ENCYCLOPADIA
BRITANNICA

MACROPZDIA



The Encyclopadia Britannica

is published with the editorial advice

of the faculties of the University of Chicago;

a committee of persons holding

academic appointments at the universities

of Oxford, Cambridge, London, and Edinburgh;

a committee at the University of Toronto;

and committees drawn from members of the faculties
of the University of Tokyo

and the Australian National University.

THE UNIVERSITY OF CHICAGO

“Let knowledge grow from more to more
and thus be human life enriched.”



The New
Encyclopadia
Britannica

in 30 Volumes

MACROPADIA
Volume 2

Knowledge in Depth

FOUNDED 1768
15TH EDITION

i

Encyclopzdia Britannica, Inc.
William Benton, Publisher, 1943-1973
Helen Hemingway Benton, Publisher, 1973-1974
Chicago/London/Toronto/Geneva /Sydney/Tokyo/Manila/Seoul



©1979

by Encyclopadia Britannica, Inc.

Copyright under International Copyright Union
All rights reserved under Pan American and
Universal Copyright Conventiong

by Encyclopadia Britannica, Inc.

Printed in U.S.A.

Library of Congress Catalog Card Number: 77-94292
International Standard Book Number: 0-85229-339-9



Internal
contradic-
tions

Aboriginal
civiliza-
tions

Arizona

A classic symbol of America’s Old West, Arizona is rich
in legends of the Indian leaders Geronimo and Cochise
and of such towns as Tombstone, where the feud between
the Earp and Clanton brothers erupted into the West’s
most famous shoot-out, the gunfight at the O.K. Corral.
The Arizona of the 1970s, with its modern cities, sprawl-
ing suburban developments, and nationwide transporta-
tion arteries, shows quite a different face, though in its
broad expanses of sparsely settled country, its extraordi-
narily coloured rock walls and mountains rising above
dramatic desert plains, and its mud adobe structures and
baroque Spanish missions is preserved much of the nat-
ural and human landscape that characterized its frontier
days.

During many decades of territorial status, Arizona de-
veloped strong regional ties with neighbouring California
on the west and lesser but important exchanges with
Mormon Utah on the north and Mexican Sonora on the
south. The long-time bonds with Sonora give Mexicans
distinctive status in Arizona. Arizona was the last of the
contiguous 48 states to enter the Union, in 1912, and,
though for long it was little more than a stretch of
country that had to be crossed to get to somewhere else,
it has become a stopping place as well. For many years
it has been one of the tourist meccas of the nation and
one of the fastest growing of the states.

Arizona is a deceptive state, even beyond its more ob-
vious contrasts between sophisticated urban life and open
ranges with cattle roaming across roadways. It has long
been touted as one of the healthiest and most pollution-
free areas of the world; yet for its poor, including its
more than 90,000 Indians, the rate of infant mortality
and of such diseases as tuberculosis and diphtheria is well
above the national average. Industries and automobiles
and other phenomena of modern living have begun to
cloud the once clear skies of the state, especially around
Tucson and Phoenix, the capital and largest city in the
tier of Mountain States. Irrigated vegetable and cotton
farms spread greenery from one horizon to another, but
moisture for the arid land remains a critical need. This
problem has led to disputes with California over the
waters of the Colorado River and to continual draining
of underground reserves that were built up over thou-
sands of years. Arizona is attempting, like Israel, to
build a modern industrial society in a dry land and, like
Alaska, to conserve as much as possible pristine qualities
that could so easily be sacrificed in the process. (For in-
formation on related topics, see the articles UNITED
STATES; UNITED STATES, HISTORY OF THE; ROCKY MOUN-
TAINS; NORTH AMERICAN DESERT; GRAND CANYON; BASIN
AND RANGE PROVINCE; and NORTH AMERICA.)

THE HISTORY OF ARIZONA

The history of the Southwest, both before and after the
arrival of the European, paid little heed to boundaries,
which, whether state or national, were often vague.

Early inhabitants. Human settlement existed through-
out the area from about 25,000 BC, whereas the nomadic
Apache and Navaho Indians arrived within only a few
centuries of the Spanish. These invaders arrived in large
numbers after the collapse of the Anazazi and Hohokam
civilizations. Cliff dwellings of the Anazazi and remnants
of the elaborate Hohokam irrigation systems dot the
northern and central sections of present-day Arizona.
The dryness has helped preserve artifacts, even occa-
sional bodies.

Spanish territory. Early Spanish exploration was con-
cerned with finding the fabled seven golden cities, and
settlement was mainly for mission work well into the
18th century. The entire area was called Nuevo Méjico,
and most activity was in present-day New Mexico. Tuc-
son was settled under Spain in 1776 and was the only
post in Arizona that remained under the flag of Mexico
after Apache warfare virtually emptied the land by the
1840s.

American territory and state. After the Mexican War,
Arizona was ceded as part of New Mexico to the United
States in 1848, and the Gadsden Purchase, an area south
of the Gila River, was added in 1853. California gold
brought adventurers and miners into the area in the
1850s, but the Civil War and troop withdrawal delayed
settlement and allowed the Apache continued sway. In
the 1870s and 1880s ranches and towns finally spread
into former Indian lands, though a few lawless whites
and Indians kept the bloody frontier tradition alive
throughout the latter decade.

Following attainment of statehood in 1912, Arizona
became the site of labour disputes involving copper-
mine owners and the Industrial Workers of the World
(1ww), culminating in 1917 in a deportation of sus-
pected agitators that had repercussions for decades.
Throughout the 20th century the state was in constant
dispute with California over use of the waters of the
Colorado River—the boundary of the two states. The
1963 Supreme Court decision in the main upheld Ari-
zona’s claims and has ushered in a new era of greater
cooperation among all states of the lower Colorado River
Basin.

THE NATURAL AND HUMAN LANDSCAPE

Next to climate, the beauty and variety of Arizona’s
landscape constitute its greatest natural attraction. The
terrain combines generous amounts of sloping plains to
provide a foreground for seemingly ever-present moun-
tains, cliffs, and hills. The charm of its relief is en-
hanced by the widespread exposure of colourful rocks.
The brilliant sunlight illuminates vegetative cover that
ranges from green-carpeted pine and fir forests to bi-
zarre shrub and cactus deserts, all augmented by brief
bursts of colour from spectacular seasonal displays of
wild flowers.

Physiographic characteristics. To Arizona’s two ma-
jor physiographic divisions, the Colorado Plateau and
the Basin and Range Province, local authorities add the
Transition. The northeastern two-fifths of Arizona is part
of the scenic Colorado Plateau. Far less rugged than
adjacent portions in Utah, these tablelands in Arizona
consist mainly of plains interrupted by step-like escarp-
ments. Though labelled mesas and plateaus, their rugged-
ness and inaccessibility has been exaggerated. The in-
comparable Grand Canyon of the Colorado River pro-
vides the major exception to what has proven to be an
area easily traversed. Forest-clad volcanic mountains
atop the plateaus provide the state’s highest points,
Humphrey’s Peak, 12,633 feet (3,851 metres), in the San
Francisco Mountains, and Baldy Peak, 11,590 feet (3,533
metres), in the White Mountains.

Over 200 miles of the southern border of the Plateau is
marked by a series of giant escarpments known collec-
tively as the Mogollon Rim. West and south of the rim,
a number of streams follow narrow canyons or broad
valleys south through the Transition region and into the
Basin and Range Province. The Transition region border-
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ing the plateaus comprises separated plateau blocks,
rugged peaks, and isolated rolling uplands.

The Basin and Range region of the southern and west-
ern third of the state, containing the bulk of the popula-
tion but none of the large canyons and mesas for which
Arizona is famous, consists largely of broad, open-ended
basins or valleys of gentle slope. Isolated mountains rise
like islands in the desert plain.

Contrary to desert stereotypes, sand dunes cover less
than 1 percent of the state, and stony desert surfaces are
seldom visible. The younger, transported soils of past
and present river floodplains provide the more desirable
soils for agriculture. Only the Colorado River and several
dozen small headwater streams in the well-watered White
Mountain-Mogollon Rim-Transition areas have year-
round flow. Old records indicate that such major rivers
as the Gila, Verde, San Pedro, and Santa Cruz once had
stretches of permanent water complete with fish, beaver,
and otter.

Climate. About half of Arizona is semi-arid, one-
third is arid, and the remainder is humid. The Basin and
Range region has the arid and semi-arid subtropical cli-
mate that attracts most winter visitors and new residents.
Receiving over 80 percent of the possible sunshine, Janu-
ary days have a mean maximum temperature of 65°F
(18° C) in Phoenix. Mild frosts can be expected at most
locations during a four-month period, and light rains
punctuate the winter months, interrupting exceedingly
dry falls and springs. Summer daily maximum readings
average 104° F (40° C) in Phoenix, and night tempera-
tures drop to an average of 78° F (26° C).

Moisture-laden air from the Gulf of Mexico moves into
Arizona during July, bringing more than two months of
irregular but sometimes heavy thundershowers that are
locally referred to as the ‘“summer monsoon.” Phoenix
receives more than one inch (25 millimetres) of rain in
both June and July, and Tucson receives twice that
amount.

The Colorado Plateau has cool to cold winters and a
semi-arid climate. Near miie-high eievations and direct
exposure to polar air masses can produce January mean
highs and lows as divergent as the 46° F (8° C) and 19° F
(—7° C) in Winslow. Summer temperatures on the pla-
teau are generally 10° cooler than those of Phoenix.
Most of the region receives from 10 to 15 inches (255 to
380 millimetres) of rain, with a winter maximum along
the western borders.

Because of the great amount of relief, climatic condi-
tions within the Transition vary widely over small areas.
Despite its desert image, 17 percent of Arizona falls into
the humid class, much of it lying in the Transition and
adjacent high southern edge of the Plateau.

Vegetation and animal life. Considering the great
variety in relief and climate, it is not surprising to find
similar diversity in the vegetation. About 10 percent of
Arizona is forested, 25 percent woodland, 25 percent
grass, and 40 percent desert shrub. Elevations above
6,000 to 7,000 feet host magnificent forests of ponderosa
pine, topped in the highest areas by Douglas and other
firs, spruces, and aspen. Below the forests, pifion pine
dominates the plateau woodlands, and evergreen oak or
chaparral the Basin and Range. Plains grasses cover
about one-third of the plateau, and Sonoran or desert
grass carpets the higher elevations of the basins. Mesquite
trees are invading many of the former grasslands in the
south. Foothills in the Tucson-Phoenix area carry exotic
giant saguaro cacti of the Sonoran Desert, matched in
areas of the northwest Basin and Range by dramatic
stands of Joshua trees. Shrubs dominate the lowest por-
tions of all areas: big sagebrush and saltbush in the pla-
teau, creosote bush in the Basin and Range.

The animal life is even more varied, containing repre-
sentatives of the Rocky Mountain, Great Plains, and
Mexican ecological communities. Among the larger ani-
mals are black bear, deer, desert bighorn sheep, wapiti,
or elk, and antelope. The tropical coati, a racoon-like
mammal,- has spread northward into Arizona, and the
javelina (“wild pig”) is a favourite game animal in the
south. Among the several cats, the bobcat thrives, and

the mountain lion is the most prized. Coyotes, skunks,
and porcupine abound, as do cottontail and jackrabbits,
and there are several varieties of foxes. Tropical birds
include the thick-billed parrot and the brilliantly plumed,
coppery tailed trogon, which visit the mountains along
the southeastern border. Game birds include turkey and
several varieties of quail and dove. Among native fish
are the Arizona trout and the six-foot minnow known as
the Colorado squawfish. Poisonous animals include the
rattlesnake, the scorpion, and the Gila monster.

Patterns of human settlement. Despite Arizona’s ro-
mantic image as a land of picturesque ghost towns and
mining camps, isolated ranches, primitive Indian reser-
vations, and bucolic cotton and citrus farms, more than
three-fourths of its people are congregated in modern
urban settlements’ of over 2,500 population. Phoenix
and Tucson together account for about half of the state’s
population. The unincorporated status of mining centres
with populations of up to 6,000 and of new towns com-
prising retirement and resort communities of from 2,000
to 15,000 people further obscures the degree of urbani-
zation of the Arizona population.

Approximately 30,000 people live on the more than
6,000 recognized farm and ranch units. The typical
ranch house and headquarters stands at the mouth of a
canyon or some other source of dependable water. The
irrigated lands of the central and southern regions con-
trast with the surrounding desert, presenting a flat,
green, tree-studded landscape that often resembles culti-
vated plains of the Middle West and South. Rectangular
fields planted in rows of cotton, sometimes paralleled
by concrete-lined irrigation ditches with earthen banks,
give regularity and linearity to the landscape.

Most towns and cities have low-density populations,
the result of large lots and comsiderable vacant land
within built-up areas. Residential building during the
20th century adhered almost exclusively to styles popu-
lar in the West, producing relatively uniform neighbour-
hoods of bungalow, Spanish revival, and ranch-style
houses. Smaller towns contain mostly wood-frame dwell-
ings and brick commercial buildings, and structures of
mud adobe can be seen in older areas throughout the
southern part of the state. Prescott, the first capital of
Arizona, reflects its founding by Northerners in its red-
brick buildings, central courthouse square, and dwellings
more typical of eastern America.

The dominance of the Phoenix trading area, which ex-
tends over most of the state, began with its selection as
the permanent location for the state capital, its central
location, and the extensive agricultural economy that
developed after the completion of Roosevelt Dam and
Reservoir on the Salt River in 1911. Tucson, the early
centre of Mexican and Anglo settlement, continues to be
the wholesale, retail, and entertainment focus of south-
ern Arizona. It maintains well-developed commercial
and medical ties with Sonora and northern Sinaloa.

THE ARIZONANS

Arizonans traditionally identify themselves as Anglo,
Mexican, Indian, black, and Chinese Americans. The nu-
merically dominant Anglos in the cities have a variety of
European backgrounds, but few are foreign born, .and
ethnic identification is less important than association
with a prior home state. Traces of the heavy Texas con-
tribution to the rural population can be detected in
speech, attitudes, and customs.

Minority ethnic groups. The more than 450,000 Ari-
zonans with Spanish surnames proudly claim to be Mexi-
cans, the term generally used in Arizona for the Mexican-
Americans. These Mexicans are affected in varying de-
grees by the practice of social and residential segregation.
Some are found in barrios where Spanish is the common
tongue, whereas others disperse throughout the cities and
participate fully in the overall business, political, and so-
cial life of their communities. Where language and lack
of skills are not a barrier, equal employment opportu-
nities generally prevail in southern Arizona’s larger cities
and companies. Some of the most prominent families of
Tucson are of Mexican descent, and intermarriage in
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such border communities as Nogales is not uncommon.
Mexican music, food, building styles, furnishings, cloth-
ing, and social customs have been widely adopted by
all Arizonans.

Arizona has long been associated with the Indian
American, for here occurred many of the final, dramatic
conflicts between frontiersman and native. Few native

Arizona Indian tribes experienced the tragic annihilation-

or displacement that occurred elsewhere, and today more
Indian Americans live in Arizona and comprise a higher
percentage of the total population than in any other
state. More than 90,000 people group themselves into 14
tribes on 19 reservations, which range in size from the
1,400-acre Yavapai Reservation to the nearly 9,000,000~
acre reserve of the Navaho people. The latter tribe, num-
bering over 50,000 in Arizona, presses vigorously to di-
rect the development of its land and people, and the
tribal government assumes partial or complete responsi-
bility in many areas of social and economic life.

Among the remaining tribes, which number more than
30,000, the best known are the once-militant Apache and
the highly talented Hopi people, each of whom also pur-
sues aggressive development programs similar to those of
the Navaho. Less well-known are the equally numerous
Papago and Pima tribes, historic allies of the frontiers-
man. The peaceful Papago, whose median family income
on the reservation is 6 percent of the national Anglo in-
come, may well be America’s poorest people. About half
of them live off the reservation.

For Arizona’s black population, comprising 3 percent
of the total, living quarters remain largely segregated,
but Arizona schools desegregated voluntarily in the early
1940s.

Demography. The 1970 population of 1,770,900 rep-
resented a 36 percent increase over 1960, but the rate
of growth was only half that recorded during the previ-
ous decade. Conservative estimates project a 1980 popu-
lation of 2,400,000. Immigration of persons seeking the
state’s climatic amenities and economic opportunities ac-
counts for half the population gain, the remainder result-
ing from a birth rate well above the national average. The
death rate remained below the national average, in part
because the percentage of residents above 65 years of
age is below the national average.

THE STATE’S ECONOMY

As Arizona’s population grew, its economy shifted from
a frontier stage emphasizing primary, natural-resource-
oriented industries to secondary and tertiary industries
associated with more advanced economies.

Manufacturing and tourism. Manufacturing has be-
come the most important basic industry, notably in elec-
trical, communications, aeronautical, and aluminum-
product production. The great increase in manufacturing
employment since World War II has given Arizona one
of the most dynamic economies in the nation.

Tourist expenditures account in part for the high per
capita' employment and volume of retail sales. Manu-
facturing and tourism both depend upon natural re-
sources in an essentially nonconsuming fashion. Manu-
facturers find a large, multitalented labour pool attracted
to the state’s climate and scenery. Tourism reflects even
more directly the warm winter climate and the physical
features of the landscape. Natural and human features of
historic, scientific, and recreational value have been pro-
tected and developed by the government, probably to a
greater extent in Arizona than in any other state. There
are 34 federal parks, monuments, memorials, forests,
recreation areas, historic sites, and game and wildlife ref-
uges, as well as ten state and tribal parks.

Government and land resource. The magnitude of the
federal government’s role in the Arizona economy is evi-
dent also in its numerous military facilities. The total
personal income of federal military and civilian employ-
ees exceeds that from agriculture and mining combined,
and only manufacturing generates a higher gross income.
These expenditures reflect in part the federal govern-
ment’s ownership of 45 percent of Arizona’s land and the
holding in trust of another 27 percent in the form of In-

dian reservations. Only about 18 percent of Arizona is
private land, but there is no shortage of acreage for ur~
ban settlement. Though the economic effects of large
public holdings remain controversial, the positive con-
tribution of public lands to the aesthetic quality of the
landscape is unquestioned.

Agriculture and water supply. The most stable indus-
try is agriculture. Acreage and employment have been
dropping slightly, while income increases modestly. Al-
though Arizona produces 47 percent of America’s long-
staple cotton, the demand is limited, and this premium
variety accounts for only 10 percent of the total cotton
acreage. Vegetable acreage, especially in lettuce, has in-
creased so dramatically that winter produce is now the
leading source of crop income. Citrus acreage continues
to increase in the Yuma area, more than replacing acre-
age lost to urban expansion in the Salt River Valley. All
but a. few thousand acres on Indian reservations of the
Colorado Plateau:are under irrigation, producing yields
double the national average for most crops. Farms are
larger, more heavily capitalized, and more frequently
organized on a corporate basis than in any other state.

The grazing of livestock occupies 30 times more land
than crop raising, and its cash value is more than triple
that of either cotton or vegetables but less than half that
of tourist income. Feeder lots near agricultural areas,
much less romantic than the open range, hold half of the
more than 1,000,000 cattle within the state.

Arizona agriculture anticipates a water shortage stem-
ming from the expansion of urban areas into surface-
water irrigation districts and increased cost of pumping
frogn declining water tables. Farms and ranches account
for over 90 percent of the water used annually for all
purposes. The annual overdraft of groundwater with-
drawals over natural recharge has been between 3,500,-
000 and 4,000,000 acre-feet annually for some years.

Mining and forestry. Copper remains Arizona’s most
distinctive contribution to the national economy, ac-
counting for over 50 percent of the nation’s total annual
production. The conversion of most mines to highly ef-
ficient open-pit operations employs a relatively small but
growing labour force. Interest in small-scale mining, es-
pecially of gold and silver, greatly exceeds the actual pro-
duction, most of which comes as a by-product of copper
mining. Petroleum from the Four Corners area of the
Navaho Reservation moves by pipeline to California, and
coal from the Black Mesa area of the Hopi reservation
will be sent by pipeline to Nevada generating stations.

The lumber and pulp-paper industry deserves notice
because it clearly contradicts two widely held illusions
about Arizona: that the state is all desert and that a
shortage of water has deterred industrialization. Most of
the ponderosa-pine lumber comes from the Mogollon
Rim-White Mountain area.

Transportation. Arizona’s transcontinental routes car-
ry more people and goods through it than to it. The east—
west route traversing the relatively level Colorado Pla-
teau provides the nation’s major highway and railway
link between the Middle West and Southern California.
A historically older but currently less used route through
the valleys and basins of the south is followed by the
Southern Pacific Railroad and a modern interstate high-
way. Divided, limited-access highways also serve most of
the north-south route connecting Flagstaff, Phoenix,
Tucson, and Nogales. The large amount of gentle relief
and the small amount of rainfall make unpaved roads
serviceable for remote areas, except immediately follow-
ing a rain. Four-wheel-drive vehicles and motorcycles
explore the backcountry on weekends—to the increasing
concern of cattlemen and environmentalists. Both Phoe-
nix and Tucson have direct air flights to major cities in
the United States and to Mexico.

ADMINISTRATION AND SOCIAL CONDITIONS

Governmental structure. The constitution of Arizona
reflects the strength of the Progressive movement at the
time of the constitutional convention in 1910. It provides
for maximum citizen participation through initiative and
referendum on legislation and recall of all elected of-
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ficials, including judges. It also features a broad dispersal
of executive power: the governor’s office shares adminis-
trative authority with numerous other elective offices.
The chief functions of the governor are to recommend
and veto legislation, perform ceremonial acts, and mold
public opinion, but there is a trend toward a stronger
executive branch. The attorney general, who succeeds to
the governorship in case of a vacancy, holds the second
most contested elective office.

The legislature comprises a 60-member House of Rep-
resentatives and a 30-member Senate. The massive
growth of Phoenix and Tucson, combined with re-ap-
pointment, has given urbanized Maricopa and Pima
counties three-fourths of the seats in both houses.

A constitutional amendment in 1960 restructured the
judicial branch into a Supreme Court, Appellate Court,
Superior Court, and local justice and appeals courts;
there are no special courts. Despite repeated attempts to
make judicial offices appointive, judges campaign for
election on a nonpartisan basis after running in the pri-
mary with party identification. The state constitutes one
entire federal judicial district.

The 14 counties, acting as agents of the state, constitute
the basic medium of local government. Elected county
supervisors are relatively free of legislative direction
other than recently imposed restraints upon taxation and
budgeting. There are no township governments. State
law prescribes the type of town government available for
settlements under 3,000 and the city form to be used by
larger communities, but metropolitan centres have con-
siderably more freedom in organization and operation.

Politics. Arizona has changed from a traditional one-
party state dominated by the Democrats to a two-party
distribution, in which Republicans repeatedly have won
the highest offices since 1950 and gained control of the
legislature for the first time in 1966. Liberal Democratic
factions continue to receive support in mining commu-
nities, among traditionally Democratic Mexican-Ameri-
cans, and from segments of the metropolitan popula-
tions, though conservative “Pinto Democrats” in rural
areas often support Republican candidates.

Standards of living. Wages and income vary greatly
between the extremes of manufacturing and the part-time
seasonal work in agriculture and services, and average
figures are meaningless. The large number of employees
in high-paying electronic and military-related industries
push the average wage in manufacturing to the national
figure. The large underemployed Indian-, Mexican-, and
Negro-American population, however, coupled with the
potential inflow of unskilled labour, keeps wages for un-
skilled workers low.

Health and welfare. Public opinion consistently ranks
Arizona among the healthiest areas in the nation, if not
the world, though actual data are not adequate to sup-
port the belief. Among Indians, infant mortality and a
host of maladies occur at high rates, tuberculosis remains
a problem among the general population, and San Joa-
quin Valley fever (coccidioidomycosis) has been almost
endemic. Evidence indicates that the low humidity and
mild winters have a therapeutic or arresting effect on cer-
tain forms of pulmonary and arthritic health problems,
but it has not been demonstrated scientifically that the
general native-born population or young immigrants can
expect to be healthier than residents elsewhere in the
United States.

The state Department of Health controls a variety of
administrative, aid, and inspection services, including
institutions for mental and tubercular patients in Phoe-
nix. Several of the more populous counties maintain
public hospitals. Private medical care in the metropolitan
areas is excellent, but for the state as a whole, the num-
ber of physicians and dentists falls below the national
level. Despite its attractiveness to the ill and the aged,
Arizona has no more than its per capita share of the na-
tion’s hospitals and nursing homes. The recently estab-
lished College of Medicine at the University of Arizona
and two university-affiliated nursing colleges work to-
ward expanding the supply of medical personnel.

A generally modern approach to public welfare by the

legislature has been coupled with financial restraints that
limit the effectiveness of the programs. The Department
of Public Welfare works mainly through county agen-
cies with a variety of programs for children and for the
aged, blind, and permanently and totally disabled.
Education. Public education has struggled to meet the
rapid increase in students accompanying the population
boom. Five years of college work is required for second-
ary-school teachers, and children must attend school be-
tween the ages of 8 and 16. Elementary, secondary, and
consolidated districts operate with the assistance of
county and state superintendents and an appointed state
Board of Education. State support for local districts has

been increasing, accompanied by tighter controls over -

maximum annual budget increases. Public school dis-
tricts have begun to supplement and replace some reser-
vation schools operated by churches and the federal
Bureau of Indian Affairs.

Like most states in the Rocky Mountains, Arizona’s
higher education is dominated by large public univer-
sities. The Arizona Board of Regents assumes responsi-
bility for the University of Arizona (founded, 1885) in
Tucson, Arizona State University (1885) in Tempe, and
Northern- Arizona University (1899) in Flagstaff. To
meet the need for higher education throughout the state,
seven junior colleges had been established by 1970 under
the joint control and support of county boards and the
state. There are two private four-year institutions, Grand
Canyon College in Phoenix and Prescott College in Pres-
cott, as well as the private Thunderbird Graduate School
of International Management in Phoenix.

CULTURAL LIFE AND INSTITUTIONS

The arts. Traditionally a centre for Indian folk arts
and crafts, Arizona had no early circles of painters and
writers comparable to those of neighbouring New Mexi-
co. Interest in painting, crafts, drama, music, and pub-
lishing, however, has increased with population growth.
Architecture and the graphic arts are particularly aware
of Southwestern regional themes. Writers of fiction and
nonfiction alike have focussed their attention upon Ari-
zona’s 19th-century frontier era. Among the best-known
earlier writers of popular fiction were Zane Grey and
Harold Bell Wright, both of whom employed local set-
tings and lived and worked in the state during periods of
their careers. Later contributions of note were made by
Oliver LaFarge, Will Comfort, and Ross Santee.

Contemporary arts and crafts of the Indian American,
executed within the dynamic traditions of the tribes, but
with considerable individual creativity, receive enthusi-
astic support from tribal organizations and the local
general public. The Hopi and Navaho people have
among them outstanding painters, silver and jewelry
craftsmen, weavers, basketmakers, and potters; and Pa-
pago women produce a variety of handsome baskets.

No city dominates as an art centre, though Scottsdale,
Tucson, Sedona, and Tubac have colonies of working
artists. Outstanding collections, mainly paintings, can
be viewed in the Phoenix Art Museum and the Museum
of Art at the University of Arizona in Tucson. The Ari-
zona State Museum in Tucson, the Heard Museum of
Anthropology and Primitive Art in Phoenix, and the
Museum of Northern Arizona in Flagstaff feature ar-
chaeological and traditional collections of Indian arts
and crafts. The Arizona—Sonoran Desert Museum in
Tucson has received worldwide attention as a living
museum dedicated to the natural world of the Sonoran
Desert and the implications of its occupancy by man.

Both Tucson and Phoenix support symphonies. Mexi-
can and ranchero music are heard in the central and
southern part of the state. Theatre has been popular since
the early mining camps.

More than any other art form, architecture embodies
the conflict between the regional traditions of the South-
west and modern international trends. The best known
modern structure is Frank Lloyd Wright’s auditorium at
Arizona State University. Among the many structures in
the Spanish idiom, the Heard Museum is outstanding,
and the Nogales Public Library synthesizes the Spanish
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Southwestern and contemporary styles. The most photo-
graphed and beloved building in Arizona remains the
Mission San Xavier del Bac, the “White Dove of the
Desert,” in Tucson, completed by the Franciscans in
1797.

Libraries, publishing, and communications. The Uni-
versity of Arizona library is the largest in the state. In
addition to other college and university libraries, there
are several specialized collections. County and state re-
gional systems supply library services throughout the
state.

The state’s leading book publisher, the University of
Arizona Press, releases a variety of scholarly and popular
titles, most with a Southwestern focus. The state’s most
widely known publishing venture, Arizona Highways,
brings varied features of Arizona to a worldwide audi-
ence.

Of the 73 newspapers published, 13 are dailies, of
which the Phoenix Arizona Republic has the largest cir-
culation. Tucson’s Arizona Daily Star is frequently the
only major newspaper that supports Democratic candi-
dates. Both have nearly statewide circulation.

Recreation. A variety of individual and organized
sports and recreational activities compete with the arts
and communication media to provide diversified enter-
tainment and leisure activity. Varied desert and forest
terrains and several dozen manmade lakes atttract thou-
sands of hunters, fishermen, campers, hikers, and ama-
teur prospectors and historians to the open country
throughout the year. Rodeos revive the Old West in all
the cities and on the larger Indian reservations.

Prospects. The political and economic institutions of
Arizona are gradually adjusting to the recent growth in
urban population, but problems of providing job op-
portunities and government services will remain for some
time. With growth, local concern increases over the pos-
sible loss of the amenities of clean air and undisturbed
desert and forest that initially attracted so many residents
to the state. The eventual use or disposition of Indian
and federal lands is a fundamental consideration in Ari-
zona’s future. ’
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Arkansas

Ever since Arkansas was admitted as the 25th member
of the United States in 1836, its people have maintained

Arkansas §

a remarkable homogeneity, and today most of them,
whether white or black, are native to the state. Striking
cultural contrasts exist. within the state, however, with
the long-isolated mountain peoples who eked out sub-
sistence livings in the north and west counterposed to the
peoples to the east and south who created a Southern
environment in which cotton growing and sharecropping
long were dominant modes of economic life. Between the
two regions lies Little Rock, the capital and the urban
and economic centre of the state. Its location and in-
creasingly cosmopolitan character are symbolic of Ar-
kansas’s growing unification and urbanization, reflecting
the broader patterns of American life in the 1970s.

Few of the more than 1,900,000 Arkansans counted in
the 1970 census any longer feel complacent about the
state’s relative poverty and backwardness. Although Ar-
kansas remains among the lowest ranking states in per
capita income and other economic indicators, the 1960s
saw this income rise by nearly 50 percent; value added
by manufacture rose some threefold; the overall econ-
omy gained faster than that of the national average; and
the population increased, reversing a long decline. The
decade saw also the beginning of programs to increase
these upward trends and to continue the process of equal-
izing the educational, economic, and social opportunities
of black and white citizens. :

Arkansas’s 53,104 square miles (137,539 square kilome-
tres) make it 27th in area among the states, but, except
for Hawaii, it is the smallest state west of the Mississippi
River. Its neighbours are Missouri to the north, Tennes-
see and Mississippi to the east, Louisiana to the south,
Texas to the southwest, and Oklahoma to the west. A
map of Arkansas shows not only the high Ozark and
Ouachita Mountains in the north and west but also a
heavy tracery of rivers cutting through rich agricultural
lands. Nearly all of them flow from northwest to south-
east and empty directly into the Mississippi, which forms
the entire eastern boundary. (For information on related
topics, see the articles UNITED STATES; UNITED STATES,
HISTORY OF THE; CIVIL WAR, U.S.; NORTH AMERICA; and
MISSISSIPPI RIVER.)

THE HISTORY OF ARKANSAS

Exploration and settlement. Arkansas’s earliest in-
habitants were bluff dwellers whose farming and hunting
culture flourished c¢. Ap 500. Later mound-building cul-
tures left sepulchral mounds and other remains along
the Mississippi.

Following Spanish and French explorations of the trans-
Mississippi regions in the 16th and 17th centuries, the
Frenchman Henri de Tonty founded the Arkansas Post
on the Lower Arkansas River in 1686. The first perma-
nent white settlement in the future state, it served as a
fur-trading centre and a way station for travellers be-
tween the Gulf of Mexico and the Great Lakes.

Following the Louisiana Purchase by the United States
in 1803, Arkansas lay within the territories of Louisiana
until 1812 and of Missouri until 1819, when it became a
separate territory. Its northern boundary, latitude 36°
30" N, was the famous line of the Missouri Compromise
in 1820 that was to separate the slave and free states in
the newly opening West.

Statehood and Civil War. By the time of statehood in
1836, all land titles of the Quapaw, Osage, Caddo, Cher-
okee, and Choctaw Indians had been withdrawn by
Congress, and the tribes were forced westward into the
Indian Territory, the future Oklahoma. Violence broke
out along the state’s western border until near the end of
the 19th century, when the frontier atmosphere disap-
peared with the white settlement of the Indian Terri-
tory.

Although a slave state, Arkansas did not secede from
the Union until May 1861—five months after South
Carolina did so. Arkansas took this action only after the
Confederate capture of Ft. Sumter and President Lin-
coln’s call for volunteers. Union sentiment was strong in
northern Arkansas; about 6,000 Arkansans joined the
Federal forces. About 58,000, however, fought for the
Confederacy. Little Rock fell to Federal troops in 1863,

War and
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and the state was a legislative battleground between
secessionist supporters and the imposed Republican gov-
ernment for a decade. Arkansas was readmitted to the
Union in 1868, but internal strife approached open war-
fare. In 1874 the state returned to the Democratic Party,
and remained with it until Winthrop Rockefeller, a Re-
publican, was elected governor in 1966.

The chief long-range effects of the war on Arkansas, in
common with most of the former Confederate States,
were a crop-lien sharecropping system, a race problem of
formidable and new dimensions, a one-party political
system, and widespread poverty. Economic development
in Arkansas was severely handicapped by the collapse of
state credit following repudiation in 1885 of bonded in-
debtedness including interest of nearly $14,000,000.

Recent decades. Until World War II, Arkansas ex-
perienced slow economic development, remained pre-
dominantly rural, and was tied to a single cash crop—
cotton. The Depression of the 1930s was worsened by
years of drought that turned many farm families into
itinerant labourers across the nation. In 1957, federal
troops entered Little Rock to maintain order there for a
year, after the state militia had been ordered to prevent
the desegregation of Central High School; the confronta-
tion focussed international attention on the state. In the
1960s the state’s attempts to improve its economic status
seemed at last to be bearing fruit.

THE NATURAL AND HUMAN LANDSCAPE

The physical environment. Geographical regions. A
line drawn from the southwest corner to the northeast
corner of the state approximates the division between
the highlands lying west and north and the lowlands
lying south and east. The highlands are divided by the
Arkansas River Valley into the Ouachita Province on
the south and the Ozark Plateau on the north. The low-
lands include the Mississippi Alluvial Plain in the east
and the West Gulf Coastal Plain in the south and ex-

treme southwest. The highlands are covered by the dense
pine and hardwood forests of the Ouachita and Ozark
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national forests.

The Ozark Plateau is broken by broad, flat-topped
ridges and steep valleys with fast moving streams. The
more rugged southern edge, known as the Boston Moun-
tains, contains the highest elevations. Excellent farm-
land, producing a wide variety of crops, lies in the
northern part. The Arkansas River Valley contains the
highest point in the state, Mt. Magazine, at 2,823 feet
(860 metres). The western section has extensive coal and
natural-gas deposits. Several peaks in the Ouachita Prov-
ince reach 2,500 feet. The mountains are eroded, expos-
ing faulted rock, and the ridges extend west and east.
The famous Hot Springs National Park is in this area.

The West Gulf Coastal Plain has gentle hills suitable
for livestock grazing as well as general farming. Much
of this area consists of pine and white-oak forests, which
sustain extensive lumbering industries. Petroleum and
natural-gas deposits have been developed in the region
around Smackover and El Dorado. The Mississippi Al-
luvial Plain, much of which was once a vast swamp, is
now well-drained and protected against flooding. It con-
tains the state’s richest and most fertile farmland. Rice
and soybeans have replaced cotton as the major crops. A
long, narrow chain of hills, Crowley’s Ridge, runs north
and south through the centre of the plain.

Climate. The climate generally is mild in winter and
hot in summer. Normal high-low temperatures in Little
Rock in January are 51°-31°F (11°~ —1° C); in July,
93°-71° F (34°-22° C). The normal annual precipitation
of 48 inches (1,220 millimetres) is distributed about
equally during the year, though summers tend to be drier.

Vegetation and animal life. A great variation in soil
types and elevations in Arkansas provides environments
for a large number of plant species. There are more than
200 species of trees, of which the pine, oak, hickory,
maple, gum, ash, cypress, and elm are most important.
The woods in fall and spring are colourful with dogwood,
flowering fruit trees, redbud, innumerable wild flowers,
and azaleas.

Arkansas is situated on the Mississippi flyway; migra-
tory water birds and some 300 native species attract
hunters to the rice fields and reservoirs of eastern
Arkansas. Deer, quail, opossums, turkeys, squirrels, and
rabbits are among the more abundant game animals.
Bobcats and wolves are not uncommon in the hill coun-
try. The lakes and streams of the state offer an abundance
of fish—including crappie, bass, drum, catfish, buffalo,
gar, and trout.

The landscape under human settlement. Regional di-
versities. The inhabitants of the Ozarks and Ouachitas
lived until recently in rural isolation, which bred an
independence of spirit and a suspicion of strangers. They
long lived off the land: hunting and fishing were essential
to supplement the limited produce of their farms. Since
a plantation economy was impracticable in the uplands,
few slaves were brought into the region. In eastern
Arkansas the plantation economy produced a vast gulf
between the sharecroppers and tenants on one end of the
social scale and the managers and landlords on the other.
Small farmers and merchants constituted another class.
The croppers lived a bare and meagre existence. Handi-
capped by lack of economic resources and education,
they accomplished remarkable results through the South-
ern Farm Tenants Union, which they organized in east-
ern Arkansas in the 1930s; this organization has in-
fluenced the national farm policy of presidents from
Franklin D. Roosevelt onward.

Although changes in the economy of both regions were
evident earlier, the rate of change since World War II has
been dramatic. The Ozarks are no longer isolated. A
network of paved highways brings tourists to enjoy the
region’s scenic beauty and varied recreational activities.
Numerous “retirement villages” attract visitors and buy-
ers from across the country. The tourist industry will
probably remain the economic mainstay, though small
industrial plants have taken advantage of the climate
and the ample labour supply.

Mechanization of farming in eastern Arkansas and the
shift from cotton farming to rice and
virtually eliminated the sharecropper—though not the
rural poor. As the pace of mechanization increased, so
did the exodus of the former tenant farmers to cities in
the North and East. Farming is increasingly a corporate
venture rather than a family affair. Eastern Arkansas is
still, however, more Southern in character than the
mountainous region. Many of the rural shacks have gone
and the towns have grown, but mile after mile of culti-
vated fields are broken only by small woodlands and
pastures. Here and in central Arkansas reside the ma-
jority of the blacks, many of whom still work the land
as did their ancestors. The people still take pride in main-
taining traditional “Southern hospitality.”

Urban Arkansas. Much of the residential area of Lit-
tle Rock lies in the low hills and valleys of the eastern-
most foothills of the Ouachita Mountains. Its downtown
is being redesigned as part of an urban renewal project.
The city is the major port on the Arkansas River, a
marketing centre, and a fast-growing manufacturing
centre. Fort Smith, the second largest urban centre on
the Arkansas at the western boundary, is the most in-
dustrialized city in Arkansas and a regional centre for
northwestern Arkansas and northeastern Oklahoma. The
economy of Pine Bluff, some 50 miles downriver from
Little Rock, depends primarily upon the surrounding
agricultural area. Texarkana, contiguous with the Texas
city of the same name, is important as a railway regional
trade centre.

THE PEOPLE OF ARKANSAS

Composition and distribution. Prior to the Civil War,
Arkansas’s population was largely from Kentucky and
Tennessee, a part of the westward movement of Scottish,
Scots-Irish, and English stock from Virginia and the
Carolinas since early Colonial times. The black popula-
tion in 1860 was about 110,000, or 25 percent of the
total; in 1970, it was nearly 360,000 but only about 18
percent. Three counties in eastern Arkansas were more
than 50 percent black. The heaviest concentration of
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population is in the fertile eastern alluvial plain, in the
river valleys, and on the plateaus in the northwest.

Religion and social life. The largest religious de-
nominations are the Baptist, Methodist, Presbyterian,
Church of Christ, and Roman Catholic. The general re-
ligious atmosphere is that of conservative fundamental-
ism, and Arkansas is considered to be a part of the
Middle American “Bible Belt.” This fundamentalism
underlies many characteristic attitudes of Arkansans.
The state’s law forbidding the teaching of the theory of
human evolution never has been repealed, though fed-
eral Supreme Court decisions have rendered it unconsti-
tutional. The sale of alcoholic beverages is subject to
local option; many counties and cities prohibit their sale
or permit it only in private clubs and certain other estab-
lishments in major cities. The right-to-work amendment
to the state constitution in 1944, prohibiting compulsory
union membership, was sponsored by the Christian Asso-
ciation, among others. Harding College in Searcy is the
site of an annual Freedom Forum, which advocates a
blend of religious fundamentalism, extreme patriotism,
and free-enterprise capitalism.

Demography. Following a peak in 1940, Arkansas’s
population experienced two decades of sharp decline.
Although it was close to the national average in natural
increase (i.e., in the greater number of births than
deaths), Arkansas in each decade lost through emigration
about one-third more blacks and about one-sixth more
whites than it gained through immigration. The loss was
checked after 1965 to produce a 7.7 percent gain during
the decade, though the black population continued to de-
cline, both relatively and absolutely.

The 50 percent urbanization of Arkansans recorded in
1970 reflects both a real growth in the cities and a real
decline in the countryside, as well as a major change in
the state’s economy. Between 1950 and 1965, the num-
ber of persons engaged in agriculture declined by nearly
75 percent, to about 60,000. The loss of these former
farmers to other states appears to have been checked
by greater economic opportunity within the state.

THE STATE’S ECONOMY

Cotton is no longer king in Arkansas, and the state is no
longer primarily agricultural. Industrialization and ur-
banization are major factors behind Arkansas’ record
of economic progress during the 1960s. Labour unions
are strong in transportation, utilities, construction, and
heavy industry, but most of the state’s labour force is
unorganized. In both political and economic policy-mak-
ing, labour has been less influential than business.

Natural resources. QOil production began in 1921 in
southern Arkansas, but conservation controls have re-
stricted production. Natural gas is drawn from the oil
fields and the Arkansas River Valley. Coal of near
smokeless quality also is found in the valley. The bauxite
(an aluminum-bearing ore) that is obtained by strip-min-
ing to the south and southwest of Little Rock represents
more than 90 percent of America’s supply. Magnet Cove
near Hot Springs contains more than 40 different min-
erals in one small valley; barite and titanium are the
most important. Arkansas whetstones made from novac-
ulite are regarded as among the finest in the world. Near
Murfreesboro in southwest Arkansas is the only diamond
mine in the nation, now operated only as a tourist at-
traction. Almost one-half of Arkansas is covered by
forests, notably extensive stands of pine and white oak.

Hydroelectric power is produced at most of the dams
erected by the U.S. Army Corps of Engineers and at one
privately built dam, but steam-generated power plants
produce most of the energy. Two nuclear-powered gen-
erating stations are under construction near Dardanelle.

Agriculture and manufacturing. As recently as 1960
cotton was still the major source of agricultural income,
but by the end of the decade the major crops were, in
order, soybeans, poultry, cotton, and rice. Commercial
fish farming has begun to take advantage of the extensive
rice paddies of eastern Arkansas. Farms have followed
the national trend of increasing in size while decreasing
in number.

Arkansas

Manufacturing is chiefly of the consumer-goods type.
Industries that increased substantially in numbers of em-
ployees in the 1960s were food processing and manufac-
turing of wearing apparel, furniture, and electrical and
nonelectrical machinery.

Tourism. Arkansas devotes considerable effort to its
attractions for out-of-state vacationers, who annually
contribute millions of dollars to its economy. State and
national agencies stock lakes and streams with fish, and
the state’s preserves and conservation practices assure
ample game in hunting seasons. The largest single at-
traction is Hot Springs National Park, which offers both
out-of-doors and luxury-hotel recreation throughout the
year. Blanchard Springs Caverns, which appears to rival
New Mexico’s Carlsbad Caverns in size, is being de-
veloped by the National Park Service; it is expected
to be another major tourist attraction.

State finances. Although state révenue has been in-
creasing, mounting needs for additional revenue led to
tax increases in 1971, the first since 1957. The state
hopes to generate future revenue by raising per capita
incomes—increasing the number of employment oppor-
tunities and developing the human resources to their
utmost.

Transportation.  Five major railroads provide freight
service on some 3,000 miles of track within Arkansas, as
well as to major cities in the central United States. Air-
line service is provided by three national and two region-
al carriers to any point in the nation from a growing
number of airports. Some 60 common truck carriers
operate over more than 600 miles of interstate express-
ways, and 50 percent of the nation’s population is within
a two-day driving radius of Arkansas. The Arkansas
River Project in navigation and flood control is the
largest civil works project ever undertaken by the U.S.
Army Corps of Engineers. The project has cost over
$1,300,000,000 and provides access to more than one-
half of the nation’s navigable inland waterways.

ADMINISTRATION AND SOCIAL CONDITIONS

Structure of government. Adopted in 1874, Arkansas’s
constitution has been amended more than 50 times. In
1970 the voters rejected a new constitution. The governor
is elected to a two-year term; he has the authority to
pardon convicts, to summon the legislature into special
session, and to veto acts, though he may be overridden
by a two-thirds vote in each legislative house. In 1971
the governor gained greater control over 13 previously
independent executive agencies through the creation of
“cabinet-rank” departments. The Senate has 35 members
with four-year terms; the House of Representatives, 100
members with two-year terms. The judicial branch con-
tains a Supreme Court of seven popularly elected mem-
bers who serve eight-year terms, 18 circuit court districts,
and 13 chancery districts. Where established, municipal
courts have jurisdiction throughout the county.

Arkansas’s penal system attracted nationwide attention
during the 1960s, with allegations of brutality and mur-
der at the prison work farms. Shocked, the state set
about to remedy the worst abuses. The elected officials of
the 75 counties include judge (the chief executive), clerk,
treasurer, sheriff, and collector or surveyor or both.
Elected justices of the peace compose a Quorum Court,
which serves as an advisory body to the judge and exer-
cises some legislative functions. There are numerous
local improvement districts, and, of course, school dis-
tricts. Although a number of incorporated cities have
a city-manager form of government, the traditional
mayor—council form is most common.

The Democratic Party has dominated political activity
since Reconstruction, with the notable exception of the
Republican Winthrop Rockefeller’s terms as governor
from 1967 to 1971. In recent years the Republicans have
begun holding nominating primaries. Unless a candidate
receives a majority of votes cast in a preferential pri-
mary, a runoff is required. Permanent voter registration
replaced the poll tax in 1965.

The social milieu. Wage levels of Arkansas’s workers
are among the lowest in the nation, and living costs ap-
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proximate those of the south central region. Blacks con-
tinue to live at distinctly lower economic and social levels
despite an improved climate in the 1960s, and they emi-
grate in substantial numbers.

Civil rights movements. Public-school desegregation
has been the primary target of civil rights movements in
recent years. Attempts to alter discrimination in housing
and employment have been less dramatic. The demon-
stration against school integration in Little Rock in 1957
was a momentary setback; school integration has subse-
quently gone ahead with little difficulty in most areas.
Opposition has been strongest in eastern and southern
Arkansas, where blacks make up a large percentage of
some communities. Many private schools have been
established to circumvent integration.

Legalized discrimination through the Jim Crow laws
no longer exists. Under Governor Rockefeller many
blacks received appointive office or were sought out for
employment by state agencies. Blacks seek election to the
state and local legislatures in increasing numbers. A
major problem of the black Arkansans, like that of blacks
nationwide, is an economic one: to obtain and hold the
better-paying jobs that require both education and skill.

Education. The public school system functions under
a State Department of Education and district school
boards. Specialized institutions include schools for the
deaf and the blind. Two children’s colonies for the re-
tarded have attracted nationwide acclaim in the field.

In addition to its main campus in Fayetteville, the
University of Arkansas operates in Little Rock a separate
university as well as medical, technological, legal, and
social-work centres. Several other state colleges and a
university developed from institutions for the agricul-
tural and mechanical sciences and for teacher training.
The national trend toward establishing a statewide sys-
‘tem of two-year colleges has not been strong in Arkansas.

Health and welfare. Problems of malaria, pellagra,
and pinworm that once plagued the region have been
virtually wiped out by widespread efforts of state and
local health authorities. The state health department and
welfare commission administer many programs funded
in part by the federal government. Emigration of young
people over the past two or three decades has aggravated
health and welfare programs, especially in declining rural
areas. Welfare payments are among the lowest in the na-
tion. The mild climate and attractive scenery has fostered
the establishment of retirement villages in the Ozarks.

CULTURAL LIFE AND INSTITUTIONS

Eastern Arkansas is typically Southern in speech pattern
and customs, and a leisurely pace prevails. Central
Arkansas reflects still its Southern heritage, but in speech
and manners it is also Middle Western. The rural areas
of the Ouachitas and Ozarks have retained to the fullest
degree an unchanged culture.

The arts. The several symphony orchestras and com-
munity theatres and the civic ballet in Little Rock are not
of a professional level. Most colleges and universities
offer training and performance in these arts. A four-state
opera workshop is held each summer in the Ozarks.
Arkansas’s richest contributions are in the folk arts of
the Ozarks. A major folk-art centre in Mountain View
has been designed to provide a showcase for local and
visiting performers in dance and music, to preserve tradi-
tional skills in ceramics, jewelry, wood carving, hooked
rugs, and basketry, and to offer instruction in the native
folk arts. Other aspects of folk culture include the gospel
singing of rural areas. Black spirituals and “soul music”
flourished in Arkansas long before they became popular
nationally.

Preservations. The University of Arkansas has a fine
collection of archaeological and mineral artifacts. A col-
lection of Early American glassware is featured in the
Museum of Science and Natural History, housed in the
old federal arsenal in Little Rock. Historic sites include
Arkansas Post, the first European settlement in French
Louisiana; Washington, the Confederate state capital
during the Civil War; and the Territorial Restoration and
First State Capitol in Little Rock.

Communications. Little Rock has the oldest news-
paper west of the Mississippi, The Arkansas Gazette,
founded in 1819; like the Arkansas Democrat, it serves
the entire state. Central Arkansas is served by radio and
television affiliates of the major networks. The entire
state is blanketed by commercial radio stations, and all
major urban centres are able to receive one or more
television stations. Cable serves the more isolated com-
munities. Educational television is received only in cen-
tral Arkansas.

Prospects. Arkansas has important natural and human
resources that have yet to be utilized effectively. Pro-
gressive and enlightened leadership often has been lack-
ing. The late 1960s and early 1970s saw some improve-
ments in prisons, governmental planning, tax structures,
race relations, and educational and welfare services. Such
projects as the Arkansas River navigation program may
well attract new industries, expand existing ones, and
offer all Arkansans brighter economic prospects.
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Armed Forces

In 1970 approximately 23,000,000 men were under arms
throughout the world, and it was estimated that almost
60,000,000 civilians were engaged in economic activity
related to military purposes (in Europe, the figure was
about 10 percent of the economically active population).

The total cost of military preparations exceeded $200,-
000,000,000 in 1970. The significance of the armed
forces may be measured in a different way: armies and
navies are the largest organizations in the contemporary
world, as well as the most technically developed. In many
countries they form the strongest political force, estab-
lishing governments and controlling their policies.

Over the centuries the armed forces have developed a
large intellectual body of military science and history. To
this have been added more recently the studies of the
military by psychologists, who have examined the intern-
al problems of military organizations and the relations
between the organization and its members. Sociologists
have studied the military as a social organization, and
political scientists have examined the relations between
military and civil authorities. This article, which covers
all of these areas, is divided into the following sections:

I. General characteristics of the armed forces
The military system
The military bureaucracy
The professional soldier
Patterns of organization
The military community
II. Organizational problems
Manpower and expenditures
Recruitment and social control
Function and organization
III. Historical trends
Historical parallels
Medieval soldiers
The armies of the kings
The national army and the professional soldier
IV. Armed forces and society
Civil-military relations
Military intervention in politics
The future of the armed forces

I. General characteristics of the armed forces
Although armed forces are as a rule national institutions,
the forces of different nations are very similar in struc-
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ture and function. They all tend to have the same values
and norms of behaviour; they also resemble each other in
rank system and organization pattern, technology and
training programs, and rituals and life-styles.

One reason for this lies in the similarity of their func-
tion. In principle, all armed forces are in competition
with each other, either in preparation for actual combat
or in that modern form of military struggle known as an
arms race. The competition extends to more than weap-
ons; personnel and morale are also involved. Continual
competition tends to make the armed forces of different
countries increasingly alike.

Another reason for their similarity lies in their historical
development. During the period following the Middle
Ages, a type of military and naval organization came into
being and has since become the standard model. While
numerous variants have been developed and many inno-
vations have risen from the technicalities of weapons (the
most important of them being air forces), the basic struc-
ture of the military has remained essentially unchanged.
The model was exported throughout the world by Euro-
peans through their colonial armies and later was adopted
by the armed forces of new nations.

Thus the armed forces are not only national instruments
but an international type of social institution and may be
studied on a comparative basis more readily than other
social institutions.

THE MILITARY SYSTEM

The management of violence. The principal purpose
of armed forces is, of course, the management and carry-
ing out of violence; their effectiveness depends almost en-
tirely upon their success in doing this. But modern armed
forces have become complex and include not only combat
groups but various support and service units with tasks
that range from planning to transportation and from the
improvement of morale to the cultivation of relations
with the puplic. Perhaps an extreme has been reached in
the U.S. Army, in which no more than 15 percent of the
uniformed personnel have ground combat functions and
the other 85 percent consist of mechanics and repairmen,
craftsmen, administrative and clerical workers, electronic
specialists, and various service personnel. The percentage
of combat troops is even smaller in the U.S. Air Force.
This is the culmination of a trend that began early in the
century. :

During the Civil War in the 1860s, about 90 percent of
the lower army positions in the U.S. could be called strict-
ly military, but the proportion diminished to 35 or 40
percent during World War I. A similar trend occurred in
the U.S. Navy: whereas in 1800 about 90 percent of a
frigate’s deckhands, or almost its complete. crew, were
used for fighting and operating the ship, after 1880, when
the steamship came into use, this percentage fell to 55.

Military forces are distinguished from other armed
groups such as brigands or bands of rioters by the fact
that their functions are usually carried out in the name of
a legal authority. There are obvious exceptions to this.
Armed revolts and guerrilla warfare represent illegal
forms of military activity. If the rebels are successful,
however, they are increasingly recognized as legitimate,
while their opponents will come to be called counterrev-
olutionaries and terrorists.

Armed forces differ from police in that their operations
are directed against the armed forces of other political
communities, usually countries, but here, again, the lines
cannot always be sharply drawn. In many states the po-
lice have paramilitary units that function together with
the army in suppressing rebels and pacifying restive areas.
These operations sometimes take on a semimilitary char-
acter. On the other hand, in a number of countries with
military regimes, the army is not primarily an apparatus
to be used against other countries but an internal factor
of power employed by politicians and military leaders in
the domestic political struggle.

In general, however, armed forces are characterized by
all three of the foregoing criteria: the collective exercise
of violence, in the name of a legal authority, directed
against other political societies.
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Exceptional role of the military. Practically all coun-
tries have armed forces. In one case only (Tanzania af-
ter its proclamation of independence in the early 1960s)
has a modern state hesitated for a moment in providing
for military units. A modern state must have an army
just as it has a post and telegraph service.

In modern times, nevertheless, armies are much less
active than they have been in other historical periods
when conflicts were more frequent and the military vir-
tues more highly regarded. The military are now used
only as a last resort, after other means have failed. War
is felt to be a catastrophe for civilization.

The gap between social and military morale has seldom
been wider than at present, and this has two far-reaching
consequences for the armed forces and their social role.
In the first place, they have an exceptional status in com-
parison with other social organizations, existing in a state
of readiness but seldom being used. Their primary task is
to keep themselves up-to-date with developments in mili-
tary technology, strategy, and tactics. From the stand-
point of psychology and morale, this means that in time
of peace the armed forces are not much more than an
enormous training and maintenance system oriented to-
ward events that may not occur for generations. The
prestige of military leaders, the morale of their troops,
and the financial resources of the military apparatus may
be difficult to maintain under these circumstances.

An allied problem arises in the transition from a peace-
time army to a wartime army, which may be accom-
panied by enormous losses. Defense preparations carried
out over many years and at great cost may fail complete-
ly, as in the classic case of France’s Maginot Line in
1940.

