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San Francisco

an Francisco holds a secure place in the United States’
S romantic dream of itself—a cool, elegant, handsome,

worldly seaport whose steep streets offer breathtaking
views of one of the world’s great bays. San Franciscans,
according to the dream, are sophisticates whose lives hold
full measures of such civilized pleasures as music, art, and
good food. Their city is a magic place, almost an island,
saved by its location and its history from the overpower-
ing ugliness that, again according to the dream, afflicts so
much of the rest of urban California.

For all the truth there may be in this picture, there is, of
course, also another San Francisco in which the per capita
consumption of alcohol is the highest of any U.S. city, the
suicide rate is higher than the national average, and the
divorce rate is several times that of New York City. San
Francisco is clearly a city in which the tensions between
the dream and the reality have been costly.

Furthermore, since World War II, San Francisco has had
to come to grips with the common urban problems of
pollution of both the air and the water; the ugliness that
comes from rampant building, violence,-and vandalism;
and the decay of the inner city. San Francisco has been
shrinking as families, mainly white and middle-class, have
moved to its suburbs, leaving the city to a population that,
viewed statistically, tends to be older and to have fewer
married people and fewer whites than the stereotype has
it. Almost one of every two San Franciscans is, in the
sterile term of the census taker, “nonwhite”—in this case
black, East Asian, Filipino, Samoan, or American Indian.
Many others are immigrants from Spanish America. Their
dreams increasingly demand a realization that has little to
do with the romantic dream.of San Francisco.

But both the dreams and the realities are important, for
they are interwoven in the fabric of the city that might be
called Paradox-by-the-Bay.

This article is divided into the following sections:

Physical and human geography 1
The landscape 1
The city site
Climate
The city layout
The people 3
The economy 3
The port
Industry
Finance
Transportation
Administration and social conditions 4
Government
Public utilities
Education
Cultural life 4
History 5
Exploration and early settlement 5
The growth of the metropolis 5
The city of the *49ers
The 20th century
Bibliography 5

Physical and human geography

THE LANDSCAPE

The city site. Hilly, roughly square, and about 46
square miles (120 square kilometres) in area, San Fran-
cisco occupies the northern tip of a peninsula. To its south
are the bedroom suburbs of San Mateo County; to the
east and northeast is the bay; to the west and northwest
lies the Pacific Ocean.

The most prominent of San Francisco’s hills are Twin

Peaks, Mt. Davidson, and Mt. Sutro, all more than 900
feet (270 metres) in height. The best known are Nob Hill,
where the wealthy “nobs” built extravagant mansions in
the 1870s, and Telegraph Hill, which once looked down
on the Barbary Coast, a neighbourhood alive with gaudy
wickedness. Thanks to the pioneer planners’ prejudice in
favour of a squared-off grid, the downtown streets march
intrepidly up precipitous slopes, terrifying newly arrived
drivers, making the cable cars more than sentimental
anachronisms, and providing splendid views of the bay.
San Francisco Bay is a drowned river valley, submerged
during the melting of the last glacial ice sheet. Enthusiastic
and profitable filling of the tidelands has reduced its area
at mean high tide from about 700 square miles in 1880
to a mere 435 square miles. More than half of the bay
is ‘still fillable, but in 1965 the state legislature created
the Bay Conservation and Development Commission to
control further landfill projects. At its widest point the bay
measures 13 miles (21 kilometres) and at its deepest, in
the Golden Gate channel, 357 feet. The maximum daily
flow of water through the Golden Gate into the Pacific is
seven times the flow of the Mississippi River at its mouth.
Within the portion of San Francisco Bay lying inside
the city limits are the natural islands of Alcatraz and
Yerba Buena and man-made Treasure Island, created for
a world’s fair in 1939 and later turned into a naval base.
Alcatraz (Spanish: “Pelican”) was from 1934 to 1963 the
most notorious maximum-security, “escape-proof” prison
in the United States. In 1969, after the decaying cell blocks
had been given up by the Federal Bureau of Prisons, a
multi-tribal group of American Indians invaded the island
and asserted their rights to abandoned federal property,
but they were forcibly evicted in 1971. The island became
part of the Golden Gate National Recreation area in 1972.
Climate. Winter in San Francisco is rainy and mild,
the spring sunny and mild, the summer foggy and cool,
and the autumn sunny and warm. The average minimum
temperature is 51° F (11° C), the average maximum, 63°
F (17° C). The mean rainfall, almost all of which occurs
between November and April, is about 21 inches (533
millimetres). The sun shines during two-thirds of the pos-
sible daylight hours. The most characteristic feature of the
weather, however, is the summer fog, which lies low over

the city until midday, creating consternation among shiv-

ering tourists.” This fog is a phenomenon of temperature
contrasts created when warm, moist ocean air comes in
contact with cold water welling up from the ocean bottom
along the coast.

The city layout. The central business district, the finan-
cial district, North Beach, and Chinatown occupy the site
of the Gold Rush city, expanded by progressive fillings
along the waterfront. The bones of many a ship deserted
in 1849 now lie under business buildings several blocks
inland. To the west, at the approach to the Golden Gate
Bridge, lies the Presidio, a U.S. military reservation re-
markable for its parklike lawns and stands of trees. South
of the Presidio is Golden Gate Park, reclaimed from a
one-time sandy desert. The rest of San Francisco is largely
composed of the residential neighbourhoods, from Pa-
cific Heights, in which the old, moneyed families live, to
Hunter’s Point, which is predominantly black.

A great change, which has been described as the Man-
hattanization of San Francisco, became apparent after the
late 1960s, and it has been both welcomed and excoriated.
In the financial district in particular, one tall building after
another has been built in a city in which, for generations,
few buildings were higher than 20 stories. Among the
modern skyscrapers are the Bank of America Center (52
stories) and the Transamerica Corporation building (48
stories and a 212-foot spire), which rises to a point like an
elongated pyramid. (K.La./G.C.Ha.)

The
hills and
dizzying
streets
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Concern has also arisen from the experience that San
Francisco shares with no other U.S. city—destruction by
earthquake. Severe quakes have been felt in 1868, 1898,
1900, 1906, and 1989. But it was the 1906 earthquake
that did the most damage and that has become identified
with the city. That quake, which occurred on April 18,
was followed by a fire that destroyed the centre of town
and burned for four days, until the ashes were wetted
down by rain. Four square miles, making up 512 blocks
in the centre of town, were gone, along with 28,000 build-

ings and a total property value of about $350,000,000.
Approximately 700 people died; 250,000 were left home-
less. Survivors camped in Golden Gate Park. An Eastern
newspaperman, celebrating the survival of a local dis-
tillery, composed the verse, “If, as some say, God spanked
the town / For being over frisky, / Why did he burn the
Churches down / And save Hotaling’s Whisky?”

Since the 1906 earthquake, seismologists and engineers
have warned that it could happen again. Several rela-
tively strong earthquakes (measuring more than 5.0 on
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the Richter scale) have since hit the city and caused little
damage, but the 1989 quake (7.1 on the Richter scale)
did destroy some structures within: the city and even more
in the surrounding areas. Modern office towers, how-
ever, were largely unaffected, indicating that new building
methods may provide some protection for the city.
(K.La./G.C.Ha./Ed.)

THE PEOPLE

The pattern of immigration into San Francisco during the
latter half of the 19th century was significantly different
from that of anywhere else in the United States. The
waves of newcomers included not only native-born Amer-
icans moving west but also Europeans arriving directly
by ship without previous Americanization along the East-
ern Seaboard. The demography of the gold-rush city was
summed up concisely by a real-estate firm that advertised
that it could “transact business in the English, French,
German, Spanish and Italian languages.” San Francisco
remains one of the two most European of American

citiecs—New Orleans is the other—and surely. the most.

Mediterranean. Italians have remained the dominant Eu-
ropean minority, followed by Germans, Irish, and British.

The blacks. Before World War. II about 20,000 blacks
lived in the entire Bay Area, about 4,000 of them in San
Francisco. The 24-fold increase during the next 30 years
was set in motion by the war, which brought at least 500,-
000 war workers to the Bay Area’s shipyards and other
industries. Among them were tens of thousands from the
South, who settled mainly in San Francisco, Oakland, and
Richmond. In San Francisco they moved into the old Car-
penter Gothic houses in. the blocks around Fillmore Street,
vacated when the Japanese were driven into wartime in-
ternment camps. By the 1980s the character of the district
was shifting again as the renovation of these houses and
the high cost of property caused rents to rise. Poorer black
residents were being forced out of their neighbourhoods
and into slum housing in the city’s already crowded south-
eastern sector. An increasing number of black men and
women have become prominent in the city’s life, however,
and blacks have won many elective offices.

The Chinese. Chinatown, which is said to be the largest
Chinese community outside of Asia, is also probably the
least understood minority community in the city. The
colourful shops and restaurants of Grant Avenue mask a
slum of crowded tenements and sweatshops that has the
highest population density in an already densely populated
city. Increasingly, Chinese have moved into North Beach,
hitherto predominantly Italian, onto the nearby slopes
of Russian Hill, or into the Richmond district north of

San Francisco 3

Golden Gate Park. Many of those who reside in China-
town are more recent immigrants, from Hong Kong in
particular, who prefer their native tongue and way of life.

The Japanese. Never as large as Chinatown, the
Japanese community of San Francisco was wiped out at
a single stroke by the infamous Executive Order 9066
of 1942, which sent them, foreign-born and native alike,
into “relocation centres” that were, in all but . name,
concentration camps. The present centre of the Japanese
community is Japan Town (Nihonmachi), a few blocks
east of Fillmore Street. There an ambitious trade and cul-
tural centre has risen, with restaurants, a hotel, shops, and
business establishments. Though the rising generation of
Japanese-Americans go to Japan Town as visitors, bound
for celebrations or to buy imported goods, their own roots
are elsewhere.

The Spanish-speaking. Few visitors see the Mission dis-
trict, which is a great irony because the historic origins
of the city extend to Spain-and Mexico and the Spanish-
speaking population rivals the Chinese as the second great-
est ethnic minority. - :

Before World War II the Mission district, named for
the Mission Dolores, was principally blue-collar and Irish.
The Irish have largely been replaced by Spanish-speaking
immigrants, mainly from Central America and Mexico.
Living among them are pockets of American Indians
and Samoans.

The Filipinos. The Filipino community in San Fran-
cisco has grown remarkably since World War II and spread
to all areas of the city, especially the South of Market area.
Filipinos have become an active ethnic group, particularly
in the fields of politics, education, and business. They are
known for their high literacy rate and their love of the
arts and music.

THE ECONOMY

The gold rush to California (1848-49) and other western
territories and states in the mid-1800s established San
Francisco as the premier city of the West, known from the
Oregon border to the pueblo of Los Angeles simply as the
City. It is still a great port, the financial and administrative
capital of the West, and a substantial centre for commerce
and manufacturing.

A large portion of the city’s employed work in the area
of finance. Other leading areas of employment include
business services (personnel supply, building maintenance,
security, computers and data processing, advertising), re-
tail trade, the tourist and convention industry, and pro-
fessional service. Many companies have chosen to locate
their national headquarters in San Francisco.

The Coit Memorial Tower on Telegraph Hill, San Francisco; at left is Alcatraz Island in

San Francisco Bay.

Com-
ponents
of the
economy
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The port. From its beginnings as a port of call in
the hide-and-tallow trade and, later, as the home port of
the Pacific whale fishery, San Francisco has always been
acutely conscious of the importance of shipping. In the
19th century ships sailed around Cape Horn or from the
Isthmus of Panama, and “steamer day” was a civic in-
stitution; after 1914 cargo and passenger vessels arrived
from the East by way of the Panama Canal. In 1867 the
Pacific Mail Steamship Company opened the first transpa-
cific service, sailing from San Francisco to Yokohama and
Hong Kong.

Imports and exports passing through the San Fran-
cisco' Customs District make the combined ports of San
Francisco Bay-—San Francisco, Oakland, Alameda, Sacra-
mento, and Stockton—one of the most active international
ports in the country.

Industry. Manufacturing is the main source of income
in the Bay Area. In San Francisco, in which manufactur-
ing is a lesser source of income, the principal industries
are apparel and other textile products, food processing,
and shipbuilding, while the aerospace and electronics in-
dustries are strong in the cities of the peninsula.

Finance. A financial centre since the first pinch of gold
dust was exchanged for hard cash, San Francisco is the seat
of the Pacific Stock Exchange as well as the headquarters
of many banks, among them the Bank of America and
the Wells Fargo Bank. In banking activity San Francisco
ranks second only to New York City.

Transportation. Los Angeles long ago surrendered un-
conditionally to the automobile; San Francisco has on oc-
casion rebelled and found it possible to oppose “progress.”
A monument to this revolt is the elevated Embarcadero
Freeway, which stops dead as if sliced off by a guillotine.
Again, angry citizens in 1964 defeated the state highway
commission when it threatened to run a freeway through
the “panhandle” of Golden Gate Park.

Among the serious problems that remain is periodic
smog, produced mainly by the cars in the area. (An air-
pollution-control district was formed in 1955.) Another
problem is that access to San Francisco from its com-
muter towns is largely by a network of freeways that are
highly congested at rush hours. Travel from the East Bay
cities of Oakland and Berkeley and from Marin County
to the north is over two great but overburdened bridges.
The 4'/2-mile-long San Francisco~Oakland Bay Bridge,
completed in 1936, consists of two back-to-back suspen-
sion bridges, a connecting tunnel on Yerba Buena Island,
five truss spans, and a cantilever span. The orange-red
Golden Gate Bridge, leading north to Marin County, was
completed in 1937. It is a pure suspension bridge with a
4,200-foot centre span.

Until the ferries were doomed by the bridges, San Fran-
cisco was served by a great network of ferry routes whose
splendid vessels were said to deliver more passengers to the
Ferry Building at the foot of Market Street than arrived
at any other transportation depot except Charing Cross
in London. Only after the bridges began to choke with
traffic did San Franciscans realize what they had lost, and
the ferries have returned, on a smaller scale, between San
Francisco and Marin County.

A much greater undertaking is the interurban rapid-
transit system known as BART (Bay Area Rapid Transit),
which began operating. in 1972. Operating between San
Francisco and the East Bay communities through an un-
derwater tube more than 3'/2 miles long, BART was the
first system of its sort,, part subway and part elevated, to
be built in half a century, but it does not resemble the
older systems in all respects. Comfortable, computerized
automatic trains running at speeds averaging 80 miles an
hour are a major feature. :

San Francisco is situated at the head of a peninsula, and
it has always been a dead end for rail traffic, with.the
transcontinental trains (the first westbound train arrived
over the tracks of the Central Pacific on September 6,
1869) discharging their passengers in Oakland, whence
they were carried to San Francisco by ferry and by bus.
As in the rest of the country, the railroad’s importance has
declined since World War II. For carrying goods, trucking
has largely taken over.

San Francisco International Airport is located seven miles
south of the city-county limits, on a filled site on the
southwestern shore of the bay. It is owned and operated
by the municipal government.

ADMINISTRATION AND SOCIAL CONDITIONS

Government. Unlike any other California city, San
Francisco (incorporated 1850) has a consolidated city—
county government. The 1932 freeholders’ charter, under
which the city-county still operates, provides the mayor
with strong executive powers but delegates substantial au-
thority to a chief administrative officer (appointed by the
mayor) and a controller. The legislative authority is lodged
with an elected board of supervisors. The other key offi-
cials are the superintendent of schools and the manager of
utilities, both appointed.

Public utilities. Since 1934 San Francisco’s principal
source of water has been the Hetch Hetchy Reservoir,
167 miles away, in the High Sierra. Other sources are the
Calaveras Reservoir in Alameda County and' reservoirs
in San Mateo County to the south. The Hetch Hetchy
project required the damming of a valley in Yosemite
National Park almost as splendid as the Yosemite Valley
itself and the construction of tunnels, one 25 miles long,
through the Coast Range. In 1902 the first high-voltage
line transmitting hydroelectric power was completed be-
tween a powerhouse on the Mokelumne River and San
Francisco, some 180 miles away. Since then, the Bay Area
has developed a network of hydroelectric plants on the
rivers of the interior, as well as a steam-powered plant on
Monterey Bay. :

Education. Although strictly speaking they cannot be
counted as San Francisco institutions, the greatest univer-
sities in the Bay Area are the University of California, lo-
cated across the bay in Berkeley, and Stanford University,
down the peninsula in Palo Alto. Within San Francisco
itself noted institutions of higher education are the Uni-
versity of San Francisco (Jesuit) and San Francisco State
University (formerly San Francisco State College), which
was founded as a normal school in 1899 but has achieved
national prominence for its academic excellence. Other
institutions include Golden Gate University, the City Col-
lege of San Francisco (a two-year public college), and the
San Francisco Art Institute.

CULTURAL LIFE

San Francisco is the home of two major musical orga-
nizations. The San Francisco Symphony performs in the
Louise H. Davies Symphony Hall and gives pop concerts
in the summer. The San Francisco Opera enjoys an early
season so that its leading singers may fulfill their commit-
ments at New York City’s Metropolitan Opera. With the
exception of the American Conservatory Theatre (AcT), a
resident repertory group, the professional theatre is virtu-
ally nonexistent. The surviving downtown theatres are oc-
cupied largely by the touring casts of Broadway successes.

San Franciscans feel that their city is a haven for the
artist. While this is true for those who value architecture
and public sculpture, the painting collections do not rival
those of Los Angeles and the East Coast. Memorable, how-
ever, are the jades and porcelains in the Asian Museum,
the Rodin sculptures at the California Palace of the Legion
of Honor, and the many treasures in small museums such
as the Fire Department Pioneer Memorial Museum.

One of the greatest writers to make San Francisco his
home, although only for a short period in the mid-1860s,
was Mark Twain. Other notables of the past century have
included Frank Norris, Ambrose Bierce, Bret Harte, Jack
London, and Robert Louis Stevenson, who lived in great
poverty in a boarding house. During the mid-1950s San
Francisco was one of the major gathering places for the
Beat poets, including Lawrence Ferlinghetti (publisher and
cofounder of the City Lights bookstore, which became a
shrine of the movement), Gregory Corso, Allen Ginsberg,
Jack Kerouac, and Gary Snyder. The current population
of writers includes many reputable practitioners, a number
of whom are affiliated with the creative writing program
on the campus of San Francisco State University.

A most vital part of San Francisco culture from the

The
Beat
poets



beginning has been found in its restaurants, hotels, and
drinking places. To this must be added the popular culture
of the ethnic enclaves—Chinatown, the Italian commu-
nity of North Beach, the black culture of the Fillmore
district, Japan Town, the Russian colony along Clement
Street, and the Spanish-speaking Mission district. . )

San Francisco’s greatest contribution to the nation’s life,
however, has had nothing to do either with its ethnic
cultures or with its officially anointed institutions—or,
indeed, as has been suggested, with the emergence of the
“topless” dancer in a North Beach nightclub in 1964.
Instead, it was the unheralded appearance in 1967 of
the “flower children,” a generation of young people, long
of hair and usually grubby in appearance, who declared
themselves in headlong flight from the Great Society and
preached the saving graces of peace and love. Unfortu-
nately, by the 1970s the main street of their capital, the
Haight-Ashbury district, had turned into-an ugly and dan-
gerous marketplace for drugs.

San Francisco also emerged, for a period in the.late
1960s; as a capital of rock music, which achieved national
prominence for the San Francisco sound of such groups
as the Jefferson Airplane, the Grateful Dead, and the
Quicksilver Messenger: Service, as well as such individual
performers as Janis Joplin. The city has become a centre
for advocates of rights for homosexuals and has one of the
largest homosexual communities in the country.

History

EXPLORATION AND EARLY SETTLEMENT

It is extraordinary that the site of San Francisco should
have been explored first by land instead of from the sea,
for San Francisco Bay is one of the most splendid natural
harbours of the world, and great captains and explor-
ers sailed unheeding past the entrance—Juan Rodriguez
Cabrillo (1542-43), Sir Francis Drake (1579), and Sebas-
tian Vizcaino (1602). In 1769 a scouting party from an
expedition led by the Spanish explorer Gaspar de Portola
looked down from a hilltop onto a broad body of water,
the first white' men known. to have seen San Francisco
Bay. It was not until August 5, 1775, that the first Span-
ish ship, the “San Carlos,” commanded by Lieut. Juan
Manuel de Ayala, turned eastward between the headlands,
breasted the ebbing tide, and dropped anchor just inside
the harbour mouth. (Though it is possible that Drake may
have entered the bay, most evidence is against it.)

Settlers from ‘Monterey, under Lieut. José Joaquin Mo-
raga and the Rev. Francisco Palou, established themselves
at the tip of the San Francisco peninsula the next year.

The military post (which remains in service as the Presidio-

of San Francisco) was founded September 17, 1776, and
the Mission San Francisco de Asis (popularly called the
Mission Dolores) was opened on October 9.

Almost half a century later, a village sprang up on the
shore of Yerba Buena Cove, two miles east of the mission.
The pioneer settler was an Englishman, Capt. William
Anthony Richardson, who in 1835 cleared a plot of land
and erected San Francisco’s first dwelling—a tent made
of four pieces of redwood and a ship’s foresail. In the
same year, the United States tried unsuccessfully to buy
San Francisco Bay from the Mexican government, having
heard reports from whalers and captains in the hide-and-
tallow trade that the great harbour held bright commercial
possibilities. Richard Henry Dana, whose ship entered the
bay in 1835, wrote in Two Years Before the Mast (1840)
that “If California ever becomes a prosperous country,
this bay will be the centre of its prosperity.”

The Americans had to wait only another 11 years. Af-
ter fighting began along the Rio Grande, Capt. John B.
Montgomery sailed the sloop of war “Portsmouth” into
the bay on June 3, 1846, anchored in Yerba Buena Cove,
and later went ashore with a party of sailors and marines
to raise the U.S. flag in the plaza. On January 30, 1847,
Yerba Buena was renamed San Francisco, which was re-
garded as a more propitious name for the town’s future
development.

The permanent white population of Yerba Buena in
1844 did not exceed 50 persons. By 1846 the settlement

San Francisco

had a white population of 375 in addition to 83 blacks,
American Indians, and Sandwich Islanders (Hawaiians).
Two years later, just before the discovery of gold on the
American River, the town had grown to about 200 shacks
and adobes inhabited by about 800 whites.

THE GROWTH OF THE METROPOLIS :

The city of the *49ers. With the discovery of gold,
San Francisco picked up pace and direction. The modest
village was at first almost deserted as its population scram-
bled inland to the Mother Lode, and then it exploded
into one of the most extraordinary cities ever constructed.
Some 40,000 gold hunters arrived by sea, another 30,000
plodded across the Great Basin, and still another 9,000
moved north from Mexico. By 1851 more than 800 ships
rode at anchor in the cove, deserted by their crews.

Everybody except the miners got rich. Eggs sold for $1
apiece, and downtown real estate claimed prices that would
almost. hold their own against the appreciated values of
the late 20th century. Until the bubble burst in the Panic
of 1857, 50,000 San Franciscans became rich and went
bankrupt; cheated and swindled one another, and took to
the pistol and knife all too readily. As The Sacramento
Union noted in 1856, there had been “some fourteen hun-
dred murders in San Francisco in six years, and only three
of the murderers hung, and one of these was a friendless
Mexican.” Two vigilance committees (1851 and 1856) re-
sponded to the challenge with crude and extralegal justice,
hanging four men apiece as an example ‘to the others.

In 1859 silver was discovered in the Nevada Territory.
The exploitation in Nevada of the Comstock Lode, which
eventually yielded $300,000,000, turned San Francisco
from a frontier boomtown inte a metropolis whose lead-
ing citizens were bankers, speculators, and lawyers who
dressed their ladies in Paris gowns and ate and drank in
splendid restaurants and great hotels.

San Francisco then was by all accounts an intoxicating
city whose many charms moved the historian-moralist
B.E. Lloyd to advise parents in 1876

to look closer to their daughters, for they know not the many

dangers to which they are exposed ... and to mildly counsel

their sons, for when upon the streets of this gay city they are

wandering among many temptations.
The 1860s and 1870s marked the birth of the modern San
Francisco, which has for more than 100 years laid claim
with some justice to being the Athens, Paris, and New
York City of the West but which never completely lost the
mark of its wild beginning. As Rudyard Kipling was to ob-
serve after he visited the city in the 1890s, “San Francisco
is a mad city, inhabited for the most part by perfectly
insane people whose women are of remarkable beauty.”

The 20th century. San Francisco’s growth in the first
half of the 20th century was shaped by two cataclysmic
events. The first of these was the great earthquake and
fire of 1906, which destroyed the central business district.
Between 1906 and 1910, however, the city rebuilt atop
its ashes. The other cataclysm was World War II, during
which hundreds of thousands of servicemen passed through
San Francisco on their way to the war in the Pacific or
were stationed in and around the city; in addition, some
500,000 people came to work in the war-related industries
in the area and settled temporarily in the cities around the
bay. This was the beginning of the great postwar surge in
the San Francisco area’s permanent population.

BIBLIOGRAPHY. For accounts of the early history of San
Francisco, the serious reader should not be discouraged by the
voluminousness and variousness of the works of the historians
HUBERT HOWE BANCROFT and THEODORE H. HITTELL, the latter
of whom is particularly readable. FRANK SOULE, JOHN H. GI-
HON, and JAMES NISBET, The Annals of San Francisco (1855),
is invaluable; while BENJAMIN E. LLOYD, Lights and Shades of
San Francisco (1876), is both vivid and divertingly moralistic.
HERBERT ASBURY, The Barbary Coast (1934, reprinted 1968),
is a classic account of the underworld; while JULIA COOLEY
ALTROCCHI, The Spectacular San Franciscans (1949), is a useful
social history. JOHN HASKELL KEMBLE, San Francisco Bay: A
Pictorial Maritime History (1957), contains a splendid collec-
tion of drawings and photographs. Of the many books about
the earthquake and fire of 1906, WILLIAM BRONSON, The Earth
Shook, the Sky Burned (1959), is a first-rate work of histori-
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cal reconstruction. The: growth of San Francisco is treated in
GUNTHER BARTH, Instant Cities: Urbanization and the Rise
of San Francisco and Denver (1975); JOHN B. MCGLOIN, San
Francisco: The Story of a City (1978), is a popular history; and
FREDERICK M. WIRT, Power in the City: Decision Making in
San Francisco (1974, reissued 1978), is a study of local politics.
The WRITERS’ PROGRAM, CALIFORNIA, San Francisco: The Bay
and Its Cities, new rev. ed. (1973), is a popular city guide; San
Francisco Bay (1957), written by the naturalist-consérvation-

ist HAROLD GILLIAM, is both authoritative and evocative; and
MELLIER G. SCOTT, The San Francisco Bay Area: A Metropolis
in Perspective (1959), is a good systematic description of the
metropolitan area. See also GLADYS HANSEN, San Francisco Al-
manac: Everything You Wanted to Know About the City (1980);
and LAWRENCE FERLINGHETTI and NANCY J. PETERS, Literary
San Francisco: A Pictorial History from the Beginnings to the
Present Day (1980)

(K.La./G.C.Ha.)

Sao Paulo

he largest city of Brazil and dynamic capital of the
I state of the same name, Sd3o Paulo is the foremost
industrial centre in Latin America. With one of the
world’s fastest growing metropolitan populations, it is also
the largest city of the Southern Hemisphere and one of
the largest conurbations in the world. Sometimes called
the “locomotive that pulls the rest of Brazil,” Sdo Paulo
has a vibrant and energetic urban. core characterized by
an ever-growing maze of modern steel, concrete, and glass
skyscrapers. The city is located in the hills of the Serra
do Mar, which forms part of the Great Escarpment that
extends between the Brazilian Highlands and the Atlantic
Ocean. It lies about 220 miles (354 kilometres) southwest
of Rio de Janeiro and about 30 miles inland from the port
of Santos. The city’s name derives from its having been
founded by Jesuit missionaries on January 25, 1554, the
anniversary of the conversion of St. Paul.
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Physical and human geography‘

THE LANDSCAPE

The city site. The Brazilian Highlands are composed
of ancient crystalline rocks, which .in the vicinity of Sao
Paulo form a surface of gently rounded hills mantled with
a reddish clay soil. Rivers such as the Tieté, on which
Sdo Paulo is located, rise near the edge of the Great Es-
carpment and flow generally westward to the Rio Parana.
In their course, they cross stratified sandstones and lime-
stones overlaying the crystalline base, as well as sheets of
volcanic rock that form the Parana Plateau. Here, there
are rapids and waterfalls, as well as dams and reservoirs
that supply great quantities of hydroelectric power.

Located at an elevation of 2,690 feet (820 metres) above
sea level, the city is surrounded by open country, valleys,
and foothills. The higher terrain constitutes the preferred
residential areas; the lower parts are on alluvial land along
the banks of three rivers (the Tieté, the Pinheiros, and the
Tamanduatei), and these are occupied by working-class
residences, manufacturing establishments, and commer-
cial enterprises. The area of the city is 576 square miles
(1,493 square kilometres), but including suburban com-
munities, such as Santo André, Diadema, Sdo Bernardo
do Campo, Sdo Caetano do Sul, Osasco, Guarulhos, Mai-
ripord, Barueri, Santana do Parnaiba, Franco da Rocha,

and Mogi das Cruzes, metropolitan. S3o Paulo. sprawls
over an area of 3,070 square miles. Open spaces on the
perimeter of the city, where there are clay soils mixed with
sandy deposits, are used for intensive market gardening.
A forest reserve of about 39. square miles is maintained
in the ‘nearby ‘Serra da Cantareira, while the beaches of
Santos and Guaruja provide pleasant resort areas.

Climate. The Tropic of Capricorn, at about 23°27" S,
passes through S3o Paulo and roughly marks the bound-
ary between the tropical and temperate areas of South.
America. Because of its elevation, however, Sdo Paulo
enjoys a distinctly temperate climate. July is the coldest
month, with an average temperature of 57.9° F (14.4° C)
and occasional frost. Warmest is February, which aver-
ages 69.1°- F (20.6° C). Rainfall is abundant, particularly
during the summer season from October through March,
averaging 56 inches (1,422 millimetres) per year. Humid-
ity and air pollution combine to form a mist that often
hangs over the city.

The city plan. The central business dlStrlCt of Sio
Paulo focusses on the famous Tridngulo, where the 42-
story Edificio Italia, inaugurated in 1975, rises to a height
of 558 feet. In 1947 there were only three skyscrapers
in all of Sdo Paulo, among which the newly constructed,
36-story. Banco do Estado de S3o Paulo was the tallest.
Now, the. entire city is studded with modern buildings
whose construction reflects a variety of architectural styles
and materials.

Surrounding the central business district are extensive
areas devoted to manufacturing, wholesale and retail
trade, and repair and maintenance services. Most ex-
tensive are ‘the residential areas characterized by low,
red-roofed houses, interspersed with high-rise apartments
or office complexes, singly or in clusters. Suburban shop-
ping centres, like suburban neighbourhoods, have become.
commonplace.

Sdo Paulo had no city plan until 1889, and no zon-
ing law was passed until 1972. Until well into the 19th
century, therefore, this state capital retained a colonial
aspect, with narrow, unpaved streets, shabby buildings,
and old churches and convents of Jesuit and Franciscan
styles. Successive city administrations since then have at-
tempted to stimulate more rational urban growth and to.
modernize the city’s transportation system. Projects have
included the straightening -and rechannelling of the Tieté
and Tamanduatei rivers, the widening and relocation of
streets and avenues, the development of new parks and
lakes, and the construction of superhighways and of a 40-
mile subway network. Still; the city’s street pattern shows
little overall coherence, and the problems of intraurban
traffic congestion and pollution have reached monumen-
tal proportions.

THE PEOPLE

The original settlers of Sdo Paulo were relatively poor and
largely from southern Portugal. They were,  however, a
restless people who sought actively to improve their status
in life. Among them were the bandeirantes (“explorers”)
who formed expeditions that pushed far into the interior
of South America in search of slaves and mineral wealth
and, in the process, expanded the frontiers .of what has
become modern-day Brazil.
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Sdo Paulo metropolitan area.

With the great expansion of coffee cultivation in Sio
Paulo state after 1880 came a massive immigration of
Europeans. Italians and Portuguese were the most numer-
ous, but there were also many Spaniards, Germans, and
eastern Europeans. Other settlers came from Japan and
the Middle East. Today, there are more Japanese in Sdo
Paulo than in any other community outside Japan, and
Japanese farmers supply much of the-city’s market for
fruit and vegetables. Even more numerous are internal
migrants, . primarily from the Northeast of Brazil. These
include many blacks, who are the descendants of African
slaves. Overall, the population is more than half Euro-
pean and about one-third black and mulatto, with the
remainder made up of small groups of Asians and others.
Roman Catholicism is the near-universal religion, and the
archdiocese of Sdo Paulo is the world’s largest in number
of adherents. Various other religions are represented by
smaller numbers, and many Paulistas, as the inhabitants
of the city are known, also attend the rites of local cults.
Portuguese is the predominant language, although other
languages are commonly spoken.

THE ECONOMY

Industry and commerce. Industrial development, begin-
ning in the late 19th century, but especially since World
War II, has transformed metropolitan Sdo Paulo into the

foremost industrial centre in Latin America. This city has
often been referred to as the “Chicago of South America,”
but it actually is a leader of Brazilian commerce and indus-
try to a much greater degree than is Chicago in the United
States. The value of its industrial production is by far the
country’s largest. Its leading industries produce textiles,
mechanical and electrical appliances, furniture, foodstuffs,
and chemical and pharmaceutical products. There are
also heavy metallurgical plants located at nearby Taubaté,
oil refineries and chemical plants at Cubatio, and plants
manufacturing motor vehicles and farm machinery in Sio
Bernardo do Campo, Santo André, and other suburban
communities. The several thousand manufacturing estab-
lishments in S3o Paulo provide employment for some 15
percent of the population. Despite its rapid growth in
recent decades, however, the industrial sector has been
able to absorb only a small fraction of the growing labour
force. Hence, unemployment and underemployment are
continuing problems.

Commerce, both wholesale and retail, is well developed
and is spread over the city by zones according to spe-
cialty. Banks are concentrated in the central Triangulo of
the city but maintain branches in almost every district.
In addition to important Brazilian banks, there are bank-
ing institutions representing interests in North and South
America, Europe, Asia, and Africa. No less important, in
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terms of employment, are street vending, peddling, and
neighbourhood stores.

Transportation. Major arteries of transportation radiate
in all directions from S3o Paulo. Three major airports—
Congonhas within the city, Cumbicas 15 miles east,
and Viracopos 60 miles northwest-—together with several
smaller ones, provide Sdo Paulo with both international
and domestic service. The Viagao Aérea Sdo Paulo (VASP),
with headquarters in the city, is Brazil’s second largest
airline and is owned by S3o Paulo state. Marine trans-
port is provided through the port of Santos. Sdo Paulo is
also a hub of railroads, which include a transcontinental
line from Santos to Antofagasta, Chile. Modern highways
connect with inland cities, Santos, and Rio de Janeiro,
and almost all the states of Brazil. Within the city, the
first freeway was opened in 1969, and the subway system
was inaugurated in 1976. Automobile traffic in the city
and suburbs is heavy, and, despite street and highway im-
provements, congestion is a major and growing problem,
which adds to the industrial city’s serious conditions of air
and noise pollution.

ADMINISTRATION AND SOCIAL CONDITIONS

Government and services. S#o Paulo is governed by a
mayor and city council. It is also the seat of state gov-
ernment, headquartered in the Palacio dos Bandeirantes
in the southwestern district (neighbourhood) of Morumbi.
In addition to the state offices and departments that
have headquarters in the capital, many branches of the
federal government are represented there. More than 50
consulates represent countries in the Americas, Europe,
Asia, and Affica.

The city has built a chain of reservoirs, tunnels, and
canals to supply fresh water to an urban population that
it is estimated may top 20,000,000 by the year 2000. The
Cantareira water supply project, begun in 1969, increased
water supplies greatly, but- demand from the burgeoning
population continuously outstrips supply. Pollution is an
ever-present danger because of the slowdown of dammed
streams that carry industrial waste. Electricity has been
available in abundance since 1900. First, the waters of
the Rio Tieté were dammed and dropped through pen-
stocks from the Great Escarpment to generators below.
Subsequently, dams on many rivers to the west, including
Itaipd, a joint project with Paraguay, have been built to
sustain the city’s industries and residential districts.

Public and private health facilities are numerous, includ-
ing hospitals for civil 'servants, maternity hospitals, and
hospitals specializing in the treatment of cancer, tubercu-
losis, and other diseases.

Education. S3o Paulo has a well-developed system of
primary and secondary education, both public and private,
and a variety of vocational-technical schools. Among the
institutions of higher education the largest and most es-

Museu Paulista da Universidade de Sdo Paulo (Paulista Museum) in Sao Paulo.

teemed in all of Brazil is the state-supported Universidade
de S3do Paulo, established in 1934, which incorporated
the historic Faculdade de Direito (College of Law) in the
old S3do Francisco Square and preexisting polytechnical
schools, as well as schools of pharmacy, dentistry, agri-
culture, and medicine. Economics, architecture, and engi-
neering were added later. Affiliated institutions include a
school of sociology and politics, founded in 1933, and the
Instituto Butantd, a world-famous centre for research on
snakes and the production of antitoxins and antivenins.
The Pontificia Universidade Catélica de Sdo Paulo was
established in 1946 and the Universidade Mackenzie in
1952. Also well known is the Escola de Administragdo de
Emprésas of the Getillio Vargas Foundation, established
after World War 1I to train administrators.

CULTURAL LIFE

Sdo Paulo early became a prominent cultural and intel-
lectual centre, due largely to the opening in 1827 of the
Faculdade de Direito, one of the first two in Brazil, where
many of the nation’s most eminent leaders were edu-
cated. The Instituto Historico e Geogrifico de Sdo Paulo,
founded in 1894, is one of the oldest cultural associations
in the state. The city is also a leading centre for libraries,
publishing houses, and theatres. The municipal library is
housed in one of S3o Paulo’s skyscrapers. In 1922 Sdo
Paulo’s Modern Art Week, celebrated by a group of young
writers, artists, and musicians in the Teatro Municipal,
introduced modernism in the arts of Brazil. The Museu de
Arte de Sdo Paulo, founded in 1947, is perhaps the best in
South America, and the Museu de Arte Contemporanea
is also outstanding. S3o Paulo’s symphony orchestra is
similarly advanced in the field of music.

Publishing and broadcasting have long been established
in Sdo Paulo. Several of the nation’s largest and most
influential newspapers are published in the city, including
O Estado de Sdo Paulo and the Didrio Popular, both
more than 100 years old. Television was introduced in
1950, and the city is headquarters for some of the most
important Latin-American radio stations.

The Paulistas are noted for their enthusiasm in sports.
Soccer is the predominant sports attraction, as evidenced
by the 150,000-seat Morumbi stadium and the Pacaembu
stadium, which seats 70,000. Also popular are swimming,
tennis, volleyball, basketball, and auto racing, for which
Sdo Paulo has one of the world’s largest tracks, at India-
nopolis on the city’s south side. There are also countless
parks, plazas, and playgrounds. The Sdo Paulo zoo, with
3,500 animals, is the largest in Latin America.

History

Sdo Paulo was the first highland settlement established
in Brazil. It began as a small Indian settlement in 1554



under the direction of Portuguese Jesuit missionaries and
occupied the lower terraces of the Rio Tieté in the midst
of tall grasses and scattered scrub trees. The community
grew slowly and had only 300 inhabitants by the end of
the 16th century. Yet, Sdo Paulo became a township in
1560 and had a town council that could enact and enforce
laws. In 1683 it succeeded S3o Vicente as seat of the
captaincy, or hereditary fief, and the inhabitants already
had become known as Paulistanos or Paulistas.

Throughout the 17th century Sdo Paulo was a base for
expeditions (bandeiras) of armed pioneers (bandeirantes)
who penetrated the remote hinterlands in search of Indian
slaves, gold, silver, and diamonds. In the process they ex-
panded the frontiers of what was to become modern-day
Brazil. In 1711 Sdo Paulo attained the status of a city, yet
it remained an agrarian town that had yet to experience
any significant prosperity.

Brazil’s independence was declared on September 7,
1822, by Dom Pedro I, the Portuguese emperor in Brazil,
at a site in Sdo Paulo marked by the museum and mon-
ument of Ipiranga. Nevertheless, Sdo Paulo continued to
retain its colonial character until the latter part of the
19th century. Then, rather suddenly, coffee cultivation
spread across the state of S3o Paulo, providing employ-
ment for many of the European and other immigrants
who began arriving in great numbers. Included were
Italians (who came to outnumber native Brazilians), Por-
tuguese, Spaniards, Germans, eastern Europeans, Syrians,
Lebanese, and Japanese. An era that was to transform Sdo
Paulo into a modern world-class city had begun.

Between 1885 and 1900 the S3o Paulo region was trans-
formed from an isolated frontier to a new and indepen-
dent region that focussed on the city of Sdo Paulo and
the port of Santos. With the spread of coffee, the major
centre of urban activities was shifted to Sdo Paulo, and
the growth of the city was spectacular. New industries by
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1905 included textile mills, shoe factories, and others using
local raw materials. Cotton textile mills alone employed
39,000 workers.

In the late 19th century Sdo Paulo had only one-tenth
the population of Rio de Janeiro; by 1970 it had become
the largest city in Brazil and one of the largest in the
world. It included almost one-half of the population of Sdo
Paulo state, Brazil’s most populous political subdivision,
and accounted for about one-third of the nation’s total
industrial employment, and both proportions have con-
tinued to grow: Immigrants were pouring into the city at a
rate of 300,000 per year, especially from the impoverished
Northeast. Sdo Paulo is a dynamic city, and continuous
progress and official estimates indicate that by the year
2000 S3o Paulo will have surpassed Shanghai in popula-
tion and will be the second largest urban agglomeration in
the world, surpassed only by Mexico City.

BIBLIOGRAPHY. STEFAN GEYERHAHN (ed.), Sdo Paulo, trans.
from the Portuguese (1977), is a picture book and general de-
scription; BENEDITO LIMA DE TOLEDO, Sdo Paulo: Trés Cidades
em um Século (1981), describes architecture, urban evolution,
and history; N. LECOCQ MULLER, “Demographic Growth and
Urban Expansion in the Metropolitan Area of SZo Paulo,”
Revista Geogrdfica (1983), is an informative study; JOSEPH
L. LOVE, Sdo Paulo in the Brazilian Federation: 1889-1937
(1980), is a study of the state’s geography, population, local
politics, and economy; JOHN D. WIRTH and ROBERT L. JONES
(eds.), Manchester and Sdo Paulo: Problems of Rapid Urban
Growth (1978), focusses on the economic conditions of the
city; VINOD THOMAS, Pollution Control in Sdo Paulo: Costs,
Benefits, and Effects on Industrial Location (1981), studies one
of the city’s major problems; PAULO CURSINO DE MOURA, Sdo
Paulo de Outrora: Evocagdes de Metrépole (1980), is a history
of the streets of the city; and ERNANI SILVA BRUNO, Historia e
Tradigbes de Cidade de Sdo Paulo, 3 vol., 2nd ed. (1954), is a
general history of the city.
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Scandinavian Literature

North Germanic group of the Germanic languages,

the modern forms of which include Swedish, Norwe-
gian, Icelandic, Danish, and Faeroese. The literary works
written in these languages, though manifesting certain dif-
ferences reflective of distinct national institutions, exhibit
strong similarities stemming from deep-seated common
linguistic and cultural ties. Some authorities include Fin-
land among the Scandinavian countries on geographical

S candinavian literature consists of those writings in the

and economic grounds, but the literature of the Finnish-
speaking people, ‘like their language, stands apart in a
number of respects. (Finnish belongs to the Baltic-Finnic
branch of the Finno-Ugric language family and is most
closely related to Estonian, Livonian, Votic, and Kare-
lian.) The present article does, however, devote some
attention to various notable Finnish authors who wrote in
Swedish. (Ed.)
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The Middle Ages

The literature of Scandinavia and, in particular, of Iceland
has reflected two extraordinary features of the social and
cultural history of pagan Europe and of Iceland. The way
in which names such as Siegfried, Brunhild, and Attila
cropped up again and again in different European liter-
atures has borne witness to the dissemination of legends
and traditions common to the early Germanic tribes of
Europe, starting from the great movements westward in
the 4th, 5th, and 6th centuries. The literature of Iceland
provides not only the most detailed descriptions available
of the life-style of early Germanic peoples but constitutes
the most complete account of their literature and literary
traditions. Although the sagas and poems were first writ-
ten down by Christian scribes, they present a picture of a
pre-Christian European culture that reached its heights in
the new settlements in Iceland.

A second feature directly concerns the peoples of Scan-
dinavia. A remarkable characteristic of Scandinavian lit-
erature was the accuracy with which it described the
geography of northern Europe, accuracy that was born of
actual knowledge. From the late 8th century until well
into the Middle Ages, the history of the Norsemen was
one of unceasing movement toward western and central
Europe. The Norsemen discovered Iceland, as early Ice-
landic historians had it, when their ships were blown off
course about 860. The next century found the Vikings
pushing west by way of Britain, Ireland, and France
to Spain and then through the Mediterranean to North
Africa and east to Arabia. Across land they reached the
Black Sea, by sailing north they came to the White Sea,
and finally, turning westward again, they reached America
long before Columbus.

NORWEGIAN AND ICELANDIC LITERATURE

The roots of Norwegian literature reach back more than
1,000 years and become inextricably intertwined with early
Icelandic literature. Although a large part of this early
literature was composed either in Iceland or elsewhere in
Scandinavia by Icelanders, the Norwegian element in it
is considerable and indisputable, even though this cannot
always be isolated and defined. In many instances, it is
obvious that some of the literature derives from a time
before the Scandinavian settlement of Iceland in the 9th
century. In other cases, it appears that the composers of
the works had resided for long periods in the mother
country of Norway.

The classical period in Iceland. The best known Ice-
landic literature belongs to the classical period, roughly
equivalent to the early and medieval periods in western
European literature. Icelandic manuscripts yield much
knowledge of European myth and legend, which is in part
common to all Germanic peoples. Stories of the Norse
gods and myths—of Odin, god of war; Balder the Beauti-
ful; Thor, god of thunder; and Valhalla, hall of the slain—
form the nucleus of early Icelandic literature.

Almost all extant early Scandinavian poetry was recorded
in Icelandic manuscripts, although some was clearly com-
posed before the Scandinavian peoples reached Iceland
in the late 9th century. Much of the oldest poetry was
recorded in the Codex Regius manuscript, which contained
the Semundar Edda (c. 1270), commonly designated by
scholars as the Poetic Edda, or Elder Edda. The poetry
is sometimes called Eddaic and falls into two sections:
heroic lays, which, broadly speaking, dealt with the world
of men; and mythological lays, which dealt with the world
of the gods.

The heroic lays.

The heroic lays followed the mytho-
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poetry
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logical in the Codex Regius and were probably the earlier
of the two. Many of the legends on which they were based-
originated in Germany. or even among the Goths. Oldest:
of all was perhaps the- -Hamdismdl (“Lay of Hamdir”),
which forcefully expressed the heroic- ideals. of Germanic
tribal life. The story closely resembled one told by Jor-
danes, a Gothic historian of the mid-6th century, and his
account suggested that his source was an even earlier poem
about Hamdir. Another of the older lays in the Poetic
Edda was the Atlakvida (“Lay of Atli”), which referred to
events that took place in Sth-century western Germany,
Atli (or Attila) being king of the Huns from 434 to 453.
Nearly all heroic lays were associated with the story of
Sigurd (or Siegfried), the valiant hero, and his ill-fated
love for Brunhild, who, too, figured to varying extent in
different lays. Many scholars hold that the lays concerned
with the spiritual conflict of the heroines Brunhild and
Gudrun, which tend to be romantic and sentimental; were
later compositions than the austere heroic lays. The Poetic
Edda contained only a small portion of the poetry known
in Iceland in the Middle Ages and now lost. Fragments
of ancient lays appeared in 13th- and 14th-century sagas
such as the Hlodskvida (“Lay of HI6d”) in the Heidreks

saga, as did mention of Danish. and Swedish heroes in.

some fragments that must also have been known to the
author of the Old English epic poem Beowulf.

The mythological lays. Mythological lays about. the
Norse gods made up the first half of the Poetic Edda. It is

unlikely that any of these originated outside Norway, Ice-

land, and Norse colonies in the British Isles. The Véluspd
(“Sibyl’s Prophecy”) was a striking poem on the history of
the world of gods, men,.and monsters, from the beginning
until the “twilight of the gods.” Many passages in the
poem are, obscure, but most. modern scholars:agree that it
was composed in Iceland about the year 1000, when the
people were turning from.the old religion to the new. An
interesting story of the gods-was told in the Skirnismdl
(“Words of Skirnir”): sitting in “Gate Tower,” throne of
Qdin, the god Freyr, lord of the world, gazes into the world
of giants and falls in love with a giant maiden; to win her,
he sends his messenger Skirnir, who first offers gifts and
then threatens the maiden until she agrees to make a tryst
with Freyr. Scholars have seen an ancient fertility myth in
this story, and it was certainly one of the older mytholog-
ical poems in the Poetic Edda and probably originated in
Norway before Iceland was settled by Norwegians.

The mythological poems so.far mentioned were all nar-
rative, but many of those in the Poetic Edda were didac-
tic. The Hdvamadl (“Words of the High One”; i.e., Odin)
consisted of fragments of at least six poems. In the first
section, the god speaks of relations between man and man
and lays down rules of social conduct; in other sections
he discourses on relations between men and women and
tells how love of women may be lost or won; the last two
sections are about runes and magic power.. Most .of the
poems were probably composed in Norway in the 9th and
10th centuries. Another didactic poem, the Vafpridnir
(“Words of Vafthradnir”), related a contest between Odin
and a giant.

Some important mythological lays appeared in ‘other
manuscripts. Baldrs draumar (“Balder’s Dreams”) de-
scribed how the god Balder dreamed that his life was
threatened and how his father, Odin, rode to the grave of
a prophetess to force her to reveal the fate in store for
Balder.

The Eddaic verse forms. Three metres are commonly
distinguished in Eddaic poetry: the epic measure, the
speech measure, and the song measure. Most narrative
poems were in the first measure, which consisted of short
lines of two beats joined in pairs by alliteration. The num-
ber of weakly stressed syllables might vary, but the total
number of syllables in the line was rarely fewer than four.
In these respects it resembled the measure used by Anglo-
Saxon and early Germanic poets. The speech measure
used in the Atlamdl (“Words of Atli”) differed little from
the epic measure, though its lines usually had a greater
number of weakly stressed syllables. The song measure
was the most irregular of the Eddaic verse forms. It was
chiefly in didactic poems and generally consisted of stro-
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phes of six lines divided into half strophes of three lines.

Skaldic verse. Norwegians and Icelanders of the 9th to
the 13th century also composed skaldic poetry (from the
Icelandic word skdld, “poet”). It was not composed in the
free variable metres of the Poetic Edda but was strictly syl-
labic: every syllable had to be counted and every line had
to end in a given form. Like Eddaic lines, the skaldic lines
were joined in pairs by alliteration, often using internal
rhyme or consonance; but this poetry differed in syntax
and choice of expression. Word order is freer than in
Eddaic poetry, and a highly specialized poetic vocabulary
employed periphrases, or kennings, of such complexity
that the poetry resembles riddles. Little is known about
skaldic verse forms, but they are thought to have been
developed in Norway during the 9th century and could
have been influenced by the forms and diction of Irish
poets of the period. The earliest known poet was Bragi
the Old, who probably wrote in Norway in the latter half
of the 9th century. Harald I (died ¢. 940) of Norway was
eulogized by several poets, among them Thoérbjérn Horn-
klofi, whose: poem the Haraldskvaedi (“Lay of Harald™)
was partly Eddaic and partly skaldic in style. )

The distinction between Icelandic and Norwegian litera-
ture at this period is difficult to make. Skaldic verse seems
to have originated in Norway and to have been developed
by Icelandic poets who either, like Egill Skallagrimsson,
spent much time in Norway:or wrote in praise of Nor-
wegian kings, as did Sigvatr, counsellor and court poet of
Olaf II 'of Norway. Although its complexity means that
skaldic poetry is now less appreciated than it deserves, the
orally transmitted poems of the 10th and 1ith centuries
were valuable sources for Icelandic historians in the fol-
lowing centuries.

