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The Ar CtiC

he Arctic is the area of the far north that is charac-

terized by distinctively polar conditions of climate,

plant and animal life, and other physical features.
The term is derived from the Greek arktos (“bear”), re-
ferring to the northern constellation of the Bear. It has
sometimes been used to designate the area within the
Arctic Circle—a mathematical line that is drawn at lati-
tude 66°30’ N, marking the southern limit of the zone
in which there is at least one annual period of 24 hours
during which the Sun does not set and one during which
it does not rise. This line, however, is without value as a
geographical boundary, since it is not keyed to the nature
of the terrain.

While no dividing line is completely definitive, a general-
ly useful guide is the irregular line marking the northern-
most limit of the stands of trees. The regions north of the
tree line include Greenland, Spitsbergen (Svalbard), and
other polar islands; the northern parts of the mainlands of
Siberia, Alaska, and Canada; the coasts of Labrador; the
. north of Iceland; also, a strip of the Arctic coast of Europe.

The last-named area, however, is classified as subarctic
because of other factors.

Conditions typical of Arctic lands are extreme fluc-
tuations between summer and winter temperatures; per-
manent snow and ice in the high country, and grasses,
sedges, and low shrubs in the lowlands; and permanently
frozen ground (permafrost), the surface layer of which
is subject to summer thawing. Three-fifths of the Arctic
terrain is outside the zones of permanent ice. The brevity
of the Arctic summer is partly compensated by the long
daily duration of summer sunshine.

International interest in the Arctic and subarctic regions
has steadily increased during the 20th century, particularly
since World War II. Three major factors are involved: the
advantages of the North Pole route as a shortcut between
important centres of population; the growing realization of
economic potentialities such as mineral (especially petro-
leum) and forest resources and grazing areas; and the im-
portance of the regions in the study of global meteorology.

The article is divided into the following sections:
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The Arctic Ocean 6
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Physical and human geography

THE LAND

Relief and geology. The Arctic lands have developed
geologically around four nuclei of ancient crystalline rocks.
The largest of these, the Canadian Shield, underlies all the
Canadian Arctic except for part of the Queen Elizabeth
Islands. It extends eastward beneath Baffin Bay to include
most of Greenland. The Baltic Shield, centred on Finland,
includes all northern Scandinavia (except the Norwegian
coast) and the northwestern Soviet Union. The two oth-
er blocks are smaller. The Angara (or Anabar) Shield is
exposed between the Khatanga:and Lena rivers in north
central Siberia and the Aldan block is exposed in eastern
Siberia.

Between the shields, particularly around their margins,
there have been long periods of sedimentation, and con-
sequently the shields are partly buried. In some areas
thick sediments were subsequently folded, thus producing
mountains, many of which have since been destroyed

by erosion. Two main mountain-building periods have
been recognized in the Arctic. In Paleozoic times there
developed a complex mountain system that includes both
Caledonian and Hercynian elements. It extends from the
Queen Elizabeth Islands through Peary Land and down
the east coast of Greenland. Mountain building occurred
during the same period in Svalbard, Novaya Zemlya, the
northern Urals, the Taymyr Peninsula, and Severnaya
Zemlya. There is considerable speculation as to how these
mountains are linked beneath the sea. The second period
of folding was in Mesozoic and Cenozoic times. These
mountains survive in northeastern Siberia and Alaska.
Horizontal or lightly warped sedimentary rocks cover part
of the shield in northern Canada, where they are pre-
served in basins and troughs. Sedimentary rocks are even
more extensive in northern Russia and in western and
central Siberia; they range in age from Early Paleozoic to
Quaternary.

In the Tertiary Period (65,000,000 to 2,500,000 years
ago) two Arctic areas experienced igneous activity. One
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was associated with mountain building around the North
Pacific, and active volcanoes are still found in Kamchat-
ka, the Aleutian Islands, and Alaska. The other area of
igneous activity extended across the North Atlantic and
included the whole of Iceland, Jan Mayen Island, and
east Greenland south of Scoresby Sound; it was probably
connected to west Greenland and Disko Bay and to east
Baffin Island. Volcanism continues in Iceland and on Jan
Mayen, and hot springs are found in Greenland.