A second consequence of the exceptional nature of mili-
tary action is that the military institution becomes iso-
lated within society. During war the isolation is lessened
as civil society adopts and supports the values and aims
of the armed forces. When peace returns the military sys-
tem again becomes a painful symbol of collective vio-
lence. Since World War II, however, the role of the mili-
tary has been less exceptional than it was in previous
generations. Because of their use in international politics,
the armed forces have become in some respects an essen-
tial part of the political order.

The armed forces as a formal organization. For all of
the romance, tradition, and ceremony associated with
military life, military institutions are rational and artifi-
cial constructions, quite consciously designed and devel-
oped for their purposes. In this respect they differ from
other social organizations such as families or business
enterprises. Their artificial character makes possible an
extreme formalization and standardization of structure
and function. Even early forms of military organization
such as ancient and primitive armies have placed an em-
phasis on habit and routine. In large armed forces this
formalizing has led to something that seems at first sight
contradictory to the heroic and danger-loving tradition of
the military craft: bureaucracy. Large armies were the
earliest large social organizations to adopt bureaucratic
ways, with their striving for calculability and predictabil-
ity as norms of human behaviour. This formalizing of
behaviour, subsequently adopted in many other large or-
ganizations such as government and industrial enter-
prises, goes further in the armed forces than elsewhere.
All behaviour is exactly prescribed and standardized in
manuals, from the writing of a letter to the greeting of
comrades, from methods of bayonet fighting to the con-
duct of funeral ceremonies. In time of peace the ritualism
and ceremonialism are often given an exaggerated and
superfluous emphasis. The justification of such extreme
regulation of behaviour lies in the necessity of working
under stress and of being able to maintain a functioning
organization even if the personnel are suddenly replaced.
At the same time, there is a danger that those in com-
mand may lose the capacity to be flexible and to inno-
vate. To prevent this, a military elite has to be placed
above the managerial-bureaucratic level to control policy.

The military is more than a specialized organization: it
contains within it almost all of the functions of civil so-



10 Armed Forces

The’

military as
a total or-
ganization

ciety, with the difference that in the military the separate,
relatively autonomous institutions of civil life are com-
bined into one large institution, a “total institution.” A
large military camp or base is for thousands of persons
at the same time a restaurant, hotel, school, place of
work, hospital, transportation system, repair station, and
post office. The military establishment as a whole also
comprises research institutions, administrative staffs,
training grounds, warehouses, and even factories. The
military world forms a kind of subsociety, making itself
as independent as possible within the total society. In ad-
dition to being self-sufficient, it must also be mobile; it has
to be able to cross oceans and to populate deserts. This
comprehensive character of the armed forces is sym-
bolically accentuated by the soldier’s uniform, by the ge-
ographic isolation of military installations, and by the
norm that members are technically in service 24 hours a
day.

In recent decades, in some countries, the institutional
claims of the military apparatus have been weakened.
Relationships have become closer with the surrounding
society, enlisted men more often take their furloughs at
home, and terms of service have been shortened. The
professional soldier of the military academy is less in-
clined to regard his career as a lifelong commitment, the
more so as the military profession itself has come to re-
semble certain civil professions. But these and other
changes have not gone so far as to alter the fundamental
characteristics described above.

THE MILITARY BUREAUCRACY

Plural authority. The structure of power and authority
in military organizations resembles that in other large
organizations but with marked differences of degree. As
in any bureaucracy, the hierarchic principle prevails: the
office guarantees the authority of the man who, once ap-
pointed, enjoys all the authority connected with his posi-
tion without regard to his personal characteristics. These
offices are mutually related through quite detailed orga-
nization charts and managed with the aid of equally mi-
nute and elaborate organization manuals. The structuring
of authority according to function is accompanied by
very pronounced differentiations in rank. “An order is an
order” means that any superior can give orders to any
subordinate, even if it runs counter to or outside of the
functional division of labour. The two sources of auth-
ority—function and rank—sometimes conflict with each
other, in that men may be forced to choose between
obeying regulations and following orders. Although this
conflict exists in all large organizations, it is extremely
severe in the armed forces. Business organizations usual-
ly give precedence to rank. Nonmilitary government or-
ganizations generally stick to the regulations. In military
bureaucracies, however, rank and regulations are held to
be equally important.

Authority in the military environment has, however, a
third basis: the attained result. In time of war, particular-
ly, the aims have to be attained at all costs. Consequently
it is seldom useful to observe all the rules, and neither is
it always best to follow only the formal lines of com-
mand. Informal hierarchies arise, determined by their
success in action. Success may be rewarded later with ci-
tations, promotions, and important assignments.

Success, however, is not always easy to judge. Lower
field officers have to take into account the expectations of
their subordinates, who tend to measure successful lead-
ership by the extent to which it reduces the casualty rate.
Higher commanders have other criteria, such as occupy-
ing strategic points or wiping out enemy positions.

Modern peacetime armies tend to be bureaucratic, with
an emphasis on regulations. Rank is emphasized by com-
bat units in peacetime but by noncombat sectors only in
wartime. The third basis of authority, results attained,
becomes the ultimate one under conditions of wartime
combat.

The armed forces of different countries vary in the types
of authority to which they give most emphasis. Complex
modern military forces tend to stress regulations. Less
complex ones emphasize rank. For elite formations and

for critical operations, a combination of rank and per-
formance will prevail. But the social environment also
plays a part. Armed forces that are very strong on rank
will try to reduce the influence of the social environment
by staffing themselves with volunteers or professionals
rather than conscripts, unless they are functioning within
a social order that accepts extreme emphasis on rank (as
in Prussia). Armies with a citizen tradition (Switzerland,
Canada, and Australia) will emphasize the ultimate result
of the operations as a first standard for good military
leadership.

Ascription and achievement. The distinction often
made between social positions that are acquired and those
that are taken without effort (for instance, through right
of birth) can be applied to the sources of military author-
ity.

In European countries membership in the officer corps
was traditionally reserved to sons of the nobility. When
commoners became officers, they were made peers. The
tradition survives in the expressions “an officer is a

.gentleman,” and das Portepee adelt (“the Portepee en-
;nobles”—the Portepee is an ornamental tassel on the

sabre). The rank and file, on the other hand, were re-
cruited from the lowest and poorest categories of the
population. Soldiers and sailors, particularly in the time
before national armies and navies, had a very low occu-
pational status.

By the latter part of the 20th century, the ascriptive
base of military authority had been greatly diminished.
The contemporary national army draws its officers as
well as its enlisted men from all strata of society. The pro-
fession of officer has tended to become a middle class
occupation, while the social and educational level of
the troops has gone up. Class differences still persist: in
the United States around half the officers come from
white-collar families and a third from blue-collar fami-
lies, while less than a fifth of the enlisted men come from
white-collar backgrounds and over half from blue-collar
families. But this is of secondary importance in the au-
thority structure. Other important ascriptive sources of
rank authority remain; for example, in racially divided
societies in which black people are less frequently ad-
mitted to the higher ranks.

The caste system in the armed forces has not disap-
peared with the decline of class differences. The tradi-
tionally great distance between officers and men has be-
come more self-sustaining; it is fixed in social intercourse,
ritual, and language. Even in countries in which the so-
cial prestige of the officer is relatively low, as in many
west European countries, his authority within the rank
system has been little affected. Even the noncommis-
sioned officer does not participate in this authority. The
caste barrier makes it extremely difficult for noncom-
missioned officers to achieve promotion to commissioned
officer rank. Even promotions on the battlefield are ex-
ceptional. It is quite common for very young, inexperi-
enced officers to receive command over much older and
experienced noncommissioned officers.

Generalists and specialists. A more important distinc-
tion in contemporary armed forces is that between gen-
eralists and specialists.

Specialization had its start at the periphery of the mili-
tary system. Engineering and artillery were the first to
develop special bodies of knowledge requiring formal
training. The older sections of the military establishment
resisted the idea of academies for officers until well into
the 19th century, partly because officers came from the
educated classes and partly because of the belief that
leaders are born and not made. .

The notion that military men should be generalists
rather than specialists is still strong, although most of-
ficers attend a variety of schools and training courses
during their professional careers. The practice of rotating
officers among jobs is more prevalent in military than in
civilian life. Table 1 compares the lengths of stay of of-
ficers at a U.S. air base and of the managers of a very
large U.S. business corporation. Almost half of the of-
ficers had been stationed for one year or less on their
base, while only 2 percent of the business managers had
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Table 1: Length of Stay of Officers and
Business Executives Within a Single

Organization

length of time in military business

the organization installation firm
(percentage) (percentage)

1 year or less 45.5 2.1

2 years 18.8 2.0

3 years 15.7 3.9

4 years 14.4 4.6

S years or more 5.6 87.5

Total 100.0 100.1

Number of cases 554* 1,219%

*Two cases were not ascertained. 121 cases

were not ascertained.

Source: Oscar Grusky, ‘““The Effects of Succes-
sion; A Comparative Study of Military and
Business Organization,” in Morris Janowitz,
The New Military; Changing Patterns of Or-
ganization (1964).

been with their company for such a short period. Nine
out of ten business managers had been at least five years
with their company, while only one out of 20 officers had
been on their base for that length of time. The same pat-
tern prevails in other armed forces. While there are im-
portant differences between an air base and a business
firm, the foregoing comparison shows the emphasis
placed on mobility of personnel.

The military solution to the problem of specialization
was the development of the concept of the military staff.
A staff consists of advisers and planners who assist the
commander in issuing orders but do not have line or
command authority; the commander alone is responsible
and cannot delegate his responsibility. A distinction is
often made between the general staff that is concerned
with such areas as personnel, intelligence, operations and
training, or logistics, and other staff groups specialized
according to weapons and services. The latter include
many more specialists than does the general staff, which
is often populated with generalists who happen to be ex-
pert in particular problems. Naval staffs are of more re-
cent origin than army staffs and have not acquired the
size and importance of the former.

As weapons technology has grown more complex, the
staff system has extended downward to lower levels of
command. More and more specialists have been attached
to line organizations, with the result that the old pyramid-
al structure of the armed forces has changed to a dia-
mond-shaped structure, particularly in technical and
maintenance units. Before World War II, 50 percent of
the enlisted men in the U.S. Army and Air Force were
in the lowest of the seven grades; after 1945, the percent-
age was less than 15.

Another result of technological change is a growth in
the number of officers and noncommissioned officers who
owe their rank to their technical skills rather than to the
number of subordinates they command. The growth in
size and complexity of the armed forces has produced a
continuously expanding military bureaucracy. More and
more officers work in offices at great distances from the
troops. The moment when a professional soldier gives up
active command of troops and takes a desk position in
the higher echelons comes earlier and earlier in his
career. In the ground forces particularly, the majority of
the career officers work in high command and staff posi-
tions during wartime, while in many cases the combat
forces are led predominantly by reserve officers and non-
coms or even by men who have been conscripted.

A distinction may be made between command and lead-
ership—or between executive leadership and operational
leadership. The act of commanding has an upward ori-
entation; it is the. carrying out of a general plan. The act
of leading, on the other hand, points downward toward
the people by whom the plan is to be carried out. The
commander is essentially a coordinator who has to think
in abstract terms while working with the aid of numbers
and charts, while the leader must deal directly with peo-
ple and induce them to act successfully in combat situa-
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tions. The commander, though shielded from the hazards
of battle, is exposed to types of uncertainty quite beyond
the personal experiences of the leader. The tensions to
which the leader is exposed are those of men in danger,
facing immediate physical loss.

At some levels in the organization both roles are equal-
ly important. But in most cases the accent falls on one or
the other, and, generally speaking, the senior officer acts
as commander while the junior fulfills the role of leader.
The military leader participates in the life and dangers of
his unit as the person responsible for the welfare of his
people as well as for the execution of assignments from
the top.

The task of the leader is especially aggravated by two
circumstances. Modern war has become, much more than
the combat of earlier times, a matter of improvisation re-
quiring initiative at the lowest level; there is no longer
the blind obedience to orders of earlier times or troop
movements directed en masse from the top; the junior of-
ficer has to make decisions himself. In the second place,
authority in small combat units is no longer simply a
matter of the leader dominating his subordinates but re-
quires an ability to deal with and motivate men, to in-
spire confidence and loyalty.

Leadership is a difficult undertaking for young officers
and noncommissioned officers, the more so when their
advantages in age, education, and social class are often
quite small. Modern military schools accordingly em-
phasize courses in leadership training.

THE PROFESSIONAL SOLDIER

The military mind. Much has been written about “the
military mind,” especially by critics of the military’s per-
formance. Although some of this is merely captious, one
can discern among military men certain characteristic
habits of thought. The soldier’s occupation tends to lead
to a less idealistic and more pessimistic view of man; he
comes to be skeptical of words and promises and to place
certainty only in power and the means of power. Power
is for him the ultimate guarantee of the social and politi-
cal order. In this respect the military man. may not, as a
rule, share the optimistic social philosophy of liberalism;
his views may differ from those of liberalism in their
emphasis on discipline and leadership. He may have less
confidence in the development of the individual, seeing
man as weak and irrational and in need of organization.
His concern with order, however, may not make the
soldier a natural supporter of extreme right-wing phi-
losophies. He tends to distrust ideology and romanticism
and notions of racial or national superiority.

The realistic and conservative character of the military
mind can be explained in several ways. One reason for
it may be the hazardous character of the military enter-
prise, in which naked power is the main guarantee of suc-
cess. In a world of international strife, the soldier is
forced to see every neighbour as a potential enemy. His
enormous responsibilities make him a distrustful and
realistic thinker. Because it is difficult to estimate the
character and weight of future risks, the soldier will al-
ways overestimate them. His desire for ever stronger
forces and more potent weapons is perhaps given stimulus
by the effect these have on his own prestige and chances
of promotion.

A second cause of military conservatism is the soldier’s
traditional position among the social elite. Although
these bonds have weakened in recent decades, the profes-
sional soldier tends to identify with the social order
whose sword he wields. In many new countries in which
rapid social and economic changes offer opportunities for
careers, soldiers may side with progressives who aim to
accelerate their countries’ development. But they will
usually reject extreme leftist tendencies, as has been
shown, for example, by the military regimes of the Arab
countries despite strong support from the Soviet Union.

A third explanation of the soldier’s viewpoint is that he
tends to have an authoritarian personality. It has been
shown that this type of personality is more common in
armed forces and police organizations than in other pro-
fessions, probably because it is selected in the recruiting
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process. The pattern may change in the future, however,
given the gradual change in the style of military leader-
ship and in the general requirements for a military career.
It is also notable that there are important differences in
attitude and outlook among the various services (the in-
fantry, for example, being more traditional in outlook
than the technologically oriented air force).

Military professionalism. The phrase professional sol-
dier has traditionally been applied to soldiers who pur-
sue a lifetime career with the armed forces. In the
19th century, particularly among officers, the profession-
al soldier developed into a technician in the management
of violence. Professionals came to form the backbone of
all the armed services. But the phrase professional soldier
is also used to mean that the career soldier has charac-
teristics in common with those of the doctor, the teacher,
the architect, and the engineer. The characteristics of
such professionalism include (1) the monopoly of a
well-integrated body of knowledge and skill imparted
through formal training, (2) the capacity to apply this
knowledge and skill according to ethical standards as a
socially valued service, and (3) the legal establishment of
the profession, including the right to control the admis-
sion, selection, and training of new members. While mili-
tary officers share these characteristics in some degree,
the officer as a professional figure almost always finds
himself being used as an instrument of power by his gov-
ernment; he is also lodged in a hierarchy of command
that prevents him from making independent decisions.

The degree to which the military services have been

professionalized varies among countries. In Communist.

countries the officer is not only a military specialist but
also part of the political elite. In some of the new coun-
tries, nonprofessional considerations such as ethnic
origin, tribal relationship, class background, and political
adherence are often the main factors in a military career.
There is a parallel here with several European countries
of the 19th century, where aristocratic origin and family
ties were important; not until the end of that century did
the profession of officer in Germany and Great Britain
become accessible on the basis of competitive examina-
tions open to the majority of the population,

Since World War II, military professionalism has been
confronted with challenges from several directions. Tech-
nological change has created a number of new fields of
specialization that differ radically from the traditional
military skills. These technicians, logisticians, comptrol-
lers, management specialists, and personnel administra-
tors are not trained in the way that combat infantry of-
ficers and aircraft pilots are, and they tend to have more
in common with their civilian counterparts than with
their military colleagues. This means that the professional
structure is becoming a congeries of diverse functions
without much unity. The development of new weapons,
particularly long-range ones, has undermined the old
professional norms of military behaviour. The aerial
bombardment of civilian populations and some of the
methods of counterintelligence units are difficult to
square with the traditional code of military conduct.

Another influence at work upon the profession is the
politicization of the military through its involvement in
the Cold War. The creation of multinational forces such
as those of NATO in western Europe and the Warsaw Pact
in eastern Europe requires political orientation among
their officers; patriotism as the basis of morale tends to be
replaced by a common ideology.

Along with this there has been an increase in civilian
influence in military affairs, partly because of the new
technical personnel referred to above and partly because
of the so-called think tanks and strategic research insti-
tutes that have sprung up all over the world, manned by
civilian experts. Important developments in military- and
political-strategic thinking no longer originate with the
professional soldier.

The increase in the proportion of noncombat troops in
contemporary armed forces has had a subtle effect on
the outlook of the officer corps: many officers are in-
clined to put intellectual standards above fighting spirit
or to prefer managerial qualities to traditional military

qualities. Some experts have even suggested that the
military profession model itself upon civilian service in-
stitutions. This is not usually taken to be a viable solution,
however, because it is felt that, while it might help to off-
set the unpopularity of the modern military apparatus by
minimizing its destructive and violent aspects, it would at
the same time be likely to increase the frustration of
many career soldiers. Although some marginal functions
of the military can very well be taken over by civilian
authorities, the main task of the armed forces remains
unique.

Social position of the professional soldier. The mili-
tary profession is a middle class one. Its status has de-
clined since the 19th century, when in some countries
officers belonged to the social elite; today, in the de-
veloped countries, career officers are regarded as stand-
ing socially below the academic professions and quite
often below public school teachers. In many developing
countries, on the other hand, officers are highly esteemed
because of their superior education and their competence
in modern forms of activity; the profession in these coun-
tries attracts some of the most capable men. In Com-
munist countries the position of the officer corresponds
to what it was in western Europe in the 19th century:
aloof from civil society, respected, seldom criticized, and
sharing in the prestige of the regime.

The decline in status of the military in Western coun-
tries is reflected in the social class from which the ma-
jority of officers are drawn. Since World War II, in
western Europe, officers have been mainly of middle class
or even lower class origin. In the United States in 1910-
20, one-quarter of the general officers were from the up-
per class, and two-thirds were from the upper middle
class; in 1950, only 3 percent came from the upper class,
while half came from the lower middle and lower classes.

The change has been greatest in the Communist coun-
tries, where the old aristocratic officers corps were elimi-
nated and replaced by officers of very predominantly
proletarian origin. In the U.S.S.R. after the 1917 Revolu-
tion, many former tsarist officers continued for some time
to hold important positions. In the German Democratic
Republic, Poland, Czechoslovakia, and other east Euro-
pean countries, however, where the Communists took
power after World War II, the transition was so abrupt
that nontrained proletarian officers were chosen above
others who were thought to be less reliable. According
to official data, in 1965 more than 80 percent of the of-
ficers in the German Democratic Republic, 60 percent in
Czechoslovakia, and about 50 percent in Poland came
from the working class. In the developing nations the ma-
jority of the officers are usually of the middle and lower
middle class.

Many officers come from military families, although it
is not clear that this tendency to follow the father’s oc-
cupation is more pronounced among military men than in
civilian professions. The proportion of officers coming
from officers’ families has ranged in recent decades from
10 to 50 percent, the.highest percentages occurring in
France, Spain, and Brazil. Prestigious military schools
such as West Point, Sandhurst, and Saint-Cyr attract
many officers’ sons. Twenty-five percent of the 1960 class
at West Point was composed of officers’ sons.

PATTERNS OF ORGANIZATION

Armies vary greatly in the way they are organized and
structured. Many are so loosely organized as to resemble
social movements, as did the crusaders, the Teutonic
Knights, and many revolutionary armies. Some armies
combine mass enthusiasm for an ideal with a high degree
of formal organization. Others show considerable egali-
tarianism—for example, the European mercenary armies
of the 16th and 17th centuries, the guilds of the early ar-
tillerists, and the soldiers’ councils of the 20th-century
Russian and Hungarian revolutions.

As a rule, however, armed forces are the most strictly
organized groups in existence, drawing much of their
strength from the thoroughness with which they regulate
the behaviour of their members. In this respect the mili-
tary organization has served as a model for other fields.
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Many of the early industrial principles or organization,
such as standardization, line and staff, and training of
personnel, were derived from the military.

Functions of organization. The main functions of or-
ganization are to reduce complexity and to cope with
changing reality. The need for organization in the mili-
tary field is particularly evident, since the degree of un-
certainty confronting the soldier is so great.

Military organization has passed through two stages in
its development. The first was one of simple organization,
in which the emphasis was put on reducing everything to
fundamentals. By standardizing actions (drill, routine,
ritual), homogenizing elements (weapons, formations),
and directing movements from a central point (through
a hierarchy), a social machine was constructed that was
well integrated internally and capable of absorbing ex-
ternal shocks. This was the system applied in the Roman
legions, the Furopean armies of the 16th century, the
early naval formations, and many other armed forces be-
fore the 19th century. The drawback of the system was its
rigidity.

The second stage emphasized flexibility. Military forma-
tions were decentralized, and authority was delegated to
a larger number of officers who were expected to demon-
strate more initiative. The new model had less internal
cohesion but was more flexible in response to external
challenges. This development has continued up to the
present. The decentralization that began at the top and
was carried down through the senior commanders to
junior officers has now reached the smallest combat units
(guerrilla warfare).

In peacetime the armed forces tend to fall back upon the
simple system of organization. With the coming of war
this structure collapses, and the organization must with
great effort be transformed into one capable of respond-
ing to the exigencies of wartime. In early times this was
done by concentrating the forces in a relatively small
area, such as a battlefield or fleet formation, where they
could easily be commanded; the early battlefield forma-
tions were compact and could readily be integrated as
fighting forces. In modern times the task is more complex.
Greatly extended formations are now the rule, and they
require a network of long-distance communications to
handle the continuous flow of information among their
subdivisions. This also applies to the interaction between
the armed forces as an organization and the social en-
vironment: the allocation of resources to the military has
become largely a problem of communication; the carry-
ing out of such functions as supply and transportation
have become less physical and more mental than in
former days.

But more than formal organization and coordination
are required to keep modern armed forces in readiness. It
is no longer sufficient to allot weapons and functions to
military personnel and place them under a leader; the
men must also be made to realize the meaning of their
task as part of the larger whole.

Organization and operation. In principle, every armed
force has three levels of responsibility and control: poli-
tical, professional, and technical. The political level is
generally the uppermost, concerned with overall political
and strategic matters. The technical level is at the bottom,
where actual operations are carried on. In between is the
professional level, in which the majority of officers do
their work of management.

The centre of gravity in this organizational pyramid will
vary, depending on circumstances. In matters involving
nuclear weapons and strategic air operations, political as
well as military men participate, and sometimes the head
of state himself assumes responsibility. In guerrilla war-
fare the centre of gravity is very low, with important re-
sponsibility borne even below the level of the junior
officers. This responsibility encompasses not only combat
but also supply and intelligence tasks; the junior com-
mander may even have to exercise political authority in
areas in which his unit moves. In conventional warfare
the centre of gravity lies in the middle of the organiza-
tion, with the professional soldier; most of the prepara-
tion, planning, and organization, as well as control over
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the results, is in the hands of those at the managerial
level.

Differences in outlook naturally arise among those en-
gaged at different levels of the military operation. Those
concerned with problems of nuclear weapons have scien-
tific habits of mind, placing education and rational cal-
culation above arguments from historical experience.
Those in charge of special operations and counterinsur-
gent warfare think in terms of physical courage, group
loyalty, and personal leadership. Many officers find them-
selves caught between these two types, disliking the new
technocrats who differ so much from the traditional mili-
tary type and at the same time feeling threatened by those
on the lower level who regard the career soldier as obso-
lete. Tensions of this kind were visible in the revolt of the
French officers in Algeria in 1958 and 1961.

Considerable research has been done on the primary
(face-to-face) group and its functions in military life. It
would appear that men tend to identify with:their pla-
toon, crew, or squad rather than with the larger organiza-
tion; it is the world in which they are at home and within
which almost all their interests are rooted; they find se-
curity in the small group, a sense of solidarity vis-a-vis
the military hierarchy, a chance for prestige among their
fellows, and norms of behaviour that are difficult to
ignore. Under conditions of combat, these informal rela-
tions are greatly enhanced. Studies of German and U.S.
units have shown that soldiers are motivated not by ide-
ology or political purpose but by a sense of personal
commitment to their comrades: “You can’t let the guys
down.” The character of these bonds depends partly
upon circumstances. Ground combat units draw their co-
hesion from the peril to the group in battle, while sub-
marine or bomber crews relate to each other much more
as specialists who must execute a mission together.

The existence of these primary groups often poses dif-
ficult problems for the commanders—particularly the
noncommissioned officers, who are most exposed to pres-
sure from a group and have the least prestige at their dis-
posal. In practice they often follow the wishes of the
group: their so-called leadership is in part a product of
the group they lead. But this group behaviour has its ad-
vantages from the viewpoint of the top command. The
small group at the base serves as a self-regulating system
that can adapt to unforeseen circumstances. For this rea-
son it appears to pay to keep the informal system intact,
even to the extent of carrying out personnel replacements
in a way that will not destroy particular groups.

Informal organization is not a phenomenon of the base
level alone but runs through the whole military organi-
zation. Social and political groups and cliques play a de-
cisive role at the highest levels. Their existence, partly
concealed in many countries, is obvious in new countries,
where a top military position is clearly a political ac-
quisition. Military coups in such countries show the po-
litical leanings among the top leaders of the military ap-
paratus, which vary from the right (Greece in 1967) to
the left (The Sudan in 1971) and may sometimes divide
the military leaders themselves (Indonesia in 1965).

THE MILITARY COMMUNITY

The armed forces are much more than an organization;
they form a community that encompasses the work and
life of its members much more completely than do most
other social organizations. The life of the professional
soldier, however, is quite different from that of the en-
listed man. The first, particularly if he is a member of
the officers corps, experiences military service as his ca-
reer; his manner and style of life are often set for him by
tradition. The enlisted man, on the other hand, knows
the military environment as a male community full of
deprivations and rough behaviour.

The elitist style of life. The officers’ milieu is charac-
terized to some extent by a ceremonialism that has be-
come passé among other social classes, a heritage of
officers corps of the 18th and 19th centuries. This formal
“old-fashioned” style is more than the pretension of be-
longing to an aristocracy: it has certain functional uses
in that it helps to facilitate the integration of the members
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into military life. The professional soldier is, after all,
highly mobile both geographically and socially, continu-
ally forced to adjust to new milieus. His adjustment and
assimilation are made easier if these milieus all observe
the same formal patterns of behaviour. It is the more
mobile and isolated parts of the armed forces that have
most strongly developed their own styles of life, notably
the navy and the old colonial armies.

The officer’s wife plays a more important part in his
professional life than is the case in most other profes-
sions. To some extent this belongs to the traditional style,
which makes high demands upon etiquette and social
contact. It is also a consequence of the isolation of mili-
tary life in small communities in which work and resi-
dence coincide.

The enlisted man’s style. The community life of en-
listed men is very different from that of the officers. As
an exclusively male community, separated from their
families and often unmarried, their social traits resemble
those of colonists, woodcutters, sailors, and dock-work-
ers. While officers have an elitist subculture, that of the
enlisted men reflects their position at the bottom of so-
ciety. While the officer attaches an almost exaggerated
importance to form, the private most likely will reject all
form. The cool distance that characterizes the relation-
ships of officers contrasts with the close ties that pre-
vail among enlisted men.

The life of the enlisted man is reflected in his language
—earthy, masculine, and aggressive, frequently with a
heavy emphasis on sexuality. Much of his slang expresses
the repugnance he feels toward the military hierarchy,
for to him it seems that the officers make the mistakes and
reap the rewards, while it is he who does the dirty work
and wins the battles.

Enlisted men stationed in foreign countries are notori-
ously promiscuous in their sexual behaviour. In 1955 it
was found that 59 percent of the U.S. enlisted men sta-
tioned in Japan had regular intercourse with prostitutes;
in Korea in 1965 the percentage was 88.

II. Organizational problems
MANPOWER AND EXPENDITURES

The power potential. The size and power of any mili-
tary force are ultimately limited by a country’s ability to
sustain them. In the last analysis this depends on the
number of men who can be mustered in time of war and
on the country’s economic strength. In France after 1871
there was much concern over the country’s falling birth
rate: while population size had not been important in
the era of small professional armies, it became so low
that France was competing with a more populous Ger-
many in a day of total mobilization. At the outbreak of
World War I in 1914, France had no more than 8,000,000
men of military age, while Germany had 15,000,000.

Military power in the contemporary world has to be de-
fined as including potential power; it is the total ability of
a nation or a coalition of nations to coerce other nations
through the employment of military means or to resist
such coercion by other nations. This means not only the
ability to mobilize forces for immediate action but the

ability to produce additional forces. Potential military"

power is, of course, relative. An international arms race
will drastically influence the relative power of each of the
participants, just as disarmament will be more advan-
tageous for some than for others.

In pre-industrial societies, potential military power was
very small. Countries with agricultural economies could
not support large armies, and prolonged military efforts
were carried on at the expense of a functioning economy:
the troops sustained themselves by plundering and de-
stroying, which brought impoverishment, depopulation,
and famine. Not until after 1800 did the European coun-
tries have an agricultural surplus sufficient to maintain
large armies. Manpower was also limited by the need for
manual workers; the armies of 18th-century Europe were
manned largely by nonproductive classes such as nobility,
paupers, and foreigners.

A country’s potential military power depends on its
supply of manpower, its organizational capacity, and its

economic resources. Manpower is first of all a function
of the size of the population. During World War II only
large countries such as the United States and the Soviet
Union were able to recruit more than 10,000,000 men.
Mass mobilization also requires a large number of trained
military reserves. One of the secrets of 19th-century Prus-
sia’s success in war was that its system of universal mili-
tary service produced extensive reserves of men who,
with frequent retraining exercises, maintained their mili-
tary capabilities until the age of 50. During the 20th
century, military reserves have grown to be several times
the size of the standing armies.. In the mid-1930s, when
8,000,000 men were under arms around the world, an ad-
ditional 2,000,000 were on immediate reserve, and
another 30,000,000 had received training and were avail-
able for call. Another factor affecting manpower is the
psychological readiness known as morale—the willing-
ness to sacrifice safety, income, and personal freedom in
the service of the military effort. While this factor can-
not be expressed quantitatively, it is of no less importance
than numbers in estimating potential power.

A high level of organizational capability is also required
for the mobilization and maintenance of armies consist-
ing of millions of men, so much so that only developed
and industrial countries are successful at it. The power to
mobilize quickly is very important, as the German Army
demonstrated impressively in 1914, when it brought 2,-
000,000 men under arms within 48 hours and sent 1,-
000,000 soldiers across the Belgian border within a week.
By contrast, one of the most important causes of the
failure of the Arab countries in their fight against the
young state of Israel was their lack of organizational
capacity.

Growth rates. The mercenary armies of the 16th cen-
tury seldom achieved a size greater than 20,000 to 25,000
men. When national armies began to develop in the 17th
century, they reached 50,000 or-60,000 men and a cen-
tury later even 80,000 or 90,000. In the Napoleonic era,
armies became much larger, and some battles involved
hundreds of thousands of men; at the peak of the French
military effort, 1,000,000 men were under arms. Armies
and navies continued to increase in size during the 19th
century. Around 1850, the total number of men in the
European armies was estimated at about 2,500,000;
around 1900, at about 3,500,000. In the 1930s, before
World War II, the total number of men in the standing
armies of the world had risen to almost 9,000,000. The
figures for the great powers in 1937 were China, 1,600,-
000; the U.S.S.R., 1,300,000; Japan, 950,000; France,
825,000; Germany, 760,000; Italy, 760,000; and the Brit-
ish Empire, 645,000.

As armed forces increase in size, they take on different
characteristics. Large armies are more “democratic” in
the sense that they represent a larger cross section of the
population, but they are run more firmly at the top. A
paradoxical consequence is that small professional armies
are sometimes more dangerous to the established order
than are large national armies that are more thoroughly
controlled.

Larger armies lead to still larger military reserves. In
modern industrial countries, the organized reserves are
from six to ten times the size of the active forces, and,
when all of the forces are mobilized, the professional
personnel become only a fraction of the total. Thus, great
wars are fought mainly by reserve officers and conscripts.
Germany, in World War I, sent a total of 46,000 pro-
fessional officers to battle, of whom 11,350 were killed,
as against 226,000 reserve officers, of whom 35,500 were
killed. Of the Prussian contingent of 22,112 professional
officers at the beginning of August 1914, 5,633 had al-
ready been slain by November 15.

A large army constitutes a heavy burden upon a coun-
try’s economy. During the Napoleonic era, as much as
5 percent of the total French population was mobilized,
compared with preceding centuries, when the proportion
did not rise much above 0.3 percent, or the later 19th
century, when approximately 0.5 percent of the popula-
tion of the leading countries was under arms. The per-
centage of soldiers to the total labour force was much
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higher. The United States had 18.6 percent of its labour
force on active service in 1945. In the postwar period the
proportion fell to 3 or 4 percent.

Recent developments. In 1964 the total active military
manpower of the world was estimated at 20,900,000; in
1968 it was 23,800,000—a growth in the four years of
13.6 percent. The forces of the developing countries grew
by 18.4 percent over that period. The fastest growing
forces were the relatively small and often new armies of
Africa and Oceania (almost 50 percent), followed by
Southeast Asia (35.1 percent), the United States (30.1 per-
cent), and the Middle East (26.6 percent). Much of this
growth had to do with the existing war situation in vari-
ous parts of the world, particularly in Southeast Asia and
the Middle East. The European countries of the North
Atlantic Treaty Organization reduced the size of their
armed forces by 1.2 percent in the same period. The mili-
tary manpower of the Warsaw Pact nations increased by
3.6 percent, the figure for the U.S.S.R. being 6.1 percent.
The West and East German armies increased by 6.1 and
11.4 percent, respectively.

Military expenditures between 1964 and 1970 showed
contradictory trends. When measured in constant dol-
lars to eliminate the effect of inflation, the expenditures of
the NATO countries levelled off between 1967 and 1969
and declined in 1970. In the developing countries the
trend was quite different: the level of military expendi-
tures (in constant dollars) rose in the developing countries
after 1966 at a faster rate than their gross national prod-
ucts. Table 2 shows that in 1968 the developing countries
maintained 12,800,000 men under arms, compared with
the 10,900,000 men of the richer countries. On the
other hand, the military expenditures of the two groups
of countries amounted to $22,000,000,000 and $169,-
000,000,000, respectively, showing the stress placed by
the latter upon technology. In proportion to total popula-
tion, the developed countries were more substantially
mobilized (11 per 1,000 of the population) than the de-
veloping countries (five per 1,000).

The burden of military expenditure at the end of the
1960s was heaviest in the countries of the Middle East
and Southeast Asia: it was estimated to exceed 10 percent
of the gross national product in Israel, Egypt, Jordan,
Iraq, Saudi Arabia, North Vietnam, South Vietnam,
Laos, North Korea, and the Republic of China (Taiwan).
Expenditure was between 5 and 10 percent of the gross
national product in the U.S., the U.S.S.R., the People’s
Republic of China, Great Britain, Poland, Cuba, and
Portugal.

RECRUITMENT AND SOCIAL CONTROL

The ways in which a country recruits its military per-
sonnel are likely to have important consequences both for
the armed forces and for the society from which they are
drawn. Soldiers may feel a commitment to patriotic or
idealistic aims; they may be coerced; or they may be
motivated by pecuniary gain.

Moral commitment. The committed soldier is intense-
ly involved in his organization and its success. The or-
ganization can draw upon his loyalty and can motivate
him with nonmaterial rewards—glory and honour, pres-
tige and status, shame and humiliation. Armed forces
recruited in this way take on the characteristics of social
and political movements. They have relatively little of
the standard military structure with its regulations and its
hierarchy; those at the top are accepted as leaders in a
common effort toward a common goal, which can be at-
tained only by following and supporting them. A strong
ideology helps to maintain the cohesion of the fighting
forces. Such voluntary armies have included those of the
First Crusade, the religious Hussite armies of the late
Middle Ages, the warriors of early Islam, and national
revolutionary armies such as those of France after 1789
and Russia after 1917.

The successes of these armies stemmed from their col-
lective €élan and not from their training and their tech-
nical or tactical superiority. Their lack of structure and
professional leadership became a source of weakness at
times of internal stress (that is, in a later period when
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armed struggle continued and more stability and integra-
tion was needed). Methods had to be found to give form
to the collective mass.

Revolutionary armies often begin with egalitarian in-
stitutions, such as the soldiers’ councils and militia units
of the French, Russian, Hungarian, and Indonesian revo-
lutions. When confronted with the orderly armies of an
enemy, they tend to fall back upon traditional hierarchic
forms. The initial enthusiasm of the mass diminishes,
while at the same time military service becomes obliga-
tory rather than voluntary. The revolutionary armies thus
adopt a system of conscription.

Another way of maintaining cohesion is by indoctrina-
tion and political training. The young Soviet Army was
reorganized along classical lines with the introduction of
general conscription, but at the same time a political
shadow organization was built up in it through the Com-
munist Party. This approach has been followed in many
guerrilla armies, in which the military and political ele-
ments are strongly interrelated. In this way they obtain
the advantages of the military system of coercion along
with those of ideological motivation.

A third method lies in stressing patriotic symbolism
such as the monarchy, the fatherland, honour, and glory,
supported by a good deal of ritual. The soldier is taught
to forget material interests and devote himself to higher
ends.

Certain mixed forms exist, two of which are the pro-
fessional officers corps and the militia army. The modern
officers corps is built upon the concept of a military craft,
embodying values and norms formerly cultivated by the
nobility. These include ideas of honour and status, along
with a disdain for the materialistic concerns that domi-
nate the rest of society. Contemporary officers’ attitudes,
however, are moving away from this toward the attitude
of a functionary who seeks remunerative, attractive work
and a permanent job.

The other mixed form, the militia, is a citizen army in
which the obligation of the soldier is to defend his city
or country. Sometimes a militia is raised in defense of
group interests, such as those of labourers, farmers, min-
ers, students, or a political party. The militia is a mixed
form because in many cases it is combined with conscrip-
tion. The phrase compulsory militia is not entirely con-
tradictory.

The moral basis of the militia lay traditionally in the
defense of home and hearth, an idea embodied in Anglo-
American history by such organizations as the Home
Guard and the National Guard. The militia is seldom an
aggressive, conquering army since citizens in arms can-
not undertake long campaigns and military expeditions.

Militias have existed throughout history since the time
of the Greek city-states. Examples in modern times are
the armies of Switzerland and Israel, in which the pro-
fessional core is very small and civilians hold all the mili-
tary positions, including high command. In both coun-
tries military service is required of all men and in Israel
of women.

The militia form has certain political and economic ad-
vantages: it avoids the danger of creating a state within
the state and also the high costs of maintaining a standing
army. The abilities and occupational skills of the popula-
tion can be placed directly at the disposal of the military,
although this means withdrawing them from the civilian
society. The chief objection to the militia form is its in-
adequacy for the building of a technically advanced and
specialized army with modern air forces and artillery.
Another objection is that mobilization takes too long.
For these reasons, large democratic countries with a
citizen-soldier tradition have developed within their mili-
tary forces extensive cadres of regular soldiers.

Compulsory enrollment. The opposite of voluntary
enlistment is conscription, carried out by the national
state. The resulting military force lacks the moral charac-
teristics of a volunteer army; it is essentially a machine
requiring severe discipline, its cohesion being maintained
by the threat of punishment. Its great problems, desertion
and slackness among the troops, can be kept within
bounds only by strong organization and leadership. Con-
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Table 2: Armed Forces, 1968
population  armed forces population armed forces
(000,000) forces (per 000 (000,000) forces (per 000
(000) population) (000) population)
Summary By country
World total 3,509.1 23,819 7 Latin America (cont’d)
Developed countries 967.5 10,973 11 Trinidad and Tobago 1.0 1 1
Developing countries 2,541.6 12,846 5 Uruguay 2.8 13 5
North America 2219 3,602 16 Venezuela 9.7 38§ 4
Europe 725.6 8,612 12 Far East 1,223.8 7,161 6
Developed countriest 610.6 6,986 11 Burma 26.4 138 5
Developing countries} 115.0 1,626 14 Cambodia 6.6 84§ 13
Latin America 261.7 1,153 . 4 China, People’s Republic of 806.0 3,100§ 4
Far East 1,233.8 7,161 6 China, Republic of 14.1 528 38
Developed countriest 101.0 250° 2 Indonesia 113.7 4508 4
Developing countries} 1,132.7 6,911 6 Japan 101.1 250 2
South Asia 689.2 1,752 3 Korea, North 13.4 410§ 31
Middle East 91.5 993 11 Korea, South 30.5 620 20
Africa 270.8 449 2 Laos 2.8 95 34
Developed countriest 19.2 38 2 Malaysia 10.3 57§ 6
Developing countries 251.6 411 2 Mongolia 1.2 33§ 28
Oceania 14.8 97 7 Philippines 359 47 1
Thailand 35.1 167 5
By country .
Vgorld total 3,509.1 23,819 7 Vietnam, North 19.3 447 23
North America 221.9 3,602 16 Vietnam, South 17.4 735 42
United States 201.2 3,500 17 South Asia 689.2 1,752 3
Canada 20.8 102 5 Afghanistan 16.1 70 4
Europe 725.6 8,612 12 Ce)flon (Sri Lanka) 12.0 10 1
NATO, European 301.6 3,026 10 India 5217.1 1,133§ 2
Belgium 9.6 929 10 Nepal 10.7 15 1
Denmark 5.0 46 9 Pakistan 123.4 524§ 4
France 49.9 505 10 Middle East 91.5 993 11
Germany, West and West Berlin 60.2 486 8 Cyprus 0.6 1 2
Greece 8.8 161 18 Iran 27.1 225§ 8
Iceland 0.2 — — Iraq 8.6 92§ 11
Italy 52.8 440§ 8 Israel 2.7 71 28
Luxembourg 0.3 1 3 Jordan 2.1 55 26
The Netherlands 127 129 10 Kuwait 0.5 7 13
Norway 3.8 35 9 Lebanon 2.7 12 4
Portugal 9.5 183 19 Saudi Arabia 4.6 56§ 12
Turkey 33.5 514 15 zyrla N 2(7) 6§§ li
i i 55.3 emel .
onited Kingdom 233 6o B United Arab Republic (Egypt) 317 391§ 12
Warsaw Pact 340.2 4,783 14 Africa 270.8 449 2
Bulgaria 8.4 173§ 21 Algeria 12.9 58 4
Czechoslovakia 14.4 265§ 18 Cameroon 5.6 5§ 1
Germany, East i7.1 156§ it 1 African Republic 1.5 1 1
Hungary 10.3 137§ 13 3.5 1 —
Poland 32.3 319§ 10 Congo (Brazzaville) 0.9 2 )
Romania 19.7 223§ 11 Dahomey 2.6 2 1
Soviet Union 238.0 3,470§ 15 Ethiopia 24.2 45 2
Other European 83.8 803 10 Gabon 0.5 1 2
Albania 2.0 51§ 26 Ghana 8.4 15 2
Austria 7.4 50 7 Guinea 3.8 5 1
Finland 4.7 39§ 8 Ivory Coast 4.0 4 1
Ireland 2.9 10 3 Kenya 10.2 3 —_
Spain 32.6 305 9 Liberia 1.1 4 . 4
Sweden 79 78 10 Libya 1.8 8 4
Switzerland 6.1 31 5 Malagasy Republic 7.0 4 1
Yugoslavia 20.2 239§ 12 Malawi 4.3 1 —
Latin America 261.7 1,153 4 Mali 4.8 4 1
Argentina 23.6 144§ 6 Mauritania 1.1 1 1
Bolivia 4.4 18 4 Morocco 14.6 62§ 4
Brazil 80.2 225§ 3 Niger 3.8 1 —
Chile 9.2 63§ 7 Nigeria 53.5 70 1
Colombia 19.8 55§ 3 Rhodesia 4.9 5 1
Costa Rica 1.6 —_ — Senegal 3.8 5 1
Cuba 7.6 394§ 52 Sierra Leone 2.5 2 1
Dominican Republic 4.0 18 5 Somalia 2.7 8 3
Ecuador 5.7 17 3 South Africa 19.2 38 2
El Salvador 3.2 6 2 The Sudan 14.8 24 2
Guatemala 5.0 9 2 Tanzania 12.1 4 —_
Guyana 0.7 1 1 Togo 1.8 1 1
Haiti 5.0 5 1 Tunisia 4.7 238§ 5
Honduras 2.5 5 2 Uganda 8.1 6 1
Jamaica 1.9 2 1 Upper Volta 5.1 2 —
Mexico 47.3 70 1 Zaire 17.0 31 2
Nicaragua 1.9 6§ 3 Zambia 4.1 3 1
Panama 1.4 — — Oceania 14.8 97 7
Paraguay 2.2 13 6 Australia 12.0 84 8
Peru 12.8 50 4 New Zealand 2.8 13 5
* Armed forces refer to military personnel actually on duty, including paramilitary forces where these forces contribute substantially to a country’s
military capabilities. Reserve forces are not included. 1Developed countries, 27 in number, are the countries listed under North America, Oceania,
European NATO except Greece, Portugal, and Turkey, and the Warsaw Pact except Bulgaria. They also include Austria, Ireland, Finland, Sweden,
Switzerland, Japan, and South Africa. {Developing countries, 93 in number, are the countries listed under Latin America, the Far East except Japan,
South Asia and the Middle East, and Africa except the Republic of South Africa. They also include Albania, Bulgaria, Greece, Portugal, Spain, Turkey,
and Yugoslavia. §Includes paramilitary as well as regular forces.
Source: U.S. Arms Control and Disarmament Agency, World Military Expenditures, 1970 (1971).




Soldiers
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scription in its purest form was used to man some of the
armies and fleets of Europe in the 17th and 18th centu-
ries, when condemned criminals were permitted to choose
service in lieu of imprisonment. More often, however,
conscription is part of a program of universal military
service accepted by the public and carried out in coopera-
tion with it.

The system is based on rudimentary training given to all
men of a certain age who are deemed physically and
mentally fit. After their initial term of service, they are
placed in the reserves and recalled periodically for re-
training. If complex equipment is involved, the training
period must be longer, and for that reason naval and air
forces tend to have a high proportion of professional
personnel and to rely less upon conscripts. The use of
conscription assumes a government that is strong enough
to coerce its citizens and a national consciousness that
will accept this coercion. It may also find a basis in the
democratic idea that all citizens ought to participate in
the defense of their country. Conscription has, like the
militia system, the advantage of obviating a standing
professional army with its dangers of political interven-
tion.

In recent years the system of conscription has been un-
dergoing a crisis in many countries. On the one hand,
there is a growing awareness that a complex war ma-
chine needs professional soldiers. At the same time,
resistance to general military service has been increasing,
partly from antimilitarism and partly, from a decline in
national consciousness in some countries. Many military
men would prefer a professionalized army that would
free them of the influx of less dedicated and reliable
personnel. Against this there is the argument that only a
system of conscription can supply the large forces re-
quired for a prolonged war. Another argument in favour
of conscription springs from the idea that in a democratic
country military service ought to be universal.

Mercenaries. The mercenary soldier serves for pay.
There is no question either of loyalty or of alienation.
Armed forces composed of hired soldiers are therefore
quite different social organizations from those discussed
above. While the main problem of a revolutionary army
is to preserve the enthusiasm for the cause and that of a
conscript army is to maintain strict discipline, the main
problem for the mercenary army is to provide the sol-
diers with their pay. When the army cannot be paid, as
often happened in the 16th and 17th centuries, it can no
longer be commanded.

The mercenary system, like the other systems, is of
ancient origin. In Egypt and Mesopotamia, the state it-
self was based primarily on mercenary forces. The great
military successes of Carthage were won by mercenaries,
as were those of the Roman Empire in Europe. Merce-
nary armies reappeared after medieval times. They were
employed in European colonial wars, the best known be-
ing the French Foreign Legion. Three sets of circum-
stances are conducive to the adoption of the mercenary
system. Large empires cannot be built and ‘maintained
with militia armies, and this creates a demand for mer-
cenary armies. Mercenaries, furthermore, are typical of
the absolute state in much the way that militias are char-
acteristic of political democracy. Finally, they often ap-
pear in commercial nations that are wealthy enough to
maintain hired troops, as in the old state of Venice, in the
Dutch republic, and in Great Britain.

The hirelings are usually recruited from densely popu-
lated countries and from countries with a military tra-
dition. The Swiss and later the Germans served in armies
all over Europe. The Roman emperors had their German
guard and the French monarchs their Swiss regiments
(of which system the Vatican’s Swiss Guard is a relic).
Small numbers of mercenaries are still involved in the
conflicts of the developing countries. The present-day
system of voluntary enlistment in such countries as Great
Britain, Canada, and Australia is a variation of the mer-
cenary system, since these countries can, in peacetime,
define their problems of recruitment primarily in terms
of the labour market and the national budget.

The mercenary system seems likely to become more

Armed Forces 17

common in the future, as political considerations lead to
the abandonment of peacetime conscription and short-
term enlistment takes its place. To a considerable degree,
the modern military force reflects the business orienta-
tion of the surrounding society: many military jobs re-
quire the same techniques and skills as civilian jobs, and
it has become necessary to allow military personnel to
work under the conditions prevailing in the rest of soci-
ety. Even trade unions and labour contracts are becom-
ing important to the military employer, particularly in
times when labour markets are tight.

FUNCTION AND ORGANIZATION

The formal purpose of armed forces is to act against
foreign enemies. In reality, however, they have various
other functions.

Domestic functions. In many countries, particularly
developing countries, the army has great social and po-
litical significance. It stands as a symbol of unity and
power. Young nations uncertain of their international
role, and often internally divided, attach much value to
an army as a national institution. This may first require
disposing of the military forces inherited from the previ-
ous colonial regime, since many colonial armies were re-
cruited from minorities the ruler found reliable—such
as the Berber tribes in French Morocco, the Punjabi and
Sikhs in British India, and the partially Christian popula-
tion of Celebes and Amboina in the Dutch East Indies.
The new national armies may resemble their colonial
predecessors insofar as they continue the task of main-
taining order in the country. If they do not succeed in
this, the result may be civil war, as in Indonesia, Nigeria,
and Pakistan.

But the army in the newer countries is also an agency
of modernization, somewhat in contrast to armies in the
Western world, where the military has been for centuries
a symbol of tradition and conservatism. It is one of the
few well-organized and technically equipped modern in-
stitutions. The military career often leads to a successful
civilian career, as in Israel. The army also brings to-
gether members of different ethnic and religious groups,
thus becoming, as in the U.S., an institution of socializa-
tion for a heterogeneous immigrant population. No mili-
tary force can escape this socially integrative function
within a heterogeneous society. The task of integrating
blacks and whites in the U.S. Army has had parallels in
the integration of the French-speaking and English-
speaking groups in the Canadian Army and of the Flem-
ings and Walloons in the Belgian Army. In the new coun-
tries the army may also undertake a variety of social, cul-
tural, and economic tasks. In the 1920s the Turkish Army
of Kemal Atatiirk set an example as a military modern-
ization movement that still serves as a model for many
countries with military regimes. The soldiers may be put
to work building roads and bridges, working on irrigation
and land development, or even teaching the population to
read. Such uses of the military occur under governments
of various political hues; even the Marxist revolutionary
regimes of China and Cuba, in the early 1970s, were us-
ing soldiers for nonmilitary functions in the political as
well as the socio-economic sphere.

Conflict management. The modern military force has
lost almost all of the old conception of warfare as a hero-
ic struggle, as it was seen in ancient Greece, some periods
of the Middle Ages, and in the 18th century. Such atti-
tudes linger on only in elite formations such as special
forces and paratroops, in which individual performance
is still important.

The prevailing conception of the military is an instru-
mental one. The military are seen as instruments of na-
tional policy, to be used to strike and destroy an enemy
with all available means. As wars have become increas-
ingly destructive, expanding to include the whole popula-
tion, the military have been reduced to one element in a
total national effort that involves political, strategic, so-
cial, and economic factors. This conception of total war
has been tempered since the advent of nuclear weapons
by the doctrine of limited warfare—a strategic pluralism
in which various military forces are developed simul-
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taneously for the purpose of providing appropriate re-
sponses in different types of situations. These include the
whole array of traditional, or “conventional,” forces to-
gether with counter-guerrilla forces. The military effort
of a great power is now extremely differentiated, each of
the subdivisions being equipped with its own philosophy,
armament, and organization.

The new doctrines of flexible response and limited war-
fare may be seen as a step toward the international man-
agement of conflicts. The effort to manage conflict has
been made by forces of the United Nations, acting in an
international police capacity, in the Middle East, the
Congo, Cyprus, and elsewhere. The outlook of such
peace forces differs from that of traditional military force
in several ways: the goal is not victory but control of the
conflict; there is no enemy, only parties whose conflict
endangers the international situation; the peace force
must act with as little violence as possible; and, unlike
traditional military forces, it must work very cautiously
and patiently. The task of the United Nations soldier is
thus more akin to policing than to military action.

III. Historical trends
At the most primitive level of society, there is no military
organization and no warfare in the conventional sense.
Skirmishes among tribes take the form of random strikes
and personal duels fought at a distance with weapons
such as javelins, blowpipes, or bows and arrows.
Organized warfare first makes its appearance among
agriculturalists and cattle breeders. Peasant societies are
not inclined to war because of their dependence upon
harvests and because their manpower is needed to till the
land. But a separate warrior caste may develop within a
peasant society, perhaps consisting of invading conquer-
ors who constitute a noble or feudal class. The conquer-
ors are likely to be nomadic people, accustomed to mov-
ing over large geographic areas with their cattle and in-
clined to attack and subdue sedentary people who may be
more prosperous than they. In European history such
conquerors have included the Huns, Magyars, Mongols,
and Arabs. Others, on a smaller scale, are the North
American Indians, the East African Masai, and the
North African Tuaregs. They begin to develop tactical
refinements such as ambush and manoeuvre and the use
of spies and scouts, along with more destructive weapons.

HISTORICAL PARALLELS

The development of military institutions among the great
civilizations of history can be studied on a comparative
basis. One can find common characteristics among the
civilizations of ancient Egypt, Babylonia, Assyria, Persia,
Greece, and Rome, as well as those of old India, old
China, and pre-Columbian Mexico and Peru. In their
earliest period they were governed by aristocracies that
monopolized the military craft. The aristocratic class,
rising above the peasant masses, was the only group that
could afford military paraphernalia such as horses, char-
iots, and weapons. Sometimes there was also a militia,
but it was at best an auxiliary force and militarily in-
ferior.

This was the situation among the Greeks of the Ho-
meric era, in Etruscan Rome, at the time of the Chou
dynasty in China, and in India under the Aryan con-
querors.

The rise of cities increased the manpower available for
military service. In Greece and Rome a middle class that
developed broke the dominance of the nobility. Heavy
cavalry and chariot formations gradually gave way to
foot soldiers and citizen armies, fighting to defend their
cities.

The militia armies of this historical phase were gradu-
ally replaced by mercenary troops that were capable of
more extended campaigns. Rising empires (such as Rome,
Macedonia, the Chin and Han dynasties in China, the
Mauryas in India, and some periods of the Aztec and
Inca empires) relied upon professional soldiers supported
by militia who were increasingly recruited from subject
nations. Eventually the population and the army came
to stand completely apart from each other, the army

often becoming a state within the state. At their peak
these empires became defensive in their outlook, and
great fortifications were built, such as the Roman limes in
central Europe, the wall of Hadrian in northern England,
and the Chinese wall in northern China.

Military reformers throughout history have borrowed
techniques from the parallel phases of other civilizations.
The period of the Renaissance was not only an artistic
and philosophical rediscovery of antiquity; the military
also made certain acquisitions from Roman military sci-
ence. Machiavelli, attempting to revive the ancient citi-
zen armies in the Florentine militia, drew some of his
ideas directly from the old city-states. Prince Maurice of
Orange studied classical military writings and introduced
Roman formations, drills, and training methods. Since
Maurice, like the Romans, employed mercenary soldiers,
the experiment succeeded beyond all expectation.