Prose. Iceland’s adoption of Christianity in 1000 opened
the way for powerful influences from -western Europe.
Missionaries taught Icelanders the Latin alphabet, and
they soon began to study in the great schools of Europe.
One of the first was Isleifr, who after being educated and
ordained as.a priest was consecrated bishop. His school at
Skalholt in southern Iceland was for many centuries the
chief bishopric and a main centre of learning. The ear-
liest remembered historian was Saemundr the Wise, but
Ari Thorgilsson is regarded as the father of historiography
in the vernacular. A short history, Islendingabok (or Li-
bellus Islandorum, c. 1125; The Book of the Icelanders),
and the more detailed Landndmabok (“Book of Settle-
ments”) are associated with his name. Extant works of the
period are few or anonymous. Annals of contemporary
events date from the 13th century and the oldest religious
manuscripts, consisting of homilies and saints’ lives, from
¢ 1150. Larger collections of religious literature appeared
in late 12th- and early 13th-century manuscripts. As else-
where, the most popular books were often lives of the
Apostles and saints.

The sagas. The word saga is used in Icelandic for any
kind of story or history, whether written or oral. In English
it is used to refer to the biographies of a hero or group
of heroes written in Iceland between the 12th and 15th
centuries. These heroes were most often kings of Norway,
early founders of Iceland, or legendary Germanic figures
of the 4th to the 8th century. The oldest saga is the frag-
mentary Oldest Olafs saga helga (“First Saga of St. Olaf ™),
written about 1180. In form it is a hagiographic narrative,
laying emphasis on miracles worked through the agency
of the saint. It was probably written in the monastery of
Thingeyrar, which played an important part in cultural
life in the late 12th and early 13th centuries.

Several - sagas about King Olaf Tryggvason, at whose
instigation the Icelanders adopted Christianity, were also
written at Thingeyrar, where the work of the monks was
fanciful rather than realistic. A more critical style of his-
tory was established in the south by Saemundr and Ari,
and several notable works were written at Skalholt or
nearby in the 13th century, such as the Hungrvaka (“The
Appetizer”), a short history of the bishops of Skalholt
from Isleifr to Kloengr. In the late 12th century several
short histories of Norwegian kings were brought from
Norway to Iceland, where they influenced Icelandic his-
torians. The Agrip, a summary of the histories, or sagas,
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of Norwegian kings, written in the vernacular in Norway,
was particularly influential. The Fagrskinna (“Fine Skin™)
covered the same period in more detail, while the Morkin-
skinna (“Rotten Skin™), probably written earlier, covered
the period from Magnis the Good (1035-47) to the late
12th century.

Snorri Sturluson wrote many kinds of works and played
an important role in political wrangles in his time. Among

works ascribed to him was the Snorra Edda (c. 1225), a

handbook of prosody and poetic diction commonly re-
ferred to as the Prose Edda, or Younger Edda. He twice
visited Norway, and a large part of his work consisted of
lives of its early kings: he combined his Olafs saga with
lives of other Norwegian kings to form the Heimskringla
(c. 1220; “Orb of the World”). The value: of these as his-
torical sources has long been debated. Snorri was certainly
well read in vernacular history and attempted to write
faithful accounts of what he had read in earlier records.
He did not aim to write scientific history; his work was
creative and therefore portrayed his heroes imaginatively.
The stirring Egils saga (on the skald Egill Skallagrimsson)
is attributed to Snorri.

The Icelanders’, or family, sagas. - These sagas were
about heroes who had supposedly lived in the 10th and
11th centuries. Their origins are unclear, and it is debat-
able whether they were faithful records of history. One
theory is that they were composed in the 11th century and
transmitted orally until written down in the 13th century;
though researchers now reject this view, it is true that the
sagas owed much to oral tales and the tradition of oral
verse. Their historicity is difficult to verify, since their
content and form were shaped both by the sources used
and by the author’s intentions.

It is also difficult to determine the date of many of the
sagas. The obviously early works were somewhat crudely
structured and expressed Norse ideals of loyalty and hero-
ism. The Gisla saga, written before the middle of the
13th century, showed a development of artistic skill and
contained rich descriptions of nature and verses of consid-
erable beauty and tragic feeling. The Laxdaela saga (“Saga
of the Men of Laxardal”), written a few years later, was
a delicately worked tragedy in which the author showed
an unusual appreciation of visual beauty. One work that
was clearly the author’s creation: was the Hrafnkels saga
Freysgoda (“Saga of Hrafnkell, Freyr’s Priest”): despite
realistic detail, the saga contained little historical fact. As
the century progressed, a taste for fantastic and roman-
tic elements grew. The Grettis saga (“Saga of Grettir the
Strong”) included several motifs from folklore and por-
trayed a hero fighting against trolls and ghosts.

The greatest of Icelanders’ sagas, the Njdls saga, had in
fact two heroes, Njall and Gunnar. Gunnar is young and
inexperienced and Njall is a wise and prudent man en-
dowed with prophetic gifts; he embodies traditional Norse
ideals of loyalty and bravery, yet faces his death by burn-
ing with the resignation of a Christian martyr.

The heroic sagas. The fantastic element was further
developed in the fornaldar sogur, literally “the sagas of
antiquity,” whose heroes were supposed to have lived in
Scandinavia and Germany before Iceland was settled. The
best known, the Volsunga saga (c. 1270), retold in prose
stories from heroic lays of Sigurd, the Burgundians, and
Jormunrekr, and the Hrolfs saga kraka (c. 1280-1350)
incorporated ancient traditions about Danish and Swedish
heroes who also appeared in the Old English poems “Wid-
sith” and Beowulf.

Many of the works on contemporary history were com-
bined about 1300 in the Sturlunga saga, including the
Islendinga saga by Sturla Thordarson.

Translations from Latin. - A quantity of secular litera-

ture was translated from Latin between the 12th and 14th"

centuries. The “Prophecies of Merlin,” already translated
in verse by a Thingeyrar monk, were combined with a
complete translation of Geoffrey of Monmouth’s history
and titled Breta sogur (“Stories of the Britons™). In one
14th-century manuscript this was preceded by the Tro-
jumanna saga (“Story of the Trojans”), translated from
Dares Phrygius. A Norwegian translation of the Bible was
begun in the reign of Haakon V Magnusson (1299-1319).

Romances. Romances were also translated or adapted
from continental romances. Interest in romance began in
Norway and soon took root in Iceland. The earliest ro-
mance was probably the Tristrams saga (1226), derived
from the Anglo-Norman poet Thomas. This was followed
by the Karlamagnis saga (“Saga of Charlemagne”), a col-
lection of prose renderings of French chansons de geste,
including a Norse version of the Chanson de Roland. Ro-
mances in Icelandic were numerous, and their effect on
the style of later writers is evident in such sagas as the
Laxdaela saga and Grettis saga.

Post-classical literature in Iceland. In the period fol-
lowing the classical age, little was written that attracted
attention outside Iceland. Realism and detached objectiv-
ity declined, and sentimentality and fantasy gained the
upper hand. The decline in literary standards is sometimes
attributed to Iceland’s loss of independence in 1262 and
the changes that followed. Interest in earlier manuscripts
continued, and many 14th- and 15th-century manuscript
collections of 13th-century material were made. The most
beautiful of all Icelandic manuscripts, the Flateyjarbok (c.
1390), included versions of sagas of Olaf Tryggvason and
St. Olaf, together with texts from other sagas or about
heroes associated with Iceland.

Prose. Prose literature of the 14th century included sev-
eral sagas. Among them were the Finnboga saga ramma
(“Saga of Finnbogi the Strong”), about a 10th-century
hero, and another telling the love story of its hero Viglundr.
Sagas about bishops, already a theme in the 13th century,
became more numerous, as did lives of foreign saints. A
large collection of exempla (moral tales) was also made,
each short tale illustrating some ‘moral precept.

Poetry. Much poetry was written up to the time of
the Reformation, and many new forms were devised. The
best poems were religious pieces, in honour of the Virgin,
the Apostles, or other saints. The well-known Lilja (c.
1350; “The Lily”) by Eysteinn Asgrimsson, a monk from
Thykkvabaer, gave an account of the fall of Satan, the
creation, the first sin, and the birth, life, and Passion of
Christ. The term rimur—rhymes—is used of the narrative
poetry developed after 1500 that consisted of mainly four-
line strophes: the lines had end rhyme. The metrical forms,
although apparently derived from Latin hymns, inherited
the alliterative system of earlier poetry. Ballads written in
Icelandic never attained the popularity of Danish ballads
in Denmark nor: achieved the high standard of the Nor-
wegian Draumkvaede (“Dream Ballad”). Most of those
preserved dated from the 14th to the 16th century and
were free translations of Danish and Norwegian originals.

SWEDISH LITERATURE

Swedish literature proper began in the late Middle Ages
when, after a long period of linguistic change, Old Swedish
emerged as a separate language. The foundations of a
native literature were established in the 13th century. The
oldest extant manuscript in Old Swedish was the Vist-
gotalagan (“Law of West Gotland™), part of a legal code
compiled in the 1220s. These legal documents often em-
ployed concrete images, alliteration, and a solemn prose
rhythm suited to their proclamatory nature.

The poetry of chivalry was first represented in Eufemi-
avisorna (“The Songs of Euphemia”), written in doggerel
between. 1303 and 1312, which included a translation of
Chrétien de Troyes’ romance Yvain. Anonymous ballads
probably dating from the 14th and 15th centuries also
reflected a new interest in romance. These ballads, though
mostly derived from foreign sources and combining the
imported ideals of courtly love with native, pagan themes
and historical events, formed the most accessible genre of
what can be called Swedish medieval literature.

DANISH LITERATURE

Denmark’s first literature appeared in the runic inscrip-
tions scratched on stone or carved in metal, mainly epi-
taphs of warriors, kings, and priests that occasionally had
short, unrhymed alliterative verses in the Viking spirit.
Runic inscriptions were used in Denmark from about
250, but-most of those preserved date from 800 to 1100.
With the introduction' of Christianity, Latin became the

Decline
in literary
standards

Asgrims-
son’s Lilja

Early
Swedish
ballads



The
Swedish
translation
of the
Bible

The impact
of the Ref-
ormation

predominant literary language, and Denmark’s first impor-
tant contribution to world literature, Saxo Grammaticus’
Gesta Danorum (written between 1185 and 1222; “The
Deeds of the Danes™), which contained, for example, the
Hamlet story, was written in Latin. The medieval ballads
of Denmark are among the most important in Europe;
539 are known in more than 3,000 versions, but nearly all
were written down after the end of the Middle Ages, the
first printed edition appearing in 1591.

The 16th century

THE IMPACT OF THE REFORMATION
ON SWEDISH LETTERS

Two dates mark the beginning of modern Swedlsh history:
1523—the breach with Denmark and Gustav I Vasa’s
accession; and 1527—the breach with Rome and the es-
tablishment of a national Lutheran Church. The political
revolution that eventually brought Sweden to the position
of a European power had no considerable effect on lit-
erature until a century later, but the Reformation wholly
dominated Swedish letters in the 1500s.

The most important literary event of this period was
the translation of the Bible in 1541, which inaugurated
modern Swedish and provided an inexhaustible source for
poets of subsequent times. Closely involved in the Bible
translation were the apostles of the Swedish Reformation,
Olaus Petri and his brother Laurentius. Olaus Petri’s vig-
orous approach was revealed in his published sermons
and in a Swedish chronicle, the first historical Swedish
work based on critical research. Olaus Petri may also have
written the biblical Tobie comedia (published 1550), the
first complete extant Swedish play.

As a consequence ‘of the Reformation, two of Sweden s
most distinguished scholars of the period, Johannes Mag-
nus-and his brother Olaus, were driven into exile. In his
history of all the kings of the Goths and Swedes, Johannes
provided Sweden with a number of valiant kings unknown
to critical historians. Olaus wrote the first geographical
and ethnographical account of Scandinavia, Historia de
gentibus septentrionalibus (1555; “History. of the North-
ern Peoples”).

DEVELOPMENTS IN DANISH LITERATURE
In 1536 the Lutheran Reformation was carried through in
Denmark, and the beginning of the 16th century was char-
acterized by many pamphlets for or against the Roman
Catholic Church. European humanism and the Renais-
sance made their influence felt also in Denmark, where
Christiern Pedersen was the most prominent humanist
who supported the Reformation. He edited Gesta Dano-
rum by the 13th-century historian Saxo Grammaticus,
translated the New Testament, adapted Martin Luther’s
pamphlets into Danish, and participated in a translation
of the Bible (1550). Poul Helgesen was the most gifted
opponent of the Lutheran Reformation and Hans Tausen
its most talented spokesman. The Visitation Book by the
Lutheran bishop Peder Palladius is an important literary
document. The two most important historians were An-
ders Serensen Vedel and Arild Huitfeldt.

Sixteenth-century Danish poetry was religious or polem-
ical, with fine love poetry and hymns. The earliest plays
date from the beginning of the century. The most impor-
tant playwright of the period was Hieronymus Justesen
Ranch, whose farce Karrig Nidding (“The Miserly Ras-
cal”) was his best play.

ICELANDIC LEARNING AND LITERATURE

The chief political figure and poet of the Reformation
was Jon Arason, last Catholic bishop of Holar, beheaded
in 1550. By his life Jon showed that he was a Viking
as well as a martyr, although most of his surviving po-
etry is religious.

The effect of the Reformation on Icelandic learning and
literature was that Catholic poetry was discarded and at-
tempts were made by the first Lutheran bishops to replace
it with hymns poorly translated from Danish and German.

Lutheran teachers instructed the people in Protestant
dogma, and several translations of sermons and books
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of instruction by German Lutherans were printed in Ice-
landic from as early as 1540. Gudbrandur Thorldksson
was the most energetic of the Lutheran teachers. In trans-
lating the Bible he used earlier Icelandic versions of some
books of the Old:Testament and Oddur Gottskalksson’s
Icelandic translation of the New Testament. In his psalm-
book he showed appreciation of Icelandic poetic tradition
and adhered to Icelandic alliteration and form.

The 17th century

SWEDISH POETRY AND PROSE

~In the first half of the 17th century, Swedish literature

remained limited in scope and quantity. A unique con-
tribution, however, was made by Lars Wivallius,. whose
lyrics revealed a feeling for nature new to Swedish poetry.
With its intervention in the Thirty Years’ War, Sweden
established ‘itself as-a European power, and this led to a
development of national pride and culture, as revealed in
literature of this epoch. The outstanding work was the alle-
gorical epic Hercules (1658) by Georg Stiernhielm, which
reflected many of the social and political problems of the
time. Stiernhielm’s followers included the two brothers
Columbus, one of whom, Samuel, wrote Odae sueticae
(1674; “Swedish Odes”) and the prose Madl-roo eller roo-
mal, a charming collection of anecdotes that illumine
Stiernhielm’s character. A rival to Stiernhielm was the
unidentified “Skogekiar Bargbo,” whose Wenerid (1680)
was the first sonnet cycle in Swedish.

Stiernhielm aimed at an integration of Sweden’s cultural
heritage with the accepted ideals of continental classicism.
His Hercules -is full of old Swedish words that he was
eager to revive. Columbus also demanded a more vigor-
ous, flexible language as did “Skogekar Bargbo” in Thet
swenska sprakets klagemdl (1658; “The Lament of the
Swedish Language”). National pride and religious feel-
ing are combined in the works of thé bishops. Haquin
Spegel and Jesper Swedberg, father of the Swedish mystic
Emanuel Swedenborg. Spegel contributed to Swedberg’s
new hymnbook of 1695, which became the poetry book
of the Swedish people and was of lasting influence. Even
Lucidor was represented in it, giving intense expression
to the contrasting moods of ‘the period: in his love songs
and, above all, in his drinking songs, he was as pagan and
reckless as he was devout in his hymns and funeral poems.

At Uppsala, meanwhile, the scholar Petrus Lagerlof at-
tempted to impose purer classical standards on native
literature, and Olof Verelius edited and translated Ice-
landic sagas. It was Olof Rudbeck, however, who became
interested in Verelius’ work and developed a theory that
Sweden was the lost Atlantis and had been the cradle
of Western civilization. He proposed this idea in Atland
eller Manheim (1679-1702), which, translated into Latin
as Atlantica, attained European fame.

Baroque and classicist tendencies ran parallel in late
17th-century Swedish literature. Gunno Eurelius (Gunno
Dabhlstierna) wrote an elaborate epic, Kungaskald (“Hymn
to the King”), for King Charles XI’s funeral in 1697. Sim-
pler in style was Johan Runius, who expressed a Christian
stoicism of the kind found among Swedes during the di-
sastrous early decades of the 18th century. Jacob Frese was
a gentler and more intimate poet; his lyrics and hymns
contained some of the emotional pietism that became a
feature of 18th-century thought.

THE LITERARY RENAISSANCE IN DENMARK

The literary Renaissance reached Denmark in the 1600s,
giving rise to a strict adherence to classical patterns and
blind ‘belief in authority in political, religious, and liter-
ary matters. In religious literature Latin dogmatics and
pamphlets reflecting the superstitions of the century were
dominant. It was, however, a great era of scholarship. Ole
Worm is famous for his book on the runic inscriptions,
Monumenta Danica (1643). Thormod Torfaeus and Arni
Magnisson introduced the study of Old Norse literature;
Peder Hansen Resen edited and translated some of the
poetry of the Old Norse Edda; and Erik Pontoppidan and
Peder Syv introduced the linguistic study of Danish.
Danish poetry in the 17th century tended to follow the
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classics slavishly, and the favourite forms were the hexam-
eter, the Alexandrine, and the sonnet. Simplicity is deliber-
ately avoided; the style is precious; allegories, euphemisms,
and metaphors abound. Anders Arrebo translated the
Psalms and wrote Hexaémeron (1661), a Danish version
of the 16th-century French poet Guillaume du Bartas’
La Semaine. The century was rich in occasional poetry;
didactic and pastoral poems were also common. Anders
Bording, an interesting exponent of Danish Baroque po-
etry, was also the founder of the first Danish newspaper,
Den danske Mercurius (from 1666), in which the news
appeared in rhymed Alexandrines. The only truly great
poet was Thomas Kingo, a supreme master in almost ev-
ery kind of poetry. His hymns reflect a violent, passionate
character, worldly and yet deeply religious.

Of special interest among Danish works of the 17th cen-
tury were the memoirs of Leonora Christina, daughter of
Christian IV, a fascinating document about her 20 years’
imprisonment in the Blue Tower of Copenhagen.

RENEWED LITERARY ACTIVITY IN NORWAY

Political union between Denmark and Norway started
in 1380, and the Danish language eventually became
the official and the literary medium. Copenhagen, with
its university, established itself as the cultural capital of
the two countries. Not until after the Reformation were
there signs of renewed literary activity in Norway itself;
e.g., in the nostalgic apologia for Norway, Om Norgis
rige (“Concerning the Kingdom of Norway”), written in
1567 by Absalon Pederssgn Beyer. The most original and
most conspicuously Norwegian writer of this age was
Petter Dass, whose Nordlands trompet (The Trumpet of
Nordland) gives a lively picture in verse of the life of a
clergyman; although probably completed before the turn
of the century, this work was not printed until 1739.

ICELANDIC LETTERS

In Iceland the foremost poet of the 17th century was Hall-
grimur Pétursson, a Lutheran pastor who struggled against
poverty and ill health. His Passiusdlmar (1666; “Hymns
on the Passion”) is among the most popular books-in
Iceland. Another interesting poet was Stefan Olafsson, re-
membered for both religious and secular works, the latter
notable for exuberantly humorous portrayals of contempo-
raries and satirical observations of manners and customs.

As in other countries, interest in antiquity was stirred
during the 17th century, and modern learning may be
said to date from that period. Arngrimur Jonsson called
the attention of Danish and Swedish scholars to Icelandic
traditions and literature in a series of works in Latin,
some containing abstracts of sagas now lost. Later in the
century Arni Magnisson systematically collected the early
Icelandic manuscripts.

The 18th century

SWEDISH CLASSICISM AND ENLIGHTENMENT

After the death of Charles XII (1718) and the collapse
of his empire, a utilitarian attitude to life and letters
gradually developed in Sweden. Olof von Dalin was the
outstanding popularizer of the new ideas of the French
and English' Enlightenment. Educated at Lund, he later
went to Stockholm and began:to publish, anonymously,
Then swdnska Argus (1732-34; “The Swedish Argus”),
a weekly periodical modelled on that of the Englishman
Joseph Addison. One of the first serious journalistic ven-
tures in Sweden, it marked the beginning of a new era,
in which orthodoxy gave way to Skepticism and Enlight-
enment, Baroque to Classicism, and German influence to
English and French; at this time the middle class began

gradually to take over the function of chief upholder of -

literature. In Argus Dalin ridiculed the foibles of the cap-
ital and in Sagan om. hdsten (1740; “The Story of the
Horse”) he showed himself a master of allegorical satire.
He also produced some pseudo-Classicist plays that, like
many dramatic ventures of the. early and mid-18th cen-
tury, are academic and lifeless. The one notable exception
is Den Svenska sprdtthoken (1740; “The Swedish Fop”),
comedy by Count Carl Gyllenborg.

With the second phase of the Enlightenment, marked by
the influence of Rousseau, are associated Hedvig Charlotta
Nordenflycht, the epicurean Gustav Philip Creutz, and his
stoic friend Gustaf Fredrik Gyllenborg. In Den Sérgande
turturdufwan (1743; “The Sorrowing Turtledove”), Fru
Nordenflycht laments the death of her husband in highly
personal lyrics. Creutz was a more sophisticated person-
ality. He wrote little, but his few writings, of which the
pastoral Atis och Camilla (1762) is the most important,
reveal a mastery of form and versification.

Prose—particularly the novel—developed more slowly.
The first genuine novel, Adalrik och Gidthildas dfventyr
(1742-44; “The Adventures of Adalrik and Gio6thilden”),
by Jacob Mork and Anders Torngren, shows the influence
of the Icelandic sagas. Only two 18th-century Swedish writ-
ers were of European reputation, and both were scientists:
Carl von Linné (Linnaeus) and Emanuel Swedenborg.

The Gustavian period takes its name from King Gustav
III (1746-92), a brilliant man and a patron of art and
letters. He was especially interested in drama and opera
and, thanks to his patronage, a proper theatrical tradition
developed. Gustav himself sketched out some works, ‘the
best of which was a historic opera, Gustaf Vasa, which was
finished in collaboration between Johan Henrik Kellgren
and the composer J.G. Naumann. Kellgren, an academic
poet and arbiter of taste, ruled that Swedish literature
should be modelled on Classicist French patterns, but,
beginning as a Rationalist and satirist after the fashion of
Voltaire, he reluctantly accepted pre-Romantic ideas later.

In Stockholmsposten, the main organ of literary opinion .

in the capital, Kellgren used his polemical wit against
Thomas Thorild, a truculent champion of individual ge-
nius. After Kellgren’s death the controversy was carried on
by Carl Gustaf af Leopold, who imposed pseudo-Classical
standards on the academy and applied them in his own
rhetorical odes and tragedies. Johan Gabriel Oxenstierna
did his most original work while a diplomat in Vienna;
his Skordarne (1796; “Harvests”) reveals pre-Romantic
feeling for the beauty of nature. Bengt Lidner was the
chief exponent of pre-Romanticism in poetry. His most
successful work ‘was the ode Grefvinnan Spastaras dod
(1783; “The Death of Countess Spastara”).

Carl Michael Bellman stands apart from the conflicting
ideals of the time. A poet and musician, he combined
stylized realism with humour and the most uniquely del-
icate sense of language and rhythm. He was the greatest
Swedish lyricist of the 18th century.

The dissertation Om upplysning (1793; “On Enlighten-
ment”) by Nils von Rosenstein, the first secretary of the
Swedish Academy, expressed the ideals of the Gustavian
epoch. Memoirs by G.J. Adlerbeth, G.J. Ehrensvird, and
others evoke the witty but artificial atmosphere of Gustav
III’s court. Gustav IV, who followed, did not encourage
literature; nevertheless; Anna Maria Lenngren wrote some
of her best verse satires between 1795 and 1800, many
aimed. at aristocratic foibles. The sentimental idylls of
Frans Mikael Franzén are full of pre-Romantic idealism
from German and English sources:

LITERARY ACTIVITY IN DENMARK,
NORWAY, AND ICELAND

Denmark. The 18th century was a fertile period in
Danish literature. The great name in the first half of
the century was that of Ludvig Holberg, a Norwegian by
birth. His most important contributions, written for the
Danish theatre, which opened in 1722, were 32 comedies
of character and manner, including some moral allegories
in his old age. His aim was to create a modern Danish
literature on European lines and to make people laugh
at their own follies. Influenced by English and French
thinking, he was a Rationalist and a moderate. He also
wrote satire, a mock-heroic poem, and Nicolai Klimii iter
Subterraneum (Latin, 1741; Journey of Niels Klim to the
World Underground). His Moralske tanker (1744; “Moral
Thoughts™) and his Epistler (1748-54; “Letters”) are the
finest examples of a Danish political essay form.

Among Holberg’s contemporaries the finest lyrical poets
are H.A. Brorson, a mystic whose pietist hymns often
have a background of personal sorrow or agony; and
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Ambrosius Stub, whose poems are mainly religious and
moralizing verses, witty epigrams, or drinking songs. A
satirist, Christian Falster, was a conservative counterpart
to Holberg; Friedrich Eilschov and Jens Schelderup Snee-
dorff, the latter of whom edited Den patriotiske Tilskuer
(“The Patriotic Spectator™), a Danish Spectator, were both
Rationalist disciples of Holberg.

A significant revival of Danish' literature took place to-
ward the end of the century. In 1772 the Norwegian Johan
Herman Wessel, one of the greatest humorists to use the
Danish language, wrote Kaerlighed uden stromper (“Love

Without Stockings™), a parody of the Danish imitations of -

Italian operas and French tragedies that had superseded
Holberg’s comedies.

At the same time a revival of emotional poetry was tak-
ing place, influenced by German and English literature.
Johannes Ewald, perhaps Denmark’s greatest lyrical poet,
was the first to discover the poetic wealth of Scandinavian
antiquity in the Gesta Danorum of Saxo Grammaticus
and in the myths, sagas, and ballads. He wrote verse dra-
mas and deeply personal and descriptive poems. Fiskerne
(1779; “The Fishermen”) was the first serious Danish
drama in which ordinary people were treated heroically.
His memoirs, Levnet og meninger (posthumously pub-
lished in 1804; “Life and Opinions™), were influenced by
Laurence Sterne and Jean-Jacques Rousseau. Jens Bagge-
sen at first imitated the satires of Holberg and Wessel but
gradually developed as a poet of distinction. In Labyrinten
(1792-93; “The Labyrinth™), he described his travels in
Europe in the manner of Sterne.

Norway. Several of Denmark’s leading writers of the
18th century were of Norwegian birth, preeminently Lud-
vig Holberg and the members of Det Norske Selskab (the
Norwegian -Society). Established in Copenhagen in 1772
by a group of resident Norwegians, it looked to French
rather than to German and English literature for models.
Within Norway itself there was little overt literary activity,
though the establishment in 1760 of a Royal Norwegian
Society of Learning in Trondheim was evidence that Nor-
way was beginning to assert its cultural aspirations.

Iceland. Huiss-Postilla (1718-20; “Sermons for the
Home”), by Jon Vidalin, bishop of Skilholt, is the best
example of early 18th-century prose. Among important
later writers, Eggert Olafsson carried out a comprehensive
geographical field survey (published in Danish, 1772; par-
tial Eng. trans.) of Iceland’s country and its people. In
his poetry he expressed 18th-century Rationalism com-
bined with Romantic patriotism. Jon Thorlaksson, poet
and scholar, translated John Milton’s Paradise Lost and
Alexander Pope’s Essay on Man.

Finnur Jonsson, bishop of Skilholt, wrote Historia Ec-
clesiastica Islandiae (1772-78), which covers. the history
of Christianity in Iceland. J6n Espélin published Islands
drbaekur (1822-55; “Annals of Iceland”), a history of Ice-
land from 1262.

The 19th century

SWEDISH LITERATURE _

Romanticism. Political changes in Sweden up to 1804
meant that ardent nationalism emerged as a characteris-
tic of Swedish Romanticism. The idealism at the core of
this movement was laid by the Kantian teaching of Ben-
jamin Hoijer and the impact of Friedrich Schiller, Johann
Wolfgang von Goethe, and the German Romantics on
Swedish literature. Student societies and their periodicals,
such as Polyfem (1809-12) and Phosphorus (1810-13), led
the attack on the traditional school. Most gifted of the
Forforister, or Phosphorists, Per Daniel Atterbom, wrote a
verse “Prolog” (1810) to Phosphorus revealing both talent
and commitment to Romanticism.

Meanwhile, another society, Gotiska Forbundet (Gothic
Society), advocated, from its start in 1811, that study of
the “Gothic” past could morally improve society. One of
its members, Esaias Tegnér, wrote a most popular poem,
Frithiofs saga (1825), based on an Old Norse theme. Teg-
nér valued old Northern mythology for the patterns he
discerned in it—patterns also found in Greek mythology
and Romantic metaphysics, in which religion, philosophy,
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and poetry appeared to be one and the same. Nevertheless,
Tegnér’s ideals of clarity of thought and formal perfection
led him sometimes to side with traditionalists in their
struggle against obscurities and formal innovations.

Several leading Romantics were learned men whose po-
etry strove to embody a philosophical system or an inter-
pretation of history. The most ambitious attempt of this
kind was P.D.A. Atterbom’s Lycksalighetens ¢ (1824-27;
“The Isle of Bliss”), an allegory dealing with adventures
of a legendary king, Astolf, and a history of poetry as
an illustration of man’s alienation from the divine. The
greatest poet was perhaps Erik Johan Stagnelius, who held
aloof from schools and coteries. The recurrent theme in
his Liljor i Saron (1821; “Lilies of Sharon”) was the
lament of the human soul, imprisoned in a world of dark-
ness and sin.

In prose the most complex personality. among the later
Romantics was a novelist, Carl Jonas Love Almqvist, who
combined an extravagant imagination with realism. A
master. of prose style, he was at his best in.the long short
story, in which he foreshadowed Strindberg’s method of
raising problems for debate. The novel was established
by Fredrika Bremer, author of Grannarna (1837; “The
Neighbours”), whose “sketches from ordinary life”  ap-
peared from 1828. Sophie von Knorring wrote .chiefly
about aristocratic families, and Emilie Flygare-Carlén pro-
duced stories dealing with west-coast life, including Rosen
pa Tistelon (1842; The Rose of Tistelon). :

Emergence of Realism and Poetic : Realism. Realism
made only slow headway in spite of the example of the
Finno-Swedish poet Johan Ludvig Runeberg (see below).
Literature of the 1840s and 1850s was mainly an after-
math of Romanticism. A movement known as Scandinav-
ism produced a good deal of verse: Carl Vilhelm August
Strandberg (pseudonym “Talis Qualis”), fieriest poet of
this type, later made excellent translations from Byron.
Popular reading was provided by August Blanche in Bilder
ur verkligheten (1863-65; “Pictures of Real Life”), short
stories depicting Stockholm life with humour and vivacity,
while Frans Hedberg wrote pompous historical plays.

Poetic Realism became an official program of the “pseud-
onym poets” of the 1860s, including Carl David of Wirsén,
Edvard Backstrom, Pontus Wikner, and Carl Snoilsky.
Only Snoilsky had the temperament and poetic gift needed
to carry out the program. Wirsén, on the other hand, as
secretary of the Swedish Academy, launched formidable
opposition against innovators; and Viktor Rydberg fell be-
tween Idealism and Naturalism. His important early work
consisted of an ideological novel, Den siste athenaren
(1859; The Last Athenian), and a treatise, Bibelns ldra om
Kristus (1862; “The Teaching of the Bible About Christ”),
which prepared the way for scientific Rationalism.

Sources of modern Swedish literature. Four influences
combined to free Swedish literature from petrifying con-
ventions: the English writings of Charles Darwin, Herbert
Spencer, and John Stuart Mill; the French Naturalism of
Emile Zola; the drama of the Norwegians Henrik Ibsen
and Bjernstjerne Bjernson; and the criticism of the Dane
Georg Brandes. The modern literature growing out of
this was first and best represented in the work of August
Strindberg, Sweden’s greatest writer. Modern drama has
dated from his play Mdster Olof (1872), and the modern
novel from Réda rummet (1879; The Red Room). Strind-
berg overshadowed all the writers of the 1880s, including
Gustaf af Geijerstam, author of Erik Grane (1885), Anne
Charlotte Edgren-Leffler, and the gifted Victoria Bene-
dictsson; the latter two wrote about the adverse position
of women in society. Benedictsson’s stories, such as Frdn
Skdne (1884; “From Skane”), revealed the regional char-
acter of the new prose literature. Regional poetry was
written by Albert Baith and Ola Hansson, both of Skane.

In 1888 Verner von Heidenstam began the reaction
against Utilitarianism and Naturalism with a volume of
verse, Vallfart och vandringsdir (“Pilgrimage and Wander
Years”). His later poetry and historical tales won him
the Nobel Prize for Literature in 1916. Oscar Levertin,
stimulated by Heidenstam’s example, wrote poetry full of
colour and lore of the past and as a critic was influential
in molding contemporary taste. Gustaf Froding was also

Scandi-
navism

August
Strindberg



16 Scandinavian Literature

Selma
Lagerlof

The
ideological
conflict
between
Wergeland
and
Welhaven

The
problem
dramas of
Ibsen and
Bjernson

influenced by Heidenstam, and his verse constantly. min-
gles.the melancholy and gay. Regionalism entered Neo-
romantic poetry with Froding, who was from Vérmland,
and with the work of Erik Axel Karlfeldt the province of
Dalarna came into its own. Karlfeldt’s mature poetry won
him the Nobel Prize in 1931.

Meanwhile, Selma Lagerlof, the first Swede to win a No-
bel Prize for Literature (1909), had developed the prose
tale; her long series of novels and short stories, beginning
with Gésta Berlings saga (1891), reached an international
public through translation. Per Hallstrom was a more
skillful writer of short stories than of novels. Romantic,
too, in his love for the skerries (rocky isles) was Albert
Engstrom, a great humorist.

Finno-Swedish literature. A significant literature in the
Swedish language developed in Finland during the 19th
century. Its emergence can be traced to the works of Johan
Ludvig Runeberg. His epic poems, Elgskyttarne (1832;
“The Moose Hunters”) and Hanna (1836), won him a
major place in Swedish letters. Notable, too, were the
writings of Zacharias Topelius, which contributed much to
the development of the Finnish historical novel. Topelius
is perhaps best remembered for Fdltskdrns berdttelser
(1853-67; The King’s Ring and the Surgeon’s Stories), a
romanticized account of 17th- and 18th-century Finno-
Swedish history.

NORWEGIAN LITERATURE

The Age of Wergeland. After 1814 a new, exciting, and
difficult age began for Norway: an opportunity seemed to
be offered to develop an independent Norwegian culture
and way of life, but there were deep differences of opinion
as to how this could best be achieved. A poet and critic,
Johan Sebastien Welhaven was chief representative of
those who insisted that the existing Danish element in the
culture should not be neglected. Henrik Wergeland was a
spokesman for those whose nationalistic pride led them,
on the other hand, to demand a complete break with Den-
mark. Welhaven stood for a coolly intellectual approach,
for restraint and' control, and for conscious artistry, as
his own sonnet cycle Norges daemring (1834; “The Dawn
of Norway”) exemplifies. Wergeland was more passion-
ate and revolutionary, and his enormous epic, Skabelsen,
mennesket og messias (1830; “Creation, Humanity and
Messiah”), typified the spirit he admired.

Wergeland dominated the age as poet, orator, and so-
cial reformer, and the clash between him and Welhaven
and between the two factions associated with them-—the
“patriots” and the “intelligentsia”—began an ideological
conflict that has continued to persist in modified forms.

National Romanticism. The literature of the mid-19th
century, known as Norway’s “national Romanticism,”
continued to reflect the country’s larger aspirations. The
compilation and publication, between 1841 and 1844, of
Norske folkeeventyr (“Norwegian Folk Tales”) by Peter
Christen Asbjernsen and Jergen Engebretsen Moe, and
the 1853 collection by Magnus Brostrup Landstad, Norske
Jolkeviser (“Norwegian Folk Ballads”), indicated a lively
interest in the past, as did Peter Andreas Munch’s eight-
volume history of the Norwegian people (1857-63). Ivar
Aasen was the creative spirit behind the Landsmal move-
ment to establish a literary language based on rural dialects
linked with Old Norse. Many publications of these years,
including earlier works of Ibsen and Bjernson, turned con-
sciously to Norway’s heroic past and its peasants. To these
years belonged also the lyric poetry of Aasmund Olafs-
son Vinje, founder of the periodical Daolen, who adopted
Nynorsk (New Norwegian) as his literary language.

In 1855 Camilla Collett, Wergeland’s sister, published
Amtmandens dottre (“The Governor’s Daughters”), which,
by considering the place of women in society, marked a
beginning of a trend that, encouraged by the immensely
influential Danish critic, Georg Brandes, culminated in the
1870s and the 1880s in the realistic “problem” literature
of Ibsen, Bjornson, and their contemporaries. Samfundets
stotter (1877; Pillars of Society) was the first of a succes-
sion of problem dramas by Ibsen to win him worldwide
fame. By then he had already written two verse dramas,
Brand (1866) and Peer Gynt (1867), and his long “double

drama” Kejser og Galilaeer (1873; The Emperor and the
Galilean, 1876). The first substantial drama of this type
by Bjernson was En fallit (1875; The Bankrupt). Although
never the world figure that Ibsen became, Bjernson was
a leading personality of his age in Norway, ‘as novelist,
dramatist, and lyric poet and in public affairs.

The novelists Jonas Lie and Alexander Kielland, to-
gether with Ibsen and Bjernson, were the major figures of
modern Norwegian literature and were responsible for a
remarkably large body of important work between 1870
and 1884, as the following titles illustrate: Ibsen’s works
Et dukkehjem (A Doll’s House), Gengangere (Ghosts), En
Jolkefiende (An Enemy of the People), and Vildanden (The
Wild Duck); Bjernson’s dramas Det ny system (The New
System), En handske (A Gauntlet), and Over aevne (Be-
yond Human Power I) and his novel Det flager i byen og
pa havnen (The Heritage of the Kurts), Lie’s novels Gaa
Paa! (“Go Ahead!”), Livsslaven (One of Life’s Slaves), and
Familjen paa Gilje (The Family at Gilje); and Kielland’s
Skipper Worse (1882), Gift (1883; “Poison”), and Fortuna
(1884; Professor Lovdahl). The foremost stylist of his age,
Kielland was an elegant, witty novelist with a strong social
conscience and an active reforming zeal stemming from
an admiration for John Stuart Mill.

The literature of the 1870s emphasized individual de-
velopment and expression in keeping with the optimistic
attitude of the times to social change and improvement.
In the following decade, growing skepticism and -disillu-
sionment made writers .more bitter in their attacks on
“established” social institutions. The publication of Fra
Kristiania-Bohémen (“From the Christiania Bohemia”) in
1885 by Hans Henrik Jaeger created, by its seeming advo-
cacy of sexual license, a public scandal. The most extreme
exponent of Naturalism was Amalie Skram, especially in a

four-volume novel, Hellemyrsfolket (1887-98; “The Peo--

ple of Hellemyr”). Arne Garborg, poet, novelist, dramatist,
and critic, was a much superior writer whose work re-
flected successive movements of Romanticism, Realism,
Naturalism, and Neoromanticism. His wider reputation
was first established with a novel, Bondestudentar (1883;
“Peasant Students”), but perhaps his greatest achievement
was the poem cycle Haugtussa (1895).

DANISH LITERATURE

The Romantic period. The Romantic movement came
to Denmark from Germany, inspired partly by the Ger-
man Jena Romantics and partly by the Neoclassicism of
Goethe and Schiller. Friedrich Schelling’s philosophy was
interpreted in Denmark by the Norwegian Henrik Stef-
fens, but the leading Danish Romantics gave it a form very
different from the original. The leader of the Romantic
movement in Denmark was Adam Oehlenschliager, whose
unparalleled versatility in poetry, drama, and prose showed
the influence of certain works of Goethe and Schiller and
of German Romanticism. His plays Sanct Hansafien-Spil
(1802; “Play for Midsummer Eve”) and Aladdin; Hakon
Jarl (1857), one of his many Northern tragedies; and a
cycle of dramatic poems, Helge (1814), were outstanding.
The popular and historical songs and hymns of the poet
N.F.S. Grundtvig, as well as his personal poetry, have
given him a lasting place in Danish literature. Sharing the
Romantic enthusiasm for antiquities of Scandinavia, he
translated the 13th-century historians Saxo Grammaticus
and Snorri Sturluson (see above) and translated Beowulf
even before it had appeared in English. Bernhard Severin
Ingemann wrote historical novels and a poetic cycle, Hol-
ger Danske (1837; “Holger the Dane”), around the themes
of chivalry and nationalism as well as his unsophisticated
Morgen og aftensange (1837-39; “Morning and Evening
Songs”). Johannes Carsten Hauch wrote tragic and philo-
sophic dramas, novels, and contemplative poetry.

Romantic Realism. New elements of reason and real-
ism appeared after the first quarter of the century in the
works of Poul Mgller, who wrote the first Danish novel
on contemporary life, En dansk students eventyr (1824;
“The Adventures of a Danish Student”), and dramatic
poems and fables, sometimes showing personal disillusion-
ment, and of Steen Steensen Blicher, who, in Traekfuglene
(1838; “The Birds of Passage™), interpreted human nature
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with sad resignation. Some of his best poems were in the
Jutland dialect. His many noveller, or short stories, begin-
ning in 1824 with the masterly “En landsbydegns dagbog”
(“The Journal of a Parish Clerk™), struck notes varying
from sorrow and resignation to humour and irony.
Minor writers of the same period were Thomasine
Gyllembourg-Ehrensvird, whose novel En.hverdagshisto-
rie (1828; “A Story of Everyday Life”) was much admired;
Andreas de Saint-Aubin, who wrote novels under the nom

de plume of “Carl Bernhard”; and Carl Bagger, whose.

novel  Min broders levned (1835; “My Brother’s Life”)
shocked the literary world by its bold realism.

Poetic Realism. About 1830, early Romanticism gave
way to a less naive poetic realism, more contemplative
and more concerned with form than with content. Johan
Ludvig Heiberg, who led this movement, attempted to
revivify Danish drama by importing French vaudeville,
and in his serious romantic plays Elverhaj (1828; “The
Elfinhill”) and Syvsoverdag (1840; “Day of the Seven
Sleepers”) he juxtaposed poetic and pedestrian reality. His
finest achievement was a verse comedy, En sjael efter
doden (1841; “A Soul After Death”). He was the leading
literary. critic of his time, profoundly influenced by the
philosophy of G.W.F. Hegel. Henrik Hertz also regarded
the perfection of poetic form as more important than
its content, as was clearly expressed in Gjenganger-breve
(1830; “Letters of a Ghost”). He also wrote comedies
and serious Romantic plays, including Kong Renés datter
(1845; King René’s Daughter).

An upsurge of interest in lyrical poetry occurred in the
1830s and 1840s, led by poets concerned with the aesthetic
treatment of love and nature. Christian Winther, best
known for a long verse novel, Hjortens flugt (1885; “The
Flight of the Stag”), sang the praises of his native island,
Zealand, and of woman. Ludvig Bedtcher wrote delicate
and sensitive poetry, some of which was inspired by the
Italian scene. Emil Aarestrup treated erotic themes. Frede-
rik Paludan-Miiller became an uncompromising moralist;
Adam Homo (1841-48), a poetic epic, was a bitter con-
temporary: satire. Hans Christian Andersen was most im-
portant for his fairy tales, the majority of whose plots were
his own invention, though he also wrote novels, plays,
travel books, and poems.

Kierkegaard Seren Kierkegaard holds a position entirely isolated in
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Danish literature. His highly personal religious philosophy
was expressed in such works as Enten Eller (1843; Either/
Or: A Fragment of Life) and Stadier paa livets vei (1845;
Stages on Life’s Way). He spent his last years in a violent
and passionate attack on “official Christianity.”

Meir Aron Goldschmidt edited a rebellious, anti-royalist
weekly, Corsaren (“The Corsair”), while many of his nov-
els and short stories were concerned with Jewish life in
the Danish community. The 1850s and 1860s produced
few new Danish writers of importance: the most original
was Hans Egede Schack, whose novel Phantasterne (1857;
“The Daydreamers”) revealed great psychological gifts.

FAEROESE LITERATURE

Modern Faeroese literature emerged during the second half
of the 19th century. Until this time, the literary tradition
of the Faeroese was almost exclusively oral. It consisted
principally of ballads, epic and fantastic in style and cen-
tred on legends such as that of Sigurd. A new, national
written literature in Faeroese became possible only after
the orthography was normalized by means of rules intro-
duced in 1846 by the linguist and folklorist Venceslaus
Ulricus Hammershaimb. Its development was promoted
by nationalist agitation, which hastened the restoration of
the old Faeroese parliament in 1852 and the end of the
Danish royal trade monopoly in 1856.

Much of the writings of these early formative years con-
sisted of patriotic poetry. The most memorable examples
of such emotional songs were produced by Fridrikur Pe-
tersen, Rasmus Effersge, and J6annes Patursson.

ICELANDIC LITERATURE
The literary and linguistic renaissance in Iceland at the
start of the 19th century was fostered by three men in
particular: a philologist, Hallgrimur Scheving; a poet and
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lexicographer, Sveinbjorn Egilsson; and a philosopher and
mathematician, Bjérn Gunnlaugsson. The principal move-
ment in this renaissance was Romanticism. Inspired by the
German philosopher Henrik Steffens, Bjarni Thorarensen
produced  nationalistic poetry that became a model for
19th-century lyrical poetry. Jonas Hallgrimsson, however,
surpassed Thorarensen as a metrist. He was one of four
involved in the periodical Fjolnir (“The Many-Sided”),
which aimed to revolutionize literary theory and practice.
The Fjolnismenn were anti-traditional and rejected the
use of rhymes. :

The group was replaced in the 1840s by another group of
poets, of whom the most outstanding were Benedikt Gron-
dal, Steingrimur Thorsteinsson, and Matthias Jochums-
son. Grondal wrote - powerful lyric poetry, two prose
fantasies, and an autobiography, Daegradvol (1923; “Day-
Spending”). Thorsteinsson wrote nature poetry and satiri-
cal epigrams but is best remembered as translator of King
Lear (1878) and A Thousand and One  Nights (1857~
64). Jochumsson’s Hallgrimur Pétursson (1874) and hymn
Fadir andanna (c. 1884; “Father of Spirits™) established
him as the greatest lyric poet of the three. He, too, trans-
lated Shakespeare in addition to Ibsen’s Brand. A poet,
Grimur Thomsen, was contemporary with but distinct
from this group; his poetry was less lyrical, more austere
and rugged, as Hemings flokkur Asldkssonar (1885; “The
Story of Heming Aslakssonar”) exemplifies.

The latter part of the century produced three talented
poets: Thorsteinn Erlingsson, author of Aldaslagur (1911;
“Sound of the Ages”); Einar Benediktsson, a Neoroman-
tic; and Stephan G. Stephansson, an embittered expatriate
whose irony passed in Iceland for Realism.

The 19th century also saw a renaissance in imaginative
prose. Jon Thoroddsen wrote two novels ‘that have ac-
quired a position not incommensurate with that of the
medieval sagas: Piltur og stilka (1850; Lad and Lass)
and the incomplete Madur og kona (1876; “Man and
Woman”), distinguished in prose style, narrative skill, wit,
and perceptive observation of peasant and small-town life.

The 20th century

NORWEGIAN

In the 1890s established Norwegian writers came under
fire from the new generation. The manifesto of new ideas
was an essay published in 1890 in the periodical Samtiden
(“The Present Age”) by Knut Hamsun, “Fra det ubevidste
Sjaeleliv” (“From the Unconscious Life of the Mind”),
which demanded attention to what was individual and
idiosyncratic rather than typical. Hamsun was impatient
with contemporary emphasis on social problems, and his
early novels—Sult (1890; Hunger), Mysterier (1892; Mys-
teries), and Pan (1894)—exemplified these ideas; his later
novels, such as Markens grode (1917; Growth of the Soil),
were less extreme but still showed a strong, sometimes
savage irony. Hamsun won the Nobel Prize for Litera-
ture in 1920.

Lyric poetry at this time flourished with Sigbjern Obst-
felder, who had a close affinity with the Symbolist move-
ment, and Nils Collett Vogt, who produced some of the
best lyrics of the 1890s. In drama Gunnar Heiberg, who
combined a sharply satirical wit with a lyric deftness,

expressed the new spirit in Kong Midas (1890), Gerts:

have (1894; “Gert’s Garden”), Balkonen (1894; “The Bal-
cony”), and Kjaerlighetens tragedie (1904; “The Tragedy
of Love”). Sharing Hamsun’s preoccupation with the ir-
rational side of human conduct was Hans E. Kinck, a

writer of considerable power and penetration. In his verse .

drama Driftekaren (1908; “The Drover”) and long novel
Sneskavlen brast (1918-19; “The Avalanche Broke”),
Kinck showed himself to be a more reflective and analyt-
ical writer than Hamsun.

The real achievements of Norwegian literature in the
first half of the 20th century were in the novel and
lyric poetry. Drama was not conspicuous, except for the
plays of Gunnar Heiberg and Nordahl Grieg. In the early
decades of the century, regionalism was a strong element,
particularly in the novel; and authors adopted language
coloured by dialect, thus becoming identified with their
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region. Kristofer Uppdal, of the mid-north region of Tren-
delag, wrote a remarkable work—a 10-volume novel cy-
cle, Dansen gjenom skuggeheimen (1911-24; “The Dance
Through the Shadow World”). The novel also treated of
conflicts arising from the spread of industrialism, which
Norway underwent later than did other European coun-
tries. The most proletarian writer was Oskar Braaten, but
superior as an artist was Johan Falkberget, who wrote
with understanding and historical insight about the miners
in Reros in Christianus Sextus (1927-35) and in Nattens
brod (1940; “Bread of Night”). Sigrid Undset, who won
the Nobel Prize for Literature in 1928, set her novels in
many different ages, and their concern was to examine
women’s loyalties within the framework of their role in so-
ciety. A long historical novel, Kristin Lavransdatter (1920~
22), was a masterpiece of Norwegian literature. Her later
novels, Gymnadenia (1929; The Wild Orchid) and Den
braendende busk (1930; The Burning Bush), were greatly
influenced by her conversion to Roman Catholicism. Olav
Duun, again of the mid-north region, revealed his insight
into life as endless conflict in a six-volume novel cycle
about the development of a peasant family through four
generations—Juvikfolke (1918-23; The People of Juvik).

Shortly before World War I, there were several good lyric
poets: Herman Wildenvey, -Olaf Bull, Tore Qrjasaeter,
and Olav Aukrust. Between World Wars I and II, there
emerged many socially committed writers: the poet Arnulf
@verland; a novelist and critic, Sigurd Hoel; a dramatist
and critic, Helge Krog; and Nordahl Grieg. After World
War II, Tarjei Vesaas wrote a remarkable series of novels,
including the symbolic Huset i morkret (1945; “The House
in the Darkness”) and Bruene (1966; “The Bridges”). Cora
Sandel, who had made a major contribution with her “Al-
berte” trilogy (1926-39), continued to write, as did Aksel
Sandemose, an experimental writer, and Johan Borgen,
who won acclaim for his early short stories; the Lillelord
trilogy (1955-57), and the autobiographical Barndommens
rike (1965; “Childhood’s Realm”). Borgen later became
the leading novelist in Norway and maintained this stand-
ing until his death in 1979. Since then, Terje Stigen, Knut
Faldbakken, and Bjerg Vik have become the dominant
figures in prose fiction. Stigen’s works are basically realis-
tic narratives that variously treat historical and contempo-
rary subjects. Faldbakken has demonstrated much fantasy
and ingenuity, most recently having completed a series of
novels that portray the collapse of technological society.
An excellent short-story writer, Vik centres her attention
on middle-class family life and often portrays it from a
mildly feminist viewpoint.