Little is known about the climate of the northern lands
during Late Tertiary time; it is possible that the tree line
was at least 1,000 miles (1,600 kilometres) farther north
than at present, although even at this time Greenland may
have been covered by ice.

Roughly 1,000,000 years ago the climate of polar regions
began to deteriorate, and the Pleistocene ice sheets began
to form. They are known to have expanded several times,
but detailed information for the Arctic is available only for
the last glaciation. In North America the main ice sheet of
the final glaciation developed on Baffin Island and swept
south and west across Canada, amalgamating with smaller
glaciers to form the Laurentide ice sheet, covering much
of North America between the Atlantic Ocean and the

Rocky Mountains and between the Arctic Ocean and the
Ohio and Missouri river valleys, A smaller ice cap formed
in the western cordillera. The northern margin of the ice
lay along the Brooks Range (excluding the Yukon Basin)
and across the southern islands of the Canadian Archipe-
lago. To the north the Queen Elizabeth Islands supported
small, probably thin, ice caps.

The Atlantic Arctic islands were covered with ice except,
as in Iceland, where isolated mountain peaks projected
through the ice. In Europe the Scandinavian Ice Sheet
covered most of northern Europe between Severnaya
Zemlya in the Soviet Union and the British Isles. North-
eastern Siberia escaped heavy glaciation, although, as in
northern Canada, the ice sheet was more extensive in an
earlier glaciation.

When the ice melted special landforms were left which,
although not restricted to the Arctic, are often best devel-
oped there and in the absence of vegetation are clearly
visible. In the areas of crystalline rocks, including large
parts of the northern Canadian Shield and Finland, the
ice left disarranged drainage and innumerable lakes. In the
lowlands on weaker rocks, deep glacial deposits produced
a smoother landscape, often broken by low ridges and hills
of glacial material (drumlins). In the uplands the charac-
teristic glacial landforms are the U-shaped valleys. Near
the coasts these have been submerged partly to produce
fjords, which are well developed in southern Alaska, along
the east coast of Canada, around Greenland, in east and
west Iceland, along the coast of Norway, and on many of
the Arctic islands.

When the Pleistocene ice sheets melted the land remained
depressed, and the sea flooded the Arctic lowlands. Sub-
sequent emergence of the land has elevated beaches and
marine deposits to considerable heights. The highest of
these features are now found 500 to 900 feet (150 to
270 metres) above sea level in many parts of the western
and central Canadian Arctic and somewhat lower in the
east. Comparable elevations are found in the Eurasian
Arctic. Comparable emergence is indicated on Svalbard,
Greenland, the northern Urals, and on the Franz Josef
Archipelago, where it may be more than 1,500 feet. In
many of the emerged lowlands, such as those south and
west of Hudson Bay, the raised beaches are the most con-
spicuous features in the landscape, forming hundreds of
low, dry, gravel ridges in the otherwise ill-drained plains.
Emergence is still continuing, and in northern Canada and
northern Sweden uplift of two to three feet a century is
found. Occasionally submergence is indicated, particularly
at the mouths of such large rivers as the Mackenzie.

Although the detail of the terrain in many parts of the
Arctic is directly attributable to the Pleistocene glaciations,
the major physiographic divisions reveal close correlation
with geological structure. The two largest shield areas, the
Canadian and the Baltic, have developed similar land-
scapes. The landscapes west of Hudson Bay, on southern
Baffin Island, and in Karelia are low and rocky with

countless lakes and disjointed drainage. Uplands, generally
1,000 to 2,000 feet above sea level and partially covered
with glacial deposits, are more widely distributed. They
form the interior of Quebec-Labrador and parts of the
Northwest Territories in Canada, and the Lapland Plateau
in northern Scandinavia. The eastern rim of the Canadian
Shield in Canada from Labrador to Ellesmere Island has
been deeply dissected by ice to produce fjords and leave
mountain peaks more than 6,000 feet high. The shield in
Greenland is also a dissected upland, reaching similar ele-
vations for long distances around the east and west coast.
Where sedimentary rocks mantle the shields, as in north
central Siberia and north of Hudson Bay, plains, plateaus,
and hills result, the plateaus often being deeply dissected
by narrow valleys. In Canada there are mainly plains and
plateaus, while around the Angara Shield, hills and even
mountain ranges are dominant.