MEDIEVAL SOLDIERS

The Germanic states that arose in Europe after the fall of
the Roman Empire represented a return to an earlier
form of social organization with small armies and no
military class. The kings of the early Middle Ages at-
tempted to keep their empires intact, following the ex-
ample of the Roman emperors, but they could raise only
a few thousand horsemen at most and had no foot sol-
diers. Consequently they were easy prey for invaders
such as the Magyars and the Norsemen. The European
states were dismembered into a great number of smaller
communities, and the feudal system came into eXistence.
The kings and other rulers rewarded their retainers with
land; the weak, on the other hand, became dependent
upon their feudal lords, to whom they had to swear alle-
giance in exchange for protection.

This political system was primarily a military system.
Landownership became the basis of military power. Only
those who had at their disposal large material means
(land, tenants, toll money) could afford the costly armour
of the knight and the expenses of his vassals. The power
of the kings declined, and local populations preferred to
entrust themseives to the nearest iord raiher ihan to the
distant and powerless king. The knight became the centre
of the military structure. All the lords were autonomous,
and collective action became very hard to organize.
There were no group military exercises. In battle each
leader wanted a position in the forefront, since a position
in the reserves or in the rear guard was considered dis-
honourable. The style of battle often assumed the char-
acter of a tournament. In the rare instances when large
numbers were mobilized, as in the Crusades, there was
little cohesion and cooperation; they were in fact con-
glomerations of small units under autonomous com-
manders. Naturally such armies ‘produced little in the
way of military tactics and techniques. The principal
medieval innovations were in the art of siege. The castles
and fortified towns were built to withstand assault, and
therefore the battles over them were ingeniously fought.

The predominance of the mounted knight in battle en-
sured him a place in the aristocracy, since superiority in
arms guaranteed political superiority. This led in turn to
the glorification of warfare. The knight’s obligation to
avenge insults created a society in which violent battle
was an everyday reality, because, when personal fidelity
and loyalty were unavailing, a man could maintain him-
self only by his own resources.

The feudal mechanism gave way in the late Middle Ages
to central monarchies. The new rulers allied themselves
with the rising middle class of the cities and gradually
brought hired knights into their service, thus squeezing
out the feudal nobility. Royal standing armies came into
being, including both cavalry and infantry (pikemen and
musketeers), constituting a force that the haphazard com-
bat groups of the nobility could not defeat. The military
revolution was completed when the pistol won out over
the lance, since troops with pistols required less training
than knights. The development of artillery, a product of
the commercial towns, hurried the downfall of the old
nobility.

Another factor in the decline of the mounted knights

Knights
and nobles



Basis of
the
modern
army

The
officers
corps

was the development of the infantry. As early as the 14th
century, knights would often descend from their horses
and mingle with the foot soldiers, but they were encum-
bered by their armour. Companies of archers began to
win victories in the 14th and 15th centuries, the most
famous being the Battle of Crécy in 1346, when English
archers and dismounted men-at-arms defeated French
knights. The most important postfeudal mercenary forces
were the German Landsknechte (men of the plains) re-
cruited by the emperor Maximilian I about the end of the
15th century; these were foot soldiers armed with pikes.
The 16th-century infantry lacked discipline and solidar-
ity; they were troublesome both to their commanders and
to the populations they pillaged. They represented a tran-
sitional phase between the heroic feudal era and the new
era of the centrally controlled monarchical army.

THE ARMIES OF THE KINGS

The military revolution. In the period between 1550
and 1650, the basic structure of modern arms was devel-
oped. Important steps had already been taken under the
Protestant commanders Maurice of Orange in the Neth-
erlands, Gustavus II Adolphus in Sweden, and Cromwell
in England, but now the system became common
throughout Europe. )

The most general element was a striving for rationality
and flexibility. The military force was seen as an instru-
ment to be used as efficiently and effectively as possible.
Uniforms, regulations, and standardized equipment made
their appearance. Training was systematized with exer-
cises in the use of arms and the introduction of a com-
mand language. The specialization of forces was further
developed, and the first administrative and clerical ser-
vices appeared, along with staff organs.

Improved discipline of the troops was essential to all
this; the excesses of the mercenary armies of the previous
period had to be overcome. Although low-calibre mer-

‘cenaries were still hired, the leaders maintained a firm

grip on them through drill and training, severe punish-
ment, and a clear-cut system of ranks. The traditional
liberties of the Landsknechte, who had had the privilege
of choosing their own immediate officers, were curtailed.
The post of platoon commander was established; this
officer, appointed from above, was responsible for the
discipline of his men.

The new hierarchically guided and disciplined war ma-
chine reached its peak in the Prussian Army of the 18th
century, created by Frederick II the Great. Its troops
were intensively trained in battlefield manoeuvres. Much
emphasis was placed on morale; esprit de corps was en-
couraged by regimental colours and other distinguishing
symbols. The core of the system, however, was disci-
pline: Frederick said of his soldiers, “They must be made
to fear their officers more than danger” and “The slight-
est relaxation of discipline would lead to barbarization.”

The absolute monarchs of the 17th and 18th centuries
were able to support standing armies and navies. Pri-
vate and municipal armies gave way to royal armies
led by professional officers. These were not national ar-
mies like those of the 19th and 20th centuries, since most
of the populace remained outside them; they were offi-
cered by the aristocracy and manned by foreigners, pau-
pers, prisoners, and deserters. The productive categories
of the population were not required to do military ser-
vice. War was a contest among monarchs, carried on
over the heads of the population.

The role of the aristocracy. The new armies of the
kings opened military careers to the nobility, who had
lost much of their political and economic power with the
decline of feudalism. The transition from knight to offi-
cer was not a simple one, since the new armies also gave
opportunity to adventurous commoners. Anybody who
could ride a horse and handle a pistol was able to join
the cavalry, which underwent a great expansion. But
eventually commoners were excluded from officer rank
except in engineering and the artillery, which were not
attractive to the nobility. The aristocracy was able to
maintain its social status and its life-style, while also be-
ing favoured in other ways because of its relation to the
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monarchy. Thus officers were exempted from taxes since
they were considered to be paying an impdt de sang
(“blood tax”) on the battlefield.

A similar development took place in the navy, where in
the 16th century the officer received his position as “gen-
tleman commander” alongside the traditional post of
master mariner, or “seaman commander.” Such positions
were given to the king’s favourites, who did not have to
work through the ranks and were not required to have
any experience on ships. Access to an officership might
also be gained through wealth. The outright sale of mili-
tary rank became common, particularly in England and
France; sometimes only the highest positions were secure
from this moneyed incompetence. Sometimes the
“boughten” rank was not even filled because the benefi-
ciary was still a child.

The system inevitably led to great overstaffing. The
French Army in 1787 had a total of 36,000 officers, of

whom only 13,000 were in active service. Where the -

Prussian Army had 80 generals, the French Army, of
equal size, had 1,171. This military elite was not much
more than a collection of profiteers and favourites, with
only a few capable officers; but it had the traits of an
officers’ caste, with a strong tendency toward isolation
and a cultivation of feudal values and chivalrous ideas of
honour.

The aristocracy was a European elite that cultivated
relationships across national borders. This was one rea-
son why the wars of the 18th century often resembled
games conducted according to strict rules. The spirit of
the time would not tolerate great hazards, and in any
event there was little to be hazarded because the unwill-
ing troops were not the material of which fighting armies
are made. Military science was practically static, and the
new military academies were little more than finishing
schools for aristocratic young men.

Within these general tendencies there were important
national differences. France pioneered in the develop-
ment of a standing army. Under Louis XIV, in the sec-
ond half of the 17th century, the army became the most
powerful in Europe; at one time it numbered 400,000
men in a population of 23,000,000. The French war fleet
was also a creation of the monarchy, developed in com-
petition with the English Navy; France lacked the large
merchant marine of England and the Netherlands that
provided trained personnel for their navies.

England, living in bitter memory of Cromwell’s mili-
tarism, kept its army small. The army and navy elite
were less isolated from the populace than that of France;
many officers served in Parliament and regarded them-
selves as members of the political establishment rather
than as exclusively military. The Parliament, moreover,
retained close control over the armed forces.

The purchase of military commissions was practiced in
England on a large scale and regarded as one of the guar-
antees against military usurpation. The practice contin-
ued throughout much of the 19th century, even surviving
the catastrophe of the Crimean War; not until 1871, after
the Prussian victory over France, was the purchase sys-
tem abolished in England.

Prussia’s military organization, which reached its height
in the 18th century, reflected the social, economic, and
political backwardness of the country. It was feudalism
controlled by an absolute monarch. The nobility, as vas-
sals of the king, held the highest positions. In 1791 the
895 highest officers were from 518 noble families. In
1806 there were only about 700 commoners among the
7,000 to 8,000 Prussian officers, although there were
more than 1,000 non-Prussians, particularly French aris-
tocrats.

The rdnks of the Prussian Army included not only pau-
pers, criminals, and foreign mercenaries but also con-
scripts—the latter being tenants who followed their lords
to war. Feudal Prussia was the first state to move toward
a national army.

THE NATIONAL ARMY AND THE PROFESSIONAL SOLDIER

The 19th century saw the gradual development of na-
tional armies led by professional officers. The fullest ex-
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pression of the “nation in arms” was in the Franco-Ger-
man War of 1870-71. The age of mercenary armies
came definitely to an end.

The breakdown of the old system. Many writers and
military reformers had long held that the ideal army
should be a national militia. The practical superiority of
the militia had been shown in the American War of In-
dependence (1775-83) and in the successes of the French
revolutionary armies of the 1790s. In both cases, without
appreciable changes in military tactics, regular forces
were defeated by irregular armies of mobilized citizens.
The American victories made a great impression through-
out Europe. The colonial sharpshooters and the grim
ferocity of Washington’s forces were a departure from
the gentlemanly tradition. From a military point of view,
however, the French innovation had much greater conse-
quences. The national levée en masse in 1793 raised large,
untrained armies that, notwithstanding serious losses,
were able to defeat the mercenaries.

Although 70 percent of the French officers were from
the nobility, there was a strong new element of revolu-
tionary egalitarianism and nationalism. In the early
stages of the Revolution, the officers were often chosen
from the ranks by the men themselves. Foreign contin-
gents were abolished, and the French citizen took on the
role of defender of his fatherland. The Constitution of
1793 declared: “Tous les Frangais sont soldats” (“Every
Frenchman is a soldier”). This national army did not long
maintain its pure form. Napoleon made use of the new
enthusiasm, but he conducted his wars predominantly
with professional soldiers supplemented by conscripts.
The citizen army thenceforward became partially a con-
script army and partially a professional army.

Prussian military reforms carried out after the German
defeats in the Napoleonic Wars broke only partially with
the past. In 1808 officership was opened to all, but the
aristocracy retained its dominance. The establishment of
a national army was resisted. Prussia’s main innovation
in 1807-13 was the development of the professional offi-
Cers corps.

The Prussian model. The Prussian reformers empha-
sized the systematic training of officers along scientific
lines. Their efforts were crowned by the establishment of
the Kriegs Akademie in Berlin in 1810. German military
thinkers, among whom Carl von Clausewitz was the most
famous and influential, led the world in developing the
science of war. By 1860, it was estimated, half of Eu-
rope’s military literature had been published in Germany.

A second important Prussian reform was the creation of
the general staff, which after 1860 was the core of the
professional elite. Preparation for military operations be-
came systematic and minute business, making possible
very rapid and efficient action at the start of a war.

Prussia also led in technical innovations such as breech
loading for cannon and rifles and the development of the
repeating rifle and machine gun. Another insight of the
Prussians lay in their stress on transportation and com-
munication. They used railways and postal and telegraph
facilities in ways that greatly increased troop mobility, as
well as strengthening the central direction of operations.

The Franco-German War of 1870-71 demonstrated
Prussian military superiority, and the other German
states proceeded to imitate the Prussian model. Other
countries also began to copy it, notably defeated France,
which built up a mass army with the help of conscrip-
tion, extended the term of military service, and invested
more heavily in military preparations. After 1870, when
all of the European imperial powers and Japan intro-
duced general conscription, the concept of the “nation in
arms” finally took concrete shape.

An armaments race developed between 1870 and 1914,
principally between the German and French armies and
the German and British navies. Although it greatly in-
creased the destructive power of the forces through the

“improvement of the artillery and the expansion of tech-

nical personnel such as the engineers and signal troops,
it was not a military revolution. Armies grew in size, but
no qualitative change occurred. Air power and armoured
weapons had not yet become important.

IV. Armed forces and society

Relations between the military and the rest of society
have never been easy. With their monopoly of the means
of violence, the military inevitably acquire some degree
of political power, even when a country’s constitution
and laws stipulate that the civilian authorities are to be
dominant. Military intervention in politics is not as sur-
prising as the fact that in many countries such interven-
tion does not occur.

The following discussion deals first with civil-military
relations in countries where military intervention in poli-
tics is exceptional; second, with the infiltration of politi-
cal conceptions into the military; and, finally, with the
militarizing of the political and social order in some
countries.

CIVIL—MILITARY RELATIONS

The term civil-military relations is of course much too
simple to describe the complex network of interests that
usually exists between the various branches of the mili-
tary and the various sectors of civil society. For example,
the relation between the professional officers corps and
society is of a character completely different from that
between enlisted men and society.

Only since the 19th century has it been possible to
speak of civil-military relations in a clear-cut sense, for
not until then did the military become a specialized in-
stitution with a professionalized leadership apart from
the rest of society. In the 17th and 18th centuries, the
lines of political authority converged upon the person of
the monarch, and the military elite was an indissoluble
part of the aristocracy or the social elite. The rank and
file of the armed forces, on the other hand, were drawn
from classes that were not yet part of political society.
Consequently a difference between military and social
interests was scarcely discernible except as between the
aristocracy and the rising bourgeoisie.

In the 19th century the military elite began to dissociate
itself from the political-social elite, while the develop-
meni of comscription brought morc civilians intc th
military apparatus. The technical development of the
military led to internal differentiation, so that special
military interests and groups arose parallel to similar
groups in civil society.

The complex of civil-military relations thus created is
often written about as if there were a contrast between
military bellicosity and civil peaceableness. As a general-
ization this is false. Bellicosity may, in fact, be more
characteristic of certain political and social movements,
of certain intellectual traditions and nationalistic politi-
cal parties, than of the professional soldier. It is none-
theless true that the military has obvious interests to
pursue and that it often attempts to influence important
elements in society or at least to maintain close relations
with them. Particularly important to the military are the
government, industry, and public opinion.

The government is the most important because it makes
decisions about international relations and the size of the
military budget. In developed countries the relationship
of the military with the government is less a matter of
exercising power than of bringing to bear the pressure
of special military interests. The military is in this respect
on a level with representatives of other special interest
groups such as industry, education, and public health
care. It differs from them in its relation to parliament
since it cannot participate in elections as directly as other
interests can; soldiers are often disliked by members of
parliament and seek to defend themselves by closing their
ranks and keeping parliamentary inquisitors as ignorant
as possible of the internal problems of the military.

Another problem arises from rivalry and competition
between the services, each of which may seek to enlarge
its budget at the expense of the others, as occurs in the
United States, where the army, navy, and air force have
sometimes aired their rivalries in public. The rapid tech-
nical development of arms leads to new sources of fric-
tion such as the need to choose between the strategic air
force and naval aircraft carriers or the question of giving
the army and navy aircraft and missiles. Such interser-
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vice rivalry can in theory be solved by a complete inte-
gration of the armed forces, which would also permit
economies in auxiliary services such as training, research,
developments, and medical services. Canada has carried
out a far-reaching unification program, but such thor-
oughgoing centralization is not possible for large coun-
tries. :

Special relationships between the military and industries
that depend on military contracts, known in President
Eisenhower’s phrase as the “military—industrial com-
plex,” have aroused much controversy, but it is difficult
to tell how significant the relationships are. To begin
with, there is obviously a connection between military
spending and general economic prosperity: if some coun-
tries were to disarm rapidly and extensively, they would
face serious problems of unemployment. It is-also true
that some business firms in the electronics and aircraft in-
dustries receive very large military contracts. Many offi-
cers retire from service to take jobs with companies hav-
ing military contracts; in the U.S. in 1968, accordingto a
study by the Joint Economic Committee’s Subcommittee
on Economy in Government, the 95 largest prime mili-
tary contractors together had 2,072 former high military
officers on their payrolls.

The cultivation of public opinion has become of great
importance, especially in countries where the mass media
are highly developed and the protective isolation former-
ly surrounding the military has been lost. Much of the
“image building” is carried on by specialized organs of
the various services, as well as by information offices in
the defense ministries. Civilian organizations devoted to
the armed forces are important channels in the public
relations effort. Of even more importance is the relation
between military men and political leaders, particularly
in matters of the budget.

A successful war usually results in greatly increased in-
fluence and status for the military. This was notably the
case in the United States after World War II. Unpopu-
lar wars, by the same token, can be disadvantageous to
the military, as shown in the cases of the French in Indo-
china and Algeria, The Netherlands in Indonesia, and
the U.S. in Vietnam.

Politicization of the military. The traditional doctrine
of civil-military relations presupposes a certain balance
between political and military interests. It assigns to the
military the role of a specialized apparatus for violence,
while exempting it from political responsibility for its
actions. This is the expression of a pluralistic society, in
which every institution has a great deal of autonomy in
respect to politics. Totalitarian regimes take a different
view: soldiers are regarded not as professional specialists
at the disposal of the state but as part of the political
order. In an effort to meld the military with the political
superstructure, totalitarian regimes manipulate a whole
sequence of control mechanisms.

One technique is indoctrination. High officers are al-
ways members of the political party, and military train-
ing includes courses in politics. Politicization is also ad-
vanced througil the selection of military personnel. By
drawing upon the politically active members of youth
organizations and by continuously postulating loyalty to
the political regime as a criterion of selection and ad-
vancement, an officers corps is created that thinks in
terms of unity with the party. This is strengthened by
having a party organization within the military force at
all levels, as in Communist countries where political
functionaries hold positions of authority in the military
hierarchy. Another way of controlling the military is to
establish special units under the direct authority of the
party and detached from the military command. Exam-
ples of these were the troops of the Soviet security police
(NkvD) under Stalin and the German Schutzstaffel (SS)
under Hitler. .

But democratic countries also attempt to politicize and
indoctrinate their troops, particularly when they are in
conflict with other political systems. The United States
became especially concerned with political morale dur-
ing the Korean War of the early 1950s, when American
prisoners appeared to be unable to withstand the ideo-
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logical pressure of the Chinese Communists. The indoc-
trination effort was diverted from its traditional concern
with military victory to that of a struggle in the name of
Western democracy against a detestable political system.
The wave of indoctrination also reached the European
allies of the United States. In West Germany an effort
was made to combat the National Socialist past by stress-
ing the meaning of political democracy. Since it is diffi-
cult to convey the positive aspect of democratic values
without conjuring up an enemy, the political indoctri-
nation of the Bundeswehr led to a form of anti-Commu-
nist schooling that had not been originally intended. The
question remains whether the modern soldier can be ex-
pected to fight effectively without being imbued with
political purpose.

The militarization of politics. Sometimes the soldier
intrudes himself into the political sphere, and the result
is the militarization of the political order. Militaristic
tendencies take several forms. They may be confined to
the social elite, as in some empires and monarchies, or
they may extend to the population, so that the soldier
will have unusual social prestige and the military virtues
be regarded as superior, as in Prussia during the 19th
century and in National Socialist Germany during the
1930s.

Militarism of a different character exists when the
armed forces look after their own interests at the expense
of the general welfare, by aggrandizing themselves eco-
nomically or socially. The military then becomes a para-
site on the political body of the state. This -has happened
in Latin America and in various new nations with mili-
tary regimes, where the internal politics of the country
come to be controlled by military men.

But militarism should be distinguished from militancy.
Most democratic countries are averse to militarism and
are extremely sensitive to any expansion of the soldier’s
political and social influence. Many young democratic
countries, however, are very militant—as were the
United States and revolutionary France. Switzerland is a
classic example of the militant spirit and Israel another.
Political thinkers since Edmund Burke and Alexis de
Tocqueville have pointed out that democratizing the
military apparatus may increase the aggressiveness of a
country and thus be a cause of wars.

MILITARY INTERVENTION IN POLITICS

The military coup d’etat is a normal occurrence in some
countries. Attempts by the military to take over the state
may occur as often as ten times in one year. This is not
a new phenomenon. It happened in Latin American
countries throughout the 19th century, particularly in
Mexico, Peru, and Chile; Spain between 1832 and 1876
was plagued by military coups, and so were the Balkans
for many decades. If military intervention in politics re-
ceives more notice in the present day, it is partly because
such intervention occurs frequently in the numerous new
countries around the world. In many cases it produces
relatively stable regimes, so that the political role of
military men cannot be considered an exceptional or
transitory phenomenon.

Conditions of military intervention. Most of the suc-
cessful military regimes are in countries that belonged to
former colonial empires. The Latin American countries
are the successors of the Spanish—Portuguese empire that
broke up around 1820, while those in the Middle East are
the successors of the Ottoman Empire. The new nations
in Africa and Southeast Asia emerged from the empires
of Great Britain, France, Belgium, and The Netherlands.

Countries seem most likely to resist military interven-
tion if they have either a strong democratic tradition or
a Communist political system. In the latter case the mili-
tary is kept subordinate to the political power by a strong
Communist political party; the effectiveness of the party
can be seen by comparing North and South Korea and
North and South Vietnam.

One factor leading to military intervention in politics is
evidently an inability of the civilian elements to assert
their legitimacy. When the tradition reserving the exer-
cise of governmental power to political rather than mili-
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tary institutions is lacking, the political arena is opened
to the military on an equal footing. Another factor is the
general ineffectiveness of government in the new nations.
The high hopes of the struggle for independence are
often followed by disappointment and internal unrest.
The military represents a relatively efficient and uncor-
rupted instrument of power where other social and poli-
tical institutions, such as political parties and labour un-
ions, are weak and cannot act effectively.

In countries where the struggle for independence has
been settled by arms, the military is strong and often has
a popular following, as in Algeria and Indonesia. If the
young nation has been humiliated by foreign pressure or
by military defeat, the army may step forward to defend
the honour of the nation, as in Turkey and Egypt. If the
country’s unity is threatened by internal tensions, the
army as a national institution can undertake to save it,
as in Nigeria, Indonesia, and Pakistan.

Military regimes. The rise of military regimes comes
about as a reaction to a worsening political situation, as
can be seen in the new African countries. Initially, after
the proclamation of independence, the armies are politi-
cally neutral. They enter politics at a later period, usually
in protest against the presence of European officers and
the government’s policy in military matters. At this stage
the army’s opposition begins to take on a more purpose-
ful character, and it enters the struggle for political pow-
er. Once it has achieved power it is slow to relinquish it.
Practically every military regime that succeeds to a
civilian government promises in the beginning to depart
as soon as order is established and general elections have
been held. But elections are time after time postponed or
manipulated, as in Indonesia, or declared to be invalid,
as in Pakistan, Argentina, and Brazil. A situation is cre-
ated in which the government can be changed only by a
new military coup, and finally this method of govern-
mental change becomes the customary one; military rule
is then permanent.

The term military regime applies to governments that
be superficially quite different from one another—
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some are headed by monarchs; in others a single political
party has power; while still others preside over a multi-
party system—but the ultimate power is in the hands of
the military, which may or may not have official posts in
the government. The degree of military intervention in
social and economic life may range from almost none to
the occupation of all the key economic, social, and cul-
tural positions, including positions in the universities and
public utilities.

Military regimes are little inclined to ideology. They
prefer to approach their problems technically and prag-
matically; they regard the internal development of their
countries as a process of economic and social moderniza-
tion, not as the achievement of a political utopia. In their
external relations they are moved more by nationalist
sentiments than by feelings of solidarity with internation-
al political movements or coalitions.

THE FUTURE OF THE ARMED FORCES

Modern warfare has become increasingly restricted to
great powers and to coalitions of highly developed na-
tions. War is now impossible among many of the coun-
tries that were once traditional enemies, such as Germany
and France. Large blocs of states such as NATO and the
Warsaw Pact countries have suppressed their old national
differences to the extent that a violent settlement of mu-
tual disputes among them has now become extremely un-
likely. And the development of nuclear weapons has
reached the point at which they can no longer be used
militarily but only politically. The public attitude to war
has also changed, particularly in the Western democra-
cies, where the use of violence in service of national in-
terests is regarded as less and less tolerable. By the 1970s,
many believed the aversion to war had become so great
among the younger generation as to destroy the psycho-
logical climate in which war tensions develop.

If these trends were all that counted, one could project
the future of the armed forces as a technologically elab-
orate, extremely costly means through which great com-

binations of states will make their mutual spheres of in-
terest unassailable. The military will become more and
more a body of professional specialists and managers
carrying out their task in close cooperation with the poli-
tical leaders.

But these great coalitions of rich countries represent
only half of the world. The other half, that of the new
nations and developing countries, is quite different in
political, social, and therefore in military terms. The tens
of new nations that have originated from the process of
decolonization seem to most observers fated to travel the
same long road of nationalism that Europe has now left
behind. Bloody civil wars such as those in Indonesia,
Zaire, Nigeria, and Pakistan can easily lead to interna-
tional conflicts. Revolutionary wars as in Vietnam can
lead to intervention by the great powers. Ethnic and cul-
tural differences such as those in the Indian subcontient,
in The Sudan, in the Middle East, and in Indonesia may
also produce violent confrontations.

One consequence is that the traditional type of military
force (light infantry supported by limited motorized
units) is still in many parts of the world a decisive weapon
of power, though it weighs heavily on the resources of
poor countries. Another consequence is that the big pow-
ers who may become involved in these conflicts will seek
to maintain conventional forces that can intervene, as
did Great Britain in Malaysia and East Africa, the United
States in Korea, Vietnam, and Latin America, the Soviet
Union in the Arab world, and France in Chad. The Unit-
ed Nations may not furnish a substitute for this interven-
tion by the great powers, and the peripheral areas be-
tween the blocs may remain the scene of various disputes
in which weapons will be used. As the world becomes
more unified, these peripheral areas may seem to multi-
ply.
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Armenian Language

The Armenian language, which forms a separate branch
of the western group of Indo-European languages, is the
mother tongue of the Turkish Armenians and of the Ar-
menians in the Armenian Soviet Socialist Republic, where
it is spoken by 2,000,000 people. In other parts of the
Soviet Union, especially in the neighbouring republics of
Georgia and Azerbaijan, it is used by some 1,700,000.
Armenian emigrants and refugees have taken their lan-
guage with them all over Asia Minor and the Middle
East and from there to many European countries, espe-
cially Romania, Poland, and France, and to America,
particularly the United States. In all, Armenian is prob-
ably spoken by about 5,500,000 people.

History of the language. Armenian was introduced in-
to the mountainous Transcaucasian region (called Great-
er Armenia by the Greek historians) by invaders coming
from the northern Balkans, probably in the latter part
of the 2nd millennium Bc. These invaders occupied the
region on the shores of Lake Van that had previously
been the site of the ancient Urartean kingdom. By the
7th century BC the Armenian language seems to have re-
placed the tongues of the native population. It is tempt-
ing to connect the invasion with the downfall of the Hit-
tite empire in Anatolia.

After the introduction of Christianity in the beginning
of the 4th century Ap, the language was reduced to writ-
ing; the alphabet, of 38 letters, was invented, according
to tradition, by the bishop Mashtots (Mesrob) in about
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The Armenian Alphabet
letter equivalent letter equivalent
capital lowercase capital lowercase
/3 ™ a U 4 m
R " b [ 4 y
% P g 17 % n
P z d F 2 sh
/] ra e n ” o
2 . z ] s ch'*
I3 ¢ é 9 oy p
L e é 2 ? i
o V4 te* " n rh
& & zh U s
b V3 i g v
L ’ 1 s t
b b kh r r r
g 3 ts 3 r ts'*
g 4 k R S w
4 $ h ¢ o+ p‘*
2 & dz £ e k*
2 7 gh 0 ° [
3 & ch > ? f
*The spiritus asper, ‘, indicates aspiration.

AD 400. Admirably suited to the phonology of Armenian,
it is still used in various forms by Armenians all over the
world. The oldest writings in the language date from the
5th century; they are preserved in manuscript form from
the 9th century. Grabar, the written language of the Sth
century, the golden age of Armenian culture, is tradi-
tionally said to be based on the dialect of Tarawn on
Lake Van. To what extent the spoken language was split
into dialects at that time is not known. The language of
the literature from the 5th to the 8th century is remark-
ably homogeneous, but by the 9th century the influence
of the spoken dialects was noticeable, especially in legal
and historical texts. Among the Middle Armenian vari-
eties of Grabar, the best known is the 12th- and 13th-
century chancellery (court) language of the Armenian
kingdom in Cilicia. More or less corrupted versions of
Grabar continued as the literary language until the mid-
dle of the 19th century. )

Modern East Armenian and West Armenian. In the
1800s, the writers Khachatur Abovean (1805-48) and
Mikael Nalbandean (1829-66) and other Armenian na-
tionalists made efforts to reach the populace with nation-
alist propaganda. As a result, a national revival occurred
from which a new literary language emerged that was
much closer to the spoken language. This is known in two
varieties. East Armenian, now the official language of the
Armenian Soviet Socialist Republic, is based on the dia-
lect of the Ararat valley and the city of Yerevan; West
Armenian has its foundation in the dialect of Istanbul.
East Armenian is also spoken in other parts of the Soviet
Union, whereas the western variety dominates in the Ar-
menian colonies in the Middle East, Asia Minor, Europe,
and America. The differences between these two written
forms of Modern Armenian are slight, constituting no
barrier to mutual intelligibility.

In addition to the two literary languages, there are a
great number of dialects, some of which are so different
that the speakers cannot understand each other. It is esti-
mated that before World War I some 50 distinct dialects
were spoken. Today, the spoken dialects are losing
ground in the Soviet Union, under the pressure of the
standard written language. Accurate statistics on the ex-
tent to which Armenian dialects are used in Turkey and
in other parts of the Middle East are not available.

When the scientific study of Armenian started in the
19th century, the language was considered an Iranian
dialect, a mistake easily explained by the vast number of
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Iranian loanwords in the vocabulary. Subsequent studies,
however, have convincingly shown Armenian to be an
independent member of the Indo-European language
family. According to the Greek historian Herodotus, Ar-
menian was a variety of Phrygian, a tongue presumed to
be Indo-European. What little is known of the latter is
insufficient to support or confirm such a claim.

Phonological characteristics. Phonetic developments
in Armenian have radically changed the sound system of
the old Indo-European parent language. In particular, the
pattern of the plosive consonants—the stops—has been
completely reshuffled. In the more conservative central
Armenian dialects three series of stops are distinguished
(voiced b, d, g, which in some dialects are aspirated; un-
voiced p, ¢, k; and unvoiced aspirated ph, th, kh). In the
dialects of the periphery, the three series have been re-
duced to two (aspirated ph, th, kh and unaspirated p, ¢, k,
or, as in Istanbul, b, d, g). These differences are concealed
in the traditional orthography. Sibilants (fricatives) of
various types and affricates have emerged through palatal-
ization of the old palatal and labiovelar stops. Thus, Old
Armenian dz (z) and ts may go back to the Indo-Euro-
pean palatal stops gk and g, and dZ (¢) to the Indo-Euro-
pean labiovelar g*“h before e and i; Old Armenian #s°, 5,
and ¥ may derive from the Indo-European consonant
clusters sk, ky, and gy. All Armenian dialects distinguish
two types of r, one strongly trilled, one weakly trilled.
Old Armenian also differentiated between two types of [,
a neutral one and a velarized variety, which is made by
moving the back of the tongue nearer to the soft palate at
the back of the mouth. The latter type has developed into
a voiced velar fricative in the modern dialects.

Grammatical characteristics. All of the spoken dia-
lects and the two literary languages have maintained a
fairly complicated system of noun declension, distin-
guishing six or seven cases. The plural stem, derived
from the singular stem by the addition of the suffix
-(n)er, is declined as a singular, according to the Turkish
pattern. Characteristic of the changes in the Old Arme-
nian verbal system is the general replacement of simple
present tense forms by periphrastic expressions. These
are groups of words, including auxiliaries, that take the
place of a single word that is capable of being inflected
to show tense or some other feature. The various types of
periphrastic forms serve as the basis for the classification
of the dialects. In Old and Modern Armenian, the main
tense distinction is that between present, aorist (denoting
occurrence without reference to completeness, duration,
etc.), and periphrastic perfect tenses. The old subjunctive,
still extant in classical Armenian, has been lost in the
modern language. To express future time, Old Armenian
used the subjunctive forms; Modern Armenian employs
periphrastic expressions, as is done in the English future
forms I shall go and he will work. Also characteristic of
Modern Armenian is the importance of the passive forms
of the verb, which are strictly parallel to the active forms,
and the emergence of a special negative conjugation with
differing forms for verbs in instances like “I read” and “I
don’t read.” Whereas Old Armenian was rather close to
ancient Greek in many respects, Modern Armenian is
typologically much closer to Turkish. Among the fea-
tures that illustrate this similarity are the agglutinative
system of declension (i.e., the compounding of several
linguistic elements of independent meaning into a single
word), the use of suffixes to indicate possession, the em-
ploying of passive and causative forms for all verbs, and
the use of postpositions (grammatical elements placed
after the word) instead of prepositions (as used in Old
Armenian). The vocabulary of the written languages is
purely Armenian, being based almost exclusively on that
of Grabar, with very few loanwords from the neighbour-
ing languages. (The Iranian loanwords mentioned above
were incorporated into Armenian before the creation of
the written language.)
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Armenian Soviet Socialist Republic

Occupying a landlocked area just south of the great
mountain range of the Caucasus, and fronting on the
northwestern extremity of Asia, the Armenian Soviet
Socialist Republic, or Armenia, is the smallest of the 15
republics that make up the Soviet Union. Its area—
11,500 square miles (29,800 square kilometres)—is no
more than 0.13 percent of the national territory. To the
north and east, Armenia is bounded by the Georgian
and Azerbaijan Soviet Socialist republics, while its
neighbours to the west and southeast are, respectively,
Turkey and Iran. Armenia lies in the southern portion of
the Transcaucasian region. By the mid-1970s it was the
home of some 2,790,000 people.

Modern Armenia is part of (but not identical with) an-
cient Armenia, one of the world’s oldest centres of civili-
zation, whose peoples have long inhabited the highlands
of the area. With the loss of autonomy in the 14th centu-
ry AD, Armenia was subjected to constant foreign incur-
sions, which, together with the centuries-old rule of Otto-
man and Persian conquerors, imperilled the very exis-
tence of the Armenian people. The portion of Armenia
lying within the former Russian Empire achieved its cur-
rent political status on November 29, 1920. Its capital is
Yerevan. (See further URARTU AND ARMENIA, HISTORY OF;
ARMENIAN LANGUAGE; CAUCASUS MOUNTAINS.)

THE LAND

Relief features. Armenia is a mountainous country,
characterized by a variety of scenery. Its average altitude
is 5,900 feet (1,800 metres) above sea level. There are no
lowlands: half the territory lies at altitudes of 3,300 to
6,600 feet (2,000 metres); a mere 10 percent lies below
the 3,300-foot mark.

The northwestern part of the Armenian highland—con-
taining Mt. Aragats, the highest peak (13,418 feet, or
4,090 metres) in the republic—is a combination of lofty
mountain ranges, deep river valleys, and lava plateaus
dotted with extinct volcanoes. To the north and east, the
Somkhet, Bazum, Pambak, Areguni, Sevan, Vardenis,
and Zangezur ranges of the Little Caucasus lie across the
northern sector of Armenia. Elevated volcanic plateaus
(Lory, Shirak, and others), cut by deep river valleys, lie
amid these ranges.

In the eastern part of the republic, the Sevan Depres-
sion, containing Lake Sevan (525 square miles, or 1,360
square kilometres) and hemmed in by ranges soaring to a
height of 11,800 feet, lies at an altitude of about 6,200
feet (1,900 metres). In the southwest, a large depression—
the Ararat Plain—Tlies at the foot of Mt. Aragats and the
Gegam Range; the Araks River cuts this important plain
into halves, the northern half lying in the Armenian
S.S.R. and the southern in Turkey and Iran.

Climate. Armenia’s climate, because of its position in
the deep interior of the northern part of the subtropical
zone, enclosed by lofty ranges, is dry and continental.
Regional climatic variation is nevertheless considerable.
Intense sunshine occurs on many days of the year. Sum-
mer, except in high-altitude areas, is long and hot, the
average June and August temperature in the plain being
77° F (25° C); sometimes it rises to 108° F (42° C). Win-
ter is generally not cold; the average January temper-
ature in the plain and foothills is about 23° F (—5° C),
whereas in the mountains it drops to 10° F (—12° C).
Invasions of Arctic air sometimes cause the temperature
to drop to —22° F (—30° C): the record low is —51° F
(—46° C). Winter is particularly inclement on the ele-
vated, windswept plateaus. Autumn, long, mild, and sun-
ny, is the pleasantest season.
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The ranges of the Little Caucasus prevent humid air
masses from reaching the inner regions of the republic.
On the mountain slopes, yearly rainfall approaches 315
inches (8,000 millimetres), while the sheltered inland hol-
lows and plains receive only 80 to 160 inches (2,000 to
4,000 millimetres) of rainfall a year.

The climate changes with elevation, ranging from the
dry subtropical and dry continental types found in the
plain and in the foothills up to a height of 3,000 to 4,300
feet, to the cold type above the 6,600-foot mark. The
plains and foothills are sufficiently well warmed to permit
cultivation of such cold-sensitive fruits as figs, pomegran-
ates, peaches, and grapes. Higher up, tobacco, cereals,

and some fruits are raised; and grain crops, potatoes, and

fodder grasses are found up to 6,600 to 8,200 feet.

Hydrology. Of the total precipitation, some two-thirds
is evaporated, and one-third filters into the rocks, notably
the volcanic rocks, which are porous and fissured. The
many rivers in Armenia are short’and turbulent with
numerous rapids and waterfalls. The water level is high-
est when the snow melts in the spring and during the
autumn rains. As a result of considerable difference in
altitude along their length, some rivers have great hydro-
power potential; the total for the republic is nearly 22,-
000,000,000 kilowatt-hours a year.

Most of the rivers fall into the drainage area of the
Araks (itself a tributary of the Kura River of the Caspian
Basin), which, for 300 miles, forms a natural boundary
between the Soviet Union and Turkey and Iran.

The Araks’ main left-bank tributaries, the Akhuryan
(130 miles), the Razdan (Hrazdan; 90 miles), the Arpa
(80 miles), and the Bargushat (110 miles), serve to irri-
gate most of Armenia. The tributaries of the Kura—the
Debet (57 miles), the Agstev (80 miles), and others—pass
through Armenia’s northeastern regions. Lake Sevan,
holding over nine cubic miles (39 cubic kilometres) of
water, is fed by dozens of rivers, but only the Razdan

- Jeaves its confines.

Armenia is rich in springs and wells, some of which
possess medicinal properties.

Biogeography. The broken relief of Armenia, together
with the fact that its highland lies at the junction of vari-
ous biogeographical regions, has produced a great variety
of landscapes; though a small country, it boasts more
soil types (over 15) and plant species (over 3,000) than
the vast East European Plain. There are five altitudinal
vegetation zones: semidesert, steppe, forest, alpine mead-
ows, and high-altitude tundra.

The semidesert landscape, ascending to a- height of
4,300—4,600 feet, consists of a slightly rolling plain cov-
ered with scanty vegetation, mostly sagebrush. The
vegetation includes drought-resisting plants such as juni-
per, sloe, dog rose, and honeysuckle. The boar, wildcat,
jackal, adder, gurza (a venomous snake), scorpion, and,
more rarely, the leopard inhabit this region.

Steppes predominate in the republic. They start at al-
titudes of 4,300—4,600 feet, and in the northeast ascend
to altitudes of 6,200-6,600 feet. In the central region
they reach 6,600-7,200 feet and in the south are found as
high as 7,900-8,200 feet. In the lower altitudes the steppes
are covered with drought-resistant grasses, while the
mountain slopes are overgrown with thorny bushes and
juniper.

The forest zone lies in the southeast of Armenia, at al-
titudes of 6,200-6,600 feet, where the humidity is con-
siderable, and also in the northeast, at altitudes of 7,200—
7,900 feet. Occupying nearly 10 percent of the republic’s
entire territory, the northeastern forests are predominant-
ly beech. Oak forests predominate in the southeastern
regions, where the climate is drier, and in the lower part
of the forest zone hackberry, pistachio, honeysuckle, and
dogwood grow. The animal kingdom is represented by the
Syrian bear, wildcat, lynx, and squirrel. ‘Birds—wood-
cock, robin, warbler, titmouse, and woodpecker—are
particularly numerous.

The alpine zone lies above 6,600 feet, with stunted grass
providing good summer pastures. The fauna is rich; the
abundant birds include the mountain turkey, horned
lark, and bearded vulture, while the mountains also har-
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bour the bezoar goat and the mountain ram, or mouflon.

Finally, the alpine tundra, with its scant cushion plants,
covers only limited mountain areas and solitary peaks.

Regions. One of the more important of the distinctive
regions of Armenia is that including the Ararat Plain and
the surrounding foothills and mountains. This is a pros-
perous and densely populated area, the centre of Ar-
menia’s economy and culture, and traditionally the seat
of its governmental institutions.

The other regions are the Shirak Steppe, the elevated
northwestern plateaus, the republic’s granary; Gugark,
high plateaus, ranges, and deep valleys of the northeast,
covered with forests, farmlands, and alpine pastures; the
Sevan Basin, the hollow containing Lake Sevan, on whose
banks are farmlands, villages, and towns; and Syunik, the
two parts of which—the northern (Vayk) and the south-
ern (Zangezur)—Ilie in the southeast. This last region is a
maze of gorges and river valleys cutting through high
ranges. It is an area rich in ores, with fields and orchards
scattered here and there in the valleys and on the moun-
tain sides.

THE PEOPLE

Origins. - Armenians constitute nearly 90 percent of the
republic’s population. They were consolidated as a nation
in the second half of the 1st millennium BcC.

The Russian campaigns against the Persians and the
Turks in the 18th-and 19th centuries resulted in large emi-
grations of Armenians under Muslim rule to the Trans-
caucasian provinces of the Russian Empire and to Russia
itself (Erivan, Tiflis, Karabakh, Shamakhi, Astrakhan,
Bessarabia). At the time of the massacres in Turkish
Armenia in 1915, some Armenians found asylum in Rus-
sia.

The Armenians were converted to.Christianity ¢. Ap 300
and have an ancient and rich liturgical and Christian liter-
ary tradition. Believing Armenians today belong mainly
to the Armenian Apostolic (Orthodox) Church or the
Armenian Catholic Church, in communion with Rome.

Demographic trends. In the first quarter of the 19th
century slightly more than 160,000 persons lived within
the republic’s present borders. In 1920 Soviet Armenia
had a population of 780,000. By 1939 this had reached
1,282,000; by 1959, 1,763,000; and by 1970, 2,493,000.
This trebling of the population in 50 years was attribut-
able to a high natural increase, which appreciably ex-
ceeded the national average, and to an influx of more
than 220,000 repatriates from foreign countries. The pop-
ulation of Armenia by the 1970s included Azerbaijanis
(nearly 6 percent of the total), Russians (about 3 per-
cent), and a small number of Kurds, Ukrainians, and
other groups.

Settlement patterns. The average population density
is rapidly rising, from 111.4 persons per square mile (43
per square kilometre) in 1939 to 153.3 by 1959 and to
216.8 by 1970. By contrast, there had been only 13 per
square mile in the early 19th century. Average figures,
however, are relatively meaningless, as population densi-
ties vary widely across the republic.

The density is highest in the Ararat Plain, reaching more
than 1,040 per square mile {402 per square kilometre).
The river valleys in the southeast and northeast are the
next most densely populated area. Half the population is
in fact concentrated in the zone marked by an upper
altitudinal limit of 3,300 feet, which makes up only about
10 percent of the entire territory.

Many people also live in the foothills, at altitudes of
3,300—4,900 feet, and in the mountains (4,900-6,600
feet). These regions account for a further third of the
entire population, with an average density exceeding 155
persons per square mile (60 per square kilometre).

The high ranges and mountains are scantily peopled:
less than 5 percent of Armenia’s people live above the
6,600-foot mark, and no one resides above 7,700 feet.

Fundamental changes in the distribution of Armenia’s
population are being caused by the urbanization result-
ing from economic growth, particularly the republic’s
industrialization. Before the Revolution, the republic’s
four cities—Erivan (now Yerevan), Aleksandropol (Len-
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inakan), Nor-Bayazet (Kamo), and Geryusy (Goris)—
accounted for 10 percent of the total population. By 1974
the urban population numbered 1,699,000, or 62 percent
of the total population.

There are 23 towns and 33 other urban-type settle-
ments in the Armenian S.S.R. Urban communities are
particularly numerous in the Ararat Plain and in the
valley of the Razdan River.

Formeérly a dusty town with small mud houses, Yere-
van, founded 2,500 years ago, has grown since the 1920s
into an industrial city serving as the republic’s administra-
tive and cultural centre, with a population that ap-
proached 900,000 in 1975. Many of its modern buildings
show original architectural design. It is followed in im-
portance by Leninakan, an industrial centre with a popu-
lation of 180,000; Kirovakan, with 123,000 people; and
the small centres of Kafan, Echmiadzin (of great signifi-
cance in Armenian ecclesiastical and cultural history),
Alaverdi, Razdan, and Oktemberyan.

The rural population of the Armenian S.S.R. has grown
much less rapidly than the urban population; comprising
some 916,000 people in 1939, it fell to 881,000 in 1959,
and barely exceeded the 1,000,000 mark in 1974. This
pattern is a result of the movement of many villagers to
towns. There are nearly 1,200 rural settlements in the
Armenian S.S.R., and about two-thirds of the rural popu-
lation live in communities of 1,000 to 2,000 persons. The
high country to the north of Shirak, and in Syunik, has
small hamlets that lie in secluded glens, on riverbanks,
and near springs; in the plain, such settlements cluster
around mountain streams and irrigation canals, amid
orchards and vineyards.

THE ECONOMY

Economic development. Armenia has become an in-
dustrial country with an important agricultural element.
The share of industry in the country’s economy—14 per-
cent in 1913 in value terms—reached 73 percent by
1970, while, over the same half century, agricultural
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ouipui grew 4.5 times, and industrial cutput increased
180-fold.

This rapid economic advancement—unparalleled
among the Soviet republics—is attributable to national
financial investments that made possible the creation of
a diversified industry, the reconstruction of agriculture,
and the development of transport. Formerly a supplier
of copper, certain farm products, and cognac, Armenia
is now a major supplier of chemicals, nonferrous metals,
machines, equipment, precision instruments, textiles and
clothing, wines, cognacs, and canned goods. The re-
public also has mineral resources, especially metal ores.

At the initial stage of industrialization, the creation of
a power base utilizing the hydraulic potential of moun-
tain streams was of decisive importance. Production of
electricity was combined with the building of irrigation
works and water-supply systems for industries and cities.
The Sevan—Razdan series of hydraulic power stations
(six in all, with an aggregate capacity of 557,000 kilo-
watts) became a first-priority project that used not only
the waters of the Razdan but also those of Lake Sevan.
This project made possible the electrification of agricul-
ture and helped to build numerous industries. In the
1960s emphasis shifted to thermal electric power stations,
which a decade later accounted for 80 percent of the
power produced in the republic. An atomic electric power
station was also being built at the new town of Metsamor.

Industry. Mechanical engineering, machine tools and
electrical power machinery, electronics, and the chemical
and mining industries hold a prominent place in the re-
public’s heavy industry, but light and food industries are
also fairly well advanced. Yerevan, Leninakan, and Kiro-
vakan are machine-building cities. The centres of
the chemical industries are Yerevan, Kirovakan, and
Alaverdi.

Nonferrous metallurgy—in Gugark and Zangezur—in-
cludes the mining and dressing of copper, molybdenum,
and other ores; the smelting of copper; and the extraction
of precious and rare metals.

The food industry processes various farm products,

meets domestic demand, and supplies other parts of the
Soviet Union. The most advanced branches are involved
in the primary processing of grapes and production of
high-quality cognacs, wines, canned fruits, and vegetables
for export.

Light industry—a modern innovation—specializes in
the production of woollen, silk, and cotton fabrics; knit-
ted goods and clothes; carpets; and footwear.

Yerevan is the foremost industrial centre, accounting
for nearly three-fifths of the total industrial output in the
republic; but other industrial centres and regions are de-
veloping, notably in the north, where Leninakan and
Kirovakan are now major industrial centres.

Agriculture. Agriculture still plays a major role in the
Armenian economy, even though industry has taken
precedence.

Agriculture engages nearly half the population; many
items are shipped to other republics, and farm products
provide raw materials for a number of industries. By the
mid-1970s there were some 376 state farms (sovkhozy)
and 338 collective farms (kolkhozy) in the republic,
with fleets of tractors, combine harvesters, and other
farm equipment.

Agriculture in Armenia has to contend with many diffi-
culties. Arable land is scarce; in the densely populated
areas there are only 3.7 acres (1.5 hectares) of plowland
per capita. Cultivated lands (plowland, orchards, and
vineyards) occupy only 20 percent of the republic’s
total area. Pastures and meadows mowed for hay cover
a larger area, approaching 28 percent of the territory.
Farmlands in mountain regions form a mosaic of corn-
fields, orchards, vineyards, and pastures. Considerable
tracts of arable land also are found in the Ararat Plain,
the Shirak plateau, and the southern part of the Sevan
basin.

The extensive irrigated lands in the low, sunny Ararat
Plain and cultivated stretches in the northeastern and
southern river valleys yield high-quality grapes and
fruits. Storage lakes, dams, and pumping stations have
been built and irrigation canals dug. More than half the
total arable land area is irrigated. Farming, above an
elevation of 3,300 feet, also combines with cattle raising;
grain crops are cultivated and cattle raised in the moun-
tains, while tobacco and potatoes are raised in the lower,
warmer part of the mountain belt.

The leading branch of agriculture is viticulture. Among
the many orchard crops, peaches and apricots are com-
monest. Apples, cherries, mazzards (sweet cherries), and
pears are cultivated in the colder climate, and walnuts,
hazelnuts, almonds, pomegranates, and figs are also
produced in this area. Vegetables are grown in the main
agricultural regions, potatoes in the cooler mountains.
Quality tobaccos are widely cultivated.

Cotton and sugar beets, formerly grown in the Ararat
Plain, are being succeeded by more valuable crops, such
as grapes. The area under grain crops has been sharply
reduced.

Extensive alpine pastures raise the productivity of ani-
mal husbandry, whose main branches are the raising of
beef and milk cattle and sheep. Pig and poultry
raising, as well as sericulture and apiculture, play sub-
sidiary roles.

Transportation. Mountains are a serious impediment
to the construction of land transport routes of any kind,
although distances between towns and regions are not
great. A railway line, leading to Tbilisi in the north and
Baku in the east, runs through the northern, western, and
southern regions of the Armenian S.S.R. Yerevan is
linked with the Sevan basin by a line running along the
Razdan River. Clustered along the rail routes are major
industrial centres.

The network of motor roads is much denser, with Yere-
van as the main hub. Road transport—whose role in
freight and passenger traffic is growing—carrigs many
times as much cargo as the railways, and buses remain
the chief mode of travel between towns and villages.

Local air transport is being used increasingly. Air routes
link Yerevan with many towns in the republic, and
planes carry fresh fruits and grapes to Moscow, Lenin-
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grad, and other Soviet cities. Gas pipelines link Armenia
with the Azerbaijan and Georgian S.S.R.’s.

These transportation facilities enable the other union
republics to supply Armenia with coal, petroleum prod-
ucts, metals, timber, grain, industrial raw materials and
equipment, while Armenia, in turn, exports lighter but
more valuable products.

ADMINISTRATION AND SOCIAL CONDITIONS

Constitutional framework. The state structure of the
Armenian S.S.R., defined by the constitution adopted in
1937, is similar to those of the other union republics.

The highest organ of state power is the Supreme Soviet
of the Armenian S.S.R., elected for a four-year term from
a single list of candidates. The Supreme Soviet designates
its Presidium to administer the state in the periods be-
tween its own brief sessions, and it appoints the Council
of Ministers and enacts laws.

The organs of state power in the districts, cities, and
rural areas are the soviets of ‘working people’s deputies,
elected by the population for two years.

The Supreme Court of the republic, whose members
are elected by the Supreme Soviet for five years, is the
highest judicial body. The procurator of the Armenian
S.S.R. is appointed, for five years, by the procurator
general of the Soviet Union. The Armenian S.S.R. has a
coat of arms, a state flag, and a national anthem.

Political life is under the direction of the Communist
Party, part and parcel of the Communist Party of the
Soviet Union. It was founded in 1920 through the unifi-
cation of Armenia’s Bolshevik organizations. In 1922 it
had a membership of 2,000 with a further 3,000 candi-
date members. By 1974 the Communist Party of Armenia
had 137,000 members and candidates. The Young Com-
munist League (Komsomol) of Armenia has a member-
ship of more than 339,000. It was formed in 1921 in
close contact with the party.

The trade unions of Armenia in 1974 had a membership
of 1,200,000. By 1970, they operated 60-odd clubs and
palaces of culture, nearly 100 public libraries, nearly 300
sports facilities, sanatoriums, and rest homes.

Education. By the 1970s, countrywide eight-year
schooling was being introduced. In the 1973-74 school
year about 1,600 general schools existed, with a com-
bined enrollment of about 700,000 younger pupils. Forty
buildings cater to the children’s organization known as
the Young Pioneers, and there are a number of sports
establishments for children. There are also clubs for
young technicians, nature lovers, and the like. Education
of all types is free of tuition charges, being supported by
taxes.

The republic in the mid-1970s had 50 trade schools (30,-
000 pupils), 64 secondary specialized educational estab-
lishments (more than 51,000 students), and 12 other
institutes and colleges (52,800 students). Establishments
of higher learning include Yerevan State University;
polytechnical, medical, agricultural, pedagogical, and
theatrical institutes; and a conservatory.

There are about 1,300 public libraries. They include
the A.F. Myasnikyan State Public Library of the Ar-
menian S.S.R. and the Matenadaran archives in Yerevan
containing 10,000 Armenian manuscripts, the largest
collection in the world. There are also about 1,200 clubs
and 35 museums, including a comprehensive State His-
torical Museum of the Armenian S.S.R.

Social services. In the mid-1970s there were more than
230 hospitals with about 24,000 beds, and about 500
outpatient clinics. There was one doctor for each 315
people. The republic also has some two dozen sanato-
riums. Medical treatment in hospitals and clinics is free
of charge for all citizens, being supported, like education,
by taxation.

More than 1,500,000 persons were rehoused between
1961 and 1970, some in the 21,000 to 26,000 apartments
built annually, others in new houses built by the state,
and others in new houses built by individuals on their
own account.

Cultural life. Armenian written literature began in the
5th century AD, and monasteries became the principal
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centres of intellectual life. The earliest works were his-
torical, Moses of Khoren’s History of Armenia being
representative. The masterpiece of classical Armenian is
Eznik Koghbatzi’s Refutation of the Sects. The first great
Armenian poet (10th century) was St. Gregory Narekatzi,
renowned for his mystical poems and hymns. During the
16th—18th centuries, popular bards, or troubadours,
called ashugh, arose, outstanding among them being
Nahapet Kuchak and; especially, Aruthin Sayadian,
called Sayat-Nova (died 1795), whose love songs are still
popular. In the 19th and early 20th centuries, Hakob
Paronian and Ervand Otian were outstanding satirical
novelists, and Grigor Zohrab wrote Realist short stories.
Paronian was also a comic playwright, whose plays still

‘entertain Armenian audiences. The most celebrated nov-

elist was Hakob Melig-Hakobian, called Raffi, and per-
haps the best dramatist of recent times was Gabriel
Sundukian (died 1912).

Among Armenian composers, Aram Khachaturian has
achieved world-wide renown.

By the mid-1970s, publishing houses were producing
more - than 1,000 books (including more than 700 in
Armenian), with a total of 9,800,000 copies per year.
The broadcasting system has been operating since 1926
and the Yerevan television centre since 1956. Broadcasts
and telecasts are conducted in Armenian, Russian, Azer-
baijani, and Kurdish.

The republic boasts a State Academic Theatre of Opera
and Ballet, several drama theatres, theatres for children,
orchestras, a national dance company, and the Yerevan
film studios, which produce feature, documentary, and
popular science films. The traditional folk arts, especially
singing, dancing, and artistic crafts, are thriving.

Armenian science, like its culture, has its roots in an-
tiquity, but research institutions are a 20th-century de-
velopment. The Armenian Academy of Sciences is com-
posed of 39 institutes engaged in research problems in
natural and social sciences.