SWEDISH

The early years of the 20th century were a period of
decadence and pessimism in Swedish literature. Repre-
sentative of ‘this mood were Hjalmar Séderberg and Bo
Bergman. Soderberg’s forte was the short story (Historiet-
ter [1898]), in which psychological subtlety and irony were
happily combined and in which, as in his novels Mar-
tin Bircks ungdom (1901; “Martin Birck’s Youth”) and
Doktor Glas (1905), he appeared as a master of Swedish
prose. Bergman also produced memorable short stories,
but his real medium was the lyric; he developed his talent
in a series of collections from Marionetterna (1903; “The
Marionettes”) to Riket (1944; “The Kingdom”).

The modern Swedish novel. The development of the
novel was associated with Gustaf Hellstrom, Ludvig Nord-
strom, Elin Wigner, and Sigfrid Siwertz. Hellstrom’s work
as a journalist in Europe, the United States, and England
greatly influenced him. Irony and careful detail emerged
in his best known novel, Sndrmakare Lekholm fir en idé
(1927; Lacemaker Lekholm Has an Idea). Siwertz was a
more elegant stylist, and a decisive influence upon him was
the philosophy of Henri Bergson, reflected in En flanér
(1914; “An Idler”); but his weightiest work was a family
saga, Selambs (1920; Downstream), a novel of Stockholm
during World War I. Nordstrém, overflowing with vitality
and keen but grotesque humour, accomplished some of
his best work .in Landsorts-bohéme (1911; “Small-Town
Bohemia”) and in his short stories—e.g., Fiskare (1907,
“Fishermen”) and Obacka-bor (1921). Elin Wigner was

an ardent pacifist and_feminist; her most powerful work
was a peasant novel, Asa-Hanna (1918). The outstanding
novelist of the 1920s was Hjalmar Bergman: with vivid
1mag1nat10n and restless energy, Bergman wrote a long
series of stories, many set in “Wadkoping” (his native Ore-
bro), others in Italy. In Loewenhistorier (1913) he depicted
an irrational, impulsive, unsuccessful hero; in Farmor och
var Herre (1921; Thy Rod and Thy Staff’) he portrayed
one of the dominating female personalities that fascinated
him. The satire Markurells i Wadkoping (1919; God'’s Or-
chid) and Swedenhielms (performed 1925), one of the few
Swedish comedies, were his most widely known works.
Meanwhile, the “proletarian” novel had been developed
by writers concerned with the miseries of the working
class, particularly Martin Koch and Ivar Lo-Johansson.
There was particularly harsh criticism of working class
conditions in stories by Jan Fridegard. Vilhelm Moberg
wrote novels of peasant life but achieved his. greatest
success with the four-part prose epic about a group of
Swedish emigrants to North America, Utvandrarna (1949~
59; The Emigrants). The development of the Swedish au-
tobiographical novel was helped by Eyvind Johnson, with
the series “Romanen om Olof” (1934-37); Harry Martin-
son, with Ndsslorna blomma (1935; Flowering Nettle) and
Vigen ut (1936; “The Way Out”); and Agnes von Krusen-
stjerna. In her novel cycles, the “Tony” trilogy (1922-
26) and the “Froknarna von Pahlen” series (1930-35),
Krusenstjerna described her own aristocratic environment
and analyzed a degenerate psychology. Harry Martinson
was one of a group of five primitivist writers formed about

1930. He later developed into one of the finest lyricists:

of the century. Sensuous imagery and a feeling for nature
characterized his work. -He attempted to revive the verse
epic in his Aniara (1956), a symbolical story of a voyage
of a spaceship.

The internationally best known Swedish writer of the
20th -century was Pir Lagerkvist, who won the Nobel
Prize for Literaturée in 1951. In his youth a bold innova-
tor, he later developed an admirably pure prose style, as
in the allegorical novel Dvdrgen (1944; The Dwarf’). His
collections of poems, Angest (1916; “Anguish”), and early
plays—for instance, Himlens hemlighet (1919; “The Secret
of Heaven”)—were Expressionistic in style. The dominant
theme throughout Lagerkvist’s work was a search for vital,
often outspokenly religious values.

Development of lyric poetry. Several of the best Swedish
writers were connected with the development of lyric po-
etry. One of the most notable, Vilhelm Ekelund, was in
his youth the chief exponent of Symbolism in Sweden and
later, as an author of aphorisms, exerted much influence
on the development of literary modernism. Among the
most popular poets were Dan Andersson, Birger Sjoberg,
and Hjalmar Gullberg. In Gullberg’s poetry, religious com-
mitment and classical learning are balanced by irony and
wit. A more esoteric style in modernism was introduced
by Bertil Malmberg and developed by the group of poets
called the generation of the 1940s, which included Erik
Lindegren and Karl Vennberg. Stylistically influenced by
T.S. Eliot, they often expressed an anguish and disbelief
that approached French Existentialism. Lindegren’s Man-
nen utan vig (1942; The Man Without a Way) was typical
of this generation’s search for meaning in life. The most
distinguished novelist of the 1940s was Lars Ahlin, who
was concerned with man’s search for grace through love
and humiliation in works such as Min dod dr min (1945,
“My Death Is Mine”).

The greatest lyric poet of the century was Gunnar Eke-
16f. His first collection of poems, Sent pd jorden (1932;
“Late on Earth”), was heralded as the first specimen’ of
Surrealism in Swedish literature. Ekelof’s later develop-
ment passed through successive phases of Romanticism
and anti-poetic Skepticism resolved in a trilogy of books
blending autobiography and Eastern mysticism.

Contemporary trends. In reaction to the literature of the
1940s and 1950s, which was much concerned with artistic
form and the individual approach to life, the 1960s was a
period of political and social commitment in poetry and
fiction alike. Recurrent topics were the war in Vietnam
and bitter onslaughts on the Swedish welfare state. Inde-

The “pro-
letarian”
novel

Par Lager-
kvist’s
work

Emphasis
on political
and social
issues



Georg
Brandes’
radical
ideas

pendent lyric poetry, however, continued to be pro-
duced by writers such as Osten Sjostrand and Thomas
Transtromer, and a tortured experience of life, coloured
by Roman Catholicism, was forcefully expressed in the
novels of Birgitta Trotzig.

The aforementioned movement toward and subsequently
away from profoundly politically committed literature is
exemplified by the work of Sara Lidman. During the
1950s she was one of Sweden’s most creative novelists
but then ceased producing fiction in order to take part
in the political debate of the time. Since the late 1970s,
however, Lidman has returned to creative literature with
a series of novels centred on life in an isolated Swedish
community. Sven Lindqvist went through a similar pro-
cess; after a period of committed writing, he returned in
En diskares dagbok (1981; “A Lover’s Diary”) to a more
or less autobiographical novel of his own youth. Political
writing persists in- Sweden, but it has become more imag-
inative and less tied to immediate events. P.C. Jersild,
for example, has painted a chilling picture of civilization
after a devastating nuclear war in Efier floden (1982; “Af-
ter the Flood”); he had earlier demonstrated his talent
in allegories set.in a state veterinary institution and in a
hospital. Sven Delblanc also has made use of allegory, and
there is sometimes an almost mystical intensity apparent
in his work.

Developments in Finno-Swedish literature. The second
flourishing of Finno-Swedish literature. occurred in the
1920s, with the development of modernism in lyric poetry.
This trend was initiated by Edith S6dergran, whose vision-
ary, dreamlike poems proved influential throughout much
of Scandinavia. After her came such poets as Gunnar
Bjorling, noted for his impressionistic pictures of nature;
Rabbe Enckell, a key theoretician of the movement; and
Elmer Diktonius, devoted to political concerns.

Among the most talented prose writers of the period was
Runar Schildt, whose short stories dealt with such ques-
tions as the relation of the intellectual and the artist to life.
Several outstanding writers appeared somewhat later in
the century, as, for example, Tito Colliander, who treated
themes of guilt and atonement from a religious standpoint;
Christer Kihiman, whose novels combined social criticism
with psychological commentary; and Tove Jansson, inter-
nationally famous for her imaginative portrayals of the
fairy-tale realm of Moomintrolls.

DANISH

The influence of Georg Brandes. About 1870 there
arose in Denmark a new movement, led by Georg Bran-
des, from which a modern (i.e., a Naturalistic or Realis-
tic) literature emerged. His Hovedstromninger i det 19de
aarhundredes litteratur (1872-90; Main Currents in 19th
Century Literature), describing the growth and defeat of
reaction, caused a great sensation. As noted earlier, he
influenced Ibsen and Strindberg and wrote many' schol-
arly and critical works illustrating radical ideas. His later
biographies of Shakespeare, Goethe, Voltaire, Julius Cae-
sar, and Michelangelo revealed how he was influenced
by Nietzsche into developing a philosophy of aristocratic
radicalism. Among his followers were Jens Peter Jacobsen,
whose short story “Mogens” (1872) and novel Fru Marie
Grubbe (1876) are the supreme examples of Danish Natu-
ralism, while his other novel Niels Lyhne (1880) and some
of his short stories dealt with dream as against reality; and
Holger Drachmann, greatest lyric poet of the period, who
later reacted strongly against Brandes and whose poetry
and prose were often about the sea.

Henrik Pontoppidan, one of Denmark’s greatest novel-
ists, dealt at first with social injustices and contemporary
political, moral, and religious problems in his short stories.
The Denmark of his day was also the subject of his greatest
work, three long novel cycles, Det forjaettede land (1891~
95; The Promised Land), Lykke-Per (1898-1904; “Lucky
Peter”), and De dodes rige (1912-16; “The Realm of the

Dead”); and in these he makes penetrating, if unflattering,

analyses of Danish national character. Herman Bang was
another novelist interested in the outsiders of life and in
insignificant people. His skillful, mainly impressionistic
technique was displayed in his best novels, Ved vejen
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(1886; “By the Way-Side™), Tine (1889), and Det hvide
hus (1898; “The White House™). ‘

Other notable writers at the end of the century were Gus-
tav Wied, whose “satyr plays” and whose novels Livsens
Ondskab (1899; “Life’s Malice”) and Knagsted (1902)
were full of malicious humour; Vilhelm Topsee, a conser-
vative realist; Peter Nansen, who wrote stories reminiscent
of those of Guy de Maupassant; Carl Ewald, whose na-
ture stories were based on Darwinian philosophy; Karl
Larsen, who caught the atmosphere of Copenhagen and
its inhabitants with fine precision; and several playwrights,
including Edvard Brandes, Otto Benzon, Gustav Esmann,
Sven Lange, Einar Christiansen, and Henri Nathansen.

Neoromantic revival. In the 1890s a Neoromantic po-
etic revival occurred, reinstating the value of emotion and
fantasy. The leader of these Symbolist poets was Johannes
Jorgensen, whose finest works show a simplicity of style
and intensity of feeling. Other poets of the time included
Viggo Stuckenberg, who expressed sad resignation; Sophus
Claussen, whose poems, often obscure, show sensuality,
pantheistic love of nature, and sophisticated aestheticism;
and Helge Rode, a mystic who also wrote plays and criti-
cism attacking intellectualism.

20th-century literary trends. Several women contributed
to literature at the turn of the century: Gyrithe Lemche,
who wrote a novel cycle, Edwardsgave (1900-12); Agnes
Henningsen, a brilliant writer who was often concerned
with experiences of the emancipated woman; and Karin
Michaélis, a fine psychologist, best known for her novel
Den farlige alder (1910; The Dangerous Age).

The two greatest early 20th-century novelists were Mar-
tin Andersen Nexg and Johannes Vilhelm Jensen. Nexo’s
works described the lives of poor people; Pelle Erobreren
(4 vol., 1906-10; Pelle the Conqueror) and Ditte Men-
neskebarn (3 vol., 1917-21; Ditte: Daughter of Man) were
great epics of proletarian life, and his reminiscences were
among the finest in the language. Jensen, who was also a
great and original lyric poet and prolific essayist, wrote Den
lange rejse (6 vol., 1908-22; The Long Journey), an ambi-
tious epic of man from the baboon stage to the discovery
of America; he was also noted for Himmerlandshistorier
(1904, revised 1910; “Tales from Himmerland”), based on
his childhood memories of North Jutland; Kongens fald
(1900-01; The Fall of the King); and nine volumes of
Myter (1907-44; “Myths”). Other novelists of this period
included Jakob Knudsen, whose interest, taking account
of the inequality of man and the need for authority, was
with Christian and moral problems; Harald Kidde, an
introspective and melancholy writer; and Knud Hjorto, a
keen and intelligent writer of psychological novels.

Regional literature of the early 1900s was produced
chiefly by Jutland writers. Prominent among them were
three poets: Jeppe Aakjaer, Johan Skjoldborg, and Theger
Larsen. Also, Marie Bregendahl and Harry: Sgiberg drew
upon Jutland settings for their novels.

Significant poets of the post-World War I generation
were Tom Kristensen, Otto Gelsted, Emil Bonnelycke,
Kai Friis Moller, and Per Lange. Among interesting nov-
elists, Jacob Paludan wrote some very good fiction—
Fugle omkring fyret (1925; Birds Around the Light) and
Jorgen Stein (1932-33)—as also did Hans Kirk, whose
Fiskerne (1928; “The Fishermen”) was social realism at
its best. Harald Herdal, a disciple of Nexo, exposed soci-
ety’s hypocrisy in his proletarian novels. Jorgen Nielsen’s
themes were suppressed hatred, sin, and fear among Jut-
land peasants. H.C. Branner, an important writer of nov-
els, plays, and short stories, spoke of the loneliness of
men and the danger of power. Another writer of these
three genres was Knud Senderby, who had a brilliant style
and deep understanding. Nis Petersen, poet and novelist,
was famous for Sandalmagernes gade (1931; The Street
of the Sandalmakers) and Spildt maelk (1934; Spilt Milk).
Isak Dinesen (Karen Christence Dinesen, Baroness Blixen-
Finecke), an aristocratic writer with subtle irony and un-
usual sensitivity, wrote both in Danish and in English.
Her first notable work, a collection of short stories fea-
turing a strong fairy-tale-like quality, was in fact written
in English. Entitled Seven Gothic Tales, it was published
in 1934 in the United States and subsequently translated
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by the author into Danish as Syv fantastiske Fortellin-
ger. Other major works of Dinesen include her memoir
Den afrikanske Farm (1937; Out of Africa) and two more
collections of finely crafted stories, Vinter-Eventyr (1942;
Winter’s Tales) and Sidste Fortellinger (1957; Last Tales).

Two Faeroese novelists also made important contribu-
tions to modern Danish prose fiction: Jorgen-Frantz Ja-
cobsen, with his novel Barbara (1939), which provides a
fascinating portrait of a capricious woman; and William
Heinesen, with his masterpiece De fortabte spillemand
(1950; The Lost Musicians). Here, as in the rest of his
varied writings, Heinesen renders Faeroese life as a mi-
crocosm illustrative of social, psychological, and cosmic
themes. Other distinguished novelists of the time were
Hans Scherfig,” a great humorist and social satirist; and
Martin Alfred Hansen, a psychological novelist, whose
best known novel is Logneren (1950; The Liar).

Danish playwrights of the post-World War I period such
as Sven Clausen and Svend Borberg were influenced by
German Expressionism, Symbolism, Luigi Pirandello, and
Sigmund Freud. Kaj Munk, who revived the heroic drama
of Shakespeare and Schiller, showed unusual qualities in
his best plays—FEn idealist (1928; Herod the King) and Or-
det (1932; The Word)—which were concerned with prob-
lems of God and man. The work of Kjeld Abell marked
a severance from Naturalist drama, and a radical perspec-
tive underlay his witty dialogue. His most important plays
were Melodien, der blev vaek (1935; The Melody That Got
Lost), Anna Sophie Hedvig (1939), Dage pa en sky (1947,
Days on a Cloud), and Skriget (1961; “The Scream”). C.E.
Soya was an important playwright of the period, and also
a novelist and fine short-story writer; some of his daring
experiments with the theatre have been very successful.

Many postwar poets found an aesthetic manifesto in
Fragmenter af en dagbog (1948; “Fragments of a Diary”),
by Paul la Cour, who was influenced by contemporary
French poetry. Jens August Schade, a sophisticated naivist,
also had an important influence, as did the prematurely de-
ceased poets Gustaf Munch-Petersen and Morten Nielsen.
A revival of poetry followed the liberation (1945), and the
Existentialist periodical Heretica (1948-53) became the
voice of a group of young writers who regarded a Christian
philosopher, Vilhelm Grenbech, as their spiritual progeni-
tor. Two outstanding poets apart from the Heretica group
were Halfdan Rasmussen, who also wrote excellent non-
sense verse, and Erik Knudsen, also a brilliant satirical
playwright. Both studied contemporary problems and re-
acted against the anti-rationalism and anti-intellectualism
of the Heretica movement. Tove Ditlevsen was another
important poet, as well as novelist and short-story writer,
unattached to any group; his often intensely personal work
reflects the loneliness of life in the poorer quarters of
Copenhagen. Klaus Rifbjerg has been the dominant nov-
elist in Denmark since the publication of his Den kroniske
uskyld (“Chronic Innocence™) in 1958. He is a writer
of great inventiveness and linguistic originality, who has
analyzed modern society and its problems, both public
and private, in realistic novels. In a more satirical vein,
Leif Panduro has examined the place of the individual in
society, paying special attention to the problems of middle
age and the emptiness of a welfare-state society in novels
and television dramas. A more philosophical approach is
found in Villy Serensen, whose Kafkaesque stories place
him in the sphere of Absurd literature. There has been,
at the same time, a vogue of the documentary novel, the
principal exponent of which has been Thorkild Hansen.

The modern poetry that became a hallmark of Danish
literature after World War II gave rise to the mature works
of Frank Jager, Thorkild Bjernvig, and Ivan Malinovski.
Further experimentation resulted in Structuralist works
such as Inger Christensen’s Det (1968; “It”). Henrik Nord-
brandt has been the leading Danish poet of the 1970s and
’80s. A pessimistic sense of isolation pervades his poems,
which have been influenced by Oriental writings.

The 1970s saw an upsurge of women authors, some con-:

sciously writing for the feminist cause and others content
to portray life as experienced by women. Outstanding
among them are Dea Merch, Kirsten Thorup, and Dorit
Willumsen.

FAEROESE

Faeroese literature came into its own after the turn of
the century. Jens H.O. Djurhuus, who created rhetorical
poetry of splendid resonance, was the first to emerge as a
writer of international stature. His brother, Hans Andrias
Djurhuus, wrote in a more naive manner, producing po-
ems, fairy tales, and plays, which were based on native
historical traditions and legends.

Five writers dominated the Faeroese literary scene from
about the 1930s through mid-century. Of these so-called
Faeroese golden age authors two, Jergen-Frantz Jacobsen
and William Heinesen, wrote in Danish (see above), while
the other three, Christian Matras, Hedin Bra (Hans Jakob
Jacobsen), and Martin Joensen, in Faeroese. The works of
Matras reveal a profound lyric poet seeking to interpret the

essence of Faeroese culture. A fine stylist, Bra did much -

to create a Faeroese literary prose in his portrayals of vil-
lage life in a time of transition (e.g., Fedgar d ferd [1940;
The Old Man and His Sons]). Joensen’s novels and short
stories are of a similar character, but their emphasis is on
psychological realism rather than on style. A prose writer
of a distinctly more modern bent is Jens Pauli Heinesen.
His works reflect an approach to Faeroese life that is gen-
erally more international than that of Bri or Joensen and
that is infused with a certain satirical element.

Poetry continues to attract many writers. Karsten Hoydal
was the first Faeroese writer to compose verse directly in-
fluenced by modern foreign poets; he also translated many
of their works, especially those of Edgar Lee Masters of
the United States. Regin Dal and Steinbjern B. Jacobsen
have gone much further in their modernism, the latter
adopting a style somewhat akin to the Imagism of the
U.S. poet Ezra Pound. Other writers whose works exhibit
a modernist tendency include Gudrid Helmsdal, the fore-
most Faeroese woman poet of the contemporary scene.

ICELANDIC

Modern Icelandic prose writing did not really develop un-
til the late 1870s, when a group of young men, influenced
by the theories of the Danish critic Georg Brandes, began
their literary careers. Unfortunately, they had absorbed
Brandes’ ideas uncritically, which resulted in introspective,
self-pitying works believed by their authors to be realisti-
cally written. The early works of Einar Kvaran suffered
from this flaw, but Kvaran later developed into a novelist
of skill and power.

Notable 20th-century prose writers. Several writers of
this time showed a keen eye for character and an un-
derstanding of human feelings and of the stark life of
rural Iceland: J6n Trausti (Gudmundur Magnisson), who
wrote the cycle Heidarbylid (4 vol., 1908-11; “The Moun-
tain Cot”); Gunnar Gunnarsson, whose Kirken pa bjerget
(1923-28; “The Church on the Mountain™) was written in
Danish; and Gudmundur Hagalin. The outstanding mod-
ern prose writer was Halldor Laxness, who was awarded
the Nobel Prize for Literature in 1955. His mature works
were influenced by his conversion to Roman Catholicism
and his identification with the basic ideas of Communism.
His major works were Salka Valka (1936), Sjdlfstaet folk
(1935; Independent People), Islandsklukkan (1943; “The
Bell of Iceland”), and Gerpla (1952). He helped restore
Icelandic as a sensitive medium for storytelling.

Among more recent prose fiction writers, Gudbergur
Bergsson has' proved himself one of the most talented
and forceful. Reflective of the growing social and politi-
cal consciousness of the 1960s, some of his novels from
that period—Astir samlyndra hjona (1967; “The Love of
a Harmoniously Married Couple”) and Anna (1969)—
subjected contemporary Icelandic society and the military
relations of the nation with the United States to biting
satirical attacks. His later works, the collection of short
stories Hvad ereldi guds (1970; “What Does God Eat™)
and a series. of novels produced in the mid-1970s, were
decidedly experimental in character, revealing an attempt
by the author to go beyond ordinary reality to expose
some of the more disgusting and grotesque aspects of life.

Major poets. At the beginning of the 20th century,
poetry had lyricists in Thorsteinn Erlingsson, whose early
delicacy later developed into a more powerful note in
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“Aldaslagur” (1911; “Sound of the Ages”) and in an in-
complete epic, “Eidurinn” (1913; “The Oath”); in Einar
Benediktsson, who wrote in an ornate style sometimes
capable of greatness, as “I disarh6ll” (“In the Hall of the
Muses”) shows; and in Stephan G. Stephansson, an ex-
patriate farmer in Canada, who was a more bitter poet,
influenced by the “realism” that passed for Georg Bran-
des’ ideas in Icelandic literature—but Andvokur (1909-38;
“Sleepless Nights”) revealed a sensitive spirit.

Prominent poets of the next generation included David
Stefansson, a traditionalist who expressed deep personal
feelings in straightforward language and simple verse
forms. His approach was shared by Témas Gudmunds-
son and Jon Helgason, whose book Ur landsudri (1939,
revised 1948; “From the South™) was outstanding. Steinn
Steinarr (Adalsteinn Kristmundsson), who was deeply in-
fluenced by Surrealism, experimented with abstract styles
and spearheaded modernism in Icelandic poetry with his
collection Ljod (1937; “Poems™).

Since mid-century several poets have distinguished them-
selves. The early works of Hannes Pétursson showed great
sensitivity and skill in adapting Icelandic to new, Eu-
ropean metres. Pétursson’s more recent poems (those in
the collection Ur hugskoti [1976; “Recollections”]), how-
ever, reveal a movement away from innovative forms to
more traditional verse. Still other contemporary poets of
merit include Thorsteinn fra Hamri and Sigurdur Palsson.
Hamri’s poems Vedrahjdlmur (1972; “Sun Rings”) grapple
with questions about lasting values, particularly with the
possibility of realizing human fellowship in the modern
world. Palsson’s Ljod vega salt (1975; “Poems on the See-
Saw”) combine autobiographical elements with philosoph-
ical questioning about the nature of contemporary life.

The development of the Icelandic drama. Icelandic
drama really started to develop through Jéhann Sigurjons-
son, whose first success was Fjalla-Eyvindur (1911; Eyvind
of the Hills), followed by Galdra-Loftur (1915; “Loftur the
Sorcerer”); both plays were based on powerful folktales.
Gudmundur Kamban’s Hadda-Padda (1914) was highly
praised by Georg Brandes, and he remained important in
Scandinavian drama for the next quarter of a century.
After Kamban, there were few plays of lasting value,
though David Stefansson’s Gullna hlidid (1941; “The
Golden Gate™), Jakob Jonsson’s Tyrkja-Gudda (published
1948), and Agnar Thérdarson’s satirical comedy of mod-
ern Reykjavik life, Kjarnorka og kvenhylli (1957; “Nuclear
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Force and Female Popularity”), had considerable merit.
In Ganksklukkan (1962; The Cuckoo Clock) the latter
produced a powerful play on the dehumanizing effect of
modern life.
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lassical scholarship comprises the study, in all its as-

pects, of ancient Greece and Rome. In continental

Europe this field is known as “classical philology”;
the use, in some circles, of “philology” to denote the
study of language and literature—the result of abbrevi-
ating the 19th-century “comparative philology”—has lent
an unfortunate ambiguity to the term. During the 19th
century Germans evolved the concept of Altertumswis-
senschaft (“science of antiquity”) to emphasize the unity
of the various disciplines of which the study of the ancient
world consists. Broadly speaking, the province of classical

scholarship in time is the period between the 2nd millen-
nium Bc and AD 500 and in space the area covered by the
conquests and spheres of influence of Greece and Rome
at their widest extent.

This article surveys the history of classical scholarship
thus defined from antiquity until the late 20th century.
For full treatment of the revival of classical culture and
thought during the Renaissance, see HUMANISM; see also
GRECO-ROMAN CIVILIZATION, CLASSICAL; and HISTORY,
THE STUDY OF. :
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ANTIQUITY AND THE MIDDLE AGES

Until the Renaissance, Greek scholarship in the East and
Latin scholarship in the West tended to follow different
courses, and it is therefore convenient to treat them sepa-
rately during this period.

Greek scholarship. Beginnings. Greek epic poetry was
recited in early times by professional performers known
as rhapsodists, or rhapsodes, who sometimes ‘offered in-
terpretations of the works as well. In the 6th century
BC Theagenes of Rhegium is said to have “searched out
Homer’s poetry and life and date,” to have offered an
allegorical interpretation of the battle of the gods in the
20th book of the Iliad, and to have been cited for a vari-
ant in Homer’s text. The Sophists of the Sth century Bc—
paid writers, lecturers, and teachers such as Protagoras,
Prodicus, Gorgias, and Hippias—gave ethical instruction
in the form of the exposition of poetry, particularly that of
Homer, which from this time formed the staple of Greek
education. Some of them were interested in etymology,
phonetics, the exact meanings of words, correct diction,
and the classification of the parts of speech. Hippias laid
the foundations of ancient chronography by making a list
of victors in the Olympic Games, and Alcidamas (c. 400
BC) wrote a book on Homer. However, the efforts of the
Sophists in this direction, considerable as they were, had
a more or less casual and arbitrary character.

Plato (c. 428/427-348/347 BC) strongly resisted the claim
that the poets were reliable interpreters of religion and
morality. In his dialogue Cratylus he rejected the theory
that the study of words can reveal the meaning of things,
insisting that things themselves must be studied. Plato’s
pupil Aristotle (384-322 Bc) defended poetry against his
master; he valued highly the /iad and the Odyssey, which
from his time were regarded (together with the mock-epic
Margites) as the genuine works of an individual Homer.
He took a similar view of tragedy, which he believed
effected a purification (katharsis) of the emotions upon
which it played. Aristotle wrote about linguistic, dramatic,
and other problems in Homer, refuting such detractors
of the poet as Zoilus, compiled lists of Olympic and
Pythian victors, collected details about the Athenian tragic
and comic festivals, and supplemented his Politics with a
collection of 158 studies of the constitutions of various
Greek states. He also carried further the discussion of the
constituent parts of a sentence and discussed the nature of
synonyms, compounds, and rare words in early poetry.

The school of Aristotle, known as the Lyceum, or Peri-
patos, continued to make this kind of learned work an
adjunct to its philosophical activities. Aristotle’s successor,
Theophrastus (c. 372-c. 287 Bc), collected the opinions
of earlier philosophers. Dicaearchus (flourished ¢. 320 BC)
wrote about the life of Greece, and Aristoxenus (flourished
late 4th century BC) about the history and the theory of
music. Heracleides Ponticus (c. 390-c. 322 BC) wrote one
book on Archilochus and Homer and another on the dates
of Homer and Hesiod. Clearchus collected proverbs, and
Demetrius of Phaleron fables. All these philosophers were
guided by Aristotle’s teleological concept of intellectual
activity, according to which philosophy is the culminating
element of civilization. A 4th-century commentary on an
Orphic poem, discovered in 1963 on a papyrus from a
grave in Derveni, Macedonia, deserves mention as the
earliest known commentary on a text; it is not a linguistic
commentary but offers an allegorical interpretation that is
doubtless very different from what the poet had intended.

During the Hellenistic Age (usually reckoned to extend
from the death of Alexander the Great in 323 Bc to the st
century AD) scholarship flourished nowhere more than in
the great city of Alexandria, the capital of the Ptolemies,
the kings of Egypt. Early in the 3rd century Bc Ptolemy I
founded the famous Mouseion (Museum) of Alexandria,
a community of learned men organized along the lines
of a religious cult and headed by a priest of the Muses;
part of the Museum was a splendid library that became
the most celebrated of the ancient world. In its establish-
ment the king is said to have had the assistance of the
eminent Peripatetic scholar and statesman Demetrius of
Phaleron, who left Athens about 300 Bc; unfortunately,
the evidence about the part he played is scanty and un-
reliable. The Museum community included both poets
and scholars, as well as several individuals who combined
these pursuits. From the time of the poet-scholar Philetas,
or Philitas (c. 330-c. 270 BcC), the tutor of Ptolemy II, the
scholars there were much concerned with the coliection
and interpretation (glossae) of rare poetic words. Philetas’
pupil Zenodotus of Ephesus (c. 325-260 Bc) was the first
librarian at Alexandria; using the manuscripts collected
for the Library but also trusting to his own judgment,
sometimes in a manner that seemed to later critics dan-
gerously subjective, he made the first critical edition of
Homer, marking passages of doubtful authenticity with
critical signs in the margins. Zenodotus also edited Pindar
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and Anacreon and perhaps other lyric poets; at about the
same time the epic and elegiac poet Alexander Aetolus is
said to have edited the tragic poets, and the dramatic poet
Lycophron the comic poets, but singularly little is known
about these editions.

Somewhat later the great poet Callimachus (c. 305-c.
240 Bc) compiled the Pinakes (“Tablets”), a vast cata-
logue raisonné of the chief authors, with biographical and
bibliographical information. Callimachus is said to have
written a book opposing the chief Peripatetic critic of the
time, Praxiphanes, and is widely held to have criticized
Peripatetic literary theory; but the scantiness of the evi-
dence for this enjoins great caution.

Rather later the great geographer and mathematician Er-
atosthenes (c. 276—c. 194 Bc), the third librarian, laid the
foundations of a systematic chronography; more of his
work would be known had it not been largely superseded
in popular use by the 2nd-century chronicles of Apol-
lodorus of Athens, which were a learned compilation but
left out the important scientific and mathematical part.

Zenodotus’ editions of Homer and Hesiod were improved
upon by the fourth librarian, Aristophanes of Byzantium
(c. 257-180 BC), who also edited the lyric poets, setting
out their verses according to a systematic metrical theory;
edited Aristophanes, Menander, and perhaps other comic
poets; edited Sophocles and at least part of Euripides; and
compiled useful summaries of the plots of plays with de-
tails of their productions. His Lexeis (“Readings”) was the
most important of the numerous lexicographical works
produced at this time, which included lexicons of particu-
lar authors and dialects; he also wrote some of the many
treatises about literature that were now appearing.

Aristarchus of Samothrace (c. 217-145 Bc), the sixth: li-
brarian, wrote not only monographs about poetry but also
important commentaries on Homer, Pindar, and much
of tragedy and comedy. Aristarchus was one of the many
learned men who left Alexandria in consequence of the
disastrous persecution of learning by Ptolemy VIII, from
which that city’s standing as a great centre of learning
never quite recovered. (The great library survived a fire
set in Alexandria in 47 Bc by Julius Caesar, whose army
supported Cleopatra in a civil war. It was finally destroyed
in AD 391 by the patriarch Theophilus of Alexandria.)

During the 3rd century Bc the Stoics, particularly Chrysip-
pus (c. 280-c. 206 BC), made important contributions to
the study of grammar, linked with the development of
Stoic logic. Early in that century the Stoic Crates of Mallus
emigrated to the court of King Eumenes II of Pergamum,
which the Attalid dynasty had begun to make into a
literary centre comparable with, though hardly equal to,
Alexandria. Crates probably wrote commentaries on the
Iliad and the Odyssey, characterized by the allegorical
interpretation, faith in the.accuracy of Homer’s geogra-
phy, and grammatical rigour typical of the Stoic school.
Under Stoic influence the Pergamenes tended to stress the
element of anomaly in grammar, while the Alexandrians
stressed the element of analogy; that is, the Alexandrians
insisted on the natural, inherent orderliness of grammar,
while the Pergamenes approached the subject as empiri-
cists, being content to organize observations of actual
usage into a body of knowledge. But the details of the al-
leged controversy over this matter are obscure and known
largely from suspiciously late sources. If the extant gram-
mar ascribed to Dionysius Thrax, a pupil of Aristarchus
active about 120 Bc, is genuine, then the Alexandrian
school of grammar was by that time already considerably
influenced by the Stoics.

During the 1st century Bc, by which time Rome was be-
ginning to be the chief centre of Greek scholarship, Philox-
enus wrote on Greek dialects, among which he included
Latin; he was the first scholar to be aware of the existence
of monosyllabic roots. Under Augustus, Tryphon studied
the language of prose and made the first study of syntax,
the first vocabulary of the written language, and a classi-
fication of the so-called figures of speech. About the same
time Didymus, known as Chalcenterus (“Brazen-Gutted”),
incorporated into huge variorum editions much of the
precious material contained in the many commentaries on
literature compiled during the Hellenistic Age. This vastly
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productive scholar was lacking in critical judgment, but it
is on his work that the later less extensive commentaries
that in part survive depended. Under Tiberius, Theon
studied the Hellenistic poets, as well as Pindar.

The 1st century AD saw the beginning of the “Attic
Revival,” the movement to imitate the language and style
of the classical Athenian writers, which lasted far into the
Byzantine period with disastrous effects that have not even
yet died away. This resulted in the production of many
lexica and manuals meant to help people to write correct
Attic, such as the works of Phrynichus, Moeris, and Pollux,
all probably dating from the 2nd century AD. At that time
much learned work was still being done, but it was be-
coming increasingly mechanical and repetitive. More and
more of the chief writers survived only in selections; texts
were being produced, often with commentaries, but these
derived mainly from the stores of learning accumulated in
the past. However, under Hadrian, Apollonius Dyscolus
produced a treatment of syntax that acquired great author-
ity, and his son Herodianus produced the standard treatise
on accentuation; they were the last known producers of
important original work on grammar.

Christianity proved less hostile to pagan culture than
might have been expected. From the 2nd century on,
Church Fathers such as Justin, Clement of Alexandria, and
Origen used an impressive knowledge of pagan literature
to debate with pagan philosophers on equal terms. Promi-
nent on the pagan side was the Neoplatonist Porphyry (c.
234—c. 305). Besides his published attacks on Christianity,
he wrote commentaries on Plato, Aristotle, Theophrastus,
and Plotinus. Even after the triumph of Christianity in
313 under Constantine the Great, pagan and Christian
scholars often attended one another’s lectures. The pagan
Libanius of Antioch, the most. celebrated rhetor of the
time and author of the surviving hypotheses of the ora-
tions of Demosthenes, taught Theodore of Mopsuestia, St.
John Chrysostom, and probably also St. Basil and Gregory
of Nazianzus. Basil (c. 329-379) wrote a treatise on the
value of pagan literature in which he recommends at least
a passing acquaintance with the pagan classics, but he and
the other leading Christian authors of his time possessed
a good deal more than this. Theodore (c. 350-428/429),
bishop of Mopsuestia and leader of the school of Antioch,
applied what could be called pagan methods of criticism
to the Bible by using his knowledge of history and lan-
guage to illuminate passages of Scripture. Members of the
Christian- school of Gaza in the 5th and 6th centuries
even wrote dialogues modeled on those of Plato. The
school’s leading member, Procopius, invented the catena
(“chain”), a commentary on a book of the Bible consisting
of a compilation of excerpts from earlier commentaries—
something obviously suggested by the variorum editions
of classical authors. Notes based on the learned commen-
taries of the Hellenistic Age now came to be written into
the margins of manuscripts; to these scholia is owed most
of what is known of ancient scholarship.

The Neoplatonists of the 5th and 6th centuries produced
commentaries on Plato, Aristotle, and other philosophers,
thus preserving many priceless fragments of earlier philo-
sophical texts now lost. Grammatical work also contin-
ued: Proclus wrote a commentary on Hesiod’s Works and
Days; Hesychius of Alexandria compiled a Greek lexicon
that preserved vocabulary from the Homeric age up to his
own time; and Orus contributed to the work on Greek
orthography. Education even received some government
support; the 4th-century rhetor Themistius described a
plan for the creation. of a government scriptorium to en-
sure the survival of important writers, and some 50 years
later, in 425, Emperor Theodosius II is said to have set up
a university at Constantinople.

The age of Justinian I (527-565) produced the anti-
quarian works of Johannes Lydus and the geographical
gazetteer of Stephanus of Byzantium. The historians of
that era, Procopius and Agathias, wrote in the classical
tradition of historiography, publishing chronicles of war-
fare that weighed the influences on historical events of
fate and divine retribution. But in 529 Justinian issued
an edict closing the schools of pagan philosophy; some
philosophical activity continued after that, but the edict
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marked an era of Christian intolerance of pagan scholar-
ship. During the 7th century the Arab conquests cut off
Syria, Palestine, and Egypt from Greek civilization. The
Arab threat forced the Byzantine Empire to submit to the
rule of vigorous but not well-educated emperors, some of
whom were religious fundamentalists opposed to the use
of images, or icons, which was a central feature of worship
in the Eastern Church. The resulting Iconoclastic Contro-
versy was a major factor in the creation of a dark age of
Byzantine culture that lasted from about the middle of the
7th until the beginning of the 9th century.

The first Byzantine renaissance. The dark age was not
completely dark. It saw, for example,. the extensive but
exceedingly uninspired work of the grammarians Georgius
Choeroboscus, ‘active during the second half of the 8th
century, and Theognostus, early in the 9th century, as well
as the letters of the deacon Ignatius with their surprising
wealth of literary allusions. Also, certain developments
that occurred at this time were important for the future.
In about 800, paper was acquired from the Arabs, who
are said to have learned how to make it from Chinese
prisoners taken in a battle at Samarkand. It came into
general use only very gradually; the Byzantines contin-
ued to import it from the Arabs instead of making their
own, but since it was less expensive than papyrus, its
effect was bound to be important. The Italians acquired
it from the Byzantines, and by the 13th century they
had developed a flourishing paper industry. From about
the same time must date the invention of a new cursive
script, the Byzantine minuscule, which was in its early
forms the most elegant that the Greeks ever invented. The
earliest surviving specimen, the Uspenskij Gospel, dates
from 835, but this displays such accomplished writing that
the new script probably originated some 50 years earlier.
The invention greatly facilitated the rapid production of
books. The Stoudion monastery in Constantinople, which
flourished under its great abbot St. Theodore (759-826),
was once thought to have introduced the new script—and
indeed the monastery had a flourishing scriptorium—but
this conjecture is by no means certain. During the 9th and
10th centuries the works of many classical authors were
transferred from manuscripts in the old uncial writing to
the new minuscule, and the surviving books of this pe-
riod show that script in its most perfect form. Later the
elegance of minuscule was spoiled by the admixture of
uncial letters and the increasing use of ligatures.

The first important scholar of the first Byzantine re-
naissance was Leo the Philosopher (c. 790-c. 869), a
notable teacher in Constantinople who numbered among
his pupils St. Cyril, one of the apostles of the Slavs; Leo
had considerable knowledge of Greek culture, particularly
of science and mathematics. But the dominant figure in
the revival of the 9th century was the patriarch Photius
(c. 820-891?), who not only compiled a notable Greek
lexicon but also produced the Myriobiblon, or Bibliotheca,
a vast collection of summaries and evaluations of various
ancient books, mainly historical. Photius also compiled a
learned miscellany called the Amphilochia and an interest-
ing collection of letters. Arethas (born ¢. 850), archbishop
of Caesarea Cappadociae, owned a remarkable private
library, from which eight priceless books, commissioned
from the finest calligraphers of the time, survive; Euclid,
Plato, Aristotle, Lucian, and Aristides are among them.
Other valuable classical manuscripts still extant formed
part of his collection.

During the 10th century education was encouraged by the
learned emperor Constantine VII Porphyrogenitus (905-
959), who apart from producing his own series of historical
works preserved several histories by others and planned
a vast 53-section encyclopaedia of human activities that
was probably never completed. The 10th century also saw
the production of a large encyclopaedia cum dictionary,
formerly thought to have been the work of one Suidas,
but now known to have been called the Suda, from a
Byzantine Greek word for fortress. Platonism was actively
studied by the chief intellectual figure of the 11th century,
Michael Psellus (1018-c. 1078). His numerous writings
show a wide acquaintance with classical culture, though
also a very imperfect sympathy with some of its elements.

His pupil, John Italus, was anathematized by the ecclesi-
astical authorities for allowing Platonism to contaminate
his Christianity. But Platonic studies continued, and Isaac
Sebastocrator, a brother or son of the emperor Alexius I
Comnenus, wrote three essays based on Proclus. Early in
the 12th century Alexius’ daughter, Anna Comnena, was
the centre of a circle of Aristotelian scholars, including
Michael of Ephesus and Eustratius, who together produced
a commentary on the Ethics. Gregory of Corinth, active
during the same period, wrote works on syntax and style
and also one of the few ancient treatments of the Greek
dialects that have come down to the present. John Tzetzes
wrote some 60 books on Greek literature that are learned
but uncritical, and Eustathius of Thessalonica wrote vast
commentaries on the I/iad and Odyssey that incorporate
much earlier learning.

This epoch of Byzantine learning was rudely put to an
end when the knights of the Fourth Crusade, under Vene-
tian leadership, sacked Constantinople in 1204. It may
well be argued that this event was an even greater disaster
for learning than the Turkish capture of the city in 1453,
for which the crusaders paved the way. The sack of the
city destroyed a quantity of Greek literature that is diffi-
cult to estimate; certainly included among the lost works
were the Aitia and Hekale of Callimachus; which were
known to Michael Choniates, archbishop of Athens at the
time of the Crusade.

The second Byzantine renaissance. - Between 1204, when
the imperial capital was moved to Nicaea, and 1261, when
Constantinople was recovered by the Palaeologus dynasty,
classical studies continued under the difficult conditions
outlined in the autobiography of Nicephorus Blemmydes,
the leading intellectual of the time. The emperor Theodore
II Lascaris (reigned 1254-58) did much to assist cultural
life during this time. The period sometimes called the
Palaeologan Renaissance saw a revival of classical studies
that, under the circumstances, must be called remarkable.
Maximus Planudes (1260-c. 1310) made many compila-
tions, including a new anthology of epigrams, and even
translated into Greek such Latin texts as parts of Ovid,
Augustine, and Boethius. He also had some knowledge of
Hellenistic poetry and even Arab astronomy and mathe-
matics. From about 1300 the texts of the Greek dramatists
were studied critically by Manuel Moschopoulos, Thomas
Magister, and finally Demetrius Triclinius. Triclinius had
read the metrical handbook of the 2nd-century scholar
Hephaestion and understood the simpler metres, and he
was also aware of the principle of strophic responsion.
He was therefore able to make a number of emendations
worthy of serious notice. Theodore Metochites (c¢. 1260-
1332), one of the leading intellectuals and public men of
his time, commented on Aristotle and wrote a miscellany
that contains interesting reflections upon classical authors,
especially orators and historians.

Greek in the West. During the 3rd and 4th centuries the
knowledge of Greek in the West died out with shocking
suddenness; Augustine had only a rudimentary knowledge
of the Greek language, and translators such as Jerome (c.
347-419/420) and Rufinus (c. 345-410/411) were scarce
indeed. The few Greek studies were undertaken for the
sake of theology or philosophy, and translation of secular
authors was rare; Calcidius’ (Chalcidius’) 4th-century: ver-
sion of the Timaeus was for eight centuries the only Latin
translation of a Platonic dialogue, Boethius’ plan for a se-
ries of translations of Plato and Aristotle being interrupted
by his execution. Sicily remained Byzantine until the Arab
conquest of the 9th century, and Calabria, Lucania, and
Apulia (Puglia) until the Norman conquest of the 11th
century. The Normans and later the Hohenstaufen: rulers
favoured Greek studies. In the 12th century Greek, too,

benefited from the intellectual revival, Henricus Aristip-

pus, archdeacon of Catania, translated Plato’s Meno and
Phaedo, and the admiral Eugenius collaborated in a Latin
version of the Almagest, an encyclopaedia compiled by
the astronomer Ptolemy of Alexandria in the 2nd cen-
tury AD. Also during the 12th century two Italian schol-
ars, James of Venice and Burgundio of Pisa, traveled to
Constantinople in search of theological and philosophical
learning; Burgundio brought back literary as well as theo-
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reading them. The Aristotelian revival of the 13th century
led to the production of many translations of Aristotle
by William of Moerbeke in Rome, and in England Aris-
totle was read in the original by Robert Grosseteste and
Roger Bacon. During the 14th century contact between
Rome and Constantinople was continued; Petrarch (see
below Latin scholarship) acquired a Byzantine manuscript
of Homer, though he never made the effort to enable
himself to read it, and later in the century another such
manuscript was in the hands of the humanists of Padua.
In about 1397 the Byzantine scholar Manuel Chrysoloras
went to Italy to teach Greek in Florence. At the Council of
Ferrara-Florence in 1438-45 the union of the churches was
agreed upon, but it was later repudiated. George Gemistus
Plethon (c. 1355-1450/52), the famous Neoplatonist of
Mistra, was present at that council; with him was his pupil
John Bessarion of Trebizond (1403-72), who continued
to support church union as an individual, so that when
the repudiation took place he converted to the Western
church. He stayed behind in Italy, became a cardinal,
and made an important gift of books to Venice. Early in
the 15th century Italians such as Francesco Filelfo and
Giovanni Aurispa were bringing back Greek manuscripts
from Constantinople in large quantities, so that well be-
fore the capture of Constantinople by the Turks in 1453
many Greek books had found their way to the West.

Latin scholarship. Republic and early empire. From
the beginning, Roman scholarship imitated Greek: Hel-
lenistic techniques were applied to the treatment of Latin
texts, and Latin grammar adopted Greek categories and
terminology. Learned Greeks such as Tyrannion, Alexan-
der Polyhistor, and Parthenius were brought to Rome as
prisoners in the Mithradatic Wars. Even before that, as
early as about 100 Bc, the Roman knight Lucius Aelius
Stilo Praeconinus had been teaching and writing about
Latin grammar. Marcus Terentius Varro (116-27 Bc) by
his vast learning and prodigious output influenced almost
every branch of scholarship; of his 25 books about the
Latin language, books v to x survive in nearly complete
form. In scholarship as in‘ other matters the early im-
perial period was one of great achievement. It was the
age of commentators such as Gaius Julius Hyginus, who
was in charge of the Palatine Library in Rome founded
by Augustus; of editors such as Marcus Valerius Probus
(c. AD 20-105), who made critical editions of Plautus,
Terence, Lucretius, Virgil, and Horace; of grammarians
such as Verrius Flaccus, the author of a vast work on
the meaning of words; of the elder Pliny (Ap 23/24-79),.
whose encyclopaedic Historia naturalis (Natural History)
was a major sourcebook during the Middle Ages; of Gaius
Suetonius Tranquillus (¢. AD 69-after 122), who wrote the
lives of poets:and grammarians as well as of emperors;. and
of Aulus Gellius, whose miscellany called Noctes Atticae
preserved much ancient learning.

Later empire. The barbarian invasions of the 3rd cen-
tury marked the beginning of a testing time for Latin
as well as for Greek scholarship, and the scholars of
the 4th and 5th centuries—such as Aelius Donatus, the
grammarian and teacher of rhetoric; Servius, the learned
commentator on Virgil; Priscian, the Greek author of the
most famous Latin grammar of antiquity; and Macrobius,
who during the first half of the 5th century wrote the
learned- miscellany called Saturnalia—were epitomizers
and compilers living on inherited capital. In the Western
Empire. the knowledge of Greek was practically extinct,
and the earlier literature of Rome. itself was threatened
with extinction. The classics were still the staple of such
education as there was, but the dominance of rhetoric
favoured only certain authors; classical poets such as Vir-
gil, Horace, Ovid, and Terence were protected by critics
and commentators, but among earlier authors Ennius and
Lucilius disappeared and Plautus narrowly escaped. The
book, in the form of the vellum or parchment codex, was
superseding the papyrus roll, and authors who were not
recopied were doomed to oblivion.

The early Middle Ages. The period during which the
Merovingian dynasty founded by Clovis (c. 466-511) was
in power was a dark age for learning, but there was no
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complete breach with the past. Under the influence of
the church the barbarian invaders wished to base their
civilization on the Latin model, and since it was the lan-
guage of the church, Latin continued to be the language
of literature. Although interest in antiquity for its own
sake had little part in the late imperial and early medieval
ideal, under the protection of the church learning survived
in the medieval schools, and classical texts provided a
grounding in grammar, a training in logical thought, and a
philosophical premise for theology. Flavius Cassiodorus, a
retired statesman who founded a monastery at Vivarium,
in southern Italy, sometime after AD 540, encouraged
his monks to copy pagan as well as Christian authors, a
practice that spread later to other monasteries, particu-
larly those of the Benedictine order. About 563 the Irish
missionary Columba (c. 521-597) founded a church and
monastery on the island of Iona in the Inner Hebrides of
Scotland, and soon afterward Irish missionaries converted
the whole of Scotland and established monasteries in the
north of England. Later Irish missions led by Columban
(c. 543-615) founded Luxovium (Luxeuil) in the Vosges
Mountains of Gaul (590), Bobbio on the Trebbia (c. 612-
614), and St. Gall in Switzerland; Corbie near Amiens
was founded from Luxovium a century later, and these
monasteries played a leading role in the preservation of
ancient literature. In England, Aldhelm (c. 639-709) and
Bede (672/673-735) were men of considerable learning.
At this time learning was also alive in Visigothic Spain,
as is shown by the vast encyclopaedia of Isidore of Seville
(c. 560-636), which was of great importance for the re-
mainder of the Middle Ages. During the late 7th and 8th
centuries the successors of Columban converted first the
Frisians and then much of Germany; they founded the
important monasteries of Fulda (744), Lorsch, in Hesse
(764), and Hersfeld (c. 770), while Reichenau, on Lake
Constance (724), and nearby Murbach (727) were founded
by a refugee from Visigothic Spain.

The Carolingian Renaissance. Pepin III the Short
(reigned 751-768) began ecclesiastical reforms that Charle-
magne continued, and these led to revived interest in
classical literature. Charlemagne appointed as head of the
cathedral school at Aachen the distinguished scholar and
poet Alcuin of York, who had a powerful influence on
education in the empire. Many ancient texts were now
copied into the new Carolingian minuscule, and the palace
library allowed its books to be copied for other libraries,
so that learning was rapidly diffused. Latin poetry of some
merit was composed at and about the imperial court, and
Einhard’s life of Charlemagne (probably written ¢. 830-
833) is modeled on the biographies of Suetonius. Learned
work ‘-was resumed, and the historian Paul the Deacon
(Paulus Diaconus) abridged the abridgement of the lexicon
of Verrius Flaccus that had been made by Festus during
the 2nd century AD. The nearest approach in the Middle
Ages to a humanistic scholar was Servatus Lupus, abbot
of Ferriéres (c. 805-862), who collected, copied, and ex-
cerpted ancient manuscripts on a large scale. Despite the
splitting up of the Carolingian Empire in 843 and the trou-
bles resulting from the barbarian attacks on Europe of the
9th and 10th centuries, the educational apparatus created
by the so-called Carolingian Renaissance provided enough
momentum to keep the classical tradition going until a
new impulse arrived to carry it on to fresh developments.