Far beyond the margins of the shields, extensive plains
have developed on soft sedimentary rocks. In North Amer-
ica these form the Mackenzie lowlands, Banks and Prince
Patrick Islands, and the Arctic plains section of north-
ern Alaska; in northern Europe they form the Severnaya
Dvina and Pechora Plains. In Siberia the Ob Delta, its
northeastern extension to the Laptev Sea, the north Siber-
ian plains, the west Siberian lowlands, and farther east the
Lena-Kolyma plains (including the New Siberian Islands)
have developed on sedimentary rocks. Although there are
differences in degree, these terrains are essentially flat,
occasionally broken by low rock scarps, and covered with
numerous shallow lakes. The plains are crossed by large
rivers that have laid down deep alluvial deposits.

The strongly folded rocks associated with the two periods
of mountain building in the Arctic form separate phy-
siographic regions. The original mountains of the older,
Paleozoic folding were long ago destroyed by erosion, but
the rocks have been recently elevated and renewed ero-
sion, often by ice, has produced a landscape of plateaus,
hills, and mountains very similar to the higher parts of
the shields. In Ellesmere Island the mountains are nearly
10,000 feet high, In Peary Land and Vestspitshergen max-
imum heights are about 6,000 feet, while in east Svalbard
and on Novaya Zemlya and Severnaya Zemlya the pla-
teaus rarely exceed 2,000 feet.

The younger groups of fold mountains of northeast Sib-
eria and Alaska are generally higher. Peaks of 10,000 feet
are found in the Cherski Range, 15,000 feet in Kamchat-
ka, and even higher in southern Alaska. Characteristic
of this physiographic division are the wide intermontane
basins often drained by large rivers such as the Yukon
and Kolyma.

Throughout the Arctic, excluding a few maritime areas,
the winter cold is so intense that the ground remains per-
manently frozen except for a shallow upper zone, called
the active layer, which thaws during the summer. This
permanently frozen ground (permafrost) covers nearly
one-quarter of the Earth’s surface. In northern Alaska and
Canada scattered observations suggest that permafrost is
800 to 1,500 feet deep; it is generally deeper in north-
ern Siberia. The deepest known permafrost is in northern
Siberia, where it exceeds 2,000 feet. The depth of the
permafrost depends on the site, climate, vegetation, and
recent history of the area, particularly whether it was cov-
ered by sea or glacier ice. The very deep permafrost was
probably formed in unglaciated areas during the Ice Ages.
To the south in the subarctic, the permafrost thins and
eventually becomes discontinuous, although it may locally
still be 200 to 400 feet thick; along its southern bound-
ary permafrost survives under peat and bogs. In areas of
continuous permafrost the active layer may be many feet
thick in sandy well-drained soils with little vegetation; it
is usually less than six inches thick beneath peat.

Permafrost occurs in both bedrock and surface deposits.
It has little effect on rock but in fine-grained, unconsol-
idated sediments, particularly silts, lenses of ice, called
ground ice, grow by migration of water, and in extreme
cases half the volume of arctic silts may be ice. Ground
ice is often exposed in river banks and sea cliffs, where it
may be 20 to 30 feet thick. In northern Siberia fossil ice
has been reported up to 200 feet thick, although in these

Permafrost
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cases it may be glacier or lake ice that has subsequently
been buried under river deposits. If ground ice melts, due
to a change in climate, pits are formed in the ground and
quickly fill with water to form lakes and ponds. In their
frozen state the silts have considerable strength, but if they
thaw they change in volume, lose their strength, and may
turn to mud. Variations in volume and bearing capacity
of the ground due to changes in the permafrost constitute
one of the major problems in Arctic construction.