PROBLEMS AND PROSPECTS

‘The chief problem to be dealt with in the course of the

future economic development of Armenia is believed to
be the structural improvement of the production complex
as a whole. There is also a growing need for a more effi-
cient utilization of the republic’s relatively limited nat-
ural resources—the mineral wealth, lands, and waters—
and, consequently, for a comprehensive development of
those process industries that require skilled labour for a

more effective utilization of raw materials.
(A.AM./Ed.)

Armour
Armour refers to any body covering designed for protec-
tion in combat. From very early times, armour for the
fighting man and his horse was improved steadily to
counteract improvements in weapons and, to some ex-
tent, tactics. For the greater part of its history only ex-
cavated fragments survive; the main evidence is found in
art, where its interpretation is often difficult and subject
to argument. Development was at first slow, but in Eu-
rope, between the 13th and 17th century, improvement of
blade-making techniques and the introduction of more
efficient missile weapons helped accelerate the develop-
ment of plate armour. In the 16th and 17th centuries,
improved fircarms forced armourers to increase the
thickness and, therefore, the weight of their product, un-
til finally plate armour was largely abandoned in favour
of increased mobility. However, armour never entirely
disappeared among European cavalry, surviving in the
form of a hat lining or helmet, a cuirass for the body,
and high boots, until modern times. Elsewhere it survived
until rendered obsolete by the introduction of firearms.
The large number of head wounds caused by overhead
shell bursts during World War I led to the adoption of
steel helmets by all combatant nations. Renewed interest
in experiments with various types of body armour began
at the time of the American Civil War, and such armour
was used on a limited scale by both sides in both world
wars. Continuing experiments now aim at development
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of body armour that is bulletproof yet sufficiently light
and flexible for the infantryman to wear in action.

TYPES OF ARMOUR

Armour falls into three main groups, depending on its
construction: leather or fabric, sometimes of several
thicknesses, sometimes reinforced by quilting with some
material such as cotton; mail, consisting of interlocking
iron or steel rings; and rigid armour of metal, whale-
bone, ivory, horn, bark, wood, plastic, or cuir-bouilli
(leather hardened by boiling in wax). The last group can
be further divided according to the methods of connect-
ing the pieces: (1) small overlapping plates attached out-
side a leather or fabric garment (scale) or attached in-
side the garment (brigandine); (2) lamellar, which con-
sists of small overlapping plates held together by laces;
(3) small plates held together by mail or let into mail
garments; (4) large plates, usually of metal, linked by
loosely closed rivets and by internal leathers to allow
the wearer maximum freedom of movement..

Leather armour. - Armour of hide is probably the old-
est of all types; and in its simplest form is indistinguish-
able from ordinary clothing. Coats made of five to seven
layers of rhinoceros skin were worn in China in the 11th
century BC, and an apparently similar armour of ox hide
was used by the Mongols in the 13th century Ap. North
American Indians, such as the Shoshoni, wore jackets of
several layers of hide glued or sewn together and also
had leather horse armour. The jaguar skin jackets of
Aztec chiefs seem to have been part of their regalia and
not-defensive. Coats made of stout buff leather were first
worn under European plate armour in the 16th century.
The leather sleeves and skirts, retained after plate arms
were abandoned, were sufficiently sturdy to deflect a
sword cut, and buff leather was used for the cuffs of cav-
alry gauntlets until the 19th century. Leather has also
been used widely as a base for other defenses, such as the
boars’ tusk helmets of Mycenae and a much later jacket
covered with modern coins found in Alaska.

(Left) ““Coat of a Thousand Nails,” reinforced with steel plates, from Rajput,

India, 18th—19th century. In the Wallace Collection, London. (Centre) Mail shirt, from
Sinigaglia, near Bologna, ltaly, first half of the 14th century. In the Royal Scottish Museum,
Edinburgh. (Right) Japanese armour, the cuirass and shoulder guards of lamellar
construction, ¢. 1800. In the Armouries, Tower of London.
By courtesy of (left) the trustees of the Wallace Collection, London, (centre) the Royal Scottish Museum, Edinburgh,

vilding and Works, British Crown Copyriaht; photograph, (centre) Tom Scott

Fabric armour. Early evidence of fabric armour is
rare since fabric rarely survives on archaeological sites.
A fragment consisting of 14 layers of linen was found in
a Mycenaean grave of the 16th century Bc, and there are
occasional literary references throughout antiquity. The
Assyrians of Xerxes are said to have had linen armour,
and the Greek heavy infantry of the 5th—4th centuries BC
wore a linen cuirass in preference to bronze, probably to
increase  their mobility. Throughout the Middle Ages
quilted coats (aketons) were worn either alone or under
mail or plate to prevent chafing. Silk quilted armour was
experimentally introduced in England in the 17th cen-
tury. In northern India quilted coats, sometimes with hel-
mets and trousers to match, were worn until the 19th
century and were usually velvet covered and studded with
small gilt nails, with some steel plates let into their sur-
face (see Figure 1, left). Quilted coats and helmets were
also worn in China and Korea. The short jackets, with or
without sleeves, illustrated in Central American art, may
be the quilted armour reported by the conquistadores.
Horse armour of quilting has been used in many areas,
from England in the 13th century to Nigeria in the 20th.
Particularly elaborate rope armours made from coir, a
coarse -fibre obtained from coconut husks, were worn
until the 19th century in the Gilbert and Ellice Islands.
Fabric armour is used today in, for example, the U.S.
Navy’s four-pound, synthetic-felt combined life jacket
and armoured vest.

Mail. The place and date of the origin of mail is at
present unknown, but pieces have been found on a site
near Kiev dating from the 5th century BC. Surviving ex-
amples are of iron or steel wire, occasionally with brass
rings around the edges or, in Oriental mail, forming an
all-over pattern. Mail is flexible and relatively impervious
to slashing strokes when worn over quilting, although a
thrusting weapon can force the rings apart in spite of
their rivetted closure. In the form of a simple shirt, mail
was worn throughout the Roman Empire and beyond
most of its frontiers (see Figure 1, centre). It formed the
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main armour of western Europe until the 14th century,
with leg harnesses of mail appearing in the 11th century,
mail hoods added during the 11th—13th century, and long
sleeves ending in mail gloves added during the later pe-
riod of its use. The mail shirt and aketon were worn in
India and Persia until the 19th century, and in the Sudan
and Nigeria until modern times. After the development
of complete plate armour in Europe, mail gussets were
laced to the arming clothes to close the gaps in the plates.
A curtain of mail was often attached to the lower edge of
the conical helmet, acting as a throat and neck protection,
on the 14-century European basnet and also on many
Oriental helmets, particularly Indo-Persian. Sleeves of
mail were used by light troops in the 16th century, and
mail shoulder straps were adopted by light cavalry in the
19th century. The Japanese used mail to a limited extent
from the 14th century AD, but the Japanese rings were ar-
ranged in a variety of ways, producing a more open con-
struction than found in Europe. ‘

Scale armour. Although usually of metal, scale ar-
mour has been made of horn, bone, and leather and from
the scales of such naturally armoured animals as the pan-
golin. The small plates usually have a curved or pointed
lower edge overlapping a joint in the next row. The area
of distribution of scale armour differs slightly from that
of lamellar. Scales have been found on an Egyptian site
of the 17th century BcC. It is found throughout the Middle
East; in the classical Greek area including southern Rus-
sia; in the Roman Empire; and in all of Europe, partic-
ularly in the 10th—12th centuries AD, but occasionally as
parts of an armour until the 15th century; and in eastern
Europe in the 17th century. It was worn in India and
China until the early 19th century and was readopted at
that time by European heavy cavalry for use as shoulder
defenses.

Brigandine. The origin of brigandine is at present un-
known. Although studs are shown on a garment repre-
sented in art, there is no proof of the presence of plates
within the garment. Brigandine apparently was.in use in
the 8th century Ap in China and later in Korea; in both
places it was worn until the 19th century. From the 18th
century some Chinese brigandines are purely ceremonial,
made with rivets but without plates. A number of cui-
rasses made up of many plates originally rivetted to a
cloth cover have been excavated on European sites of the
14th century, and apparently similar garments occur in
European paintings from about 1240. These remained the
most common form of body armour until about 1400,
after about 1360 usually with a one-piece breastplate also
under the cover. Short brigandine coats remained popu-
lar for European light troops until aboit 1600, particu-
larly in a less costly version—the jack—with its plates
simply tied in. Brigandine construction was also used for
other parts of the armour, including gauntlets and thigh
defenses. Fifteenth-century Persian and later. Mughal
miniatures show what are probably brigandine coats.

The construction of most modern bulletproof jackets is
based on the principle of the brigandine or jack. Small
overlapping plates of alloy steel line a waistcoat and a
groin protection. The plates are not rivetted but are con-
tained in pockets within a vest of synthetic fibre or
snapped into a plastic framework. Metal is now being re-
placed by such synthetics as fibre glass or boron carbide,
making the garment less cumbersome and more bullet
resistant.

Lamellar armour. Lamellar armour consists of strips
made up of numerous narrow plates with their long axes
vertical, each overlapping its neighbour. The strips usu-
ally overlap upward. This armour is more flexible than
scale and cheaper to manufacture than mail. Although
illustrated in Egyptian paintings of the 15th century BC,
lamellar probably originated in Persia and was carried to
western Europe by the Avars and to the Far East by
other nomads. It was usually made up into a shirt, some-
times with capelike sleeves or, in the East, with a separate
bolero to which the sleeves were attached. Lamellar was
worn in Persia until the 16th century, during its later use

- with plate forearm and shin defenses. The construction
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reached China and Korea by the 1st century ADp, passing
to Japan in the 5th century and achieving its greatest
elaboration in the colourfully laced and lacquered ar-
mours of the Japanese Heian period (794—-1185). Lamel-
lar remained in use in Japan (see Figure 1, right) until
armour was abolished in 1867 and was still employed in
Tibet, for man and horse, early in the present century.
Although it is illustrated in Mughal miniatures, no actual
example of lamellar has been found south of the Hima-
layas. The simple cuirasses of wooden slats and rods
laced together worn by North American Indians before
the introduction of firearms probably derive from the
bone and ivory lamellar armours of Siberia and Alaska.

Plate and mail armour. Small plates linked by mail or
let into mail garments first appeared in Persia and Turkey
in the 15th century AD in the form of hoops around the
body with smaller overlapping plates in the arms and
skirts. Sixteenth-century Russian and Turkish armours of
that construction had a large circular breastplate let into
the mail and narrow vertical rows of small plates at the
back. Full armours of this type, including helmets and
trousers, were used in northern India in the 17th—19th
centuries. Horse armours, and even elephant armours,
were made in the same way. Similar armour worn by the
Moros of the Philippines, made with brass mail and
plates of either brass or horn, probably derived from con-
tacts with the Arabs, although their helmets were based
on European models.

HELMETS

The head, the most vulnerable area, has been protected
by plate since early times. The basic form of most hel-
mets is a conical or hemispherical bowl, sometimes ex-
tended downward to protect the base of the skull, as
shown in Sumerian monuments of about 3000 Bc. This
type, with or without a neck guard, cheek or ear pieces,
with or without a mail or scale curtain to protect the
throat and neck, is found in almost all periods and areas.
The bowl was sometimes made up of several plates riv-
etted or laced together, a form carried to extremes in
Japan, where a bowl sometimes consisted of as many as
62 segments. Occasionally, as in Persia, Turkey, and Rus-
sia in the 16th century, the helmet reached an acute apex.
In Turkey, in the 15th century, a peak was added over
the eyes with a movable nasal or nosepiece. The prestige
of the Turkish armies made this form widely popular in
Europe until about 1650. The movable nasal was also
adopted in Persia and India. The European helm of the
13th—14th centuries developed from the uniting of the
neck guard with a nasal that had gradually spread to
cover all of the face but the eyes. The helm never com-
pletely ousted the basic bowl forms, which from about
1300 were often fitted with a movable visor. Close hel-
mets, made by hinging or pivoting plates to the bowl,
completely enclosing the head and turning with it, ap-
peared in western Europe about 1410, remaining in use
until about 1650. Light troops continued to wear open-
faced helmets, usually peaked or brimmed, until the late
17th century. From the second half of the 15th century
the bowl.of European helmets was strengthened by a
fore and aft comb, increasing in height until about 1600.

ANCIENT AND MEDIEVAL ARMOURING

A complete bronze armour, consisting of a cuirass, a deep
skirt of overlapping hoops, broad shoulder defenses, and
short greaves to protect the lower leg, was found in a
Mycenaean grave of about 1450 BC. As the disappearance
of the war chariot necessitated lighter equipment, Greek
armourers of the 7th—-5th centuries BC produced a com-
bination worn by the Greek foot soldier: cuirass, long
greaves sprung onto the shins, and a deep helmet—all of
bronze. The large, round shield of bull’s hide, sometimes
faced with bronze, had both a handgrip and a forearm
brace. Later bronze cuirasses, modelled closely on the
muscles of the torso, extended down over the stomach, a
type also worn by Roman commanders, and possibly at
Byzantium, and revived for parade use in the Renais-
sance.
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The corselet of the Roman legionary, worn between the
end of the 1st century Ap and the beginning of the 3rd
century, consisted of a cylindrical cuirass made up of
some seven horizontal hoops of steel, with openings at
the front and back, where they were laced together. The
cuirass was buckled or hooked to a throat piece flanked
by several half-hoops protecting the shoulder. The indi-
vidual plates were linked internally by articulating leath-
ers, as on all later plate armour, allowing free move-
ment. )

Apart from helmets, armour of large plates was prob-
ably unknown in western Europe during the Dark Ages,
but in the late 12th century references occur to the cuirie,
a leather body armour reinforced with plates. During the
13th and 14th centuries the entire body and limbs were
gradually enclosed in plate, although the body armour it-
self, until 1400, was usually of brigandine, sometimes
having a steel breastplate fixed over it. The complete steel
body armour, with no cover and consisting of breast,
back, and a hooped skirt opening down the side, appeared
about 1400. The design of the armour was perfected dur-
ing the 15th and 16th centuries, with added reinforce-
ment, and adapted for a variety of combats. By the 16th
century a good-quality armour would normally have had
a number of pieces of exchange to adapt it for use in the
field or tournament, mounted or on foot (see Figure 2).

skull

besagew. pauldron

lance rest breastplate

couter
vambrace
tasset

gauntlet

cuisse

poleyn (kneecap)

greave

sabaton

Figure 2: Complete armour, South German, about 1510.
By courtesy of the trustees of the Wallace Collection, London

Wealthy nobles and princes had great series of armours,
decorated to match, for use in a variety of combinations.
The major European manufacturing centres were in iron-
producing areas—Milan, Brescia, Innsbruck, Augsburg,
Niirnberg, and Landshut. Besides finely etched and gilded
armours for the aristocracy, large numbers of uniform
armours were turned out to equip the specialized regi-
ments that developed during the 16th century. Most
courts employed a small group of armourers to supply
armour for their own immediate needs and to be pres-
ented as diplomatic gifts. Although full armour still ap-
pears in portraits of commanders in the 18th century, all
but the cuirass and helmet had actually been discarded
by about 1650.

Plate armour, consisting of forearm defenses and four
large plates around the thorax, was worn in Persia and
India until the 19th century, usually over a mail shirt.

There was an increasing use of plate in Japan, sometimes

disguised as lamellar, from the 15th century.
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Arms Design and Decoration

The design of arms for hunting or fighting usually has
been determined by the specific purpose for which the
arms are to be used. Combat weapons must be designed
to cut, pierce, or crush, while armour must absorb shock
or offer a glancing surface to deflect the enemy’s weapon.
At the same time, the embellishment of arms and armour
expresses man’s artistic nature. In combat armour, the
decorations must be subordinated to the functional de-
sign; for example, the deflecting surface must be left
intact. In parade or dress armour, however, decoration
may be used for its artistic effect alone.

Decorations also have had functional purposes; for ex-
ample, they acted as a means of identification. Highly
ornamented battle armour and weapons often served to
identify a leader. The emblazoning of shields, one of the
oldest and most widespread types of arms decoration,
was another means of identifying combatants.

In many cultures the right to bear arms was a privilege,
and arms and armour therefore became symbols of so-
cio-economic status. As a mark of distinction, they often
were decorated so extravagantly that they could be re-
garded as jewelry, made in fanciful shapes from precious
materials and free of all functional considerations. Hunt-
ing weapons were usually more elaborately decorated
than military arms because of their association with sport
and pleasure. The decoration of offensive weapons varied
widely according to their function and the status of the
bearer. The mass-produced pole arm of the common foot
soldier could be “plain as a pike staff,” while the decora-
tion on the dagger scabbard of his captain might be high-
ly elaborate and worked or designed by famous artists.

Psychological effect has long been an important factor
in the design and decoration of arms and armour. In
the Iliad, the ancient Greek epic by Homer (flourished
9th century BC), “the dreadful crest nodding from the
helmet’s peak” served to overemphasize the height of the
fighter to overawe and intimidate the enemy. Grimacing
war masks, menpo, were worn as a part of the combat
armour of the Japanese samurai war lords.

Symbolic considerations also affect arms design. A
Christian knight’s sword, for instance, was interpreted as
a cross, and his triangular shield was symbolic of the
Trinity. A Malayan kris blade if wavy symbolizes a
running snake, and if straight, a sleeping snake. The hilt
of a kris, though often of a highly stylized design, repre-
sents the eagle-demon Garuda as a helper in battle. A
circular opening in the top of a samurai helmet was de-
signed to allow the spirit of the Shintd war god Hachi-
man to enter the fighter’s body, but its practical purpose
was ventilation.

The decoration of arms and armour in most cases was
subject to the overall design of the object. Usually ac-
centuating the functional design, the ornamentation was
located at the brow, or crest, of a helmet; on the upper
part of a breastplate; on the face of a shield; on the hilt of
a sword; on the fuller, or groove, of a blade. Swords in-
tended for combat seldom have a decorated grip because
the ornamentation would be hidden by the clenched fist.
Sword decoration was concentrated on the hilt and on
the parts of the blade left untouched by grinding. The
obvious places for gun decoration were the lock and
stock, which was often ornamented with relief carving,
inlay, and mountings of precious metals. The barrel
might be decorated over its entire length or only at the
rear. Care was required in cutting the reliefs, which
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could weaken the metal. Master craftsmen sometimes
engraved delicate ornamentation on the inner parts of
gun locks, which were seen only when the lock was taken
apart for cleaning.

The design of arms and armour generally reflects the
prevailing artistic style of the period or region. In Euro-
pean design, for example, there is a striking difference in
style between 15th-century armour of the late Gothic pe-
riod and 16th-century armour of the Renaissance. In

(left) the Kunsthistorisches Museum, Vienna, (right)
i f Art, New York, Fu 93

Comparison of Gothic and Renaissance styles of armour.
(Left) Gothic armour of the archduke Sigismund of Tirol,
made in Augsburg, Germany, c. 1480 by Lorenz Colman
(also called Lorenz Helmschmied). In the Kunsthistorisches
Museum, Vienna. (Right) Blued, etched, and gilded
Renaissance armour of George Clifford, 3rd earl of
Cumberland, made in the royal workshops at Greenwich,
England, c. 1590. In the Metropolitan Museum of Art,

New York.

Gothic armour, the vertical line is accentuated, and the
general outline is dominated by a spiky elegance compa-
rable to tracery in Gothic architecture. In Renaissance ar-
mour, the horizontal is emphasized, giving a generally
rounded and massive appearance, like Renaissance archi-

Variety of ornamental motifs.
(Left) lron helmet with floral and calligraphic decoration of silver damascening, Turkish
(Mamlik), 15th century. In the Metropolitan Museum of Art, New York. (Upper right)
German gun stock with animal motifs, ¢. 1600. In the Metropolitan Museum of Art, New
York. (Bottom right) Pen drawing for a dagger scabbard decoration, showing the “Dance
of Death,” by Hans Holbein the Younger, c. 1632. In the Kupferstichkabinett, Basel. :
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tectural forms. In Gothic armour, which was more often
used in combat, decoration was subordinated to utilitar-
ian considerations; in Renaissance armour, which was
more frequently used for display, the decoration was
more elaborate.

ORNAMENTAL MOTIFS AND DEVICES

The range of motifs used for the embellishment of arms
and armour is endless, though, ironically, scenes of fight-
ing and killing are rare. Animals are among the figurative
motifs most widely used in all cultures and ages. They
are commonly used on hunting arms but also are found
on battle arms and armour. Floral motifs, either as in-
dividual decorative elements or as a background embel-
lishment for narrative scenes, are often used, particularly
in the Islamic world, where the faith prohibits figural
representation. Heraldic devices, such as coats of arms
and other identifying insignia and emblems, are widely
used. Calligraphic or written ornamentation was exten-
sively employed on Islamic arms and armour. Examples
of calligraphic decoration also are found on ancient
Egyptian and Mesopotamian weapons. The writing that
appears on medieval and Renaissance European arms
usually consists of inscriptions or protective magic for-
mulas. The maker or place of manufacture was some-
times decoratively inscribed on European arms, as in the
swords produced in Toledo, Spain.

Decorative effects often were related to the materials
and techniques of manufacture. Metals, for instance, in
addition to their practical values, have long been appre-
ciated for their decorative appearance—the golden shim-
mer of bronze, the cold glint of steel, the colourful con-
trast of gilding on iron. Decoration achieved through ma-
terials alone is exemplified on African shields, from
ancient Egypt to the Zulu, on which the natural spotting
of cowhide or leopard skin creates the decorative effect.
The beauty of modern weaponry usually depends upon
precision craftsmanship, and the decorative qualities of
the material, such as the fine grain of a wooden gunstock.

The technique of fabricating pattern-welded (Damas-
cus) steel produces a decorative effect of its own. When
a blade, or gun barrel, is shaped from numerous steel
strands of different carbon content, the surface of the
steel acquires a mottled appearance, which can be ar-
ranged into regular patterns by twisting or braiding the
strands. Vikings tended to see the coils of dragons or the
scaly hides of snakes in these patterns called wurmbunt,
while in Islamic countries such patterns as “Muham-
mad’s ladder” and the “chain of vertebrae” were highly
prized. Nineteenth-century gunsmith virtuosos might

By courtesy of (left; top right) the Metropolitan Museum of Art, New York,
(left) anonymous gift, 1950, (bottom right) the Kupferstichkabinett Basel
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Migration
of motifs

Etching

Different techniques of decorating helmets.
(Left) Embossed steel parade helmet made by Filippo Negroli of Milan, probably for Francis
| of France, Italian, 1543. (Centre) Bronze helmet with applied gold relief ornamental
figures, Elamite, c¢. 1300 BC. (Right) Helmet with ‘‘schembart’” visor and German style
embossing, etching, and gilding, German, c. 1510. All in the Metropolitan Museum of Art,
New York.

By courtesy of the Metropolitan Museum of Art, New York, (left) gift of
J. Pierpont Morgan, 1917, (centre) Fletcher Fund 1963, (nght) Rogers Fund, 1904

spell out their names in elaborate calligraphies on Da-
mascus steel gun barrels. The edge of the Japanese sword
was hardened by coating the pattern-welded blade with
clay, scraping the edge clean, and then alternately heat-
ing it and quenching it, by thrusting it in water. The
hardened parts became lighter with polishing, and a skill-
ful swordsmith, by dexterous scraping, could produce
designs such as waves or scenic views.

Decorative motifs were usually disseminated through
the trade or conquest of decorated objects or by the mi-
gration of the artists. Etruscan armour based on Greek
prototypes suggests the first method, and Scythian gold
scabbards of Greek workmanship indicate the second.
Both methods might have been responsible for the spread
of the spiral motif on Bronze Age weapons or of gold
and garnet incrustations on the sword mountings of Cen-
tral Asian steppe nomads and Germanic tribes during the
migration period of the 5th to the 7th centuries AD.

After the invention of printing in the West in the 15th
century, book decorations were exploited for ornamental
motifs. By the early 16th century, model books of orna-
mental motifs were published for decorative artists.
Prints by famous artists or graphic reproductions of well-
known paintings were sometimes adopted either in their
entirety or in part. From the 17th to the 19th centuries
in Japan woodcuts served as sources for decorative de-
vices on sword furniture. Major artists in both the East
and the West have made drawings specifically for the
embellishment of arms, such as those by Hans Holbein
the Younger (14977-1543) for dagger scabbards.

TECHNIQUES

Arms techniques are as diverse as the materials used.
Ornamentation is either three-dimensional (e.g., carving,
embossing) or two-dimensional (e.g., colouring, etching,
inlay). In many objects both types of ornamental tech-
niques are used. The construction of plate armour was,
in fact, the forming of a sculpture in steel.

Incised decoration of arms is probably as old as carv-
ing, both techniques dating from about 30,000 years ago.
At Ice Age archaeological sites in the Pyrenees moun-
tains of Spain and France (Le Mas d’Azil, Bédeilhac,
Bruniquel), spear-throwers decorated with animal carv-
ings have been found, while engraved ornamentation
was preferred by the Magdalenian inhabitants of such
Pyrenean sites as Lorthet or Teyjat in the French dé-
partement of Dordogne. Etching of metallic 'surfaces
was developed by medieval armourers in Europe. In the
15th century it was noticed that accidental scratches in
the blacking—a metallic preservative—became imprinted
by corrosion into the metal surface of the armour itself.
An acid-resistant mixture of wax and resin was devel-
oped for coating polished steel surfaces. Designs were
either scratched with a needle into the coating (Italiah
method) or painted with a brush onto the metal (German

method). In both methods, acid was poured over the
treated area, eating away the uncovered portions. Be-
cause the relief of the etching was so shallow, the glanc-
ing surface of the armour plate was not impaired, and
etching became the most popular form of decoration for
combat armour. The colour could be heightened by gild-
ing or blackening.

Carving lends itself obv1ously to the embellishment of
stone, wood, and bone weapons, the earliest known arms.
Small parts of metal weapons, such as the gunlock or
the pommel (the counterweight at the end of a sword
hilt), were frequently decorated with designs and images
cut in relief or in the round.

Embossing, or raised surface ornamentation, has been
used since ancient times. The rough shape of the decora-
tion was hammered out from the reverse side, using the
yielding surface of a block of wood, lead, or pitch as
an anvil. Fine details were hammered, filed, chiselled, or
punched from the right side.

Leather was tooled and used for armour or arms acces-
sories such as scabbards and sword belts. The dyeing of
leather was widespread, particularly in the Islamic world.
Highly sophisticated stencilled designs in various colours
appeared on the leather parts of Japanese armour from
the 12th to the 16th centuries. Cuir-bouilli, or leather
that had been softened by soaking and then molded, em=~
bossed, or stamped before drying, was hard enough to be
used for lightweight armour.

Since ancient times arms and armour have been deco-
rated by inlay or the application of ornament. Openwork
figures and animals set in cutouts, mosaics of various
materials ranging from stone to feathers, and inlaid wood
and ivory have been used in various periods and regions.
Even in the 20th century, inlaying of precious and semi-
precious materials is used for decorative effect, as in a
mother-of-pearl inlaid revolver handle. Mountings of
colourful metals, such as plaques of embossed and en-
graved gold, brass, copper, and silver or settings of
precious stones have been widely used. The surmounting
of helmets with such decorative devices as crests and
masks has been widespread. Feathers, shells, and beads
are common decorative materials.in less technically de-
veloped cultures, as are decoratively woven or plaited
fibrous materials, such as the coconut fibre armour of the
Gilbert Islanders in the Pacific.

Metallic arms and weapons could be decoratively col-
oured through the use of heat, a process usually called
blueing. Skillful use of heat could produce not only blue
but also shades of russet and purple. Occasionally, Euro-
pean medieval and Renaissance armour was blackened
by burning linseed oil into the hammer-rough surface.
Besides furthering the psychological effect of a “Black
Knight” or a “Black Guard,” this technique was a rust-
proofing device. Colouring was also achieved by gilding
and occasionally by coating with silver foil. Both for pro-
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tection from rust and for colour effect, the Japanese lac-
quered the scales of their lamellar armours, usually in
gold or black. Painting on metal was commonly used by
European armorers of the 13th to the early 16th cen-
turies to enliven the metallic surfaces with colour and
decorative imagery.

Another surface treatment with colour effect was da-
mascening. In this technique wires of soft metals such as
gold, silver, or sometimes copper are é€ither inlaid into
grooves with a dovetail cross section cut into the steel or
are more simply hammered onto a roughened cross-
hatched surface. The first method is more durable, but
much more time consuming. Damascemng was widely
used in ancient Mycenae and in other parts of Europe
during the early Middle Ages, especially among the Vik-
ings of Scandinavia and the Moors of Spain, and in Is-
lamic countries, where it remains one of the most impor-
tant methods of arms decoration.

PERIODS AND CENTRES OF ACTIVITY N

Among the earliest artifacts made by man are examples
of decorated weaponry. During the stone ages elaborate-
ly carved and incised spear-throwers made of staghorn
and bone were produced, especially in southwestern
France and northern Spain. Finely worked flint blades
with their chippings arranged in regular patterns were
made throughout the prehistoric world.

Ancient Egyptian and Mesopotamian civilizations pro-
duced richly decorated arms of stone, ivory, and metal as

did the Phoenecians and Mycenaeans. Other important o

centres of arms decoration in the pre-Graeco-Roman an-
cient world were in Anatolia -among the Hittites and in

Iran during the Luristan culture. In northern Europe the o

bronze weapons of the Hallstatt and La Téne cultures
have spiral decorative motifs that were probably derived
from Mycenaean arms.

The decoration of arms and armour in ancient Greece
was relatively restrained compared with the opulence of
contemporary Persian work. Each Greek region, such as
Attica, Corinth, or Sparta, had its own decorative style.

Etruscan and Roman arms and armour were deeply in- '

debted to Greek tradition.

Graeco-Roman arms decidedly influenced the contem-
porary weaponry of northern European Teutonic and
Celtic tribes, while the design and workmanship of Per-
sian arms influenced the Thracians of the Lower Danube
region in the Balkans. Also at this time there flourished
in the steppes of eastern Europe and Central Asia a deco-
rative style using bizarre, contorted animals. This so-
called animal style is best known through the works of
the Scythians. In northwestern Europe the Celts devel-
oped a flamboyant geometric style, which was particu-
larly prominent in the British Isles.

With the 4th-century invasion of Europe by the Huns
and other steppe nomads, a new and highly distinctive
style of almandine and gold incrustation spread through
the Germanic tribes. The major arms-producing centre
of northern Europe during this early medieval period be-
came the German Rhineland around Cologne, where the
Celtic, Germanic, and Roman cultures met. Also in the
early Middle Ages, the Byzantines and Sasanian Persians
produced individually styled weapons of elaborate de-
sign, although few examples have survived.

In contrast to the Christian crusaders, whose arms and
armour were simple in design and relatively austere in
decoration, the warriors of Islam, particularly the Mam-

By courtesy of the Metropolitan Museum of Art, New York, collection
of Giovanni P. Morosini, presented by his daughter GIU|Ia 1932

- :
Dutch pistol with carved ivory stock, made in Maastricht,
1690. In the Metropolitan Museum of Art, New York.
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liks, delighted in richly decorated arms. The important
centres of manufacture were Alexandria and Damascus.
Islamic Persia, Turkey under the Ottomans, and India
under the Moghuls excelled in cut steel and damascened
work in scimitar and dagger hilts of Indian carved jade,
which were exported to be mounted locally.

The design, construction, and decoration of armour
was especially outstanding from the 15th to the 17th
centuries. The most renowned centre of production,
Milan, Italy, produced many of the greatest armourers,
notably such family dynasties as the Negrolis and the
Missaglias and individual geniuses such as Lucio Pic-
cinino (c. 1535-after 1595).

Initially influenced by the Milanese workmanship, inde-
pendent styles of design and decoration emerged in
northern Europe in the 16th century, centred in Niirn-
berg, Augsburg, Innsbruck, Landshut, and Cologne. The
great workshops were those of the Seusenhofers in Inns-
bruck, Helmschmieds in Augsburg, Kunz Lochner and
Valentin Siebenbiirger in Niirnberg. They were assisted
by famous etchers, such as Jorg Sorg and Daniel Hopfer.

By courtezy of (left) the trustees of the British Museum, (right)

Metropolitan Museum of Art, New York, bequest of
Mrs. H.O. Havemeyer, 1929, the H.O. Havemeyer Collection

East Asian arms decoration.

(Left) Gold dagger hilt, Chinese, 5th-3rd century BC; Chou
dynasty (1122-221 BC). Height 12 cm. In the British
Museum. (Right) Metal inlaid tsuba made by Gotd Hokkio
Ichijo, Japanese, 19th century; late Edo period (1603-1867)
or Meiji period (1868-1912). 7.94 cm X 7.62 cm. In the
Metropolitan Museum of Art, New York.

Sixteenth-century court workshops, such as those of
the emperor Maximilian I at Innsbruck, of Henry VIII
at Greenwich near London, and of Henry II of France
at-Paris (Louvre school), produced especially rich ar-
mour for state and presentation purposes. The Royal
French workshop under Etienne Delaune (c. 1519-83)
and that of Elisacus Libaerts in Antwerp specialized in
lavishly embossed armour. While German and English
armour kept high decorative standards throughout the
16th century, Italian armour of the late 16th century
tended to display rather slipshod ornamentation.

The decoration of swords to be worn ceremonially at
court and firearms for duelling or sport became more im-
portant in the 17th and 18th ‘centuries than the orna-
mentation of armour, which was no longer worn. The
centres of production were European capitals—Paris,
London, Vienna, Prague, Dresden, Munich, Venice, and
Naples. Cut steelwork was especially popular. In the 16th
and 17th centuries, regional styles of decoration devel-
oped. Silver hilted swords were made in London and
Paris, and carved ivory pistol stocks were made by Dutch
craftsmen in Maastricht. Arms from the Russian town
Tula and the Caucasus Region were decorated with niello
(i.e., the filling of incised designs with a black alloy of
sulfur and silver, copper, or lead).

During the 18th century, the French were the arbiters
of fashion including that of arms design and decoration.
After the French Revolution, France continued to be
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the leader of fine arms production. A special workshop
was installed at Versailles near Paris, under Nicolas Noél
Boutet (1761-1833), that provided Napoleon with pre-
sentation pieces of superb quality. This workshop was
the last great one before the decline. In the 19th century,
style in arms design deteriorated, and the handcrafting of
arms decoration decreased as a result of the machine
manufacturing and mass production that were introduced
by the Industrial Revolution.

During the Shang, or Yin, period (c. 1766—c. 1122 BC),
the Chinese produced bronze blades of exquisite form
and workship, sometimes richly inlaid with gold and
silver wire. Most of China’s later weapon types and deco-
rative motifs were adapted from the arms and ornamenta-
tion of the nomadic peoples of the Central Asian steppes,
such as the Scythians and Mongols. The traditional con-
servatism of the Chinese arms maker preserved many of
these ancient forms and ornamental motifs until the 19th
century, when more modern weaponry was introduced
through Western trade..

Japanese armour was lamellar, or made of intercon-
nected scales, of such materials as metal or lacquered
leather. Leaving little surface for ornamentation, the
Japanese warrior relied for aesthetic effect largely on
armour accessories such as helmet crests, war masks and
colourful lacings.

Among the Japanese, the fashioning of swords and
sword furnishings, such as hilt mountings and sword
guards (tsuba), was one of the main occupations of arti-
sans working in metal. Comparable to the importance of
the jewelers craft in medieval Europe were schools of
sword furniture makers in Japan from the Kamakura
period (1192-1333) to the 19th century. There were
about 30 schools or traditional styles of design and crafts-
manship. The classical style was established in the 15th
century by the famed Gotd school, whose swords were
considered to be the only correct ones for court use. Per-
haps the most renowned individual master of tsuba
was Aoki Kaneiye (flourished mid-16th century), who
founded inhe importaint Kaneiye schiool of sword furniture
manufacture. ‘

India, apart from its Islamic influences, has a very ex-
uberant and colourful tradition of arms decoration.
Indians have long ornamented their weapons with bril-
liant gems and colourful inlay or used relief carvings of
floral scrolls interspersed with human figures, animals,
and mythical creatures. The influence of Indian crafts-

By courtesy of (left) the American Museum of Natural History,
New. York (right) the trustees of the British Museum

American Indian and African arms decoration.

(Left) War club made of caribou horn carved with a wolf’s
head, Chimmesyan Indian, Northwest Coast. In the
American Museum of Natural History, New York. (Right)
Ivory scabbard of a ceremonial sabre of the Owo-Yoruba
people of Western Nigeria. In the British Museum.

Shield of basketry, vegetable
gum, and paint, inlaid with
mother-of-pearl; Solomon Islands,
Melanesia. In the Museum of
Primitive Art, New York.

By courtesy of the Museum of Primitive
Art, New York

manship is reflected in many of the distinctive local styles
of Indonesia.

The decoration of arms in Africa varies widely accord-
ing to the region and culture. The Muslim peoples of
North Africa design and decorate their arms according
to the general traditions followed throughout the Islamic
world. There are local variants, however, notably the re-
nowned silver mounted Berber and Kabyle guns of Mo-
rocco. Sword hilts with gold leaf overlay are found in
West Africa, but in most of the Negro cultures weapon
decoration consists largely of wood and ivory carving.
Chieftains’ axes from the Congo area are particularly
elaborate in their carved decoration.

On the islands of the South Pacific, the choice of ma-
terials for making arms and armour was severely limited.
Metals, and sometimes even suitable stone, were unavail-
able. Nearly all of the objects for combat and hunting
made by these Oceanic peoples, therefore, had to be pro-
duced from such perishable materials as wood, bone, and
fibres. For this reason only recent historic examples have
been preserved. Because of the geographic isolation of
the islands, each group or tribe had its own tradition of
design and decoration. In general, however, most of the
ornamentation carved on spearheads, war clubs, and
shields consists of highly stylized human and animal
forms. The most distinctive styles of arms decoration are
those of the Marquesas and Tonga Islands, the Solomon
and Trobriand Islands, the Asmat and the Sepik region
of New Guinea, and Maori work from New Zealand.

From pre-Columbian North America, few examples of
decorated weapons have been preserved. Among them
are the stones finely modelled in bird shapes that were
probably intended as weights for spear throwers, Carved
warclubs (tomahawks) and buffalo shields, which the

Africa,
Oceania,
and pre-
Columbian
Americas



North American Plains Indians painted with magic pro-
tective motifs, have survived only from recent history. A
few examples of ancient Meso-American decorated arms
have been preserved: carved spearthrowers called atlatl
and shields with feather mosaics. The splendour of the
arms and armour of pre-Columbian Mexico and Central
America is primarily known through representations in
sculpture, painted murals, and the illustrated codices
that have survived from Aztec and early colonial days.
The arms excavated in Peru of the ancient Mochica and
Inca civilizations are basically similar in form, varying
only in decorative motifs.

COLLECTING AND STUDY

The first great armour collection was brought:together
by the Austrian archduke Ferdinand at Schloss Ambras,
Tirol, in the 16th century. It was conceived as a “Gallery
of Heroes,” representing all great generals of the time by
a suit of their armour. The Waffensammlung in Vienna
—the largest and most important collection of arms and
armour in the world—is largely based upon Archduke
Ferdinand’s collection.

Some other large collections that have been based on
extant princely armories include the Real Armeria in
Madrid, the Historische Museum (Riistkammer) in Dres-
den, the Armouries in the Tower of London, and the
Livrustkammaren in Stockholm. Important collections
of arms and armour assembled from artistic points of
view are in the Musée de ’Armée in Paris, the Armeria
Reale in Turin, the Museo Stibbert in Florence, the Wal-
lace Collection in London, and the Metropolitan Mu-
seum of Art in New York. :

During the 19th century many collections of arms and
armour were assembled, and many scholarly handbooks
were published, though most of them treated the subject
as history rather than art. Artistic interest in the collec-
tion of armour, which dates largely from the 20th cen-
tury, was influenced by the growing appreciation of Jap-
anese arms.
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Armstrong, Edwin H.

Edwin Howard Armstrong laid much of the foundation
of modern radio and electronics in a series of brilliant
and basic circuit designs. While still in college, he in-
vented the regenerative circuit, which was at one and
the same time the first amplifying receiver and the first
reliable, continuous-wave transmitter. His most widely
known circuit, invented in 1918, was the so-called super-
heterodyne circuit, a highly selective means of receiving,
converting, and greatly amplifying very weak, high-fre-
quency electromagnetic waves, which today underlies 98
percent of all radio, radar, and television reception. His
crowning achievement was the invention in 1933 of wide-
band frequency modulation, which later became known
as FM radio, a radical new system of nearly static-free
broadcasting that transmits the full, natural frequency
range of audible sound.

Fabian Bachrach

Armstrong, 1933.

Armstrong’s career revolved around New York City.
He was born on December 18, 1890, into a genteel, de-
voutly Presbyterian family in the old Chelsea district of
Manhattan. His father, born in the same district, was a
publisher, his mother a former schoolteacher, from a
neighbouring family. Armstrong was a shy boy interested
from childhood in engines, railway trains, and all me-
chanical contraptions.

At the age of 14, fired by reading of the exploits of
Guglielmo Marconi in sending the first wireless message
across the Atlantic, Armstrong decided to become an in-
ventor. He built a maze of wireless apparatus in his fam-
ily’s attic, by then removed to the suburbs, and began the
solitary, secretive work that absorbed his life. Except for
a passion for tennis, acquired from his father, and later,
for fast motor cars, he developed no other interest. Wire-
less was then in the stage of crude spark-gap transmitters
and iron-filing receivers, producing faint Morse-code sig-
nals, barely audible through tight earphones. Armstrong
joined in the hunt for improved instruments. On graduat-
ing from high school, he commuted to Columbia Uni-
versity’s School of Engineering on a red motorcycle, a
graduation gift from his father, to pursue his search.

In his junior year at Columbia, Armstrong made his
first, most seminal invention. Among the devices investi-
gated for better wireless reception was the then little un-
derstood, largely unused Audion, or three-element vacu-
um tube, invented in 1906 by Lee De Forest, a pioneer in
the development of wireless telegraphy and television.
Armstrong made exhaustive measurements to find out
how the tube worked and devised a circuit, called the re-
generative or feedback circuit, that suddenly, in the au-
tumn of 1912, brought in signals with a thousandfold
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amplification, loud enough to be heard across a room. At
its highest amplification, he also discovered, the tube’s
circuit shifted from being a receiver to being an oscil-
lator, or primary generator, of wireless waves. As radio-
wave generator this circuit is still at the heart of all
radio—television broadcasting.

Armstrong’s priority was later challenged by De Forest
in a monumental series of corporate patent suits, extend-
ing over 14 years, argued twice before the Supreme
Court, and finally ending—in a judicial misunderstand-
ing of the nature of the invention—in favour of de For-
est. But the scientific community never accepted this ver-
dict. The Institute of Radio Engineers refused to revoke
an earlier gold-medal award to Armstrong for the dis-
covery of the feedback circuit. Later he received the
Franklin Medal, highest of U.S. scientific honours, re-
affirming his invention of the regenerative circuit.

This youthful invention that opened the age of elec-
tronics had profound effects on Armstrong’s life. It led
him, after a stint as an instructor at Columbia, into the
U.S. Army Signal Corps laboratories in World War I in
Paris, where he invented the superheterodyne, a circuit
going far beyond the regenerative in amplification. It
brought him into early association with the man destined
to lead the postwar Radio Corporation of America (RCA),
David Sarnoff, whose young secretary Armstrong later
married. Armstrong himself returned after the war to
Columbia to become assistant to Michael Pupin, the not-
able physicist and inventor and his revered teacher. In
this period he sold patent rights on his circuits to the ma-
jor corporations, including rca, for large sums in cash
and stock. Suddenly, in the radio boom of the 1920s, he
found himself a millionaire. But he continued to teach
at Columbia, financing his own research, working along
with Pupin, whose professorship he inherited, on the
long-unsolved problem of eliminating static from radio.

In 1933 Armstrong secured four patents on advanced
circuits that were to solve this last basic problem. They
revealed an entirely new radio system, from transmitter
to receiver. Instead of varying the amplitude or power of
radio waves to carry voice or music, as in all radio before
then, the new system varied or modulated the waves’ fre-
quency (number of waves per second) over a wide band
of frequencies. This created a carrier wave that natural
static—an amplitude phenomenon created by electrical
storms—could not break into. As a result, FM’s wide
frequency range made possible the first clear, practical
method of high-fidelity broadcasting. :

Since the new system required a basic change in trans-
mitters and receivers, it was not embraced with any alac-
rity by the established radio industry. Armstrong had to
build the first full-scale FM station himself in 1939 at a
cost of over $300,000 to prove its worth. He then had to
develop and promote the system, sustain it through
World War II (while he again turned to military re-
search), and fight off postwar regulatory attempts to hob-
ble FM’s growth. When FM slowly established itself,
Armstrong again found himself entrapped in another in-
terminable patent suit to retain his invention. Ill and ag-
ing in 1954, with most of his wealth gone in the battle
for FM, he took his own life (January 31 or February 1).

The years have brought increasing recognition of Arm-
strong’s place in science and invention. FM is now the
preferred system in radio, the required sound channel in
all television, and the dominant medium in mobile radio,
microwave relay, and space-satellite communications.
Posthumously, Armstrong was elected to the pantheon of
electrical greats by the Union Internationale dec Télé-
communications, to join such figures as the French physi-
cist and mathematician André-Marie Ampére; Alexander
Graham Bell, the inventor of the telephone; the English
electrical pioneer Michael Faraday; and Guglielmo Mar-

. coni, the Italian developer of wireless telegraphy.

BIBLIOGRAPHY. L. LESSING, Man of High Fidelity: Edwin
Howard Armstrong (1956; rev. paperback ed., 1969), the
only definitive published biography; W.R. MacLAURIN and
R.J. HARMAN, Invention and Innovation in the Radio Industry
(1949), inventive and industrial background. :
(L.PL)

Arnold, Matthew

An English poet who ranks among the best of his time,
Matthew Arnold was also a critic whose theories have
worn better than those of his Victorian contemporaries.
He is above all notable for his grasp of the defects of
much of the romantic poetry of his time and for opening
what was then a still largely insular culture to the in-
fluence of Europe. His social, religious, and educational
writings were also of great importance in their time and
are of enduring interest today.

By courtesy of the National Portrait Gallery, London

Arnold, oil painting by G.F. Watts (1822-88).
In the National Portrait Gallery, London.

Early life and education. Arnold was born at Lale-
ham, Middlesex, on Dec. 24, 1822, the eldest son of the
famous Dr. Thomas Arnold, who was appointed head-
master of Rugby in 1828. From his mother, Mary (née
Penrose), he inherited Cornish blood and with it some-
thing of what he would have distinguished as the “Celtic”
strain in his sensibility. After a year at Winchester, Mat-
thew Arnold entered Rugby School (1837). His first
publication was a Rugby prize poem, Alaric at Rome
(1840). He entered Oxford as a scholar of Balliol Col-
lege in 1841, won the Newdigate Prize with his poem
Cromwell (1843), and graduated with second-class hon-
ours in 1844. At Oxford, probably in half-reaction from
the earnestness of his father’s Rugby, he affected a certain
dandyism and ironic detachment and struck some of his
contemporaries as a trifler. But he was elected to a fellow-
ship at Oriel (1845). Arnold’s levity was only a mask;
though, actually, “radiant, adorn’d outside,” he had even
then “a hidden ground of thought and of austerity with-
in.” Far from breaking with his father, he reverenced him
and spent much of his later life in advocating and fur-
thering his educational and religious aims.

For Oxford, too, Arnold retained an impassioned af-
fection. His Oxford was the Oxford of John Henry New-
man—of Newman just about to be received into the
Roman Catholic Church; and although Arnold’s own
religious thought, like his father’s, was strongly liberal,
Oxford and Newman always remained for him joint
symbols of spiritual beauty and culture. Oxford, like
Newmanism, might be a part of the dead or dying world;
it might be “the home of lost causes and impossible loyal-
ties,” and yet: “steeped in sentiment as she lies, spreading
her gardens to the moonlight, and whispering from her
towers the last enchantments of the Middle Age, who
will deny that Oxford, by her ineffable charm, keeps ever
calling us nearer to the true goal of all of us, to the ideal,
to perfection?”

Educational inspector. In 1847 Arnold became private
secretary to Lord Lansdowne, who occupied a high cabi-
net post during Lord John Russell’s Liberal ministries.
And in 1851, in order to secure the income needed for
his marriage (June 1851) with Frances Lucy Wightman,
he accepted from Lansdowne an appointment as inspec-
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tor of schools. This was to be his routine occupation
until within two years of his death, and it has often
been thought an incongruous task for so rare and sen-
sitive a spirit. The incessant travelling in all kinds of
weather and the constant exposure not only to provincial
hotels but to provincial rawness and philistinism certainly
cost him much in strength and energy. Yet education was
in his blood, and he loyally (if stoically) accepted the
role of propagandist and missionary for culture and for
state schools. Indeed, his fame as poet and critic should
not lead us, as it has often done, to forget the extent and
significance of his educational work. At a time when state
action of any kind was regarded with suspicion as “inter-
ference,” he saw the vital necessity in a modern democ-
racy of organizing public education, primary and secon-
dary, for the middle classes and for the populace.

Always critical of Victorian insularity and laissez-faire
and always eager to correct British national complacency
from a European standpoint, he made it his business to
point out to his countrymen what had already been done
in this direction on the continent. He was several times
sent by the government to inquire into the state of edu-
cation in France, Germany, Holland, and Switzerland,
and his reports show how conscientiously he devoted
some of his best energies to the work. Two of his reports
on schools abroad were reprinted as books, and his an-
nual reports on schools at home attracted wide attention,
written, as they were, in Arnold’s own urbane and civil-
ized prose. Though all this routine work could have been
done by lesser men, it is salutary to remember that Ar-
nold did it, especially as a corrective to the notion of him
as the “elegant Jeremiah” or the aloof and superior ex-
ponent of “culture.”

Poetic achievement. The work that gives Arnold his
high place in the history of literature and the history of
ideas was all accomplished in the time he could spare
from his official duties. Yet there is a unity in his whole
output; his verse and his literary, social, and religious
criticism, no less than his educational reports, proceed
from a consciousness exposed to the spirit of his age and
a sensibility quick to feel, and an intelligence alert to di-
agnose, the deeper maladies of the age. His first volume
of verse was The Strayed Reveller, and Other Poems. By
A. (1849); this was followed (in 1852) by another under
the same initial: Empedocles on Etna, and Other Poems.
In 1853 appeared the first volume of poems published
under his own name; it consisted partly of poems selected
from the earlier volumes and also contained the well-
known preface explaining (among other things) why
Empedocles was excluded from the selection: it was a
dramatic poem “in which the suffering finds no vent in
action,” in which there is “everything to be endured,
nothing to be done.” This preface foreshadows his later
criticism in its insistence upon the classic virtues of unity,
impersonality, universality, and architectonic power and
upon the value of the classical masterpieces as models for
“an age of spiritual discomfort”—an age “wanting in
moral grandeur.” Other editions followed, and Merope,
Arnold’s classical tragedy, appeared in 1858, and New
Poems in 1867. After that date, though there were fur-
ther editions, Arnold wrote little more verse.

In a letter -to his mother, written in 1869, he sums up
his own poetic achievement thus:

My poems represent, on the whole, the main movement of
mind of the last quarter of a century, and thus they will
probably have their day as people become conscious to
themselves of what that movement of mind is, and interested
in the literary productions which reflect it. It might be fairly
urged that I have less poetical sentiment than Tennysen,
and less intellectual vigour and abundance than Browning;
yet, because I have perhaps more of a fusion of the two than
either of them, and have more regularly applied that fusion
to the main line of modern development, I am likely enough
to have my turn, as they have had theirs.

He not only “had his turn” but has continued to hold
his place as, if not the most admired, yet for many
readers the most congenial, of the Victorian poets and as
the poet who addresses them with the voice of a human
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contemporary speaking directly to their condition. Not
much of Arnold’s verse will stand the test of his own
criteria; far from being classically poised, impersonal,
serene, and grand, it is often intimate, personal, full of
romantic regret, sentimental pessimism, and nostalgia. As
a public and social character and as a prose writer,
Arnold was sunny, debonair, and sanguine; but beneath
ran the current of his buried life, and of this much of his
poetry is the echo:

From the soul’s subterranean depth upborne

As from an infinitely distant land,

Come airs, and floating echoes, and convey

A melancholy into all our day.

“T am past thirty,” he wrote a friend in 1853, “and three
parts iced over.” The impulse to write poetry came typi-
cally when

A bolt is shot back somewhere in the breast,
And a lost pulse of feeling stirs again.

Though he was “never quite benumb’d by the world’s
sway,” these hours of insight became more and more
rare, and the stirrings of buried feeling were associated
with moods of regret for lost youth, regret for the fresh-
ness of the early world, moods of self-pity, moods of
longing for

The hills where his life rose

And the sea where it goes.

At Fox How, his father’s holiday home in Westmorland,
Matthew’s earlier life had been steeped in Wordsworthian
sentiment; he knew and revered the aged poet, who lived
a stone’s throw away at Rydal Mount. And Arnold may
be thought of as a Victorian Wordsworth—a Wordsworth
exiled from the hills, dwelling on lower reaches of the
river of time, further from the sources of life and inspira-
tion, and moved to yearning rather than to rapture by
Nature’s grandeur, calm, and self-dependence. Yet,
though much of Arnold’s most characteristic verse is in
this vein of soliloquy or intimate confession, he can
sometimes rise, as in “Sohrab and Rustum,” to epic se-
verity and impersonality; to lofty meditation, as in “Do-
ver Beach”; and to sustained magnificence and richness,
as in “The Scholar Gipsy” and “Thyrsis”—where he
wields an intricate stanza form without a stumble.

In 1857, assisted by the vote of his godfather (and pre-
decessor) John Keble, Arnold was elected to the Oxford
chair of poetry, which he held for ten years. It was
characteristic of him that he revolutionized this profes-
sarship, lecturing in English instead of Latin and con-
cerning himself not with “the trade in classic niceties” but
(as the American critic Lionel Trilling put it) “with the
demand which humanity makes for a poetry adequate to
the time in which it is written.” The keynote was struck
in the title and contents of his inaugural lecture: “On the
Modern Element in Literature,” “modern” being taken to
mean not merely “contemporary” (for Greece was “mod-
ern”), but the spirit that, contemplating the vast and
complex spectacle of life, craves for moral and intellec-
tual “deliverance.” Several of the lectures were afterward
published as critical essays, but the most substantial fruits
of his professorship were the three lectures On Translat-
ing Homer (1861)—in which he recommends Homer’s
plainness and nobility as medicine for the modern world,
with its “sick hurry and divided aims” and condemns
Francis Newman’s recent translation as ignoble and ec-
centric—and the lectures On the Study of Celtic Litera-
ture (1867), in which, without much knowledge of his
subject or of anthropology, he uses the Celtic strain as a
symbol of that which rejects the despotism of the com-
monplace and the utilitarian.

Arnold as critic. It is said that when the poet in Ar-
nold died, the critic was born; and it is true that from this
time onward he turned almost entirely to prose. But in
fact the critic had been alive in him from the start, and
his poetry had itself been the outcome of his effort to ap-
ply intelligence, as well as feeling, to the problem of “the
world’s multitudinousness.” It is a mark of Arnold’s dis-
tinction and many-sidedness that, instead of writing more
and worse poetry, he went on to produce those essays
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that place him first among Victorian critics and high
among those few European critics who have permanently
influenced the course of opinion about the nature and
function of poetry. In Arnold appears what is virtually a
new phenomenon: the “literary” intelligence playing
freely upon the great concerns of human life. He saw and
proclaimed the importance, for the modern world, of
those qualities of mind and spirit that literary culture can
give; and literary criticism has gained immensely from
his expansion of its scope.

Some of the leading ideas and phrases put into currency
in Essays in Criticism (First Series, 1865; Second Series,
1888). and Culture and Anarchy (1869) will be consid-
ered briefly. The first essay in the 1865 volume, “The
Function of Criticism at the Present Time,” is an over-
ture announcing briefly most of the themes he developed
more fully in later work. It is at once evident that he
ascribes to “criticism” a scope and importance hitherto
undreamed of. The function of criticism, in his sense, is
“a disinterested endeavour to learn and propagate the
best that is known and thought in the world, and thus to
establish a current of fresh and true ideas.” It is in fact a
spirit that he is trying to foster, the spirit of an awakened
and informed intelligence playing upon not “literature”
merely but theology, history, art, science, sociology, and
politics, and in every sphere seeking “to see the object as
in itself it really is.”