The later Middle Ages. A renewed period of intellectual
activity in the ancient Benedictine foundation of Monte
Cassino heralded the renaissance of the 12th century.
Dante Alighieri (1265-1321) was familiar not only with
Virgil but also with Lucan, Statius, and Ovid, and The Di-
vine Comedy’s picture of the cosmos is deeply indebted to
Aristotle’s On the Heavens. William of Malmesbury (died
c. 1143) and John of Salisbury (1115/20-1180) were con-
siderable Latin scholars. During the 13th century a group
of scholars in Padua around Lovato Lovati (1241-1309)
and Albertino Mussato (1261-1329) were active human-
ists. Lovato read Lucretius and Catullus, studied Seneca’s
tragedies in the famous Codex Etruscus, and found and
read some of the lost books of Livy. Both men wrote
Latin poetry, Mussato composing a Senecan tragedy, the
Ecerinis, designed to open the eyes of the Paduans to the
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danger presented by Cangrande della Scala, the tyrant of
Verona, by describing the tyrannical conduct of their own
former despot, Ezzelino III.

THE REVIVAL OF LEARNING

Renaissance humanism. The humanist movement was
consolidated by the generation of Petrarch (Francesco Pe-
trarca; 1304-74). Petrarch actively looked for manuscripts,
building up what was for his day a remarkable library, and
taught himself to write an elegant classicizing Latin very
different from what had been customary during the Middle
Ages. Like Politian laier, he was a great poet in Italian; but
he valued far more than his vernacular poetry his Latin
epic Aftica, a skillful imitation of the Roman poets. Like
almost everyone before Politian, Petrarch knew little or no
Greek (on the manuscript of Homer that he possessed, see
above, Greek in the West). Giovanni Boccaccio (1313-75)
also looked actively for ancient manuscripts and actively
forwarded the aims of humanism.

The revival of classical learning that Petrarch and Boc-
caccio promoted was only one aspect of the complex
phenomenon of the Renaissance. In origin the movement
was utilitarian, seeking to exploit classical antiquity in
the service of modern man; the early Italian humanists
were not scholars so much as litterati and educators,
and it is a mistake to think that they were pagans. The
earlier idea that the invention of printing was an effec-
tive agent in the revival is also erroneous; for by 1470,
when the first editions of the Latin classics were quickly
coming off the presses, the Renaissance was already well
past its early stages. Thus, although Greek teachers and
Greek manuscripts had long before begun to enter Italy,
the advanced study of Greek, apart from the activities
of an isolated genius like Politian, made little headway
before the 16th century. The early humanists saw that the
manuscripts they discovered contained many corruptions
and enjoyed trying to emend them, but many of their con-
jectures were frivolous, and they often omitted to mark
them as conjectures, a practice that irritated later scholars.

Petrarch’s successor as the leader of the humanist move-
ment was Coluccio Salutati (1331-1406), chancellor of
Florence, who acquired many manuscripts and built up
a splendid library; it was he who invited Chrysoloras to
Florence. A later chancellor, Leonardo Bruni (c. 1370~
1444), translated into Latin Plutarch, Xenophon, six dia-
logues of Plato, and Aristotle’s Ethics and Politics. Poggio
Bracciolini (1380-1459) was the most active and the most
successful hunter of manuscripts, traveling to France, Ger-
many, and even England in pursuit of them. The same
period saw the beginning of the study of the ancient mon-
uments of Italy and the collection of coins and inscriptions
as well as works of art by scholars such as Flavio Biondo
(Flavius Blondus; 1392-1463) and later Pomponius Lae-
tus (1428-97). Cyriacus of Ancona (1391-1452) broke
new ground by traveling to the countries of the Turkish
Empire, where he drew monuments and copied inscrip-
tions, thus providing the only record of many objects that
were later lost.

Beginnings of modern scholarship. What may be called
professional standards of scholarship are seen first in the
work of Lorenzo Valla (1407-57) and Politian (Angelo
Poliziano; 1454-94). Valla in his Elegantiae demonstrated
the technique of pure and elegant classical Latin, free of
medieval awkwardness; when Pope Nicholas V ordered
the chief Greek prose writers to be translated into Latin,
Valla was responsible for Thucydides. He also translated
part of the Iliad into Latin prose. In his philosophical
works, which include treatises on pleasure and on free
will, he was the first modern to throw light on Epicurus.
Gifted with the historical sense of the true critic, Valla
perceived the spuriousness of several famous documents:
a treatise forged in the name of Dionysius the Areopagite,
the New Testament convert of St. Paul, by a later writer
now. called Pseudo-Dionysius; a collection of letters sup-
posedly exchanged by St. Paul and the 1st-century-AD
Roman philosopher Seneca; and the so-called Donation of
Constantine, by which the emperor Constantine the Great
was alleged to have granted to the papacy spiritual and
temporal dominion over Rome and the West.

Politian, like Petrarch a great poet in the vernacular,
began studying Greek at the age of 10 and attained a bet-
ter knowledge of it than any modern to that date; in his
collection of notes called Miscellanea, the second volume
of which was unfortunately lost and was published only
in 1972, he threw light on a variety of ancient writers,
including even Greek poets of the Hellenistic Age.

By 1500 most of the chief Latin authors were in print.
In that year Aldus Manutius (1449-1515) founded in
Venice his “Neacademia” (or Aldine Academy), dedicated
to, among other things, the issuing of large and relatively
cheap editions of ancient authors. Working in conjunc-
tion with the learned Cretan Marcus Musurus (1470-
1517), he brought out in 21 years 27 editiones principes
(first editions) of Greek authors, including five in the year
1502 alone. During the century that followed, the book
evolved from what was essentially an expensive facsimile
of a medieval manuscript into a working tool for scholars.
Other printers, such as the Giunta family in Florence, fol-
lowed Aldus’ example, and Zacharias Callierges in Rome
brought out the first printed texts of Pindar, Callimachus,
and the Homeric scholia. Aldus’ son Paulus Manutius
(1512-74) carried on his father’s business and did much
for the texts of Cicero. Petrus Victorius (1499-1585) was
the leading Italian scholar of his time, editing Aeschylus
and Euripides and writing commentaries on Aristotle’s
Rhetoric, Poetics, Politics,” and Nichomachean Ethics, as
well as editing other Greek texts and doing important work
on Cicero; he concentrated on producing careful editions
of the best manuscripts available, in a reaction against
the excessive emendation of earlier scholars. Francesco
Robortello (1516-67) also did important work on Aeschy-
lus and Aristotle’s Poetics. Fulvius Ursinus (1529-1600)
built up the Farnese library in Rome, edited the Greek
lyric poets, and made important contributions to numis-
matics and iconography. Carolus Sigonius (1523-84) and
Pirro Ligorio (¢. 1510-83) were active in the field of
history and antiquities, Ligorio producing. much genuine
material besides his notorious forgeries. But after the 16th
century, the atmosphere of the Counter-Reformation was
not favourable to disinterested inquiry, and Italian schol-
arship declined. The Jesuits in their educational activities
made use of the forms of humanism while abolishing its
content.

The Renaissance outside Italy. In Spain the Renais-
sance had made a promising beginning; Antonio of Ne-
brija (1444-1522) anticipated Erasmus in showing that
the Greek language had been pronounced by the ancients
differently from the modern Greeks, and later Antonio
Agostino, archbishop of Tarragona (1517-86), did impor-
tant work on ancient law and numismatics. But the Span-
ish Renaissance was frozen by the Counter-Reformation.

During the late 15th and early 16th centuries the new
learning began to establish itself north of the Alps. William
Grocyn, who had studied in Italy, was probably the first
man to teach. Greek in an English university; he was
friendly with John Colet and Thomas More, both of
England, and later with the Dutch humanist Desiderius
Erasmus. Thomas Linacre, later an eminent physician,
studied Greek in Italy under Politian; on his return to
England he gave lectures at which More was present.

Erasmus (c. 1466-1536), the first editor of the New Tes-
tament, was more concerned with biblical and patristic
studies than with the Greek and Latin classics for their
own sake. Yet his philosophia Christi, an attempt to me-
diate between ancient wisdom and Christian faith, was
closely linked with classical scholarship, and he found time
to produce numerous editions and translations .of Greek
and Latin authors, besides making such contributions
to scholarship as his famous collection of proverbs, the
Adagia. The Utopia of his English friend Thomas More
was profoundly influenced by Platonism. Erasmus’ pupil
Beatus Rhenanus was one of a group of German scholars
who brought out important editions of Latin texts. Philipp
Melanchthon (1497-1560) actively promoted scholarship
in Germany; his associate Joachim Camerarius (1500-74)
did much for Plautus, as did Hieronymus Wolf (1516-80)
for the Attic orators.

Erasmus formed a close connection with the great printer
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of Basel, Johannes Froben. Amerbach, Cratander, and
Hervagius were other notable printers of that city, active
in the production of critical editions of ancient texts.

Obliged as they were to concede primacy in Latin studies
to the Italians, the French during the 16th century took
the lead in Greek, although Denis Lambin (Lambinus;
1516-72) did valuable work on Cicero, Lucretius, and
Horace. Guillaume Budé (Budaeus; 1467-1540) laid the
foundations in Greek studies, and Jean Dorat (Auratus;
1508-88) and Adrien de Tournebu (Turnebus; 1512-65),
pioneers in the study of Greek poetry, inspired the con-
temporary poets Ronsard and du Bellay, the leaders of the
Pléiade group, with admiration for Greek literature. The
great printer Robert Estienne (Stephanus; 1503-59) pro-
duced the first critical edition of the Greek New Testament
(1551), reprinting Erasmus’ text but adding variants from
15 manuscripts. Estienne’s son, Henri, published many
editiones principes of Greek authors and a Greek The-
saurus (1572) not superseded until the early 19th century.

Two French scholars—Joseph Justus Scaliger (1540—
1609) and Isaac Casaubon (1559-1614)—deserve partic-
ular mention. Like Erasmus, Scaliger saw that classical
learning should be a unity. His diversity was that of the
explorer, not the dilettante; each edition opened up a new
path: that of Festus (1575) to Old Latin, that of Manilius’
Astronomica (1579) to ancient astronomy, for example.
He assisted Janus Gruterus (1560-1627) by compiling the
indexes to his famous Inscriptiones antiquae totius orbis
Romani and encouraged the collection of the fragments
of classical literature. But his greatest achievement was to
bring order into the chaos of ancient chronology in his
De emendatione temporum (1583) and Thesaurus tempo-
rum (1606).

Casaubon, too, perceived that antiquity must be studied
as a whole and also (and this too Erasmus understood)
that the study must begin from Greek. Through his series
of detailed commentaries on difficult and prolific authors
(Strabo, Athenaeus, Polybius), he was instrumental in
turning scholarship—hitherto an art—into a science.

Henri Estienne, Scaliger, and Casaubon were all
Huguenots, and all died in exile—Estienne in Lyon,
Scaliger in Leiden, and Casaubon in London. Another
eminent Huguenot scholar of the time, Marcus Antonius
Muretus (Marc-Antoine de Muret; 1526-85), the most
elegant writer of Ciceronian Latin since Cicero, who de-
fended the practice of emendation against the cautious
Victorius, left France when accused of homosexuality, be-
came a Catholic, and enjoyed great success in Rome.

Scholarship in the 17th century. After the conversion
of Henri IV to Roman Catholicism French scholarship
declined, as Italian scholarship declined during the age of
the Counter-Reformation. But the action of the Jesuits
in challenging the authenticity on which the privileges of
the Benedictines depended caused the latter to turn to the
study of paleography in order to defend themselves, thus
occasioning the chief contribution of France to classical
studies during the 17th century. Jean Mabillon (1632-
1707) established Latin paleography as a modern science,
and another inmate of the monastery of St. Germain-des-
Prés, Bernard de Montfaucon (1655-1741), did the same
for Greek paleography. This kind of work was contin-
ued by the great antiquarians of the following century,
notably L.A. Muratori (1672-1750) and Scipione Maffei
(1675-1755).

As scholarship declined in France (where the series of
Delphin Classics supervised by Pierre-Daniel Huet from
1670 to 1680 marks the summit of strictly classical
achievement), so it rose and flourished in the Netherlands.
Christophe Plantin had founded his great press in Antwerp
in 1550 and the Elzevirs theirs in Leiden in 1580 and
later in Amsterdam. Scaliger ended his days in the newly
founded State University of Leiden. Justus Lipsius (1547-
1606) produced important editions of Tacitus and Seneca,
at the same time promoting a new Christian Stoicism. The
great jurist Hugo Grotius (1583-1645), in many ways the
true successor of Erasmus, did brilliant work in classical
studies as well as in many other fields. Nicolas Heinsius
(1620-81) produced editions, based on extensive study
of manuscripts, that earned him the title “saviour of the
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Latin poets.” His counterpart in prose, John Gronovius
(1611-71), produced editions of Livy, Seneca, Pliny, and
others. The letters of Heinsius and Gronovius testify to as
ample a conception of classical studies as that of Scaliger
and Casaubon.

The Thirty Years’” War (1618-48) had a disastrous ef-
fect on scholarship. Among the classicists in Holland and
Germany, stagnation set in; unwieldy, uncritical variorum
editions became the fashion, and the collection of “an-
tiquities,” divorced from linguistic study and from crit-
ical scholarship, degenerated into the mere piling up of
information.

The 18th century: the age of Bentley. Since the late
16th century little had been heard of English scholarship;
once the study of Greek had been established by Linacre,
Grocyn, Sir John Cheke, and their contemporaries, the
English preoccupation with education had set in. John
Selden is the most notable of few exceptions, and he was a
jurist and antiquary, not an academic, though his De Diis
Syris (1617) laid the foundations of Eastern scholarship.
A new era began with the Epistola ad Joannum Millium
(1691) of Richard Bentley (1662-1742). This collection
of brilliant miscellaneous observations, promptied by the
editio princeps of the 6th-century Byzantine chronicle of
John Malalas, displayed already the comprehensive learn-
ing and rare power of divination that were to enable Bent-
ley to lay the foundations of the critical scholarship of the
coming age. Although his achievements in textual criticism
were singularly brilliant, Bentley must not be thought of
as a mere editor of texts but as the creator of a critical
method that was to be applied with powerful effect in ev-
ery department of antiquity. This is in evidence above all
in his Dissertation upon the Epistles of Phalaris (expanded
edition, 1699), the first important work of classical schol-
arship written in a-modern language. His editions of Hor-
ace (1711), Terence (1726), and Manilius (1739) were all
of masterly quality. He did remarkable work in collecting
fragments of Menander and Callimachus, and although
he never completed his proposed editions of Homer and
the New Testament, the preparatory work he did toward
them had a revolutionary effect in both fields of study.

After Bentley’s death the only part of his inheritance
taken up by his countrymen was his work in textual criti-
cism. The work of his English contemporaries in this field,
who include such important scholars as Jeremiah Mark-
land (1693-1776), Thomas Tyrwhitt (1730-86), Benjamin
Heath (1704-66), and Samuel Musgrave (1732-80), was
carried further by the next generation. Richard Porson
(1759-1808), Peter Elmsley (1773-1825), and P.P. Dobree
(1782-1825) all concentrated upon Attic drama,- Porson
showing a particularly fine feeling for Greek.

In 1786 Sir William Jones (1746-94) began the study
of Sanskrit that was to lead to the establishment of the
new discipline of comparative philology. Edward Gibbon
(1737-94), essentially self-educated despite his early resi-
dence at Magdalen College, Oxford, made with The His-
tory of the Decline and Fall of the Roman Empire (1776-
88) the greatest single contribution to the study of an-
cient history in the whole 18th century. The Essay on the
Original Genius of Homer by Robert Wood (c. 1717-71),
printed privately in 1767 and published posthumously in
1775, not only marked a new stage in Homeric studies
but also assisted the movement toward exploration of
ancient sites in Greece. Exploration was powerfully pro-
moted by the publications in London of the Society of
Dilettanti, especially the drawings in The Antiquities of
Athens (four volumes, 1762-1808), by James Stuart and
Nicholas Revett.

Meanwhile in the Netherlands, where Bentley’s greatness
had at once been recognized, a distinguished series of
scholars—Tiberius Hemsterhuys (1685-1766), L.K. Valck-
enaer (1715-85), the German emigrant David Ruhnken
(1723-98), and, later, Daniel Wyttenbach (1746-1820)—
continued to do valuable work on Greek texts, including
the difficult but rewarding remains of ancient lexicog-
raphy. Bibliographical works and dictionaries were now
improved; Johann Albert Fabricius (1668-1736) put the
bibliography of Greek and then Latin literature on a new
footing, and Egidio Forcellini in Padua superseded the
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Latin thesaurus of Robert Estienne. The study of ancient
coins was greatly advanced by the work of the Swiss-born
scholar Ezechiel Spanheim (1629-1710) and the Austrian
scholar J.H. Eckhel (1737-98).

In archaeology the 18th century saw the beginning of
the excavation of Herculaneum and Pompeii and of ex-
ploration of the remains of the Etruscan civilization. His-
torical source criticism (Quellenkritik) began in the work
of the German historian Barthold Niebuhr (1776-1831).
But technical progress was not enough. A new spirit was
needed to arouse classical studies to take their place in the
modern world, and it came from Germany.

MODERN CLASSICAL SCHOLARSHIP

The new German humanism. The “new humanism” that
transformed German intellectual life in the late 18th cen-
tury was a complex phenomenon, acting through scholar-
ship, education, philosophy, and literature. Educationally
the University of Gottingen played a leading part: there
J.M. Gesner (1691-1761) and C.G. Heyne (1729-1812)
introduced a new approach—an attempt to enter into the
spirit of the past as displayed in its artistic monuments as
well as in its literature. J.J. Winckelmann (1717-68) was
the first to mark out the successive periods into which the
history of Greek art falls. He was also the first to isolate
and describe the essentially Hellenic element in Greek art
and to relate the development of art in antiquity to other
aspects of culture. He demonstrated that a large num-
ber of vases then known as Etruscan because they had
been found in Etruscan cemeteries were in fact Greek, al-
though the original error was to be perpetuated by Josiah
Wedgwood, who named his pottery works “Etruria” in
1769. Winckelmann’s influence ranged over the literary
as well as the academic world, powerfully affecting such
figures as Lessing, Herder, and Goethe, who named the
memorial essay that he published in 1805 Winckelmann
und sein Jahrhundert (“Winckelmann and His Century”).
Goethe (1749-1832) made a systematic effort to know and
understand Greek art and literature, particularly Greek
sculpture and the poetry of Homer, and to utilize them
for his own purposes; it may be doubted whether anyone
since ancient times had understood the Greeks so well. He
was a friend of Wilhelm von Humboldt (1767-1835), the
great statesman and pioneer of the study of language who
founded Frederick William University (later the Univer-
sity of Berlin), which rapidly became the leading univer-
sity of Europe.

Goethe was also in touch with F.A. Wolf (1759-1824),
a Gottingen pupil of Heyne. Wolf defined the “science
of antiquity” (Altertumswissenschaft) and mapped out
its constituent provinces and principles. Influenced by
Herder, with his special interest in the early literatures of
various peoples and their special characteristics, Wolf in
his Prolegomena ad Homerum (1795) raised such ques-
tions about Homer as to give rise to a debate that has
continued ever since. Goethe was at first carried away by
Wolf’s theory that the Iliad and Odyssey were composed
orally by a number of authors and that the artistic unity
of the poems was a later imposition, but he eventually
returned to his belief in an individual Homer, as scholars
have done increasingly in the 20th century.

Another great classical scholar in close touch with Goethe
was Gottfried Hermann (1772-1848), who continued the
tradition of 18th-century rationalism, applying to the
study of ancient poetry a critical method based on a strict
Kantian logic. Hermann did much to advance the study
of Homer, Pindar, late epic poetry, and Greek metre. By
his editions of Sophocles, Aeschylus, and part of Euripides
he effected a great and permanent improvement in the
texts of these poets.

Hermann had many distinguished pupils, including C.A.
Lobeck (1781-1860), a grammarian of great learning and
acuteness, who in his famous book Aglaophamus (1829)
refuted the seductive but dubious theory of the Heidelberg
professor G.F. Creuzer that the mythology of Homer and
Hesiod contained symbolic elements of an ancient Orien-
tal revelation from which it was ultimately derived. August
Meineke (1790-1870) did important work on Hellenistic
poetry and produced an excellent edition of the fragments

of Greek comedy. August Immanuel Bekker (1785-1871),
a pupil of Wolf, took advantage of the accumulation in
Paris of many previously inaccessible manuscripts from
various countries following the Napoleonic conquests to
make a valuable contribution to the texts of many prose
authors. Wilhelm Dindorf (1802-83) edited many texts,
including the scholia on Rome and on Demosthenes. With
his brother Ludwig and K.B. Hase, he revised the great
Greek Thesaurus of Henri Estienne. Hermann’s son-in-
law Moritz Haupt (1808-74) did important work on Latin
poetry. H.L. Ahrens (1809-81) wrote on the Greek di-
alects and on the bucolic poets. August Nauck (1822-92),
who taught in St. Petersburg, made a notable contribution
to the establishment of the texts of Greek tragedy.

The school of Hermann  with its strong emphasis on
linguistic study came occasionally into conflict with the
representatives of a newer trend in the approach to antig-
uity. In Berlin August Boeckh (1785-1867) did important
work on Greek poetry, particularly Pindar, but also estab-
lished on a firm footing the study of Greek private and
public economy and the systematic collection of Greek
inscriptions. K.O. Miiller (1797-1840), the author of an
important history of Greek literature, which first appeared
in English, was a pioneer of the study of Greek, Roman,
and Etruscan origins and of the mythology of the different
parts of Greece, which he believed could shed much light
on early history. He was a strong upholder of the impor-
tance of art and archaeology in the study of antiquity, as
was F.G. Welcker (1784-1868), who applied deep knowl-
edge of Greek art and religion to the interpretation of
literature and did much to shape the wider conception of
the study of antiquity that was now coming to maturity.

The comparative study of Indo-European languages that
was initiated by Franz Bopp (1791-1867), one of the
famous scholars who gave the University of Berlin ‘its en-
viable reputation, profoundly influenced the study of the
ancient as well as other languages. One field in which this
was seen was the study of early Latin, which was now
placed on a new basis by Friedrich Ritschl (1806-76), who
applied knowledge gained from the study of inscriptions to
the elucidation of early Latin texts. There followed much
important work on early Latin, such as that of Johannes
Vahlen (1830-1911) on Ennius and that of Otto Ribbeck
(1827-98) on Roman tragedy.

The rise of textual criticism. Knowledge of ancient lit-
erature must always rest on the standards of editing and
criticism of Greek and Latin texts that have come down in
a corrupt and sometimes mutilated state. Early in the 19th
century great advances were made in this field of classical
studies. Angelo Cardinal Mai (1782-1854) published hith-
erto unknown Greek and Latin texts, including much of
Cicero’s De republica, from newly discovered palimpsests.
A.L Bekker, as well as editing many unknown Greek texts
in the Paris collections (see above), was able, by use of
newly discovered earlier and better manuscripts, to pro-
duce better editions of the classical authors than those then
current. But the formulation of a technique of systematic
recension (i.e., analysis and evaluation of a manuscript
tradition) was gradual, with its roots in the 18th century.
Such New Testament scholars as J.A. Bengel (1687-1752)
had established the principle that the witnesses to a text
must be classified and their testimony evaluated accord-
ing to their textual genealogy. For a time, the perceived
barrier between “sacred” and “profane” texts limited the
influence of such work on the analysis of “pagan” sources.
During the first half of the 19th century the combined
efforts of several scholars, notably Ritschl, Jakob Bernays
(1824-81), and the Danish Latinist J.N. Madvig (1804-
86), evolved the critical method usually associated with the
name of Karl Lachmann (1793-1851) because it is most
strikingly exemplified in his edition of Lucretius (1850).

The respect felt for Lachmann by such men as his friend
and pupil Moritz Haupt turned into something like critical
orthodoxy, however: the new techniques were rigorously
applied by less gifted scholars, so that in this department
of scholarship some work came to be distinguished by
a blind confidence in the so-called scientific method as
needing little intelligence in its handling. Madvig had
realized the importance, restressed in the mid-20th cen-
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tury, of allowing for inequalities and anomalies in an
author’s style; but these warnings were lost on those who,
exuberantly confident in their own powers, proceeded
to wholesale athetesis, or rejection of works as spurious,
based on inconsistencies within a text. It was a similarly
rigid insistence on analogical methods of criticism that
marred the achievements of even such a great critic as the
Dutch C.G. Cobet (1813-89) and so set a bad example to
lesser scholars.

Developments in the study of ancient history and philos-
ophy. Corresponding progress was made in the field of
ancient history. Berthold Niebuhr, the pioneer in historical
source criticism, applied a rational skepticism to ancient
legends and traditions; he also promoted the collection of
Latin inscriptions. J.G. Droysen (1808-84) wrote notable
histories of Alexander the Great and of the Hellenistic
Age; in fact, the very concept of a Hellenistic Age was
his invention. Theodor Mommsen (1817-1903), starting
as a professor of Roman law, made vast contributions to
almost every branch of Roman studies, but particularly
to the history of law and government and of the admin-
istration of the Roman provinces. He took a central part
in the systematic collection of Latin inscriptions and was
familiar with virtually every text and document relevant
to Roman history. Mommsen’s method of studying an
entire civilization had influence on historical studies in
general far beyond the limits of ancient history; perhaps
the most distinguished of his pupils was the great sociol-
ogist Max Weber (1864-1920). In the second half of the
century, Eduard Meyer (1855-1930), equipped with wide
knowledge of Oriental as well as Greek and Latin sources,
wrote an important history of the ancient world. Notable
histories of Greece were brought out by Georg Busolt
(1850-1920) and Karl Julius Beloch (1854-1929).

At the beginning of the 19th century Friedrich Schleier-
macher (1768-1834), another of the scholars who gave the
University of Berlin its special lustre, revitalized the study
of Plato. Eduard Zeller (1814-1908) wrote a history of
ancient philosophy that has been several times revised and
is still useful. Later Hermann Diels (1848-1922) collected
the fragments of pre-Socratic philosophers and of the so-
called doxographers who preserved much of the evidence
for our knowledge of ancient philosophy. The texts rel-
evant to Epicureanism were edited by Hermann Usener
(1834-1905), who employed the new methodology of
comparative religion to throw much light on the religion
of Greece, not disdaining the study of popular culture and
of folklore as well; his work was continued by a line of
pupils, and he had an important influence on the great art
historian Aby Warburg (1866-1929). Late in the century
Erwin Rohde (1845-98) wrote Psyche, an important study
of Greek beliefs about the soul.

Nations other than Germany made more modest contri-
butions to scholarship, most of them being more concerned
with teaching than with research. (For the Italian contri-
bution to papyrology, see below.) The literary scholarship
of the French, though elegant and polished, was superficial
in comparison with that of the Germans. It is significant
that the leading Hellenist of France was the German-born
Henri Weil (1818-1909). Great figures were exceptional;
among them were J.A. Letronne (1787-1848), an archae-
ologist and epigraphist, and Paul-Emile Littré (1801-81),
the famous lexicographer and positivist philosopher whose
remarkable translation of Hippocrates emanated merely
as a side interest of his philosophical vocation.

In England a notable contribution to ancient history and
to the study of Plato and Aristotle came from the banker
George Grote (1794-1871), who saw antiquity from the
viewpoint of modern liberalism and utilitarianism. Later
in the century the ancient universities produced a few
distinguished scholars: H.A.J. Munro (1819-85) did im-
portant work on Catullus and Lucretius; Sir Richard Jebb
(1841-1905) wrote a good commentary on the newly dis-
covered Bacchylides and also one on Sophocles, which
despite some technical deficiencies is still useful because
of the author’s rare feeling for Greek; and Ingram Bywater
(1840-1914) contributed significantly to the study of Aris-
totle’s Ethics and Poetics and acquired rare knowledge of
the history of scholarship.
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In the United States the leading figure was B.L. Gilder-
sleeve (1831-1924), who insisted that American classical
scholars should aim at the highest European standards.
Germany was rightly taken as a model, and valuable work
was done, especially in grammar, syntax, and linguistics,
by such scholars as W.W. Goodwin (1831-1912), J.W.
White (1849-1917), and H.W. Smyth (1857-1937). But
too often it was not the admirable qualities of the best
German scholars but the dryness, pedantry, and verbosity
of the worst that were reproduced. This led to a reaction
that went too far in the opposite direction and so did
considerable damage. In archaeology, however, the vast
resources of America were applied with ever-increasing
effectiveness.

Developments in archaeology and art history. The foun-
dation of the Instituto di Correspondenza Archeologica
in Rome in 1829 provided an international centre for
archaeological studies in Italy, which now progressed
rapidly. Eduard Gerhard (1795-1867) founded the study
of Greek vase painting as a scientific discipline; his re-
port on the numerous Greek vases excavated from the
Etruscan necropolis of Vulci (1831) was epoch-making.
In Bonn, Welcker built up the first large - collection of
plaster casts of Greek sculpture. Another pioneer of the
study of Greek art was his colleague Otto Jahn (1813-
69), also an excellent Latinist. After the establishment of
the Greek kingdom in 1830 the various European nations
set up schools in Athens as they had done in Rome, and
excavations on a large scale took place not only in Greece
but all over the eastern Mediterranean world.

In archaeology the great impetus came from an amateur,
Heinrich Schliemann (1822-90), whom no one can de-
prive of the credit for having guessed that remarkable finds
might be made at Troy, Mycenae, and Tiryns, for having
deliberately made a fortune so that he might do so, and
for having discovered and promoted the great archaeolo-
gist Wilhelm Dorpfeld (1853-1940). In 1900 the ancient
city of Knossos on Crete was excavated by the English ar-
chaeologist Sir Arthur Evans (1851-1941), which enabled
the study of Mycenaean civilization to be supplemented
by that of Minoan. The French excavated the two great
Apollonian shrines at Delos and Delphi.

Papyri had been found in large numbers in the Epicurean
library at Herculaneum discovered during the 18th cen-
tury, and from 1878, when a roll turned up in Egypt, spo-
radic finds were made. From about the 1870s systematic
excavation led to a steady stream of discoveries, mostly
from al-Fayyim, where the sunshine acts upon the soil in
such a way as to preserve papyrus. The Italian Amedeo
Peyron (1785-1870) was a pioneer in the new discipline
of papyrology, as was Domenico Comparetti (1835-1927),
the author of a famous book about the fortune of Virgil’s
works during the Middle Ages. The eminent Italian legal
scholar and paleographer Girolamo Vitelli (1849-1935)
became an expert papyrologist and had great personal
influence. In Germany important papyri were published
under the supervision of Wilhelm Schubart with the help
of Wilamowitz-Moellendorff. In 1891 the Constitution of
Athens by Aristotle and the poems of Herodas were pub-
lished from a papyrus in the British Museum, and in
1897 they were followed by the poems of Bacchylides
from the 5th century Bc. In 1898 the Oxford scholars B.P.
Grenfell and A.S. Hunt brought out the first volume of
the series, still not concluded, that contains the texts of
the papyri found by them at Oxyrhynchus. Documentary
papyri supply useful evidence for law and government
in Roman Egypt, and literary papyri supply a priceless
supplement to the knowledge of Greek (and occasionally
Latin) literature.

The 19th century saw the beginning of many great enter-
prises, both individual and collective, that have equipped
scholars with invaluable tools: collections of fragments,
inscriptions, and works of art; and improved dictionaries,
special lexica, handbooks, encyclopaedias, and catalogs of
manuscripts. The invention of photography made it pos-
sible to produce facsimiles of manuscripts and documents
and to distribute better likenesses of monuments and
works of art. Many of these projects were sponsored by
the various national academies, which were now linked by
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the Association des Académies, the driving force of which
was Mommsen.

The rise of professionalism. Associated with Germany
was the movement toward what may be called profession-
alism during the second half of the 19th century. Though
Wolf’s example in founding a classical periodical in the
vernacular had been followed elsewhere (e.g., the English
Classical Journal, 1810-29), journals written primarily by
professional scholars for professional scholars only began
to proliferate after about 1850.  Coupled with this pro-
liferation were the increased importance of universities,
seminars, and academies (with their published proceed-
ings) and the growing habit of early publication of, for
instance, the Ph.D. dissertation, the academic “program,”
and the technical monograph.

Specialization was accompanied by a rise in technical
standards of argument and presentation and a tendency
toward the use of learned jargon—a phenomenon particu-
larly noticeable in classical studies because of the contrast
with earlier scholarly literature. An allied change was the
replacement of Latin by the vernacular as a medium of
scholarly intercourse and publication (with traditional ex-
ceptions, such as the preface and apparatus of a critical
text). Thus, after about 1850 a classical scholar who wished
to keep abreast of developments in his subject had to be
able to read at the least English, French, German, Italian,
and, in some cases, Russian. These changes had more
immediate results in continental Europe and the United
States; in England their effects were delayed in part by
the insularity that characterized English scholarship after
Bentley, in part by the concentration of the older univer-
sities on teaching, and a consequent distrust by tutors of
a strong professoriate and of “pure research.”

Late 19th-century developments in German scholarship.
Germany made so vast a contribution to 19th-century
classical scholarship that it would be impossible to name
all of the eminent scholars of the period. But from a time
rather earlier than the establishment of the German Em-
pire (1871), signs of decline might be observed; the new
methods had begun to harden into orthodoxy, mechani-
cally applied by a mass of inferior practitioners. There was
a strong tendency toward excessive emendation and dele-
tion, and the overconscientious accumulation of details led
to much dullness. From this situation German scholarship
was to make a remarkable, though not complete, recov-
ery, thanks to the generation of Ulrich von Wilamowitz-
Moellendorff (1848-1931), who broke down the barriers
that had grown up between the divisions of his subject,
making important contributions to them all. He was the
author of the first commentary on a Greek poem in which
the entire apparatus of modern scholarship, encompassing
not only literary knowledge but also. that of history, art,
archaeology, linguistics, and religion, was brought to bear
on the elucidation of the work in question; this was his
commentary on the Herakles of Euripides (lst edition,
with a remarkable introduction to Attic tragedy, 1889;
2nd edition, 1895). Wilamowitz-Moellendorff produced
many more texts and commentaries, besides important
work on Greek history, religion, metre, and the history of
scholarship. As a professor in Greifswald, Gottingen, and
finally Berlin, he exercised a powerful influence.

At the same time Eduard Schwartz (1851-1940) did much
not only for the study of Greek history and literature but
also for the history of the Christian Church; Georg Kaibel
(1850-1901) advanced the study of Greek drama and of
verse inscriptions; and Carl Robert (1850-1922) combined
archaeological with literary expertise in remarkable fash-
ion. Friedrich Leo (1851-1914) contributed significantly
to Plautine studies and began a history of Latin literature
of high quality. Jacob Wackernagel (1853-1938) of Basel
and Wilhelm Schulze (1863-1935) used their mastery of
comparative linguistics to throw light on Greek and Latin
texts. Richard Reitzenstein (1861-1931) was eminent not
only in the field of Greek literature and lexicography but
also in that of ancient religion. Ludwig Traube (1861-
1907) did important work in Latin paleography.

Classical scholarship in the 20th century. World War I
dealt a heavy blow to classical studies, as to all humane
letters, and the numbers of those studying Greek and Latin

were noticeably affected; but scholars showed courage and
energy in adapting themselves to new conditions. Wila-
mowitz-Moellendorff continued to be active, and his last
decade saw more abundant and more important publica-
tions than any other of his career. His pupils produced
much important detailed work: Felix Jacoby (1876-1959)
began and carried far a learned edition of the fragments of
the Greek historians; Paul Maas (1880-1964) showed rare
expertise in Greek metrics, textual criticism, and paleogra-
phy; Eduard Fraenkel (1888-1970) did valuable work on
Plautus’ relation to his Greek originals and later devoted
to Aeschylus’ Agamemnon one of the most learned of all
commentaries; and Rudolf Pfeiffer (1889-1979) wrote a
masterly commentary on Callimachus and an important
history of classical scholarship.

Reacting against the classicism of the age of Goethe,
scholars of the late 19th century saw the study of antig-
uity mainly from a historical standpoint: they accumu-
lated masses of detail, which sometimes led to dryness,
and tended to think exclusively in terms of concrete fact.
Discontent arose with the recognition that an excessive
preoccupation with the details of their development can
harm the understanding of works of literature and thought.
Attempts were made to revive classical scholarship by res-
cuing it from the domination of historical study. Werner
Jaeger (1888-1961), an Aristotelian scholar who succeeded
Wilamowitz-Moellendorff in his Berlin chair, attempted,
without much success, to achieve this by institutional
means. More was accomplished by Karl Reinhardt (1886-
1958), who, though a devoted pupil of Wilamowitz-Moel-
lendorff, had been in contact from his youth with the
ideas of Nietzsche and of the circle around the poet Stefan
George. Combining deep learning with refined sensibility,
Reinhardt did important work on pre-Socratic philosophy
and on Poseidonius and later on Sophocles, Aeschylus,
and Homer. .

Even before the start of World War II, National Socialist
persecution had gravely damaged scholarship in Germany,
the main centre of classical studies. The United States
and, to an even greater extent, England benefited from
the efflux of scholars from the Continent. Jaeger and two
other eminent pupils of Wilamowitz-Moellendorff, Paul
Friedlander (1882-1968) and Hermann Frankel (1888-
1977), spent the rest of their lives in the United States.
So did the Russian M.I. Rostovtzev (1870-1952), who
made a vast contribution to the study of the social and
economic history of the ancient world. Thaddeus Zielinski
(1859-1944), the Polish scholar who did important work
on Ciceronian clausulae (clauses) and other topics, was
murdered by the Nazis. Eduard Norden (1868-1941), who
studied the formal prose of the ancients and did impor-
tant work on ancient religion and on Latin literature, died
in Switzerland. Jacoby, Maas, Fraenkel, and Pfeiffer, as
well as the eminent archaeologist Paul Jacobsthal (1880-
1957), settled in England, where Fraenkel in particular
taught most effectively, creating links between English
and continental scholarship. Pfeiffer, like Kurt von Fritz
(1900-85), who spent the war years in America, returned
to Germany.

In Italy the school founded by Vitelli continued under
the leadership of Giorgio Pasquali (1887-1952), a pupil
of Schwartz and Leo, and Gaetano de Sanctis (1870-
1957) did important work on ancient history. In Sweden
Einar Lofstedt (1880-1955) and. his school threw much
light on Vulgar Latin and indirectly on Latin in general,
and M.P. Nilsson (1874-1967) wrote a learned history of
Greek religion.

In France classical studies to some degree slumbered un-
der the conservative establishment, but Antoine Meillet
(1866-1936) and others advanced the study of linguistics,
and Louis Gernet (1882-1962) founded an important
school of scholars who applied the techniques of modern
sociology and anthropology to the study of antiquity.

In England A.E. Housman (1859-1936) continued with
great distinction the tradition of exclusively textual study,
editing Juvenal, Lucan, and most notably Manilius. J.D.
Denniston (1887-1949) made a valuable study of the
Greek particles. Edgar Lobel. (1887-1981) from 1927
edited the literary papyri from Oxyrhynchus with unri-
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valed expertise. Sir Denys Page (1908-78) edited many
Greek poetical texts with great success. Gilbert Murray
(1866-1957) was not only a literary scholar but, like Jane
Harrison (1850-1928), a pioneer in the use of anthropo-
logical and sociological methods in the study of antiquity.
F.M. Cornford (1874-1943) shared this interest but went
on to contribute significantly to the study of Plato and the
pre-Socratics. E.R. Dodds, starting with Neoplatonism,
applied psychological as well as anthropological knowl-
edge to the study of early Greek thought, also writing
excellent commentaries on: Euripides’ Bacchae and Plato’s
Gorgias. Sir John Beazley (1885-1970), with deep learn-
ing and refined sensibility, put.the whole study of Greek
vase painting on a new basis by applying the method of
the 19th-century Italian art critic Giovanni Morelli to the
identification of individual painters.

The way in which research may (and indeed must) tran-
scend the conventional limits of individual disciplines is
exemplified during this period in the history of the Homer-
ic Question: the efforts of scholars in such diverse fields as
linguistics, archaeology, Hittite studies, folklore, and com-
parative oral.literature have materially advanced under-
standing of the poems. The problem was transformed by
the proof of an American scholar, Milman Parry (1902-
35), that the poems are typical of a poetic tradition that
has passed through a long phase of oral transmission.

Excavation continued, despite many political and finan-
cial difficulties, and a steady stream of discoveries came
from Greece, Italy, and other Mediterranean lands. Per-
haps the most exciting new find after World War II was the
discovery by the Greek archaeologist Spyridon Marinatos
of a Minoan town, with fine and well-preserved frescoes,
on the island of Thera. Although large-scale excavations in
search of papyri have been discontinued for many years,
new papyri have not ceased to be discovered. Since World
War II the authors who have benefited most have been
Callimachus, Menander, and Stesichorus. In 1952 Michael
Ventris showed that the language of the so-called Linear B
syllabic script on clay tablets found at Mycenae and other
places is Greek, thus throwing light on a far earlier stage
of the language than had previously been known.

The history of classical scholarship has continued to be
one of activity and progress. The publication of new in-
scriptions and of new papyri and other manuscripts has
yielded important new material, and, considering the lim-
ited resources available, the task of presenting the texts
of literary works and documents in up-to-date editions
has been carried out with considerable success. Lately
the Hellenistic and Imperial periods have received greater
emphasis and have been given greater credit for their
achievements.

But such are the threats presented by social change and
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utilitarian pressures that heroic efforts will be needed if
progress is to continue. In Europe at the beginning of the
20th century many schools gave a good grounding in the
ancient languages. This is now no longer the case and,
as a result, the years when the memory is at its best for
learning new languages are wasted. In the United States,
vast reserves not only of money but also of talent and
enthusiasm make a large contribution to classical studies,
but progress is impeded not only by the failure of the
schools to teach the ancient languages but also by the ma-
terialism and utilitarianism that are gaining ground both
there and in Europe. .
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The History of Science

n the simplest level, science is knowledge of the
world of nature. There are many regularities in na-

ture that mankind has had to recognize for survival
since the emergence of Homo sapiens as a species. The
Sun and the Moon periodically repeat their movements.
Some motions, like the daily “motion” of the Sun, are
simple to observe; others, like the annual “motion” of the
Sun, are far more difficult. Both motions correlate with
important terrestrial events. Day and night provide the
basic rhythm of human existence; the seasons determine
the migration of animals upon which humans depended
for millennia for survival. With the invention of agricul-
ture, the seasons became even more crucial, for failure
to recognize the proper time for planting could lead to
starvation. Science defined simply as knowledge of natural
processes is universal among mankind, and it has existed
since the dawn of human existence.

The mere recognition of regularities does not exhaust the
full meaning of science, however. In the first place, regu-
larities may be simply constructs of the human mind. Hu-
mans leap to conclusions; the mind cannot tolerate chaos,
so it constructs regularities even when none objectively
exists. Thus, for example, one of the astronomical “laws”
of the Middle Ages was that the appearance of comets
presaged a great upheaval, as the Norman Conquest of
Britain followed the comet of 1066. True regularities must
be established by detached examination of data. Science,
therefore, must employ a certain degree of skepticism to
prevent premature generalization.

Regularities, even when expressed mathematically as laws
of nature, are not fully satisfactory to everyone. Some in-
sist that genuine understanding demands explanations of
the causes of the laws, but it is in the realm of causation
that there is the greatest disagreement. Modern quantum
mechanics, for example, has given up the quest for cau-
sation and today rests only on mathematical description.
Modern biology, on the other hand, thrives on causal
chains that permit the understanding of physiological and
evolutionary processes in terms of the physical activities of
entities such as molecules, cells, and organisms. But even if
causation and explanation are admitted as necessary, there
is little agreement on the kinds of causes that are permis-
sible, or possible, in science. If the history of science is to
make any sense whatsoever, it is necessary to deal with the
past on its own terms, and the fact is that for most of the
history of science natural philosophers appealed to causes

that would be summarily rejected by modern scientists.
Spiritual and divine forces were accepted as both real and
necessary until the end of the 18th century and, in areas
such as biology, deep into the 19th century as well.

Certain conventions governed the appeal to God or the
gods or to spirits. Gods and spirits, it was held, could
not be completely :arbitrary in their actions; otherwise the
proper response would be propitiation, not rational in-
vestigation. But since the deity or deities were themselves
rational, or bound by rational principles, it was possible
for humans to uncover the rational order of the world.
Faith in the ultimate rationality. of the creator or governor
of the world could actually stimulate original scientific
work. Kepler’s laws, Newton’s absolute space, and Ein-
stein’s rejection of the probabilistic nature of quantum
mechanics were all based on theological, not scientific,
assumptions. For sensitive interpreters of phenomena, the
ultimate intelligibility of nature has seemed to demand
some rational guiding spirit. A notable expression of this
idea is Einstein’s statement that the wonder is not that
mankind comprehends the world, but that the world is
comprehensible.

Science, then, is to be considered in this article as knowl-
edge of natural regularities that is subjected to some de-
gree of skeptical rigour and explained by rational causes.
One final caution is necessary. Nature is known only
through the senses, of which sight, touch, and hearing are
the dominant ones, and the human notion of reality is
skewed toward the objects of these senses. The invention
of such instruments as the telescope, the microscope, and
the Geiger counter has brought an ever-increasing range of
phenomena within the scope of the senses. Thus, scientific
knowledge of the world is only partial, and the progress of
science follows the ability of humans to make phenomena
perceivable.

This article provides a broad survey of the development
of science as a way of studying and understanding the
world, from the primitive stage of noting important regu-
larities in nature to the epochal revolution in our notion
of what constitutes reality that has occurred in 20th-
century physics. More detailed treatments of the histories
of specific sciences, including developments of the later
20th century, may be found in the articles BIOLOGICAL
SCIENCES; EARTH SCIENCES; and PHYSICAL SCIENCES. See
also the references in the Propedia, Part Ten, Division III.
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Science as natural philosophy

PRECRITICAL SCIENCE

Science, as it has been defined above, made its appearance
before writing. It is necessary, therefore, to infer from ar-
chaeological remains what was the content of that science.

From cave paintings and from apparently regular scratches
on bone and reindeer horn, it is known that prehistoric
humans were close observers of nature who carefully
tracked the seasons and times of the year. About 2500 BC
there was a sudden burst of activity that seems to have had
clear scientific importance. Great Britain and northwest-
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ern Europe contain large stone structures from that era,
the most famous of which is Stonehenge on the Salisbury
Plain in England, that are remarkable from a scientific
point of view. Not only do they reveal technical and social
skills of a high order—it was no mean feat to move such
enormous blocks of stone considerable distances and place
them in position—but the basic conception of Stonehenge
and the other megalithic structures also seems to com-
bine religious and astronomical purposes. Their layouts
suggest a degree of mathematical sophistication that was
first suspected only in the mid-20th century. Stonehenge
is a circle, but some of the other megalithic structures are
egg-shaped and, apparently, constructed on mathematical
principles that require at least practical knowledge of the
Pythagorean theorem that the square of the hypotenuse of
a right triangle is equal to the sum of the squares of the
other two sides. This theorem, or at least the Pythagorean
numbers that can be generated by it, seems to have been
known throughout Asia, the Middle East, and Neolithic
Europe two millennia before the birth of Pythagoras.

This combination of religion and astronomy was fun-
damental to the early history of science. It is found in
Mesopotamia, Egypt, China (although to a much lesser
extent than elsewhere), Central America, and India. The
spectacle of the heavens, with the clearly discernible or-
der and regularity of most heavenly bodies highlighted by
extraordinary events such as comets and novae and the
peculiar motions of the planets, obviously was an irre-
sistible intellectual puzzle to early mankind. In its search
for order and regularity, the human mind could do no
better than to seize upon the heavens as the paradigm of
certain knowledge. Astronomy was to remain the queen
of the sciences (welded solidly to theology) for the next
4,000 years.

Science, in its mature form, developed only in the West.
But it is instructive to survey the protoscience that ap-
peared in other areas, especially in light of the fact that
until quite recently this knowledge was often, as in China,
far superior to Western science.

China. As has already been noted, astronomy seems
everywhere to have been the first science to emerge. Its
intimate relation to religion gave it a ritual dimension
that then stimulated the growth of mathematics. Chinese
savants, for example, early devised a calendar and meth-
ods of plotting the positions of stellar constellations. Since
changes in the heavens presaged important changes on
the Earth (for the Chinese considered the universe to be
a vast organism in which all elements were connected),
astronomy and astrology were incorporated into the sys-
tem of government from the very dawn of the Chinese
state in the 2nd millennium BcC. As the Chinese bureau-
cracy developed, an accurate calendar became absolutely
necessary to the maintenance of order. The result was a
system of astronomical observations and records unpar-
alleled elsewhere, thanks to which there are, today, star
catalogs and observations of eclipses and novae that go
back for millennia.

In other sciences, too, the overriding emphasis was on
practicality, for the Chinese, almost alone among ancient
peoples, did not fill the cosmos with gods and demons
whose arbitrary wills determined events. Order was inher-
ent and, therefore, expected. It was for man to detect and
describe this order and to profit from it. Chemistry (or,
rather, alchemy), medicine, geology, geography, and tech-
nology were all encouraged by the state and flourished.
Practical knowledge of a high order permitted the Chinese
to deal with practical problems for centuries on a level not
attained in the West until the Renaissance.

India. Far less is known about science in India, largely
because few scholars have investigated it. It is known that
astronomy was studied for calendrical purposes to set the
times for both practical and religious tasks. Primary em-
phasis was placed on solar and lunar motions, the fixed
stars serving only as a background against which these lu-
minaries moved. Indian mathematics, on the other hand,
seems to have been quite advanced, with particular so-
phistication in geometrical and algebraic techniques. This
latter branch was undoubtedly stimulated by the flexibil-
ity of the Indian system of numeration that later was to
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come into the West as the Hindu-Arabic numerals. Indian
thought, however, was primarily philosophical and other-
worldly and was concerned more with escaping this world
than with understanding it.

America. Quite independently of China, India, and
the other civilizations of Europe and Asia, the Maya of
Central America, building upon older cultures, created a
complex society in which astronomy and astrology played
important roles. Determination of the calendar, again,
had- both practical and religious significance. Solar and
lunar eclipses were important, as was the position of the
bright planet Venus. No sophisticated mathematics are
known to have been associated with this astronomy, but
the Mayan calendar was both ingenious and the result of
careful observation.

The Middle East. In the cradles of Western civilization
in Egypt and Mesopotamia, there were two rather different
situations. In Egypt, as in China, there was an assumption
of cosmic order guaranteed by a host of benevolent gods.
But unlike China, whose rugged geography often produced
disastrous floods, earthquakes, and violent storms that de-
stroyed crops, Egypt was surpassingly placid and delight-
ful. Life was, in fact, so pleasant that the major concern
of most Egyptians was over leaving it. Egyptians found it
difficult to believe that all ended with death; enormous
intellectual and physical labour, therefore, was devoted to
preserving life after death. Both Egyptian theology and the
pyramids are testaments to this preoccupation. Science
did not flourish in this atmosphere. All of the important
questions were answered by religion, so the Egyptians did
not concern themselves overmuch with speculations about
the universe. The stars and the planets had astrological
significance in that the major heavenly bodies were as-
sumed to “rule” the land when they were in the ascendant
(from the succession of these “rules” came the seven-day
week, after the five planets and the Sun and the Moon),
but astronomy was largely limited to the calendrical cal-
culations necessary to predict the annual life-giving flood
of the Nile. None of this required much mathematics, and
there was, consequently, little of any importance.

Mesopotamia was more like China. The life of the land
depended upon the two great rivers, the Tigris and the
Euphrates, as that of China depended upon the Huang
Ho (Yellow River) and the Yangtze. The land was harsh
and made habitable only by extensive damming and irri-
gation works. Storms, insects, floods, and invaders made
life insecure. To create a stable society required both great
technological skill, for the creation of hydraulic works, and
the ability to hold off the forces of disruption. These latter
were early identified with powerful and arbitrary gods who
dominated Mesopotamian theology. The cities of the plain
were centred on temples run by a priestly caste whose
functions included the planning of major public works,
like canals, dams, and irrigation systems, the allocation of
the resources of the city to its members, and the averting
of a divine wrath that could wipe everything out.

Mathematics and astronomy thrived under these con-
ditions. The number system, probably drawn from the
system of weights and coinage, was based on 60 (it
was in ancient Mesopotamia that the system of degrees,
minutes, and seconds developed) and was adapted to a
practical arithmetic. The heavens were the abode of the
gods, and because heavenly phenomena were thought to
presage terrestrial disasters, they were carefully observed
and recorded. Out of these practices grew, first, a highly
developed mathematics that went far beyond the require-
ments of daily business, and then, some centuries later,
a descriptive astronomy that was the most sophisticated
of the ancient world until the Greeks took it over and
perfected it.