Drainage and soils. Continuous permafrost totally in-
hibits underground drainage. Consequently shallow lakes
are numerous over large areas of the Arctic, and every-
where in early summer there is a wet period before the
saturated upper layers of the ground dry out. During the
summer waterlogged active layers on slopes may flow
downhill over the frozen ground, a phenomenon known
as solifluction. It is ubiquitous in the Arctic but is partic-
ularly intense where the soils are fine-grained, as in the
coastal plain of north Alaska, or where the precipitation
is heavy, as on Bear Island (Bjerngya) in the Norwegian
Sea. The effect of solifluction is to grade slopes so that
long, smooth profiles are common; slopes are normally
covered with vegetation, but if the soil movement is too
fast plants may not be able to survive. Under these con-
ditions the surface material is often graded, with narrow
strips of pebbles and boulders separated by broader strips
of finer particles.

Many soils in northern areas show distinctive patterns
produced by complex processes of freezing and thawing,
which cause frost heaving and sorting of debris; although
permafrost is not essential to these formations, it is usually
present. There are many different types of pattern ground.
In some, coarser material, pebbles, and boulders form po-
lygonal nets with the finer materials concentrated in the
centre. When sorting is widely spaced stone circles devel-
op. Another kind of pattern, formed in sands and muds,
is outlined by frost-crack fissures or strips of vegetation.
Individual polygons vary from about one foot to more
than 300 feet in diameter. Mounds due to frost heaving in
the soil are also widespread. They grow rapidly, disrupting
leveled fields in a few years.

Arctic soils are closely related to vegetation. Unlike soils
farther south they rarely develop strong zonal characteris-
tics. By far the commonest are the tundra soils, which are
circumpolar in distribution. They are badly drained and
strongly acid and have a variable, undecomposed organic
layer over mineral horizons. Some of the drier heath and
grassland tundras overlie Arctic brown soils, which have a
dark-brown upper horizon with gray and yellowish-brown
lower horizons. The active layer in the permafrost is nor-
mally deep in them.

Many exposed rock surfaces in the Arctic have been
quickly broken up by frost action so that much rock is
buried under a cover of angular shattered boulders. These
mantles are known as felsenmeer (sea of rock) and are
found principally on Actic uplands. Their continuity and
depth varies with climate, vegetation, and rock type, but
they may be as much as 12 feet deep. Felsenmeer are
especially well developed on basalts and are consequently
numerous on the Icelandic plateaus. They also develop
quickly on sedimentary rocks and are widespread in the
Canadian Arctic, all the way down to sea level.

Glaciation. Although the Arctic is commonly thought
to be largely ice-covered, less than two-fifths of its land
surface in fact supports permanent ice. The remainder
is ice-free because of either relatively warm temperatures
or scant snowfall. Glaciers are formed when the annual
accumulation of snow, rime, and other forms of solid pre-
cipitation exceeds that removed by summer melting. The
excess snow is converted slowly into glacier ice, the rate
depending on the temperature and annual accumulation.
In the Arctic, where most glaciers have temperatures far
below freezing point, the snow changes into ice slowly.
In northwest Greenland a hole 1,400 feet deep was made
into the ice sheet without reaching glacier ice. The hole
showed more than 800 annual snow layers, from which
it was possible to determine precipitation changes for the
last eight centuries.

The altitude at which ice accumulates over a period
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Figure 1: Division of subarctic and Arctic regions showing
distribution of permafrost and glaciers.

of years is known as the glaciation limit and is roughly
equivalent to the snow line. It is often very variable within
short distances. On Baffin Island the glaciation limit is a
little more than 2,000 feet above sea level in the extreme
southeast, rising to more than 4,500 feet in the Penny Ice
Cap 300 miles to the north and descending to about 2,000
feet in the north of the island. In Greenland the limit is
at about 6,000 feet in the south and decreases irregularly
to about 3,000 feet in the north. Nowhere in the Arctic
regions is the glaciation limit at sea level; glaciers found
close to the sea have all flowed down from higher levels.
The domes of some arctic ice caps are below the glaciation
limit but they continue to survive because of their low in-
ternal temperatures; the winter snowfall melts completely
but refreezes in contact with the cold ice. This phenome-
non, first observed on the Barnes Ice Cap of Baffin Island,
is now known to be widespread in the high Arctic.