In this critical effort, thought Arnold, England lagged
woefully behind France and Germany, and the English
accordingly remained in a backwater of provinciality
and complacency. Even the great Romantic poets, with
all their creative energy, suffered from the want of it.
“Life and the world being in modern times very complex
things, the creation df a modern poet, to be worth much,
implies a great critical effort behind it.” The English lit-
erary critic must know literatures other than his own and
be in touch with European standards. This last line of
thought Arnold develops in the second essay. “The Lit-
erary Influence of Academies,” in which he dwells upon
“ihie notc of provinciality” in English literature, caused
by remoteness from a “centre” of correct knowledge and
correct taste. To realize how much Arnold widened the
horizons of criticism requires only a glance at the titles
(but better to read the content) of some of the other
essays in Essays in Criticism (1865): “Maurice de Guér-
in,” “Eugénie de Guérin,” “Heinrich Heine,” “Joubert,”
“Spinoza,” “Marcus Aurelius”; in all these, as increasing-
ly in his later books, he is “applying modern ideas to
life” as well as to letters and “bringing all things under
the point of view of the 19th century.”

The first essay in the 1888 volume, “The Study of Po-
etry,” was originally published as the general introduc-
tion to T.H. Ward’s anthology, The English Poets
(1880). It contains many of the ideas for which Arnold
is best remembered. In an age of crumbling creeds, po-
etry will have to replace religion. More and more, we
will “turn to poetry to interpret life for us, to console us,
to sustain us.” Therefore we must know how to distin-
guish the best poetry from the inferior, the genuine from
the counterfeit; and to do this we must steep ourselves in
the work of the acknowledged masters, using as “touch-
stones” passages exemplifying their “high seriousness,”
and their superiority of diction and movement.

The remaining essays, with the exception of the last two
(on Tolstoy and Amiel), all deal with English poets:
Milton, Gray, Keats, Wordsworth, Byron, and Shelley.
All contain memorable things, and all attempt a serious
and responsible assessment of each poet’s “criticism of
life” and his value as food for the modern spirit. Arnold
has been taken to task for some of his judgments and
omissions: for his judgment that Dryden and Pope were
not “genuine” poets because they composed in their wits
instead of “in the soul”; for calling Gray a “minor clas-
sic” in an age of prose and spiritual bleakness; for paying
too much attention to the man behind the poetry (Gray,
Keats, Shelley); for making no mention of Donne; and
above all for saying that poetry is “at bottom a criticism

" of life.” On this last point it should be remembered that

he added “under the conditions fixed . . . by the laws of
poetic truth and poetic beauty,” and that if by “criticism”
is understood (as Arnold meant) “evaluation,” Arnold’s
dictum is seen to have wider significance than has been
sometimes supposed.

Culture and Anarchy (1869) is in some ways Arnold’s
most central work. It is an expansion of his earlier at-
tacks, in “The Function of Criticism” and “Heinrich
Heine,” upon the smugness, philistinism, and mammon
worship of Victorian England. Culture, as “the study of
perfection,” is opposed to the prevalent “anarchy” of a
new democracy without standards and without sense of
direction. By “turning a stream of fresh thought upon
our stock notions and habits,” culture seeks to make
“reason and the will of God prevail.”

Arnold’s classification of English society into Barbar-
ians (the aristocracy: with their high spirit, serenity, and
distinguished manners and their inaccessibility to ideas),
Philistines (the great middle class, the stronghold of re-
ligious nonconformity, with plenty of energy and moral-
ity but insufficient “sweetness and light”), and Populace
(the masses, still raw and blind) is well known. Arnold
saw in the Philistines the key to the whole position; they
were now the most influential section of society; their
strength was the nation’s strength, their crudeness its
crudeness: Educate and humanize the Philistines, there-
fore. Arnold saw in the idea of “the State,” and not in
any one class of society, the true organ and repository of
the nation’s collective “best self.” No summary can do
justice to this extraordinary book; it can still be read with
pure enjoyment, for it is written with an inward poise, a
serene detachment, and an infusion of mental laughter,
which make it a masterpiece of ridicule as well as a
searching analysis of Victorian society. The same is true
of its unduly neglected sequel, Friendship’s Garland
(1871).

Religious writings. Lastly Arnold turned to religion,
the constant preoccupation and true centre of his whole
life, and wrote St. Paul and Protestantism (1870), Litera-
ture and Dogma (1873), God and the Bible (1875), and
Last Essays on Church and Religion (1877). In these un-
deservedly neglected books, Arnold really founded An-
glican “modernism.” Like all religious liberals, he came
under fire from two sides: from the orthodox, who ac-
cused him of infidelity, of turning God into a “stream of
tendency” and of substituting vague emotion for definite
belief; and from the infidels, for clinging to the church
and retaining certain Christian beliefs of which he had
undermined the foundations. To Arnold himself, it
seemed that his religious writings were constructive and
conservative. Those who accused him of destructiveness
did not realize how far historical and scientific criticism
had already riddled the old foundations; and those who
accused him of timidity failed to see that he regarded re-
ligion as the highest form of culture, the one indispens-
able without which all secular education is in vain. His
attitude is best summed up in his own words (from the

preface to God and the Bible): “At the present moment .

two things about the Christian religion must surely be
clear to anybody with eyes in his head. One is, that men
cannot do without it; the other, that they cannot do with
it as it is.” Convinced that much in popular religion was
“touched with the finger of death” and convinced no less
of the hopelessness of man without religion, he sought to
find for religion a basis of “scientific fact” that even the
positive modern spirit must accept. A reading of Arnold’s
Note Books will convince any reader of the depth of Ar-
nold’s spirituality and of the degree to which, in his
“buried life,” he disciplined himself in constant devotion
and self-forgetfulness.

Arnold died suddenly, of heart failure, on April 15,
1888, at Liverpool and was buried at Laleham, with the
three sons whose early loss had shadowed his life.

MAJOR WORKS
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cluding “Sohrab and Rustum,” “The Forsaken Merman,”
and “The Scholar Gipsy”); Poems, Second Series (1855);
Merope (1858; classical tragedy); New Poems (1867; includ-
ing “Thyrsis’ and “Dover Beach”).

PROSE WORKS: The Popular Education of France with
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Commission); On Translating Homer (1861); On Translating
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Essays on Church and Religion (1877); Mixed Essays (1879);
Irish Essays (1882); Discourses in America (1885); Essays in
Criticism. Second Series (1888; including “The Study of Po-
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Arrhenius, Svante Aligust

A Swedish chemist, Svante Arrhenius was a founder of
the modern science of physical chemistry, his best known
contribution being his theory of electrolysis. Arrhenius
was the first to suggest that electrolytes, certain sub-
stances that dissolve in water to yield a solution that
conducts electricity, are separated, or dissociated, into
electrically charged particles, or ions, even when there is
no current flowing through the solution. He estimated
the degree of dissociation of various electrolytes at vari-
ous dilutions.

He was born at Vik, Sweden, on February 19, 1859.
His father was a surveyor and estate manager. Svante,
the second son, is said to have taught himself to read at

_the age of three and to have become interested in mathe-

matics from watching his father add columns of figures.
He attended the Cathedral School at Uppsala and went
on to the university, where he studied physics, mathe-
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matics, and chemistry. In pursuit of his doctorate he
migrated to Stockholm to work on electrolysis under
Erik Edlund. In 1883 he published his first paper and in
May 1884, at Uppsala, defended his doctoral thesis con-
taining in embryo the dissociation theory.

The thesis was greeted with incredulity and awarded the
fourth class, a bare pass; the university in effect con-
demned an important and original thesis. The faculty at
Uppsala were skeptical of hypotheses and devoted to ac-
curate experimental work, while Arrhenius boasted (not
quite truly) that he had never performed an exact experi-
ment in his life; moreover, his subject fell awkwardly
between chemistry and physics. Even to the sympathetic
English physicist Sir Oliver Lodge, who in 1886 de-
scribed the theory to the British Association for the
Advancement of Science, Arrhenius seemed sometimes
“to indulge in . . . manipulation of imaginary data,” pro-
ducing “a confusion” from which emerged so-called
theoretical deductions. In reality, Arrhenius had a sta-
tistical sense and an ability to frame formulas to fit his
facts, both of which were rare among chemists of his
day. He had prudently sent copies of his thesis to the
most prominent physical chemists of the day, who were
able to understand it; and in August 1884 the German
physical chemist Wilhelm Ostwald went from Riga to
Uppsala to offer Arrhenius a post. He was at once given
a lectureship in physical chemistry at Uppsala; and in
1886 Edlund got him a travelling fellowship from the
Swedish Academy of Sciences.

Arrhenius spent from 1886 to 1890 working with other
eminent scientists—Ostwald at Riga, F.W. Kohlrausch
at Wiirzburg, Ludwig Boltzmann at Graz, and Jacobus
van’t Hoff at Amsterdam. During these years he refined
his theory, which gradually began to win adherents. In
1891 he was offered a chair at Giessen, Germany, where
Justus von Liebig, half a century earlier, had revolution-
ized the teaching of chemistry; but he wished to remain
in Sweden and obtained a post at the Royal Institute of
Technology in Stockholm. In 1895 he became professor
of physics and, in 1896, rector of the school. Abroad,
his reputation stood very high; but he was not elected
to the Swedish Academy of Sciences until 1901, and even
then with strong opposition. In 1902 he received the
Davy Medal of the Royal Society of London, which in
1911 elected him a foreign member; and in 1903 his own
countrymen made amends when he became the first
Swede to be awarded a Nobel Prize.

In 1905 he was offered a chair at Berlin, then the most
eminent position open to an academic chemist. On
patriotic. grounds, he refused; and the directorship of the
Nobel Institute for Physical Chemistry at Stockholm
was created for him. This gave him ample opportunity
for research and writing, and his later years were con-
tented.

In 1911 he visited the United States to receive the first
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Willard Gibbs Medal and to deliver the Silliman Lec-
tures at Yale University, published as Theories of Solu-
tions (1912). He died in Stockholm on October 2, 1927.
Arrhenius was a genial, energetic man who made many
friends on his visits abroad. His memory was excellent,
he loved nature, but he was indifferent to the fine arts
and literature. His range of scientific interests was very
wide: over the years, he moved away from the study of
solutions into immunology, where he made pioneering
studies on toxins, and then into geology and cosmology.
In Worlds in the Making (1908), he suggested that cool
stars might collide and form nebulae from which new
stars and planets would arise; and so the process would
go on indefinitely, life being spread about the universe
by bacteria propelled by light pressure. These specula-
tions have not found their way into modern cosmology.

BIBLIOGRAPHY. The only full-length biography of Arrhe-
nius is BE.H. RIESENFELD, Svante Arrhenius (1931), in German.
Brief English-language biographies may be found in the
Dictionary of Scientific Biography, vol. 1, pp. 296-302
(1970), with a full bibliography; E. FARBER (ed.), Great
Chemists (1961); and J.R. PARTINGTON, A History of Chem-
istry, vol. 4 (1964).

(D.M.K)

Art, Philosophy of

There are many disciplines called “philosophy of . . .”:
philosophy of science, philosophy of religion, philosophy
of history, philosophy of education, philosophy of art.
In each of these cases, what does the phrase “philosophy
of” signify? Those who are concerned with “the philoso-
phy of” a certain discipline (1) attempt to give careful
analyses of the principal concepts employed in that
discipline, and, by means of such analyses, (2) attempt
to determine the truth or falsity of very general state-
ments used in that discipline or about it. Thus, in the
philosophy of religion, clarity is sought about the use of
such terms as supernatural, God, miracle, cause, create,
and in the light of these to discover whether statements
such as “God exists” and “God created the world” are
true or false. Similarly, in the philosophy of art, attempts
are made to clarify concepts that are constantly used in
discourse about the arts—for example, “form,” “expres-
sion,” “meaning,” “symbol,” “representation,” “abstrac-
tion,” “beautiful”’—and in the light of these clarifications
to examine such statements as “Art is expression” and
“Every work of art is a symbol.” Conclusions arrived at
by philosophers of art are very general in that, while
they can be applied to particular works of art, they are
not primarily about particular works of art: whether a
certain painting is beautiful is a matter left for critics of
painting to decide; the philosopher of art is content if he
has answered to his satisfaction the question, “What is it
for a work of art to be beautiful?”

This article is divided into the following sections:

I. Conceptual foundations of the philosophy of art
Distinguishing characteristics
The interpretation of art
The mediums of art
Classifying arts by their mediums
Differences in the arts related to mediums
II. Theories of the nature, functions, and effects of art
Art as imitation (representation)
Analysis of representation
Subject matter
Symbols in art
Meaning
Art as expression
Expression in the creation of art
The expressive product
Art as form
The formalist position
Formal principles in art
Pragmatic theories of art
Hedonistic theories of art
Art as a means to truth or knowledge
Art as a means to moral improvement

I. Conceptual foundations of the philosophy of art
DISTINGUISHING CHARACTERISTICS

The philosophy of art is distinguished from art criticism,
which is concerned with the analysis and evaluation of

particular works of art. Critical activity may be primarily
historical, as when a lecture is given on the conventions
of the Elizabethan theatre in order to explain some of
the devices used in Shakespeare’s plays. It may be primar-
ily analytical, as when a certain passage of poetry is
separated into its elements and its meaning or import ex-
plained in relation to other passages and other poems in
the tradition. Or it may be primarily evaluative, as when
reasons are given for saying that the work of art in
question is good or bad, or better or worse than another
one. Sometimes it is not a single work of art but an
entire class of works in a certain style or genre (such as
pastoral poems or Baroque music) that is being eluci-
dated; and sometimes it is the art of an entire period
(such as Romantic). But in every case, the aim of art
criticism is to achieve an increased understanding or en-
joyment of the work (or classes of works) of art, and its
statements are designed to achieve this end.

The test of the success of art criticism with a given
person is: has this essay or book of art criticism in-
creased his understanding or enhanced his appreciation
of the work of art in question? Art criticism is par-
ticularly helpful and often necessary for works of art
that are more than usually difficult, so that the average
person would be unable adequately to understand or
enjoy them if left to himself.

The task of the philosopher of art is more fundamental
than that of the art critic in that the critic’s pronounce-
ments presuppose answers to the questions set by the
philosopher of art. The critic says that a given work of
music is expressive; but the philosopher of art asks what
is meant by saying that a work of art is expressive and
how one determines whether it is. In speaking and writ-
ing about art, the critic presupposes that he is dealing
with clear concepts, the attainment of which is the task
of the philosopher of art.

The task of the philosopher of art is not to heighten
understanding and appreciation of works of art but to
provide conceptual foundations for the critic by (1)
examining the basic concepts underlying the critic’s
activities to enable him to speak and write more intel-
ligibly about the arts, and by (2) arriving at true con-
clusions about art, aesthetic value, expression, and the
other concepts that the critic employs.

Upon what does the philosopher of art direct his at-
tention? “Art,” is the ready answer; but what is art and
what distinguishes it from all other things? The theorists
who have attempted to answer this question are many,
and their answers differ greatly. But there is one feature
that virtually all of them have in common: a work of art
is a man-made thing, an artifact, as distinguished from
an object in nature. A sunset may be beautiful, but it is
not a work of art. A piece of driftwood may have aes-
thetic qualities, but it is not a work of art since it was not
made by man. On the other hand, a piece of wood that
has been carved to look like driftwood is not an object
of nature but of art, even though the appearance of the
two may be exactly the same. This distinction is being
challenged in the 20th century by artists who declare that
objets trouvés (“found objects”) are works of art, since
the artist’s perception of them as such makes them so,
even if the objects were not man-made and were not
modified in any way (except by exhibition) from their
natural state.

Nevertheless, according to the simplest and widest defi-
nition, art is anything that is man-made. Within the scope
of this definition, not only paintings and sculptures but
also buildings, furniture, automobiles, cities, and garbage
dumps are all works of art: every change that human
activity has wrought upon the face of nature is art, be it
good or bad, beautiful or ugly, beneficial or destructive.

The ordinary usage of the term is clearly less wide. In
daily life when works of art are spoken of, the intention
is to denote a much narrower range of objects, namely,
those responded to aesthetically. Among the things in
this narrower range, a distinction, although not a precise
one, is made between fine and useful art. Fine art con-
sists of those works designed to produce an aesthetic
response or that (regardless of design) function as objects
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of aesthetic appreciation (such as paintings, sculptures,
poems, musical compositions)—those man-made things
that are enjoyed for their own sake rather than as means
to something else. Useful art has both an aesthetic and
a utilitarian dimension: automobiles, glass tumblers,
woven baskets, desk lamps, .and a host of other hand-
made or manufactured objects have a primarily useful
function and are made for that purpose, but they also
have an aesthetic dimension: they can be enjoyed as
objects of beauty, so much so that a person often buys
one brand of car rather than another for aesthetic rea-
sons even more than for mechanical reasons (of which
he may know nothing). A borderline case is architecture:
many buildings are useful objects the aesthetic function
of which is marginal, and other buildings are primarily
objects of beauty the utility of which is incidental or no
longer existent (Greek temples were once places of wor-
ship, but today their value is entirely aesthetic). The test
in practice is not how they were intended by their
creators, but how they function in present-day expe-
rience. Many great works of painting and sculpture, for
example, were created to glorify a deity and not, insofar
as can be ascertained, for an aesthetic purpose (to be
enjoyed simply in the contemplation of them for their
own sake). It should be added, however, that many artists
were undoubtedly concerned. to satisfy their aesthetic
capabilities in the creation of their work, since they
were highly perfectionistic as artists; but in their time
there was no such discipline as aesthetics in which they
could articulate their goals; in any case, they chose to
create “for the greater glory of God” by producing
works that were also worthwhile to contemplate for
their own sake.

This aesthetic sense of the word “art,” whether applied
to fine art or useful art, is the one most employed by the
majority of critics and philosophers of art today. There
are two other senses of “art,” however, that are still
narrower, and, to avoid confusion, their use should be
noted: (1) Sometimes the term “art” is restricted to the
visual arts alone or to some of the visual arts. Thus, the
art department in 20th-century colleges and universities
is usually the department of painting and sculpture (and
sometimes architecture). But as philosophers of art use
the term (and as it is used here), art is not limited to
visual art; music and drama and poetry are as much arts
as painting, sculpture, and architecture. (2) Sometimes
the term “art” is used in a persuasive sense, to include
only those works considered good art. “That’s not art!”
exclaims the viewer at an art gallery as he examines a
painting he dislikes. But if the term “art” is to be used
without confusion, it must be possible for there to be bad
art as well as good art; the viewer, .then, is not really
denying that the work in question is art (it is a man-made
object presented to be contemplated for its own sake) but
only that it is worthwhile.

The word “art” is also ambiguous in another way: it
is sometimes used to designate the activity of creating
a work of art, as in the slogan “Art is expression”; but it
is more often used to designate the product of that
process, the completed artwork or artifact itself, as in
the remark “Art is a source of great enjoyment to me.”
There will be occasion later to remark on this ambiguity.

Countless proffered definitions of “art” are not defini-
tions at all but theories about the nature of art that
presuppose that the ability to identify certain things in
the world as works of art already exists. Most of them
are highly unsatisfactory even as theories. “Art is an
exploration of reality through a sensuous presentation”
—but in what way is it an exploration? Is it always con-
cerned with reality (how is music concerned with reality,
for example)? “Art is a re-creation of reality”—but is all
art re-creation, even music? (It would seem likely that
music is the creation of something, namely, a new set of
tonal relationships, but not that it is the re-creation of
anything at all.) “Art is an expression of feeling though
a medium”—but is it always an expression (see below
Art as expression) and is it always feeling that is ex-
pressed? And so on. It appears more certain that Shake-
speare’s King Lear is a work of art than that these
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theories are true. All that seems to be required for
identifying something as a work of art in the wide sense
is that it is not a natural object but something made or
transformed by man; and all that is required for identify-
ing it as art (not as good art but as art) in the narrower
sense is that it funttions aesthetically in man’s experience,
either wholly (fine art) or in part (useful art); it is not
even necessary, as has been shown, that it be intended
by its creator to function in this way.

THE INTERPRETATION OF ART

Works of art present problems of both interpretation
and evaluation. Evaluation is not the concern of this
article (see AESTHETICS); but one problem about interpre-
tation deserves to be mentioned. Works of art are often
difficult, and howr to interpret them properly is far from
obvious. The question then arises as to what factors
should guide efforts at 1nterpretat10n

At one extreme lies the view known as isolationism, ac-
cording to which a knowledge of the artist’s biography,
historical background, and other factors is irrelevant to
an appreciation of the work of art and usually is harmful
in that it gets in the way, tending to substitute a recital of
these facts for the more difficult attempt to come to
grips with the work of art itself. If the work of art is not
understood on first acquaintance, it should be read (or
heard, or viewed) again and yet again. Constant re-ex-
posure to it, so that the recipient is totally absorbed in
and permeated by it, is the way to maximum apprecia-
tion.

At the other extreme, contextualism holds that the work
of art should always be apprehended in its context or
setting and that not merely knowledge about it but total
appreciation of it is much richer if it is approached with
this knowledge. According to the contextualists, not only
literature (ordinarily appreciated contextually) but also
the other arts, even nonrepresentational painting and
music, should be apprehended in this way.

No critic or art lover need hold to either position in its
undiluted form: a person could well be an isolationist
about some kinds of art, such as music, and a contextu-
alist about others, such as historical dramas and reli-
gious paintings. It is essential to be more specific, how-
ever, about the factors—other than careful and repeated
perusal of the work of art itselff—that the contextualist
holds are either necessary or extremely helpful in the ap-
preciation of works of art:

1. Other works of art by the same artist. If the artist
has created other works, particularly in the same genre,
acquaintance with them may enhance appreciation of
the work at hand. Quantity of works has no particular
merit in itself; but, when, say, one of the piano concertos
of the 18th-century Austrian composer Wolfgang Ama-
deus Mozart is heard, the auditor may (often largely un-
consciously) compare its mode, thematic material, and
method of development and resolution with some of
Mozart’s 25 other piano concertos. Knowledge of the en-
tire corpus of his work in a certain genre may heighten
enjoyment of a particular work.

2. Other works of art in the same genre by other artists,
particularly in the same style or tradition. Appreciation
of the pastoral poem “Lycidas,” by the English poet
John Milton, is doubtless enhanced by a study of the
pastoral tradition in poetry, with which Milton supposed
his readers to be acquainted. To study “Lycidas” in
isolation would needlessly deprive the reader of much of
the richness of texture of the poem and would even make
some of the references in it unintelligible.

3. A study of relevant facts about the artistic medium,
such as the instrumental limitations or advantages of
pipe organs in the time of the German composer Johann
Sebastian Bach (1685-1750) or the modes of presentation
of ancient Greek tragedies in the Athenian theatre. An
acquaintance with the artistic conventions and idioms in
which the artist operated often leads to better under-
standing of certain aspects of his work and helps to avert
misunderstandings of it.

4. A study of the age in which the artist lived—the
spirit of the time and its current ideas, the complex influ-
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ences that molded the artist, even the social, economic,
and political conditions of the time and place in which he
worked. Sometimes such knowledge is of dubious rele-
vance: it can be argued that no aid to the study of the 82
string quartets and 104 symphonies of the 18th-century
Austrian composer Joseph Haydn is provided by reading
about the political and economic conditions of his day.
It is interesting to study the evolution of the string quar-
tet or symphony from its origin through Haydn to the
present; but this would appear to be an evolution trace-
able entirely within the art form and not dependent on
factors outside it. This, however, is not always so: par-
ticularly in literature, where a study of such exterior fac-
tors seems to be of much more relevance. It would seem
important to know, for example, that Milton was aware
of the new Copernican astronomy but deliberately chose
in Paradise Lost to make his cosmos Ptolemaic, the anti-
quated astronomical system that was already steeped in
literature, mythology, and tradition.

5. A study of the artist’s life. Anthologists of literature
constantly assume that this is an important consideration,
since they supply detailed biographies prior to their selec-
tions by each author. It is true, of course, that knowl-
edge of the artist’s life can distract attention from his
work, as with those who cannot hear Beethoven’s late
quartets without constantly thinking, “What a pity it was
that he was deaf at the time!” Yet such knowledge may
also heighten experience of a work; some would say, at
any rate, that it helps to know that Milton was blind
when he wrote the sonnet “On His Blindness.” It is the
relevance of this kind of knowledge to an appreciation of
the poem, as a poem, that is in dispute. In every case,
however, it should be kept in mind that acquaintance
with the artist’s biography is a means toward an end, the
enhanced appreciation and understanding of the work of
art, and that otherwise it is aesthetically irrelevant. The
facts about the artist’s life are the means and the en-
hanced appreciation the end, not the other way around,
as is often found, for example, in psychoanalytic essays
attempting to infer facts about the artist’s subconscious
conflicts from his work; in these cases the work is being
taken as the means and the study of his life as the end.

6. A study of the artist’s intentions. It is this factor that
has prompted the principal controversy in the mid-20th
century. When difficulties arise as to what to make of a
work of art or when several conflicting interpretations
come to mind, how is the difficulty to be resolved? One
obvious suggestion is to consult the artist or his records
or memoirs or the testimony of people who knew him,
to discover what his intentions were with regard to the
work or the passage. It is tempting to believe that which-
ever way he intended it this is the way the work should
be interpreted; for in regard to his own work, surely the
author’s own word should be law.

This temptation is hotly decried by other critics as “the
intentional fallacy”—the fallacy (if it is a fallacy) of be-
lieving that whichever way the artist intended it is by def-
inition the way it really is. A work of art should stand on
its own, without help from the artist; if he has not suf-
ficiently realized his intentions within the work, forcing
the recipient to go outside for help, this is held to be an
artistic defect. Once the artist has completed his work,
moreover, and presented it to the world, it belongs to the
world and no longer exclusively to him: in the interpre-
tation of it he now becomes just one critic among many,
whose word should be respected but not taken as the final
authority. Perhaps other critics can think of better inter-
pretations than he did, which give a greater aesthetic re-
ward in subsequent encounters with the work; perhaps
there are even acceptable interpretations (such as the
Freudian interpretations of Shakespeare’s Hamlet)-that
he could not possibly have thought of himself at the time.

In the late 18th and early 19th centuries, Johann Wolf-
gang von Goethe set forth three criteria for critics to
consider in interpreting and evaluating a work of art: (1)
What was the artist trying to do? (2) Did he do it? (3)
Was it worth doing? The first of the three is intentional-
istic; and, says the intentionalist, surely this is plausible:
an artist can hardly be blamed for failing to do what

he had no intention of doing. It must first be known,
then, what he was trying to do.

But the anti-intentionalist points out that the intention
makes no- difference, only the product does. If the bal-
lerina excuses her fall in the middle of the dance by say-
ing that she intended it, the dance is just as marred aes-
thetically as if she had fallen accidentally. And if a poet
admits that he wrote rubbish and says that this is just
what he intended to write, one does not rate the poem
any higher because the poet’s intention was fulfilled.

The persistent questioner might ask, however, if there
are not at least some works of art in which the intentions
of the artist have to be known? Suppose that a contem-
porary critic reads a dull, stodgy, moralistic Victorian
novel and says at the end, “What an excellent parody of
a Victorian novel!” But it was not a parody; its intentions
were deadly serious—and should not this be known in
order to interpret and evaluate it properly? Not at all,
replies the anti-intentionalist; all the critic has to say is,
“As a Victorian novel, this is deadly dull; as a parody of
a Victorian novel, it is brilliant; if the author intended it
in the former way, so much the worse for him—his work
can still be praised for being brilliant parody, even if it

wasn’t intended as one. He just achieved something bet-

ter than he knew at the time.”

Still, the intentionalist has a point: sometimes the clue
to unlock an otherwise intransigent work may come
from the author’s statement of intention, and a plausible
interpretation might be unobtainable without it. Such a
suggestion might have come from a reader other than the
author; but there is no point in disdaining helpful hints,
regardless of their source. If the suggestion does come
from the artist himself, that is nothing against it. Per-
haps a work is less aesthetically perfect because it re-
quires outside clues to its interpretation, but few works
of art even approach perfection, and they may yet amply
repay attention, all the more if some plausible suggestion
comes from the outside. The 20th-century Russian com-
poser Sergey Prokofiev intended his Classical Symphony
to be a parody of the classical symphonies of Mozart and
Haydn—and regardless of whether the suggestion that it
be construed this way came from Prokofiev (as it did) or
from someone else, if it is rewarding to listen to it in this
way, then no one gains by refusing to accept the sugges-
tion. A statement of intention is not the only key to un-
locking the secrets of works of art, but it is one key
among many, and there appears to be no good reason
why it should not be used.

THE MEDIUMS OF ART

In the context of every work of art there are three items
to consider:

1. The genesis of the work of art.

2. The artifact, or work of art, which is a publicly avail-
able object or thing made by the artist and viewed by
the-audience.

3. The effects of the work of art upon the audience.

The first item comprises all the artist’s mental states,
both conscious and unconscious, in the creation of the
work, including his intention with regard to the work, as
well as all the factors that led to these states of mind: for
example, the spirit of the age, the socio-economic condi-
tions of the times, his exchange of ideas with other art-
ists, and so forth. Whatever factors helped to form the
work of art in the artist’s mind fall under this heading.
The experiences undergone by the artist in the creation
of the work constitute the artistic experience.

The third item includes all the effects of the work of art
upon those who experience it, including both aesthetic
and nonaesthetic reactions, the influence of the work of
art upon the culture, on the state of knowledge, on cur-
rent morality, and the like. The experience that involves
the observer’s attention to the .work of art for its own
sake and not for the sake of some ulterior end is called
aesthetic, but of course art has many effects that are not
aesthetic. The aesthetic experience belongs to the con-
sumer of art, as opposed to the artistic experience, which
belongs to the creator of art. :

The second item is what is usually called the work of art
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itself. According to some writers, such as the Italian
philosopher Benedetto Croce (1866—1952), the work of
art exists only in the mind of the artist, and the physical
artifact then counts as an effect of the work of art. But in
ordinary usage, as well as the usage of most philosophers
of art, the work of art is identified with the physical arti-
fact, as it exists in the physical medium. What goes on in
the creator’s mind is already contained in the first item.

Every work of art-occurs in a medium; that is, there is
some physical object or series of events by which the
work is communicated to the recipient (listener, observer,
reader) by means of his senses. In painting, the medium
is paint; in sculpture, such materials as stone or wood or
plastic. It might at first be thought that the medium of
music consists of the musical score on which the com-
poser writes the notes; but the written notes are not mu-
sic, they are a set of visual cues for the production of the

tones to be emitted by the various instruments. If every

player had a perfect memory, he would have no need for
the written score; indeed, music existed long before there
were any written scores and was played or sung from
memory from one year or generation to the next. It could
be said more plausibly that the medium of music con-
sists of the physical sound waves by means of which the
sound sensations enter the consciousness of the listener.
The medium of literature can truly be said to be words,
yet not words as abstract entities conceived in the mind
but words as spoken (in oral presentation) or written. The
physical medium of literature, then, is either auditory or
visual, although what is conveyed through the medium is
not.

Classifying arts by their mediums. There are many
ways of classifying the arts—by their purpose, by their
intentions, by their effects. But the most usual and the
most fundamental method of classifying the arts is by
their mediums:

Visual art. This includes two-dimensional visual arts
such as drawing and painting and also three-dimensional
visual arts such as sculpture and architecture. Some of
these should doubtless be called visuo-tactual art: build-
ings are ordinarily touched as well as seen, sculptures
could be more fully appreciated if touched as well as
seen, and even paintings may sometimes have enough
three-dimensionality to repay touch experience. At any
rate, all these arts appeal first and foremost, though not
exclusively, to the sense of sight; and the artifact is an
object in the visual medium.

Auditory art. This includes music in all its forms but
not song, opera, and those arts that combine music with
literature (see below). Just as the medium of visual art is
sight, so the medium of auditory art is sound.

In auditory art there is—unlike visual art—no physical
object (other than the score, which as has been seen is
not the music). There is only the temporally successive
series of sounds: sound waves emanating from the vari-
ous instruments. While no such tones are being emitted,
no sounds exist; only the musical score exists (and the
memories of listeners, some of whom might enable the
score to be reproduced if it were lost), from which music
can be reproduced. Unlike the existence of paintings and
sculptures, - the existence. of musical sounds is intermit-
tent. In what sense, then, does the music exist between
performances? It exists only in the sense that it is repro-
ducible from the written score.

Verbal art. The art of literature is clearly different
from both visual and auditory art. There are sound val-
ues in poetry, particularly when read aloud; but as sound
alone, literature would be the most poverty-stricken of
arts: what makes the sounds of poetry effective is (at
least 99 percent) knowledge of the meanings of the words
heard. Listening to the sounds of a poem or play uttered
in an unfamiliar language gives some idea of the impor-
tance in literature of knowing the meanings of the words.
Note that “murmuring,” one of the most pleasant sound-
ing words in English, has almost the same sounds as
“murdering.” It is almost exclusively a knowledge . of
word meanings that makes it possible to appreciate the
art of literature.

Nor is literature a visual art, although it is customary to
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read works of literature from a printed page. A critic
who said, “I think this poem is a bad one, because it is
written in unpleasant small type in double-column pages
on yellowed paper,” might be giving advice to typesetters
and book designers (these two groups are engaged in the
practice of visual arts), but he would be saying nothing
about the merits of the poem. The printed or written
word or for that matter the spoken word is only a vehicle
for the meanings. Literature, then, must be placed in a
separate class from either auditory or visual arts.

Mixed arts. Other arts variously combine the above
three types of arts; this group includes all the arts of per-

formance. Drama combines the art of literature (verbal - .

art) with the visual arts of costuming, stage designing,

and so on. Opera combines the art of music (its predomi-

nant component) with the art of literature (the libretto)
and the visual arts of stage design. Dance combines the
visual spectacle of moving bodies (the principal compo-
nent) with musical accompaniment, sometimes with ac-
companying words and often with stage design. Song
combines words with music. The motion picture com-
bines the visual component (a series of pictures presented
in such rapid succession that they appear to be moving)
with the verbal component (the script) and usually an in-
termittent musical background as well.

All the visual arts are also spatial arts, or arts of space;
music and literature are both temporal arts, or arts of
time. This leads to very great differences in the things
each can do. In temporal arts, the parts do not appear to-
gether before the audience but appear successively in
time, the second moment not beginning until the first one
has finished. In spatial arts, the entire work of art is pres-
ent simultaneously; attention to the parts of it is succes-
sive—it is impossible to concentrate on the whole at
once, at least on first viewing—but the entire object is
nevertheless there, and it is up to the viewer which part
he shall examine first. In three-dimensional art, such as
sculpture and architecture, the entire object is present,
but it is impossible even to see (much less to look at) all
of it at once: the back of a statue cannot be seen at the
same moment as the front and the exterior of a cathedral
cannot be viewed by someone inside it.

Temporal arts must be attended to in a certain order:
it is impossible to hear the symphony played backward,
or the drama, or the movie; even when technically it can
be done (as in running a motion picture in reverse), the
results usually are an aesthetic catastrophe. The recipient
is supposed to attend to the temporal work’s various
parts in an order predetermined by the artist. For this
reason, painting is not capable of telling a story in the
way that a novel is; for a story is a series of temporally
successive happenings, and a painting can at best take a
series of represented persons and objects and show them
as they exist at one moment only, one knife-edge of time;
whereas a novel can depict the temporally successive
happenings in the order of their occurrence (or in a dif-
ferent order, such as flashback).

The German aesthetician and dramatist Gotthold Les-
sing made this distinction the basis of his study Laokoon,
contending that the function of visual art is to create
beautiful objects and that the artist should select that
stance or moment at which the person or object appears
most beautiful, to enable the viewer to continue looking
at it with pleasure; whereas literature, being temporal, is
equipped to tell a story that includes many moments
other than pleasing ones (moreover, the scenes in litera-
ture are not seen with the eyes but only imagined). Les-
sing’s thesis that each art should restrict itself to what it
can do best or is peculiarly equipped by its medium to
do is a highly controversial one: it would virtually elimi-
nate program music, for example, and descriptions of na-
ture in novels. The tendency of art today is to attempt to
curtail distinctions between time and space rather than
to preserve them.

Differences in the arts related to mediums. Very sig-
nificant differences among the arts occur because of the
differences in their mediums:

Literary and nonliterary. The greatest difference
among the arts is between the literary and the nonliter-
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ary. Literature consists of a system of symbols with as-
signed meanings. A word is not simply a noise (or a mark
on a printed page); a word is a noise or a printed mark
with an assigned meaning. In different languages, differ-
ent noises have been assigned meanings, and the lan-
guage must be learned in order to understand what is be-
ing said. To appreciate the work of the 11th-century
novelist Lady Murasaki Shikibu, one must learn Japa-
nese; to fully appreciate Moliére, the 17th-century play-
wright, one must learn' French. No other art has this
problem: the Englishman can appreciate German music
as well as a German—or if he does not, it is not for lack
of learning a language.

Shapes, colours, and tones do not have assigned mean-
ings. That is not to say that these elements when present
in art cannot be said to have some sense of the term
“meaning.” There are many meanings of the word
“meaning,” and a colour, for example, can have meaning
in that it may symbolize something, as red symbolizes
courage; or it may have strong emotional or other effects
upon the viewer, evoking all manner of strong associa-
tions. But a colour or a tone has no assigned meaning: if
the question were asked, “What does middle C mean?”,
the answer would be, “It has no assigned meaning at all;
in that sense, it means nothing—it just has certain ef-
fects.” But if the meaning of a certain word in a poem is
not known, the reader is to that extent prevented from
appreciating the poem; for the medium of poetry is not
noises, not printed marks, but words, and the difference
between a noise and a word lies in the.fact that a word
is a noise with a meaning.

This fact makes for an enormous difference between lit-
erature and the other arts. A colour in a painting may be
the colour of an object represented; a colour may even
“mean” something; for example, the white of a white flag
that a person depicted in a battle painting is holding up
as a sign of surrender. But a colour, as a colour, has no
meaning at all; and the same is true of musical tones. A
pattern of musical tones may occasionally acquire a
meaning (the first four tones of Beethoven’s Fifth Sym-
phony were used to symbolize victory in World War II),
but when this happens it really has very little to do with
the music, and in any case most music is appreciated
without any such symbolism being present. But a noise,
however pleasing to the ear, is only a noise and not a
word unless it has an assigned meaning; and one must
know what that meaning is in order to apprec1ate a poem
or any other work of literature.

The translation problem. Because literature consists
of conventional symbols, there exists in literature the
problem of iranslation, which does not exist in the other
arts. When one seeks to make a work of literature avail-
able to a wider audience than that composed of only the
native speakers of the language in which the work was
written, the process of translation must be resorted to,
and, in this process, a great deal of the work’s original
character is lost.

In a poem there are (1) the sounds, (2) the dictionary
meanings of the words, and (3) the connotations of the
words—the manifold associations that they evoke (sen-
sory, intellectual, and emotional) in the minds of readers.
The sounds are the least important of the three, and
many a great poem as sheer sound is hardly even pleas-
ing. The finding of like dictionary meanings is usually a
simple matter, and when there is a word that has no
rough equivalent in the other language, it may be simply
retained in the original language (for example, the Ger-
man word Weltanschauung, meaning something like
“world outlook,” is often retained in English translations
of German works). As for the associations that hover
about a word, they may vary from language to language,
so that if a work is translated rather literally, the associa-
tive values of the words are lost. Thus, “My God!” is a
much stronger expletive in English than “mon dieu” is in
French, so that if the Frénch expression is translated into
the English one, it is, though literally correct, quite un-
faithful to the weaker emotive force of the French ex-
pression. Words can often be found in the second lan-
guage that have a roughly equivalent associative value to

the original one, but these will usually not provide a
literal translation; thus, the translator is faced with the
dilemma of being able to provide a literal-meaning trans-
lation or a translation that renders the spirit or “feel” of
the original but not both.

The question of ‘correspondence to actuality. The arts
also differ from one another, according to their mediums,
in whether the items in the medium correspond to items
in the world. Objects with colours and shapes are repre-
sented on canvas, and objects with colours and shapes
also exist in the outside world. Even when a painting is
nonrepresentational, it consists of colours and shapes,
which are items in the outside world (even though cer-
tain individual colours and shapes in the painting may
not exist in the outside world). But the case with music is
different: though the visual arts may-(to varying degrees)
convey the sights of nature, music does not convey the
sounds of nature. Even when a work of music attempts
to represent the sound of an iron foundry or the clatter-
ing of horses’ hooves, it really does not sound like these
things: musical instruments emit tones, and in nature are
found largely noises, and between the two there is an
enormous auditory difference. Some rhythms of nature
can be duplicated by musical instruments but hardly the
sounds themselves.

The medium of llterature, words, is indeed man created;
but of course this feature is far from unique to literature.
Words were devised -and employed in countless situa-
tions of daily life before they were ever embodied in lit-

erature; so in literature, as in visual art, a medium is be-

ing employed that existed before the art itself.

II. Theories of the nature, functions, and
effects of art
ART AS IMITATION (REPRESENTATION)

The view that “art is imitation” is at least as old as the
Greek philosopher Plato (428-347 BC), and, although
not widely held today, its long and distinguished history
is evidence of its continuing hold on human beings as an
account of the distinctive function of art. A terminologi-
cal puun, however, is in order here:
clarity, an artist should be spoken of as representing in
his work the persons and things and scenes of the world
but as imitating the work of other artists. Thus, “In this
painting he represents a barn and some wheat fields, and
in his. style he is imitative of Vincent van Gogh.” This
distinction will be employed here, with the result that
these traditional theories of art will be spoken of as the-
ories of representation rather than of imitation.

At some period in the history of art, aestheticians and
critics wrote as if nature should be recorded by the artist
with photographic fidelity. The invention of photography
(which can do this better than any painter) could plau-
sibly be said to have relieved the artist of any such re-
sponsibility. Still, art can represent reality: the represen-
tation of a house in a painting may not look exactly like
a house—it cannot, since the real house is three-dimen-
sional and the painting is two-dimensional—but it looks
enough like one to enable everyone unhesitatingly to
identify it as a house.

A distinction should be made between depiction and
portrayal. A painting may be said to depict a house if it
looks more like a house than like anything else. Thus,
most persons unhesitatingly classify this as a man, that as
a tree, and so on; only when the painter has distorted or
abstracted so much that a thing looks somewhat like a

in tho Intaract £
in the interests of

.wolf and also somewhat like a bobcat, do they hesitate

in saying what the object represented is. A picture may
depict a rather short man in a French general’s uniform
of the early 19th century; but it may, in addition, portray
Napoleon. It portrays Napoleon if (1) the artist intended
it to represent Napoleon (for example, if the title of the
painting is “Napoleon”) and (2) the painting does look
like Napoleon to some degree at least—at any rate it con-
tains no important characteristics known to be incom-
patible with those of Napoleon. Clearly, if it is a paint-
ing that depicts a tree in someone’s yard, it cannot be
considered a portrait of Napoleon, no matter how much

the artist said he intended it to be one. Depiction subjects -
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can ordinarily be recognized at once with a little knowl-
edge of the world and the names of the things in it. Por-
trayal subjects require knowledge of whomever the
artist intended to portray; even when that seems obvious,
as in the case of Napoleon (who would be instantly recog-
nized, unlike the portrait of a private in his army), the
viewer would have to be told, by the title or otherwise,
that not only does the painting depict a man in a French
general’s uniform but that it was intended by the artist to
be a portrait of this particular man. Otherwise, how
would the viewer know that it did not actually portray
his double, or his stand-in? The word represent, as used
in connection with art, can mean either “depict” or “por-
tray.”

Analysis of representation. Representation always in-
volves a certain degree of abstraction; that is, the taking
away of one characteristic or more of the original. Even
a fairly realistic painting of a person, for example, lacks
some features that characterize actual persons: the paint-
ing is two-dimensional, whereas every actual person is
three-dimensional; the surface of a painting is paint, but
not so the person; the actual person has very numerous
pores and other marks on his face that are lacking (in
whole or in part) in the painting, and so on. The depic-
tion of a person in a painting is usually sufficient to en-
able human viewers to recognize the figure as a person—
though it is apparently not sufficient for an animal, who
sees only a coloured canvas where people see on the col-
oured canvas a representation. When the degree of ab-
straction is so great that it is no longer possible to recog-
nize this shape as a human shape or as the shape of any
identifiable object, the painting is then spoken of as non-
representational. (In popular parlance such paintings are
called abstract; but this is misleading, for abstraction is
a matter of degree, and, as has just been shown, all depic-
tions are necessarily abstract—that is, abstracted from
reality to some degree.) The actual object with all its mil-
lions of qualities is at one end of the spectrum, and the
painting so abstracted that a depiction subject is unrecog-
nizable is at the other end; between the two extremes lie
all the possible degrees of abstraction.

Literature can be representational but not in the same
way as visual art. It is quite natural to say that in a novel
or drama a number of characters and actions are repre-
sented. The representation is, of course, not a visual one;
it is representation through language. The painter por-
trays Napoleon by making a portrait of him; the writer
does so by describing him in words. The writer, unlike
the painter, can also depict action. Not all literature, of
course, is representational in this way: a sonnet may con-
tain no characters at all and no action, consisting solely
of an expression of feeling by some unspecified speaker.

Any of the mixed arts that include words as part of
their medium, such as drama or film, can be, like litera-
ture, representational. Indeed, they have a further ad-
vantage: they can depict action not only through words
but also by showing the characters and exhibiting the
action before the spectator. These arts are visual as well
as verbal, and since they are not limited to one moment
in time, as painting and sculpture are, they are temporal
arts as well as spatial. These mixed arts, then, can be
doubly representational.

Is it possible for music, too, to be representational?
Music cannot visually show characters or objects, nor can
it describe them in words; can it “depict them in tones”?
Program notes at concerts usually assume without ques-
tion that it can. The audience is told about the tone poem
Don Quixote, by the Austrian composer Richard Strauss,
“The composer has given us a musical representation of
the Don’s adventures. The 17th-century Spanish writer
Miguel de Cervantes has described them in words, and
Strauss has done so in tones.” But the claim to represen-
tation in music is, to say the least, quite dubious. With-
out the title, with the music alone, would there be any
clue that the music was supposed to be “about” the ad-
ventures of Don Quixote? True, there is a passage that
resembles the bleating of sheep sufficiently for that much
to be guessed; but even to conjecture that this passage is
a representation of sheep bleating is a far cry from being
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able to reconstruct the entire story. Suppose that Strauss
had left every note in the score just as it was but changed
the title; would the piece then have been a representation
of something else? The very fact that this question can
be asked shows how different music is from visual art:
if a painter has drawn a house but indicated in the title
that it was supposed to be a tree, the viewer could still
say, on the basis of what he saw in the picture, that it was
not a tree but a house. But in music the listener is never
in this situation: if he says that this series of tones repre-
sents the adventures of Don Quixote, he says this because
of the title Strauss used. If the composer had given it no
programmatic title, one listener might think of one repre-
sented subject, another a different one, and a third none
at all, and there would be no way of showing who was
right or even whose opinion was to be preferred. The
conclusion seems to be that music by itself—without
title, without words, without depicted action (as in a com-
bination of music and drama such as opera)—is incapa-
ble of representing anything. There is simply a series of
musical tones that may suggest differing associations,
programmatic or otherwise; but the musical tones by
themselves cannot be said to represent anything at all.

This might be objected to as an overstatement. If a pic-
ture can represent a house by looking more like a house
than anything else, cannot a work of music represent the
sea by sounding more like the sea than any alternative?
And is this not the case in, for example, the French com-
poser Claude Debussy’s tone poem La Mer? Even this,
however, is highly questionable; almost no one guesses
the title to Debussy’s tone poem without first knowing
what it is; it may seem obvious enough after the com-
poser has channelled the listener’s response by means of
his title but not beforehand. And surely this is because
the sounds in the tone poem do not sound more like the
sea than like anything else: the tone poem consists, after
all, of a series of complex musical tones, emitted by vio-
lins, cellos, clarinets, flutes, trumpets, and so on; and it
would be difficult indeed for these sounds, which are
musical tones, to sound very much like the sea, whose
sounds consist after all of a series of complex noises.
There is no great similarity between any one series of
musical tones and any one series of nature’s noises.
Hence, the first cannot be said to constitute a representa-
tion of the second.

The matter is even more obvious in the case of those
numerous programmatic titles in which the supposedly
represented subject contains no sounds at all. Debussy’s
Reflets dans I'eau (Reflections in the Water) is taken by
some as a musical representation of reflections in the wa-
ter. But reflections in the water emit no sounds at all, not
even noises. No one, then, could say that the sounds in
Debussy’s piano composition resemble the sounds of re-
flections in water. The resemblance, if there is any, is
much more remote: it may be that the feeling obtained
when Debussy’s composition is heard is somewhat like
the feeling that arises when reflections in water are seen.
This is highly improbable without knowledge of the title,
but at most it would provide a mood resemblance, which
is far removed from a representation by music of things
in the world. The conclusion seems inescapable that mu-
sic is not to be classified as a representational art, at least
not in the same straightforward meaning of “representa-
tion” that applies to the other arts.

So much, then, for the capacities of the various arts as
far as representation is concerned. But the question re-
mains: in those arts that are properly called representa-
tional, what should be the nature of the representation?

That art should be an outright duplication (incorrectly
called “imitation”) of reality is a view that was put for-
ward by the French novelist Emile Zola in his book Le
Roman expérimental (The Experimental Novel) and has
been occasionally held (though not practiced) by painters
reacting against Romanticism, such as the 19th-century
French artist Gustave Courbet. Zola advocated a novel
that resembled a scientific investigation into reality. Plot
was to be of no importance, rather an aspect of reality
was to be examined searchingly, and from this the story
would unfold without imaginative effort. Persons or

Musical
attempts to
represent
the
soundless



46 Art, Philosophy of

Objections
to Zola’s
theory of
duplicat-
ing reality

groups of persons would be depicted, and from them the
action would evolve.

It would be impossible, of course, to carry out such an
ideal of art as “report” and undesirable even if it were
possible. First, the author or painter must select a sub-
ject; and, within the subject, he must select which details
to treat, for he cannot in a hundred lifetimes describe
them all: since every object and event has an indefinitely
large array of qualities, there is no point at which a de-
scription of it would be completed. Besides, the very lan-
guage used (no matter how neutral a description is at-
tempted) will colour the account. Even if the words were
colourless, the mode of putting them together would
yield a style, which would colour the account once again.
Indeed, should such an ideal be achieved (as in the ver-
batim transcription of an actual trial) it would be the
deadliest possible bore.

Art, even representational art, is not a reproduction of
reality; it is a transformation of reality. How, specifically,
is reality transformed in being represented in art? There
is probably no general satisfactory answer to this ques-
tion. Each art, each style of art, and each work of art
transforms reality in its own way—the 19th-century
French painters Paul Cézanne in one way, Pierre-
Auguste Renoir in another; the 19th-century Russian
writers Fyodor Dostoyevsky in one way, Leo Tolstoy in
another. No set of rules can lead to predictions as to what
transformation of reality will be conceived in the mind
of the next creative artist. Reality is the common base,
but each artist deals with it in his own unique way.

Subject matter. Do all works of art have a subject
matter? The answer to this depends on what is meant. by
the term subject matter, which signifies basically what
the work is about. There are several senses of being
“about” that may be referred to:

1. “What is the subject matter of the Odyssey by the
ancient Greek poet Homer?” The most natural answer
would be: “The wanderings of Odysseus.” This is the
“representational content” of the work. A person who
read it simply for the story could easily give this answer.
There is contained in the work itseif an account of the
wanderings of a character named Odysseus, who has no
counterpart in the outside world (that is, he is a fictional
character) but who does resemble people in the outside
world in that he is a man, he is away from home, he is
beset by many vicissitudes, and so on. If the subject mat-
ter were stated in greater detail, the result would be an
account of the plot.

Does painting have subject matter in this sense? If “sub-
ject matter”-is taken to mean representational content,
the answer is often yes; representations of people and
trees and the like are easily identifiable in the painting.
Sometimes the subject could not be ascertained except
for the title, which is not strictly a part of the painting
(the title is not a piece of visual art, consisting as it does
of words). But quite clearly it cannot be said that the sub-
ject matter of the painting is whatever the title says it is:
if the title says “Clouds” and the painting is obviously a
still life with pears and grapes, it can hardly be said that
the painting has clouds as its subject matter simply be-
cause the title says so. It was long said that the painting
called “Sacred and Profane Love” by the 16th-century
Italian artist Titian had sacred and profane love as its
subject matter; but Titian himself gave it no such title—
the title was added more than a century later by some-
one else. It cannot be said that the subject matter is what
whatever title it came to be given says it is (it could be
given numerous incompatible titles); the subject matter,
in this sense, must be evident from—or at least not in-
compatible with—what is seen in the painting itself. The
same remarks apply to music: music cannot be “about”
anything that the composer happens to seize on as a title;
if it were, and he changed the title without changing a
note of the music, would the subject matter of the music
have changed? Strong reasons already have been given to
doubt that music can have a subject matter at all.

2. In addition to a subject matter in the sense of repre-
sentational content, a work of art may have subject mat-
ter in the sense of theme, or underlying idea. The subject

matter in the sense of representational content of Jude
the Obscure, by English novelist and poet Thomas
Hardy, is the intellectual ambitions of the main charac-
ter, Jude, and the vicissitudes befalling him along the
way; but the subject matter in the sense of theme or un-
derlying idea is man’s struggle to realize his ambitions;
and the thesis (implicit message) of the novel is (or may
be) that man’s highest ambitions are doomed to frustra-
tion. Not all novels and dramas and poems have a theme
or thesis; they may simply tell a story and nothing more.
Works of literature do sometimes operate in both dimen-
sions: a story and a theme or thesis underlying the story.
Works of representational visual art may also do so: one
might allege that the theme of “Guernica,” by the 20th-
century Spanish artist Pablo Picasso, is the horror of
war. Again, it is doubtful whether works of music can be
said to have a theme at all (indeed, the term theme ap-
plied to music has a very different meaning: it refers to
a set of tones around which variations or developments
are composed). If someone were to say that the theme of
a work of music was the human condition or man’s fear
of death, how would such a view be supported? Since
music is not representational, what musical passages
would he take as evidence for his theory, and why? A
composer might indeed title his work “The Human Con-
dition,” but this would no more show that the music was
about the human condition (had the human condition as
its subject matter) than giving the programmatic title
“Clouds” to a musical composition shows that the com-
position actually is about clouds.

Symbols in art. Works of art may not only have sub-
ject matter, they may also contain symbols. Certain ele-
ments in a work of art may represent, say, a whale; but
the whale thus represented may be (as it is in Moby Dick
by the 19th-century U.S. writer Herman Melville) a sym-
bol of evil. In Tolstoy’s Anna Karenina is represented a
gallery of characters dominated by Anna herself, and a
tremendous number of actions in which these characters
engage; but there is a constantly recurring item in the
representational content, namely, the train. Time and
again the irain causes or accompanies frusiration, disas-
ter, betrayal, and other evils—so much so that before the
novel is ended it becomes apparent that the train here is
a symbol of the iron forces of material progress toward
which Tolstoy had such great antipathy.

What is it that makes an item in a work of art a symbol?
It is something represented in the work of art—an ob-
ject, an action, or a pattern of objects and actions, or
even (less frequently) simply a nonrepresentational item
such as a colour or a line—that does the symbolizing;
what is symbolized is a characteristic, such as evil or
progress or courage. But by virtue of what does the first
(A) become a symbol of the second (B)?

The answer is not the same for all symbols, since some
are conventional and some are natural. The cross is a
symbol of Christianity, and it is a conventional symbol
of suffering; in order for it to become a symbol, people
had to adopt or accept the cross as standing for suffering.
Other symbols are natural—the sun as the symbol of life
and strength, a river as the symbol of eternal change and
flowing, and so forth; in these cases there was no agree-
ment (convention) as to what would stand for what, for
the relation is too obvious—the symbolism is much the
same in the tradition of all nations and civilizations.

Various symbols have, to varying degrees, elements of
both the conventional and the natural: the eagle on the
standard of the United States of America symbolizes
strength—this is natural, because the eagle is strong, and
conventional, because the eagle was officially adopted as
the symbol of the United States. In the case of many
symbols, the natural relation between symbol and thing
symbolized is not strong enough by itself to achieve the
symbolism, and the conventional relation was entered in-
to in order to effect a-symbolism that already had a cer-
tain natural basis: When A is a symbol of B, there must
be some relation, either natural or conventional, between
the symbol and what is symbolized. When the natural re-
lation is strong, the conventional is minimal or nonex-
istent, and vice versa.
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But there is another element in symbolism if it is to
function with full-bodied effectiveness in a work of art,
and that is what has been called a “vital basis” provided
by history and tradition. In the U.S. flag there is very lit-
tle natural basis for symbolism; it is almost wholly con-
ventional. But the fact that it has been saluted for so
long, that it has been present on battlefields, that the
bodies of military dead have been wrapped in it, and so
on—that is, the fact that it has acquired a life, a history
—have given it an “affect” (human emotion or mood) it
did not have before. Melville and Tolstoy not-only repre-
sented the whale and the train: they invested these repre-
sentations with such strong emotional affect that the
reader is much more inclined than he would be otherwise
to say that these objects are the symbols of the qualities
he ascribes to them. :

When some item in a work of art is construed as a sym-
bol, it is always infused with these vital qualities. Clearly,
not every case of one thing standing for something else
is a symbol in this sense: a carrot in a painting does not,
just by itself, symbolize growth. But barbed-wire fences
do symbolize tyranny, not only because many prisoners
have been enclosed in barbed-wire fences (this is the nat-
ural basis for the symbolism) but also because of con-

.centration camps and the countless tragic events of

recent history that have provided the “vital basis” for
the symbolism.