Nothing is known of the motives of these early math-
ematicians for carrying their studies beyond the calcula-
tions of volumes of dirt to be removed from canals and
the provisions necessary for work parties. It may have
been simply intellectual play—the role of playfulness in
the history of science should not be underestimated—
that led them onward to abstract algebra. There are texts
from about 1700 Bc that are remarkable for their mathe-
matical suppleness. Babylonian mathematicians knew the
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Pythagorean relationship well and used it constantly. They
could solve simple quadratic equations and could even
solve problems in compound interest involving exponents.
From about a millennium later there are texts that utilize
these skills to provide a very elaborate mathematical de-
scription of astronomical phenomena.

Although China and Mesopotamia provide examples of
exact observation and precise description of nature, what
is missing is explanation in the scientific mode. The Chi-
nese assumed a cosmic order that was vaguely founded
on the balance of opposite forces (yin—yang) and the har-
mony of the five elements (water, wood, metal, fire, and
earth). Why this harmony obtained was not discussed.
Similarly, the Egyptians found the world harmonious be-
cause the gods willed it so. For Babylonians and other
Mesopotamian cultures, order existed only so long as
all-powerful and capricious gods supported it. In all these
societies, humans could describe nature and use it, but to
understand it was the function of religion and magic, not
reason. It was the Greeks who first sought to go beyond
description and to arrive at reasonable explanations of
natural phenomena that did not involve the arbitrary will
of the gods. Gods might still play a role, as indeed they
did for centuries to come, but even the gods were subject
to rational laws.

GREEK SCIENCE

The birth of natural philosophy. There seems to be no
good reason why the Hellenes, clustered in isolated city-
states in a relatively poor and backward land, should have
struck out into intellectual regions that were only dimly
perceived, if at all, by the splendid civilizations of the
Yangtze, the Tigris and Euphrates, and the Nile valleys.
There were many differences between ancient Greece and
the other civilizations, but perhaps the most significant
was religion. What is striking about Greek religion, in
contrast to the religions of Mesopotamia and Egypt, is
its puerility. Both of the great river civilizations evolved
complex theologies that served to answer most, if not all,
of the large questions about mankind’s place and destiny.
Greek religion did not. It was, in fact, little more than
a collection of folk tales, more appropriate to the camp-
fire than to the temple. Perhaps this was the result of
the collapse of an earlier Greek civilization, now called
Mycenaean, toward the end of the 2nd millennium Bc,
when a dark age descended upon Greece that lasted for
three centuries. All that was preserved were stories of
gods and men, passed along by poets, that dimly reflected
Mycenaean values and events. Such were the great poems
of Homer, the Iliad and the Odyssey, in which heroes
and gods mingled freely with one another. Indeed, they
mingled too freely, for the gods appear in these tales as
little more than immortal adolescents whose tricks and
feats, when compared with the concerns of a Marduk or
Jehovah, are infantile. There really was no Greek theol-
ogy in the sense that theology provides a.coherent and
profound explanation of the workings of both the cosmos
and the human heart. Hence, there were no easy answers
to inquiring Greek minds. The result was that ample
room was left for a more penetrating and ultimately more
satisfying mode of inquiry. Thus were philosophy and its
oldest offspring, science, born.

The first natural philosopher, according to Hellenic tra-
dition, was Thales of Miletus, who flourished in the 6th
century BC. We know of him only through later accounts,
for nothing he wrote has survived. He is supposed to have
predicted a solar eclipse in 585 Bc and to have invented
the formal study of geometry in his demonstration of the
bisecting of a circle by its diameter. Most importantly, he
tried to explain all observed natural phenomena in terms
of the changes of a single substance, water, which can be
seen to exist in solid, liquid, and gaseous states. What
for Thales guaranteed the regularity and rationality of the
world was the innate divinity in all things that directed
them to their divinely appointed ends. From these ideas
there emerged two characteristics of classical Greek sci-
ence. The first was the view of the universe as an ordered
structure (the Greek kdsmos means “order”). The second
was the conviction that this order was not that of a me-

chanical contrivance but that of an organism; all parts of
the universe had purposes in the overall scheme of things,
and objects moved naturally toward the ends they were
fated to serve. This motion toward ends is called teleology
and, with but few exceptions, it. permeated Greek as well
as much later science.

Thales inadvertently made one other fundamental contri-
bution to the development of natural science. By naming
a specific substance as the basic element of all matter,
Thales opened himself to criticism, which was not long
in coming. His own disciple, Anaximander, was quick to
argue that water could not be the basic substance. His
argument was simple: water, if it is anything, is essen-
tially wet; nothing can be its own contradiction. Hence, if
Thales were correct, the opposite of wet could not exist
in a substance, and that would preclude all of the dry
things that: are observed in the world. Therefore, Thales
was wrong. Here was the birth of the critical tradition that
is fundamental to the advance of science.

Thales’ conjectures set off an intellectual explosion, most
of which was devoted to increasingly refined criticisms of
his doctrine of fundamental matter. Various single sub-
stances were proposed and then rejected, ultimately in
favour of a multiplicity of elements that could account for
such opposite qualities as wet and dry, hot and cold. Two
centuries after Thales, most natural philosophers accepted
a doctrine of four elements: earth (cold and dry), fire (hot
and dry), water (cold and wet), and air (hot and wet). All
bodies were made from these four.

The presence of the elements only guaranteed the pres-
ence of their qualities in various proportions. What was
not accounted for was the form these elements took, which
served to differentiate natural objects from one another.
The problem of form was first attacked systematically by
the philosopher and cult leader Pythagoras in the 6th cen-
tury BC. Legend has it that Pythagoras became convinced
of the primacy of number when he realized that the musi-
cal notes produced by a monochord were in simple ratio
to the length of the string. Qualities (tones) were reduced
to quantities (numbers in integral ratios). Thus was born
mathematical physics, for this discovery provided the es-
sential bridge between the world of physical experience
and that of numerical relationships. Number provided the
answer to the question of the origin of forms and qualities.

Aristotle and- Archimedes. Hellenic science was built
upon the foundations laid by Thales and Pythagoras. It
reached its zenith in the works of Aristotle and Archimedes.
Aristotle represents the first tradition, that of qualitative
forms -and teleology. He was, himself, a biologist whose
observations of marine organisms were unsurpassed until
the 19th century. Biology is essentially ‘teleological—the
parts of a living organism are understood in terms of what
they do in and for the organism—and Aristotle’s biologi-
cal works provided the framework for the science until the
time of Charles Darwin. In physics, teleology is not so ob-
vious, and Aristotle had to impose it on the cosmos. From
Plato, his teacher, he inherited the theological proposition
that the heavenly bodies (stars and planets) are literally
divine and, as such, perfect. They could, therefore, move
only in. perfect, eternal, unchanging motion, which, by
Plato’s definition, meant perfect circles. The Earth, being
obviously not divine, and inert, was at the centre. From
the Earth to the sphere of the Moon, all things constantly
changed, generating new forms and then decaying back
into formlessness. Above the Moon the cosmos consisted
of contiguous and concentric crystalline spheres moving
on axes. set at angles to one another (this accounted for
the peculiar motions of the planets) and deriving their
motion either from a fifth element that moved naturally
in circles or from heavenly souls resident in the celestial
bodies. The ultimate cause of all motion was a prime, or
unmoved, mover (God) that stood outside the cosmos.

Aristotle was able to make a great deal of sense of ob-
served nature by asking of any object or process: what is
the material involved, what is its form and how did it get
that form, and, most important of all, what is its purpose?
What should be noted is that, for Aristotle, all activity that
occurred spontaneously was natural. Hence, the proper
means of investigation was observation. Experiment, that
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is, altering natural conditions in order to throw light on
the hidden properties and activities of objects, was unnat-
ural and could not, therefore, be expected to reveal the
essence of things. Experiment was thus not essential to
Greek science.

The problem of purpose did not arise in the areas in
which Archimedes made his most important contributions.
He was, first of all, a brilliant mathematician whose work
on conic sections and on the area of the circle prepared
the way for the later invention of the calculus. It was in
mathematical physics, however, that he made his greatest
contributions to science. His mathematical demonstration
of the law of the lever was as exact as a Euclidean proof in
geometry. Similarly, his work on hydrostatics introduced
and developed the method whereby physical characteris-
tics, in this case specific gravity, which Archimedes discov-
ered, are given mathematical shape and then manipulated
by mathematical methods to. yield mathematical conclu-
sions that can be translated back into physical terms.

In one major area the Aristotelian and the Archimedean
approaches were forced into a rather inconvenient mar-
riage. Astronomy was the dominant physical science
throughout antiquity, but it had never been successfully
reduced to a coherent system. The Platonic-Aristotelian
astral religion required that planetary orbits be circles. But,
particularly after the conquests of Alexander the Great
had made the observations and mathematical methods
of the Babylonians available to the Greeks, astronomers
found it impossible to reconcile theory and observation.
Astronomy then split into two parts: one was physical and
accepted Aristotelian theory in accounting for heavenly
motion; the other ignored causation and concentrated
solely on the creation of a mathematical model that could
be used for computing planetary positions. Ptolemy, in
the 2nd century AD, carried the latter tradition to its
highest point in antiquity in his Hé mathématiké syntaxis
(“The Mathematical Collection,” better known under its
Greek-Arabic title, Almagest).

Medicine. The Greeks not only made substantial
progress in understanding the cosmos but also went far
beyond their predecessors in their knowledge of the hu-
man body. Pre-Greek medicine had been almost entirely
confined to religion and ritual. Disease was considered
the result of divine disfavour and human sin, to be dealt
with by spells, prayers, and other propitiatory measures.
In the 5th century Bc a revolutionary change came about
that is associated with the name of Hippocrates. It was
Hippocrates and his school who, influenced by the rise
of natural philosophy, first insisted that disease was a
natural, not a supernatural, phenomenon. Even maladies
as striking as epilepsy, -whose seizures appeared to be
divinely caused, were held to. originate in natural causes
within the body. :

The height of medical science in antiquity was reached
late in the Hellenistic period. Much work was done at the
museum of Alexandria, a research institute set up under
Greek influence in Egypt in the 3rd century BC to sponsor
learning in general. The heart and the vascular system
were investigated, .as were the nerves and the brain. The
organs of the thoracic cavity were described, and attempts
were made to discover their functions. It was on these
researches, and on his own dissections of apes and pigs,
that the last great physician of antiquity, Galen of Perga-
mum, based his physiology. It was, essentially, a tripartite
system .in which so-called spirits—natural, vital, and an-
imal—passed respectively through the veins, the arteries,
and the nerves to vitalize the body as a whole. Galen’s
attempts to correlate therapeutics with his physiology were
not successful, and so medical practice remained eclectic
and a matter of the physician’s choice. Usually the opti-
mal choice was that propounded by the Hippocratics, who
relied primarily on simple, clean living and the ability of
the body to heal itself.

Science in Rome and Christianity. The apogee of Greek
science in the works of Archimedes and Euclid coincided
with the rise of Roman power in the Mediterranean.
The Romans were deeply impressed by Greek art, liter-
ature, philosophy, and science, and after their conquest
of Greece many Greek intellectuals served as household
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slaves tutoring noble Roman children. The Romans were
a practical people, however, and, while they contemplated
the Greek intellectual achievement with awe, they also
could not help but ask what good it had done the Greeks.
Roman common sense was what kept Rome great; science
and philosophy were either ignored or relegated to rather
low status. Even such a Hellenophile as the statesman and
orator Cicero used Greek thought more to buttress the old
Roman ways than as a source of new ideas and viewpoints.

The spirit of independent research was quite foreign to
the Roman mind, so scientific innovation ground to a
halt. The scientific legacy of Greece was condensed and
corrupted into Roman encyclopaedias whose major func-
tion was entertainment rather than enlightenment. Typical
of this spirit was the 1st-century-AD aristocrat Pliny the
Elder, whose Natural History was a multivolume collec-
tion of myths, odd tales of wondrous creatures, magic,
and some science, all mixed together uncritically for the
titillation of other aristocrats. Aristotle would have been
embarrassed by it.

At its height Rome incorporated a host of peoples with
different customs, languages, and religions within its em-
pire. One religious sect that proved more significant than
the rest was Christianity. Jesus and his kingdom were not
of this world, but his disciples and their followers were.
This world could not be ignored, even though concern
with worldly things could be dangerous to the soul. So the
early Christians approached the worldly wisdom of their
time with ambivalence: on the one hand, the rhetoric
and the arguments of ancient philosophy were snares and
delusions that might mislead the simple and the unwary;
on the other hand, the sophisticated and the educated of
the empire could not be converted unless the Christian
message was presented in the terms and rhetoric of the
philosophical schools. Before they knew it, the early Chris-
tians were enmeshed in metaphysical arguments, some of
which involved physics. What, for example, was the nature
of Jesus, in purely physical terms? How- was it possible

that anybody could have two different essential natures,-

as was claimed for Jesus? Such questions revealed how
important knowledge of the arguments of Greek thinkers
on the nature of substance could be to those engaged in
founding a new theology.

Ancient learning, then, did not die with the fall of Rome
and the occupation of the Western Empire by tribes of
Germanic barbarians. To be sure, the lamp of learning
burned very feebly, but it did not go out. Monks in monas-
teries faithfully copied out classics of ancient thought
and early Christianity and preserved them for posterity.
Monasteries continued to teach the elements of ancient
learning, for little beyond the elementary survived in the
Latin West. In the East, the Byzantine Empire remained
strong, and there the ancient traditions continued. There
was little original work done in the millennium following
the fall of Rome, but the ancient texts were preserved
along with knowledge of the ancient Greek language. This
was to be a precious reservoir of learning for the Latin
West in later centuries.

SCIENCE IN ISLAM

The torch of ancient learning passed first to one of the
invading groups that helped bring down the Eastern Em-
pire. In the 7th century the Arabs, inspired by their new
religion, burst out of the Arabian peninsula and laid the
foundations of an Islamic empire that eventually rivalled
that of ancient Rome. To the Arabs, ancient science was
a precious treasure. The Quran, the sacred book of Is-
lam, particularly praised medicine as an art close to God.
Astronomy and astrology were believed to be one way
of glimpsing what God willed for mankind. Contact with
Hindu mathematics and the requirements of astronomy
stimulated the study of -numbers and of geometry. The
writings of the Hellenes were, therefore, eagerly sought
and translated, and thus much of the science of antiquity
passed into Islamic culture. Greek medicine, Greek as-
tronomy and astrology, and Greek mathematics, together
with the great philosophical works of Plato and, particu-
larly, Aristotle, were assimilated in Islam by the end of
the 9th century. Nor did the Arabs stop with assimilation.
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They criticized and they innovated. Islamic astronomy and
astrology were aided by the construction of great astro-
nomical observatories that provided accurate observations
against which the Ptolemaic predictions could be checked.
Numbers fascinated Islamic thinkers, and this fascination
served as the motivation for the creation of algebra (from
Arabic al-jabr) and the study of algebraic functions.

MEDIEVAL EUROPEAN SCIENCE

Medieval Christendom confronted Islam chiefly in mili-
tary crusades, in Spain and the Holy Land, and in the-
ology. From this confrontation came the restoration of
ancient learning to the West. The Reconquista in Spain
gradually pushed the Moors south from the Pyrenees, and
among the treasures left behind were Arabic translations
of Greek works of science and philosophy. In 1085 the
city of Toledo, with one of the finest libraries in Islam,
fell to the Christians. Among the occupiers were Chris-
tian monks who quickly began the process of translating
ancient works into Latin. By the end of the 12th century
much of the ancient heritage was again available to the
Latin West.

The medieval world was caricatured by thinkers of the
18th-century Enlightenment as a period of darkness, su-
perstition, and hostility to science and learning. On the
contrary, it was one of great technological vitality. The
advances that were made may appear today as trifling,
but that is because they were so fundamental. They in-
cluded the horseshoe and the horse collar, without which
horsepower cannot be efficiently exploited. The invention
of the crank, the brace and bit, the wheelbarrow, and the
flying buttress made possible the great Gothic cathedrals.
Improvements in the gear trains of waterwheels and the de-
velopment of windmills harnessed these sources of power
with great efficiency. Mechanical ingenuity, building on
experience with mills and power wheels, culminated in the
14th century in the mechanical clock, which not only set
a new standard of chronometrical accuracy but also pro-
vided philosophers with a new metaphor for nature itself.

An -equal amount of energy was devoted to achieving a
scientific understanding of nature, but it is essential to
understand to what use medieval thinkers put this kind of
knowledge. As the fertility of the technology shows, me-
dieval Europeans had no deep prejudices against utilitarian
knowledge. But the areas in which scientific knowledge
could find useful expression were few. Instead, science was
viewed chiefly as a means of understanding God’s creation
and, thereby, the Godhead itself. The best example of this
attitude is found in the medieval study of optics. Light, as
Genesis makes clear, was among the first creations of God.
The 12th-13th-century cleric-scholar Robert Grosseteste
saw in light the first creative impulse. As light spread it
created both space and matter, and, in its reflection from
the outermost circle of the cosmos, it gradually solidified
into the heavenly spheres. To understand the laws of the
propagation of light was to understand, in some slight
way, the nature of the creation.

In the course of studying light, particular problems were
isolated and attacked. What, for example, is the rainbow?
It is impossible to get close enough to a rainbow to see
clearly what is going on, for as the observer moves, so
too does the rainbow. It does seem to depend upon the
presence of raindrops, so medieval investigators sought to
bring the rainbow down from the skies into their studies.
Insight into the nature of the rainbow could be achieved
by simulating the conditions under which rainbows occur.
For raindrops the investigators substituted hollow glass
balls filled with water, so that the rainbow could be studied
at leisure. Valid conclusions about rainbows could then
be drawn by assuming the validity of the analogy between
raindrops and water-filled globes. This involved the im-
plicit assumptions that nature was simple (i.e., governed
by a few general laws) and that similar effects had similar
causes. Such a nature was what could be expected of a
rational, benevolent deity; hence, the assumption could be
persuasively adopted.

Medieval philosophers were not content, as the above
example shows, to repeat what the ancients had said. They
subjected ancient texts to close critical scrutiny. Usually

the intensity of the criticism was directly proportional
to the theological significance of the problem involved.
Such was the case with motion. Medieval philosophers
examined all aspects of motion with great care, for the
nature of motion had important theological implications.
Thomas Aquinas used Aristotle’s dictum, that everything
that moves is moved by something else, to show that
God moust exist, for otherwise the existence of any motion
would imply an infinite regression of prior causal motions.

It should be clear that there was no conscious conflict
between science and religion in the Middle Ages. As
Aquinas pointed out, God was the author of both the
book of Scripture and the book of nature. The guide to
nature was reason, the faculty that was the image of God
in which mankind was made. Scripture was direct reve-
lation, although it needed interpretation, for there were
passages that were obscure or difficult. The two books,
having the same author, could not contradict each other.
For the short term, science and revelation marched hand
in hand. Aquinas carefully wove knowledge of nature into
his theology, as in his proof from motion of the existence
of God. But if his scientific concepts of motion should
ever be challenged, there would necessarily be a theological
challenge as well. By working science into the very fabric
of his theology, he virtually guaranteed that someday there
would be conflict. Theologians would side with theology
and scientists with science, to create a breach that neither
particularly desired.

The glory of medieval science was its integration of sci-
ence, - philosophy, and theology into a magnificent and
comprehensible whole. It can be best contemplated in the
greatest of all medieval poems, Dante’s Divine Comedy.
Here was an essentially Aristotelian cosmos, finite and
easily understood, over which God, his-Son, and his saints
reigned. Humanity and the Earth occupied the centre, as
befitted their centrality in God’s plan. The nine circles of
hell were populated by humans whose exercise of their
free will had led to their damnation. Purgatory contained
lesser sinners still capable of salvation. The heavenly
spheres were populated by the saved and the saintly. The
natural hierarchy gave way to the spiritual hierarchy as
one ascended toward the throne of God. Such-a hierarchy
was reflected in the social and political institutions of me-
dieval Europe, and God, the supreme monarch, ruled his
creation with justice and love. All fit together in a grand
cosmic scheme, one not to be abandoned lightly.

The rise of modern science

THE AUTHORITY OF PHENOMENA

Even as Dante was writing his great work, deep forces were
threatening the unitary cosmos he celebrated. The pace of
technological innovation began to quicken. Particularly in
Italy, the political demands of the time gave new impor-
tance to technology, and a new profession emerged, that
of civil and-military engineer. These people faced practical
problems that demanded practical solutions. Leonardo da
Vinci is certainly the most famous of them, though he
was much more as well. A painter of genius, he closely
studied human anatomy in order to give verisimilitude to
his paintings. As a sculptor he mastered the difficult tech-
niques of casting metal. As a producer-director of the form
of Renaissance dramatic production called the masque, he
devised complicated machinery to create special effects.
But it was as a military engineer that he observed the
path of a mortar bomb being lobbed over a city wall
and insisted that the projectile did not follow two straight
lines—a slanted ascent followed by a vertical drop—as
Aristotle had said it must. Leonardo and his colleagues
needed to know nature truly; no amount of book learning
could substitute for actual experience, nor could books
impose their authority upon phenomena. What Aristotle
and his commentators asserted as philosophical necessity
often did not gibe with what could be seen-with one’s own
eyes. The hold of ancient philosophy was too strong to be
broken lightly, but a healthy skepticism began to emerge.

The first really serious blow to the traditional acceptance
of ancient authorities was the discovery of the New World
at the end of the 15th century. Ptolemy, the great as-
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tronomer and geographer, had insisted that only the three
continents of Europe, Africa, and Asia could exist, and
Christian scholars from St. Augustine on had accepted
it, for otherwise men would have to walk upside down
at the antipodes. But Ptolemy, St. Augustine, and a host
of other authorities were wrong. The dramatic expansion
of the known world also served to stimulate the study
of mathematics, for wealth and fame awaited those who
could turn navigation into a real and trustworthy science.

In large part the Renaissance was a time of feverish in-
tellectual activity devoted to the complete recovery of the
ancient heritage. To the Aristotelian texts that had been the
foundation of medieval thought were added translations
of Plato, with his vision of mathematical harmonies, of
Galen, with his experiments in physiology and anatomy,
and, perhaps most important of all, of ‘Archimedes, who
showed how: theoretical physics could be done outside
the traditional philosophical framework. The results were
subversive.

The search for antiquity turned up a peculiar bundle
of manuscripts that added a decisive impulse to the di-
rection in which Renaissance science was moving. These
manuscripts were taken to have been written by or to
report almost at first hand the activities of the legendary
priest, prophet, and sage Hermes Trismegistos. ‘Hermes
was supposedly a contemporary of Moses, and the Her-
metic writings contained an alternative story of creation
that gave man a far more prominent role than the tra-
ditional account. God had made man fully in his image:
a creator, not just a rational animal. Man could imitate
God by creating. To do so, he: must learn nature’s secrets,
and this could be done only by forcing nature to yield
them through the tortures of fire, distillation, and other
alchemical manipulations. The reward for success would
be. eternal life and youth, as well as freedom from want
and disease. It was a heady vision, and it gave rise to the
notion that, through science and technology, man could
bend nature to his wishes. This is essentially the modern
view of science, and it should be emphasized that it occurs
only in Western civilization. It is probably this attitude
that permitted the West to surpass the East, after centuries
of inferiority, in the exploitation of the physical world.

The Hermetic tradition also had more specific effects.
Inspired, as is now known, by late Platonist mysticism,
the Hermetic writers had rhapsodized on enlightenment
and on the source of light, the Sun. Marsilio Ficino, the
15th-century Florentine translator of both Plato and the
Hermetic writings, composed a treatise on the Sun that
came close to idolatry. A young Polish student visiting
Italy at the turn of the 16th century was touched by this
current. Back in Poland, he began to work on the prob-
lems posed by the Ptolemaic astronomical - system. With
the blessing of the church, which he served formally as
a canon, Nicolaus Copernicus set out to modernize the
astronomical apparatus. by which the church made such
important calculations as the proper dates for Easter and
other festivals.

THE SCIENTIFIC REVOLUTION

Copernicus. In 1543, as he lay on his deathbed, Coper-
nicus finished reading the proofs of his great work; he died
just as it was published. His De revolutionibus orbium
coelestium (On the Revolutions of the Celestial Spheres)
was the opening shot in a revolution whose consequences
were greater than those of any other intellectual event in
the history of mankind. The scientific revolution radically
altered the conditions of thought and of material existence
in which the human race lives, and its effects are not
yet exhausted.

All this was caused by Copernicus’ daring in placing the
Sun, not the Earth, at the centre of the cosmos. Copernicus
actually cited Hermes Trismegistos to justify this idea, and
his language was thoroughly Platonic. But he meant his
work as a serious work in astronomy, not philosophy, so
he set out to justify it observationally and mathematically.
The results were impressive. At one stroke, Copernicus
reduced a complexity verging on chaos to elegant sim-
plicity. The apparent back-and-forth movements of the
planets, which required prodigious ingenuity to accommo-
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date within the Ptolemaic system, could be accounted for
just in terms of the Earth’s own orbital motion added to
or subtracted from the motions of the planets. Variation
in planetary brightness was also explained by this com-
bination of motions. The fact that Mercury and  Venus
were never found opposite the Sun in the sky Copernicus
explained by placing their orbits closer to the Sun than
that of the Earth. Indeed, Copernicus was able to place
the planets in order of their distances from the Sun by
considering their speeds and thus to construct a system
of the planets, something that had eluded Ptolemy. This
system had a simplicity, coherence, and aesthetic charm
that made it irresistible to those who felt that God was
the supreme artist. His was not a rigorous argument, but
aesthetic considerations are not to be ignored in the his-
tory of science.

Copernicus did not solve all of the difficulties of the
Ptolemaic system. He had to keep some of the cumbrous
apparatus of epicycles and other geometrical adjustments,
as well as a few Aristotelian crystalline spheres. The result
was neater; but not so striking that it commanded imme-
diate universal assent. Moreover, there were some impli-
cations that caused considerable concern: Why should the
crystalline orb containing the Earth circle the Sun? And
how was it possible for the Earth itself to revolve on its
axis once in 24 hours without hurling all objects, including
humans, off its surface? No known physics could answer
these questions, and the provision of such answers was to
be the central concern of the scientific revolution.

More was at stake than physics and astronomy, for one
of the implications of the Copernican system struck at
the very foundations of contemporary society. If the Earth
revolved around the Sun, then the apparent positions of
the fixed stars should shift as the Earth moves in its orbit.
Copernicus and his contemporaries could detect no such
shift (called stellar parallax), and there were only two
interpretations possible to explain this failure. Either the
Earth was at the centre, in which case no parallax was to
be expected, or the stars were so far away that the parallax
was too small to be detected. Copernicus chose the latter
and thereby had to accept an enormous cosmos consisting
mostly of empty space. God, it had been assumed, did
nothing in vain, so for what purposes might he have cre-
ated a universe in which the Earth and mankind were lost
in immense space? To accept Copernicus was to give up
the Dantean cosmos. The Aristotelian hierarchy of social
place, political position, and theological gradation would
vanish, to be replaced by the flatness and plainness of
Euclidean space. It was a grim prospect and not one that
recommended itself to most 16th-century intellectuals,
and so Copernicus’ grand idea remained on the periphery
of astronomical thought. All astronomers were aware of
it, some measured their own views against it, but only a
small handful eagerly accepted it.

In the century and a half following Copernicus, two eas-
ily discernible scientific movements developed. The first
was critical, the second, innovative and synthetic. They
worked together to bring the old cosmos into disrepute
and, ultimately, to replace it with a new one. Although
they existed side by side, their effects can more easily be
seen if they. are treated separately.

Tycho, Kepler, and Galileo. The critical tradition began
with Copernicus. It led directly to the work of Tycho
Brahe, who measured stellar and planetary positions more
accurately than had anyone before him. But measurement
alone could not decide between Copernicus and Ptolemy,
and Tycho insisted that the Earth was motionless. Coper-
nicus did persuade Tycho to move the centre of revolution
of all -other planets to the Sun. To do so, he had to
abandon the Aristotelian crystalline spheres that otherwise
would collide with one another. Tycho also cast doubt
upon the Aristotelian doctrine of heavenly perfection, for
when, in the 1570s, a.comet and a new star appeared,
Tycho showed that they were both above the sphere of
the Moon. Perhaps the most serious critical blows struck
were those delivered by Galileo after the invention of the
telescope. In quick succession, he announced that there
were mountains on the Moon, satellites circling Jupiter,
and spots upon the Sun. Moreover, the Milky Way was
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composed of countless stars whose existence no one had
suspected until Galileo saw them. Here was criticism that
struck at the very roots of Aristotle’s system of the world.

At the same time Galileo was searching the heavens with
his telescope, in Germany Johannes Kepler was searching
them with his mind. Tycho’s precise observations permit-
ted Kepler to discover that Mars (and, by analogy, all the
other planets) did not revolve in a circle at all, but in
an ellipse, with the Sun at one focus. Ellipses tied all the
planets together in grand Copernican -harmony. The Kep-
lerian cosmos was most un-Aristotelian, but Kepler hid his
discoveries by burying them in almost impenetrable Latin
prose in a series of works that did not circulate widely.

What Galileo and Kepler could not provide, although
they tried, was an alternative to Aristotle that made equal
sense. If the Earth revolves on its axis, then why do objects
not fly off it? And why do:objects dropped from towers
not fall to the west as the Earth rotates to the east beneath
them? And how is it possible for the Earth, suspended in
empty space, to go around the Sun—whether in circles or
ellipses—without anything pushing it? The answers were
long in coming.

Galileo attacked the problems of the Earth’s rotation and
its revolution by logical analysis. Bodies do not fly off the
Earth because they are not really revolving rapidly, even
though their speed is high. In revolutions per minute, any
body on the Earth is going very slowly and, therefore, has
little tendency to fly off. Bodies fall to the base of towers
from which they are dropped because they share with the
tower the rotation of the Earth. Hence, bodies already
in motion preserve that motion when another motion is
added. So, Galileo deduced, a ball dropped from the top
of a mast of a moving ship would fall at the base of
the mast. If the ball were allowed to move on a friction-
less horizontal plane, it would continue to move forever.
Hence, Galileo concluded, the planets, once set in circular
motion, continue to move in circles forever.. Therefore,
Copernican orbits exist. Galileo never acknowledged Kep-
ler’s ellipses; to do so would have meant abandoning his
solution to the Copernican problem.

Kepler realized that there was a real problem with plan-
etary motion. He sought to solve it by appealing to the
one force that appeared to be cosmic in nature, namely
magnetism. The Earth had been shown to be a giant mag-
net by William Gilbert in 1600, and Kepler seized upon
this fact. A magnetic force, Kepler argued, emanated from
the Sun and pushed the planets around in their orbits,
but he was never able to quantify this rather vague and
unsatisfactory idea.

By the end of the first quarter of the 17th century
Aristotelianism was rapidly dying, but there was no satis-
factory system to take its place. The result was a mood
of skepticism and unease, for, as one observer put it,
“The new philosophy calls all in doubt.” It was this void
that accounted largely for the success of a rather crude
system proposed by René Descartes: Matter and motion
were taken by Descartes to' explain everything by means
of mechanical models of natural processes, even though
he warned that such models were not the way nature
probably worked. They provided merely “likely stories,”
which seemed better than no explanation at all.

Armed with matter and motion, Descartes attacked
the basic Copernican problems. Bodies once in motion,
Descartes argued, remain in motion.in a straight line
unless and until they are deflected from this line by the
impact of another body. All changes of motion are the
result of such impacts. Hence, the ball falls at the foot
of the mast because, unless struck by another body, it
continues to move with the ship. Planets move around
the Sun because they are swept around by whirlpools of
a subtle matter filling all space. Similar models could
be constructed to account for all phenomena; the Aris-
totelian system could be replaced by the Cartesian. There
was one major problem, however, and it sufficed to bring
down Cartesianism. Cartesian matter and motion had no
purpose, nor did Descartes’s philosophy seem to need the
active participation of a deity. The Cartesian cosmos, as
Voltaire later put it, was like a watch that had been wound
up at the creation and continues ticking to eternity.

Newton. The 17th century was a time of intense reli-
gious feeling, and nowhere was that feeling more intense
than in Great Britain. There a devout young man, Isaac
Newton, was finally to discover the way to a new synthesis
in which truth was revealed and God was preserved.

Newton was both an experimental and a mathematical
genius, and it was this combination that enabled him to
establish both the Copernican system and a new mechan-
ics. His method was simplicity itself: “from the phenom-
ena of motions to investigate the forces of nature, and
then from these forces to demonstrate the other phenom-
ena.” Newton’s genius guided him in the selection of
phenomena to be investigated, and his creation of a new
and fundamental mathematical tool—the calculus (simul-
taneously invented by Gottfried Leibniz)—permitted him
to submit the forces he inferred to calculation. The result
was Philosophiae Naturalis Principia Mathematica (Math-
ematical Principles of Natural Philosophy, usually called
simply the Principia), which appeared in 1687. Here was
a.new physics that applied equally well to terrestrial and
celestial bodies. Copernicus, Kepler, and Galileo were all
justified by Newton’s analysis of forces. Descartes was ut-
terly routed.

Newton’s three laws of motion and his principle of uni-
versal gravitation sufficed to regulate the new cosmos, but
only, Newton believed, with the help of God. Gravity, he
more than once hinted, was direct divine action, as were
all forces for order and vitality. Absolute space, for New-
ton, was essential, because space was the “sensorium of
God,” and the divine abode must necessarily be the ulti-
mate coordinate system. Finally, Newton’s analysis of the
mutual perturbations of the planets caused by their indi-
vidual gravitational fields predicted the natural collapse of
the solar system unless God acted to set things right again.

The diffusion of scientific method. The publication of
the Principia marks the culmination of the movement
begun by Copernicus and, as such, has always stood as the
symbol of the scientific revolution. There were, however,
similar attempts to criticize, systematize, and organize
natural knowledge that did not lead to such dramatic
results. In the same year as Copernicus’ great 'volume,
there appeared an equally important book on anatomy:
Andreas Vesalius’ De humani corporis fabrica (“On the
Fabric of the Human Body,” called the De fabrica), a
critical examination of Galen’s anatomy in which Vesa-
lius drew on his own studies to correct many of Galen’s
errors. Vesalius, like Newton a century later, emphasized
the phenomena, i.e.,, the accurate description of natural
facts. Vesalius’ work touched off a flurry of anatomical
work in Italy and elsewhere that culminated in the dis-
covery of the circulation of the blood by William Harvey,
whose De Motu Cordis et Sanguinis in Animalibus (On
the Motion of the Heart and Blood in Animals) was pub-
lished in 1628. This was the Principia of physiology that
established anatomy and physiology as sciences in -their
own right. Harvey showed that organic phenomena could
be studied experimentally and that some organic processes
could be reduced to mechanical systems. The heart and
the vascular system could be considered as a pump and a
system of pipes and could be understood without recourse
to spirits or other forces immune to analysis.

In other sciences the attempt to systematize and criti-
cize was not so successful. In chemistry, for example, the
work of the medieval and early modern alchemists had
yielded important new substances and processes, such as
the mineral acids and distillation, but had obscured the-
ory in almost impenetrable mystical argot. Robert Boyle
in England tried to clear away some of the intellectual
underbrush by insisting upon clear descriptions, repro-
ducibility of experiments, and mechanical conceptions of
chemical processes. Chemistry, however, was not yet ripe
for revolution.

In many areas there was little hope of reducing phe-
nomena to comprehensibility, simply because of the sheer
number of facts to be accounted for. New instruments
like the microscope and the telescope vastly multiplied
the worlds with which man had to reckon. The voyages of
discovery brought back a flood of new botanical and zoo-
logical specimens that overwhelmed ancient classificatory
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schemes. The best that could be done was to describe new
things accurately and hope that somedaythey could all be
fitted together in a coherent way.

The growing flood of information put heavy strains
upon old institutions and practices. It was no longer suf-
ficient to publish scientific results in an expensive book
that few could buy; information had to be spread widely
and rapidly. Nor could the isolated genius, like Newton,
comprehend a world in which new information was being
produced faster than any single person could assimilate
it. Natural philosophers had to be sure of their data, and
to that end they required independent and critical con-
firmation of their discoveries. New means were created
to accomplish these ends. Scientific societies sprang up,
beginning in Italy in the early years of the 17th century
and culminating in the two great national scientific soci-
eties that mark the zenith of the scientific revolution: the
Royal Society of London for the Promotion of Natural
Knowledge, created by royal charter in 1662, and the
Académie des Sciences of Paris, formed in 1666. In these
societies and others like them all over the world, natural
philosophers could gather to examine, discuss, and criticize
new discoveries and old theories. To provide a firm basis
for these discussions, societies began to publish scientific
papers. The Royal Society’s Philosophical Transactions,
which began as a private venture of its secretary, was
the first such professional scientific journal. It: was soon
copied by the French academy’s Mémoires, which won
equal importance and prestige. The old practice of hiding
new discoveries in private jargon, obscure language, or
even anagrams gradually gave way to the ideal of universal
comprehensibility. New canons of reporting were devised
so that experiments and discoveries could be reproduced
by others. This required new precision in language and a
willingness to share experimental or observational meth-
ods. The failure of others to reproduce results cast serious
doubts upon the original reports. Thus were. created the
tools for a massive assault on nature’s secrets.

Even with the scientific revolution accomplished, much
remained to be done. Again, it was Newton who showed
the way. For the macroscopic world, the Principia suf-
ficed. Newton’s three laws of motion and the principle of
universal gravitation were all that was necessary to ana-
lyze the mechanical relations of ordinary bodies, and the
calculus provided the essential mathematical tools. For
the microscopic world, Newton provided two methods.
Where simple laws of action had already been determined
from observation, as the relation of volume and pressure
of a gas (Boyle’s law, pv= k), Newton assumed forces
between particles that permitted him to derive the law.
He then used these forces to predict other phenomena, in
this case the speed of sound in air, that could be mea-
sured against the prediction. Conformity of observation
to prediction was taken as evidence for the essential truth
of the theory. Second, Newton’s method made possible
the discovery of laws of macroscopic action that could
be accounted for by microscopic forces. Here the seminal
work was not the Principia but Newton’s masterpiece of
experimental physics, the Opticks, published in 1704, in
which he showed how to examine a subject experimentally
and discover the laws concealed therein. Newton showed
how judicious use of hypotheses could open the way to
further experimental investigation until a coherent theory
was achieved. The Opticks was to serve as the model in
the 18th and early 19th centuries for the investigation of
heat, light, electricity, magnetism, and chemical atoms.

THE CLASSIC AGE OF SCIENCE

Mechanics. Just as the Principia preceded the Opticks,
s0, too, did mechanics maintain its priority among the
sciences in the 18th century, in the process becoming
transformed from a branch of physics into a branch of
mathematics. - Many physical problems were reduced to
mathematical ones that proved amenable to solution by
increasingly sophisticated analytical methods. The Swiss
Leonhard Euler was one of the most fertile and prolific
workers in mathematics and mathematical physics. His
development of the calculus of variations provided a pow-
erful tool for dealing with highly complex problems. In
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France, Jean Le Rond d’Alembert and Joseph-Louis La-
grange succeeded in completely mathematizing mechanics,
reducing it to an axiomatic system requiring only mathe-
matical manipulation.

The test of Newtonian mechanics was its congruence
with physical reality. At the beginning of the 18th century
it was put to a rigorous test. Cartesians insisted that the
Earth, because it was squeezed at the Equator by the ethe-

rial vortex causing gravity, should be somewhat pointed at .

the poles, a shape rather like that of an American football;
Newtonians, arguing that centrifugal force was greatest at
the Equator, calculated an oblate sphere that was flattened
at the poles and bulged at the Equator. The Newtonians
were proved correct after careful measurements of a de-
gree of the meridian were made on expeditions to Lapland
and to Peru. The final touch to the Newtonian edifice
was provided by Pierre-Simon, marquis de Laplace, whose
masterly Traité de mécanique céleste (1798-1827; Celestial
Mechanics) systematized everything that had been done in
celestial mechanics under Newton’s inspiration. Laplace
went beyond Newton by showing that the perturbations of
the planetary orbits caused by the interactions of planetary
gravitation are in fact periodic and that the solar system
is, therefore, stable, requiring no divine intervention.

Chemistry. Although Newton was unable to bring to
chemistry the kind of clarification he brought to physics,
the Opticks did provide a method for the study of chem-
ical phenomena. One of the major advances in chemistry
in the 18th century was the discovery of the role of air,
and of gases generally, in chemical reactions. This role had
been dimly glimpsed in the 17th century, but it was not
fully seen until the classic_experiments of Joseph Black on
magnesia alba (basic magnesium carbonate) in the 1750s.
By extensive and careful use of the chemical balance,
Black showed that an air with specific properties could
combine with solid substances like quicklime and could
be recovered from them. This discovery served to focus
attention on the properties of “air,” which was soon found
to be a generic, not a specific, name. Chemists discovered
a host of specific gases and investigated their various prop-
erties: some were flammable, others put out flames; some
killed animals, others made them lively. Clearly, gases had
a great deal to do with chemistry.

The Newton of chemistry was Antoine-Laurent Lavoisier.
In a series of careful balance experiments Lavoisier untan-
gled combustion reactions to show that, in contradiction
to established theory, which held that a body gave off
the principle of inflammation (called phlogiston) when
it burned, combustion actually involves the combination
of bodies with a gas that Lavoisier named oxygen. The
chemical revolution was as much a revolution in method
as in conception. Gravimetric methods made possible pre-
cise analysis, and this, Lavoisier insisted, was the central
concern of the new chemistry. Only when bodies were an-
alyzed as to their constituent substances was it possible to
classify them and their attributes logically and consistently.

The imponderable fluids. The Newtonian method of
inferring laws from close observation of phenomena and
then deducing forces from these laws was applied with
great success to phenomena in which no ponderable mat-
ter figured. Light, heat, electricity, and magnetism were
all entities that were not capable of being weighed, i.e.,
imponderable. In the Opticks, Newton had assumed that
particles of different sizes could account for the different
refrangibility of the various colours of light. Clearly, forces
of some sort must be associated with these particles if
such phenomena as diffraction and refraction are to be
accounted for. During the 18th century heat, electricity,
and magnetism were similarly conceived as consisting of
particles with which were associated forces of attraction
or repulsion. In the 1780s, Charles-Augustin de Coulomb
was able to measure electrical and magnetic forces, using a
delicate torsion balance of his own invention, and to show
that these forces follow the general form of Newtonian
universal attraction. Only light and heat failed to disclose
such general force laws, thereby resisting reduction to
Newtonian mechanics.

Science and the Industrial Revolution. It has long been
a commonsensical notion that the rise of modern science
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and the Industrial Revolution were closely connected. It is
difficult to show any direct effect of scientific discoveries
upon the rise of the textile or even the metallurgical indus-
try in Great Britain, the home of the Industrial Revolution,
but there certainly was a similarity in attitude to be found
in science and nascent industry. Close observation and
careful generalization leading to practical utilization were
characteristic of both industrialists and experimentalists
alike in the 18th century. One point of direct contact is
known, namely James Watt’s interest in the efficiency of
the Newcomen steam engine, an interest that grew from
his work as a scientific-instrument maker and that led to
his development of the separate condenser that made the
steam engine an effective industrial power source. But in
general the Industrial Revolution proceeded without much
direct scientific help. Yet the potential influence of science
was to prove of fundamental importance.

What science offered in the 18th century was the hope
that careful observation and experimentation might im-
prove industrial production significantly. In some areas, it
did. The potter Josiah Wedgwood built his successful busi-
ness on the basis of careful study of clays and glazes and
by the invention of instruments like the pyrometer with
which to gauge and control the processes he employed. It
was not, however, until the second half of the 19th century
that science was able to provide truly significant help to
industry. It was then that the science of metallurgy permit-
ted the tailoring of alloy steels to industrial specifications,
that the science of chemistry permitted the creation of new
substances, like the aniline dyes, of fundamental indus-
trial importance, and that electricity and magnetism were
harnessed in the electric dynamo and motor. Until that
period science probably profited more from industry than
the other way around. It was the steam engine that posed
the problems that led, by way of a search for a theory
of steam power, to the creation of thermodynamics. Most
importantly, as industry required ever more complicated
and intricate machinery, the machine tool industry devel-
oped to provide it and, in the process, made possible the
construction of ever more delicate and refined instruments
for science. As science turned from the everyday world to
the worlds of atoms and molecules, electric currents and
magnetic fields, microbes and viruses, and nebulae and
galaxies, instruments increasingly provided the sole con-
tact with phenomena. A large refracting telescope driven
by intricate clockwork to observe nebulae was as much a
product of 19th-century heavy industry as were the steam
locomotive and the steamship.

The Industrial Revolution had one further important ef- »

fect on the development of modern science. The prospect
of applying science to the problems of industry served
to stimulate public support for science. The first great
scientific school of the modern world, the Ecole Polytech-
nique in Paris, was founded in 1794 to put the results of
science in the service of France. The founding of scores
more technical schools in the 19th and 20th centuries en-
couraged the widespread diffusion of scientific knowledge
and provided further opportunity for scientific advance.
Governments, in varying degrees and at different rates,
began supporting science even more directly, by making
financial grants to scientists, by founding research insti-
tutes, and by bestowing honours and official posts on
great scientists. By the end of the 19th century the natural
philosopher following his private interests had given way
to the professional scientist with a public role.

The Romantic revolt. Perhaps inevitably, the triumph
of Newtonian mechanics elicited a reaction, one that had
important implications for the further development of sci-
ence. Its origins are many and complex, and it is possible
here to focus on only one, that associated with the Ger-
man philosopher Immanuel Kant. Kant challenged the
Newtonian confidence that the scientist can deal directly
with subsensible entities such as atoms, the corpuscles of
light, or electricity. Instead, Kant insisted, all that the hu-
man mind can know is forces. This epistemological axiom
freed Kantians from having to conceive of forces as em-
bodied in specific and immutable particles. It also placed
new emphasis on the space between particles; indeed, if
one eliminated the particles entirely, there remained only

space containing forces. From these two considerations
were to come powerful arguments, first, for the transfor-
mations and conservation of forces and, second, for field
theory as a representation of reality. What makes this
point of view Romantic is that the idea of a network of
forces in space-tied the cosmos into a unity in which all
forces were related to all others, so that the universe took
on the aspect of a cosmic organism. The whole was greater
than the sum of all its parts, and the way to truth was
contemplation of the whole, not analysis.

What Romantics, or nature philosophers, as they called
themselves, could see that was hidden from their New-
tonian colleagues was demonstrated by Hans Christian
Orsted. He found it impossible to believe that there was
no connection between the forces of nature. Chemical
affinity, electricity, heat, magnetism, and light must, he
argued, simply be different manifestations of the basic
forces of attraction and repulsion. In 1820 he showed that
electricity and magnetism were related, for the passage of
an electrical current through a wire affected a nearby mag-
netic needle. This fundamental discovery was explored
and exploited by Michael Faraday, who spent his whole
scientific life converting one force into another. By con-
centrating on the patterns of forces produced by electric
currents and magnets, Faraday laid the foundations for
field theory, in which the energy of a system was held to
be spread throughout the system and not localized in real
or hypothetical particles.

The transformations of force necessarily raised the ques-
tion of the conservation of force. Is anything lost when
electrical energy is turned into magnetic energy, or into
heat or light or chemical affinity or mechanical power?
Faraday, again, provided one of the early answers in his
two laws of electrolysis, based on experimental observa-
tions that quite specific amounts of electrical “force” de-
composed quite specific amounts of chemical substances.
This work was followed by that of James Prescott Joule,
Robert Mayer, and Hermann von Helmholtz, each of
whom arrived at a generalization of basic importance to
all science, the principle of the conservation of energy.

The nature philosophers were primarily experimentalists
who produced their transformations of forces by clever
experimental manipulation. The exploration of the nature
of elemental forces benefitted as well from the rapid devel-
opment of mathematics. In the 19th century the study of
heat was transformed into the science of thermodynamics,
based firmly on mathematical analysis; the Newtonian
corpuscular theory of light was replaced by Augustin-Jean
Fresnel’s mathematically sophisticated undulatory theory;
and the phenomena of electricity and magnetism were dis-
tilled into succinct mathematical form by William Thom-
son (Lord Kelvin) and James Clerk Maxwell. By the end
of the century, thanks to the principle of the conservation
of energy and the second law of thermodynamics, the
physical world appeared to be completely comprehensi-
ble in terms of complex but precise mathematical forms
describing various mechanical transformations in some
underlying ether.

The submicroscopic world of material atoms became
similarly comprehensible in the 19th century. Beginning
with John Dalton’s fundamental assumption that atomic
species differ from one another solely in their weights,
chemists were able to identify an increasing number of
elements and to establish the laws describing their interac-
tions. Order was established by arranging elements accord-
ing to their atomic weights and their reactions. The result
was the periodic table, devised by Dmitry Mendeleyev,
which implied that some kind of subatomic structure
underlay elemental qualities. That structure could give
rise to qualities,-thus fulfilling the prophecy of the 17th-
century mechanical philosophers, was shown in the 1870s
by Joseph-Achille Le Bel and Jacobus van’t Hoff, whose
studies of organic chemicals showed the correlation be-
tween the arrangement of atoms or groups of atoms in
space and specific chemical and physical properties.

The founding of modern biology. The study of living
matter lagged far behind physics and chemistry, largely
because organisms are so much more complex than inan-
imate bodies or forces. Harvey had shown that living
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matter could be studied experimentally, but his achieve-
ment stood alone for two centuries. For the time being,
most students of living nature had to be content to classify
living forms as best they could and to attempt to isolate
and study aspects of living systems.

As has been seen, an avalanche of new specimens in both
botany and zoology put severe pressure on taxonomy. A
giant step forward was taken in the 18th century by the
Swedish naturalist Carl von Linné, known by his Latinized
name, Linnaeus, who introduced a rational, if somewhat
artificial, system of binomial nomenclature. The very ar-
tificiality of Linnaeus’ system, focussing as it did on only
a few key structures, encouraged criticism and attempts
at more .natural systems. The attention thus called to the
organism as a whole reinforced a growing intuition that
species are linked in some kind of genetic relationship,
an idea first made scientifically explicit by Jean-Baptiste,
chevalier de Lamarck.

Problems encountered in cataloging the vast collection of
invertebrates at the Museum of Natural History in Paris
led Lamarck to suggest that species change through time.
This idea was not so revolutionary as it is usually painted,
for although it did upset some Christians who read the
book of Genesis literally, naturalists who noted the shading
of natural forms one into another had been toying with
the notion for some time. Lamarck’s system failed to gain
general assent largely because it relied upon an antiquated
chemistry -for its causal agents and -appeared to imply a
conscious drive to perfection on the part of organisms. It
was also opposed by one of the most powerful paleon-
tologists and comparative anatomists of the day, Georges
Cuvier, who happened to take Genesis quite literally. In
spite of Cuvier’s opposition, however, the idea remained
alive and was finally elevated to scientific status by the
labours of Charles Darwin. Darwin not only amassed a
wealth of data supporting the notion of transformation
of species, but he also was able to suggest a mechanism
by which such evolution could: occur without recourse
to other than purely natural causes. The mechanism was
natural selection, according to which minute variations in
offspring were either favoured or eliminated in the compe-
tition for survival, and it permitted the idea of evolution to
be perceived with great clarity. Nature shuffled and sorted
its own productions, through processes governed purely by
chance, so that those organisms that survived were better
adapted to a constantly changing environment.

Darwin’s Orn the Origin of Species by Means of Natural
Selection, or the Preservation of Favoured Races in the
Struggle for Life, published in 1859, brought order to the
world of organisms. A similar unification at the micro-
scopic level had been brought about by the cell theory
announced by Theodor Schwann and Matthias Schleiden
in 1838, whereby cells were held to be the basic units of
all living tissues. Improvements in the microscope during
the 19th century made it possible gradually to lay bare the
basic structures of cells, and rapid progress in biochemistry
permitted the intimate probing of cellular physiology. By

the end of the century the general feeling was that physics.

and chemistry sufficed to describe all vital functions and
that living matter, subject to the same laws as inanimate
matter, would soon yield up its secrets. This reductionist
view was triumphantly illustrated in the work of Jacques
Loeb, who showed that so-called instincts in lower animals
are nothing more than physicochemical reactions, which
he labelled tropisms.