Meaning. Do works of art have meaning? The answer
depends once again on how the question is construed: the
word “meaning” is an equivocal term that can itself mean
many different things.

Clouds mean rain, a falling barometer means that a
storm is coming, a twister in the sky means an approach-
ing tornado—that is, the one is a sign of the other; these
relations exist in nature and were discovered, not in-
vented, by man. On the other hand, a bell ringing means
the end of class, this note on the score means that D
sharp is to be played on a certain instrument, and the
word cat to someone who knows English means a cer-
tain species of domesticated quadruped; these relations
are conventional, established by man. But both the nat-
ural and the conventional items are examples of mean-
ing in its most general sense—one thing (A) standing for
another (B).

Since the medium of literature is words, and words are
conventional vehicles of meaning, literature has meaning
in a way that the other arts do not, since every word, to
be a word at all, must have a meaning. In the sense in
which the word cat means something, middle C and an
ellipse do not have meanings at all.

When the question is asked about meaning in art, how-
ever, it is not usually the individual ingredients in it that
are being referred to: if it were, the answer could simply
be, “Yes, this word has a meaning and that word has; so
does the sentence as a whole; and items in paintings
sometimes have meaning; for example, the halo over the
Madonna’s head symbolizes holiness.” What is being
asked is whether the work of art as a whole has a mean-
ing. But what does the question itself mean? Several dif-
ferent things can be meant: (1) The inquirer may be ask-
ing, “What is it about?” in which case the question is
about subject matter, already discussed. (2) He may be
asking, “What is its theme?”—for example, is the motion
picture He Who Must Die really a parable about the life
of Christ? (3) He may be asking, “What is its thesis?”
For example, what is the message of the Anglo-Irish au-
thor Jonathan Swift to the reader in “A Modest Pro-
posal”? (4) The inquiry may be about the effects’ of a
work of art on the recipient—either what these effects are
or what they could or should be. In this sense, all works
of art have meaning, since they all have effects (Whether
there is one type of effect that a given work of art should
have is another question). This is, however, an extremely
misleading use of the word “meaning.” Indeed, the entire
discussion of “meaning in art” is a most confusing one—
and the fault does not lie in art, but in the human users
of words. Endless unnecessary mysteries can be created

‘by using such nebulous words as “meaning” as if they

were simple, straightforward, and susceptible to one in-
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terpretation. It would contribute greatly to the clarifica-
tion of discussions of philosophy of art if the word mean-
ing were not used in them at all but some conception
clearer and more specific.

ART AS EXPRESSION

The view that “art is imitation (representation)” has not
only been challenged, it has been moribund in at least
some of the arts for more than a century. It has largely
been replaced by the theory that art is expression. In-
stead of reflection states of the external world, art is held
to reflect the inner state of the artist. This, at least, seems
to be implicit in the core meaning of “expression”: the
outer manifestation of an inner state. Art as a representa-
tion of outer existence (admittedly “seen through a tem-
perament”) has been replaced by art as an expression of
man’s inner life.

But the terms “express” and “expression” are ambiguous
and do not always denote the same thing. Like so many
other terms, “express” is subject to the process—product
ambiguity: the same word is used for a process and for
the product that results from that process. “The music
expresses feeling” may mean that the composer ex-
pressed his feeling in writing the music or that the music
when heard is expressive (in some way yet to be defined)
of human feeling. Based on the first sense are theories
about the creation of art; founded on the second are the-
ories about the content of art and the completion of its
creation. ‘ )

Expression in the creation of art. The creation of a
work of art is the bringing about of a new combination
of elements in the medium (tones in music, words in lit-
erature, paints on canvas, and so on). The elements ex-
isted beforehand but not in the same combination; cre-
ation is the re-formation of these pre-existing materials.
Pre-existence of materials holds true of creation quite
apart from art: in the creation of a scientific theory or
the creation of a disturbance. It applies even to creation
in most theologies, except some versions of Christian
theology, in which creation is ex nihilo; that is, without
pre-existing matter. .

That creation occurs in various art mediums is an obvi-
ous truth. But once this is granted, nothing has yet been
said about expression; and the expressionist would say
that the foregoing statement about creation is too mild to
cover what he wants to say about the process of artistic
creation. The creative process, he wants to say, is (or is
also) an expressive process; and for expression something
more is necessary than that the artist be creating some-
thing. Great care must be taken at this stage: some say
that the creation of art is (or involves) self-expression;
others say that it is the expression of feeling, though not
necessarily of one’s own feeling (or perhaps that and
something more, such as the feeling of one’s race, or of
one’s nation, or of all men); others say that it is not nec-
essarily limited to feelings, but that ideas or thoughts can
be expressed, as they clearly are in essays. But the dis-
tinctively expressionist view of artistic creation is the
product of the Romantic movement, according to which
the expression of feelings constitutes the creation of art,
just as philosophy and other disciplines are the expres-
sion of ideas. It is, at any rate, the theory of art as the
expression of feelings (which here shall be taken to in-
clude emotions and attitudes) that has been historically
significant and developed: art as specially connected with
the life of feeling.

When a person is said to be expressing a feeling, what
specifically is he doing? In a perfectly ordinary sense, ex-
pressing is “letting go” or “letting off steam”: man ex-
presses his anger by throwing things or by cursing or by
striking the person who has angered him. But, as many
writers have pointed out, this kind of “expressing” has
little to do with art; as the U.S. philosopher John Dewey

said, it is more of a “spilling over” or a “spewing forth” "

than expression. In art at least, expression requires a me-
dium, a medium that is recalcitrant and that the artist
must bend to his will. In throwing things to express
anger, there is no medium—or, if the man’s body is
called the medium, then it is something he does not have
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to study to use for that purpose. It is still necessary to
distinguish a “natural release” from an expression. If
poetry were literally “the spontaneous overflow of pow-
erful feelings,” as William Wordsworth ‘said, it would
consist largely of things like tears and incoherent bab-
blings. If artistic creation can plausibly be said to be a
process of expression, something different from and
more specific than natural release or discharge must be
meant.

One view of emotional expression in art is that it is pre-
ceded by a perturbation or excitement from a vague
cause about which the artist is uncertain and therefore
anxious. He then proceeds to express his feelings and
ideas in words or paint or stone or the like, clarifying
them and achieving a release of tension. The point of this
theory seems to be that the artist, having been perturbed
at the inarticulateness of his “ideas,” now feels relieved
because he has “expressed what he wanted to express.”
This phenomenon, indeed a familiar one (for everyone
has felt relieved when a job is done), must still be ex-
amined for its relevance. Is it the emotion being ex-
pressed that counts or the relief at having expressed it?
If the concern here is with art as therapy or doing art to
provide revelations for a psychiatrist; then the latter is
what counts; but the critic or consumer of the art is sure-
ly not concerned with such details of the artist’s biogra-
phy. This is an objection to all accounts of expression as
process: how is any light at all cast upon the work of art
by saying that the artist went through any expressive pro-
cess or through any process whatever in the genesis of
it? If the artist was relieved at the end of it, so much the
better for him; but this fact is as aesthetically irrelevant
as it would be if he had committed suicide at the end of
it or taken to drink or composed another work immedi-
ately thereafter. )

Another problem should be noted: assuming that the
artist does relieve his oppressed state of mind through
creating, what connection has this with the exact words
or score or brushstrokes that he puts on paper or canvas?
Feelings are one thing, words and visual shapes and tones
are quite another; it is these iatter that constituie the art
medium, and in it that works of art are created. There is
doubtless a causal connection between the feelings of the
artist and the words he writes in his poem; but the ex-
pression theory of creation talks only about the artist’s
feelings, while creation occurs within the art mediums
themselves; and to speak only of the former is not to tell
anything about the work of art—anything, that is, that
would be of interest other than to the artist’s psychiatrist
or biographer. Through what paroxysms of emotion the
artist passed does not matter anymore, insofar as one’s
insight into his work is concerned, than knowing that a
given engineer had had a quarrel with his wife the night
before he began building his bridge. To speak of any-
thing revelatory of works of art, it is necessary to stop
talking about the artist’s emotions and talk about the
genesis of words, tones, and so on—items in the specific
art mediums. ' )

The expressionists have indeed brought out and empha-
sized one important distinction: between the processes in-
volved in art and in craft. The activity of building a
bridge from the architect’s blueprint or constructing a
brick wall or putting together a table just like a thousand
others the artisan has already made is a craft and not an
art. The craftsman knows at the beginning of the pro-
cesses exactly what sort of end product is wanted: for
example, a chair of specific dimensions made of particu-
lar materials. He knows at the beginning how much ma-

. terial it will take to do the job, which tools, and so forth,

and, if he does not know these things, he is not a good
(efficient) craftsman. But the creative artist cannot work
in this manner: “The artist doesn’t know what he is going
to express until he has expressed it” is a watchword of
the expressionist. He cannot state in advance what the
completed work of art will be like: the poet cannot say
what words will constitute the completed poem or how
many times the word “the” will occur in it or what the
order of the words will be—when he knows that, he has
completed the creation of the poem, and until then he

cannot say. Nor could he set about working with such a
plan: “I shall compose a poem that contains the word
‘the’ 563 times, the word ‘rose’ 47 times,” and so on.
What distinguishes art from craft is that the artist, unlike
the craftsman, “does not know the eénd in the beginning”;
he cannot state until his work is finished what the com-
pleted product will be like—if he could, he would not
have to undergo the “divine agonies” of creation in order
to produce it.

The distinction seems valid enough, but whether it sup-
ports the expressionist’s view is more dubious; for it can
be held regardless of the attitude assumed toward the
theory of expression. The open-ended process described
as art rather than craft characterizes all kinds of cre-
ation: of mathematical hypotheses and of scientific the-
ory, as well as art. What distinguishes creation from all
other things is that it results in a new combination of ele-
ments, and it is not known in advance what this combina-
tion will be. Thus, one may speak -of creating a work of
sculpture or creating a new theory, but rarely of creating
a bridge (unless the builder was also the architect who
designed it, and then it is to the genesis of the idea for
the bridge, not to its execution, that the word creation ap-
plies). This, then, is a feature of creation; it is not clear
that it is a feature of expression (whatever is being done
in expressing that is not already being done in creating).
Is it necessary to talk about expression, as opposed to
creation, to bring out the distinction between art and
craft?

There does not seem to be any true generalization about
the creative processes of all artists nor even of great art-
ists. Some follow their “intuitions,” letting their artistic
work grow “as the spirit moves” and being comparatively
passive in the process (that is, the conscious mind is pas-
sive, and the unconscious takes over). Others are con-
sciously active, knowing very much what they want in
advance and figuring out exactly how to do it (for exam-
ple, the 19th-century U.S. writer Edgar Allan Poe in his
essay “The Philosophy of Composition”). Some artists go
through extended agonies of creation (the 19th-century
German composer johannes Brahms, weeping and groan-
ing to give birth to one of his symphonies), whereas for
others it seems to be comparatively easy (Mozart, who
could write an entire overture in one evening for the next
day’s performarnce). Some artists create only while having
physical contact with the medium (for example, com-
posers who must compose at the piano, painters who
must “play about” in the medium in order to get painter-
ly ideas), and others prefer to create in their minds only
(Mozart, it is said, visualized: every note in his mind be-
fore he wrote the score). There appears to be no true gen-
eralization that.can be made about the process of ar-
tistic creation—certainly not that it is always a process of
expression. For the appreciation of the work of art, no
such uniformity, of course, is necessary, greatly though
it may be desired by theorists of artistic creation.

The main difficulties in the way of accepting conclu-
sions about the creative process in art are (1) that artists
differ so much from one another in their creative pro-
cesses that no generalizations can be arrived at that are
both true and interesting or of any significance; and (2)
that in the present stage of psychology and neurology
very little is known about the creative process—it is sure-
ly the most staggeringly complex of all the mental pro-
cesses in man, and even his simpler mental processes are
shrouded in mystery. In every arena hypotheses are rife,
none of them substantiated sufficiently to compel assent
over other and conflicting hypotheses. Some say—for ex-
ample, Graham Wallas in his book The Art of Thought
—that in the creation of every work of art there are four
successive stages: preparation, incubation, inspiration,
and elaboration; others say that these stages are not suc-
cessive at all but are going on throughout the ‘entire cre-
ative process, while-still others would produce a different
list of stages. Some say that the artist begins with a state
of mental confusion, with a few fragments of words or
melody gradually becoming clear in his mind and the rest
starting from there, working gradually toward clarity and
articulation; whereas others hold that the artist sets him-
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self a problem, which he gradually works out during the
process of creation, but his vision of the whole guides his
creative process from its inception. The first view would
be a surprise to the dramatist who sets himself from the
beginning to write a drama in five acts about the life and
assassination of Julius Caesar; and the second would be a
surprise to artists like the 20th-century English artist
Henry Moore, who has said he sometimes begins a draw-
ing with no conscious aim but only the wish to use pencil
on paper and make tones, lines, and shapes. Again, as to
psychological theories about the unconscious motivations
of artists during creation, an early Freudian view is that
the artist is working out in his creation his unconscious
wish fulfillments; a later Freudian view is that he is en-
gaged in working out defenses against superego charges,
“proving something to himself.” Views based on the ideas
of the 20th-century Swiss psychologist Carl Jung reject
both these alternatives, substituting an account of the un-
conscious symbol-making process. Until a great deal
more is known about the empirical sciences that bear on
the issue, there is little point in attempting to defend one
view of artistic creation against another.

The expressive product. Although talk about expres-
sion as a process is hedged with difficulties and in any
case seems irrelevant to the philosophy of art (as op-
posed to the psychology of art), there is another way in
which talk about expression may be both true and im-
portant to the philosophy of art. Mention is made about
expressive properties as belonging to works of art: for
example, it is said that a certain melody expresses sad-
ness, that there is a feeling of great calm expressed in a
particular painting, or that tension is expressed in the
thrusts of a tower or the development of the plot of a
novel or drama.

The question arises at once of what it means to say such
things. Melodies and sentences are not joyous or tense
or melancholy; only persons have these qualities. The
artist can have them, but how can the work of art? Clear-
ly, to speak of a work of art as having emotions, if it is
not to be utter nonsense, must be metaphorical. But what
is the meaning of this metaphor? What does it mean to
say that the music expresses sadness, if not in the sense
of process; i.e., that in writing it the composer expressed
his sadness?

The music is heard, the painting is seen; each presents
itself to the senses. But there is much more involved in
music than simply hearing (or even listening to) the
sounds and in visual art than simply seeing (or even look-
ing at) the colours and shapes. Even very simple com-
binations of sounds and shapes and colours seem to ex-
press certain qualities of life: a curved line, it is said, is
graceful or sprightly; the drooping willow tree is sad, as
are certain passages in music. It is virtually impossible
for most persons to view art as a series of sensory stimuli
only. Even when a picture contains no story, no plot, no
program, the viewer “reads into the script”: he attributes
to works of art qualities of human moods, feelings, emo-
tions—in short, “affects.” It would be safe to say that in
all art, every percept is suffused with affect. The problem
is: What is it that makes certain percepts expressive of
certain affects?

The simplest answer, that “The melody is sad” means
no more or less than “Hearing the melody makes me (or
other listeners, or most listeners) feel sad,” is surely in-
adequate. (This would be a theory of évocation, not of
expression.) “The music expresses whatever feelings it
arouses in me when I hear it.” But often the listener does
not feel emotions at all (he may imagine them), or, if he
does, he feels very different emotions from the ones he
believes to be expressed in the music. He may consider
the rondo delirious with joy, but if he is grief stricken on
a given day he hears it without feeling joy; and if he has
heard the same rondo 30 times that day he feels only
boredom or fatigue, while still believing that the piece is
expressive of joy. Nor is it an adequate analysis to say
that “The melody expresses joy” means “I am disposed to
(or inclined to) feel joy when I hear it,” for many people
seem to recognize joy as a quality of the music without
feeling it at all: or they may imagine it or just recognize
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the emotion without feeling it or believe that what they
hear sounds the way joy feels—or any of a number of
other accounts.

The true analysis of expressiveness in art must be more
complex than this: it is not that the melody evokes emo-
tion X, but that emotion X is somehow embodied in the
music. But this leads back again to the question, how can
an emotional quality be in a work of art? There is no
single answer to this question that would be accepted by
all philosophers of art, but most accounts begin by noting
certain similarities, or analogies, between features of mu-
sic and features of human feeling; so that when X (a pas-
sage of music, for example) is said to express Y (a state
of feeling), there are certain similarities (for example, of
structure)  between X and Y. The physical accompani-
ments to a mood, say, of restlessness, such as rapid
breathing and drumming fingers, have their musical
equivalents: trills, quavers, increases in tempo, and the
like.

When a listener says that a certain melody is sad, he is
saying that the music literally has certain qualities A, B,
C, D that can be perceived in the music. Slowness is sure-
ly one such quality (the same melody played fast would
not be called sad); another is the absence of large in-
tervals between tones; another is that the sounds tend to
be hushed rather than, for example, strident; another is
that the tendency of the musical movement is down-
ward rather than rising. When a listener says that the
music is sad, he is saying that it has these qualities.

But why these qualities rather than others? Why is it
said that the music is sad when it has A, B, C, D rather
than when it was M, N, O, and P? Because A, B, C, D are
the qualities that also characterize people when they are
sad, such as slowness and soft and low speaking voices.
If this theory or anything like it is true, it explains how
emotional characteristics can be attributed to works of
art—why it can be said that the melody is sad, that the
horizontal lines in a painting make it calm (horizontal be-
ing the position of rest and peace, sleep and maximum
relaxation, and from which one does not fall), why the
lines in a painting are droopy (they are lines similar in
shape to that of, say, an old woman with hunched shoul-
ders), and so on. These qualities, it should be noted, are
qualities of the work of art, not of the artist (whether he
was sad when he wrote sad music is a separate question,
to which the answer may sometimes be no) and not of
the listener or observer (the melody is sad even if I am
not sad when I hear it). They are, so to speak, embodied
in the music, quite independently of the state of the art-
ist or of the observer, or listener, though of course it
requires the presence of a listener to recognize them and
be moved by them.

Talk about artistic expressiveness, then, can be justified.
But there is no need to resort to the language of expres-
sion in order to state it: instead of saying, “The music
expresses sadness,” it can simply be said, “The music is
sad.” But regardless of the terminology employed, it is
important to have justified this conclusion.

ART AS FORM

The formalist position. Against all the foregoing ac-
counts of the function of art stands another, which be-
longs distinctively to the 20th century—the theory of art
as form, or formalism. The import of formalism can best
be seen by noting what it was reacting against: art as
representation, art as expression, art as a vehicle of
truth or knowledge or moral betterment or social im-
provement. Formalists do not deny that art is capable of
doing these things, but they believe that the true purpose
of art is subverted by its being made to do these things.
“Art for art’s sake, not art for life’s sake” is the watch-
word of formalism. Art is there to be enjoyed, to be
savoured, for the perception of the intricate arrange-
ments of lines and colours, of musical tones, of words,
and combinations of these. By means of these mediums
it is true that objects in the world can be represented,
scenes from life depicted, and emotions from life ex-
pressed; but these are irrelevant to the principal purpose
of art—indeed, art is much less adapted to the telling of
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a story or the representation of the world than it is to
the presentation of colours, sounds, and other items in
the art medium simply for their own sake.

Most people who claim to enjoy paintings, for example,
enjoy them not as presentations but as representations of
things and situations in life; and thus their response is
not of a kind that is unique to art, but one that takes
them back to the emotions of life, from which they
came. They could use art to take them into a realm of
pure form unknown to anyone who is unacquainted with
art; but instead they use it to direct them back to the
feelings and situations of life. Thus, according to the
formalists, these viewers miss the opportunity of being
taken into a fresh world of purely aesthetic experience
and get from a work only what they bring to it: familiar
experiences and emotions they employ the work to re-
call.

What, then, should be brought from life to art? Knowl-
edge of life’s struggles and emotions? Knowledge at least
of what people are like, and what visual objects look
like? Not even these things, for even they get in the way.
Representation is not bad in itself, it is merely irrelevant.
Only if the representation is satisfactory as form and
contributes to the general abstract design can it be said
to matter aesthetically.

Most formalists have directed their attention primarily
to visual art. The prerequisite for appreciating this, they
believe, is a sense of form and colour and a knowledge of
three-dimensional space (the last required because other-
wise a cube, for example, would appear in a painting as
a flat pattern and would be unable to play the architec-
tural role intended for it). Armed with this bit of knowl-
edge from life, they have all they need (as far as knowl-
edge of the world outside art is concerned) for appreciat-
ing visual art. Armed with more than this, they would
find their attention drawn away from the sublimities of
art to the more approachable concerns of humanity (such
as representation). Shorn of this extraneous knowledge
and coming to painting with eyes innocent of extraneous
concepts, -the viewer could then be in a position to look
at what painting presents directly to his vision—compiex
arrangements of forms and colours—which, for reasons
thus far unexplained, have the capacity to move the re-
cipient deeply with emotions utterly alien to the emo-
tions of life.

The formalist’s account of music runs along similar
lines: not only representation (program music) is ex-
cluded but so is the entire realm of human feeling—not
the feeling that the contemplation of pure form can give
but only the feelings of life, such as love or terror. As to
literature and all those arts in which words play a part
(song, opera, drama, cinema), the formalist position
would seem to be impossible; and indeed formalists have
seldom attempted to extend their theory to literature.
The medium of literature is words and sentences; and
words and sentences are not merely noises but noises
with meanings; and these meanings inevitably have to
do with the objects, actions, qualities, and situations of
life. As sound, literature is a poor thing—as a complex of
meanings, it can be profound and beautiful. Take these
away, and literature could cease to be. Literature does
have formal properties—a drama can be as tightly knit
as a fugue or a symphony—but the appreciation of it
can never consist of these formal properties alone; and
the reason lies in the very nature of the medium. It is the
role of words to indicate images and meanings and emo-
tions, and these are the stuff of life—therefore verbal art
is inescapably humanistic. Whatever sensory beauty
words have in their sounds is slight and secondary; not so
with painting, where colour, line, and space have a
beauty all their own and need stand for nothing outside
themselves to satisfy the eye.

Formal principles in art. What, then, are the specific
qualities in works of art that the formalist is seeking?
Most formalists have held that a partial account can be
given of these but that, in the end, the presence of the
qualities must be felt intuitively and cannot be described.
Accounts of formal qualities in works of art go back as
far as Aristotle’s Poetics, written in the 4th century BC,

and usually include (though sometimes in different ter-
minology) the following as principal ingredients:

Organic unity. A work of art must have what Aristotle
called “a beginning, a middle, and an end”; it must be
unified, it must “hang together” as one entity. Everything,
of course, has some degree of unity or other; even a col-
lection of things, such as a woodpile, has some unity in-
asmuch as it can correctly be called one thing: it is a col-
lection, but it is a single collection. But the unity desired
in works of art is much greater than this: it is more like
the unity of the higher organisms in which every part
functions not independently of the others but interde-
pendently with them; and it is this interdependency of the
parts that constitutes an organic unity. Take away one
part, and the remainder of the parts fail to. function as
before. This is only approximately true of organisms:
without a heart or a brain a person could not continue to
exist, and the activity of the other organs would cease;
but without an ear or a toe they surely would. Philoso-
phers of art have often noted that the purest examples of
organic unity in the universe are not organisms but works
of art: here the interdependency of parts often achieves
a state of such perfection that it could often be said, of a
melody or a sonnet, that:if this note (or word) were not
there, in just the place that it is, the effect on the entire
remainder of the melody or poem would be disastrous.

Complexity, or diversity. This principle is the natural
accompaniment of the first one. A blank wall has unity
but no variety and is not long worth contemplating. Nor
is there any triumph in achieving unity at so small a
price. The work of art must hold in suspension (as it
were) a great diversity of elements and unify them—the
greater the complexity that is integrated into a unity, the
greater the achievement. This fact is so universally recog-
nized that the two criteria are often stated as one, unity-
in-diversity, or variety-in-unity. .

Very many great works of art are much less than perfect
organic unities (which is another way of saying that
unity-in-variety is not the only criterion for excellence in
works of art). Particularly in long poems or novels or
operas, some parts are clearly more important than the
others, though contributing to the whole, and some parts
may be simply “padding.” One could hardly allege that
the entire ancient Greek epic the Iliad is an organic unity
and that if (for example) the catalog of ships were re-
moved the entire epic would be ruined (some even say it
would be improved). In Dostoyevsky’s novels there are
whole chapters that are unnecessary from the point of
view of relevance to the rest of the story, and, aesthetical-
ly (though perhaps not in other ways), these are a pure
excrescence. In most works of art there are high spots
and low spots, and there is a great deal of elasticity as to
what could follow what. But in spite of this, unity-in-
variety is quite universally recognized as a criterion for
artistic excellence. If a drama consisted of two plots that
never connected with one another, even at the end, such a
play would be condemned at once for lack of unity; and
a work of art is never praised for being disjointed or dis-
unified, though it might be praised in spite of being dis-
unified.

Theme and thematic variation. In many works of art
there is a dominant theme, or motif, which stands out
and upon which the other portions are centred. This
theme is then varied in different ways in other portions
of the work. This is a special case of unity-in-variety: if
every line in a work of music or literature were entirely
novel and different from the other ones, there would be
enormous diversity but no unifying connecting links;
whereas if there were simply a repetition of the initial
theme or of entire sections of the work (as sometimes
happens when a composer does not know how to develop
the thematic material with which he has begun) there is
unity but no variety. Both unity and variety are preserved
by having central themes, with other material that is re-
lated. to them (unity) but not identical with them (va-
riety).

Development, or evolution. In works of temporal art,
each part develops or evolves into the next, each part
being necessary to the succeeding part, so that if an ear-
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lier part were altered or deleted, all the subsequent parts
would have to be altered in consequence. If a portion of
Act TV could be interchanged with a portion of Act IL
without loss of effect, the principle of development has
not been observed, for then the material occurring in be-
tween would not have made any difference.

Balance. The arrangement of the various parts should
be balanced, usually in contrasting ways (the adagio
movement coming between two faster movements, for
example). In painting, there should be a balance between
the right and left halves of the canvas. The many ways,
other than simple mechanical symmetry (“for every item
on the left there should be an item on the right,” which
soon. becomes monotonous), in which a painting may
have variety and yet retain balance are too complex to
be discussed other than in a book of art criticism. But in
its simplest essentials, the principle is acknowledged by
everyone: the housewife who places all the furniture on
one half of the living room while leaving the other half
empty finds the arrangement aesthetically displeasing be-
cause the room lacks balance.

There are many descriptions of principles of form in
art, which differ from one another in their terminology
more than in their final outcome. In general, however,
few if any of these principles would be denied (only the
detail of their formulations might be) by most philoso-
phers of art. Why certain principles of form are found
satisfactory and others are not is a fascinating psycho-
logical question, leading back to a discussion (necessarily
vague in the present state of knowledge) of the nature of
the human organism and the discriminatory powers of
the human mind. But however obscure the explanation,
the facts of the case seem clear enough: certain formal
principles. in art must be observed, and, to the degree
that they are ignored or violated, aesthetic catastrophe
occurs: the work of art cannot evoke our interest or sus-
tain it long once it is initiated.

Though a discussion of these formal principles is help-
ful particularly to those who have little native sense of
form and who want “to know what to look for” in art,
they are sufficiently vague so that many critics can agree
on a formal principle, such as unity, and yet disagree on
the degree to which a specific work possesses it.

In addition, these principles are far from complete: a
work of art can possess unity and the other requirements
in high degree and yet be unsuccessful even as form. The
requirements listed seem only to have skimmed the sur-
face. Yet what more is required to distinguish a formally
correct but dull work of art from a brilliant one seems to
defy precise analysis. Moreover, the majority of critics
who have assented to these principles are not formalists:
they have acknowledged and even insisted on the great
importance of form in works of art, but they have not
alleged, as formalists do, that these principles constitute
the sole criteria of excellence in works of art. They have
held that the fulfillment of formal criteria counts as a
necessary condition for artistic excellence. but not a suf-
ficient condition.

' PRAGMATIC THEORIES OF ART

There are theories of art that differ from one another in
what they allege to be the real purpose or function of art
but are at one with each other in the belief that art is a
means to some end, whether that end be the titillation of
the senses or the communization of the nations of the
world or the conversion of mankind to belief in God or
the improved moral beliefs or moral tone of the reader
or viewer. In every case, the work of art is considered as
a means to some end beyond itself, and hence what
counts in the final analysis is not the nature of the work
of art itself but its effects upon the audience—whether
those effects be primarily sensory, cognitive, moral, re-
ligious, or social.

Hedonistic theories of art. According to one kind of
theory, the function of art is to produce just one kind of
effect upon its audience: pleasure. It may also inform or
instruct, represent or express, but first and foremost it
must please. The more pleasure it gives, the better the
art.
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If the theory is left in this simple form, it yields the re-
sult that glossy and superficial works and those contain-
ing nothing difficult or obscure are the best works of art:
thus, on the hedonistic account, King Lear might come
out far behind Henry Wadsworth Longfellow’s The Song
of Hiawatha, or Joyce Kilmer’s “Trees,” in view of the
difficulty of comprehending Shakespeare by many people
and the pleasant, easy lilting quality of Longfellow’s
poem; and similarly a simple ditty might come out ahead
of Bach’s Mass in B Minor. True, Shakespeare and Bach
might produce more pleasure in the long run since their
works have endured through more centuries. But on the
other hand, the simple works can be apprehended and
enjoyed by vastly more people. . :

In any case, the theory has often been amended to read
“aesthetic pleasure” rather than simply “pleasure”—thus
placing great importance on exactly how the term “aes-
thetic” is to be defined. The definition of this troublesome
term is beyond the scope of this article (see AESTHETICS);
it will simply be said here that no-quick and easy way of
distinguishing aesthetic pleasures from other pleasures
will suffice for the task at hand. If it is said, for example,
that aesthetic pleasure consists in satisfaction taken in
the contemplation of sensuous particulars (tones, colours,
shapes, smells, tastes) for their own sake—that is, for no
further end and without ulterior motive—then one con-
fronts the fact that as much pleasure may be taken in
single smells and tastes for their own sakes, without any
reference beyond them, as may be taken in the most com-
plex works of art. For that matter, pleasure in playing a
game (one not played for money) is pleasure in doing
something for its own sake, as is the pleasure of robbing
a house if it is done not for money but for “kicks.” If
something is found pleasurable, ordinarily the pleasure
is what one wants from it, not something else beyond it.

Moreover, if it is said that a work of art should be a
means toward pleasure, that is treading suspiciously near
to the opposed view that art should not be a means to
an end but an end in itself. If someone says, “Why do
you go jogging every morning for three miles? Because
you feel the exercise is good for you?” and another per-
son answers, “No, not that at all, I just enjoy doing it,”
this would ordinarily and quite sensibly be taken as say-
ing that he did not do exercise as a means toward an end
but as an end in itself. If something is done just because
it is enjoyed, in common parlance this would be taken to
be “doing it as an end in itself’; and if one objected,
“No, I'm not doing it as an end in itself, I'm doing it as a
means toward the enjoyment I’ll get out of it,” his reply
would be considered sophistical, for doing it for enjoy-
ment’s sake is precisely what is ordinarily meant (or one
thing that is ordinarily meant) by the statement that a
thing is being done for its own sake.

In any case, the effect of great works of art upon a
reader or viewer or listener can hardly be described as
merely hedonistic. No one would presumably wish to
deny that art can and should give us pleasure; but few
would wish to assert that pleasure is all that it should
give us. If one were to ask, “How did viewing Picasso’s
‘Guernica’ affect you?” and the reply was, “I found it
pleasant,” we would conclude that his reaction to the
painting was, to say the least, inadequate. Great art may
please; it may also move, shock, challenge, or change the
lives of those who experience- it deeply. Pleasure is only
one of many kinds of effects it produces.

Art as a means to truth or knowledge. One of the
things that has been alleged to be the purpose of art is its
cognitive function: art as a means to the acquisition of
truth. Art has even been called the avenue to the highest
knowledge available to man and to a kind of knowledge
impossible of attainment by any other means.

Knowledge in the most usual sense of that word takes
the form of a proposition, knowing that so-and-so is the
case. Thus, it can be learned from sense observation that

. the sun is setting, and this is knowledge. Is knowledge

acquired in this same sense from acquaintance- with
works of art? There is no doubt that there are some prop-
ositions (statements) that can be made after acquaintance
with works of art that could not be made before: for ex-
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ample, that this performance of Beethoven’s Eroica Sym-
phony was 47 minutes long, that this painting predomi-
nates in green, that this piece of sculpture originated
around 350 Bc. The question is whether there is anything
that can be called truth or knowledge (presumably
knowledge is of truths, or true propositions) that can be
found in works of art.

Literature is surely the most obvious candidate; for lit-
erature consists of words, and words are combined into
sentences, and sentences (at least declarative sentences)
are used to convey propositions; that is, to make asser-
tions that are either true or false. And works of literature
do certainly contain many true statements: a novel about
the French Revolution conveys facts about the series of
events; in a verse of the English scholar and poet A.E.
Housman (1859-1936), it is said that “The tears of all
that be/ Help not the primal fault.” Since literature con-
tains statements, it would be surprising indeed if at least
some of them were not true.

But the relevance of this fact to literature as an art is
extremely dubious. If an 18th-century novel gives a true
picture of English country life of that time, this makes it
useful to read as history; does it also make it a better
novel? Many, at any rate, would say that it does not:
that a tenth-rate novel might give more facts about 18th-
century life than a first-rate novel of the same century.
For that matter, many of the propositions in a novel are,
taken at face value, false; it is false, for example, that
there was a foundling named Tom Jones who had an
uncle named Squire Western. The thousands of pages of
description in novels of fictional characters, ascribing to
them thoughts and actions, are all false, since these char-
acters. never actually existed. Yet this fact in no way
impugns their value as literature. Shakespeare, in The
Winter’s Tale, sets part of the action on the seacoast of
Bohemia; but the fact that Bohemia has no seacoast does
not damage The Winter’s Tale as literature, though it
would as geography. The fact that Milton used the out-
dated Ptolemaic astronomy does not make Paradise Lost
less valuablc, nor does the nonexistence of the lands de-
scribed in Gulliver’s Travels in any way diminish Swift’s
work. There is no doubt, then, that works of literature
can contain true statements and false ones; but it is
tempting to ask, what does their truth or falsity matter?
Literature is not astronomy or geography or history or
any branch of knowledge, particular or general.

Many would hold that the above statements are indeed
irrelevant, as are any that encroach upon the domain of
science; but, they would add, there are other assertions
that matter a great deal: for example, the statements in
which a world view is presented in a poem or drama or
novel. The main burden of the ancient Latin poet Lu-
cretius’ De rerum natura (“On the Nature of Things”)
is a presentation of the materialism of the Greek philo-
sopher Democritus; and an embodiment of the world
view of medieval Catholicism is the very warp and woof
of Dante’s Divine Comedy—and such considerations (it
would be contended) are relevant to these works as
literature.

In reply, however, it might be said that while it is true
that these world views must be understood and taken into
consideration in the reading of these poems and that they
cannot be understood or appreciated without knowing
them, the truth or falsity of these views still does matter
aesthetically. If Lucretius’ view is true, then Dante’s must
be false, and vice versa; since they are incompatible; but
in order to appreciate the poem it is not necessary to
know which (if either) is true. Appreciating art, unlike
taking a stand for or against a cause in life, does not re-
quire a yes or no to statements. It requires only that the
viewer look and appreciate, that he experierice as richly
and fully as possible. the feelings and attitudes involved
in the world view that is presented. Philosophers and sci-
entists are concerned with whether the Democritean ma-
terialism of Lucretius is true; appreciators of art are con-
cerned only to capture the feeling approprlate to the
world view in questlon

Many statements in works of 11terature are not explicitly
made at all but are implicit: Hardy never tells in his nov-

els what his world view is, but it emerges rather clearly
before the reader is halfway through any of them. Prob-
ably the most important points made in works of litera-
ture that contain a central thesis are implicit rather than
explicit. How, in that case, can it be determined what
thesis it is that is implied? In a court of law, if someone
says, “He didn’t say it exactly, he just implied it,” the
judge would be likely to rule that this was insufficient
evidence of slander, since the person did not actually say
it. Still, many statements in daily life are not stated but
implied—in the sense that they are intended; the trouble
lies in proving that the speaker intended them, since no
one else is in a comparable position to say what his in-
tentions were; and, in the case of deceased authors, there
is no evidence of their intentions other than what they
said. One is doubtless on safer ground, therefore, saying
that many statements are implied in the sense that they
are suggested (Whether the speaker intended to do so or
not) by the tone of voice and the juxtaposition of the
words used. Thus, “They had children and got married”
suggests, though it does not state, that they had the chil-
dren before they were married; any normal user of the
English language would tend to construe it thus. And it
is surely no overstatement to say that Swift’s Gulliver’s
Travels suggests that the author was misanthropic or that
the novels of the French author Marcel Proust (1871-
1922) suggest a pessimistic view of love and other human
relationships close to that of the German philosopher
Arthur Schopenhauer (1788-1860). A serious reader of
literature will become increasingly sensitive.to what is
suggested in the works he is reading.

But, once again, the importance of the suggested state-
ments, even when they are true, in no way shows that
they must be accepted as true by the reader if he is to
value them as works of art. Is the sincere Roman Cath-
olic who finds Dante’s world view congenial and Lucre-
tius’ repellent committed to saying that Dante’s is the
better poem? If so, he may be accused of confusing his
moral and theological judgments with his aesthetic ones.
Still, it should be noied ihat ihere are some criiics who
believe that if two works of literature are both equal in
exceilence on all counts, yet one presents a true view of
reality and the other fails to, the one presenting a true
view is better—better even as a work of art—than is the
other one.

There is, however, another way of talking about truth
in literature that is not or is not as obviously connected
to propositions. A characterization in a novel or drama
is spoken of as being true to human nature, true to the
way ‘people actually speak or behave or feel. No matter
that Becky Sharp—in the English novelist William
Thackeray’s Vanity Fair—is a fictional character, it
would be said, as long as she is depicted as a person of a
certain type would behave, she is being depicted truly;
truth in fiction does not mean truth of the statements (for
the statements in Thackeray’s novel describing her are
false), but truth to human nature. :

But what exactly does “truth to human nature” mean?
The criterion is as old as Aristotle, who wrote that poetry
is more true than history because it presents universal
truths whereas history gives only particular truths and
that poetry (dramatic fiction) shows how a person of this
or that kind probably or necessarily would behave (or
think, or feel). This criterion, however, is too vague as it
stands: what is probable or plausible behaviour in one
person is not in another, and what is probable in one set
of circumstances is not so in another. The test of truth
to human nature would 'be roughly as follows: Would a
person such as has been described thus far (in the novel
or drama) behave (or think or feel or be motivated) in
the way that the author depicts this character as behav-
ing in the circumstances described? It is often very diffi-
cult to decide this question, because knowledge of hu-
man beings is insufficient or because the dramatist him-
self has not provided enough clues. Still, once readers or
critics are convinced that the character described would
not have behaved as the novelist depicts him as behaving,
they may criticize the characterization (at least with re-
gard to this bit of behaviour or motivation) as implausi-
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ble. If a character who has been described as spending
years working toward a certain goal is represented by the
novelist as abandoning it once he is within sight of it, the
reader will have considerable reservations about this de-
lineation unless the author has depicted the character as
being unstable or masochistic or in some way as being
the kind of person who might in these circumstances do
this kind of thing. It is true that there are people in the
world who abandon their goals within sight.of them after
years of labour, but the conviction must be implanted
that the character already presented by the novelist be-
longs to this classification or the behaviour will seem rea-
sonless and unmotivated. ‘

Is truth to human nature aesthetically relevant? That is,
when present does it make the work of literature better
and when absent or flawed does it make the work worse
as literature? Here again there would be some difference
of opinion, but a very large number of critics and aes-
theticians, in the tradition of Aristotle, would say that it
matters aesthetically a great deal. The novelist does not
have to be true to geography or history or astronomy,
but he must be, as the 19th-century U.S. author Nathaniel
Hawthorne said of all literary artists, true to the human
heart. A literary .artist may tamper with all the other
truths with-impunity, but not this one: his characters
must be convincing, and they will not be convincing if
they are not depicted as- having anger, love, jealousy,
and other human emotions that real people have and in
pretty much the contexts in which real people have them.
If a novelist’s characters were not motivated in much the
way that human beings are motivated, the reader would
not even be able to understand them—they would be
alien and unintelligible to him. Even when a writer (such
as the Englishman Kenneth Grahame in The Wind in the
Willows) depicts animals as central characters in novels,
however much they may differ from human beings in
external appearance, .they must psychologically be pre-
sented as human beings—how else and in what other
terms could their behaviour and their motivation be
understood? Such, then, are the reasons for saying that
whatever else a literary artist does, his depictions must
be truthful to human nature.

Can works of art other than literature possess truth to
human nature? It would seem that in a limited degree
they can. Motion pictures and operas and other mixed
arts clearly can, but they employ words, and literature
is a principal ingredient in them. But what of arts that
employ no words at all? Painting and sculpture, not
being temporal arts, cannot depict action, and action is
all-important in the representation of human character.
These arts contain depictions of persons (real or imagi-
nary) only in a knife-edge of time. Still, sometimes some-
thing may be inferred even from a knife-edge. The late
self-portraits of the 17th-century Dutch artist Rembrandt
do seem to reveal an agonized yet sometimes serene inner
spirit, suggesting that there are flashes of human insight
to be found in depictions of human beings in visual art.
As for musical art (music without the accompaniment
of words), it contains nothing that could be called depic-
tion, not even depiction at a knife-edge of time; and, if
this is so, there can be no such thing here as true depic-
tion or false depiction. Music may be expressive of
human feelings, in the sense already described, but this
is a far cry from saying that it contains depictions that
are true to human nature. :

Even if truth to human nature in the depiction of char-
acter is aesthetically relevant (which many would ques-
tion), to say this is still far from saying that it is the only
criterion for excellence in works of art, or even that
this is the principal thing that art gives or its main
excuse for being. To go so far would be to discount
colour and form and expressiveness as criteria for ex-
cellence in art; and this virtually no one is willing to do.
It would seem, then, that in no case is truth (even truth
to human nature) necessary in works of art, seeing that
entire genres of art, such as music, exist without it; and
that even when it is present and when its presence in-
creases the merit of a work of art (which again many
would -deny), it is only one virtue among many. Thus,

Art, Philosophy of 53

the view that the purpose or function of art is to provide
truth is quite surely mistaken; perhaps the person who
wants truth and is indifferent to the presence of any-
thing else had better turn to science or philosophy rather
than to the arts.

-Art as a means to moral improvement. To say that a
work of art is aesthetically good or has aesthetic value
is one thing; to say that it is morally good or has a
capacity to influence people so as to make them morally
better is another. Yet, though the two kinds of judgments
differ from one another, they are not entirely unrelated.
Three views on _the relation of art to morality can be
distinguished: )

Moralism. According to this -view, the primary or
exclusive function of art is as a handmaiden to morality
—which means, usually, whatever system of morality is
adhered to by the theorist in question. Art that does not
promote moral influence of the desired kind is viewed
by the moralist with suspicion and sometimes with grudg-
ing tolerance of its existence. For art implants in people
unorthodox ideas;. it breaks the molds of provincialism
in which people have been brought up; it disturbs and
disquiets, since it tends to emphasize individuality rather
than conformity; and works of art are often created out
of rebellion or. disenchantment with the established
order. Thus, art may undermine beliefs and attitudes on
which, it is thought, the welfare of society rests and
so may be viewed with suspicion by the guardians of
custom. When art does not affect people morally one
way or the other (for example, much nonrepresentational
painting), it is considered a harmless pleasure that can be
tolerated if it does not take up too much of the viewer’s
time; but, when it promotes questioning and defies estab-
lished attitudes, it is viewed by the moralist as insidious
and subversive. It is viewed with approval only if it pro-
motes or reinforces the moral beliefs and attitudes ad-
hered to by the moralist.

Plato is the first champion in the Western world of the
moralistic view of art—at least in The Republic and
Laws. Plato admired the poets and was himself some-
thing of a poet; but, when he was founding (on paper)

his ideal state, he was convinced that much art, even .

some passages in Homer, tended to have an evil in-
fluence upon the young and impressionable, and ac-
cordingly he decided that they must be banned. Passages
that spoke ill or questioningly of the gods, passages con-
taining excessive sexual passion (and all works that
would today be described as pornographic), and even
passages.of music that were disturbing to the soul or the
senses were all condemned to the same fate. Plato’s con-
cern here was with the purity of soul of the men who
would become members of the council of rulers of the
state; he was not concerned with censorship for the
masses, but, since one could not predict which young
people would pass the series of examinations required for
membership in the council of rulers and since it was (and
is) practically impossible to restrict access to works of
art to a certain group, the censorship, he decided, would
have to be universal. The objection might be raised, to
be sure, that rulers to be should not be hothouse plants
separated from the influences of the outside world and
that they would be better off facing all of reality, in-
cluding its evils. But Plato’s view was that these in-
fluences should be kept from them during their formative
years—that during this critical time, when the whole
tenor of their lives was being shaped, art could be an
influence for evil and had to be sacrificed in the interests
of morality. In other dialogues of Plato, such as the Ion
and the Phaedrus, when he was not concerned with
building a state, he extolled the virtues of art and even
held the artist to be divine (although madly divine); but
when it came to a conflict between art and morality, it
was art that would have to go.

The most famous champion of the moralistic view of
art in modern times is Tolstoy. Long after he had finished
writing his novels, he fell under the influence of primitive
(prechurch) Christianity, the principal tenet of which was
the brotherhood of all mankind. This one idea became
such an obsession with him that everything else, includ-
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ing the pursuit of art to which he had devoted his life, be-
came subordinate to it. Almost all the literature of his
own time, including all his own novels, he condemned
as inimical to the brotherhood of man by emphasizing
class distinction and pitting one group of mankind
against another. Even art that appealed primarily (in his
opinion) to “upper class” tastes, such as the symphonies
of Beethoven and the operas of Richard Wagner, both
19th-century German composers, were condemned as
“false art.” The art that remained after these colossal
excisions included such items as folk songs that peasants
might sing in the fields as they worked and pictures and
stories either illustrating the tenets of primitive Christian-
ity or fostering the spirit of Christianity by promoting
the brotherhood of all mankind.

The moralistic view of art is still, on the whole, the
unarticulated view of art held by the masses, particularly
when they are under the sway of a dominant religious or
political doctrine. Historically, Christianity has been
suspicious of all art except those works that depicted
some aspects of biblical history or could be used to
further the spread of Christian belief and practice (al-
though this is no longer strictly true). It would probably
be fair to say that the view of art held by the Soviet
government is a moralistic one: works of fiction and
poems must praise Communism or further its doctrines,
and works of music must be melodic and singable
(Soviet composers such as Dmitry Shostakovich have
often been condemned by the official hierarchy as “too
German” or “too materialistic’’). Whenever a culture or
nation is under the sway of a dominant view, whether
moral or religious or political, the tendency of the rulers
of that nation is to promote it at all costs—and one of
the casualties in the process is art, at any rate that great
body of art that is either indifferent or hostile to the
reigning dogma.

Aestheticism. Diametrically opposed to the moralistic
view is aestheticism, the view that instead of art (and
everything else) being the handmaiden of morality,
moraul.y \auu e'vfnfytumg eASt‘:} should be the handmaiden
of art. The proponents of this view hold that the ex-
perience of art is the most intense and pervasive ex-
perience available in human life and that nothing should
be allowed to interfere with it. If it conflicts with moral-
ity, so much the worse for morality; and if the masses
fail to appreciate it or receive the experience it has to
offer, so much the worse for the masses. The vital in-
tensity of the aesthetic experience is the paramount goal
in human life. If there are morally undesirable effects of
art, they do not really matter in comparison to this all-
important experience which art can give. When the son-
in-law of the 20th-century Italian dictator Benito Mus-
solini waxed lyrical in his description of the beauty of a
bomb exploding in the midst of a crowd of unarmed
Ethiopians, he was carrying to its fullest extent the
aestheticist’s view of art.

Few persons would wish to go so far. Even the most
ardent lovers of art would stop short of saying that the
value of art holds a monopoly over all other values. It
may well be that the experience of works of art is the
greatest experience available to human beings (though
this, too, could be questioned), but at any rate it is not
the only one available, and, this being the case, the oth-
ers should be considered as well. There is a plurality of
values; and aesthetic values, although far greater, ad-
mittedly, than most persons realize, are still just a few
among many. It is therefore necessary to consider the
relation of the values derived from art to the values
derived from other things, such as the conduct of life
apart from art: no one can devote every waking hour
to the pursuit of art, even if for no other reason than the
need for survival, and thus the values of such mundane
things as food and shelter have also to be considered.

Mixed positions. The moralistic and aesthetic posi-
tions are extremes, and the truth is likely to be found
somewhere between them. Indeed, art and morality: are
intimately related, and neither functions wholly without
the other. But to trace the precise relations between art
and morality is far from easy; for want of a better term,

“interactionism” could be used to label the view that
aesthetic and moral values each have distinctive roles to
play in the world but that neither operates 1ndependently
of the other.

It would be admitted, first of all, that works of litera-
ture (which will be examined first, since of all the arts
the relation of literature to morality is most obvious)
can teach valuable moral lessons through explicit presen-
tation: the genre that has this as its aim is didactic litera-
ture, as exemplified by Pilgrim’s Progress by the English
Puritan John Bunyan and Back to Methuselah by the
Irish dramatist George Bernard Shaw. But most works of
literature do not exist to teach a moral lesson: possibly,
Shakespeare did not write Othello merely to attack racial
prejudice or Macbeth to prove that crime does not pay.
Literature does teach but in a far more important way
than by explicit preachment: it teaches, as John Dewey
said, by being, not by express intent.

How does literature achieve this moral effect” It pre-
sents characters and situations (usually situations of
difficult moral decision) through which the reader can
deepen his own moral perspectives by reflecting on other
people’s problems and conflicts, which usually have a
complexity that his own daily situations do not possess.
He can learn from them without himself having to under-
go in his personal life the same moral conflicts or make
the same moral decisions. The reader can view such
situations with a detachment that he can seldom achieve
in daily life when he is immersed in the stream of
action. By viewing these situations objectively and re-
flecting on them, he is enabled to make his own moral
decisions more wisely when life calls on him in turn to
make them. Literature can be a stimulus to moral re-
flection unequalled perhaps by any other, for it presents
the moral choice in its total context with nothing of
relevance omitted.

Perhaps the chief moral potency of literature lies in its
unique power to stimulate and develop the faculty of the
imagination. Through literature the reader is carried
beyond the confines of ihe narrow worid thai mosi per-
sons inhabit into a world of thought and feeling more
profound and more varied than his own, a world in
which he can share the experiences of human beings
(real or fictitious) who are far removed from him in
space and time and in attitude and way of life. Literature
enables him to enter directly into the affective processes
of other human beings, and, having done this, no per-
ceptive reader can any longer condemn or dismiss en
masse a large segment of humanity as “foreigners” or
“wastrels,” for a successful work of literature brings
them to life as individuals, animated by the same passions
as he is, facing the same conflicts, and tried in the same
crucible of bitter experience. Through such an exercise
of the sympathetic imagination, literature tends to draw
all men together instead of setting them apart from one
another in groups or types with convenient labels for
each. Far more than preaching or moralizing, moré even
than the descriptive and scientific discourses of psychol-
ogy or sociology, literature tends to unite mankind and
reveal the common human nature that exists in everyone
behind the facade of divisive doctrines, political ideolo-
gies, and religious beliefs.

This is not to say, of course, that those who read great
works of literature are necessarily tolerant or sympa-
thetic human beings. Reading literature alone is not a
cure for human ills, and people who are neurotically
grasping or selfish in their private lives will hardly cease
to be so as a result of reading works of literature. Still,
wide and serious reading of literature has an observable
effect: people who do this kind of reading, no matter
what their other characteristics may be, do tend to be
more understanding of other people’s conflicts, to have
more sympathy with their problems, and to be able to
empathize more with them as human beings than do
people who have never broadened their horizons by
reading literature at all. No one who has read great
literature widely and for a considerable period, so as to
make it an integral part of his life, can any longer share
the same provincialism and be dominated by the same
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narrow prejudices that seem to characterize most people
most of the time. Literature, perhaps more than anything
else, exercises a leavening influence on the temper of a
man’s moral life. It looses him from the bonds of his
own position in space and time; it releases him from ex-
clusive involvement with his own struggles from day to
day; it enables him to see his own local problems and
trials from the perspective of eternity—he can now view
them as if from an enormous height.

To have moral effects, it is not necessary that a work
of literature present a system of morality. Its moral
potency is perhaps greatest when it presents not systems
but human beings in action, so that through the exercise
of the imagination the reader can see his own customs
and philosophies as he sees theirs: as some among many
of the countless adjustments and solutions to human
problems that different circumstances and man’s end-
lessly varied and resourceful nature have produced.

Works of literature, then, develop more than anything
else the human faculty of the imagination; and the 19th-
century English poet Percy Bysshe Shelley said that the
imagination is the greatest single instrument of moral
good. Perhaps this sounds like an absurd overstatement,
but consider what morality is like without the imagina-
tion. Consider the average morality of a small com-
munity, relatively isolated from centres of culture and
unacquainted with any artistic tradition. Its morality is
rigid and circumscribed; the details of each member’s
personal life- are hedged about with constant annoy-
ances, and everyone’s life is open to the prying eyes of
others who are unfailingly quick to judge, with or with-
out evidence. Outsiders are looked upon askance; people
of a different religion, race, or culture are viewed with
suspicion and distrust; and anyone who does not sub-
scribe to whatever moral code is dominant in the com-
munity is condemned or ostracized. No doubt these
people are sincere—they are dreadfully sincere, deadly
sincere. But sincerity without enlightenment can be as
harmful to the achievement of good as intelligence with-
out wisdom when that intelligence is possessed by politi-
cal leaders playing with hydrogen bombs. Generally
speaking, the people of a small community have not
known the leavening influence of literature. Their moral-
ity is rigid, cramped, and arid. If these same people had
been exposed from early youth to great masterpieces of
literature and had learned through them to appreciate
the tremendous diversity of human mores and beliefs
held by other groups, with the same degree of sincerity
that they themselves possess, they would be less likely
to be as harsh, intolerant, and rigid as they are.

People are usually inclined to separate art and morality
into two hermetically sealed compartments. They talk

as if morality were already complete and self-sufficient

without art, and that.art, if it is to be tolerated at all,
can grudgingly be permitted, provided that it conforms
to the moral customs of the time and place of those
judging it. But this view is surely to conceive the relation
between art and morality in far too one-sided a manner.
If art must take cognizance of morality, equally morality
must take cognizance of art. Almost everything that is
alive and imaginative about morality comes from the
leavening influence of art.

To consider examples from ancient Greece alone, what
would morality be today without the influence of the
dramatists Aeschylus and Sophocles, without Socrates as
described in Plato’s dialogues, even without the histo-
rians Herodotus and Thucydides with their quiet humour,
gentle prodding skepticism, and tolerance for other cus-
toms and views? It is through great works of art that the
most vivid conceptions of various ways of life are ob-
tained. What is it about other times and places that
people most remember? Is it their political squabbles,
their wars, their economic upheavals? These events are
known in general to intelligent laymen and in detail to
historians, but even then such events do not usually
make much of a dent in peoples’ personal lives in the
way that art does. What is alive today about ancient
Greece is its sculpture, its poetry, its epic and drama;
what is alive today about the Elizabethan period, even
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more than the defeat of the Spanish Armada and the
reign of Queen Elizabeth I, is its poetic drama, with its
vivid characterizations and boundless energy. Other
civilizations and cultures may be sources of facts and
theories that enlighten modern understanding, but what
enables contemporary man to share directly their feel-
ings and attitudes toward life is not their politics nor
even their religion but their art. Art alone is never out
of date. Science is cumulative; even the science text-
books of ten years ago are now discarded as obsolete;
the science of the ancient Greeks and the Elizabethans
is studied today primarily for its historical value. But
great art is never obsolete; it can still present to modern
man its full impact, undiminished by time. Shakespeare
will not be out of date as long as human beings continue
to feel love, jealousy, and conflict in a troubled world.
A biblical statement might be paraphrased and applied
to past cultures: “By their arts shall ye know them.”
The artists whose works are now revered may have died
unsung; most of them, even those who were appreciated
during their lifetimes, were considered far less important
than the latest naval victories or the accession of the cur-
rent king; yet today these things have all passed into
history, but art survives with undiminished  vigour. The
art of the past molds in countless ways the attitudes,
responses, and dispositions of modern man’s daily life.
Most of what is perceptive and imaginative in morality
owes its origin to art, and, when morality loses contact
with the tradition of art, it becomes dead and sterile.
Yet, in spite of this, some people tell us that art is merely
the salve of morality, to soothe its stringency.