The most dramatic. revolution in 19th-century biology
was the one created by the germ theory of disease, champi-
oned by Louis Pasteur in France and Robert Koch in Ger-
many. Through their investigations, bacteria. were shown
to be the specific causes of many diseases. By means of
immunological methods first devised by Pasteur, some of
mankind’s chief maladies were brought under control.

THE 20TH-CENTURY REVOLUTION

By the end of the 19th century, the dream of the mas-
tery of nature for the benefit of mankind, first expressed
in all its richness by Sir Francis Bacon, seemed on the
verge of realization. Science was moving ahead on all
fronts, reducing ignorance and producing new tools for the
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amelioration of the human condition. A comprehensible,
rational view of the world was gradually emerging from
laboratories and universities. One savant went so far as
to express pity for those who would follow him and his
colleagues, for they, he thought, would have nothing more
to do than to measure things to the next decimal place.

But this.sunny confidence did not last long. One annoying
problem was that the radiation emitted by atoms proved
increasingly difficult to reduce to known mechanical prin-
ciples. More importantly, physics found itself relying more
and more upon the hypothetical properties of a substance,
the ether, that stubbornly eluded detection. Within a span
of 10 short years, roughly 1895-1905, these and related
problems came to a head and wrecked the mechanistic
system the 19th century had so laboriously built. The dis-
covery of X rays and radioactivity revealed an unexpected
new complexity in the structure of atoms. Max Planck’s
solution to the problem of thermal radiation introduced a
discontinuity into the concept of energy that was inexplica-
ble in terms of classical thermodynamics. Most disturbing
of all, the enunciation of the special theory of relativity
by Albert Einstein in 1905 not only destroyed the ether
and all the physics that depended on it but also redefined
physics as the study of relations between observers and
events, rather than of the events themselves. What was
observed, and therefore what happened, was now said to
be a function of the observer’s location and motion rel-
ative to other events. Absolute space was a fiction. The
very foundations of physics threatened to crumble.

This modern revolution in physics has not yet been fully
assimilated by historians of science. Suffice it to say that
scientists managed to come to terms with all of the up-
setting results of early 20th-century physics but in ways
that made the new physics utterly different from the old.
Mechanical models were no longer acceptable, because
there were processes (like light) for which no consistent
model could be constructed. No longer could physicists
speak with confidence of physical reality, but only of the
probability of making certain measurements.

All this being said, there is still no doubt that science in
the 20th: century has worked wonders. The new physics—
relativity, quantum mechanics, particle physics—may out-
rage common sense, but it enables physicists to probe
to the very: limits of physical reality. Their instruments
and mathematics permit modern scientists to manipulate
subatomic particles with relative ease, to reconstruct the
first moment of creation, and to glimpse dimly the grand
structure and ultimate fate of the universe.

The revolution in physics has spilled over into chemistry
and biology and led to hitherto undreamed of capabilities
for the manipulation of atoms and molecules and of cells
and their genetic structures. Chemists perform molecular
tailoring today as a matter of course, cutting and shaping
molecules at will. Genetic engineering makes possible ac-
tive human intervention in the evolutionary process and
holds out the possibility of tailoring living organisms, in-
cluding the human organism, to specific tasks. This second
scientific revolution may prove to be, for good or ill, the
most important event in the history of mankind.
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Science, 2 vol. (1952-59), or his Introduction to the History
of Science, 3 vol. in 5 (1927-48, reprinted 1975). A number
of modern works cover the whole of the history of science.
The most extensive is RENE TATON, A4 General History of the
Sciences, 4 vol. (1963-66; U.S. title, History of Science, 4 vol.,
1964-66; originally published in French, 1957-64). COLIN A.
RONAN, The Ages of Science (1966), Science: Its History and De-
velopment Among the World’s Cultures (1982), and The Atlas of
Scientific Discovery (1983), are well-written surveys. L. PEARCE
WILLIAMS and HENRY JOHN STEFFENS, The History of Science
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account of the history of Western science and excerpts from
many scientific classics. J.D. BERNAL, Science in History, new
ed., 4 vol. (1969, reissued 1979), is an orthodox Marxist ver-
sion of the development of science by a distinguished scientist.
The Marxist treatment only becomes seriously distorting when
Bernal reaches the 19th century and begins to deal with the
social sciences. A.E.E. MCKENZIE, The Major Achievements of
Science, 2 vol. (1960, reissued 1973), is a brief and interesting
account, accompanied by selections from primary sources.
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presented by WILLIAM K.C. GUTHRIE, A History of Greek Phi-
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Physical Science in the Middle Ages (1971, reprinted 1977), is a
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MARSHALL CLAGETT, The Science of Mechanics in the Middle
Ages (1959). The influence of Hermeticism on the origins of
modern science is treated by FRANCES A. YATES, Giordano

Bruno and the Hermetic Tradition (1964, reprinted 1979); and
D.P. WALKER, Spiritual and Demonic Magic from. Ficino to

Campanella (1958, reissued 1975). L
A. RUPERT HALL, The Scientific Revolution, 1500-1800: The
Formation of the Modern Scientific Attitude, 2nd ed. (1962,
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vast literature is surveyed in RICHARD S. WESTFALL, The Con-
struction of Modern Science: Mechanisms and Mechanics (1971,
reprinted 1977). The same author’s Never at Rest: A Biography
of Isaac Newton (1980, reprinted 1983), is both brilliant and
authoritative and should be read by anyone interested in the
origins of modern physics. For a general history of science since
ihe scientific revoluiion, see CHARLES COULSTON GILLISPIE, . The
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(1960, reprinted 1973). The most useful reference for the his-
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The Art of Sculpture

culpture is not a fixed term that applies to a per-
S manently circumscribed category of objects or sets of

activities. It is, rather, the name of an art that grows
and changes and is continually extending the range of its
activities and evolving new kinds of objects. The scope of
the term is much wider in the second half of the 20th
century than it was only two or three decades ago, and
in the present fluid state of the visual arts nobody can
predict what its future extensions are likely to be.

Certain features, which in previous centuries were con-
sidered essential to the art of sculpture, are not present in
a great deal of modern sculpture and can no longer form
part of its definition. One of the most important of these
is representation. Before the 20th century, sculpture was
considered a representational art; but its scope has now
been extended to include nonrepresentational forms. It
has long been accepted that the forms of such functional
three-dimensional objects as furniture, pots, and buildings
may be expressive and beautiful without being in any
way representational; but it is only in the 20th century
that nonfunctional, nonrepresentational, three-dimension-
al works of art have been produced.

Again, before the 20th century, sculpture was considered
primarily an art of solid form, or mass. It is true that
the negative elements of sculpture—the voids and hollows
within and between its solid forms—have. always been to
some extent an integral part of its design, but their role has
been a secondary one. In a great deal of modern sculpture,
however, the focus of attention has shifted, and the spatial
aspects have become dominant. Spatial sculpture is now a
generally accepted branch of the art of sculpture.

It was also taken for granted in the sculpture of the past
that its components were of a constant shape and size and
did not move. With the recent development of kinetic
sculpture, neither the immobility nor immutability of its
form can any longer be considered essential to the art
of sculpture.

Finally, 20th-century sculpture is not confined to the two
traditional forming processes of carving and modelling or
to such traditional natural materials as stone, metal, wood,
ivory, bone, and clay. Because present-day sculptors use
any materials and methods of manufacture that will serve
their purposes, the art of sculpture can no longer be iden-
tified with any special materials or techniques.

Through all of these changes there is probably only one
thing that has remained constant in the art of sculpture,
and it is this that emerges as the central and abiding con-’
cern of sculptors: the art of sculpture is the branch of the
visual arts that is especially concerned with the creation
of expressive form in three dimensions.

Sculpture may be either in the round or in relief. A
sculpture in the round is a separate, detached object in its
own right, leading the same kind of independent existence
in space as a human body or a chair. A relief does not

have this kind of independence. It projects from and is
attached to or is an integral part of something else that
serves either as a background against which it is set or a
matrix from which it emerges. -

The actual three-dimensionality of sculpture in the round
limits its scope in certain respects in comparison with the
scope of painting. Sculpture cannot conjure up the illusion
of space by purely optical means or invest its forms with
atmosphere and light as painting can. It does have a kind
of reality, a vivid physical presence that is denied to the
pictorial arts. The forms of sculpture are tangible as well as
visible, and they can appeal strongly and directly to both
tactile and visual sensibilities. Blind people, even those :
who are congenitally blind, can produce and appreciate
certain kinds of sculpture. It has, in fact, been argued by .
the 20th-century art critic Sir Herbert Read that sculpture
should be regarded as primarily an art of touch and that
the roots of sculptural sensibility can be traced to the
pleasure one experiences in fondling things.

All three-dimensional forms are perceived as having an
expressive character as well as purely geometric properties.
They strike the observer as delicate, aggressive, flowing,
taut, relaxed, dynamic, soft, and so on. By exploiting the
expressive qualities of form, a sculptor is able to create
images in which subject matter and expressiveness of form
are mutually reinforcing. Such images go beyond the mere
presentation of fact and communicate a wide range of
subtle and powerful feelings.

The aesthetic raw material of sculpture is, so to speak,
the whole realm of expressive three-dimensional form. A
sculpture may draw upon what already exists in the end-
less variety of natural and man-made form, or it may be
an art of pure invention. It has been used to express a
vast range of human emotions and feelings from the most
tender and delicate to the most violent and ecstatic.

All human beings, intimately involved from birth with
the world of three-dimensional form, learn something of
its structural and expressive properties and develop- emo-
tional responses to them. This combination of understand-
ing and sensitive response, often called a sense of form,
can be cultivated and refined. It is to this sense of form
that the art of sculpture primarily appeals.

This article ‘deals with the elements and principles of
design; the materials, methods, techniques, and forms of
sculpture; and its subject matter, imagery, symbolism,
and uses. For the history of sculpture in the West, see
SCULPTURE, THE HISTORY OF WESTERN. For treatments
of sculpture as practiced in non-European cultures, see
AFRICAN ARTS; AMERICAN INDIANS: Visual Arts; CENTRAL
ASIAN ARTS; EAST ASIAN ARTS; EGYPTIAN ARTS AND
ARCHITECTURE, ANCIENT; ISLAMIC ARTS; OCEANIC ARTS;
PREHISTORIC PEOPLES AND CULTURES; SOUTH ASIAN ARTS;
SOUTHEAST ASIAN ARTS.

The article is divided into the following sections:
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Diverse materials and techniques

Jade horse head, Chinese, Han dynasty
(206 BC-AD 220). In the Victoria and
Albert Museum, London. Height 19 cm.

Jaina pottery figurine, late classic Maya
style, from the state of Campeche,

Mexico. In the collection of Dumbarton
Oaks, Washington, D.C. Height 15.5 cm.

“Virgin and Child,”
polychromed oak statue of
the school of Auvergne,
France, 12th century. In the
Metropolitan Museum of Art,
New York. 78.7 X 32.4 cm.

‘Isaac, Jacob, and Esau,” gilded bronze relief panel from
the east doors (‘“Gates of Paradise’’) of the baptistery in
Florence, by Lorenzo Ghiberti, 1425-52. 79.4 cm square.

“The Ecstasy of St. Teresa,” marble and gilded bronze
niche sculpture by Gian Lorenzo Bernini, 1645-52. In the
Coronaro Chapel, Sta. Maria della Vittoria, Rome. Lifesize.

Plate 1: By courtesy of (top left) the Victoria and Albert Museum, London. (centre Washington. D top right) the Metropolitan Museum of Art, New York. gift of .J Pierpont Morgar
1916: photographs. (bottom left and right) SCALA—Art Resource /EB Inc
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Painted wood male figure standing on a
fish, fantastic cult image from Northern
New Ireland, Melanesia. In a private
collection. Height 1.53 m.

Diverse kinds of representational
and nonrepresentational sculpture

“Development of a Bottle in Space,”
nonrepresentational sculpture by
Umberto Boccioni, silvered bronze,
1912. In the Museum of Modern Art,
New York. 38.1 X 32.7 X 59.7 cm.

“Cubi XVII,” non-objective sculpture
by David Smith, stainless steel, 1963.
In the Dallas Museum of Fine Arts,
Texas. Height 2.74 m.

“The Diner,” representational
environmental sculpture by George
Segal, mixed media (plaster, wood,
chrome, masonite, and formica),
1964-66. In the Walker Art Center,
Minneapolis. 2.59 X 2.74 X 2.13 m.

Plate 2: By courtesy of (centre) The Museum of Modern Art, New York, Aristide Maillol Fund, (top right) Dallas Museum of Fine Arts

! ¢ the Eugene and Margaret McDermott Fund; (bottom) Collection
Walker Art Center, Minneapolis; photograph, (top left) N. Heinrich
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Elements and principles of sculptural design

The two most important elements of sculpture—mass-and
space—are, of course, separable only in thought. All sculp-
ture is made of a material substance that has mass and
exists in three-dimensional space. The mass of sculpture
is thus the solid, material, space-occupying bulk that is
contained within its surfaces. Space enters into the design
of sculpture in three main ways: the material components
of the sculpture extend into or move through space; they
may enclose or enfold space, thus creating hollows and
voids within the sculpture; and they may relate one to
another across space. Volume, surface, light and shade,
and colour are supporting elements of sculpture.

ELEMENTS OF DESIGN

The amount of importance attached to either mass or
space in the design of sculpture varies considerably. In
Egyptian sculpture and in most of the sculpture of the
20th-century artist Constantin Brancusi, for example, mass
is paramount, and most of the sculptor’s thought has been
devoted to shaping a lump of solid material. In 20th-
century works by Antoine Pevsner or Naum Gabo, on the

Mass and space.
(Left) “Linear Construction #1, Variation,” Perspex plastic and nylon thread sculpture by
Naum Gabo, 1942-43. In the Miriam Gabo Collection, Middlebury, Connecticut. 62 cm. X 62
cm. (Right) “Torso of a Young Girl,” onyx on a stone base by Constantin Brancusi, 1922, In
the Philadelphia Museum of Art. Onyx height 34.9 cm.; base height 17.1 cm.

By courtesy of (left) Miriam Gabo, Middlebury, Connecticut, (right) Philadelphia Museum of Art, the A.E. Gallatin Collection
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other hand, mass is reduced to a minimum, consisting
only of transparent sheets of plastic or thin metal rods.
The solid form of the components themselves is of little
importance; their main function is to create movement
through space and to enclose space. In works by such
20th-century sculptors as Henry Moore and Barbara Hep-
worth, the elements of space and mass are treated as more
or less equal partners.

It is not possible to see the whole of a fully three-dimen-
sional form at once. The observer can only see the whole
of it if he turns it around or goes around it himself.
For this reason it is sometimes mistakenly assumed that
sculpture must be designed primarily to present a series
of satisfactory projective views and that this multiplicity
of views constitutes the main difference between sculpture
and the pictorial arts, which present only one view of their
subject. Such an attitude toward sculpture ignores the fact
that it is possible to apprehend solid forms as volumes,
to conceive an idea of them in the round from any one
aspect. A great deal of sculpture is designed to be appre-
hended primarily as volume.

‘A single volume is the fundamental unit of three-dimen-
sional solid form that can be conceived in the round.
Some sculptures consist of only one volume, others are
configurations of a number of volumes. The human figure
is often treated by sculptors as a configuration of volumes,
each of which corresponds to a major part of' the body,
such as the head, neck, thorax, and thigh.

Holes and cavities in sculpture, which are as carefully
shaped as the solid forms and are of equal importance
to the overall design, are sometimes referred to as nega-
tive volumes.

The surfaces of sculpture are in fact all that one actually
sees. It is from their inflections that one makes inferences
about the internal structure of the sculpture. A surface
has, so to speak, two aspects: it contains and defines the
internal structure of the masses of the sculpture, and it
is the part of the sculpture that enters into relations with
external space. !

The expressive character of different kinds of surfaces
is of the utmost importance in sculpture. Double-curved
convex surfaces suggest fullness, containment, enclosure,
the outward pressure of internal forces. In the aesthetics
of Indian sculpture such surfaces have a special metaphys-
ical significance. Representing the encroachment of space
into the mass of the sculpture, concave surfaces suggest
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Chiar-
oscuro
effects

the action of external forces and are often indicative of
collapse or erosion. Flat surfaces tend to convey a feel-
ing of material hardness and rigidity; they are unbending
or unyielding, unaffected by either internal or external
pressures. Surfaces that are convex in one curvature and
concave in the other can suggest the operation of internal
pressures and at the same time a receptivity to the influ-
ence of external forces. They are associated with growth,
with expansion into space.

The sculptor cannot, like the painter, create his own
lighting effects within the work itself. The distribution of
light and shade over the forms of his work depends upon
the direction and intensity of light from external sources.
Nevertheless, to some extent he can determine the kinds
of effect this external light will have. If he knows where
the work is to be sited, he can adapt it to the kind of light
it is likely to receive. The brilliant overhead sunlight of
Egypt and India demands a different treatment from the
dim interior light of a northern medieval cathedral. Then
again, it is possible to create effects of light and shade,
or chiaroscuro, by cutting or modelling deep, shadow-
catching hollows and prominent, highlighted ridges. Many
late Gothic sculptors used light and shade as a powerful
expressive feature of their work, aiming at a mysterious
obscurity, with forms broken by shadow emerging from a
dark background. Greek, Indian, and most Italian Renais-
sance sculptors shaped the forms of their work to receive
light in a way that makes the whole work radiantly clear.

The colouring of sculpture may be either natural or ap-
plied. In the recent past, sculptors became more aware
than ever before of the inherent beauty of sculptural ma-
terials. Under the slogan of “truth to materials” many of
them worked their materials in ways that exploited their
natural properties, including colour and texture. More re-
cently, however, there has been a growing tendency to use
bright artificial colouring as an important element in the
design of sculpture.

In the ancient world and during the Middle Ages almost
all sculpture was artificially coloured, usually in a bold and
decorative rather than a naturalistic manner. The sculp-
tured portal of a cathedral, for example, would be coloured
and gilded with all the brilliance of a contemporary illu-
minated manuscript. Combinations of differently coloured
materials, such as the ivory and gold of some. Greek
sculpture, were not unknown before the 17th century; but
the early Baroque sculptor Gian Lorenzo Bernini greatly
extended the practice by combining variously coloured
marbles with white marble and gilt bronze.

PRINCIPLES OF DESIGN

It is doubtful whether any principles of design are univer-
sal in the art of sculpture, for the principles that govern
the organization of the elements of sculpture into ex-
pressive compositions differ from style to style. In fact,
distinctions made among the major styles of sculpture are
largely based on a recognition of differences in the princi-
ples of design that underlie them. Thus, the art historian
Erwin Panofsky was attempting to define a difference of
principle in the design of Romanesque and Gothic sculp-
ture when he stated that the forms of Romanesque were
conceived as projections from a plane outside themselves,
while those of Gothic were conceived as being centred on
an axis within themselves. The “principle of axiality” was
considered by Panofsky to be “the essential principle of
classical statuary,” which Gothic had rediscovered.

The principles of sculptural design govern the approaches
of sculptors to such fundamental matters as orientation,
proportion, scale, articulation, and balance.

For conceiving and describing the orientation of the
forms of sculpture in relation to each other, to a spectator,
and to their surroundings, some kind of spatial scheme of
reference is required. This is provided by a system of axes
and planes of reference.

An axis is an imaginary centre line through a symmetrical
or near symmetrical volume or group of volumes. Thus,
all the main components of the human body have axes of
their own, while an upright figure has a single vertical axis
running through its entire length. Volumes may rotate or
tilt on their axes.

Proportion. )

Four figures possibly of the royal family of Judah, stone,
1145-50. Portail Royal of Chartres cathedral, France. Height
approximately 2.50 m.

ND photo

Planes of reference are imaginary planes to which the
movements, positions, and directions of volumes, axes,
and surfaces may be referred. The principal planes of
reference are the frontal, the horizontal, and the two
profile planes.

The principles that govern the characteristic poses and
spatial compositions of upright figures in different styles
of sculpture are formulated with reference to axes and the
four cardinal planes: for example, the principle of axial-
ity already referred to; the principle of frontality, which
governs the design of Archaic sculpture; the characteristic
contrapposto (pose in which parts. of the body, such as
upper and lower, are twisted in opposite directions) of
Michelangelo’s figures; and in'standing Greek sculpture of
the Classical period the frequently used balanced “chiastic”
pose (stance in which the body weight is taken principally
on one leg, thereby creating a contrast of tension and
relaxation between the opposite sides of a figure).

Proportional relations exist among linear -dimensions,
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areas, and volumes and masses. All three types of pro-
portion coexist and interact in sculpture, contributing to
its expressiveness and beauty. Attitudes toward proportion
differ considerably among sculptors. Some sculptors, both
abstract and figurative, use mathematical systems of pro-
portion; for example, the refinement and idealization of
natural human proportions was a major preoccupation of
Greek sculptors. Indian sculptors employed iconometric
canons, or systems of carefully related proportions, that
determined the proportions of all significant dimensions
of the human figure. African and other tribal sculptors
base the proportions of their figures on the subjective im-
portance of the parts of the body. Unnatural proportions
may be used for expressive purposes or to accommodate a
sculpture to its surroundings. The elongation of the figures
on the Portail Royal (“Royal Portal”) of Chartres cathe-
dral does both: it enhances their otherworldliness and also
integrates them with the columnar architecture.

Sometimes it is necessary to adapt the proportions of
sculpture to suit its position in relation to a viewer. A
figure sited high on a building, for example, is usually
made larger in its upper parts in order to counteract the
effects of foreshortening. This should be allowed for when
a sculpture intended for such a position is exhibited on
eye level in a museum.

The scale of sculpture must sometimes be considered in
relation to the scale of its surroundings. When it is one
element in a larger complex, such as the facade of a build-
ing, it must be in scale with the rest. Another important
consideration that sculptors must take into account when
designing outdoor sculpture is the tendency of sculpture in
the open air—particularly when viewed against the sky—
to appear less massive than it does in a studio. Because
one tends to relate the scale of sculpture to.one’s own
human physical dimensions, the emotional impact of a
colossal figure and a small figurine are quite different.

In ancient and medieval sculpture the relative scale of
the figures in a composition is often determined by their
importance; e.g., slaves are much smaller than kings or
nobles. This is sometimes known as hierarchic scale.

The joining of one form to another may be accomplished
in a variety of ways. In much of the work of the 19th-
century French sculptor Auguste Rodin, there are no clear
boundaries, and one form is merged with another in an
impressionistic manner to create a continuously flowing
surface. In works by the Greek sculptor Praxiteles, the
forms are softly and subtly blended by means of smooth,
blurred transitions. The volumes of Indian sculpture and
the surface anatomy of male figures in the style of the
Greek sculptor Polyclitus are sharply defined and clearly
articulated. One of the main distinctions between the work
of Italian and northern Renaissance sculptors lies in the
Italians’ preference for compositions made up of clearly
articulated, distinct units of form and the tendency of the
northern Europeans to subordinate the individual parts to
the allover flow of the composition.

The balance, or equilibrium, of freestanding sculpture
has three aspects. First, the sculpture must have actual
physical stability. This can be achieved by natural bal-
ance—that is, by making the sculpture stable enough in
itself to stand firmly—which is easy enough to do with
a four-legged animal or a reclining figure but not with a
standing figure or a tall, thin sculpture, which must be
secured to a base. The second aspect of balance is compo-
sitional. The interaction of forces and the distribution of
weight within a composition may produce a state of either
dynamic or static equilibrium. The third aspect of balance
applies only to sculpture that represents a living figure. A
live human figure balances on two feet by making constant
movements and muscular adjustments. Such an effect can
be conveyed in sculpture by subtle displacements of form
and suggestions of tension and relaxation.

RELATIONSHIPS TO OTHER ARTS

Sculpture has always been closely related to architecture
through its role as architectural decoration and also at the
level of design. Architecture, like sculpture, is concerned
with three-dimensional form; and, although the central
problem in the design of buildings is the organization of
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Articulation.

(Left) Flowing surface exemplified by “St. John the Baptist
Preaching,” bronze sculpture by Auguste Rodin, 1878. In the
Museum of Modern Art, New York City. Height 2 m. (Right)
Delineated surface exemplified by “L'ldolino” bronze, Roman
copy of a Greek sculpture in the style of Polyclitus, c. 440 BC.
In the Museo Archeologico, Florence.

(Left) Collection, the Museum of Modern Art, New York, Mrs. Simon Guggenheim Fund; (right)
Alinari—Art Resource

space rather than mass, there are styles of architecture that
are effective largely through the quality and organization
of their solid forms. Ancient styles of stone architecture,
particularly Egyptian, Greek, and Mexican, tend to treat
their components in a sculptural manner. Moreover, most
buildings viewed from the outside are compositions of
masses. The growth of spatial sculpture is so intimately
related to the opening up and lightening of architecture,
which the development of modern building technology
has made possible, that many 20th-century sculptors can
be said to treat their work in an architectural manner.

Some forms of relief sculpture approach very closely the
pictorial arts of painting, drawing, engraving, and so on.
And sculptures in the round that make use of chiaroscuro
and that are conceived primarily as pictorial views rather
than as compositions in the round are said to be “pain-
terly”; for example, Bernini’s “Ecstasy of St. Teresa” (Sta.
Maria della Vittoria, Rome).

The borderlines between sculpture and pottery and the
metalworking arts are not clear-cut, and many pottery and
metal artifacts have every claim to be considered as sculp-
ture. Today there is a growing affinity between the work
of industrial designers and sculptors. Sculptural modelling
techniques, and sometimes sculptors themselves, are often
involved, for example, in the initial stages of the design of
new automobile bodies.

The close relationships that exist between sculpture and
the other visual arts are attested by the number of artists
who have readily turned from one art to another; for exam-
ple, Michelangelo, Bernini, Pisanello, Degas, and Picasso.

Materials

Any material that can be shaped in three dimensions can
be used sculpturally. Certain materials, by virtue of their
structural and aesthetic properties and their availability,
have proved especially suitable. The most important of
these are stone, wood, metal, clay, ivory, and plaster.
There are also a number of materials of secondary impor-
tance and many that have only recently come into use.

Sculpture
and the
pictorial
arts
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Colours
and
textures of
stone

PRIMARY

Throughout history, stone has been the principal mate-
rial of monumental sculpture. There are practical reasons
for this: many types of stone are highly resistant to the
weather and therefore suitable for external use; stone is
available in all parts of the world and can be obtained
in large blocks; many stones have a fairly homogeneous
texture and a uniform hardness that make them suitable
for carving; stone has been the chief material used for the
monumental architecture with which so much sculpture
has been associated.

Stones belonging to all threc main categories of rock for-
mation have been used in sculpture. Igneous rocks, which
are formed by the cooling of molten masses of mineral as
they approach the Earth’s surface, include granite, diorite,
basalt, and obsidian. These are some of the hardest stones
used for sculpture. Sedimentary rocks, which include
sandstones and limestones, are formed from accumulated
deposits of mineral and organic substances. Sandstones are
agglomerations of particles of eroded stone held together
by a cementing substance. Limestones are formed chiefly
from the calcareous remains of organisms. Alabaster (gyp-
sum), also a sedimentary rock, is a chemical deposit. Many
varieties of sandstone and limestone, which vary greatly in
quality and suitability for carving, are used for sculpture.
Because of their method of formation, many sedimentary
rocks have pronounced strata and are rich in fossils.

Metamorphic rocks result from changes brought about
in the structure of sedimentary and igneous rocks by
extreme pressure or heat. The most well-known metamor-
phic rocks used in sculpture are the marbles, which are
recrystallized limestones. Italian Carrara marble, the best
known, was used by Roman and Renaissance sculptors,
especially Michelangelo, and is still widely used. The best
known varieties used by Greek sculptors, with whom mar-
ble was more popular than any other stone, are Pentelic—
from which the Parthenon and its sculpture are made—
and Parian.

Because stone is extremely heavy and lacks tensile
strength, it is easily fractured if carved too thinly and not
properly supported. A massive treatment without vulnera-
ble projections, as in Egyptian and pre-Columbian Amer-
ican Indian sculpture, is therefore usually preferred. Some
stones, however, can be treated more freely and openly;
marble in particular has been treated by some European
sculptors with almost the same freedom as bronze, but
such displays of virtuosity are achieved by overcoming
rather than submitting to the properties of the material
itself.

The colours and textures of stone are among its most
delightful properties. Some stones are fine-grained and can
be carved with delicate detail and finished with a high
polish; others are coarse-grained and demand a broader
treatment. Pure white Carrara marble, which has a translu-
cent quality, seems to glow and responds to light in a
delicate, subtle manner. (These properties of marble were
brilliantly exploited by 15th-century Italian sculptors such
as Donatello and Desiderio da Settignano.) The colouring
of granite is not uniform but has a salt-and-pepper quality
and may glint with mica and quartz crystals. It may be
predominantly black or white or a variety of grays, pinks,
and reds. Sandstones vary in texture and are often warmly
coloured in a range of buffs, pinks, and reds. Limestones
vary greatly in colour, and the presence of fossils may add
to the interest of their surfaces. A number of stones are
richly variegated in colour by the irregular veining that
runs through them.

Hardstones, or semiprecious stones, constitute a special
group, which includes some of the most beautiful and
decorative of all substances. The working of these stones,
along with the working of more precious gemstones, is
usually considered as part of the glyptic (gem carving or
engraving), or lapidary, arts, but many artifacts produced
from them can be considered small-scale sculpture. They
are often harder to work than steel. First among the hard-
stones used for sculpture is jade, which was venerated by
the ancient Chinese, who worked it, together with other
hardstones, with extreme skill. It was also used sculp-
turally by Mayan and Mexican artists. Other important

hardstones are rock crystal, rose quartz, amethyst, agate,
and jasper.

The principal material of tribal sculpture in Africa, Ocea-
nia, and North America, wood has also been used by every
great civilization; it was used extensively during the Mid-
dle Ages, for example, especially in Germany and central
Europe. Among modern sculptors who have used wood
for important works are Ernst Barlach, Ossip Zadkine,
and Henry Moore.

Both hardwoods and softwoods are used for sculpture.
Some are close-grained, and they cut like cheese; others
are open-grained and stringy. The fibrous structure of
wood gives it considerable tensile strength, so that it may
be carved thinly and with greater freedom than stone. For
large or complex open compositions, a number of pieces
of wood may be jointed. Wood is used mainly for indoor
sculpture, for it is not as tough or durable as stone; changes
of humidity and temperature may cause it to split, and
it is subject to attack by insects and fungus. The grain of
wood is one of its most attractive features, giving variety
of pattern and texture to its surfaces. Its colours, too, are
subtle and varied. In general, wood has a warmth that
stone does not have, but it lacks the massive dignity and
weight of stone.

The principal woods for sculpture are oak, mahogany,
limewood, walnut, elm, pine, cedar, boxwood, pear, and
ebony; but many others are also used. The sizes of wood
available are limited by the sizes of trees; North American
Indians, for example, could carve gigantic totem poles in
pine, but boxwood is available only in small pieces.

In the 20th century, wood was being used by many
sculptors as a medium for construction as well as for carv-
ing. Laminated timbers, chipboards, and timber in block
and plank form can be glued, jointed, screwed, or bolted
together, and given a variety of finishes.

Wherever metal technologies have been developed, met-
als have been used for sculpture. The amount of metal
sculpture that has survived from the ancient world does
not properly reflect the extent to which it was used, for
vast quantities have been plundered and melted down.
Countless Far Eastern and Greek metal sculptures have
been lost in this way, as has almost all the goldwork of
pre-Columbian American Indians.

The metal most used for sculpture is bronze, which is
basically an alloy of copper and tin; but gold, silver,
aluminum, copper, brass, lead, and iron have also been
widely used. Most metals are extremely strong, hard, and
durable, with a tensile strength that permits a much greater
freedom of design than is possible in either stone or wood.
A life-size bronze figure that is firmly attached to a base
needs no support other than its own feet and may even
be poised on one foot. Considerable attenuation of form
is also possible without risk of fracture.

The colour, brilliant lustre, and reflectivity of metal sur-
faces have been highly valued and made full use of in
sculpture although, since the Renaissance, artificial pati-
nas have generally been preferred as finishes for bronze.

Metals can be worked in a variety of ways in order
to produce sculpture. They can be cast—that is, melted
and poured into molds; squeezed under pressure into
dies, as in coin making; or worked directly—for example,
by hammering, bending, cutting, welding, and repoussé
(hammered or pressed in relief).

Important traditions of bronze sculpture are Greek, Ro-
man, Indian (especially Cola), African (Bini and Yoruba),
Italian Renaissance, and Chinese. Gold was used to great
effect for small-scale works in pre-Columbian America and
medieval Europe. A fairly recent discovery, aluminum has
been used a great deal by modern sculptors. Iron has not
been used much as a casting material, but in recent years
it has become a popular material for direct working by
techniques similar to those of the blacksmith. Sheet metal
is one of the principal materials used nowadays for con-
structional sculpture. Stainless steel in sheet form has been
used effectively by the American sculptor David Smith.

Clay is one of the most common and easily obtainable
of all materials. Used for modelling animal and human
figures long before men discovered how to fire pots, it has
been one of the sculptor’s chief materials ever since.

Character-
istics of
wood

Advan-
tages of
bronze
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Clay has four properties that account for its widespread
use: when moist, it is one of the most plastic of all
substances, easily modelled and capable of registering the
most detailed impressions; when partially dried out to a
leather-hard state or completely dried, it can be carved
and scraped; when mixed with enough water, it becomes
a creamy liquid known as slip, which may be poured into
molds and allowed to dry; when fired to temperatures
of between 700° and 1,400° C (1,300° and 2,600° F),
it undergoes irreversible structural changes that make it
permanently hard and extremely durable.

Sculptors use clay as a material for working out ideas; for
preliminary models that are subsequently cast in such ma-
terials as plaster, metal, and concrete or carved in stone;
and for pottery sculpture.

Depending on the nature of the clay body itself and the
temperature at which it is fired, a finished pottery product
is said to be earthenware, which is opaque, relatively soft,
and porous; stoneware, which is hard, nonporous, and
more or less vitrified; or porcelain, which is fine-textured,
vitrified, and translucent. All three types of pottery are
used for sculpture. Sculpture made in low-fired clays, par-
ticularly buff and red clays, is known as terra-cotta (baked
earth). This term is used inconsistently, however, and is
often extended to cover all forms of pottery sculpture.

Unglazed clay bodies can be smooth or coarse in texture
and may be coloured white, gray, buff, brown, pink, or
red. Pottery sculpture can be decorated with any of the
techniques invented by potters and coated with a variety
of beautiful glazes.

Paleolithic sculptors produced relief and in-the-round
work in unfired clay. The ancient Chinese, particularly
during the T’ang (618-907) and Sung (960-1279) dynas-
ties, made superb pottery sculpture, including large-scale
human figures. The best known Greek works are the
intimate small-scale figures and groups from Tanagra.
Mexican and Mayan sculptor-potters produced vigorous,
directly modelled figures. During the Renaissance, pottery
was used in Italy for major sculptural projects, including
the large-scale glazed and coloured sculptures of Luca
Della Robbia and his family, which are among the finest
works in the medium. One of the most popular uses of
the pottery medium has been for the manufacture of figu-
rines—at Staffordshire, Meissen, and Sévres, for example.

The main source of ivory is elephant tusks; but walrus,
hippopotamus, narwhal (an Arctic aquatic animal), and,
in Paleolithic times, mammoth tusks also were used for
sculpture. Ivory is dense, hard, and difficult to work. Its
colour is creamy white, which usually yellows with age;
and it will take a high polish. A tusk may be sawed into
panels for relief carving or into blocks for carving in the
round; or the shape of the tusk itself may be used. The
physical properties of the material invite the most delicate,
detailed carving, and displays of virtuosity are common.

Ivory was used extensively in antiquity in the Middle
and Far East and the Mediterranean. An almost unbroken
Christian tradition of ivory carving reaches from Rome
and Byzantium to the end of the Middle Ages. Through-
out this time, ivory was used mainly in relief, often in
conjunction with precious metals, enamels, and precious
stones to produce the most splendid effects. Some of
its main sculptural uses were for devotional diptychs,
portable altars, book covers, retables (raised shelves above
altars), caskets, and crucifixes. The Baroque period, too, is
rich in ivories, especially in Germany. A fine tradition of
ivory carving also existed in Benin, a former kingdom of
West Africa.

Related to ivory, horn and bone have been used since
Paleolithic times for small-scale sculpture. Reindeer horn
and walrus tusks were two of the Eskimo carver’s most
important materials. One of the finest of all medieval
“ivories” is a carving in whalebone, “The Adoration of the
Magi” (Victoria and Albert Museum, London).

Plaster of Paris (sulfate of lime) is especially useful for
the production of molds, casts, and preliminary models.
It was used by Egyptian and Greek sculptors as a casting
medium and is today the most versatile material in the
sculptor’s workshop.

When mixed with water, plaster will in a short time
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Bone carving.

“The Adoration of the Magi,” whalebone,
English, 11th-12th century. In the Victoria and
Albert Museum, London. Height 37 cm.

By courtesy of Victoria and Albert Museum, London

recrystallize, or set—that is, become hard and inert—and
its volume will increase slightly. When set, it is relatively
fragile and lacking in character and is therefore of limited
use for finished work. Plaster can be poured as a liquid,
modelled directly when of a suitable consistency, or easily
carved after it has set. Other materials can be added to it
to retard its setting, to increase its hardness or resistance
to heat, to change its colour, or to reinforce it.

The main sculptural use of plaster in the past was for
molding and casting clay models as a stage in the produc-
tion of cast metal sculpture. Many sculptors today omit
the clay-modelling stage and model directly in plaster. As
a mold material in the casting of concrete and fibreglass
sculpture, plaster is widely used. It has great value as a
material for reproducing existing sculpture; many muse-
ums, for example, use such casts for study purposes.

SECONDARY

Basically, concrete is a mixture of an aggregate (usually
sand and small pieces of stone) bound together by cement.
A variety of stones, such as crushed marble, granite chips,
and gravel, can be used, each giving a different effect of
colour and texture. Commercial cement is gray, white, or
black; but it can be coloured by additives. The cement
most widely used by sculptors is ciment fondu, which is
extremely hard and quick setting. A recent invention—
at least, in appropriate forms for sculpture—concrete is
rapidly replacing stone for certain types of work. Because
it is cheap, hard, tough, and durable, it is particularly
suitable for large outdoor projects, especially decorative
wall surfaces. With proper reinforcement it permits great
freedom of design. And by using techniques similar to
those of the building industry, sculptors are able to create
works in concrete on a gigantic scale.

When synthetic resins, especially polyesters, are reinforced
with laminations of glass fibre, the result is a lightweight
shell that is extremely strong, hard, and durable. It is
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usually known simply as fibreglass. After having been
successfully used for car bodies, boat hulls, and the like,
it has developed recently into an important material for
sculpture. Because the material is visually unattractive in
itself, it is usually coloured by means of fillers and pig-
ments. It was first used in sculpture in conjunction with
powdered metal fillers in order to produce cheap “cold-
cast” substitutes for bronze and aluminum, but with the
recent tendency to use bright colours in sculpture it is now
often coloured either by pigmenting the material itself or
by painting.

It is possible to model fibregiass, but more usually it is
cast as a laminated shell. Its possibilities for sculpture have
not yet been fully exploited.

Various formulas for modelling wax have been used in
the past, but these have been generally replaced by syn-
thetic waxes. The main uses of wax in sculpture have
been as a preliminary modelling material for metal cast-
ing by the lost-wax, or cire perdue, process (see Methods
and techniques, below) and for making sketches. It is not
durable enough for use as a material in its own right,
although it has been used for small works, such as wax
fruit, that can be kept under a glass dome.

Papier-maché (pulped paper bonded with glue) has been
used for sculpture, especially in the Far East. Mainly used
for decorative work, especially masks, it can have consid-
erable strength; the Japanese, for example, made armour
from it. Sculpture made of sheet paper is a limited art
form used only for ephemeral and usually trivial work.

Numerous other permanent materials—such as shells,
amber, and brick—and ephemeral ones—such as feathers,
baker’s dough, ice and snow, and cake icing—have been
used for fashioning three-dimensional images. In view of
recent trends in sculpture it is no longer possible to speak
of “the materials of sculpture.” Modern sculpture has no
special materials. Any material, natural or man-made, is
likely to be used, including inflated polyethylene, foam
rubber, expanded polystyrene, fabrics, and neon tubes; the
materials for a mid-20th-century sculpture by Claes Ol-
denburg, for example, are listed as canvas, cloth, Dacron,
metal, foam rubber, and Plexiglas. Real objects, too, may
be incorporated in sculpture, as in the mixed-medium
compositions of Edward Kienholz; even junk has its devo-
tees, who fashion “junk” sculpture.

Unconventional materials of modern sculpture.

“Giant Hamburger,” painted sailcloth stuffed with foam rubber,
by Claes Oldenburg, 1962. In the Art Gallery of Ontario.
132X 213 cm.

By courtesy of the Art Gallery of Ontario

Methods and techniques

Although a sculptor may specialize in, say, stone carving
or direct metalwork, the art of sculpture is not identifiable
with any particular craft or set of crafts. It presses into
its service whatever crafts suit its purposes. Technologies
developed for more utilitarian purposes are often easily
adapted for sculpture; in fact, useful artifacts and sculp-
tured images have often been produced in the same work-
shop, sometimes by the same craftsman. The methods
and techniques employed in producing a pot, a bronze

harness trapping, a decorative stone molding or column,
a carved wooden newel post, or even a fibreglass car
body are essentially the same as those used in sculpture.
For example, the techniques of repoussé, metal casting,
blacksmithing, sheet-metal work, and welding, which are
used for the production of functional artifacts and dec-
orative metalwork, are also used in metal sculpture; and
the preparation, forming, glazing, decoration, and firing of
clay are basically the same in both utilitarian pottery and
pottery sculpture. The new techniques used by sculptors
today are closely related to new techniques applied in
building and industrial manufacture.

THE SCULPTOR AS DESIGNER AND AS CRAFTSMAN

The conception of an artifact or a work of art—its form,
imaginative content, and expressiveness—is the concern
of a designer, and it should be distinguished from the
execution of the work in a particular technique and ma-
terial, which is the task of a craftsman. A sculptor usually
functions as both designer and craftsman, but these two
aspects of sculpture may be separated.

Certain types of sculpture depend considerably for their
aesthetic effect on the way in which their material has
been directly manipulated by the artist himself. The di-
rect, expressive handling of clay in a model by Rodin, or
the use of the chisel in the stiacciato (very low) reliefs of
the 15th-century Florentine sculptor Donatello could no
more have been delegated to a craftsman than could the
brushwork of Rembrandt. The actual physical process of
working materials is for many sculptors an integral part
of the art of sculpture, and their response to the working
qualities of the material—such as its plasticity, hardness,
and texture—is evident in the finished work. Design and
craftsmanship are intimately fused in such a work, which
is a highly personal expression.

Even when the direct handling of material is not as vital
as this to the expressiveness of the work, it still may be
impossible to separate the roles of the artist as designer
and craftsman. The qualities and interrelationships of
forms may be so subtle and complex that they cannot be
adequately specified and communicated to a craftsman.
Moreover, many aspects of the design may actually be
contributed during the process of working. Michelange-
lo’s way of working, for example, enabled him to change
his mind about important aspects of composition as the
work proceeded.

A complete fusion of design and craftsmanship may not
be possible if a project is a large one or if the sculptor is
too old or too weak to do all of the work himself. The
sheer physical labour of making a large sculpture can be
considerable, and sculptors from Phidias in the 5th century
BC to Henry Moore in the 20th century have employed
pupils and assistants to help with it. Usually the sculptor
delegates the time-consuming first stages of the work or
some of its less important parts to his assistants and exe-
cutes the final stages or the most important parts himself.

On occasion, a sculptor may function like an architect
or industrial designer. He may do no direct work at-all
on the finished sculpture, his contribution being to syp-
ply exhaustive specifications in the form of drawings and
perhaps scale models for a work that is to be entirely fabri-
cated by craftsmen. Obviously, such a procedure excludes
the possibility of -direct, personal expression through the
handling of the materials; thus, works of this kind usually
have the same anonymous, impersonal quality as archi-
tecture and industrial design. An impersonal approach to
sculpture was favoured by many sculptors of the 1960s
such as William Tucker, Donald Judd, and William Turn-
bull. They used the skilled anonymous workmanship of
industrial fabrications to make their large-scale, extremely
precise, simple sculptural forms that are called “primary
structures.”

General methods. Broadly speaking, the stages in the
production of a major work of sculpture conform to the
following pattern: the commission; the preparation, sub-
mission, and acceptance of the design; the selection and
preparation of materials; the forming of materials; surface
finishing; installation or presentation.

Almost all of the sculpture of the past and some pres-
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ent-day sculpture originates in a demand made upon the
sculptor from outside, usually in the form of a direct
commission or through a competition. If the commission
is for a portrait or a private sculpture, the client may only
require to see examples of the artist’s previous work; but if
it is a public commission, the sculptor is usually expected
to submit drawings and maquettes (small-scale, three-
dimensional sketch models) that give an idea of the nature
of the finished work and its relation to the site. He may
be free to choose his own subject matter or theme, or it
may be more or less strictly prescribed. A medieval master
sculptor, for example, received the program for a complex
scheme of church sculpture from theological advisers, and
Renaissance contracts for sculpture were often extremely
specified and detailed. Today a great deal of sculpture is
not commissioned. It arises out of the sculptor’s private
concern with form and imagery, and he works primarily
to satisfy himself. When the work is finished-he may ex-
hibit and attempt to sell it in an art gallery.

Most of the materials used by 20th-century sculptors
are readily available in a usable form from builders’ or
sculptors’ ‘suppliers, but certain kinds of sculpture may
involve a good deal of preparatory work on the materials.
A sculptor may visit a stone quarry in order to select the
material for a large project and to have it cut into blocks
of the right size and shape. And since stone is costly to
transport and best carved when freshly quarried, he may
decide to do all of his work at the quarry. Because stone
is extremely heavy, the sculptor must have the special
equipment required for manoeuvring even small blocks
into position for carving. A wood carver requires a supply
of well-seasoned timber and may keep a quantity of logs
and blocks in store. A modeller needs a good supply of
clay of the right kind. For large terra-cottas he may require
a specially made-up clay body, or he may work at a brick-
works, using the local clay and firing in the brick kilns.

The main part of the sculptor’s work, the shaping of
the material itself by modelling, carving, or constructional
techniques, may be a long and arduous process, perhaps
extending over a number of years and requiring assistants.
Much of the work, especially architectural decoration,
may be carried out at the site, or in situ.

To improve its weathering qualities, to bring out the
characteristics of its material to the best advantage, or to
make it more decorative or realistic, sculpture is usually
given a special surface finish. It may be rubbed down and
polished, patinated, metal plated, gilded, painted, inlaid
with other materials, and so on.

Finally, the installation of sculpture may be a complex
and important part of the work. The positioning and
fixing of large architectural sculpture may involve cooper-
ation with builders and engineers; fountains may involve
elaborate plumbing; the design and placing of outdoor
bases, or plinths, in relation to the site and the spectator
may require careful thought. The choice of the materials,
shape, and proportions of the base even for a small work
requires a considerable amount of care.

Carving. Whatever material is used, the essential fea-
tures of the direct method of carving are the same; the
sculptor starts with a solid mass of material and reduces
it systematically to the desired form. After he has blocked
out the main masses and planes that define the outer limits
of the forms, he works progressively over the whole sculp-
ture, first carving the larger containing forms and planes
and then the smaller ones until eventually the surface de-
tails are reached. Then he gives the surface whatever finish
is required. Even with a preliminary model as a guide, the
sculptor’s concept constantly evolves and clarifies as the
work proceeds; thus, as he adapts his design to the nature
of the carving process and the material, his work develops
as an organic whole.

The process of direct carving imposes a characteristic
order on the forms of sculpture. The faces of the original
block, slab, or cylinder of material can usually still be
sensed, existing around the finished work as a kind of im-
plied spatial envelope limiting the extension of the forms
in space and connecting their highest points across space.
In a similar way, throughout the whole carving, smaller
forms and planes can be seen as contained within im-
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Direct carving.

(Top) “Reclining Figure” in progress, eimwood sculpture
by Henry Moore, 1945-46. (Bottom) “Reclining Figure.”
Length 1.90 m.

plied larger ones. Thus, an ordered sequence of containing
forms and planes, from the largest to the smallest, gives
unity to the work.

Indirect carving. All of the great sculptural traditions of
the past used the direct method of carving, but in Western
civilization during the 19th and early 20th centuries it
became customary for stone and, to a lesser extent, wood
sculpture to be produced by the indirect method. This
required the production of a finished clay model that was
subsequently cast in plaster and then reproduced in stone
or wood in a more or less mechanical way by means of a
pointing machine (see Reproduction and surface-finishing
techniques: pointing below). Usually, the carving was not
done by the sculptor himself. At its worst, this procedure
results in a carved copy of a design that was conceived in
terms of clay modelling. Although indirect carving does
not achieve aesthetic qualities that are typical of carved
sculpture, it does not necessarily result in bad sculpture.
Rodin’s marble sculptures, for example, are generally con-
sidered great works of art even by those who object to
the indirect methods by which they were produced. The
indirect method has been steadily losing ground since the
revival of direct carving in the early part of the 20th cen-
tury, and today it is in general disrepute among carvers.

Carving tools and techniques. The tools used for carv-
ing differ with the material to be carved. Stone is carved
mostly with steel tools that. resemble cold chisels. To
knock off the corners and angles of a block, a tool called
a pitcher is driven into the surface with a heavy iron ham-
mer. The pitcher is a thick, chisel-like tool with a wide
bevelled edge that breaks rather than cuts the stone. The
heavy point then does the main roughing out, followed
by the fine point, which may be used to within a short
distance of the final surface. These pointed tools are ham-
mered into the surface at an angle that causes the stone
to break off in chips of varying sizes. Claw chisels, which
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Clay
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have toothed edges, may then be worked in all directions
over the surface, removing the stone in granule form and
thus refining the surface forms. Flat chisels are used for
finishing the surface carving and for cutting sharp detail.
There are many other special tools, including stone gouges,
drills, toothed hammers (known as bushhammers or bou-
chardes), and, often used today, power-driven pneumatic
tools, for pounding away the surface of the stone.

Because medieval carvers worked mostly in softer stones
and made great use of flat chisels, their work tends to have
an edgy, cut quality and to be freely and deeply carved.
In contrast is the work done in hard stones by people
who lacked metal tools hard enough to cut the stone.
Egyptian granite sculpture, for example, was produced
mainly by abrasion; that is, by pounding the surface and
rubbing it down with abrasive materials. The result is a
compact sculpture, not deeply hollowed out, with softened
edges and flowing surfaces. It usually has a high degree of
tactile appeal.

Although the process of carving is fundamentally the
same for wood or stone, the physical structure of wood
demands tools of a different type. For the first blocking
out of a wood carving a sculptor may use saws and axes,
but his principal tools are a wide range of wood-carver’s
gouges. The sharp, curved edge of a gouge cuts easily
through the bundles of fibre and when used properly will
not split the wood. Flat chisels are also used, especially
for carving sharp details. Wood rasps, or coarse files, and
sandpaper can be used to give the surface a smooth finish,
or, if preferred, it can be left with a faceted, chiselled
appearance. Wood-carving tools have hardwood handles
and are struck with round, wooden mallets. African wood
sculptors use a variety of adzes rather than gouges and
mallets. Ivory is carved with an assortment of saws, knives,
rasps, files, chisels, drills, and scrapers.

Modelling. In contrast to the reductive process of carv-
ing, modelling is essentially a building-up process in which
the sculpture grows organically from the inside. Numerous
plastic materials are used for modelling. The main ones
are clay, plaster, and wax; but concrete, synthetic resins,
plastic wood, stucco, and even molten metal can also be
modelled. A design modelled in plastic materials may be
intended for reproduction by casting in more permanent
and rigid materials, such as metal, plaster, concrete, and
fibreglass, or it may itself be made rigid and more perma-
nent through the self-setting properties of its materials (for
example, plaster) or by firing.

Modelling for casting. The material most widely used
for making positive models for casting is clay. A small,
compact design or a low relief can be modelled solidly in
clay without any internal support; but a large clay model
must be formed over a strong armature made of wood and
metal. Since the armature may be very elaborate and can
only be altered slightly, if at all, once work has started, the
modeller must have a fairly clear idea from his drawings
and maquettes of the arrangement of the main shapes
of the finished model. The underlying main masses of
the sculpture are built up firmly over the armature, and
then the smaller forms, surface modelling, and details are
modelled over them. The modeller’s chief tools are his
fingers, but for fine work he may use a variety of wooden
modelling tools to apply the clay and wire loop tools to
cut it away. Reliefs are modelled on a vertical or nearly
vertical board. The clay is keyed, or secured, onto the
board with galvanized nails or wood laths. The amount of
armature required depends on the height of the relief and
the weight of clay involved.

To make a cast in metal, a foundry requires from the
sculptor a model made of a rigid material, usually plas-
ter. The sculptor can produce this either by modelling in
clay and then casting in plaster from the clay model or
by modelling directly in plaster. For direct plaster mod-
elling, a strong armature is required because the material
is brittle. The main forms may be built up roughly over
the armature in expanded wire and then covered in plas-
ter-soaked scrim (a loosely woven sacking). This provides
a hollow base for the final modelling, which is done by
applying plaster with metal spatulas and by scraping and
cutting down with rasps and chisels.

Lost-wax process bronze sculpture.

“Male Portrait Head,” bronze from Ife, Nigeria, 12th century.
In the Museum of Ife Antiquities. Height 34 cm.

Eliot Elisofon

Fibreglass and concrete sculptures are cast in plaster
molds taken from the sculptor’s original model. The model
is usually clay rather than plaster because if the forms of
the sculpture are at all complex it is easier to remove a
plaster mold from a soft clay model than from a model in
a rigid material, such as plaster.

A great deal of the metal sculpture of the past, includ-
ing Nigerian, Indian, and many Renaissance bronzes, was
produced by the direct lost-wax process, which involves
a special modelling technique (see Reproduction and sur-
face-finishing techniques: casting and molding below). The
design is first modelled in some refractory material to
within a fraction of an inch of the final surface, and then
the final modelling is done in a layer of wax, using the
fingers and also metal tools, which can be heated to make
the wax more pliable. Medallions are often produced from
wax originals, but because of their small size they do not
require a core.

Modelling for pottery sculpture. To withstand the
stresses of firing, a large pottery sculpture must be hollow
and of an even thickness. There are two main ways of
achieving this. In the process of hollow modelling, which
is typical of the potter’s approach to form, the main
forms of the clay model are built up directly as hollow
forms with walls of a roughly even thickness. The meth-
ods of building are similar to those employed for making
hand-built pottery—coiling, pinching, and slabbing. The
smaller forms and details are then added, and the finished
work is allowed to dry out slowly and thoroughly before
firing. The process of solid modelling is more typical of
the sculptor’s traditional approach to form. The sculpture
is modelled in solid clay, sometimes over a carefully con-
sidered armature, by the sculptor’s usual methods of clay
modelling. Then it is cut open and hollowed out, and the
armature, if there is one, is removed. The pieces are then
rejoined and the work is dried out and fired.

General characteristics of modelled sculpture. The pro-
cess of modelling affects the design of sculpture in three
important ways. First, the forms of the sculpture tend to
be ordered from the inside. There are no external contain-
ing forms and planes, as in carved sculpture. The over-
all design of the work—its main volumes, proportions,
and axial arrangement—is determined by the underlying
forms; and the smaller forms, surface modelling, and dec-
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orative details are all formed around and sustained by
this underlying structure. Second, because its extension
into space is not limited by the dimensions of a block of
material, modelled sculpture tends to be much freer and
more expansive in its spatial design than carved sculpture.
If the tensile strength of metal is to be exploited in the
finished work, there is almost unlimited freedom; designs
for brittle materials such as concrete or plaster are more
limited. Third, the plasticity of clay and wax encourages a
fluent, immediate kind of manipulation, and many sculp-
tors, such as Auguste Rodin, Giacomo Manzi, and Sir
Jacob Epstein, like to preserve this record of their direct
handling of the medium in their finished work. Their ap-
proach contrasts with that of the Benin and Indian bronze
sculptors, who refined the surfaces of their work to remove
all traces of personal “handwriting.”

Constructing and assembling. A constructed or assem-
bled sculpture is made by joining preformed pieces of
material. It differs radically in principle from carved and
modelled sculpture, both of which are fabricated out
of a homogeneous mass of material. Constructed sculp-
ture is made out of such basic preformed components
as metal tubes, rods, plates, bars, and sheets; wooden
laths, planks, dowels, and blocks; laminated timbers and
chipboards; sheets of Perspex, Formica, and glass; fab-
rics; and wires and threads. These are cut to various
sizes and may be either shaped before they are as-
sembled or used as they are. The term assemblage is
usually reserved for constructed sculpture that incorpo-
rates any of a vast array of ready-made, so-called found
objects, such as old boilers, typewriters, engine compo-
nents, mirrors, chairs, and table legs and other bits of old
furniture. Numerous techniques are employed for joining
these components, most of them derived from crafts other
than traditional sculptural ones; for example, metal weld-
ing and brazing, wood joinery, bolting, screwing, rivetting,
nailing, and bonding with new powerful adhesives.

The use of constructional techniques for the production
of sculpture is the major technical development of the art
of sculpture in recent years. Among the reasons for its
popularity are that it lends itself readily to an emphasis on
the spatial aspects of sculpture that have preoccupied so
many 20th-century artists; it is quicker than carving and
modelling; it is considered by many sculptors and critics
to be especially appropriate to a technological civilization;
it is opening up new fields of imagery and new types of
symbolism and form.

For constructed “gallery” sculpture, almost any materials
and techniques are likely to be used, and the products
are often extremely ephemeral. But architectural sculp-
ture, outdoor sculpture, and indeed any sculpture that is
actually used must be constructed in a safe and at least
reasonably permanent manner. The materials and tech-
niques employed are therefore somewhat restricted. Metal
sculpture constructed by rivetting, bolting, and, above all,
welding and brazing is best for outdoor use.

Direct metal sculpture. The introduction of the oxy-
acetylene welding torch as a sculptor’s tool has revolu-
tionized metal sculpture in recent years. A combination
of welding and forging techniques was pioneered by the
Spanish sculptor Julio Gonzalez around 1930; and during
the 1940s and 1950s it became a major sculptural tech-
nique, particularly in Britain and in the United States,
where its greatest exponent was David Smith. In the 1960s
and early 1970s, more sophisticated electric welding pro-
cesses were replacing flame welding.

Welding equipment can be used for joining and cutting
metal. A welded joint is made by melting and fusing
together the surfaces of two pieces of metal, usually with
the addition of a small quantity of the same metal as a
filler. The metal most widely used for welded sculpture is
mild steel, but other metals can be welded. In a brazed
joint, the parent metals are not actually fused together but
are joined by an alloy that melts at a lower temperature
than the parent metals. Brazing is particularly useful for
making joints between different kinds of metal, which
cannot be done by welding, and for joining nonferrous
metals. Forging is the direct shaping of metal by bending,
hammering, and cutting,.
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Assemblage.
“Black Wall,” wood sculpture by Louise Nevelson, 1959. In the
Tate Gallery, London. 2.84 X 2.16 X 0.65 m.

By courtesy of the trustees of the Tate Gallery, London

Direct metalworking techniques have opened up whole
new ranges of form to the sculptor—open skeletal struc-
tures, linear and highly extended forms, and complex,
curved sheet forms. Constructed metal sculpture may be
precise and clean, as that of Minimalist sculptors Donald
Judd and Phillip King, or it may exploit the textural ef-
fects of molten metal in a free, “romantic” manner.

REPRODUCTION AND SURFACE-FINISHING TECHNIQUES

Casting and molding processes are used in sculpture ei-
ther for making copies of existing sculpture or as essential
stages in the production of a finished work. Numerous
materials are used for making molds and casts, and some
of the methods are complex and highly skilled. Only a
broad outline of the principal methods can be given here.

Casting and molding. These are used for producing a
single cast from a soft, plastic original, usually clay. They
are- especially useful for producing master casts for sub-
sequent reproduction in metal. The basic -procedure is as
follows. First, the mold is built up in liquid plaster over
the original clay model; for casting reliefs, a one-piece
mold may be sufficient, but for sculpture in the round a
mold in at least two sections is required. Second, when the
plaster is set, the mold is divided and removed from the
clay model. Third, the mold is cleaned, reassembled, and
filled with a self-setting material such as plaster, concrete,
or fibreglass-reinforced resin. Fourth, the mold is carefully
chipped away from the cast. This involves the destruction
of the mold—hence the term “waste” mold. The order of
reassembling and filling the mold may be reversed; fibre-
glass and resin, for example, are “laid up” in the mold
pieces before they are reassembled.

Plaster piece molds are used for producing more than one
cast from a soft or rigid original and are especially good
for reproducing existing sculpture and for slip casting (see
below). Before the invention of flexible molds (see below),
piece molds were used for producing wax casts for metal
casting by the lost-wax process. A piece mold is built up
in sections that can be withdrawn from the original model
without damaging it. The number of sections depends on
the complexity of the form and on the amount of under-
cutting; tens, or even hundreds, of pieces may be required
for really large, complex works. The mold sections are
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carefully keyed together and supported by a plaster case.
When the mold has been filled, it can be removed section
by section from the cast and used again. Piece molding is
a highly skilled and laborious process.

Made of such materials as gelatin, vinyl, and rubber, flex-
ible molds are used for producing more than one cast; they
offer a much simpler alternative to piece molding when
the original model is a rigid one with complex forms and
undercuts. The material is melted and poured around the
original positive in sections, if necessary. Being flexible,
the mold easily pulls away from a rigid surface without
causing damage. While it is being filled (with wax, plaster,
concrete, and fibreglass-reinforced resins), the mold must
be surrounded by a plaster case to prevent distortion.

The lost-wax process is the traditional method of casting
metal sculpture. It requires a positive, which consists of
a core made of a refractory material and an outer layer
of wax. The positive can be produced either by direct
modelling in wax over a prepared core, in which case the
process is known as direct lost-wax casting, or by casting
in a piece mold or flexible mold taken from a master
cast. The wax positive is invested with a mold made of
refractory materials and is then heated to a temperature
that will drive off all moisture and melt out all the wax,
leaving a narrow cavity between the core and the invest-
ment. Molten metal is then poured into this cavity. When
the metal has cooled down and solidified, the investment
is broken away, and the core is removed from inside the
cast. The process is, of course, much more complex than
this simple outline suggests. Care has to be taken to sus-
pend the core within the mold by means of metal pins,
and a structure of channels must be made in the mold that
will enable the metal to reach all parts of the cavity and
permit the mold gases to escape. A considerable amount
of filing and chasing of the cast is usually required after
casting is completed.

While the lost-wax process is used for producing complex,
refined metal castings, sand molding is more suitable for
simpler types of form and for sculpture in which a certain
roughness of surface does not matter. Recent improve-
ments in the quality of sand castings and the invention of
the “losi-pattern” process (see below) have resulted in a
much wider use of sand casting as a means of producing
sculpture. A sand mold, made of special sand held together
by a binder, is built up around a rigid positive, usually in
a number of sections held together in metal boxes. For a
hollow casting, a core is required that will fit inside the
negative mold, leaving a narrow cavity as in the lost-wax
process. The molten metal is poured into this cavity.

The lost-pattern process is used for the production by
sand molding of single casts in metal. After a positive
made of expanded polystyrene is firmly embedded in cast-
ing sand, molten metal is poured into the mold straight

onto the expanded foam original. The heat of the metal

causes the foam to pass off into vapour and disappear,
leaving a negative mold to be filled by the metal. Channels
for the metal to run in and for the gases to escape are
made in the mold, as in the lost-wax process. The method
is used mainly for producing solid castings in aluminum
that can be welded or rivetted together to make the fin-
ished sculpture.

Slip casting is primarily a potter’s technique that can
be used for repetition casting of small pottery sculptures.
Liquid clay, or slip, is poured into a plaster piece mold.
Some of the water in the slip is absorbed by the plaster
and a layer of stiffened clay collects on the surface of the
mold. When this layer is thick enough to form a cast, the
excess slip is poured off and the mold is removed. The
hollow clay cast is then dried and fired.

Simple casts for pottery sculpture—mainly tiles and low
reliefs—can be prepared by pressing clay into a rigid mold.
More complex forms can be built up from a number of
separately press-cast pieces. Simple terra-cotta molds can
be made by pressing clay around a rigid positive form. Af-
ter firing, these press molds can be used for press casting.

Pointing. A sculpture can be reproduced by transposing
measurements taken all over its surface to a copy. The
process is made accurate and thorough by the use of a
pointing machine, which is an arrangement of adjustable

metal arms and pointers that are set to the position of
any point on the surface of a three-dimensional form and
then used to locate the corresponding point on the surface
of a copy. If the copy is a stone one, the block is drilled
to the depth measured by the pointing machine. When a
number of points have been fixed by drilling, the stone
is cut away to the required depth. For accurate pointing,
a vast number of points have to be taken, and the final
surface is approached gradually. The main use of pointing
has been for the indirect method of carving.

Enlarged and reduced copies of sculpture can also be
produced with the aid of mechanical devices. A sophisti-
cated reducing machine that works on the principle of the
pantograph (an instrument for copying on any predeter-
mined scale, consisting of four light, rigid bars jointed in
parallelogram form) is used in minting for scaling down
the sculptor’s original model to coin size.

Surface finishing. Surface finishes for sculpture can be
either natural—bringing the material of the sculpture itself
to a finish—or applied. Almost all applied surface finishes
preserve as well as decorate.

Smoothing and polishing. Many sculptural materials
have a natural beauty of colour and texture that can be
brought out by smoothing and polishing. Stone carvings
are smoothed by rubbing down with a graded series of
coarse and fine abrasives, such as carborundum, sand-
stone, emery, pumice, and whiting, all used while the
stone is wet. Some stones, such as marble and granite,
will take a high gloss; others are too coarse-grained to be
polished and can only be smoothed to a granular finish.
Wax is sometimes used to give stone a final polish.

The natural beauty of wood is brought out by sandpaper-
ing or scraping and then waxing or oiling. Beeswax and
linseed oil are the traditional materials, but a wide range
of waxes and oils is currently available.

Ivory is polished with gentle abrasives such as pumice
and whiting, applied with a damp cloth.

Concrete can be rubbed down, like stone, with water and
abrasives, which both smooth the surface and expose the
aggregate. Some concretes can be polished.

Metals are rubbed down manually with steel wool and
emery paper and polished with various metal polishes.
A high-gloss polish can be given to metals by means
of power-driven buffing wheels used in conjunction with
abrasives and polishes. Clear lacquers are applied to pre-
serve the polish.

Painting. Stone, wood, terra-cotta, metal, fibreglass,
and plaster can all be painted in a reasonably durable
manner provided that the surfaces are properly prepared
and suitable primings and paints are used. In the past,
stone and wood carvings were often finished with a coating
of gesso (plaster of Paris or gypsum prepared with glue)
that served both as a final modelling material for delicate
surface detail and as a priming for painting. Historically,
the painting and gilding of sculpture were usually left to
specialists. In Greek relief sculpture, actual details of the
composition were often omitted at the carving stage and
left for the painter to insert. In the 15th century, the great
Flemish painter Rogier van der Weyden undertook the
painting of sculpture as part of his work.

Modern paint technology has made an enormous range
of materigls available. Constructed sculptures are often
finished with mechanical grinders and sanders and then
sprayed with high-quality cellulose paints.

Gilding. The surfaces of wood, stone, and plaster sculp-
ture can be decorated with gold, silver, and other metals
that are applied in leaf or powder form over a suitable
priming. Metals, especially bronze, were often fire-gilded;
that is, treated with an amalgam of gold and mercury
that was heated to drive off the mercury. The panels of
the “Gates of Paradise” in Florence, by the 15th-century
sculptor Lorenzo Ghiberti, are a well-known example of
gilded bronze.

Patination. Patinas on metals are caused by the corro-
sive action of chemicals. Sculpture that is exposed to dif-
ferent kinds of atmosphere or buried in soil or immersed
in seawater for some time acquires a patina that can be
extremely attractive. Similar effects can be achieved artifi-
cially by applying various chemicals to the metal surface.
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This is a particularly effective treatment for bronze, which
can be given a wide variety of attractive green, brown,
blue, and black patinas. Iron is sometimes allowed to rust
until it acquires a satisfactory colour, and then the process
is arrested by lacquering.

Electroplating. The surfaces of metal sculpture or of
specially prepared nonmetal sculpture can be coated with
such metals as chrome; silver, gold, copper, and nickel
by the familiar industrial process of electroplating. The
related technique of anodizing can be used to prevent the
corrosion of aluminum sculpture and to dye its surface.

Other finishes. The surfaces of metal sculpture can be
decorated by means of numerous metalsmithing tech-
niques—etching, engraving, metal inlaying, enamelling,
and so on. Pottery sculpture can be decorated with
coloured slips, oxides, and enamels; glazed with a vari-
ety of shiny or mat glazes; and brought to a dull polish
by burnishing.

Other materials have often been added to the surface of
sculpture. The eyes of ancient figure sculpture, for exam-
ple, were sometimes inlaid with stones. Occasionally—as
in Mexican mosaic work—the whole surface of a sculpture
is inlaid with mother-of-pearl, turquoise, coral, and many
other substances.

Forms, subject matter, imagery,
and symbolism of sculpture

A great deal of sculpture is designed to be placed in pub-
lic squares, gardens, parks, and similar open places or in
interior positions where it is isolated in space and can be
viewed from all directions. Other sculpture is carved in
relief and is viewed only from the front and sides.

SCULPTURE IN THE ROUND

The opportunities for free spatial design that such free-
standing sculpture presents are not always fully exploited.
The work may be designed, like many Archaic sculptures,
to be viewed from only one or two fixed positions, or it
may in effect be little more than a four-sided relief that
hardly changes the three-dimensional form of the block
at all. Sixteenth-century Mannerist sculptors, on the other
hand, made a special point of exploiting the all-around
visibility of freestanding sculpture. Giambologna’s “Rape
of the Sabines,” for example, compels the viewer to walk
all around it in order to grasp its spatial design. It has no
principal views; its forms move around the central axis of
the composition, and their serpentine movement unfolds
itself gradually as the spectator moves around to follow
them. Much of the sculpture of Henry Moore and other
20th-century sculptors is not concerned with movement
of this kind, nor is it designed to be viewed from any
fixed positions. Rather, it is a freely designed structure
of multidirectional forms that is opened up, pierced, and
extended in space in such a way that the viewer is made
aware of its all-around design largely by seeing through
the sculpture. The majority of constructed sculptures are
disposed in space with complete freedom and invite view-
ing from all directions. In many instances the spectator
can actually walk under and through them.

The way in which a freestanding sculpture makes contact
with the ground or with its base is a matter of considerable
importance. A reclining figure, for example, may in effect
be a horizontal relief. It may blend with the ground plane
and appear to be rooted in the ground like an outcrop of
rock. Other sculptures, including some reclining figures,
may be designed in such a way that they seem to rest on
the ground and to be independent of their base. Others
are supported in space above the ground. The most com-
pletely freestanding sculptures are those that have no base
and may be picked up, turned in the hands, and literally
viewed all around like a netsuke (a small toggle of wood,
ivory, or metal used to fasten a small pouch or purse to a
kimono sash). Of course, a large sculpture cannot actually
be picked up in this way, but it can be designed so as to
invite the viewer to think of it as a detached, independent
object that has no fixed base and is designed all around.

Sculpture designed to stand against a wall or similar back-
ground or in a niche may be in the round and freestanding
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Sculpture in the round.

The changing appearance of freestanding sculpture
observed when walking around a statue is suggested by
these two views of “Rape of the Sabines,” marble sculpture
by Giambologna, 1583. In the Loggia dei Lanzi, Florence.
Height 411 cm.

Alinari—Art Resource

in the sense that it is not attached to its background like
a relief; but it does not have the spatial independence of
completely freestanding sculpture, and it is not designed
to be viewed all around. It must be designed so that its
formal structure and the nature and meaning of its subject
matter can be clearly apprehended from a limited range
of frontal views. The forms of the sculpture, therefore, are
usually spread out mainly in a lateral direction rather than
in depth. Greek pedimental sculpture illustrates this ap-
proach superbly: the composition is spread out in a plane
perpendicular to the viewer’s line of sight and is made
completely intelligible from the front. Seventeenth-century
Baroque sculptors, especially Bernini, adopted a rather
different approach. There may be considerable recession
and foreshortening in their compositions, but the forms
are carefully arranged so that they present a coherent and
intelligible whole from one special frontal viewpoint.

The frontal composition of wall and niche sculpture does
not necessarily imply any lack of three-dimensionality in
the forms themselves; it is only the arrangement of the
forms that is limited. Classical pedimental sculpture, In-
dian temple sculpture such as that at Khajuraho, Gothic
niche sculpture, and Michelangelo’s Medici tomb figures
are all designed to be placed against a background, but
their forms are conceived with a complete fullness of
volume.

RELIEF SCULPTURE

Relief sculpture is a complex art form that combines
many features of the two-dimensional pictorial arts and
the three-dimensional sculptural arts. On the one hand, a
relief, like a picture, is dependent on a supporting surface,
and its composition must be extended in a plane in order
to be visible. On the other hand, its three-dimensional
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properties are not merely represented pictorially but are in
some degree actual, like those of fully developed sculpture.

Among the various types of relief are some that approach
very closely the condition of the pictorial arts. The reliefs
of Donatello, Ghiberti, and other early Renaissance artists
make full use of perspective, which is a pictorial method of
representing three-dimensional spatial relationships realis-
tically on a two-dimensional surface. Egyptian and most
pre-Columbian American low reliefs are also extremely
pictorial but in a different way. Using a system of graphic
conventions, they translate the three-dimensional world
into a two-dimensional one. The relief image is essentially
one of plane surfaces and could not possibly exist in three
dimensions. Its only sculptural aspects are its slight degree
of actual projection from a surface and its frequently sub-
tle surface modelling.

Other types of relief—for example, Classical Greek and
most Indian—are conceived primarily in sculptural terms.
The figures inhabit a space that is defined by the solid
forms of the figures themselves and is limited by the back-
ground plane. This back plane is treated as a finite, impen-
etrable barrier in front of which the figures exist. It is not
conceived as a receding perspective space or environment
within which the figures are placed nor as a flat surface
upon which they are placed. The reliefs, so to speak, are
more like contracted sculpture than expanded pictures.

The central problem of relief sculpture is to contract or
condense three-dimensional solid form and spatial rela-
tions into a limited depth space. The extent to which the
forms actually project varies considerably, and reliefs are
classified on this basis as low reliefs (bas-reliefs) or high
reliefs. There are types of reliefs that form a continuous
series from the almost completely pictorial to the almost
fully in the round.

One of the relief sculptor’s most difficult tasks is to
represent the relations between forms in depth within the
limited space available to him. He does this mainly by
giving careful attention to the planes of the relief. In a
carved relief the highest, or front, plane is defined by the
surface of the slab of wood or stone in which the relief
is carved; and the back plane is the surface from which
the forms project. The space between these two planes
can be thought of as divided into a series of planes, one
behind the other. The relations of forms in depth can
then be thought of as relations between forms lying in
different planes.

Sunken relief is also known as incised, coelanaglyphic,
and intaglio relief. It is almost exclusively an ancient
Egyptian art form, but some beautiful small-scale In-
dian examples in ivory have been found at Bagram in
Afghanistan. In a sunken relief, the outline of the design
is first incised all around. The relief is then carved in-
side the incised outline, leaving the surrounding surface
untouched. Thus, the finished relief is sunk below the
level of the surrounding surface and is contained within a
sharp, vertical-walled contour line. This approach to relief
preserves the continuity of the original surface and creates
no projection from it. The outline shows up as a powerful
line of light and shade around the whole design.

Figurative low relief is generally regarded by sculptors as
an extremely difficult art form. To give a convincing im-
pression of three-dimensional structure and surface mod-
elling with only a minimal degree of projection demands
a fusion of draftsmanship and carving or modelling skill
of a high order. The sculptor has to proceed empirically,
constantly changing the direction of his light and testing
the optical effect of his work. He cannot follow any fixed
rules or represent things in depth by simply scaling down
measurements mathematically, so that, say, one inch of
relief space represents one foot.

The forms of low relief usually make contact with the
background all around their contours. If there is a slight
amount of undercutting, its purpose is to give emphasis,
by means of cast shadow, to a contour rather than to give
any impression that the forms are independent of their
background. Low relief includes figures that project up to
about half their natural circumference.

Technically, the simplest kind of low relief'is the two-plane
relief. For this, the sculptor draws an outline on a surface

Sunken relief.

Egyptian woman carrying food for the dead,
detail of an Old Kingdom limestone relief
originally from the tomb of Thetha at Thebes,
¢. 2300 BC. in the British Museum. Figure
height 43 cm.

By courtesy of the trustees of the British Museum

and then cuts away the surrounding surface, leaving the
figure raised as a flat silhouette above the background
plane. This procedure is often used for the first stages of a
full relief carving, in which case the sculptor will proceed
to carve into the raised silhouette, rounding the forms and
giving an impression of three-dimensional structure. In a
two-plane relief, however, the silhouette is left flat and
substantially unaltered except for the addition of surface
detail. Pre-Columbian sculptors used this method of relief
carving to create bold figurative and abstract reliefs.

Stiacciato relief is an extremely subtle type of flat, low
relief carving that is especially associated with the 15th-
century sculptors Donatello and Desiderio da Settignano.
The design is partly drawn with finely engraved chisel
lines and partly carved in relief. The stiacciato technique
depends largely for its effect on the way in which pale
materials, such as white marble, respond to light and
show up the most delicate lines and subtle changes of
texture or relief.

The forms of high relief project far enough to be in

some degree independent of their background. As they ap-
proach the fullness of sculpture in the round, they become
of necessity considerably undercut. In many high reliefs,
where parts of the composition are completely detached
from their background and fully in the round, it is often
impossible to tell from the front whether or not a figure is
actually attached to its background.
Many different degrees of projection are often combined
in one relief composition. Figures in the foreground may
be completely detached and fully in the round, while those
in the middle distance are in about half relief and those
in the background in low relief. Such effects are common
in Jate Gothic, Renaissance, and Baroque sculpture.

Stiacciato
relief



MODERN FORMS OF SCULPTURE

Since the 1950s, many new combined forms of art have
been developed that do not fit readily into any of the
traditional categories. Two of the most important of these,
environments and kinetics, are closely enough connected
with sculpture to be regarded by many artists and critics
as branches or offshoots of sculpture. It is likely, however,
that the persistence of the terms environmental sculpture
and kinetic sculpture is a result of the failure of language
to keep pace with events; for the practice is already grow-
ing of referring simply to environments and kinetics, as
one might refer to painting, sculpture, and engraving, as
art forms in their own right.

Traditional sculptures in relief and in the round are
static, fixed objects or images. Their immobility and im-
mutability are part of the permanence traditionally asso-
ciated with the art of sculpture, especially monumental
sculpture. What one refers to as movement in, say, a
Baroque or Greek sculpture is not actual physical motion
but a movement that is either directly represented in the
subject matter (galloping horses) or expressed through the
dynamic character of its form (spirals, undulating curves).
In recent years, however, the use of actual movement,
kineticism, has become an important aspect of sculpture.
Naum Gabo, Marcel Duchamp, Laszl6 Moholy-Nagy, and

Alexander Calder were pioneers of kinetic sculpture in

modern times, but many kinetic artists see a connection
between their work and such forms as the moving toys,
dolls, and clocks of previous ages. :

There are now types of sculpture in which the compo-
nents are moved by air currents, as in the well-known
mobiles of Calder; by water; by magnetism, the speciality
of Nicholus Takis; by a variety of electromechanical de-
vices; or by the participation of the spectator himself. The

By courtesy of the Museum of Modern A’rt‘ New York; photograph, David Gahr

Kinetic sculpture.

“Homage to New York,” a self-constructing and self-destroying
work of art by Jean Tinguely, 1960. Small pieces now in the
Museum of Modern Art, New York.
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neo-Dada satire quality of the kinetic sculpture created
during the 1960s is exemplified by the works of Jean
Tinguely. His self-destructing “Homage to New York”
perfected the concept of a sculpture being both an object
and an event, or “happening.”

The aim of most kinetic sculptors is to make movement
itself an integral part of the design of the sculpture and not
merely to impart movement to an already complete static
object. Calder’s mobiles, for example, depend for their
aesthetic effect on constantly changing patterns of rela-
tionship. When liquids and gases are used as components,
the shapes and dimensions of the sculpture may undergo
continual transformations. The movement of smoke; the
diffusion and flow of coloured water, mercury, oil, and
so on; pneumatic inflation and deflation; and the move-
ment of masses of bubbles have all served as media for
kinetic sculpture. In the complex, electronically controlled
“spatio-dynamic” and “lumino-dynamic” constructions of
Nicolas Schoffer, the projection of changing patterns of
light into space is a major feature.

The environmental sculptor creates new spatial contexts
that differ from anything developed by traditional sculp-
ture. The work no longer confronts the spectator as an
object but surrounds him so that he moves within ‘it as.
he might within a stage set, a garden, or an interior, The
most common type of environment is the “room,” which
may have specially shaped and surfaced walls, special
lighting effects, and many different kinds of contents. Kurt
Schwitters’ Merzbau (destroyed in 1943) was the first of
these rooms, which now include the nightmare fantasy of
Edward Kienholz’ tableaux, such as “Roxy’s” (1961) or
“The Illegal Operation” (1962); George Segal’s composi-
tions, in which casts of clothed human figures in frozen,
casual attitudes are placed in interiors; and rooms built of
mirrors, such as Yayoi Kusama’s “Endless Love Room”
and Lucas Samaras’ “Mirrored Room,” in both of which
the spectator himself, endlessly reflected, becomes part of
the total effect.

Environmental art, in common with collage and as-
semblage, has tended toward greater concreteness not by
making a more realistic representation, as naturalistic art
does, but by including more of reality itself in the work;
for example, by using casts taken from the actual human
body, real clothes, actual objects and casts of objects,
actual lighting effects, and real items of furniture. Plastic
elements may be combined with music and sound effects,
dance, theatrical spectacles, and film to create so-called
happenings, in which real figures are constituents of the
“artwork” and operations are performed not on “artistic”
materials but are performed on real objects and on the
actual environment. Ideas such as these go far beyond
anything that has ever before been associated with the
term sculpture.

REPRESENTATIONAL SCULPTURE

Sculpture in the round is much more restricted than relief
in the range of its subject matter. The representation of,
say, a battle scene or a cavalcade in the round would
require a space that corresponded in scale in every direc-
tion with that occupied by an actual battle or cavalcade.
No such problems arise in relief because the treatment of
scale and relations in depth is to some extent notional,
or theoretical, like that of pictures. Then again, because a
relief is attached to a background, problems of weight and
physical balance and support do not arise. Figures can be
represented as floating in space and can be arranged ver-
tically as well as horizontally. Thus, in general, sculpture
in the round is concerned with single figures and limited
groups, while reliefs deal with more complex “pictorial”
subjects involving crowds, landscape, architectural back-
grounds, and so on.

The human figure. The principal subject of sculpture
has always been the human figure. Next in importance
are animals and fantastic creatures based on human and
animal forms. Other subjects—for example, landscape,
plants, still life, and architecture—have served primarily
as accessories to figure sculpture, not as subjects in their
own right. The overwhelming predominance of the human
figure is due: first, to its immense emotional importance

Use of real
objects in
environ-
mental art
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Environmental sculpture.
“Mirrored Room,” mirror on wood by Lucas Samaras, 1966. In
the Albright-Knox Art Gallery, Buffalo. 305 X 244 cm.

Albright-Knox Art Gallery, Buffalo, gift of Seymour H. Knox; photograph, by courtesy of the
Pace Gallery, New York

as an object of desire, love, fear, respect, and, in the case
of anthropomorphic gods, worship; and, second, to its
inexhaustible subtlety and variety of form and expression.
The nude or almost nude figure played a prominent role
in Egyptian, Indian, Greek, and African sculpture, while
in medieval European and ancient Chinese sculpture the
figure is almost invariably clothed. The interplay of the
linear and modelled forms of free draperies with the solid
volumes of the human body was of great interest to
Classical sculptors and later became one of the principal
themes of Renaissance and post-Renaissance sculpture.
The human figure continues to be of central importance in
modern sculpture in spite of the growth of nonfigurative
art; but the optimistic, idealized, or naturalistic images of
man prevalent in previous ages have been largely replaced
by images of despair, horror, deformation, and satire.

Devotional images and narrative sculpture. 'The produc-
tion of devotional images has been one of the sculptor’s
main tasks, and many of the world’s greatest sculptures
are of this kind. They include images of Buddha and
the Hindu gods; of Christ, the Virgin, and the- Christian
saints; of Athena, Aphrodite, Zeus, and other Greek gods;
and of all the various gods, spirits, and mythical beings
of Rome, the ancient Near East, pre-Columbian America,
Black Africa, and the Pacific Islands.

Closely connected with devotional images are all of the
narrative sculptures in which legends, heroic deeds, and
religious stories are depicted for the delight and instruc-
tion of peoples who lived when books and literacy were
rare. The Buddhist, Hindu, and Christian traditions are
especially rich in narrative sculpture. Stories of the in-
carnations of Buddha—Jataka—and of the Hindu gods
abounded in the temple sculpture of India and Southeast
Asia; for example, at Sanchi, Amaravati, Borobudur, and
Angkor. Sculpture illustrating the stories of the Bible is
so abundant in medieval churches that the churches have
been called “Bibles in stone.” Sculpture recounting the

heroic deeds of kings and generals are common, especially
in Assyria and Rome. The Romans made use of a form
known as continuous narrative, the best known example
of which is the spiral, or helical, band of relief sculpture
that surrounds Trajan’s Column (c. AD 106-113) and tells
the story of the Emperor’s Dacian Wars. The episodes in
the narrative are not separated into a series of framed
compositions but are linked to form a continuous band of
unbroken relief.

Portraiture. Portraiture was practiced by the Egyptians
but was comparatively rare in the ancient world until
the Romans made portrait sculpture one of their major
artistic achievements. The features of many famous peo-
ple are known to modern man only through the work
of Roman sculptors on coins and medals, portrait busts,
and full-length portraits. Portraiture has been an impor-
tant aspect of Western sculpture from the Renaissance to
the present day. Some of the best known modern portrait
sculptors are Rodin, Charles Despiau, Marino Marini, and
Jacob Epstein.

Scenes of everyday life. Scenes of everyday life have
been represented in sculpture mainly on a small scale
in minor works. The sculptures that are closest in spirit
to the quiet dignity of the great 17th- and 18th-century
genre paintings of Jan Vermeer and Jean-Baptiste-Siméon
Chardin are perhaps certain Greek tombstones, such as
that of the Stele of Hegeso, which represents a quiet,
absorbed moment when a seated young woman and her
maidservant are looking at a necklace they have just
removed from a casket. Intimate scenes of the people
and their activities in everyday rural life are often por-
trayed in medieval and Egyptian reliefs as part of larger
compositions.

Animals: Animals have always been important subjects
for sculpture. Paleolithic man produced some extraordi-
narily sensitive animal sculptures both in relief and in
the round. Representations of horses and lions are among
the finest works of Assyrian sculpture. Egyptian sculptors
produced sensitive naturalistic representations of cattle,
donkeys, hippopotamuses, apes, and a wide variety of
birds and fish. Ancient Chinese sculptors made superb
small-scale animal sculptures in bronze and pottery. An-
imals were the main subject matter for the sculpture of
the nomadic tribes of Eurasia and northern Europe, for
whom they became the basis for elaborate zoomorphic
fantasies. This animal art contributed to the rich tradition
of animal ‘sculpture in medieval art. Animals also served
as a basis for semi-abstract fantasy in Mexican, Mayan,
North American Indian, and Oceanic sculpture. The horse
has always occupied an important place in Western sculp-
ture, but other animals have also figured in the work of
such sculptors as Giambologna, in the 16th century, and
Antoine-Louis Barye, in the 19th, as well as numerous
sculptors of garden and. fountain pieces. Among modern
sculptors who have made extensive use of animals or
animal-like forms are Brancusi, Picasso, Gerhard Marcks,
Germaine Richier, Frangois Pompon, Pino Pascali, and
Frangois-Xavier-Maxime Lalanne.

Fantasy. In their attempts to imagine gods and mythi-
cal beings, sculptors have invented fantastic images based
on the combination and metamorphosis of animal and
human forms. A centaur, the Minotaur, and animal-head-
ed gods of the ancient world are straightforward com-
binations. More imaginative fantasies were produced by
Mexican and Mayan sculptors and by tribal sculptors in
many parts of the world. Fantastic creatures abound in
the sculpture produced in northern Europe during the
early Middle Ages and the Romanesque period. Fantasy
of a playful kind is often found in garden sculpture and
fountains. - .

In the period following. World War I, fantasy was a
dominant element in representational sculpture. Among
its many forms are images derived from dreams, the tech-
nological fantasy of science fiction, erotic fantasies, and
a whole host of monsters and automata. The Surrealists
have made a major contribution to this aspect of mod-
ern sculpture.

Other subjects. Architectural backgrounds in sculpture
range from the simplified baldacchinos (ornamental struc-

Modern
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Narrative sculpture.

Lower portion of Trajan’s Column, marble, Rome, c. AD 106-
113. Height of one relief band about 127 cm.
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tures resembling canopies used especially over altars) of
early medieval reliefs to the 17th- and 18th-century vir-
tuoso perspective townscapes of Grinling Gibbons. Archi-
tectural accessories such as plinths, entablatures, pilasters,
columns, and moldings have played a prominent role both
in Greek and Roman sarcophagi, in medieval altarpieces
and screens, and in Renaissance wall tombs.

Outside the field of ornament, botanical forms have
played only a minor role in sculpture. Trees and stylized
lotuses are especially common in Indian sculpture because
of their great symbolic significance. Trees are also present
in many Renaissance reliefs and in some medieval reliefs.

Landscape, ‘which was an important background fea-

ture in many Renaissance reliefs (notably those of Ghi-
berti) and, as sculptured rocks, appeared in a number of
Baroque fountains, entered into sculpture in a new way
when Henry Moore combined the forms of caves, rocks,
hills, and cliffs with the human form in a series of large
reclining figures.

There is nothing in sculpture comparable with the tra-
dition of still-life painting. When objects are represented,
it is almost always as part of a figure composition. A few
modern sculptors, however, notably Giacomo Manzu and
Oldenburg, have used still-life subjects.

NONREPRESENTATIONAL SCULPTURE

There are two main kinds of nonrepresentational sculp-
ture. One kind uses nature not as subject matter to be
represented but as a source of formal ideas. For sculptors
who work in this way, the forms that are observed in na-
ture serve as a starting point for a kind of creative play, the
end products of which may bear little or no resemblance
either to their original source or to any other natural ob-
ject. Many works by Brancusi, Raymond Duchamp-Vil-
lon, Jacques Lipchitz, Henri Laurens, Umberto Boccioni,
and other pioneer modern sculptors have this character.
The transformation of natural forms to a point where they
are no longer recognizable is also common in many styles
of primitive and ornamental art.

The other main kind of nonrepresentational sculpture,
often known as nonobjective sculpture, is a more com-
pletely nonrepresentational form that does not even have
a starting point in nature. It arises from a constructive
manipulation of the sculptor’s generalized, abstract ideas
of spatial relations, volume, line, colour, texture, and so
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on. The approach of the nonobjective sculptor has been
likened to that of the composer of music, who manipulates
the elements of his art in a similar manner. The inclusion
of purely invented, three-dimensional artifacts under the
heading of sculpture is a 20th-century innovation.

Some nonobjective sculptors prefer forms that have the
complex curvilinearity of surface typical of living organ-
isms; others prefer more regular, simple geometric forms.
The whole realm of three-dimensional form is open to
nonobjective sculptors, but these sculptors often restrict
themselves to a narrow range of preferred types of form.
A kind of nonobjective sculpture prominent in the 1950s
and ’60s, for example, consisted of extremely stark,
so-called primary forms. These were highly finished, usu-
ally coloured constructions that were often large in scale
and made up entirely of plane or single-curved surfaces.
Prominent among the first generation of nonobjective
sculptors were Jean Arp, Antoine Pevsner, Naum Gabo,
Barbara Hepworth, Max Bill, and David Smith. Subse-
quent artists who worked in this manner include Robert
Morris, Donald Judd, and Phillip King.

DECORATIVE SCULPTURE

The devices and motifs of ornamental sculpture fall into
three main categories: abstract, zoomorphic, and botani-
cal. Abstract shapes, which can easily be made to fit into
any framework, are a widespread form of decoration. Out-
standing examples of abstract relief ornament are found
on Islamic, Mexican, and Mayan buildings and on small
Celtic metal artifacts. The character of the work varies
from the large-scale rectilinear two-plane reliefs of the
buildings of Mitla in Mexico, to the small-scale curvilinear
plastic decoration of a Celtic shield or body ornament.

Zoomorphic relief decoration, derived from a vast range
of animal forms, is common on primitive artifacts and
on Romanesque churches, especially the wooden stave
churches of Scandinavia.

Botanical forms lend themselves readily to decorative
purposes because their growth patterns are variable and

(Top) Henri Lehmann

Decorative sculpture.

(Top) Detail of the patio of the Palace of the Columns,
Mitla, Oaxaca state, Mexico, Mixtec culture, 9th-16th
century. (Bottom) Norse wood carving, late 11th century,
detail of doorway of Urnes stave church, Norway. Doorway
3.90 X 2.80 m.
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their components—Ileaf, tendril, bud, flower, and fruit—
are infinitely repeatable. The acanthus and anthemion
motifs of Classical relief and the lotuses of Indian relief
are splendid examples of stylized plant ornament. The
naturalistic leaf ornament of Southwell Minster, Reims
Cathedral, and other Gothic churches transcends the
merely decorative and becomes superbly plastic sculpture
in its own right.

SYMBOLISM

Sculptural images may be symbolic on a number of levels.
Apart from conventional symbols, such as those of heraldry
and other insignia, the simplest and most straightforward
kind of sculptural symbol is that in which an abstract idea
is represented by means of allegory and personification.
A few common examples are figures that personify the
cardinal virtues (prudence, justice, temperance, fortitude),
the theological virtues (faith, hope, and charity), the arts,
the church, victory, the seasons of the year, industry, and
agriculture. These figures are often provided with symbolic
objects that serve to identify them; for example, the ham-
mer of industry, the sickle of agriculture, the hourglass of
time, the scales of justice. Such personifications abound
in medieval and Renaissance sculpture and were until re-
cently the stock in trade of public sculpture the world over.
Animals are also frequently used in the same way; for ex-
ample, the owl (as the emblem of Athens and the symbol
of wisdom), the British lion, and the American eagle.

Beyond this straightforward level of symbolism, the im-
ages of sculpture may serve as broader, more abstruse
religious, mythical, and civic symbols expressing some of
mankind’s deepest spiritual insights, beliefs, and feelings.
The great tympanums (the space above the lintel of a door
that is enclosed by the doorway arch) of Autun, Moissac,
and other medieval churches symbolize some of the most
profound Christian doctrines concerning the ends of hu-
man life and man’s relations with the divine. The Hindu
image of the dance of Siva is symbolic in every detalil,
and the whole image expresses in one concentrated sym-
bol some of the complex cosmological ideas of the Hindu
religion. The Buddhist temple of Borobudur, in Java, is
one of the most complex and integrated of all religious
symbols. It is designed as a holy mountain whose structure
symbolizes the structure of the spiritual universe. Each of
the nine levels of the temple has a different kind of sculp-
tural symbolism, progressing from symbols of hell and the
world of desire at the lowest level to. austere symbols of
the higher spiritual mysteries at its uppermost levels.

In more individualistic societies, works of sculpture may
be symbolic on a personal, private level. Michelangelo’s
“Slaves” have been interpreted as allegories of the human
soul struggling to free itself from the bondage of the body,
its “earthly prison,” or, more directly, as symbols of the
struggle of intelligible form against mere matter. But there
is no doubt that, in ways difficult to formulate precisely,
they are also disturbing symbols of Michelangelo’s per-
sonal attitudes, emotions, and psychological conflicts. If
it is an expression of his unconscious mind, the sculp-
tor himself may be unaware of this aspect of the design
of his work. )

Many modern sculptors disclaim any attempt at sym-
bolism in their work. When symbolic images do play a
part in modern sculpture, they are either derived from
obsolete classical, medieval, and other historical sources
or they are private. Because there has been little socially
recognized symbolism for the modern sculptor to use
in his work, symbols consciously invented by individual
artists or deriving from the image-producing function of
the individual unconscious mind have been paramount.
Many of these are entirely personal symbols expressing the
artist’s private attitudes, beliefs, obsessions, and emotions.
They are often more symptomatic than symbolic. Henry

Moore is outstanding among modern sculptors for having.

created a world of personal symbols that also have a uni-
versal quality; and Naum Gabo has sought images that
would symbolize in a general way modern man’s attitudes
to the world picture provided by science and technology.

Examples of sculpture of which the positioning, or siting,
as well as the imagery is symbolic are the carved boundary

stones of the ancient world; memorials sited on battle-
grounds or at places where religious and political martyrs
have been killed; the Statue of Liberty and similar civic
symbols situated at harbours, town gates, bridges, and so
on; and the scenes of the Last Judgment placed over the
entrances to cathedrals, where they could serve as an ad-
monition to the congregation.

The choice of symbolism suitable to the function of a
sculpture is an important aspect of design. Fonts, pulpits,
lecterns, triumphal arches, war memorials, tombstones,
and the like all require a symbolism appropriate to their
function. In a somewhat different way, the tomb sculp-
tures of Egypt, intended to serve a magical function in
the afterlife of the tomb’s inhabitants, had to be images
suitable for their purpose. These, however, are more in
the nature of magical substitutes than symbols.

Uses of sculpture

The vast majority of sculptures are not entirely au-
tonomous but are integrated or linked in some way with
other works of art in other mediums. Relief, in particu-
lar, has served as a form of decoration for an immense
range of domestic, personal, civic, and sacred artifacts,
from the spear-throwers of Paleolithic man and the cos-
metic palettes of earliest Egyptian civilization to the latest
mass-produced plastic reproduction of a Jacobean linen-
fold panel (a carved or molded panel representing a fold,
or scroll, of linen). :

The main use of large-scale sculpture has been in- con-
junction with architecture. It has either formed part of
the interior or exterior fabric of the building itself or has
been placed against or near the building as an adjunct to
it. The role of sculpture in relation to buildings as part
of a townscape is also of considerable importance. Tradi-
tionally, it has been used to provide a focal point at the
meeting of streets, and in marketplaces, town squares, and
other open places—a tradition that many town planners
today are continuing.

Sculpture has been widely used as part of the total dec-
orative scheme for a garden or park. Garden sculpture
is usually intended primarily for enjoyment, helping to
create the right kind of environment for meditation, re-
laxation, and delight. Because the aim is to create a light-
hearted arcadian or ideal paradisal atmosphere, disturbing
or serious subjects are usually avoided. The sculpture may
be set among trees and foliage where it can surprise and
delight the viewer or sited in the open to provide a focal
point for a vista.

Fountains, too, are intended primarily to give enjoyment
to the senses. There is nothing to compare with the inter-
play of light, movement, sound, and sculptural imagery in
great fountains, which combine the movement and sound
of sheets, jets, and cataracts of water with richly imag-
inative sculpture, water plants and foliage, darting fish,
reflections, and changing lights. They are the prototypes
of all 20th-century “mixed-media” kinetic sculptures.

The durability of sculpture makes it an ideal medium for
commemorative purposes, and much of the world’s great-
est sculpture has been created to perpetuate the memory
of persons and events. Commemorative sculpture includes
tombs, tombstones, statues, plaques, sarcophagi, memo-
rial columns, and triumphal arches. Portraiture, too, often
serves a memorial function.

One of the most familiar and widespread uses of sculp-
ture is for coins. Produced for more than 2,500 years,
these miniature works of art contain a historically invalu-
able and often artistically excellent range of portrait heads
and symbolic devices. Medals, too, in spite of their small
scale, may be vehicles for plastic art of the highest qual-
ity. The 15th-century medals of the Italian artist Antonio
Pisanello and the coins of ancient Greece are generally
considered the supreme achievements in these miniature
fields of sculpture.

Also on a small scale are the sculptural products of
the glyptic arts—that is, the arts of carving gems and
hard stones. Superb and varied work, often done in con-
junction with precious metalwork, has been produced in
many countries. )

Sculptural
coins and
medals



Finally, sculpture has been widely used for ceremonial
and ritualistic objects such as bishop’s croziers, censers,
reliquaries, chalices, tabernacles, sacred book covers, an-
cient Chinese bronzes, burial accessories, the paraphernalia
of tribal rituals, the special equipment worn by participants
in the sacred ball game of ancient Mexico, processional
images, masks and headdresses, and modern trophies and
awards. .
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The History of Western Sculpture

senting observed or imagined objects in solid materi-

als and in three dimensions. Like Western painting,
Western sculpture has tended to be humanistic and natu-
ralistic, concentrating upon thé human figure and human
action studied from nature. Early in the history of the
art there developed two general types: statuary, in which
figures are shown in the round, and relief, in which figures
project from a ground. :

Western sculpture in the ancient world of Greece and
Rome and from the late Middle Ages to the end of the
19th century twice underwent a progressive development,
from archaic stylization to realism; the term. progressive
here means that the stylistic sequence was determined by
what was previously known about the representation of
the human figure, each step depending upon a prior one,
and not that there was an aesthetic progression or im-
provement. Modern criticism has sometimes claimed that
much was lost in the change. In any event, the sculptors
of the West closely observed the human body in action,
at first attempting to find its ideal aspect and proportions
and later aiming for dramatic effects, the heroic and the

Sculpture may be broadly defined as the art of repre-

tragic; still later they favoured less significant sentiments,
or at least more familiar and mundane subjects.

The pre-Hellenic, early Christian, Byzantine, and early
medieval periods contradicted the humanist-naturalist bias
of Greece and Rome and the Renaissance; and in the
20th century that contradiction has been even more em-
phatic. The 20th century has seen the move away from
humanistic naturalism to experimentation with new mate-
rials and techniques and new and complex imagery. With
the advent of abstract art, the concept of the figure has
been broadened to encompass a wide range of nonliteral
representation; the notion of statuary has been superseded
by the more inclusive category of freestanding sculpture;
and, further, two new types have risen to prominence:
kinetic sculpture, in which actual movement of parts or
of the whole sculpture is considered an element of design;
and environmental sculpture, in which the artist either
alters a given environment as if it were a kind of medium
or provides in the sculpture itself an environment for the
viewer to enter.
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AEGEAN AND EASTERN MEDITERRANEAN

Aegean civilization is a general term for the prehistoric
Bronze Age cultures of the area around the Aegean Sea
covering the period from ¢. 3000 Bc to c¢. 1100 Bc, when
iron began to come into general use throughout the area.
From the earliest times these cultures fall into three main
groups: (1) the Minoan culture (after the legendary king
Minos) of Crete, (2) the Cycladic culture of the Cyc-
lades islands, and (3) the Helladic culture of mainland
Greece (Hellas). For convenience, the three cultures are
each divided into three phases, Early, Middle, and Late,
in accordance with the phases of the Bronze Age. The
culture of Cyprus in the eastern Mediterranean, although
it commenced somewhat later than those of the Aegean,
came to parallel them by the Middle Bronze Age. The
Late Bronze Age phase of the mainland is usually called
Mycenaean after Mycenae, the chief Late Bronze Age site
in mainland Greece.

The first centre of high civilization in the Aegean area,
with great cities and palaces, a highly developed art, ex-
tended trade, writing, and use of seal stones, was Crete.
Here from the end of the 3rd millennium Bc onward a
very distinctive civilization, owing much to the older civ-
ilizations of Egypt and the Middle East but original in its
character, came into being.

The Cretan (Minoan) civilization had begun to spread by
the end of the Early Bronze Age across the Aegean to the
islands and to the mainland of Greece. During the Late
Bronze Age, from the middle of the 16th century onward,
a civilization more or less uniform superficially but show-
ing local divergences is found throughout the Aegean area.
Eventually people bearing this civilization spread colonies
eastward to Cyprus and elsewhere on the southern and
western coasts of Asia Minor as far as Syria; also westward
to Tarentum in southern Italy and even perhaps to Sicily.
In the latter part of this period, after about 1400 BC, the
centre of political and economic power, if not of artistic
achievement, appears to have shifted from Knossos in
Crete to Mycenae on the Greek mainland. (Ed.)