Already, in the preceding paragraph, mention has begun
of arts other than literature. How, it could be asked,
can they have any moral effects on those who view them
or listen to them? Yet there are effects of these arts on
the observer that, in a broad sense, are moral (as op-
posed to nonmoral) and that account for the attempts of
many people to censor them.

Historically, the most famous supposition about the
moral effect of art on its audience is Aristotle’s theory
of catharsis; Aristotle applied the theory to tragedy
only, but many since his day have applied it to art in
general. According to this view, art acts as an emotional
cathartic and achieves a “purgation of the emotions.”
Certain emotions man would be better off without
(Aristotle limited them to pity and fear, but they could
easily be extended) are generated during the course of
daily life. Art is the principal agency that should help
to dispel these emotions. By observing works of art
(witnessing a drama, listening to a powerful symphony,
looking at certain works of sculpture or painting) the
recipient can work off these emotions rather than let
them fester inside him or take them out in unpleasant
ways on his fellow men. Art siphons off these disturbing
inner states rather than letting them grow rancid within
man.

As it stands, this view is undoubtedly somewhat crude,
especially in the light of modern psychology; and fault
could be found in many respects with the Aristotelian
doctrine of catharsis. Yet the experience of reading,
viewing, or listening to a work of art does give a peculiar
release, a feeling of freedom from inner turbulence. The
mere act of plunging, for a few hours, into an entirely
different world when attending a play or a concert is
often enough to transform, however temporarily, the
tone of people’s daily lives. It is not merely that for a
few hours they can forget their troubles—any form of
entertainment, however worthless, might do this. It is
not merely that art provides a break or interruption in
the course of people’s lives at the end of which they are
exactly what they were before. It is that through the
aesthetic process itself, in the very act of concentrating
energies on an art object of great unity and complexity
and depth, a kind of inner clarification is achieved that
was not present before.

It is not true, therefore, that reading novels of crime
and detection leads people to indulge in a life of crime;
on the whole, those who read such novels are law-abiding
people, and, if anything, the reading of such novels is a
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substitute for aggressive activity (it is aggression vicari-
ously experienced) rather than an incitement to it. Nor
do works of art of a licentious nature usually incite
people to rape or adultery; far from acting as incite-
ments to action, they are safety valves against action by
providing a kind of substitute gratification. It has been
said, for example, that Shakespeare’s Antony and Cleo-
patra is an immoral work because it celebrates the pas-
sionate surrender to an illicit love and the victory of this
love over practical, political, and moral concerns. But
is there any evidence that people who read this play will
behave like the lovers in question because they read the
play? On the contrary: it could be argued that reading
the play has an instrumental value in that it presents an-
other example of a complex moral situation, the perusal
of which provides many avenues for moral reflection,
and that the play also possesses the intrinsic value of
acute characterization, dramatic power, and poetry
whose imagery and intensity are among the most splen-
did in the English language. Again, it is said that Amer-
ican youth has been demoralized by such 20th-century
U.S. writers as Ernest Hemingway and William Faulkner
in that these writers set an example of bad behaviour.
But to say that they are capable of demoralizing an en-
tire generation is certainly to attribute to them too much
moral power, especially over people who have never
even heard of them. Even among those who do read
serious literature, the effects are probably more benefi-
cial than harmful: through books the horizons of such
readers have been expanded to include other ways of life
than they would have previously known.

Quite apart from the ultimate effect of a work of art
on a man’s emotions, it would appear that the very
act of experiencing the work may itself have a moral
effect. If he is really concentrating on the details of a
work of art and not just passively letting it play upon
his senses, this effect—the heightening of his sensibilities
and the refining of his capacities for perceptual dis-
crimination—will make him more receptive to the world
around him, thus raising the ione of his daily life and
making his experience of the world richer than before.

Most of what passes for aesthetic appreciation does
not begin to have this effect; but its failure is only be-
cause it is not aesthetic appreciation at all—it is a kind
of tired reverie rather than an intense absorption in the
aesthetic object. Most people, when they hear music,
simply allow themselves to be inundated by the sheer
flow of sound. Such people do not actively listen to the
music and are not even aware of the most elementary
kind of ebb and flow occurring within it; they only re-
ceive it passively, perhaps using it as a springboard for
a private reverie or an emotional debauch of their own.
Music has for them not an aesthetic effect but an
anesthetic effect. It is not just hearing music that will
have the required effect. The aesthetic experience, which
involves nothing less than a total concentration on the
perceptual details of the aesthetic object, is an experience
that heightens consciousness, exercises man’s capacity
for perceptual awareness and discrimination, and helps
him come alive to the sight and texture of the world
around him. After a viewer has seen an exhibition of
landscapes by Cézanne, the entire world may seem to
him to have changed its structure and complexion: it
may, indeed, take on the look of Cézanne’s landscapes.
And is not anything that increases awareness and subtlety
of discernment and discrimination a potentially moral
agent? Art provides the most intense, concentrated, and
sharply focussed of the experiences available to man.
Because of this, art can have an enormous influence on
the tenor of a person’s life, more influential no doubt
than any particular system of morality. In its ability to
do this, it has an effect on man’s life that, in an extended
sense at least, can surely be called moral. Morality
transcends particular systems of morality; and art, by
being for many persons the dominant influence in their
lives, thus transcends them also.
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Art Conservation and Restoration

Conservation, including maintenance, preservation (pro-
tection from damage or deterioration), and restoration,
has become an increasingly important aspect of the work
not only of museums but also of civic authorities and all
those concerned with works of art, whether artists, col-
lectors, or gallery goers. Technical advances of the 20th
century have made possible new methods of safer clean-
ing and repairing of objects. Art restoration has become
an important tool of research, and it enables the viewer
to appreciate the original intention of the artist.

ARCHITECTURE

Development of architectural restoration. Conserva-
tion and restoration of architecture is a relatively mod-
ern phenomenon. The oldest buildings that have sur-
vived tend to be those that received religious veneration.
When they were no longer venerated, they disappeared
like other buildings. Even the famed ancient Egyptian
Sphinx at Giza lay for centuries under the sand, and it
was not until the early 19th century that the Forum of
ancient Rome was uncovered and explored.



Medieval builders treated the work of their forebears
with a healthy lack of awe. Every new Gothic chapel or
chantry and, sometimes, every stage in the development
of a single Gothic building followed the style of its own
day. With the Renaissance in Europe grew a new respect
for classical antiquity and a new interest in its architec-
tural forms. By the end of the 18th century a knowledge
of archaeology had become an accepted accomplishment
of the educated man. Architectural design itself became
a matter of “correctness.” Old buildings everywhere be-
gan to be “restored” to the style of periods especially fa-
voured. The French architect and writer E.-E. Viollet-le-
Duc brilliantly restored the Sainte-Chapelle (1840-67)
and the cathedral of Notre-Dame de Paris (1845-64).
The ancient walls of Carcassonne in France and of Wind-
sor Castle in England were not only repaired but also
largely rebuilt in the 19th century.

With the spread of the Industrial Revolution, the labour
of hands became more costly, and the value of crafts-
manship gained a new significance. Old buildings began
to command a new respect; -and the English art critic
John Ruskin (1819-1900) was even able to assert that
“the greatest glory of a building is its age.” In 1877 the
pioneers of the conservation movement, led by the En-
glish artist and writer William Morris (1834-96),
founded the Society for the Protection of Ancient Build-
ings (spaB). Nicknamed Anti-Scrape, the society vehe-
mently opposed. the indiscriminate refacing of old stone-
work and the “conjectural restorations” still so fashion-
able, such as the new west front of St. Albans Cathedral
in England (1880-83). The movement gathered force,
and in the 20th century groups throughout the world now
devote their efforts to architectural conservation.

An added local impetus has been given by national
pride; postwar reconstruction became, for countries like
Poland, the symbol of national resurgence. Almost every
civilized country is increasingly conscious of its heritage
of ancient buildings, while cultural bodies such as the
United Nations Educational, Scientific, and Cultural
Organization have lent to the conservation movement a
powerful international impetus.

Effects of economic and social change. Architecture is
a sensitive index of social change. The economic climate
and social preoccupations of each age have combined to

generate its own architecture and its own towns. Almost -

every decade of new building displays its own peculiar
characteristics and modifies by constant adaptation the
buildings and towns of yesterday. But the urban environ-
ment is society’s investment in its future, and the cycle of
renewal is continuous, if often slow. Thus, the problems
of building maintenance and renewal are complicated by
long-term economic and social change.

reconstruction (right).

By courtesy of the Denkmalsarchiv, Hauptamt fur Hochbauwesen, Nurnberg, Germany
5

Albrecht Direrplatz, Nirnberg, Germany, after bombing in 1945 (left) and after
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Perhaps the most marked trends are still those that
brought about the conservation movement itself. First is
the accelerated pace of physical growth. Old buildings
have become not only relatively rarer but often virtually
irreplaceable in terms of labour and craftsmanship, as
well as in their use of building materials that are rare in
more recent structures. In many cases, old buildings give
to a locality much of its special character and identity,
as, for example, in any English country village where
thatched roofs still predominate. Another and rarer asset
is a sheer and intrinsic merit of architectural form. And
alongside all these is the tangible evidence that any old
building provides for its community of a kind of social
and environmental continuity—a reassuring reference
point in a constantly changing world. -

Under the increasing pressure of population, the value
of land has climbed steeply, with some curious effects on
old buildings. Increased demand brings increased values
and, at first, better prospects of repair and maintenance.
But as values rise higher, the older building must also
justify itself in terms of economic efficiency. All over the
world, the town houses of the 19th century and earlier
serve with varied grace in the 20th century as centres of
modern industry and commerce. Their fabric is subjected
to new strains, and their room shapes and capacity may
become incompatible with- new and changed demands.
There comes a point at which the old building on a valu-
able town site can compete no longer with redevelop-
ment. Then it is quickly overtaken, and financial subsidy
is powerless. The old building in a deteriorating neigh-
bourhood is at the same time likely to be in no better a
situation. Its maintenance may become no longer worth-
while, condemning it to early death by neglect. The de-
structive effects of both over- and undervalue are clearly
displayed side by side in a fine Georgian city like Dublin
or in once-distinguished neighbourhoods like Blooms-
bury in London or the Marais in Paris.

The most successful neighbourhood conservation oc-
curs where values have been held in pace with the archi-
tectural capacity of a community, as at Bath in England,
or in the Georgetown section of Washington, D.C.

Another social change is the rapid increase in mobility.
The automobile brought better roads and an incentive to
use them. Old city centres, after centuries of essentially
domestic life, begin to be abandoned in favour of ring
upon ring of suburbs. This peripheral accretion of cities
is allied with their central decay as communities. As a
universal result, the twice-daily thrombosis of the high-
ways urges on a constant process of road widening, in
which many an intervening historic area has been com-
pletely eroded away.

New possibilities of travel are increasingly open to
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many. Cultural tourism can bring an antidote to the de-
structive forces, so that in countries such as Italy and
Spain architectural conservation attracts quite a new
order of investment and national energy.

Role of the law. In all conservation, the first effective
step is to decide and define what is worthy of protection.
For most countries this has involved a systematic process
of inventory and survey. In Britain, for example, the
Royal Commission on Historic Monuments (RCHM) was
set up in 1908, and the Civic Amenities Act of 1967 was
promoted by an independent body, the Civic Trust. The
act required local planning authorities to define special
areas for “conservation and enhancement.” In France,
the Commission des Secteurs Sauvegardés was set up in
1962 under André Malraux, minister for cultural affairs,
to pursue an active program for public protection of his-
toric areas. In the United States, the Historic American
Buildings Survey was designed to assemble a national ar-
chive of historic American architecture.

Criteria for conservation are rarely well defined. Archi-
tectural merit clearly must rank highly—especially in the
case of any building which authentically exemplifies its
period. Historical associations, such as the birthplace of a
famous person, are less easily rated. One pernicious effect
of all selection is the way in which it is the most out-
standing example of any period, rather than the truly
typical, that in the end remains to represent it. Another
is that defects-as-well as merits may be kept warm under
the same blanket. This is particularly so in the larger
groups of buildings that are coming to be recognized as
worthy of conservation.

Once defined, a building’s next defense is in specific
legal powers for its protection. These may be of varied
degree and effectiveness. The most obvious form of legis-
lation is the restriction against demolition. A higher de-
gree of legal sophistication occurs in powers for the an-
nexation of property and its maintenance by the state.
Covenanted rights and restrictions are a variant of this
principle. Next in the scale of effectiveness comes posi-
tive encouragement to owners by means of grants, bring-
ing a public share and interest in the actual work of re-
pair. In this way, actual legal rights over private property
may be confined to a minimum while finance is encour-
aged from private pockets. Probably the most effective
ultimate defense has been a selective protection, exercised
as a regular part of everyday town- and country-planning
control.

Negative legislation itself varies in degree. In Italy it is
possible to insist upon the return even of certain pictures
or chattels illegally dispersed from a building where these
are adjudged to be of sufficient national importance. But
negative powers are inherently weak. They convey no
control over the philistine or intransigent owner and, at
best, can only slow down neglect and demolition, deliber-

"ate or otherwise. The value of a historic site for redevel-

opment is a strong counter-magnet to the architectural
heritage for many a private conscience.

The national acquisition of buildings for conservation
in Britain has been carried out chiefly under the Ancient
Monuments Consolidation and Amendment Act of 1913,
by which suitable unoccupied properties can be “taken
into guardianship.” A much more rigorous application of
the principle is sometimes possible in the United States,
whereby the owners of whole groups of buildings held to
be of sufficient distinction can in fact be legally dispos-
sessed. These erstwhile owners may then be allowed to
remain in residence on condition of the repair and reha-
bilitation of their buildings to a specified standard. In this
way, whole areas of buildings, such as Society Hill in
Philadelphia, have been taken over, concentrated rede-
velopment by high-rise apartments being permitted in se-
lected inner locations but the buildings with frontage be-
ing restored in period styles.

The most exhaustive of all restoration projects is in the
United States, at Williamsburg, Virginia. This small
town, the colonial capital of Virginia from 1699 to 1780,
has attracted the most expensive restoration program
ever. Commenced in 1926, the project is dedicated to the
purpose “that the future may learn from the past.” By

1970 over $70,000,000 had been spent on the careful and
scholarly restoration of buildings. Environmental man-
agement is of a high order. Tourist automobile traffic is
excluded from the restored area in season, when a free
bus service is provided. The emphasis is frankly educa-
tional. The enterprise not only owns its buildings but also
staffs them, its employees wearing correct period .cos-
tume. y

Perhaps the most dramatic rescue operation has been in
Egypt. There the ancient temples (c. 1250 Bc ) of Abu
Simbel were threatened with destruction by the rising
waters of the new Aswan High Dam. They were sawed
into giant blocks and successfully reassembled 200 feet
(60 metres) above the original site. This act of preserva-
tion was the result of intense and international negotia-~
tion and expertise.

Another variant on public ownership may be found in

acquisition by a private body, such as the National Trust
in Britain. Founded in 1895, this property-owning body
opens to the public over 200 of its properties. The trust
receives no direct government subsidy and relies upon
careful economic management, although certain legal
preferences operate in its favour. In the United States
the American National Trust operates in the same man-
ner. .
Among bodies devoted to grant aid, the Historic Build-
ings Council (#BC) for England was set up in 1953 and
disburses grants within a small annual budget, largely to
help building owners penalized by heavy estate duties.
These grants are administered to encourage owners to
take a pride in their own buildings.

A pioneer architectural-conservation program has been
established by the Faculty of Architecture of Rome Uni-
versity. Of six months’ duration, the course is aimed at
providing specialist training in conservation for archi-
tects of all nationalities. At national level in various
countries, several comparable courses are becoming
available, meeting a demonstrable need for suitably
qualified and experienced architects.

Techniques of building conservation. The first requi-
site in any conservation project is an adequate historical
survey. The conservator first researches the life history of
the building and its development through the ages. Every
building has its own biography. The Parthenon in Athens
was originally built from 447 to 432 BC as a temple and
subsequently served as a Christian church, a mosque, and
a powder magazine before it became one of the world’s
greatest attractions for the tourist and art lover. A knowl-
edge of the whole life of a building brings an essential un-
derstanding of its features and its problems.

Next, the conservator will need a thorough, measured
survey. Generally, this is prepared by hand, with tape
and rod and level. Modern measuring techniques, includ-
ing photogrammetry and, sometimes, stereophotogram-
metry, are also used, for they are quick and remarkably
accurate. A full photographic record is invaluable.

Third, the architect or surveyor will analyze the struc-
tural stability of his subject and its living pattern of
movement. No structure is permanently still. Subsoil ex-
pands and shrinks, thrust moves against thrust, and ma-
terials move with heat and wind. Complicated exercises,
like bell ringing, have an even greater effect on a build-
ing’s stability. Clay soil is the worst: the building protects
the ground underneath but not around; and, with every
downpour, a wall of accumulated clay may vary the lean
of the building: Many ancient buildings had piled foun-
dations—Winchester Cathedral’s east end was built on
oak piles that rotted after centuries, once the subsoil
drainage was improved; and the only answer was to send
down a diver to underpin. Framed structures can move a
great deal. The skeleton of a timber-framed medieval
house can be incredibly crooked without losing strength,
if it is well triangulated and its joints are made sound. A
wall is theoretically safe until it leans far enough to de-
velop tension on one side, yet even then it may be stiff-
ened by structural cross-walls. Generally, the old, evenly
spread load will be stable, and any new point load or
thrust will be suspect. Where it is necessary, the surveyor
checks his observations over a period; e.g., by measure-
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ment with plumb lines or by marking devices placed
across a crack.

The survey will not only analyze but also clearly convey
its observations, defining remedies and their relative ur-
gency and relating all to the function of the building and
the available budget.

The next job in architectural conservation is to stabilize
and consolidate the structure. Ideally, this is best done by
restraining, or tying, the point of active thrust and, per-
haps, by replacing, splinting, or in some way giving fresh
heart to a failing or defective member. Adding heavy
weights such as buttresses often does more harm than
good. A load can frequently be spread more widely or
more evenly. A structure can, in effect, be corseted by in-
serting (for example, around a tower) a continuous beam
or ring of concrete. This can be done even in delicate
masonry and, as in underpinning, by removing alternate
sections of a wall, threading in reinforcement, and cast-
ing one and then another set of concrete stitches, until
the whole becomes one strengthening beam. Or all that is
necessary may be a single tie bar, a metal rod inserted
along a direct line of thrust or weakness to join the struc-
tural elements in need of support.

After structural movement, the next serious adversary
in building conservation is damp. Not only of itself but
also allied with almost every other trouble, damp acceler-
ates decay. Weather may be penetrating through whole
surfaces, such as porous brickwork, or finding its way
through cracks or defects in the roofing. Especially vul-
nerable are gutters or any part of the rainwater-collecting
system. Wet weakens walling, rots timbers, and spoils
finishes. The eradication of damp may mean patching or
renewing a roof. Frequently it can be cured by inserting
a continuous moisture barrier, perhaps even in a modern
material like stout polyethylene. In this case, special care
is needed to avoid future damage by concentrating more
trouble at any possible defect. Modern techniques of wa-
terproofing wet walls include the insertion of high-capil-
lary tubes, designed to draw the moisture to themselves
and to expel it, and also the injection of latex and similar
water-repellent solutions, deposited in the heart of the
walling. A new technique is that of electro-osmosis, de-
signed to reverse the moisture path from ground to wall-
ing. The traditional ditch, or dry area, drained if neces-
sary, disposes of the water before it reaches the wall.
Double or cavity walls, with air between them, are an-
other defense against damp.

Again, dampness compounds decay, and the first atten-
tion should be to such structural devices as sloping wall
coverings, such as copings, which are designed to keep
walling dry. Both in stonework and in brickwork, much
harm can be caused by damp, especially when allied with
an overly hard mortar jointing. This traps moisture
along the lines of the joints, bringing any harmful salts
to the surface, where they crystallize and damage the
facing. Mortar jointing should always be softer than
the brick or stone of a wall.

Much decay is the result of poor construction. Defects
are almost always accelerated by the simple contraven-
tion of good building practice. In walling, a typical cause
of structural instability is a double-skin construction with
rough rubble between in which, by uneven loading, one
skin has been caused to bulge and to release loose materi-
al in the core of the wall. Once on the move, this rapidly
gains momentum as a live wedge, forcing apart its two
faces. The conservator generally inserts temporary sup-
port, then distributes the load more evenly and rebuilds
the affected area. In some cases, through washing out
loose material and then, either by gravity or at high pres-
sure, grouting up the unseen cavities, it may be possible
to restore a wall without disturbing the facing stonework.

The roof is a building’s first defense. It must be imper-
vious and collect water clear of a building. Roof finishes
are commonly either of unit materials such as tiles,
slates, or stone, or of boarding covered in sheet metal,
preferably lead. The failure of unit materials is usually
caused by decay of the materials that hold them in place.
Iron nails are especially destructive and are usually re-
placed by nonferrous materials, such as copper. The
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battens that carry the tiles or slates have a longer life-
span but also need periodic renewal. Leadwork failure is
usually the result of sheer age. This material has a very
long life, but, if it has been used in sheets of excessive
size, there is a tendency to buckle and creep as a result
of expansion—especially in sunshine. Leadwork can
readily be recast. It needs firm support and elements to
fix it in place. Temporary repairs are executed by lead
burning, in which a patch may be actually welded with
the original lead, rather than by soldering, which tends
to crack away.

The chief enemies of timber are the natural predators
of the forest—fungi and wood-boring insects. In ancient
buildings, the former are especially damaging.

The most voracious fungus that attacks building timbers
is dry rot (Merulius lacrymans). This can spread along
infected wood to sound timber, carrying its own moisture
supply. It extracts cellulose, which forms the chief part
of plant cells, and leaves behind a tindery and useless
shell. Stagnant air and warmth accelerate its spread.
Eradication must be thorough, or the trouble will rapidly
re-establish itself. Modern fungicides are highly effective.

Wood-boring insects include the furniture and death-
watch beetles. From eggs laid in cracks, the larvae tun-
nel into timber and damage it before emerging as beetles
to lay more eggs.

The deathwatch beetle inhabits mostly the outer sap-
wood of oak, preferably when wet or softened by rot.
The furniture beetle lives mostly in deal, especially when
sappy or damp. Both can be eradicated with modern pes-
ticides.

The conservator lastly tests all services, especially elec-
trical wiring, with its risk of fire; gas lines, with their
danger of seepage and explosion; and plumbing, with its
danger of leaks. These services are frequently redesigned
and are often simplified as well as improved. Lightning
conductors and fire-fighting equipment are an important
part of the protection of any ancient building and need
regular servicing. (D.W.L)

PAINTINGS

The conservator of paintings aims above all at “true con-
servation,” the preservation of the objects in conditions
that, as far as possible, will arrest material decay and
delay as long as possible the moment when restoration is
needed. The correct choice of conditions of display and
storage is, therefore, of the first importance. Ideally, each
type of painting requires its own special conditions for
maximum safety, depending on the original technique
and materials used to compose it. Broadly speaking,
most paintings can be divided into (1) easel paintings, on
either canvas or a solid support, usually wood; (2) wall,
or mural, paintings, executed in a variety of techniques;
and (3) painting on paper and ivory.

Easel paintings. More or less portable paintings on
canvas or panel are called easel paintings. Basically, they
consist of the support (the canvas or panel); the ground,
ordinarily a white or tinted pigment or inert substance
mixed with either glue or oil; the paint layer itself, which
may be complex in structure; and, finally, the surface
coating, usually a varnish, to protect the paint and mod-
ify its appearance aesthetically. These four layers have
many variants but must be constantly borne in mind
when considering the problems of conservation.

Paintings on wood. Wood-panel supports were used
almost universally in European art before about 1450,
when canvas began to gain ground. Wood has the disad-
vantage of swelling and shrinking across the grain with
variations in the relative humidity of the atmosphere. In
northern temperate climates, variations in humidity can
be considerable. In England, for example, the seasonal
variation in a museum that is centrally heated in the
winter can be from 25 percent in midwinter to 90 percent
in summer. Although paint has a certain elasticity, it can-
not usually take up much movement and generally
cracks in a network referred to as craquelure. In conti-
nental land masses, such as the United States, the aver-
age relative humidity in dry zones may be consistently
low, so that European paintings with wooden supports
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air-seasoned to a higher humidity may suffer consider-
ably. In both Europe and America, the effect of an un-
suitable background of low or changing relative humid-
ity and the restraining effect of the paint layer often pro-
duces a permanent bowing of the panel, which is convex
at the front surface. To counteract both the shrinkage
and the bowing (especially the latter), restorers in the
past placed wooden strips called battens or more com-
plex structures across the back of the panel as con-
straints. This often led to severe distortion of the front
surface and cracking of the whole panel in lines along
the wood grain. Extensive damage to the paint some-
times occurs, and drastic restoration is needed. In terms
of preservation, the ideal solution is a form of air condi-
tioning in which the relative humidity is maintained as
nearly constant as possible at what is generally agreed to
be the most reasonable level; i.e., about 55 percent. The
apparatus for achieving this is expensive and can be con-
sidered only by wealthy museums. In smaller museums
and private houses, humidifiers either incorporated into
central heating installations, if possible, or in the form
of small portable machines are often used during the
winter months.

When warping and cracking have already occurred or
when the latter seems likely as a result of the mistaken
application of secondary supports, such as cross-battens,
expert restoration treatment is required. In principle, this
consists of removing the cross-battens and applying a re-
inforcement to the back that imposes a uniform but
gentler constraint over the whole surface. It is normal in
the 20th century to accept as inevitable some permanent
convex curvature. The adhesives used and the composi-
tion of the new secondary support take many forms. One
consists in backing the panel with strips of a very light,
open-textured wood (balsa), using as a cement a mixture
of beeswax, a natural resin, such as dammar or colopho-
ny, and an inert filler. This thermoplastic cement, applied
as a hot, creamy liquid, solidifies without contraction.
The epoxy group of resins, which harden without con-
traction, have also been used and have the advantage of
noi requiring heai. The maieriai and cement used are
chosen according to the nature of the original panel.
Some restorers reduce the strength of the original panel,
before applying the secondary support, by reducing its
thickness. This practice is not universally approved. Oc-
casionally, when the panel is badly worm eaten or se-
verely cracked, it has to be removed from the paint and
ground altogether in the process known as transfer. This
is accomplished by pasting a substantial support of paper
and, possibly, canvas to the front surface of the paint and
then gently gouging away the wood on the back. An en-
tirely new, inert support of balsa wood or compressed
board is then cemented to the back surface and the front
facing removed.

Paintings on canvas. A canvas support expands and
contracts with variations in relative humidity, but the ef-
fect is not as drastic as with wood. Canvas, however, will
deteriorate with age and acid conditions. In many cases,
parts of the paint and ground will lift from the surface,
a condition described as flaking, blistering, or scaling. In
the case of paintings on canvas, the process of transfer is
almost never performed. Instead, the canvas is rein-
forced at the back by attaching a new canvas to the old.
This lining process (almost always referred to as relining)
can be done in two ways. The traditional method consists
of ironing the new canvas to the old, using as adhesive
a warm, fluid mixture of animal glue and a farinaceous
paste, sometimes emulsified with a resinous plasticizer,
such as Venice turpentine. The second, formerly known
as the Dutch method, uses as adhesive the wax-resin
mixture mentioned above, at a temperature of about
70°-80° C. It is ironed as it cools and provides a thermo-
plastic bond. The advantage of this method is that it pen-
etrates the front surface and fixes loose paint to the can-
vas, whereas, with the glue-paste method, fixing the
paint would require a second operation. Also, the perma-
nence and moisture impermeability of the wax mixture
helps to protect the painting and the canvas from humid-
ity changes and atmospheric impurities. A notable ad-

vance in the wax-resin method since 1950 is becoming
universally adopted. This consists of employing the pres-
sure of the atmosphere instead of a heavy iron during
solidification. This is achieved by carrying out the pro-
cess on an electrically heated platen (the “hot table”).
The painting and its new canvas, treated with layers of
the adhesive, are placed on the smooth metal surface of
the table and covered with a latex sheet, after which the
space between is evacuated with a pump through holes
in the table. The cooling process is accelerated with fans.
A notable advantage of this method is that the impasto
(i.e., the raised brushstroking of the paint) is not flat-
tened, as used often to occur when heavy irons were
used.

The ground (i.e., the inert paint layer covering the sup-
port below the painting itself) can ordinarily be regarded
for conservation purposes as part of the painting layers.
Occasionally, when the ground is composed of glue and
an inert substance such as whiting or gypsum, the glue
may deteriorate and the ground lose its adhesion to ei-
ther the support or the paint layers. In extreme cases,
with wood-panel supports, a complete transfer is re-
quired, in which not only the support but also the
ground must be removed. The restorer has a brief op-
portunity of seeing the painting or at least its lowest
layers in reverse before applying a new ground and sup-
port.

The paint layers themselves are subject to a number of
maladies as a result of natural decay, faulty original
technique, unsuitable conditions, ill treatment, and im-
proper earlier restorations. It must be remembered that,
whereas housepaint usually has to be renewed every few
years, the paint of easel paintings is required to survive
indefinitely and may be already 600 years old. The most
prevalent defect, as mentioned above, is flaking, or scal-
ing, where, in local areas of paint, small particles become
partly or wholly detached from the support. If the loss is
not total, the paint can be secured, according to circum-
stances, with either a dilute gelatin adhesive or the wax—
resin adhesive. The paint is usually pressed firmly into
place with an eiectrically heated spatula. For easel paint-
ings the binder for the coloured pigments is usually ei-
ther egg yolk, oil, or, occasionally, glue. The first type of
method, called egg-tempera painting, was universal be-
fore the mid-15th century, when oil painting began to
be used increasingly. The condition of egg-tempera paint-
ings where damage has not been caused by deterioration
of support or ground is usually good. The condition of
oil paintings is often less satisfactory. Sometimes the
original technique of the artist is at fault, and this be-
comes increasingly so from the 18th century onward.
Too much oil may have been used, leading to ineradica-
ble wrinkling, or superimposed layers may have dried at
different rates, producing a wide craquelure as a result
of unequal shrinkage. An enhanced version of the latter
occurred increasingly, as the 19th century progressed, by
the use of a brown pigment called bitumen. Bitumenous
paints never dried completely, producing a surface effect
similar to crocodile skin. These defects cannot be cured
and can be visually ameliorated only by judicious re-
touching. The most notable defect arising from poor con-
servation is the fading or changing of the pigments by ex-
cessive light. Although this is more evident with thin-
layer paintings, such as watercolours, it is also visible in
oil paintings. The palette of the earlier painters was, in
general, stable to light; however, some pigments, notably
the lakes, which consisted of vegetable dyestuffs mor-
danted onto translucent inert materials, often faded eas-
ily. A transparent green, copper resinate, much used
from the 15th to the 18th century, became a deep choc-
olate brown after prolonged exposure to light. After the
discovery of synthetic dyestuffs in 1856, a further series
of pigments was created, some of which were later dis-
covered to fade rapidly. Unfortunately, it is impossible to
restore the original colour, and in this case conservation,
in its true sense of arresting decay, is important; i.e., to
limit the light to the lowest level consistent with adequate
viewing—in practice about 15 lumens per square foot (15
footcandles; 150 lux).
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‘‘The Magdalen Reading," oil painting by Rogier van der Weyden (1399/1400-64). In the
National Gallery, London. Cleaning and restoration in 1956 (right) revealed that the
painting was a fragment from an altarpiece, not a complete painting as it had appeared

(left).
By courtesy of the trustees of the National Gallery, London

Almost every painting of any degree of antiquity will
have losses and damages, and a painting of earlier than
the 19th century in perfect condition will usually be an
object of special interest. Before a more conscientious
approach to restoration became general in the mid-20th
century, areas that had a number of small losses were
often—indeed, generally—entirely repainted. It was con-
sidered normal in any case to repaint not only losses or
gravely damaged areas but also a wide area of surround-
ing original paint, often with materials that have visibly
darkened or faded with time. Large areas with significant
detail missing were repainted inventively in what was
supposed to be the style of the original artist. It is cus-
tomary nowadays to repaint only the actual missing
areas, matching carefully the artist’s technique and paint
texture. In some cases, as with skies in which areas have
been worn away by injudicious cleaning, very little re-
painting is done at all. Some restorers adopt various
methods of inpainting in which the surrounding original
paint is not imitated. The inpainting is done in a colour
or with a texture that is intended to eliminate the shock
of seeing a completely lost area without actually deceiv-
ing the observer. The aim in inpainting is always to use
pigments and mediums that do not change with time. Egg
tempera has been a preferred medium, though it is dif-
ficult to use, and various stable, modern resins are em-
ployed in place of or in addition to tempera. Exact imita-
tion of the original entails close study of the painter’s
technique, especially with the earlier multilayer methods,
since the successive layers, being partly translucent, con-
tribute to the final visual effect. Minute details of texture,
brushstrokes, and craquelure must also be simulated.

This work of inpainting ordinarily has to be done after
the top layer, or the varnish, has been removed. Because
all varnishes before about 1930 and many since have un-
dergone changes in colour and transparency, they par-
tially obscure the appearance of the original paint and,
therefore, must be taken off.

While the use of varnish was partly to protect the paint
from accidental damage and abrasion, its main purpose
was to improve the appearance. Oil paint, over the
course of time, changes chemically by oxidation and
polymerization and becomes harder and more brittle. A
remarkable range of injurious cleaning agents, including
sand and caustic alkali, is known to have been used for
cleaning the surface of the paint in the past. As a conse-
quence, some of the hardened oil medium is lost, and the

painting becomes matte, or without lustre, and lifeless. A Varnishing

varnish, visually at least, revives it, and if a varnish it-
self becomes matte a further coat of varnish revives the
former varnish coat, and so on. Unfortunately, the var-
nishes used consisted of hard resins, such as copal, or,
more often, soft resins, such as mastic and dammar.
These become yellow, brittle, and slightly opaque and
also less soluble in harmless solvents, such as turpentine.
Occasionally, as in London’s National Gallery in the
mid-19th century, lead driers were added to the varnish
to quench the bloom, a blue haze that covered the var-
nish as a consequence of the prevalent coal smoke com-
bined with a high and variable humidity. This varnish,
known as the “Gallery Varnish,” yellowed even more
rapidly than the resins alone. The removal of these dis-
figuring natural-resin varnishes from paintings is an op-
eration that must be carried out with great skill to avoid
damaging the original paint. The work of restorers in re-
moving varnish (usually described as cleaning) has been
the subject of occasional vehement public criticism from
1850 onward. The criticisms centre on two points: first,
that the solvents used are likely to damage the paint,
which is said to contain proportions of soluble material,
even when soluble resinous additives are not present (as
they sometimes were in the 18th and 19th centuries); sec-
ondly, that some earlier artists themselves used a toned
varnish to unify their colours and that, if this still re-
mains, varnish removal is likely to produce an over-
cleaned effect that was not intended.

The removal of the varnish is usually done in the 20th
century by solution in a solvent mixture of which the ac-
tive ingredient is often one of the lower alcohols (ethanol
or isopropyl alcohol) or acetone. Careful, minute tests are
always made on representative areas, and the solvent is
sparingly applied on a cotton-wool swab. For revarnish-
ing, the natural resins have been almost universally aban-
doned in the mid-20th century in favour of a limited
group of synthetics whose common characteristics are
stability to light, oxygen, and moisture and, in general, a
chemical stability that will permit eventual removal by
safe solvents. These synthetic varnishes are also optically
effective, adhere satisfactorily, and are adequately pro-
tective. The first synthetic resin varnish with these char-
acteristics was polyvinyl acetate, which was introduced
in the United States in 1930 and has been used continu-
ously since. To this may be added a group of resins of
the polycyclohexanone type (almost but not completely
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stable to light) and an acrylic resin that is finding increas-
ing use. )

Wall paintings. From the point of view of conserva-
tion, the different types of wall painting have a number
of features in common, though the techniques of restora-
tion inevitably differ in detail.

Among the wall painting techniques is buon fresco, or
true fresco, in which pigments mixed with water are
painted onto a freshly prepared layer of damp lime plas-
ter. Fresco secco is a method, often used in conjunction
with buon fresco, in which a mixture of pigment and egg
tempera is painted onto the dry plaster or is used as a re-
touching or enhancement of a dried buon fresco paint-
ing. Wall paintings are also executed with pigments
mixed in oil applied either to a prepared dry plaster wall
or on canvas, which is then fixed to the wall.

As far as pure conservation is concerned, there are two
outstanding factors. The first, which applies to all meth-
ods of wall painting and especially to aqueous, or water-
based mediums, is the exclusion of damp. This can attack
the painting from several sources.-One source is damp
rising through the walls of a building; this first affects
the bottom of the wall painting and then spreads upward.
This is prevented by inserting a metallic or resinous
damp course. New damp courses in old buildings are of-
ten prohibitively expensive, in which case a possible ame-
lioration is to dig out exterior soil to a depth of at least
six inches below the interior floor. The second source of
damp is from the outside wall. It is important at least to
avoid treating the painting with a water-impermeable
material, such as wax or silicates, so that the damp can
penetrate freely without meeting a barrier at the inner
surface. The third source is condensation on the inner
surface, which is particularly prevalent in churches that
are heated only on weekends. More continuous and uni-
form heat is the solution, provided that the air is not
dried out so rapidly that efflorescence, the formation of a
powdery surface, occurs. The fourth and most easily
remedied source, though often neglected, is from leaking
roofs and clogged drainpipes.

The second important hazard is more insidious. It af-
fects solely those murals painted on lime mortar, which
inevitably, by the action of air, becomes calcium car-
bonate. Since 1900, with the increasing use of motor ve-
hicles and of fuel-burning industries, the percentage of
sulfur dioxide in the atmosphere has greatly increased.
In the presence of moisture the calcium carbonate is
changed to calcium sulfate, whose volume is almost
twice that of the original carbonate of the mural. As a re-
sult, disintegration in some areas of a mural can be rapid.
In Italy this sort of disintegration has greatly increased
and has made necessary the development of drastic
though highly expert methods of transfer of frescoes
from the original walls. These range from the method of
strappo to that of stacco. While in practice they are not
always clearly distinguishable, strappo, the more usual
method, consists in gluing canvas firmly to the surface of
the fresco, followed by pulling and easing away with
long spatulas a thin layer of the plaster that contains the
pigment particles of the fresco. The bond between the
facing and the fresco must be stronger than the internal
cohesion of the plaster. Excess plaster is removed, re-
vealing the fresco in reverse. This is then fixed to a rigid
support with synthetic resins; using inert substances
mixed with resins as an intermediate layer to stimulate
optically the original underlying plaster. In the stacco
method, a thicker layer of plaster is removed with the
fresco and is smoothed flat on its back surface before
sticking the rigid composite layer to a board. Where pos-
sible, consolidation without detachment is performed.
The removal of previous repaintings and overlying
whitewash is often the most tedious part of the work.

In humid, temperate climates, such as England’s, lime-
water is usually used as a consolidant. Earlier consolida-
tions, often of wax or natural resins, are not only difficult
to remove but also have frequently accelerated deteriora-
tion. In dry parts of the world, synthetic resins such as
polyvinyl acetate have been used with. success as con-
solidants.

Paintings on paper and ivory. Environmental conser-
vation for these objects, which are ordinarily painted in
an aqueous medium, consists in maintaining a stable rel-
ative humidity in the region of 50-60 percent. At lower
humidities, both paper and ivory (the latter often used
as a thin layer for portrait miniatures) tend to shrink,
and the former becomes more brittle. The thin ivory of
miniatures, which often tends to crack, may crack along
the grain if constrained under conditions of varying hu-
midity. At higher humidities, there is a possibility, espe-
cially when ventilation is poor, of mold growth, which
can occur above about 68 percent relative humidity. Wa-
tercolour paintings are particularly vulnerable to light,
which ideally should not exceed 5-10 lumens per square
foot (5-10 footcandles, 50—100 lux). Some pigments
fade rapidly, whereas others do not alter, and there is in-
evitably not only a loss of colour but also a distortion of
the artist’s intention. It should be noted that a warm
light, as from an ordinary incandescent lamp, is less
damaging in general than an equal amount of daylight or
light from a fluorescent lamp. Daylight should be par-
ticularly avoided.

Restoration of paintings on paper has many detailed
variations. After removal of the material on which the
paintings are mounted, local brown stains, usually known
as foxing, are sometimes reduced. The painting is fresh-
ened by washing gently in water with or without a little
neutral detergent (which should not be of the household
variety). Often a watercolour painting will resist washing
without loss of colour, but it is generally advisable mere-
ly to damp the back before proceeding to reduce the
stains locally with an oxidizing bleach. A mild form of
bleaching agent known as chloramine-T is sometimes
used. Other, stronger oxidizing bleaches can be used sub-
sequently, but there are various disadvantages. Stains
other than the characteristic foxing must be identified
and the specific solvents used. Japanese prints may be
treated similarly, though with even more care, since
some colours (notably, a range of mauves) must never be
damped.

Portrait miniatures on ivory require expert treatment,
and it is even possible tv damage them irrevocably in re-
moving them from their lockets.

The restoration and conservation of prints are dealt
with in the article PRINTMAKING. (N.S.B.)

SCULPTURE

Efforts have been made for some time to develop a
means of preserving valuable marble and limestone
sculpture. It was only in the mid-20th century, however,
that the seriousness of the problem became universally
recognized. Much sculpture exhibited out-of-doors suf-
fers from the effect of air pollution. With Italian sculp-
ture from the 14th century onward, the problem is acute.
Such work often suffers from its age or what could well
be called stone fatigue. The two main elements detrimen-
tal to stone sculpture are agreed to be the high concentra-
tion of sulfur dioxide usual in modern industrial environ-
ments and frost, which obviously has been a constant his-
toric factor. When both detrimental effects are concur-
rent, a relatively rapid destructive cycle is activated. The
degeneration of the stone surface by the repeated expan-
sion of freezing water and the fast thawing in the morn-
ing sun opens pores of the stone to the industrial gases,
which quickly change the chemical nature of calcium
carbonate stones to calcium sulfate. This brings about an
increase of the stone’s volume, resulting in a shedding of
the degenerate layer.

Attempts to clean sculpture in the past have often
proved ineffective or positively harmful. Before cleaning
can be undertaken, the nature of the dirt must be deter-
mined. A marble statue may be affected by incorrect
cleaning, deliberate toning (oiling or waxing; the latter
includes the result of handling), and sulfation, the re-
action of sulfur oxides in the air with the calcium in the
stone. Later, dirt must be dealt with before removal of
the film caused by the sulfation is possible. Most super-
ficial dirt can be removed by applying a solvent such as
methylene chloride or toluene on a patch at a time and

Cleaning
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removing the dissolved methylene dirt with a series of
clean swabs. This treatment leaves the marble clean ex-
cept for the film of sulfation, which can vary in colour
from cream to black. Attempts to remove this deposit
with soap and water are unlikely to be successful, as tap-
water does not dissolve the calcium sulfate, and the soap
reacts with the calcium carbonate to form still another
waterproof film. The problem is easily solved by using
deionized water (ultrapure water), which dissolves the
sulfation film. The deionized water is suspended in posi-
tion in a mudlike pack for some 12 hours, the suspender
being magnesium silicate. At the end of this period, the
now dry mud is brushed off, and the marble is rinsed
once more with deionized water. The remaining problem
is to prevent a repetition of the decay.

One method is to use a solution of two parts of cosmo-
loid wax and one part of Ketone N resin made up in
white spirit to form a thin cream. This is massaged into
the surface of the marble, leaving no excess. This coating
inhibits the action of sulfur dioxide and sulfation. The
whole work is then brushed over with talc, which elimi-
nates the dust-attracting property of the wax-resin coat-
ing. Subsequent cleaning need only take the form of
wiping with damp cotton when necessary. This treat-
ment, however, is not suitable for painted or gilded
sculpture. Mist spraying with tap water is more practical
for outdoor sculpture.

Modern adhesives are so effective in repairing broken
sculpture that care must be taken in using them, as the
chances of altering the repair after they have set is re-
mote. Both the epoxy and polyester resins employed as
adhesives are used only on clean, dry stone. The adhesive
must be applied so that it does not appear on the surface,
as it tends to yellow with age and become visible.

Dowelling is a commonsense operation. If a life-size
arm is broken in two, for example, a stainless-steel dowel
of about three-eighths of an inch diameter will suffice,
and, if the stone is sound, it need only be six inches in
length. A spot of coloured paint is applied to the centre
of one half, and the two pieces are fitted together. Upon
removal of one half, the paint will have reported on the
other half. A hole is then bored with a mason’s drill, a
little over three inches in depth, in each piece, and slight-
ly broader than three-eighths of an inch in diameter,
great care being taken to ensure that both holes are
aligned. The dowel is then inserted and the halves fitted
together dry. If the union is undisturbed by the introduc-
tion of the dowel, the polyester adhesive should be ap-
plied to both holes and a little to cover the break. The
pieces are then firmly fitted together and held in posi-
tion until set.

Chips and missing areas in a piece exhibited indoors are
generally replaced by using solid polyvinyl acetate,
which can be coloured to match the surrounding mate-
rial and is easily molded. An item such as a hand can be
produced satisfactorily by using a water-clear epoxy as
a casting medium.

The traditional, although usually unsatisfactory, meth-
od for doing this work out-of-doors is to use a cement
with crushed marble as an aggregate. An epoxy resin
with an aggregate of ground, white glass is usually found
to be much more aesthetically pleasing and durable.
Grafting a new piece of marble onto a statue not only
means that the break must be trimmed back but also
calls for a degree of sculpting comparable to the original.

While there is a reluctance on the part of painters to re-
paint pictures, painted sculpture has not experienced this
repression. Wooden sculpture from the 14th century may
have five to seven layers of repainting. The age and in-
solubility of these old repaintings inevitably means that
to uncover the original layer the subsequent layers have
to be removed manually, a long and delicate job. The
techniques are similar to those for restoring panel paint-
ings. Final varnishing, however, is of a lower gloss than
that usual with panels.

DECORATIVE ARTS

Furniture, The need for restoration of furniture stems
from several causes—physical damage, destruction by
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woodworm, decomposition of glue caused by dampness.
A major problem is damage by central heating. Old fur-
niture was constructed with timber seasoned to be com-
patible with a more natural humidity level. Today much
of the world’s fine furniture has found its way into cen-
trally heated museums, galleries, and private homes. The
drier conditions affect the wood and glue, causing shrink-
ing, which results in splitting of wood, peeling veneer,
and loosening of inlay. The correct use of humidifiers
usually averts this problem if introduced in time.

Woodworm is best treated with methyl bromide gas.
Liquid pesticides are often impractical because they may
destroy or mar painted or gilded surfaces.

The restoration of a damaged piece of furniture re-
quires many techniques and skills. It is, first, very diffi-
cult to obtain properly seasoned rare woods with which
to execute repairs. The staining and polishing of the re-
pair element present problems of subsequent fading and
must not interfere with the original patina of the sur-
rounding area. Polyvinyl acetate and epoxy resins have
largely superseded traditional animal glue. The restora-
tion of veneers and inlays of diverse materials such as
tortoiseshell, ivory, pewter, and mother-of-pearl all re-
quire individual processes of restoration, as do the re-
storing of leather coverings, fabric upholstery, or caning.

Stained glass. Generally damaged by war, vandalism,
or degeneration of the lead support and, less commonly,
by devitrification of very old glass, stained-glass windows
can be restored. Missing pieces are usually recut from
new glass especially made for the purpose. If there was
painting on the original glass, it must be skillfully re-
drawn on the new glass. Care is taken to match the deli-
cate original shading. After painting or staining, the glass
is fired and then annealled. To restore flashed glass (clear
glass coated with coloured glass), the coloured coating is
masked with wax so that the unmasked area can be re-
moved or refined with hydrofluoric acid. Occasionally,
the coating is ground off to produce a design.

Broken fragments are often found leaded together, but
this tends to confuse the design. Often no attempt has
been made to produce a new missing piece, but an odd
fragment, perhaps from another window, has been cut
to fit. Stained-glass windows have to be completely re-
leaded if the original leading has decomposed. Very old
glass sometimes becomes completely opaque, and some-
times the external surface becomes chalky. With great
care and patience, this film can be ground or etched off
with acid, restoring the glass to something of its original
beauty.

Textiles. In terms of preservation, textiles are one of
the most fragile mediums of the decorative arts. Made of
plant fibres and animal hair, textiles are very perishable
and generally do not survive the test of time except in
dry desert climates such as parts of Central Asia, Egypt,
and Peru. Sunlight fades the dyes used to colour textiles.
Sometimes only certain colours will be so affected. Usu-
ally the colours that are darker in hue are more faded or
decayed because they absorb the most light. When ex-
hibited, therefore, the rooms or cases where these mate-
rials are installed are air-conditioned and lighted with
ultraviolet filtered light.

Hanging textiles, such as tapestries, often tear from
their own weight or cause the weaving of the fabric to
separate. Such tears can be averted by sewing the hang-
ing to a backing of another textile. If there are torn or
moth-eaten areas, new warp threads can be inserted and
the damaged design rewoven into the work.

The storage and display of delicate fabrics is even more
crucial than for tapestries. Damaged silks that are be-
yond needle restoration are sometimes reinforced by be-
ing welded onto a supporting material with polyvinyl
acetate emulsion. Consolidation of decaying fabric is al-
so effected by soluble nylon or polyvinyl acetate. A
whole range of techniques is called for in the cleaning of
the many types of textile materials. The success of clean-
ing still depends on the skill of the conservator more
than on the use of modern chemicals.

Ceramics. The principles that govern the restoration
of pottery are exactness, durability, and noninterference
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shown (left to right) before, during, and after restoration.
By courtesy of the Soprintendenza alle Antichita d'Etruria, Florence

with visual appreciation. Breaks are sometimes disguised
by complete overspraying, which often alters the charac-
ter of the glaze. Much skill is required in the reconstruc-
tion of a fragmented object, even with the use of modern
adhesives such as epoxy resins and polyvinyl acetate
emulsions. It is crucial to induce the maximum intimacy
between the breaks. This means little adhesive, no dirt
or loose particles, and precise positioning. Missing parts
are usually made with a modern cellulose filler or a com-
position formed by mixing kaolin with_epoxy resin. This
exercise must be perfect, for, however well the join is
painted, it will never be satisfactory if the filling is im-
perfect. When the restorer is satisfied with the form and
surface of his repair, he views it in an oblique light to
show up imperfections. )

The missing heads, arms, or hands of figurines are often
modelled in low-temperature firing clay and fired onto
the original. This is rarely done by museum restorers,
for the process may alter the appearance of the original
or endanger the glaze. A cold curing resin can safely be
used as a medium for retouching. (K.F.B.H)
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Artevelde, Jacob van

Jacob van Artevelde was a 14th-century Flemish leader
who played a leading role in the preliminary phase of the
Hundred Years’ War. A citizen of Ghent, van Artevelde
kept the Flemish cities neutral at first; then he sided with
England, in spite of the nominal allegiance of Flanders
to France.

Life. Van Artevelde was born in Ghent ¢. 1295; his

Greek black-figure vase from Orvieto destroyed during the flood of 1966 in Florence, ltaly,

profession is unknown, but he belonged to the wealthy
bourgeoisie and owned land both in Ghent and in the
surrounding area. His children’s marriages indicate a
connection with the nobility. His second wife, Kateline
de Coster, took an active and capable part in public life.
She travelled several times to England, in van Artevelde’s
name, to obtain payment of sums promised by the En-
glish king to the Flemish towns. One of their sons, Philip
(born 1340), led a revolt against Count Louis II of Flan-
ders in 1382. Van Artevelde had already reached middle
age when he began to take part in public affairs. The only
mention of him before 1338 is as a supporter of Louis I,
count of Flanders, during a revolt.against Louis in Ghent
in 1325. But as relations between England and France
worsened in the 1330s, tension arose between the Count
and the Flemish towns. Louis, a vassal of the French
king Philip VI, sided with France. The towns, although
Philip offered them inducements, needed English wool
for their textile industry and could not afford to alienate
Edward III of England.

At that point, van Artevelde emerged as a leader. Early
in 1338, the people of Ghent, under his ieadership, de-
clared their neutrality. Bruges and Ypres, the other major
towns, followed suit. France was forced to acquiesce, and
the vital trade with England was safeguarded.

Van Artevelde governed Ghent with a group of four
other “captains.” At least three of his colleagues were
wealthy merchants. A dean of the weavers was also
elected, and the extent of the power conferred on a mem-
ber of the less prestigious artisan class was characteristic
for the social aspect of van Artevelde’s reforms.

Flanders remained neutral for only two years. At the
beginning of 1340, it joined the English, thereby obtain-
ing further commercial advantages and a promise by Ed-
ward III to help reconquer some Flemish areas under
French control. To give the new situation some show of
legality, the English king, probably on van Artevelde’s
initiative, let himself be proclaimed king of France in
Ghent (Jan. 26, 1340). Edward overcame the French fleet
near the Flemish port of Sluis and then, with van Arte-
velde, besieged the French city of Tournai.

Unlike his subjects, the Count of Flanders fought on the
French side, and the Flemings, under van Artevelde, re-
pudiated his authority. When a truce was declared after
the siege of Tournai, the Count returned to Flanders, but
he was subjected to the control of a council dominated by
van Artevelde’s supporters. When Louis extricated him-
self by flight, his relative Simon van Mirabello, a wealthy
Lombard who had become a citizen of Ghent, was made
regent by van Artevelde to replace him. Van Artevelde
never made formal changes in institutions. His name
never appears on an official document, but Edward III’s
correspondence shows that he exercised power. He owed
his influence to the support of the great towns, whose in-
terests he promoted. When necessary, he sacrificed the in-
terests of the small towns and the rural population to his
end.

Van Artevelde maintained his position unchallenged
until the beginning of 1343, when an unsuccessful at-
tempt to overthrow him was made by a onetime alder-
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man, Jan van Steenbeke. A second attempt, in May 1345,
was more successful. A conflict arose between the weav-
ers and fullers, putting an end to the policy of balance
among all classes, on which van Artevelde’s authority
rested. He lost his position as chief captain but retained
the confidence of Edward III. That was fatal to him. In
July 1345 Edward came to Sluis to negotiate the continu-
ation of the alliance with Ghent’s representatives. Van
Artevelde quarrelled with his colleagues, who thought
him too compliant. On his return to Ghent, he was mur-

~ dered during a riot (c. July 22). Jacob van Artevelde

long remained a controversial figure; more or less for-
gotten in the 17th and 18th centuries, his memory was
resurrected by Belgian-nationalist historians in the 19th
century.

Personality. It is difficult to assess van Artevelde’s
personality. Most of the surviving information about him
comes from his enemies. His only known writings are
three letters, written in French during the winter of
1342-43 and. addressed to the king of England, the
queen, and the prince of Wales. They are businesslike in
tone, without exaggerated compliments. It is possible to
deduce from his actions some of the characteristics that
made him stand out: a strong conviction about the needs
of his people and how to secure them, a willingness to
break with accepted values, and the ability to act without
hesitation. His violent disposition, which led him to kill
an opponent in a quarrel, was a quality he shared with
many of his contemporaries.
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(H. van W.)

Arthropoda

The phylum Arthropoda is the largest and probably the
most diverse phylum in the animal kingdom. Its members,
which form about 75 percent of the known animal spe-
cies, differ widely in anatomy, physiology, behaviour, and
habitat. One characteristic that distinguishes arthropods
from other animal phyla is a resistant outer covering
called a cuticle, which is composed in part of a protein
(chitin) and is shed at periodic intervals (molt, or ecdy-
sis). The cuticle serves as a protective device and func-
tions as an exoskeleton, providing surfaces for muscle
attachment. Other distinguishing characteristics of arth-
ropods include a segmented body, a six-segmented head
in Mandibulata, chitinous jointed appendages (hence the
name Arthropoda, meaning jointed legs), many special-
ized sense organs, a circulatory system containing vascu-
lar spaces collectively called a hemocoel, and bilateral
symmetry. ‘

More than 925,000 arthropod species have been de-
scribed, of which about 90 percent are insects. The total
number of arthropod species has been estimated at 6,000,-
000 or more. The phylum Arthropoda may be divided in-
to three subphyla: Trilobitomorpha (containing only the
extinct trilobites), Mandibulata, and Chelicerata. The
Mandibulata include the water-inhabiting crustaceans
(class Crustacea) and the terrestrial insects (class Insecta),
springtails (class Collembola), and myriapods, a collective
name commonly used to refer to members of four closely
related classes (Pauropoda; Diplopoda, or millipedes;
Chilopoda, or centipedes; and Symphyla) with similar
leg-bearing body regions unlike those of insects. The
Chelicerata include the marine class Merostomata (xipho-
surids and eurypterids), the class Arachnida (scorpions,
spiders, mites, opilionids), and the marine class Pycno-
gonida (sea spiders).

Of uncertain relationships are the arthropod-like tardi-
grades, pentastomids, and onychophores; they are de-
scribed fully in the article oNcoPOD.

Arthropods are common on land and in marine waters
and fresh waters. In the sea, minute crustaceans are a ma-
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jor component of the zooplankton, which serves as food
for other invertebrates, fishes, and whales. The land is
dominated by the insects, which are of economic impor-
tance both as pests and as pollinators of crop plants. Spi-
ders, mites, scorpions, and other arachnids also live on
land. Centipedes, millipedes, symphylids, and pauropods,
which live in damp habitats, are of little economic impor-
tance. The trilobites, which become extinct by the Perm-
ian (about 280,000,000 years ago), were dominant arthro-
pods in the Early Paleozoic seas (about 550,000,000 years
ago); their earliest fossil remains, found near the bottom
of the Lower Cambrian rocks, are about 570,000,000
years old.

GENERAL FEATURES

Size range and diversity of structure. The hard exter-
nal skeletons of arthropods influence their ultimate size.
Only aquatic forms are able to attain substantial sizes be-
cause their bodies are supported in part by the surround-
ing water. The extinct Eurypterida, for example, reached
a length of 1.8 metres, and some present-day crustaceans
grow to more than twice that size; giant spider crabs may
weigh up to 6.4 kilograms and span 3.8 metres. The
strongly calcified body coverings of crustaceans provide
weight that is advantageous to bottom-dwelling aquatic
forms.

The weight of the exoskeleton, however, is not the only
factor that limits arthropod size; molting also plays a
role. The cuticles of terrestrial arthropods, strengthened
by sclerotization (a hardening process analogous to the
tanning of leather), are not only tough and rigid but also
light in weight. Animals encased in rigid exoskeletons; be
they light or heavy, can increase in size only by molting;
and, after attaining certain sizes, their linear dimensions
increase only slightly during intervals between molts
(called instars). The necessity for molting, or ecdysis,
therefore, sets an upper limit to the size of arthropods.

Terrestrial arthropods do not attain large sizes. The
largest insects and spiders do not weigh more than 100
grams. The beetle Goliathus regius measures 15 centime-
tres in length and ten centimetres in width, while the but-
terfly Ornithopiera victcriae of the Solomon Islands has a
wing span exceeding 30 centimetres. The phasmid Phar-
nacia serratipes is one of the longest insects at 33 centi-
metres. It is probable that the size of terrestrial arthro-
pods may be limited not only by the weight of the exo-
skeleton but also by their vulnerability; significant,
perhaps, is the fact that scorpions and Solifugae are noc-
turnal, a habit that may be related to preventing attacks
by vertebrate enemies.

The smallest arthropods include some parasitic wasps,
beetles of the family Ptiliidae, and mites that are less than
0.25 millimetre in length, despite their complex struc-
tures, and may weigh less than the nucleus of a large cell.
Ants 1.5 centimetres long weigh less than one gram.

Distribution and abundance. The only region of the
earth in which insects are not dominant invertebrates is
the sea; the probable reason is that every suitable habitat
had been exploited by other arthropods, the crustaceans,
before the insects evolved. The crab Ethusina abyssicola
is known from a depth of more than 4,000 metres, while
Collembola and jumping spiders (Salticidae) are found on
Mt. Everest at heights exceeding 6,700 metres. Collembo-
la and orabatid mites are among the permanent inhabi-
tants of Antarctica. Many arthropods are parasites in or
on other animals.

Importance. Arthropods are of great economic and
medical importance. Despite increases in knowledge and
the development of powerful insecticides, insects and
ticks and other mites (Acarina) remain serious disease
threats to man and other animals throughout the world;
arthropod-carried human diseases include malaria, yel-
low fever, rickettsial diseases, plague, filariasis, and other
worm infections. Arthropods also cause harm by their
poisonous stings and bites and by their destruction of
crops, timber, and stored products.

Soil arthropods, which include some crustaceans, myria-
pods, insects, and collembolans, play an important role in
the formation of humus from decomposed leaf litter.

Influence
of external
skeleton
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Sperma-
tophores

Symphyla
Scutigerella immaculata 4-5.4 mm

Pauropoda
Pauropus silvaticus 1 mm

Chilopoda

Trilobita
Ceraurus pleurexanthemus 2.6 cm

Arachnida #
Androctonus australis 10 cm

Diplopoda =¥ Insecta

Polydesmus angustus  1.6-2.9 cm

Lithobius forficatus  2.5~3.5 cm

Pterophylla camellifolia 2.5 cm

Crustacea
Homarus vulgaris 45-60 cm

Figure 1: Diversity of arthropod body plans.

Crustaceans are important food supplies of man and oth-
er animals.

NATURAL HISTORY

Reproduction and life cycle. With few exceptions, the
sexes are separate in arthropods; i.e., there are both males
and females. The paired sex organs, or gonads, of each
sex are connected directly to ducts, called gonoducts,
which in turn are connected to regions that lead outside
the animal (gonopores); glands frequently are associated
with the ducts. The gonoducts open through gonopores to
the exterior at different regions of the body of the various
arthropod groups (e.g., gonopores are near the rear of the
body in centipedes and insects; at the hind end of the tho-
rax in Crustacea; close to the head in millipedes, pauro-
pods, and Symphyla; and near the middle of the body in
Arachnida). The abdomen of the pycnogonids contains
little more than the terminal part of the alimentary canal,
so that the gonads are displaced into the leg segments,
and eggs pass through openings in the second segment.

Throughout the Arthropoda, spermatozoa .often are
transferred to the female in sealed packets known as
spermatophores. During this primitive method of trans-
fer, the spermatozoa are not diluted by the surrounding
medium, in the case of aquatic forms; nor, on land, do
they suffer from desiccation. Spermatophores, character-
istic of centipedes (Chilopoda) and Arachnida in which
mating is delayed by elaborate courtship behaviour, also
occur typically among certain insect groups—e.g., Or-
thoptera (grasshoppers, crickets), Dictyoptera (cock-
roaches, mantids), Lepidoptera (butterflies, moths), many
Coleoptera (beetles, weevils), and Trichoptera (caddis-
flies). The transfer of free spermatozoa occurs in the
Diptera (true flies), some Heteroptera (true bugs), Diplo-
poda (millipedes), Opiliones, and some mites.

In its simplest form in arachnids such as Solifugae, Rici-
nulei, and some Acarina, the spermatophore, a mucilagi-
nous mass of spermatozoa, is transferred to the female by
the male with the aid of his appendages (e.g., chelicerae,
pedipalps, or legs). In other arachnids (e.g., Scorpionida,

Merostomata
Stylonurus (Ctenopterus) excelsior 1-1.5m

false scorpions, Amblypygi, Thelyphonida, Schizomida,
and some Acarina) in which the complex, rodlike sperma-
tophore is deposited on the ground, mating involves a
nuptial dance, during which the male manoeuvres the fe-
male into a position such that she can gather the sperma-
tozoa into her genital opening. In spiders (Araneida),
spermatozoa are transferred to the female by processes,
called palpal organs, attached to the male prosoma.
The tarsal and metatarsal segments of the third pair of
legs of Ricinulei are modified for a similar purpose.

Unusual methods of reproduction found among arthro-
pods include the development of unfertilized eggs (par-
thenogenesis), the birth of living young (viviparity), and
the appearance of several embryos from a single fertil-
ized egg (polyembryony). Arthropod eggs are usually rich
in yolk; in all groups, especially among Crustacea, how-
ever, are species whose eggs have little yolk.

Most crustacean and many myriapod embryos have few-
er body segments than the adult forms. A free-swimming
microscopic larval stage (nauplius) of some crustaceans,
for example, has only three segments in addition to an
anterior nonsegmented portion (acron); additional seg-
ments appear at regular intervals when shedding of the
exoskeleton (molting) occurs. In contrast, in many chelic-
erates and insects, most segments form during embryo-
logical development within the egg.

Locomotion. Walking and running. The locomotion
of living arthropods is similar to that of the more primi-
tive wormlike onychophorans, the bodies of which are ex-
tensible. The number of locomotory appendages, which
varies among the arthropod classes, is greatest in burrow-
ing forms—e.g., millipedes that push their way through
crevices and certain centipedes that move through soil.
The ability to move rapidly, associated with a reduction
in the number of limbs and a shortening of the body, is
best developed in arachnids, which are equipped with
four pairs of legs, and in insects, with three pairs. It is
noteworthy that Solifugae, the fastest of the Arachnida,
run with the last three pairs of legs only, holding the first
pair above the ground.
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In order to maintain stability, an insect must keep at
least three of its legs on the ground. No foreleg or middle
leg can be lifted until the limb behind it has taken up a
supporting position, and each leg alternates with the cor-
responding leg of the same segment. The legs usually
move in a set sequence—foreleg, opposite middle leg, and
hindleg—but many variations occur. Claws on the fifth
leg segment (tarsus) are used to walk over rough surfaces;
padlike adhesive organs on the tarsus (e.g., the aro-
lium) are employed on smooth surfaces. Most insects that
leap (e.g., grasshoppers, fleas) do so by suddenly extend-
ing the fourth segments of the hindlegs (tibiae). In con-
trast, all of the legs of jumping spiders (Salticidae) are
extended together by an increase in blood pressure.

Flight. Insects are unique among animals in that they
have acquired wings directly and not through the modifi-
cation of limbs, as is the case with birds, bats, pterodac-
tyls, flying frogs, and flying fishes.

The origin of flight is still a matter of dispute. Some au-
thorities believe that wings first evolved in large insects
that were forced to escape predation by ancestral mygalo-
morph spiders. According to this hypothesis, the spiders
evolved the ability to construct aerial webs after their
prey developed ways to fly. An alternative hypothesis
postulates that wings first arose in small ancestral insects
that comprised part of the aerial fauna.

In many flying insects except Odonata (dragonflies), the
power by which the wings are moved is provided by in-
direct wing muscles; in Dictyoptera, however, the mus-
cles that drive the wings also are concerned with moving
the legs. Analysis of the possible sequence of muscular
movements in walking and in flight suggests that, in the
primitive condition, a common central nervous pattern
of control could have served the needs of both running
and flying.

In many insects, the two pairs of wings are able to act as
a single pair. In some groups, bristles and lobes couple the
fore- and hindwings on each side. In others, one pair of
wings may be used for functions other than flight; e.g., in
the Diptera (flies), the hindwings are reduced to structures
called halteres, which contain many sense organs that act
to control flight.

Ecology. With the exception of wood lice and land
crabs, the Crustacea inhabit salt water or fresh water. Not
only do they form an important element of zooplankton
but they also are the primary scavengers of shore regions.
The other mandibulate arthropods (i.e., the myriapods
and the insects) are primarily terrestrial in habit; some
centipedes and insects, however, inhabit the shoreline
between tide marks (littoral), and some insects (e.g.,
among the Coleoptera, Diptera, Hymenoptera, Lepidop-
tera, Heteroptera) have developed an aquatic habit sec-
ondarily, mostly in fresh water. Least modified for an
aquatic habit are insects with an open respiratory system
in which air enters tubules called tracheae through holes
known as spiracles. Other insects have developed a closed
(apneustic) tracheal system, into which oxygen passes
from the surrounding medium; elaborations of this sys-
tem include tracheal gills and spiracular gills, the latter
being adapted for respiration both above and below water
in streams whose water level may fluctuate rapidly.

Extant chelicerates are terrestrial, except for horseshoe
crabs (Xiphosura), the Pycnogonida (sea spiders), and a
few spiders and mites that, like some of the insects, have
returned to the water. Terrestrial arthropods differ very
little from their marine relatives, with the exception of
respiratory modifications and the evolution of wings (in
insects). Arthropods function efficiently either in water or
on land. Most of the differences between aquatic and ter-
restrial forms are concerned with functional variations.

Many primitive arthropod and arthropod-like animals,
which live in soil, humus, and leaf litter, represent an in-
termediate stage between aquatic and terrestrial habits;
tardigrades (water bears), for example, frequently inhabit
mosses. Some crustaceans, including copepods and ostra-
cods, are soil dwellers, as are, among others, myriapods,
collembolans, termites, ants, flies, and mites.

The soil fauna lives in comparative security and has suf-
ficient oxygen and little risk of desiccation. The large
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numbers of primitive arthropods that live beneath objects
(known as cryptozoic arthropods) include Pauropoda,
Symphyla, and a few Arachnida (Palpigradi, Ricinulei).
Usually small and lacking pigmentation and efficient re-
spiratory mechanisms for controlling water loss by evap-
oration, cryptozoic arthropods have poorly developed vi-
sual sense organs but well-developed tactile and taste
sensillae. Cryptozoa may molt throughout life even
though growth no longer occurs; these soil arthropods,
which have a long fossil history, play a vital part in soil
formation (see also SOIL ORGANISM).

Arthropods also exhibit many highly specialized parasit-
ic forms. Pentastomida are entirely parasitic, and parasit-
ic adaptations are common among certain crustaceans,
cirripedes, copepods, and isopods; Sacculina, for exam-
ple, is a cirripede that parasitizes crabs. Among insects,
Phthiraptera (fleas), Mallophaga (biting lice), and Ano-
plura (sucking lice) are entirely parasitic in habit; many
Heteroptera (bugs), Diptera (flies), and Hymenoptera
(wasps) also are parasitic during some stage of their life
cycle. Dipterous and hymenopterous parasites play an
important ecological role in regulating the numbers of
their insect hosts. Although most arachnids are carnivo-
rous, many mites are parasitic—e.g., harvest mites
(Trombiculidae), the itch mite (Sarcoptes scabei), follicle
mites (Demodex), and ticks (Ixodidae).

FORM AND FUNCTION

Immature forms. The newly hatched young of arthro-
pods often are very different from adults in appearance
and habits. One biological advantage of larval stages in
development is that the young do not compete with the
adults; a disadvantage is that larval young may be vul-
nerable to predators. The developmental stage during
which an animal hatches depends upon the amount of
yolk present in the egg; among arthropods in which em-
bryonic development is direct and the young hatch as
miniatures of adults, fewer eggs are produced per female.

Trilobites had larval forms. Crustaceans typically hatch
as minute, nonsegmented nauplius larvae with three pairs
of appendages and a single median eye. This stage may
be passed in the egg, however, and the animal then
hatches as a metanauplius larva (or even as a zoea) that
has developed beyond the nauplius stage but is not yet an
adult. Special larval stages occur in several crustacean
groups—e.g., cypris larvae in Cirripedia, cyclops larvae
in copepods, zoeae in Malacostraca.

The pauropod egg hatches into an immobile stage with
two pairs of legs; after molting, a six-segmented larva ap-
pears with three pairs of legs. Most millipedes hatch with
seven trunk segments: the second, third, and fourth each
with one pair of legs; the fifth and sixth each with two
pairs of limb buds. The young of certain centipedes (Scol-
opendromorpha and Geophilomorpha), because they
hatch with the adult number of segments, are said to un-
dergo epimorphic development; other centipedes (Litho-
biomorpha and Scutigeromorpha), however, like Pauro-
poda, Diplopoda, Symphyla, and insects of the order Pro-
tura, hatch with fewer than the adult number of segments
and legs (anamorphic development).

Some insects hatch as nymphs that superficially re-
semble the adults (exopterygote insects); others (endo-

pterygotes) characteristically pass through several im- -

mature stages (e.g., larva, pupa) before becoming adults.
Endopterygote insect larvae (e.g., caterpillars, maggots,
grubs) differ markedly from adults, inhabit different en-
vironments, and eat different foods. A pupal or chrysalis
stage bridges the gap in form and habit between larva and
adult. The differences between adult and immature stages
of exopterygotes, however, are so slight that the necessary
changes can be accomplished without metamorphosis.
The young of most arachnid classes develop directly. In
the case of scorpions, Amblypygi, and wolf spiders, the
young climb onto their mother’s back immediately after
birth. The eggs of some scorpions, rich in yolk, develop
in the mother; in the family Scorpionidae, however, the
fertilized egg lacks yolk and is nourished by nutrient
fluids from the wall of the mother’s intestine. The wall of
the egg-producing organ (ovary) in pseudoscorpions be-

Parasitic
arthropods
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comes glandular after the eggs are formed and secretes a
nutrient fluid on which the embryos feed. The young of
false scorpions usually emerge as nymphs called proto-
nymphs that molt to form tritonymphs and then adults.
The young of Opiliones, Solifugae, and spiders resemble
their parents; in mites (Acarina), however, four postem-
bryonic development stages occur, separated by molts.
The six-legged larvae may pass through several stages
(protonymph, deutonymph, tritonymph), which usually
resemble the adults.

Adult structure. The success of the arthropods derives
from the presence of an exoskeleton and division of the
adult body into regions that may, or may not, be marked
off sharply. The specialized body regions of arthropods
are sometimes called tagmata. In Onychophora and man-
dibulate arthropods, for example, the head is followed by
a trunk region, which, in crustaceans and insects, is di-
vided into thoracic and abdominal tagmata. The foremost
region (tagma) of arachnids, called the prosoma or cepha-
lothorax, bears the legs and the appendages used in feed-
ing; the divisions of the hinder part of the body, called the
opisthosoma or abdomen, may be divided into a meso-
soma and metasoma, or tail. A nonsegmented terminal
part of an arthropod often is called a telson. Any arthro-
pod tagmata may be nonsegmented externally as a result
of the fusion of segments during embryonic development.
Head and thorax (or cephalothorax) are often covered by
a protective cover (carapace).

The number of segments incorporated into the head
varies among the different arthropod classes—e.g., two
in trilobites, and probably six in crustaceans, myriapods,
and insects. The arachnid cephalothorax, or prosoma,
consists of seven segments. The second and third seg-
ments bear the feeding appendages (chelicerae and pedi-
palps); the remaining four carry the legs.

The paired appendages of arthropods consist of several
parts arranged as a linear set (uniramous) or as a bifur-
cated set (biramous). Two basic limb types are distin-
guishable in Crustacea, a flattened unsegmented one
(phyiiopodium) and a rounded one {(siciiopodiumy). The
primitive limb type may have consisted of nine segments
bearing a biting process, or gnathobase, on the first seg-
ment and an outer branch, or exopodite, on a more distal
segment.

Changes in shape and relative size of parts of arthropod
limbs have resulted in organs variable in appearance and
function. Limbs may be modified for swimming, walking,
respiration, reproduction, or as sense organs or mouth-
parts; the spinnerets of spiders, for example, are modified
abdominal limbs. The mouthparts of primitive insects
(e.g., cockroaches) resemble crustacean limbs; parts of
the maxilla (lower jaw), for example, are similar in origin
to those of a crab. Primitive mouthparts adapted for
chewing, as found in cockroaches, earwigs, locusts, and
beetles, have evolved various modifications for piercing
and sucking; these occur in the mouthparts of numerous
insects—e.g., bugs, bees, fleas, flies, butterflies. ‘

The exoskeleton surrounding each body segment con-
sists basically of four plates—a dorsal tergum, a ventral
sternum, and two lateral pleurites. The plates around
each segment and those of adjacent segments are at-
tached by internal segmental muscles.

Functional features. Arthropods have exploited every
conceivable source of food; in many cases, digestion is
assisted by bacteria or protozoans that live in symbiotic
associations in the arthropod alimentary canal. The ali-
mentary canal consists of a chitin-lined foregut and hind-
gut and a midgut, or mesenteron. Salivary glands open at
the mouth or the anterior part of the foregut; digestive
glands open into the mesenteron. The hindgut terminates
at the anus, which is usually situated on the under side of
the telson. The excretory system of aquatic groups con-
sists of glands, called coxal glands or green glands, which
are found at the bases of certain of the segmental ap-
pendages. Terrestrial arthropods and Amphipoda (Crus-
tacea), but not Collembola, possess Malpighian tubules
for excretion of nitrogen-containing wastes; the principal
excretory product is uric acid (guanine in arachnids), and
the urine is semisolid.

The blood, or hemolymph, that bathes the internal or-
gans, is circulated by a tubular, segmented heart. In ar-
thropods with localized respiratory organs, such as gills
and lung books (paired respiratory structures internally
arranged as pages in a book), the blood contains a respi-
ratory pigment, hemocyanin. No respiratory carrier is
found in arthropods with tracheate respiratory systems
because oxygen is conveyed directly by small tubes
(tracheoles) to a pigment (cytochrome) in the tissues.

The nervous system consists of segmented ganglia that
may unite during embryonic development into larger
units, such as cerebral and subesophageal ganglia; these
may have both nervous and neurosecretory functions.
The gonads of most arthropods have no segmentation; in
a number of groups, the left and right gonads are fused.
The cavities in which the gonads lie represent the rem-
nants of an ancestral body cavity (coelom).

The exoskeletal integument, or cuticle, of arthropods
consists of a thin, impermeable, nonchitinous outer layer
(epicuticle) and a thick, elastic, permeable, lamellar inner
layer (endocuticle), composed largely of the protein chi-
tin. The outer layers of the endocuticle usually are hard-
ened by sclerotization or in Xiphosura, Crustacea, and
Diplopoda by deposition of a salt (calcium carbonate).
Molting is controlled by hormones; before the hard outer
layers of the cuticle are shed, the inner layers are digested
by an enzyme (organic catalyst). The arthropod swallows
water or air to create a pressure that is distributed by the
vascular spaces (hemocoel) to all parts of the body, which
remain swollen until the new cuticle has hardened.

From H. Weber, Grundriss der Insekten-
kunde, 4. A. (1966); G. Fischer, Stuttgart
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Figure 2: Body wall of an insect.

The integuments of terrestrial arthropods function not
only in support and protection but also in preventing wa-
ter loss, of vital importance in view of their small size and
proportionately enormous surface area. Many cryptozoic
forms (e.g., wood lice, myriapods, Collembola) live in
damp or humid environments, such as those found be-
neath stones, leaves, bark, and in soil and crevices. Most
insects and arachnids, however, avoid desiccation by an
epicuticle, which is waterproofed with a wax layer that is
protected from the environment by a cement layer se-
creted by epidermal gland cells. The cuticle thus is im-
pervious not only to water vapour but also to oxygen and
carbon dioxide. A specialized respiratory mechanism
sensitive to carbon dioxide permits gaseous exchange to
take place while minimizing water loss; e.g., the spiracles
of insects and the lung books of arachnids open to facili-
tate respiration only when carbon dioxide begins to ac-
cumulate in the body. Before molting takes place, a new
wax layer is secreted beneath the old cuticle, so that
molting occurs with minimal water loss.

Excretion and nutrition also are closely concerned with
water conservation. Insoluble excretory compounds, such
as uric acid and guanine, were probably first acquired in
association with the evolution of an enclosed egg. Uric
acid and guanine are equally important to the periods
between molts (instars) of larval and adult forms of ter-
restrial arthropods, however, since both compounds can
be concentrated in the Malpighian tubules and excreted
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with feces from which water has been withdrawn. It is
probable that the fate of water ingested with food may be
controlled by factors produced by a cerebral neurose-
cretory system.

Arthropod hormones control colour change, retinal pig-
ment migration, growth, molting, changes in body form
(metamorphosis), and sexual development.

Arthropods may develop poison glands that are associ-
ated with a variety of functions. In centipedes, scorpions,
false scorpions, and spiders, poison glands are used to aid
in the capture and digestion of prey. In certain hymenop-
teran insects (e.g., wasps), poison glands are associated
with the egg placement structure of the female (oviposi-
tor) or a sting; the larvae of several lepidopterans (butter-
flies) have poison glands that may be associated with pro-
jections such as setae or spines. When broken, these pro-
jections allow the discharge of a fluid that causes an itch-
ing sensation in man. Certain glands that produce sub-
stances with repugnant odours function in defense and
are found in wood lice, millipedes, harvest spiders,
Schizomida, and Thelyphonida.

Apart from the eyes, which may be simple or com-
pound, the sense organs, or sensilla, of arthropods are
either tactile hairs (trichoid sensilla) or modifications
sensitive to smell (olfactory), taste (gustatory), sound
(auditory), or internal (proprioceptive) stimuli. Chemo-
tactile pegs and cones often are located on the antennae,
as are humidity and temperature receptors; chordotonal
sensilla are attached to tympanal organs of sound recep-
tion. Receptors called proprioceptive campaniform sen-
silla, which measure tensions in the cuticle, are found
near insect wings. Lyriform organs on the legs of spiders
respond to vibrations of the web, so that the struggles of
potential prey can be distinguished from the web pluck-
ing of a courting male. Arthropod senses usually are
acute.

EVOLUTION AND PALEONTOLOGY

The arthropods have much in common with annelid
worms of the class Polychaeta, and it is generally ac-
cepted that both are derived from the same ancestral
stock. The peculiarities of arthropods, like their succes-
sors, may be related to the development of the cuticle into
a jointed exoskeleton, which allows the segmented ap-
pendages to become adapted to a variety of functions—
e.g., feeding, locomotion, respiration, sensory reception,
and reproduction. Associated with the development of
muscular limbs is the replacement of the body cavity
(coelom) by vascular spaces (hemocoel), in which the or-
gans of the body are bathed in blood. The nervous system
is like that of the Annelida.

The earliest known arthropods, the trilobites, were ma-
rine, as were the scorpion-like Eurypterida. Of the extant
arthropods; only the crustaceans are predominantly
aquatic; the Arthropoda, however, contains the largest
proportion of terrestrial members of any invertebrate
phylum.

Although fossil arthropods have been reported from
Precambrian rocks (more than 570,000,000 years old),
the validity of such records has not yet been established.
Since fossils of certain trilobites, branchiopod Crustacea,
and merostomes date from Early Cambrian times (about
550,000,000 years ago), the Arthropoda had a long Pre-
cambrian existence, during which they became modified
from their annelid ancestors and branched along various
evolutionary lines. The earliest known arachnid fossils
appear in Upper Silurian strata (about 400,000,000 years
ago); Collembola, insects, millipedes, and sea spiders
(Pycnogonida) appear in the upper parts of the Devonian
system (about 350,000,000 years ago). Fossils of tardi-
grades and pentastomids have not been found.

CLASSIFICATION

Distinguishing taxonomic features. The phylum Ar-
thropoda is divided into classes on the basis of compara-
tive anatomy, embryology, and function. Differentiation
of habits in similar environments appears to have been
of great importance in the evolutionary differentiation of
terrestrial groups. Modification, specialization, number,
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and appearance of body segments and appendages (espe-
cially anterior ones such as antennae and mouthparts)
are important criteria in distinguishing arthropod classes.
Other structural features of taxonomic significance in-
clude location of the gonopore, structure of the head, and
adaptations of the respiratory and excretory systems. In
the classification below, the group marked with a dagger
(1) is wholly extinct and known only from fossils.
Annotated classification.

PHYLUM ARTHROPODA

Bilaterally symmetrical invertebrates with joined exoskeleton
covering body and legs; appendages specialized for specific
functions; body wall containing cuticle secreted by epidermal
cells; outer endocuticle thickened to form skeletal plates (scle-
rites); waxy compounds of cuticle reduce water loss in terres-
trial forms; cuticle shed periodically (molt, or ecdysis); body
musculature complex, sometimes specialized (e.g., for flight,
sound production); coelom reduced, replaced by hemocoel;
nervous system consists of dorsal brain and a double ventral
nerve cord; cilia absent; development highly modified with
eggs typically rich in yolk.

TSubphylum Trilobitomorpha (trilobites)

Extinct arthropods; head (or cephalon) composed of 5 seg-
ments bearing a pair of segmented antennae, compound eyes;
body with 3 regions, cephalon, thorax, and pygidium.

Class Trilobita

Numerous in Cambrian (about 500,000,000-570,000,000
years ago) and Silurian (395,000,000-430,000,000 years ago)
but extinct by the Mesozoic Era; marine organisms with oval,
flattened body molded longitudinally into 3 lobes; trunk and
pygidium (tergites usually fused) with biramous appendages;
eggs hatched into protaspis larvae; length 3.5-75 cm; over
4,000 fossil species known.

Subphylum Mandibulata

Head with antennae, mandibles, and food-handling append-
ages (maxillae); thorax with appendages (uniramous or bi-
ramous) sometimes associated with mouthparts; abdomen un-
divided from thorax, with appendages, or distinct from tho-
rax, with or without appendages.
Class Crustacea

Mostly aquatic in habit; respiration by gills; strong exoskele-
ton, 2nd and 3rd segments with antennae, 4th with a pair of
mandibles; eyes, when present, stalked or unstalked; evolu-
tionary tendencies include specialization of limbs, shortening
of body, reduction in number of segments, and development
of carapace; many parasitic adaptations; size range 0.5 mm-—
2 m; over 25,000 living species known (see CRUSTACEA).

Class Pauropoda

Very small myriapods with 2 pairs of appendages trans-
formed into mouthparts and 8-11 (usually 9) pairs of walking
legs; antennae with 4 (rarely 6) segments with short branches
and long, multiarticulate flagella; length up to 1.9 mm; about
180 living species known (see MYRIAPOD).

Class Diplopoda (millipedes)

Elongated myriapods; abdomen an indefinite number of dou-
ble segments, each with 2 pairs of legs and spiracles; head
with mandibles, maxillae fused (form a gnathochilarium),
sometimes simple eyes (ocelli), and short, club-shaped anten-
nae; thorax of 4 single segments with gonopores in the 3rd
(progoneate); length 3 mm-28 cm; about 8,000 living species
known (see MYRIAPOD).

Class Chilopoda (centipedes)

Elongated myriapods with many distinct abdominal seg-
ments; each with 1 pair of legs; head with ocelli, flagellate an-
tennae, mandibles, 1st and 2nd maxillae; limbs of 1st abdomi-
nal segment modified as poison claws; gonopore on last seg-
ment (opisthogoneate); length about 5 mm-26.5 cm; about
2,800 living species known (see MYRIAPOD). '

Class Symphyla

Small myriapods with 3 pairs of mouthparts, 12 pairs of
walking legs, and a posterior pair of spinnerets; gonopore
usually on 4th trunk segment; length up to 8 mm; about 120
living species known (see MYRIAPOD).

Class Collembola (springtails)

Small, widely distributed, insect-like opisthogoneate arthro-
pods; mouthparts ectognathous, antennae usually 4-seg-
mented; eyes simple; 3 thoracic segments with legs; 6-seg-
mented abdomen with forked springing organ; tracheae usu-
ally absent; no Malpighian tubules; length up to 5 mm; about
1,500 living species known (see APTERYGOTE).

Class Insecta (Hexapoda)

Mandibulate arthropods with 3 pairs of appendages modified

to form mouthparts; head of 6 segments with 1 pair of flagel-
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late antennae, usually both median and lateral eyes; thorax of
3 segments, each with a pair of legs and wings (usually on 2nd
and 3rd), abdomen of 11 segments, without appendages in
adult; gonopores posterior; length 0.25 mm-33 cm; about
750,000 living species known (see INSECTA).

Subphylum Chelicerata B

Prosoma without antennae but with pincerlike chelicerae,
and sometimes pedipalps; uniramous walking legs on thoracic
segments; if present, appendages on abdomen highly modified.
Class Merostomata

Large marine chelicerates with gill books; prosoma com-
pletely. covered by carapace; opisthosoma bears a long spine;
of 2 orders, only Xiphosura has living representatives (4 spe-
cies); Eurypterida (= Gigantostraca) includes 200 fossil spe-
cies, the largest 1.8 metres long.

Class Arachnida

Chelicerate arthropods with body divided into prosoma and
opisthosoma, sometimes connected by a narrow pedicel; pro-
soma bears chelicerae, pedipalps, and 4 pairs of legs; opistho-
soma usually lacks appendages; respiration by means of lung
books, tracheae, or both, opening on the opisthosoma; gono-
pore always on lower surface of 2nd opisthosomal segment;
length 0.25 mm-18 cm; almost 60,000 living species (see
ARACHNIDA).

Class Pycnogonida (Pantopoda) (sea spiders)

Marine chelicerates with body divided into a cephalon trunk
and abdomen; cephalon with a tubular proboscis and typically
3 pairs of appendages; trunk extremely narrow, consisting of
4 segments, each with a pair of jointed legs; abdomen reduced
to a small oval stump; no respiratory organs; no segmental
excretory organs; length 2 mm~-6 cm; about 600 living species.
Class Pentastomida (Linguatulida)

Elongated vermiform parasites with secondary annulation, 2
pairs of claws at sides of mouth; without respiratory or circu-
latory systems; adults live in lung, gut, and coelom of reptiles,
birds, and mammals; larvae free-living or encysted in an in-
termediate host, often a fish; length, up to 9 cm; about 70 liv-
ing species known (see ONCOPOD).

Class Tardigrada (water bears)

Small and widely distributed; 4 pairs of stumpy legs end in
claws, oral stylets, and a suctorial pharynx; no definite circu-
latory or respiratory systiems; length, usually less than 1 min;
about 350 living species known (see ONCOPOD).

Critical appraisal. Although there is a close evolution-
ary relationship between the Annelida and the arthro-
pods, it is not known whether the phylum Arthropoda is
monophyletic-derived from a single source—or has
evolved from different annelid types that have subse-
quently undergone parallel evolution. If the latter is the
case, the phylum must be polyphyletic. Opinion is not
unanimous in favour of either view. Because of such un-
certainties, the classification of the arthropods and their
close relatives is a matter of debate. In particular, the af-
finities of the Onychophora, Tardigrada, and Penta-
stomida are by no means clear. For this reason they are
sometimes included together; for a discussion of these
groups as oncopods, see ONcCOPOD. Alternatively, the
Onychophora are often elevated to the rank of phylum,
while the Tardigrada and Pentastomida are regarded
either as proarthropods or as orders of Arachnida. Some
authorities treat all three groups as distinct phyla.

The classification adopted above is based on that sug-
gested by Lord Rothschild in 1965, except that the Col-
lembola are treated here as a separate class rather than
as an order of apterygote insects; for a discussion of Col-
lembola as apterygotes, see APTERYGOTE. The Xiphosura
and Eurypterida are combined in the above classification
into a single class (Merostomata) and not regarded as
orders of Arachnida. Some authorities increase the num-
ber of arthropod classes by using Merostomoidea, Marel-
lomorpha, and Pseudocrustacea and including a number
of fossil forms, more usually regarded as Trilobita or
Crustacea.

The ancestry of the myriapods and insects can only be
guessed since there are no fossils to indicate their origins.
These groups resemble Crustacea in that they are man-
dibulate and have antennae. On the other hand, the Mero-
stomata, Arachnida, and Pycnogonida feed by means of
chelicerae that terminate in pincers and are reduced in
spiders. The division of classes into the subphyla Mandi-
bulata and Chelicerata is a fundamental one. The chelic-

erates not only lack antennae, whose tactile function is
taken over by the pedipalps, but they have no distinct
head; rather, the region is fused with the thorax to form
a prosoma, or cephalothorax. In the Onychophora, myri-
apods, and insects a whole limb has become a mandible,
and the tip is used for biting. The Crustacea chew with
the aid of a structure called a gnathobase, assisted by
other segmental appendages.

Although the Symphyla share a number of characters in
common with apterygote insects (e.g., styles, coxal sacs,
spinnerets, total cleavage, embryonic dorsal organ), they
differ in location of the gonopore and in number of ab-
dominal segments.
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6, Onychophores, Tardigrades, Arthropodes, Trilobitomor-
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classification of arthropods; J.L. CLOUDSLEY-THOMPSON, Spi-
ders, Scorpions, Centipedes and Mites, 2nd ed. (1968), a gen-
eral account of the biology and ecology of terrestrial arthro-
pods other than insects; A. KAESTNER, Invertebrate Zoology,
vol. 2, trans. and adapted by H.w. and L.R. LEVI (1968), an ex-
cellent modern account of arthropods other than insects; r.C.
MOORE, C.G. LALICKER, and A.G. FISCHER, Invertebrate Fossils
(1952), a comprehensive textbook; R.E. SNODGRASS, 4 Text-
book of Arthropod Anatomy (1952), a standard work on
morphology; V.B. WIGGLESWORTH, The Life of Insects (1964),
an excellent popular account; H. woobs, Invertebrate Palae-
ontology, 8th ed. (1946, reprinted 1966), a discussion of inver-
tebrate fossil remains, including arthropods.

(J.L.C.-T.)

Artiodactyla

The mammalian order Artiodactyla, or even-toed ungu-
lates, includes the pigs, peccaries, hippopotamuses, cam-
els, chevrotains, deer, giraffes, pronghorn, antelopes,
sheep, goats, and cattle. It is one of the larger mammal
orders, containing about 150 species, a total that may be
somewhat reduced with continuing revision of their clas-
sification. Many artiodactyls are well-known to man, and
the order as a whole is of more economic and cultural
importance than any other group of mammals. The much
larger order of rodents (Rodentia) affects man primarily
in a negative way, by competing with him or impeding
his economic and cultural progress.

GENERAL FEATURES

Abundance and distribution. Artiodactyls were once
the dominant herbivores (plant-eating mammals) of al-
most every continent. They are an important link in the
chain by which the sun’s energy, having been used by
green plants, is made available to other forms of life.
They tend to be’medium- or large-sized animals. If they
were any smaller they would compete with rabbits and
the larger rodents, and if they were larger they would
compete with elephants and rhinoceroses, the largest of
terrestrial herbivores. The success of artiodactyls has de-
pended on skeletal adaptations for running and on the
development of digestive mechanisms capable of dealing
with plant foods; none is adapted to flying, burrowing, or
swimming. The individual species tend to be fairly nar-
rowly adapted, in comparison with other mammals, but
many of them nonetheless have broad distributions.

Native artiodactyls are absent only from the polar re-
gions and from Australasia, but many have been intro-
duced into Australia and New Zealand. In Australia, the
position of medium and large herbivores is occupied by
kangaroos. Through most of its evolutionary history, the
order was absent from South America; only within the
last few million years have some groups entered that
continent. The occurrence of the majority of living artio-
dactyls in the Old World is a recent phenomenon; a con-
siderable variety once inhabited North America.

The order Artiodactyla contains nine families of living
mammals, of which the Bovidae (antelopes, cattle, sheep,
and goats) is by far the largest, containing nearly 100
species. There are five Eurasian and four African species
of pigs (family Suidae) and two Central and South Amer-
ican species of piglike peccaries (Tayassuidae). The two
hippopotamus species (Hippopotamidae) are African.

Families
of living
artio-
dactyls



The more familiar large species were until recently wide-
spread throughout Africa south of the Sahara and in the
Nile Valley; the pygmy hippopotamus has a restricted
distribution in West Africa. The camel group (Camelidae)
was formerly abundant in North America, the now ex-
tinct North American stocks having produced the came-
lids of South America (wild guanaco and vicufia, do-
mestic llama and alpaca) and the Old World dromedary
and Bactrian camel.

The remaining artiodactyls (i.e., the suborder Rumin-
antia) are all ruminants (cud chewers), the most primi-
tive of which are the chevrotains (Tragulidae), with three
species in Asia and one, the water chevrotain, in West
Africa; the chevrotains are clearly remnants of a group
that was once more numerous and widespread. Deer
(Cervidae) are basically Eurasian and have not spread
into sub-Saharan Africa, although they have reached the
Americas. There are about 30 species, the greatest num-
ber being concentrated in South America and tropical
Asia. The giraffe and the okapi (Giraffidae), two distinc-
tive African species, are closely related to deer. The
pronghorn (Antilocapridae), although sometimes called
pronghorn antelope, is not a true antelope; it is the
only survivor of a stock of ruminants that was very suc-
cessful in the later part of the Tertiary Period in North
America (about 2,500,000 to 65,000,000 years ago). The
family Bovidae is primarily African and Eurasian, with
a few members in North America. Bovids are advanced
artiodactyls, many of which live in open grassland and
semi-arid areas.

Importance to man. Artiodactyls have long been ex-
ploited by man for economic purposes. At Olduvai Gorge
in East Africa there is clear evidence of the use of an-
telopes for food almost 2,000,000 years ago. In Europe
during Paleolithic times (about 30,000 years ago) Cro-
Magnon man depended heavily on the reindeer. By this
time the use of animals other than as food had become
established; skins were used as clothing and footwear,
and bones were used as tools, weapons, and accessories.

The domestication of animals was a major advance in
human history (see DOMESTICATION, PLANT AND ANIMAL).
Domestication of herd animals probably arose gradually,
perhaps before agriculture. Domesticated goats and
sheep are first known from the Near East at some date
close to 7000 Bc. Cattle and pigs were domesticated at
some subsequent date but certainly before 3000 Bc. In
South America the llama, now used for transport, and
the alpaca, which provides a source of wool, were
developed from guanacos by the Incas or their predeces-
sors. The dromedary (Camelus dromedarius), domesti-
cated in Arabia, was introduced into the Southwestern
United States, southwestern Africa, and inland Australia
in the 19th century. A large feral population now exists
in Australia.

In addition to providing meat, milk, hides, and wool,
artiodactyls have served man in a number of other ways.
In Kashmir, the underfleece, or pashm, of the Siberian
ibex (Capra ibex) and of local domesticated goats has
been used as the basis for the manufacture of cashmere
shawls. In southwestern France, pigs have been used to
locate underground truffles (the fruiting bodies of certain
edible fungi).

No group of mammals is more extensively hunted than
.the artiodactyls. Sport hunting of various deer supports a
multimillion-dollar industry in North America and Eu-
rope. In many cultures hunting has been reserved for
monarchs or the aristocracy. In the centuries after the
Norman Conquest of England, the forest law provided
severe punishment for the slaughter of deer and boars.
Pére David’s deer (Elaphurus davidianus) of China now
survives only because it was preserved first in the hunting
park of the emperors of China and later by the Duke of
Bedford after the slaughter of the Chinese herds at the
end of the 19th century.

Wild ungulates were the primary source of meat for hu-
man populations long before the appearance of modern
man. Prehistoric man hunted the large mammals of his
environment with an ever increasing effectiveness that
was certainly instrumental in his survival. The extent to
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Figure 1: Representative non-bovid artiodactyls.
Drawing by R. Keane

which man was involved in the extinction of some of the
larger Pleistocene animals (i.e., those that were abundant
10,000 to 2,500,000 years ago) is still being investigated.
There is now known to have been a wave of late Pleisto-
cene extinction of large mammals, including artiodactyls;
in North America this wave reached its zenith about
9000 BC. Many animals also became extinct in Africa,
where long-horned buffalo and large relatives of harte-
beests survived until very recently. More of the large
mammals have survived in Africa than elsewhere, but
the reason for their survival is not known. A second,
probably final, wave of extermination of the larger mam-
mals has taken place with the spread of European culture
and firearms in the past 300 years. It has been marked by
wanton slaughter and has ultimately produced an interest
in conservation. It now seems, however, that the unprec-
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edented demands on the environment being made by rap-
idly expanding human populations will result in a nearly
complete extinction of large wild mammals.

Artiodactyls, like so many other animals closely as-
sociated with man, are a part of his religion and folk-
lore, exemplified, for instance, by Aesop’s Fables and the
Persian worship of Mithras (see ANIMALS AND PLANTS IN
MYTH AND LEGEND).

NATURAL HISTORY

Behaviour. Migration. Many artiodactyls undertake
seasonal migrations between their breeding grounds and
feeding areas or between different feeding areas. They
can then take advantage of the seasonal changes in differ-
ent areas. This means that larger populations, and hence
a larger biomass (i.e., the total weight of all individuals in
an area), can be supported than if all passed their lives
in one area. The North American mule deer (Odocoileus
hemionus) comes from its summer pastures at high alti-
tudes as the first snow falls and returns at the end of
winter, several weeks after the snow has melted.

Social behaviour. Although the popular image of
artiodactyls is one of great herds numbering thousands of
individuals, some species are solitary, and many others
form only small family groups. The maternal family unit,
in fact, is the most cohesive one, providing the basis for
herd formation. Most artiodactyls are more or less social,
and grazing forms may be found in especially large ag-
gregations. It appears that the practice of aggregating
gives protection, favouring those members of the species
that are the most active contributors to the gene pool
(thus the most available to natural selection), since the
individuals most frequently taken by predators are old,
solitary males, males maintaining territories, and ani-
mals of either sex separated from the herd.

Social facilitation (the instigation of collective behav-
iour) takes place in herds. After one animal flees, all of
the others flee, and the predator may thus not catch any.
Social facilitation may also promote a restricted season

for births; this heips survival of the young by denying
these easy-prey individuals to predators through much
of the year, and keeps the predator population lower
than if young were available throughout the year. An-
other advantage of herding is that the older generation in
a herd can guide migrations to water, feeding areas, or
mating grounds.

Females and young are usually in herds separate from
those of the younger males, but territorial (the older,
proven) males may accompany the females. There are
some variations of this behaviour. In the Eurasian roe
deer (Capreolus capreolus), for example, the basic unit
includes the doe, her litter of two, and often the young
of the previous year. During the rutting (mating) season
males associate with females in heat but do not gather
harems. The female herds of red deer (Cervus elephas)
are separate from the males except in the breeding sea-
son, when the stag will defend his female herd against
other males. Among cattle and related species, the males
associate with the females and young, but the bulls are
ranked below a so-called master bull, each defending its
place within the rank order. Female hippopotamuses and
their young form a group in water and have a favourite
resting and basking sandbank. The males have their
resting places around this area. Each male’s rank in the
social hierarchy determines how close to the females he
may be.

There can be some flexibility of social organization
within a species. During the rutting season the male
Rocky Mountain goat (Oreamnos americanus) makes lit-
tle effort to herd females within a fixed area if there is
little snow, but he does drive off other males. When there
is much snow, he neither fights other males nor defends
individual females.

Forest-dwelling artiodactyls often live singly, as does
the okapi (Okapia johnstoni) of central Africa; individ-
uals meet only for mating. Female moose (Alces alces)
with calves are intolerant of their own young of the pre-
vious year and of adults, so even small herds do not form.

The territory of an animal is an area from which the
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Figure 2: Body plans of bovid artiodactyls.
Drawing by R. Keane

Territori-
ality

possessor attempts to exclude other individuals of the
same species (and occasionally other species). An animal
in an area lacking its own scent is more timid and ready
to flee. Among solitary artiodactyls the territory holder
defends an area sufficient to meet his needs for food and
shelter. Among social artiodactyls the territorial system
is interwoven with breeding activities, and territories are
normally defended only by certain males. Other males
are driven off, and a percentage of males are prevented
from mating.

The most simple territorial organization among artio-
dactyls is that of the common wild pig (Sus scrofa), which
lives within a home range including resting, feeding,
drinking, and wallowing places. There is little sign of
territorial defense, and the herd (called the sounder) may
move to a new area. At the other extreme, male Uganda
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Figure 3: Horn variation in African antelopes.
Drawing by R. Keane

kob antelopes (Kobus kob) hold territories, for breeding
only, that are as small as 15 to 30 metres (50 to 100
feet) in diameter. There are 30 to 40 territories on the
breeding ground of a herd, and groups of females and
young move about the territories despite the efforts of
individual males to detain them. The semi-arid Serengeti
plains of northern Tanzania contain nomadic aggrega-
tions of blue wildebeest (Connochaetes taurinus), males
of which defend temporary territories only while an
aggregation remains stationary.

In territorial defense an aggressive encounter between
males is generally preceded by visual signalling of in-
tentions. Chital deer (Cervus axis), for example, have
several sorts of threatening displays. When sharp, poten-
tially lethal horns appeared in early ruminants, intimidat-
ing displays rather than combats would doubtless have
been favoured. Horns or antlers eventually functioned to
maintain head contact during struggles rather than to
bruise, slash, or gore. This stylized fighting, in which
the competing males interlock horns or antlers and try
to “outwrestle” each other, minimizes the danger of
killing an opponent of the same species (conspecific). It
evolved in two ways: further development of the wres-
tling, found in stags and some of the antelopes, and
ramming, as in sheep. In sheep the horns are the sole
organs of display. They increase in size throughout life
and parallel the dominance order of the males, so that
unnecessary fighting is minimized. Ramming may have
intermediate forms; goats, for example, butt with a side-
ways hooking motion. In the fighting of hornless artio-
dactyls, such as pigs, the combatants may be badly
mauled or even killed. The fighting behaviour of camels
retains primitive elements of biting, kicking, and neck
wrestling.

Reproduction. Many advanced artiodactyls have elab-
orate courtship behaviour, a regular component of which
is for the male to sniff or lick the female’s urine, and
afterward to raise his head slightly with upcurled lips.
This behaviour, which has been called flehmen, ap-
parently enables the male to recognize females in heat.
In the mating ceremonies of tragelaphine antelopes
(kudus, bushbucks, and others) the male follows the
female, nuzzling her neck several times. When he mounts,
he lays his neck along hers so that their heads touch. In
Thomson’s gazelle (Gazella thomsoni), following the
flehmen behaviour, the male runs close behind the
female and finally taps her hindleg with his foreleg.
Similar leg contact also occurs in some other antelopes.
Its function could be to test the female’s readiness to
mate, to habituate her to contact, or to heighten her
readiness to mate. It appears to be equivalent to the neck
contact of tragelaphines. During mounting, the male
Thomson’s gazelle holds his head high and does not
touch the female’s flanks with his forelegs; the pair may
continue walking. This is probably a more advanced
pattern of events than that in tragelaphines. The kob

Alcelaphus buselaphus

antelope has elaborate displays after mating. These and
the specialized sexual displays seem to be a consequence
of this species’ tightly clustered territories on the mating
grounds. Another pattern occurs in the normally solitary
Indian hog deer (Cervus porcinus); as many as 20 or 30
aggregate loosely in a certain area, then females and
males leave in pairs and usually remain together until
they have mated. Mating in artiodactyls often intensifies
toward dawn and dusk.

Gestation periods vary and are related in part to the
size of the animal. They range from four months in the
small chevrotain to 14 months in the Bactrian camel
(Camelus bactrianus) and over 14 months in the giraffe.
Females of normally gregarious species become solitary a
few days before giving birth. The female chital, or axis
deer, for example, remains near a patch of dense bush
and high grass to which she can retreat if endangered.
The female collared peccary (Dicotyles tajacu) with-
draws to a burrow. The European wild pig gfves birth
in a rough nest.

In temperate regions, birth takes place in spring or
early summer, and in tropical areas there are often more
births during or just after the rainy season. The absence
of a well-defined breeding season in a species may indi-
cate less rigorous environmental conditions, which some-
times vary in different parts of a species’ range. Warthogs
have one restricted breeding season in most of eastern
and southern Africa, while elsewhere two seasons or
year-round breeding have been recorded. The breeding
season of the waterbuck (Kobus ellipsiprymnus) is con-
tinuous in Uganda, but in Zambia there is a sharp peak
at the height of the rains.

Most modern artiodactyls have one young at each birth,
but there are some well-known exceptions among rumi-
nants. The Chinese water deer (Hydropotes inermis)
bears twins or triplets, but during gestation carries even
more fetuses; early records (now known to be incorrect)
of large litters were based on observations of dead preg-
nant females containing the large number of fetuses. The
mule deer, white-tailed deer (Odocoileus virginianus), roe
deer, pronghorn (Antilocapra americana), nilgai (Bose-
laphus tragocamelus), four-horned antelope (Tetracerus
quadricornis), and saiga (Saiga tatarica) commonly bear
twins. In the white-tailed and mule deer and in the saiga,
a higher percentage of twins are borne by the older
females; this is probably true in other species. The num-
ber of young is usually three in the warthog, five in the
European wild pig, and two in peccaries.

The female wild pig almost ignores her young, which
free themselves from their birth membranes and seek a
teat. Female camels show comparatively little maternal
attention and do not eat the afterbirth (the fetal mem-
branes and placenta). Ruminants generally eat the after-
birth, as well as the dung and urine of the young, thus
helping to prevent discovery of the young by predators.
Licking of the young tends to facilitate its recognition

Gestation
periods
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by the mother. An artiodactyl is normally precocious
(well developed) at birth and may weigh one-tenth as
much as its mother. An extreme example of precocity is
the wildebeest calf, which rises within five minutes of
birth, follows its mother within another five minutes, and
can move as fast as an adult in 24 hours. Young deer
fawns “freeze” during danger but rejoin the herd when
the danger is long past or when retrieved by the mother.

Pigs and hippopotamuses are weaned after a few
months, but among higher artiodactyls, lactation lasts
longer. Wildebeest, for example, suckle for almost a
year, although they start to eat grass when only a few
days old. This may either maintain a bond between
parent and offspring and form the base for larger social
groupings or help to “develop” the four-chambered
stomach. Higher artiodactyls eat soil when they begin to
eat solid food, probably to establish a normal flora and
fauna in the rumen (the first of the four stomach cham-
bers).

‘Locomotion. Artiodactyls are preyed upon by car-
nivores and therefore need speed and agility to escape
death. They have an added disadvantage in the sheer
weight of their very large stomachs, which they need in
order to digest plant food. Running ability reaches an
extreme in advanced artiodactyls living in open country.
The hippopotamus, with an adult weight of 2,500 to
3,000 kilograms (2% to 3V tons), is the only living artio-
dactyl big enough to need heavy, pillar-like limbs for
support.

In the normal walking of artiodactyls the legs move in
the following order: (a) left front, (b) right rear, (c)
right front, (d) left rear. This basic pattern is masked in
faster walking or trotting by each foot being lifted off the
ground before the one ahead of it in the sequence reaches
the ground, resulting in telescoping the first (a and b) and
second (¢ and d) pairs of movements. In galloping or
fast running the two front legs leave the ground one
immediately after the other, then the two back legs. The
chief propulsive force in locomotion comes from the
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back legs, except in the giraffe (Giraffa camelopaidalis),
in which the front legs provide the main propulsive
power. :

Camels often amble, both legs of each side moving to-
gether, and the giraffe and the okapi always use this
walking gait. Here the middle two (b and c) and the first
and last (a and d) actions of the normal walking pattern
occur together. The giraffe, having a short body and
great height, could not adopt the normal ruminant gait
without tripping. The long neck moves back and forth in
time with the strides and helps smooth the movement.
Galloping by the giraffe is of the normal ungulate type.

Artiodactyls living among bush or rocky cover may de-
velop a bounding sort of gait in which the legs are pulled
up very sharply during each stride. Deer and some ante-
lopes are examples. When walking, species in such
habitats are supported by the diagonally opposite legs for
a greater length of time in each stride than are fast-
running, open-country ruminants. This is a more primi-
tive stable position and allows an easier leap from hid-
den danger. Some bovids, notably goats in Eurasia and
the klipspringer (Oreotragus oreotragus) of Africa, are
especially agile on rocky slopes and precipitous ground.

The maximum speeds of some artiodactyls are: wart-
hog, 48 kilometres (30 miles) per hour; camel, 14-16
kmph (9-10 mph); giraffe, a little over 48 kmph (30
mph); Cape buffalo (Syncerus caffer), 56 kmph (35 mph);
Thomson’s gazelle, 80 kmph (50 mph).

Ecology. Food habits. Most artiodactyls are closely
tied to the resources of their environment. They are de-
pendent, for example, on feeding areas not being covered
by too much snow or shrivelled under a drought, and on
the regulating effects of fire or other herbivores on the
seasonal succession of vegetation. Various grazing species
feed on grass at different heights. Browsers, those that
feed on the foliage of shrubs and trees, show more ex-
treme variation in feeding height, the maximum being
that of the giraffe.

Herbivorous animals need less initiative and intelli-
gence to collect food than do the meat-eating, hunting

carnivores, but digestion is more difficult. Advanced
artiodactyls have evolved the ability to bolt food and to
ruminate it (chew it more thoroughly) at a later time or
while resting in an area where they may be less obvious
to predators and can conserve energy. Tropical artio-
dactyls frequently have adaptations for water conserva-
tion, having developed to a high degree internal physio-
logical regulation (homeostasis).

Primitive artiodactyls were probably omnivorous but
favoured plant foods, a characteristic still found in pigs.
The latter dig with the snout and, to a lesser extent, with
the front legs and upper tusks (canine teeth). The wart-
hog of Africa (Phacochoerus aethiopicus) has a modi-
fied method of gathering food. When food is scarce it
forages for young grass shoots under very low bushes; its
tusks and localized thickening on its skin protect the
eyes and muscles from thorn damage, and small incisors
enable it to pluck food.

Hippopotamuses (Hippopotamus amphibius), although
they spend a great deal of time submerged in lakes or
rivers, do not feed in the water. They graze at night,
wandering over well-used trails, sometimes far from
water, often damaging crops.

Most members of the camel family are found in arid
habitats. The vicufia (Lama vicugna) of the South Amer-
ican Andes lives at high altitudes where it<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>