The Early Bronze Age (3000-2008 BC). FEarly Minoan.
The early Minoan period saw a thousand years of peaceful
development, which eventually gave place to the full flow-
ering of the Minoan spirit, the Middle Minoan period.
Pottery was preeminent among the Early Minoan arts.

Early Cycladic. The Early Cycladic culture developed
on parallel lines to the Early Minoan. Thanks to obsidian
from Melos, marble from many islands, and local sources
of gold, silver, and copper, the Cycladic islanders rapidly
became prosperous. As in Crete, the Early Bronze Age
merged without incident into the Middle Bronze Age.

The Early Cycladic period is celebrated principally for
its statuettes and vases carved from the brilliant coarse-
crystalled marble of these islands. The statuettes, mostly
of goddesses, are among the finest products of the Greek
Bronze Age. They owe their charm to the extreme simpli-
fication of bodily forms. The typical “Cycladic idol” is a
naked female, lying with her head back, her arms crossed
over her breasts. These figures vary in size from a few
inches to more than six feet in length (Figure 1).

Early Helladic and Early Cypriot. Mainland Greece
probably received its Bronze Age settlers from the Cyc-
lades, but the two cultures soon diverged. A prosperous
era arose about 2500 Bc and lasted ‘until about 2200.
Sculpture was overshadowed by pottery, metalwork, and
architecture among the Early Helladic arts. In the Early
Cypriot, the only surviving sculptures are a series of
steatite cruciform figures of a mother goddess (3000-2500
BC) stylized in much the same way as contemporary Cy-
cladic idols, from which they may have been derived.

The Middle Bronze Age (2000-1600 BC). Middle Mi-
noan. The Middle Minoan period differs principally from
the Early Minoan in the creation of palaces and a palatial
life and art. Large-scale sculpture seems not to have found
much favour in Crete, although fragments of life-size fig-
ures from this period were discovered in the Cyclades in
the late 20th century. Miniature sculpture of the highest
quality, some of it of fired sand and clay, was produced

Figure 1: Marble Cycladic idol from Amorgos, Greece, c. 2500
BC. In the National Archaeological Museum, Athens.
Emile Serafis

from at least as early as 1700 Bc. Good examples are two
female figures (called “Snake Goddesses”) from Knossos,
dated about 1700 BC (Archaeological Museum, Iraklion,
Crete). These women stand with their arms in front of
them, holding sacred snakes; they wear a flounced skirt
and tight belt, and their breasts are bare.

Middle Cycladic, Middle Helladic, and Middle Cypriot.
During the Middle Cycladic period, the Cyclades suffered
a diminution in prosperity and seem to have become polit-
ically subordinate to Crete. Two waves of Indo-European
peoples seem to have descended on the Greek mainland,
one about 2200 Bc and the other about 2000 Bc. They
destroyed much and for long contributed little to Greece’s
artistic heritage. The pottery of this period, however, is
of high quality. The Middle Cypriot period was a devel-
opment of the Early Cypriot. As on the mainland, no
important art apart from pottery has survived.

The Late Bronze Age (1600-1100 BC). Late Minoan.
Prosperity and artistic achievement remained at a high
level until about 1450 Bc, when all the great centres of
Cretan culture were destroyed by earthquakes (probably
connected with a cataclysmic eruption of the volcanic
island of Thera). After these disasters, only the palace
at Knossos was restored for occupation. About 1375 Bc,
however, the palace at Knossos was destroyed by fire.
Thereafter Crete was a second-class power and became
somewhat of a cultural backwater. Miniature sculpture
was still popular. No longer in faience, figures were in-
creasingly made of bronze, ivory, and terra-cotta. Some of
the bronzes, cast solid by the “lost wax” process (using a
wax model), are very fine, the earliest being the best. The
subjects include male worshippers wearing boots, tight
belt, and kilt; women (perhaps goddesses) dressed like the
faience snake goddesses of the Middle Minoan period; and
animals, especially bulls.

Carved-stone vases were made between 1600 and 1450
BC. Elegant vessels were carved from such diverse materi-
als as marble, obsidian, and steatite (Figure 2). Others, of
soft stone, were made in the shape of bulls’ heads, aston-
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Figure 2: Carved stone Minoan vessels of the Late Bronze Age (1600-1100 BC).

(Left) Serpentine rhyton (drinking vessel) in the form of a bull’s head, steatite with
gold-plated horns (now restored), from the Little Palace at Knossos, Crete, c. 1500 BC. In
the Archaeological Museum, Iraklion, Crete. Height without horns 20.6 cm. (Right) Extant
portion of the “Harvester Vase,” from Ayia Triadha, steatite, c. 1600 BC. In the Archaeological

Museum, Iréklion. Diameter 14 cm.

Alison Frantz

ishingly true to life, or were carved in relief, with religious
or court ritual scenes, and covered with gold leaf.

The art of the seal engraver flourished until 1375 Bc.
Religious subjects, scenes of the bullring, and depictions
of animals in their natural setting were popular. Even
the exaggerations of the style reflect: careful observation
of the movements of the animals and their idiosyncratic
anatomy, but they also relate the forms depicted to the
shape of the stone—the curve of a bull’s back or horns to
that of the edge, for instance (Figure 3).

Figure 3: Impression of a seal stone from Vapheio,
Greece, dating from c¢. 1500 BC.

From Crete and Mycenae published by Thames & Hudson, London, and Harry N.
Abrams, New York; photograph, Hirmer Fotoarchiv, Munchen

Mpycenaean. Mainland Greece enjoyed renewed con-
tacts with Crete ¢. 1600 Bc, and a rich culture, based on
the Late Minoan, rapidly came into being. The Myce-
naeans gained control of Crete ¢. 1450 Bc, and between
1375 and 1200 BC they became masters of an empire that
stretched from Sicily and southern Italy in the west to
Asia Minor and the Levant coast in the east. About 1200
BC, however, many of the Mycenaean strongholds were
destroyed by fire. There were signs of a renaissance, but
the end of Mycenaean civilization came ¢. 1100 Bc.

The Mycenaeans seem to have had more of a taste for
monumental sculpture than had their Minoan mentors.
Of the few surviving examples, the best known is a relief
over the Lion ‘Gate at Mycenae (c. 1250 Bc), in which two
lions confront each other across an architectural column
(Figure 4). Probably heraldic in concept, this design is

comparable with those on tiny seals and ivories of Cretan
inspiration. Sculpture on a small scale, in ivory, bronze,
and terra-cotta, generally Minoan in character, remained
popular.

Late Cypriot. Cyprus reached its highest degree of pros-
perity in the Late Cypriot period, due to increased exploita-
tion of its copper mines. There were close commercial
relations not only with the Levant coast, as before, but
also with Egypt, Crete, and Mycenaean Greece (the latter
being close from 1400 BC). About 1200 BC Mycenaean
Greeks, refugees from their homeland, settled in Cyprus.
They introduced their skills and produced many luxury
articles in a mixed Mycenaean-Cypriot style. Cyprus es-
caped the invasions that finally destroyed Mycenaean and
Minoan culture, but its own culture did not last much
longer. By 1050 Bc, for reasons that are not clear, it, too,
had ceased to exist.

From Crete and Mycenae published by Thames & Hudson, London,
Hai rk; photograph, Hirmer F

e

Figure 4: The Lion Gate at Mycenae, Greece, c. 1250 BC.
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As in Crete, large-scale sculpture was rejected in favour of
small-scale work. A bronze figure of a horned god (shortly
after 1200 BC) from Enkomi (Cyprus Museum, Nicosia)
shows a successful blend of Mycenaean and Cypriot ele-
ments. A good example of these characteristics is a carved
ivory gaming box (British Museum), also from Enkomi,
whose style shows a blend of Mycenaean and Middle
Eastern motifs. (R.A.Hi./Ed.)

WESTERN MEDITERRANEAN

Like central and northern Europe, although to a lesser de-
gree, the wesiern Mediierranean was considerably behind
the eastern Mediterranean, where civilization, the arts, and
writing were born much earlier. The development of the
metallurgical industry did not occur simultaneously in the
various regions of the western Mediterranean, but it did
bring important innovations in the mode of living and, of
course, in the arts.

The Chalcolithic (Copper-Stone) era began in Spain at
the end of the 3rd millennium Bc at Los Millares, near
Almeria, and in Italy at the beginning of the 2nd millen-
nium with the Remedello civilization. Bronze appeared
not long afterward, around 1800 Bc, in Italy and Sardinia.
The Bronze Age in Italy gave way to the Iron Age at the
beginning of the 1st millennium Bc, but elsewhere, as in
Sardinia or Spain, it lasted longer. The Iron Age flourished
on the Illyrian coasts and in Italy from 900 to 800 Bc;
it also lasted varying lengths of time according to locale.
After this, one may speak of the civilizations of Magna
Graecia, of Rome, or of Etruria.

During the metal ages, popular migrations, commerce,
and wars increased, which resulted in the rise of cities and
of fortified works for their protection and defense, such as
the talayots (round or quadrangular towers) of the Balearic
Isles and the nuraghi (round towers) of Sardinia. With
respect to the plastic arts, one particularly remarkable phe-
nomenon was the birth and multiplication of megalithic
human representations, which gained in number and im-
portance from the 3rd to the Ist millennium Bc. The
Neolithic monuments, menhirs (single, vertical megaliths)
and dolmens (structures of two vertical stones capped by
a horizontal one), which had arisen in the megalithic era,
continued to appear in the Copper and Bronze Ages, but
then—here and there in Spain, Sardinia, Corsica, Liguria,
and in the south of France—stelae-menhirs (carved or
inscribed stone slabs used for commemorative purposes),
like the stammerings of Western figure sculpture, imitated
the human form. They maintained certain stylistic rela-
tions with rock engravings of mountainous regions, such
as the Val Camonica.

Bronze Age cultures. Sardinia and Corsica. The
nuraghic civilization had an original sculpture expressed
in a large production of bronze statuettes, about 500 of
which have been found in nuraghi, temples, houses, and
tombs (Figure 5). These figurines represent all classes of
the proto-Sardinian populations—military chiefs, soldiers,
priests, and women, as well as heroes and gods—in what
seems to the modern viewer to be an engagingly direct
but also sophisticated geometric style. The greatest num-
ber of these bronzes are today in the Museo Archeologico
Nazionale in Cagliari, Sardinia. Some have been discov-
ered in Etruscan tombs of Vetulonia and Vulci and have
been dated to the period extending from the 9th to the
6th century BcC.

Corsican menhir, or stela, statuary constitutes a group of
special interest. The stone is imbued with life by .a sculp-
tural art that involves roughing-in of the head, animation
of the upper portion of the body, and placement of a few
elements of ornamentation or weaponry (sculpted in relief
or, more rarely, engraved) on the schematically anthropo-
morphic image. These primitive statues are masculine and,
no doubt, represent family or tribal heads made heroic or
divine. This megalithic stela statuary art appears not only
on Corsica but also in various other countries and regions
of the western Mediterranean, including Spain, Sardinia,
Liguria, and, in southern France, Provence, Aveyron, Hér-
ault, and Gard, though to a lesser degree. The advance of
this type of megalithic sculptural art is difficult to follow,
but it is clear that these different groups are related, with

Figure 5: Bronze statuette, nuraghic civilization, from an unknown
site in Sardinia, c. 7th century BC. In the Nationalmuseet,
Copenhagen. Height 20.3 cm.

By courtesy of the Nationalmuseet, Copenhagen

close affinities existing between the stelae-menhirs of Cor-
sica and those of the Ligurian coast. Such art is everywhere
the expression of a patriarchal society seeking to impose
on men’s vision, massively and not without grandeur, the
image of the departed ancestors.

Italy. From the Bronze Age of far northern Italy there
survives an exceptional collection of rock engravings, a
remarkable extension of an art that, in fact, had been
represented in the prehistoric era and had not yet van-
ished completely. About 20,000 rock engravings have been
found between altitudes of 5,000 and 5,600 feet (1,500 and
1,700 metres) in the Val Camonica, north of the town of
Brescia. This art is found again further west, in the Mar-
itime Alps of France on Monte Bego, between altitudes of
6,600 and 8,900 feet, and less remarkably elsewhere. What
is exceptional about the carvings of the Val Camonica is
that they represent a variety of subjects—rituals, battles,
hunting, and daily labour—and that these were treated as
compositions.

Although engraving played a minor role in the case of
the menhir statuary mentioned earlier, relations do exist
between the sculpted works and the Camunian images of
Monte Bego. The same representations of collar torques
appear on the menhir statuary of Gard, Aveyron, and
Tarn, on the one hand, and on certain monumental en-
gravings of the Val Camonica, on the other. Some kind
of relationship thus unites the arts of rock engraving and
stela statuary in the Bronze Age.

Iron Age cultures. Italy. The Italian peninsula, which
in the Bronze Age had been only one among many centres
of civilization, took on a special importance in the Iron
Age. Widespread and powerful cultural and artistic centres
grew up there, first in the Villanovan civilization and later
in the Etruscan; their influence was disseminated into the
surrounding areas.

At the beginning of the Ist millennium Bc there began to
develop in the Po plain, in Tuscany, Latium, and some ar-
eas of Lucania, a new cremating civilization, which draws
its name from that of the Villanova necropolis, discov-
ered near Bologna. It is obviously related to the so-called
Urnfield civilization that, at the end of the Bronze Age
and beginning of the Iron Age, extended over central and
eastern Europe and had developed a metal art with geo-
metric and abstract ornamentation. The ashes of the dead
were placed in urns thrust in level with the soil. From
the Urnfield civilization arose two others: the Hallstatt
civilization, which spread into the Balkans, northern and

Rock
engravings

Villanovan
civiliza-
tion



central Europe, and France, beyond the Pyrenees; and in
Italy the Villanovan civilization and the civilizations that,
to the east and west of the Po plain, were related to it, the
so-called Golasecca civilization in the great lakes region
and the Este civilization in the Venice area.

These Italic civilizations of the Early Iron Age, which
appeared at the beginning of the 1st millennium Bc and
lasted for varying lengths of time, multiplied the number
of dwelling sites. Originating as outposts established on
naturally strong positions, they began to resemble towns
as population increased.

The cinerary urn, which was made first of terra-cotta
and later of bronze, assumes, by its form, a symbolic
value (Figure 6). Biconical in form and covered with an

By courtesy of the Archeological Museum, Florence

Figure 6: Villanovan canopic vase from Chiusi, Italy, terra-cotta, 6th
century BC. In the Museo Archeologico, Florence. Height 44 cm.

overturned cup, later with a helmet, it schematically rep-

resents the appearance of the human body. Sometimes,

as in examples from Latium and Tuscany, the funerary
vessel is in the form of a hut or cabin—the house of the
dead person whose remains it holds. The ornamentation,
painted or engraved on the vases and engraved or in relief
on metal objects, is in a geometric, nonfigurative style.
Human or animal forms appear only rarely—in the dec-
oration of small utilitarian objects such as vase handles
and horse bits. It is a severe art, therefore, which essen-
tially limits itself to linear exercises. Even motifs such as
the disk, the solar boat, and the birds that encircle them,
inherited from a more distant past and possessing prim-
itively religious value, take on a stylized air and become
abstract figures.

A naturalistic note is provided by the imagery that deco-
rates, in zones of superimposed relief, bronze vessels called
situlae, a kind of pail found in Eastern countries and in
the eastern Alps. These situlae were made in Venetian
workshops in particular and were very popular in the
neighbouring areas. They rapidly underwent an Etruscan
influence, however, that tended to give prominence in the
chased ornamentation to human figures at feasts, games,
or funerals, as in the masterpiece known from the place of
its discovery as the Certosa Situla (Museo Civico Archeo-
logico, Bologna). (R.BIL./Ed.)

Etruria, Latium, and the Faliscan districts fall into three
main areas of artistic production: northern, central, and
southern, each centred upon cities with a distinctive artis-
tic style. In the southern areas the chief centres were
Caere and Veii, in which the Etruscan style most closely
approached the Greek. In central Etruria, Vulci was ev-
idently the leading art centre, although Tarquinia was
unsurpassed in the beauty of its wall paintings. There were
several potteries in Vulci, and the greater part of the cen-
tral Etruscan bronzes, artistically the best, were produced
there. The north was dominated by Clusium, although
Perugia seems to have been important along with lesser
centres at Volterra and Fiesole.
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The very earliest examples of Etruscan statuary are flat,
rectilinear figurines from Vetulonia and Capodimonte di
Bolsena. These figures occur in later contexts in the Re-
golini-Galassi and Bernardini tombs, both of which con-
tain pieces in a more advanced style that cannot have
developed much later. These are statuettes of women with
pigtails and long skirts depicted in a manner that sug-
gests a north Syria influence, although this female type,
frequently copied in ivory and amber, is certainly of
local origin.

The earliest evidence of Greek influence is the presence
of centaurs, perhaps transmitted on Corinthian vases.
Their style in Etruria is Orientalizing, with a slim body
and elongated legs, perhaps reflecting Cretan influence.
These and other mythical creatures found great favour
with the Vulci stonemasons. To archaic works of early
Etruscan sculpture certain Greek parallels can be found
in the late 7th and early 6th centuries, and in general
characteristics the works still followed the Greek Archaic
Daedalic tradition. The next change in style took place c.
550 Bc, when art became distinctively Ionian. These new
influences can be seen earliest in such pieces of bronze
work as the Loeb Tripod from San Valentino near Perugia
and the Monteleone chariot platings (in the Metropolitan
Museum, New York City), but they soon become appar-
ent also in the relief designs on bucchero pesante (heavily
embossed black pottery) and in architectural reliefs like
those from Tarquinia. By the end of the 6th century BC
Veii possessed an excellent school of terra-cotta sculptures
in Ionian styles. The statues of Apollo and of a vota-
ress suckling a child are elaborately stylized in features,
draperies, and muscles. Clay statuary, still retaining traces
of former painting, was made in many Etruscan centres.
Examples in the more mature classical style that began
in the last quarter of the Sth century are the satyr-and-
maiden groups from Satricum (modern Conca) in the
Museo Nazionale di Villa Giulia, Rome, which contains
a rich collection of architectural terra-cottas from Caere,
Falerii, Veii, Satricum, and other sites.

These pieces of statuary were designed to stand on tem-
ple roofs, and the socketed bases by which they were
fixed have survived. Terra-cotta sculpture was also used
for antefixes for these temples but above all for funerary
sculpture. Sarcophagi with the sculptured figures of the
husband and his wife reclining on the lids seem to have
begun late in the 6th century, the date of the haunt-
ing sarcophagus from Caere (Villa Giulia, Rome). Bronze
sculptures were also produced from the end of the 6th
century, beginning with the famous She-Wolf, the symbol
of modern Rome (Musei Capitolini, Rome), and the later
Chimera from Arezzo (Museo Archeologico, Florence) or
the so-called Mars of Todi (Vatican Museums) of the early
4th century BC.

In spite of great achievements in sculpture in the round,
most of what has survived is in low relief, and a series
of fine 6th-5th-century relief sarcophagi from Clusium,
depicting dances, funeral games and banquets, or the jour-
ney of the dead to the underworld, are a major source
of information on Etruscan everyday life. Superbly carved
gravestones of the late mid-6th century are known from
Clusium and Settimello, but the disk- and horseshoe-
shaped gravestones of the Bologna, Fiesole, and Populonia
graves have crude reliefs. (W.Cu./Ed.)

Sculpture developed but did not seek, as in Greece, to
represent the idealized body of athletes and gods, attempt-
ing instead to represent the figure and features of the
deceased (Figure 7). There was a continuing taste for real
or fantastic animals such as lions, panthers, and sphinxes,
and the Etruscan imagination seems to have been haunted
by these beasts and demons, the vigilant guardians of the
tombs.

Iberia. Whether in the form of great statuary or small
votive images, Iberian figurative art was essentially reli-
gious and intended to represent sacred animals, deities, and
their worshippers. Although much influenced by Greek
and other sources, these works are vigorous and original,
as may be seen from “La dama de Cerro de los Santos”
in the Museo Arqueologico Nacional at Madrid and “La
dama de Elche” in the Prado at Madrid (Figure 8). In the
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Figure 7: Detail of “Reclining Couple,” clay sarcophagus from
Caere, ltaly, late 6th century BC. In the Museo Nazionale di
Villa Giulia, Rome. Length of entire sarcophagus 2.01 m.
Alinari—Art Resource/EB Inc.

latter, a hieratic visage, with a severity not unlike some
of the ideal heads of classical Greece, is adorned with a
superabundance of heavy Iberian jewels. (R.BL/Ed.)

Ancient Greek

Greek art no doubt owed much indirectly to the
Minoan-Mycenaean civilization (now known in its later
stages to have been Greek), which disintegrated at the end
of the 2nd millennium Bc, partly under the impact of
a series of invasions from the Balkans. The period cov-
ered by this section, however, begins about 900 Bc with
the kaleidoscopic rearrangement of invaders and earlier
inhabitants into a new pattern, which was followed by
a steady artistic development—continuing without inter-
ruption down to the conquest of Greece by Rome in 146
Bc. Even this diverted, rather than interrupted, the flow,
and Greek artists continued to be predominant under the
Roman Empire and beyond that into the Byzantine. But
after Greece had become a Roman province, Greek art
fell increasingly under the patronage of Romans and was
devoted either to expressing Roman ideals or to reproduc-
ing older works of art. It is therefore reasonable to regard
the later years of the 1st century Bc, when the Roman
Empire was forming, as the later limit of the period.

Within this period it is convenient to distinguish five
stages of development. Their names are modern and ar-
bitrary; the divisions between them are not equally sharp
and do not apply equally to all parts of the Greek world,
but they serve as a general guide to successive trends.

The first is the Geometric period (so-called from the rec-
tilinear character of its art) from about 900 to about 800
BC, when Greece was self-contained and contact with the
outside world was rare.

The second, the Orientalizing period, for about a century
and a half from 800 Bc, is one of contact with the East, a
contact that had been broken by the upheavals at the end
of the 2nd millennium.

The third period, the Archaic, from about 650 to about
480 Bc, is characterized by the gradual absorption of Ori-
ental elements and the rise and development of archaic
Greek art.

The fourth period, from about 480 to about 330 Bc, is
known as the Classical; its beginning is marked by the rise
of the sculptors Myron, Phidias, and Polyclitus and the
painter Polygnotus, and its end, by the work of Scopas,
Praxiteles, and Lysippus. (The word classical, which origi-
nally meant simply first-class, can also be used either in a
narrower sense than this to denote only the Phidian age—
i.e., 50 years in the middle of the 5th century Bc—or in
a broader sense to cover the whole of post-Mycenaean
Greek art from Geometric to late Roman.)

The fifth period is the Hellenistic, from about 330 Bc,
when the conquests of Alexander the Great opened new
areas to the Greeks and the division of his kingdom among
his Greek successors after his death in 323 diffused Greek
art over the greater part of the known world, down to
the late Ist century Bc. Hellenistic symbolism and Hel-
lenistic technical skill continued as living traditions under
the Romans.

Statues were of limestone, marble, bronze, gold and ivory,
terra-cotta, and wood. After the Archaic period the use of
wood and of limestone seems to have been rare, as was
the use of terra-cotta for statues of large size, although it
should be noted that sculpture in the first and last of these
materials tended to be ephemeral. The group of Orpheus
and the two harpies that was restored at the J. Paul Getty
Museum, Malibu, California, in the 1980s is astonishing
not only for its quality but also for its size, and yet many
other such figures may have been produced. Full-size stat-
ues of gold and ivory were rare at all times because of
their cost; statues with gilded wooden bodies and marble
extremities were sometimes made instead. For statuettes,
ivory and amber, limestone, marble, wood, gold, silver,
bronze, and terra-cotta were used; of these, terra-cotta was
by far the most common, bronze and marble less so, and
the rest rare. Extremely valuable because they can often
be dated with accuracy are the types of sculpture used
for the decoration of buildings: acroteria (i.e., figures on
the tops or ends of gables); figures in the low triangular

Holle Bildarchiv, Baden-Baden, West Germany

Figure 8: “La dama de Elche,” painted limestone bust
from Elche, Alicante, Spain, 5th century BC. In the Prado,
Madrid. Height 26.0 cm.

field of the pediment under the gable (both of these are
usually almost in the round); sculptured panels (metopes)
of the Doric frieze, which are usually in high or very high
relief; and the continuous Ionic frieze, which is usually
in low relief.

Of the many thousands of statues produced during the
period in which Greek art flourished, not more than a few
dozen survive, and those mostly mutilated. Knowledge of
the history of Greek sculpture depends partly on these
and partly on the architectural sculptures—both of high
importance, since they are original. Much can also be
learned about the general development of sculptural style
from the small bronzes, often of very high quality, and
from the terra-cottas. Of the small bronzes many, and of
the terra-cottas very many, have survived, but they were
made by independent artists and did not copy contem-
porary statues closely. The great bulk of evidence comes
from copies made by Greeks, for Roman patrons, of orig-
inals now destroyed. Such evidence is invaluable but not
entirely reliable. There is also literary evidence, but much
of this is also second-hand or dates from long after the
period in which the sculptures in question were made.

Sources of
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knowledge
of Greek
sculptures
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THE GEOMETRIC PERIOD

In the 9th century Bc Greece was settling down again
after upheavals and migrations both into and out of the
mainland. It seems that invaders from the north brought
with them the germs of an artistic style that developed
into the Greek Geometric tradition.

In addition to the pottery, the Geometric period pro-

duced some terra-cottas and many small bronzes. The
bronzes tended to be flat at first but became more solid
and less angular as casting direct from wax models super-
seded cutting from bronze plates. Birds and other animals,
especially horses, were popular and often admirably done;
men, perhaps because their form commanded less imag-
inative interest, were not so successfully rendered; in the
later stages of geometric art, groups of some complexity
were attempted—a doe with her fawn, a man fighting
(or greeting) a centaur, even a lion hunt complete with
dogs. k (B.As./Ed.)

THE ORIENTALIZING PERIOD

Sculpture of the Orientalizing period was profoundly af-
fected by technical and stylistic influences from the East.
In about 700 Bc, the Greeks learned from their Eastern
neighbours how to use molds to mass-produce clay relief
plaques. Widely adopted, this technique helped to estab-
lish in Greece a stereotyped convention for figure repre-
sentation, even in freestanding, unmolded sculptures; and
a strong Eastern stylistic influence ensured that the con-
vention was Oriental in flavour—in most cases a frontal
pose with stiff patterned hair and drapery rendered in a
strictly decorative manner. The adoption of this conven-
tion, which has come to be known as Daedalic style (after
Daedalus, the legendary craftsman of Crete, where the
style especially flourished), put an end to the development
of naturalism and freedom in miniature sculptures that

By courtesy of thé Metropolitan Museum
of Art, New York, Fletcher Fund, 1932

Figure 9: Marble kouros, c. 600 BC. In the
Metropolitan Museum of Art, New York City.
Height 1.86 m.
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Figure 10: “The Calf Bearer,” marble statue,
c. 570 BC. In the Acropolis Museum, Athens.
Height 1.65 m.

Hirmer Fotoarchiv, Munchen

had shown promise in the Geometric period, and eventu-
ally became representative of even major Greek sculpture
in the mid-7th century BC.

In about 640 Bc, however, a second Eastern influence
began to be felt. As with the gigantic architecture of
Egypt, the Greeks were impressed with the monumental-
ity of Egyptian statuary, larger than life-size and executed
in hard stone instead of the limestone, clay, or wood
to which the Greeks had been accustomed. The Greeks
learned the techniques of handling the harder stone in
Egypt, and at home they turned to the fine white marble
of the Cyclades islands (mainly Paros and Naxos) for their
materials. It was at this time that the first truly monumen-
tal examples of Greek sculpture appeared. The idiom and
proportions were at first still Daedalic. By about 630 Bc,
however, first in the islands and later in mainland Greece,
they were carving freestanding figures of naked men that
were copies of types formerly seen only in minor art and
that owed something in proportion and details of pose to
the common Egyptian standing figures. This new series
of life-size or larger marble youths (kouroi) reveals rapid
developments in technique and style, notably a transition
from the Daedalic past to greater naturalism through the
new monumental manner (Figure 9). The earliest of these
figures were, as might be expected, dedications in sanc-
tuaries, especially on the island of Delos, but some were
grave markers, as on another island, Thera. At the same
time, the older style was used for relief decoration of tem-
ples in Crete and Greece, particularly at Mycenae.

THE ARCHAIC PERIOD

The kouroi, which had become standardized as freestand-
ing statues of naked youths with hands to sides and one
leg advanced, were the most representative examples of
Archaic sculpture (Figure 9). At first their proportions
were based on theory rather than observation; much the
same was true of the anatomical details, which were
treated as separate patterns applied to the figure with no
proper understanding of their physiological relationships.
Growing awareness of natural forms, although still with-
out systematic study of the model, together with technical
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mastery, led to a realism that is striking in comparison
with the Daedalic pieces of the Orientalizing period (Figure
10). Still, the overriding considerations of proportion and
pattern were never subordinated to nature. Only in the
years just before the Persian invasion of 480 Bc did some
sculptors recognize the organic structure of the body and
succeed in showing a truly relaxed pose, with the weight
shifted onto one leg and the hips and torso consequently
tilted to break the rigid symmetry of the characteristic
kouros of the Archaic period (Figure 11).

In the female counterpart of the kouros, the kore, Archaic
sculptors were again preoccupied with proportion and
pattern—the pattern of drapery rather than of anatomy
(Figure 12). Ionian (Chios, Samos) and island (Naxos)
sculptors took the lead in developing decorative schemes
for rendering the fall and splay of the folds of the loosely
draped Ionic dress (chiton) and overmantle (himation).
These patterns, like the anatomy of the kouroi, suggest
nature rather than copy it; the strict logic of dressmaking
is never observed by the sculptor, who uses the natural
gesture of pulling a long skirt up and to one side first to
produce a pleasing pattern of folds and only later to reveal
the contours of the legs and body beneath. Most of the
korai, like the kouroi, stood as dedications in sanctuaries,
the richest series being from the Acropolis at Athens (these
were overthrown by the Persians and then piously buried
by the returning Athenians). Few of these statues were
grave markers.

In the addition of sculpture to architecture, the deter-
mining factor was usually its position on the building. On
a Doric temple, for instance, the metope frieze offered a
series of rectangular plaques for reliefs that could accom-
modate two or three figures. There was a tendency in the
Archaic period to let the action run on from one metope to
the next, regardless of the intervening triglyph, a practice
that was later abandoned. Above the frieze, the pediments
formed by the gabled roof provided an awkward field—a
long, low triangle. The sculptors of early temple pediments
met the problem by depicting separate groups of different
sizes (Figure 13), as at Corcyra (Archaeological Museum,
Keérkira, Greece), or by devising monster bodies to fill the
shallow corners, as in Athens (Acropolis Museum, Ath-
ens). Later, the advantages of using fighting groups with
falling and fallen bodies were discovered; this type is repre-
sented at Athens and Aegina (Munich). The later Archaic
pedimental figures were executed virtually in the round,

Hirmer Fotoarchiv, Munchen

Figure 11: The “Kritios Boy,”
marble kouros, c. 490-480 BC. In
the Acropolis Museum, Athens.
Height 86 cm.

Figure 12: Marble statue of a woman dedicated
by Cheramyes to Hera, found in the Heraeum on
Samos, Greece, c. 560 BC. In the Louvre, Paris.
Height 1.92 m.

Archives Photographiques

standing against or just free from the background of the
gable. Because these figures, unlike the kouroi and korai,
were often in violent action, it may have been through
meeting the problems of architectural sculpture that the
artist arrived at a better understanding of the dynamics of
the human body.

Work in relief also was used on gravestones, chiefly in
Athens, for decorative bases of columns and for the frieze
decoration on Ionic buildings, of which the best examples
are from the Siphnian Treasury at Delphi (Archaeological
Museum, Delphi), constructed shortly before 525 Bc. The
shallow relief on these works is little more than draw-
ing rendered partly in the round; but the sculptor soon
learned how, even in the shallowest relief, to indicate
depth by overlapping figures and by bringing details up
into the front plane. A dark-painted background helped
the illusion; but the effect of the lavish use of colour on
flesh, drapery, and backgrounds cannot now be readily
appreciated since so little of it has survived in more than
ghostly traces.

THE CLASSICAL PERIOD

Early Classical (c. 500-450 BC). This brief period is
more than a mere transition from Archaic to Classical; in
the figurative arts a distinctive style developed, in some
respects representing as much of a contrast with what
came afterward as with what went before. Its name—
Severe style—is in part an indication that the “prettiness”
of Archaic art, with its patterns of drapery and its decisive
action, has been replaced by calm and balance. In vase
painting and in sculpture, this new tone is evident in
the composition of scenes and in details such as drapery,
where the fussy pleats of the Archaic chiton give place to
the heavy, straight fall of an outer robe called the peplos.
The finest artists transformed the verve of the late Archaic
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Figure 13: Gorgon from the west pediment of the Temple of Artemis, Corcyra (Corfu), Greece,
limestone, c. 580 BC. In the Archaeological Museum, Kérkira, Greece.
By courtesy of the Deutsches Archaologisches Institut, Athens

style into more delicate expressions of emotion, and some
were clearly checking their work more deliberately against
the living model.

The early Classical period saw an impressive series of
sculptural works that were excellent in their own right and
significant in the continuing development of technical ex-
pressive skill and naturalism such as the relief carvings of
the so-called Ludovisi Throne (Figure 14). Moreover, for
the first time individual artists—and their contributions
to technical and stylistic development—can in some cases
be positively identified through Roman copies and written
descriptions of their works.

The finest examples of early Classical architectural sculp-
ture are the works of the Olympia Master, an unidentified
artist who decorated the pediments and frieze (Archaeo-
logical Museum, Olympia) of the Temple of Zeus at
Olympia. In the east pediment, which shows men and
women preparing for a chariot race, his figures display
the sobriety and calm characteristic of the early Classi-
cal period. The men stand in the new, relaxed pose (the
weight of the body being carried mainly by one leg) that
was to be used by most sculptors throughout the period;
and the women wear the peplos, its broad, heavy folds
lending severity to the static composition. The west ped-
iment, with a scene of struggling men and centaurs, has
something of the rigid formality of the Archaic spirit, but

here—and in the metopes that show the labours of Her-
acles—the artist has acutely observed differences of age
in the human bodies and differences of expression—pain,
fear, despair, disgust—in the faces (Figure 15). This was
something new in Greek sculpture, and, in fact, cannot be
readily matched in other works of this period.

In freestanding sculpture—at this time, more commonly
bronze than marble—the works of Myron (of Eleutherae,
in Attica), identified through copies, were among the most
celebrated of the period. Myron’s most famous work is the
“Discobolos” (discus thrower), of which a Roman copy
(Museo Nazionale Romano) survives. Another of Myron’s
works surviving in copy is a sculpture of Athena with
the satyr Marsyas (Athena in Stadtische Galerie, Frank-
furt am Main; Marsyas in Lateran Museums, Rome). The
interplay of mood and action between the figures in this
freestanding group is new, foreshadowed only by the now
lost group of the Tyrantslayers erected in Athens at the
end of the 6th century. Because bronze was often looted
and corrodes easily, the majority of freestanding sculptures
from this period have been lost. Some, however, have been
rediscovered in the 20th century, the “Poseidon” (Nation-
al Archaeological Museum, Athens) and the “Charioteer”
from Delphi (Archaeological Museum, Delphi), for in-
stance, although they have been eclipsed in fame by the
still more remarkable pair of warriors dredged from the

Alinari—Art Resource/EB Inc.

Figure 14: “Ludovisi Throne,” c. 460 BC. In the Museo Nazionale Romano.
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Figure 15: “Atlas Brings Heracles the Apples of the
Hesperides in the Presence of Athena,” marble metope
from the east end of the Temple of Zeus at Olympia, c.
460 BC. In the Archaeological Museum, Olympia, Greece.
1.60 mX1.42 m.

By courtesy of the Deutsches Archaologisches Institut—Athens

sea in 1972 and displayed in the Museo Nazionale, Reggio
di Calabria. The finer of these latter bronzes (Figure 16),
although it probably represents a mortal, has a supernatu-
ral glamour and a ferocity quite unlike the calm solemnity
conventionally admired in Classical works. This derives
partly from the glowing surface of the swelling muscula-
ture and the use of inlay for eyes, teeth, and lips.

High Classical period (c. 450-400 BC). Since Roman
times, Greek art of the second half of the 5th century
BC has been generally regarded as the high point in the
development of the Classical tradition. It was the most
refined expression of the Greek view of their gods as men
and of their men as partaking of the divine. The aesthetic
result of this concept was that the bestial or supernatural
was abjured in representations of the divine; thus, even
a Greek monster, such as the centaur, seems plausible
as an image combining humanity and divinity. To some
degree, the idealization of human figures was facilitated
by the Greeks’ traditional concern with proportion and
pattern. As a result of the value placed on the ideal im-
age, the representation of extremes (of age or youth, for
example, or of deep emotion) and of individuality was
ignored or little practiced. Even figures engaged in violent
or painful action have a calm, detached expression that
modern observers may find chilly and unfeeling. Another
reflection of the value placed on the ideal image is an
increasing preoccupation with the “heroic nude.” From an
early phase of Greek art, the artist had shown his interest
in man as man rather than as individual. In the Archaic
period, the artist studied the visual pattern of the naked
male body. When anatomical competence was complete,
it was still the abstraction, the pattern, that dictated that
his subjects be nude; for it is certain that the average
Greek dressed for everyday life and for battle and that
only in the exercise ground or the racetrack was the naked
body freely revealed.

During the high Classical period, Athens resumed a po-
sition of importance as an artistic centre of the Greek
world after years of inactivity. Once most of the Greek
homelands were secure from the Persian threat, the funds
that had been provided to Athens by the Greek states to
lead their defense were turned by the statesman Pericles
to the embellishment of Athens itself, and a program of
rebuilding temples in the city and countryside was begun.

This task attracted sculptors, masons, and other artists
to Athens from all over the Greek world. It is largely
the work of these artists, under the guidance of Athenian
masters, that determined what is now recognized as the
high Classical style.

Of the several types of sculpture that flourished during
the high Classical period, major statuary is least repre-
sented in surviving examples. Phidias, the most influen-
tial sculptor of the period, made two huge cult images
plated with gold and ivory, the statue of Athena for
the Parthenon and a seated statue of Zeus for the tem-
ple at Olympia that was one of the seven wonders of
the ancient world. These works amazed and overawed
viewers through all antiquity, but no adequate copies sur-
vive. Another important sculptor of the period, whose
work can be seen through copies, was Polyclitus, from
Argos. Polyclitus embodied his views on proportion in
his “Doryphoros” (“Spear Bearer”), called “The Canon”
because of its “correct” proportions of one ideal male
form. Unlike freestanding statues, architectural sculpture
from the high Classical period has survived in abundance.
The Parthenon sculptures must have been executed by
many different hands, but, because the overall design was
by Phidias, the composition and details undoubtedly re-
flect his style and instructions. The pedimental figures and
frieze, especially, display the Classical qualities of idealiza-
tion (Figure 17). These allow an approximate assessment
of Phidias’ style and the importance of his contribution
to the establishment of the Classical idiom. About the
time that full employment for sculptors in Athens on the
Parthenon came to an end, there began a distinguished
series of carved relief gravestones for Athenian cemeteries.
The general type had been familiar in Archaic Athens, and
the practice continued in other parts of Greece through
the early Classical period, mainly in the islands and in
Boeotia.  The new Attic series, with calm and dignified
groups of figures in generalized settings of domesticity or

SCALA/Art Resource, NY

Figure 16: Greek warrior, 5th century BC,
one of a pair of bronze statues found in
the Mediterranean off Riace, Italy. In the '
Museo Nazionale, Reggio di Calabria, Italy.
Height 2.00 m.
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Figure 17: Probably “Leto, Dione, and Aphrodite,” marble figures from the east pediment of
the Parthenon on the Athenian Acropolis, c. 432 BC. In the British Museum, London. Over
life-size.

By courtesy of the trustees of the British Museum

leave-taking, exploited effectively the rather impersonal
calm in figure and features of the Classical conventions.

The other important class of sculpture, much of which
has survived in the original, is the dedicatory—votive re-
liefs or major works like the “Nike” (“Victory”) found at
Olympia, made by Paeonius. This work, and others that
belong to the last years of the century, such as the frieze
from the balustrade of the temple of Athena Nike on the
Acropolis at Athens, give a clear indication of progress
and change in sculptural style. In the representation of
the female body, never before a subject of particular in-
terest to the sculptor (with the distinguished exception of
the Olympia Master), true femininity was at last achieved
through observation; in these works the figures are no
longer like male bodies with the more obvious female
characteristics added, which had generally been true of
earlier works. Drapery, which had for its patterns been
an important element of female figures in the Archaic
period, has a heaviness, almost a life of its own in the
Parthenon sculptures. By the end of the century, in the
Nike balustrade, it is shown pressed tight against the body
revealing the forms of the limbs and torso clearly beneath,
with brittle, dramatic folds standing clear of the surface.
This last style, together with the new approach to the
rendering of women’s bodies, led quickly to a deliberately
sensual effect in statuary and hastened the decline of the
unemotional Classical conventions.

Late Classical period (c. 400-323 BC). The 4th cen-
tury saw a dramatic increase of wealth in Greece but less
in the hands of the warring states of the 5th century and
more concentrated on the periphery of the Greek world—
with the western colonies, the eastern Greeks, who contin-
ued in close touch with the friendlier Persian provinces,
and the increasingly powerful Macedonian kingdom in
the north. Macedonian power, culminating in Alexander
the Great’s annexation of the whole Persian Empire in
the third quarter of the 4th century, was to transform
Greek art as effectively as it did Greek life and politics.
Even before Alexander’s accession, however, the seeds of
change were sown. The many new centres and patrons for
artists may have made it easier for them to break with
Classical conventions established in Sth-century Athens or
by dominant 5th-century artists like Polyclitus. The trend
was toward greater individuality of expression, of emotion,
and of identity, leading eventually to true portraiture. The
last was encouraged by the ambitions and pride of rulers
such as the Macedonian kings or by the royal houses
of Hellenized provinces in the western Persian Empire.
To the same sources can be traced the new interest in
monumental tomb construction. Men were aspiring more
openly to divinity, and Greek art was no barrier to its

explicit expression. It is clear, however, that artists were
conscious of the values that.were set in the 5th century,
and by no means did they act as revolutionaries in styles
or techniques. The development of Greek art was swift
but smooth, and personalities lent impetus to the devel-
opment rather than changing its flow dramatically.

Three names dominate 4th-century sculpture, Praxite-
les, Scopas, and Lysippus. Each can be appreciated only
through ancient descriptions and copies, but each clearly
contributed to the rapid transition in sculpture from
Classical idealism to Hellenistic realism. Praxiteles, an
Athenian, demonstrated a total command of technique
and anatomy in a series of sinuously relaxed figures that,
for the first time in Greek sculpture, fully exploited the
sensual possibilities of carved marble. His Aphrodite (sev-
eral copies are known), made for the east Greek town of
Cnidus, was totally naked, a novelty in Greek art, and
its erotic appeal was famous in antiquity. The “Hermes
Carrying the Infant Dionysus” (Archaeological Museum,
Olympia) at Olympia, which may be an original from
his hand, gives an idea of how effectively a master could
make flesh of marble (Figure 18). The reputation of Sco-
pas, from the island of Paros, came from the intensity of
expression with which he imbued his figures. Fragments
of his work at Tegea (National Archaeological Museum,
Athens) show his technique in the deep-sunk eye sockets
that characterize his faces and that transform the hitherto
passionless features of Classical sculpture into studies of
intense emotion. Praxiteles and Scopas seem to typify the
new spirit that can readily be discerned in surviving origi-
nal sculptures. The “Demeter of Cnidus” (British Museum,
London; perhaps by the Athenian sculptor Leochares) is
Classical in mood, but the features are Praxitelean; and in
the reliefs on the Mausoleum (British Museum, London)
at Halicarnassus (on which both Scopas and Leochares
are said to have worked), the vigour of the battle scenes
is heightened by both the intensity of the features and
a new, rather flamboyant use of drapery. On Athenian
grave reliefs the Classical calm gave place to expressions
of controlled but deep emotion. These are styles that can
be recognized in places far from Greek soil, as in the relief
sarcophagi fashioned by the Greeks for the kings of Sidon
in Phoenicia.

Lysippus, from Sicyon in the northern Peloponnese, was
Alexander’s favourite sculptor. He was true to the Classi-
cal tradition in demonstrating his views on proportion by
sculpturing athlete figures in different poses, although his
types have heavier bodies and smaller heads than those
of the Classical standard set down by Polyclitus. But he
adds something to these single figure studies; for the first
time they are composed in such a way that the viewer is
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Figure 18: “Hermes Carrying the Infant Dionysus,” marble
statue by Praxiteles, c. 350-330 BC (or perhaps a fine
Hellenistic copy of his original). In the Archaeological
Museum, Olympia, Greece. Height 2.15 m.

Hirmer Fotoarchiv, Munchen

invited to move around them, and they are not tied to a
single optimum viewpoint, as even Praxiteles’ figures had
been. This was an important innovation in the history
of sculpture.

Another innovation, in the development of which Lysip-

pus must also have played a vital part, is portraiture; he
carved likenesses of Alexander. Nevertheless, portraits of
contemporaries were still exceptional, and many early por-
traits are semi-idealized studies of the great philosophers,
statesmen, or poets of the Classical period. And vyet, it is
clear that by now the use of live models was common-
place, as can be judged from the works or copies that
survive and from stories of Praxiteles’ use of his mistress
Phryne as a model or of Lysippus’ brother taking casts
from life. By the time of Alexander most of the important
problems in the realistic or dramatic treatment of fea-
tures, pose, and drapery had been solved, leaving to later
generations an opportunity only to exaggerate anatomy
or expression or to devise sculptural groups of yet greater
complexity. Fourth-century sculptors, led by Praxiteles,
Scopas, and Lysippus, gathered and expressed the best of
what had been learned before of anatomy, pattern, and
composition; by adding emotional appeal they can be said
to-have achieved the logical culmination of the Classical
tradition, in which Phidian sculpture in the 5th century
was but one brilliant and influential episode.

Hellenistic period. Styles of Hellenistic sculpture were
determined by places and schools rather than by great
names. Pergamene sculpture is exemplified by the great
reliefs from the altar of Zeus (Figure 19), now in East
Berlin, and copies of dedicatory statues showing defeated
Gauls (Figure 20, bottom). These, like the well-known
“Nike of Samothrace” (Figure 21), are masterful displays
of vigorous action and emotion—triumph, fury, despair—
and the effect is achieved by exaggeration of anatomical
detail and features and by a shrewd use of the rendering
of hair and drapery to heighten the mood. The “Laocoon”
group (Vatican Museums), a famous sculpture of the Tro-
jan priest and his two sons struggling with a huge serpent,
probably made by Rhodian artists in the Ist century AD
but derived from examples of suffering figures carved in
the Ist century BC, is a good example of this applied to
a freestanding group (Figure 20, left); and the “Belvedere
Torso” (Vatican Museums), much admired in Renais-
sance Italy, of the effective emphasis of anatomy (Figure
20, right). In vivid contrast, a fully sensual treatment of
the female nude was achieved by careful surface work-
ing of the marble, and the accentuation of femininity by
the incorporation of sloping shoulders, tiny breasts, and
high full hips. It is the Hellenistic Aphrodite, such as the
“Venus de Milo” (Figure 22), who proliferates in Roman
copies. The sculptural groups such as Laocoon were novel,
demanding a palatial or sanctuary setting and far removed
from earlier two-figure groups or the more nearly com-
parable but one-view pedimental compositions. The new
realism extended to the portrayal of old age, decrepitude,

(Right) By courtesy of the Staatliche Museen zu Berlin; photograph, (left) EDI Studio, Barcelona

Figure 19: Hellenistic relief sculpture.
Great altar of Zeus at Pergamum. In the Staatliche Museen zu Berlin. (Left) Reconstruction of
the west front. (Right) Frieze detail of Alcyoneus seized by the hair, from the marble relief on

the east side of the great altar of Zeus, c. 180 BC.
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Figure 20: Vigorous action and dramatic emotion in Hellenistic sculpture.
(Top left) “Laocoon,” marble sculpture by Agesander, Athenodorus, and Polydorus of Rhodes,
1st century AD. In the Vatican Museums. Height 2.41 m. (Top right) “Belvedere Torso,”
marble by Apollonius, 1st century BC. In the Vatican Museums. (Bottom) “Dying Gaul,”
marble Roman copy after a bronze original, from Pergamum, c. 230-220 BC. In the Museo
Nazionale Romano.

(Top) Alinari—Art Resource/EB Inc., (bottom) Anderson—Alinari from Art Resource/EB inc

disease, low life, and even the grotesque. Alexandria, in its
major and minor (clay) works of sculpture, seems to have
been one of the important schools in this genre. For the
first time in Greek art, babies were rendered as other than
reduced adults. In portraiture, the idealizing tendencies of
the 4th century were still strong, and portraits of kings or
poets were overlaid by conceptions of kingship or artistry.

It was to take Roman patronage to enforce a more brutal
realism in portraiture of contemporaries.

Two of the most significant developments in Hellemstlc
sculpture, however, had nothing to do with the evolution
of new styles or types of compositions. The first was
the production of accurate copies of earlier works, which
began by about 100 Bc, in part occasioned by the de-
mand from the Roman West. This production stimulated
interest in the styles of the great Classical sculptors and
helped to determine the decidedly Classical atmosphere of
early imperial art. The second, related development is the
creation of original works deliberately in the style of the
late Archaic, early Classical, or full Classical periods. This
archaizing can be seen as both a reaction against the more
exuberant Hellenistic sculptural styles and a response to
the new interest in the Classical past.
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Greece and Rome. It was Hellenistic art that the great
Roman Republic and its early empire came to know and
to covet. It was already to some degree familiar to them
from the work of the western Greeks in Italy and Sicily,
and the Romans formed a closer acquaintance with it in
the court of Alexandria and from the profits of their diplo-
macy and warfare. The flow of works of art and artists
to the west began, and the classical styles of early impe-
rial Rome are. exactly those of the late Hellenistic Greek
world, in many instances executed by the same artists.
Thus, in the early empire the majority of known artists’
signatures are those of Greeks. The adoption of Greek
art by the Roman Empire ensured its continuity in the
Western tradition and its eventual transmission, through
the Renaissance revival, to the modern world.

(Jo.Bo./Ed.)

Roman and Early Christian

There are many ways in which the term ancient Roman
art can be defined, but here, as commonly elsewhere, it is
used generally to describe what was produced throughout
the part of the world ruled or dominated by Rome until
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Greek
influences

Figure 21: “Nike of Samothrace,” marble statue, c. 200 BC. In
the Louvre, Paris. Height 2.44 m.
J.E. Bulloz

around AD 500, including Jewish and Christian work that
is similar in style to the pagan work of the same period.

The Romans were always conscious of the superiority of
the artistic traditions of their neighbours. Such works of art
as were made in or imported into Rome during the peri-
ods of the monarchy and the early republic were produced
almost certainly by Greek and Hellenized Etruscan artists
or by their imitators from the cities of central Latium; and
throughout the later republican and the imperial epochs
many of the leading artists, architects, and craftsmen had
Greek names and were Greek, or at any rate Greek-
speaking. References in ancient literature and signatures
of artists preserved in inscriptions leave no doubt on this
point. According to tradition, the earliest image of a god
made in Rome dated from the 6th century BC period of
Etruscan domination and was the work of Vulca of Veii.
A magnificent terra-cotta statue of Apollo found at Veii
(Figure 23) may give some notion of its character. In the
5th, 4th, and 3rd centuries Bc, when Etruscan influence
on Rome was declining and Rome’s dominion was spread-
ing through the Italian peninsula, contacts with Greek art
were no longer chiefly mediated via Etruria but, instead,
were made directly through Campania and Magna Grae-
cia; paintings and “idealizing” statues of gods and worthies
mentioned in literature as executed in the capital during
this period were clearly the works of visiting or immigrant
Greek artists. The plundering of Syracuse and Tarentum
at the end of the 3rd century Bc marked the beginning of
a flow of Greek art treasures into Rome t