The glaciers of the north polar regions can be divided
into two groups depending on the source of their snow; the
larger group is around the Atlantic and the smaller around
the Pacific Ocean. The largest ice mass, the Greenland in-
land ice, is part of the first group and is the largest glacier
in the Northern Hemisphere. It extends about 1,570 miles
from north to south, has a maximum width of some 600
miles, an average thickness of about 5,000 feet, and covers
an area of more than 700,000 square miles (1,800,000
square kilometres), nearly 85 percent of Greenland. It is
contained within an elongated saucer-shaped depression,
the sides of which are mountains (called nunataks) that
rise through the margins of the ice. In the centre the base
of the ice is more than 1,000 feet below sea level. This
discovery has led to the suggestion that Greenland is an
archipelago rather than one large island. Although this
might be so for a short time if the ice melted, the land
would soon rise when the ice mass disappeared, forming
a plateau at about 3,000 feet. The crest of the inland ice,
which exceeds 10,000 feet above sea level midway between
the east and west coasts in the northern part of the island,
is displaced to the east in the south. In the centre the sur-
face of the ice is undulating and is frequently covered with
wind-drifted formations of snow called sastrugi. The ice
cap slopes off to the sides, reaching the sea in a 240-mile
front along Melville Bay in the west and along two smaller
stretches in the northeast. Elsewhere huge outlet glaciers
flow down to the sea. All combine to produce the vast
numbers of icebergs that bar the coast of Greenland and

Arctic
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are carried south in the Labrador Current to the Atlantic
shipping lanes. In summer the margins of the inland ice
are covered with soft, sticky, granular snow. Three main
ice-free areas are found in Greenland: in the southwest,
where the inland ice is separated by 100 miles from Davis
Strait; north of Scoresby Sound in the east; and in Peary
Land in the north.

In Arctic Canada the permanent ice is restricted, with few
exceptions, to the northeast, which is a result of the great-
er relief and precipitation around Baffin Bay and Davis
Strait. The most southerly ice is found in the Torngat
Mountains of northern Labrador, where there are small
cirque glaciers. Immediately north of Hudson Strait on
the plateau south of Frobisher Bay, there are two small
ice caps. Larger ice caps and highland ice (through which
mountains project) are present farther north along the
east of Baffin Island and on Bylot Island; only the Barnes
Ice Cap lies west of the coastal group. North of Lancaster
Sound the ice is more extensive and large parts of De-
von, Ellesmere, and Axel Heiberg islands are glacierized.
In many ways these ice caps are small versions of the
Greenland inland ice, with a central dome-shaped section
and outlet glaciers pouring down through the mountains
toward the sea. The ice cap on Meighen Island, the most
westerly of the group, is an exception, as it is circular
in shape and iies on iow ground. Excepi for ihree smai,
unexplored glaciers on Melville Island, there are no gla-
ciers in the Canadian western Arctic. Only a few of the
Canadian glaciers reach the sea and form icebergs. In the
Arctic Ocean off northern Ellesmere Island there is an area
of floating shelf ice that may at one time have been joined
by glaciers, but the glaciers no longer reach the sea. This
shelf ice has been the principal source of the ice islands of
the Arctic Ocean.

Other glaciers are found north and east of the Atlantic
Ocean and its continuation in the Norwegian and Barents
seas. Iceland has five major ice caps, the largest of which,
Vatnajokull, covers more than 3,200 square miles. All
have small outlet glaciers, although none reaches the sea.
The ice caps owe their survival to extremely heavy precip-
itation. The western part of Vatnajokuil buries a voicano,
Grimsvotn, which erupts every six to 10 years; the heat of
the eruption forms a vast subglacial lake which bursts in
great floods over the margins of the glaciers.

North of Iceland, Jan Mayen Island supports a glacier
on the volcano Mt. Beerenberg. The glaciers of Svalbard
cover about 90 percent of the land. On the largest island,
Vestspitsbergen, the plateaus are covered with highland
ice from which outlet glaciers reach the sea; there are also
numerous independent valley and cirque glaciers. North
East Land, the second largest island, supports two ice caps
on its plateaus. On the east side of the Atlantic Ocean pre-
cipitation is heavy over the Scandinavian highlands, but
temperatures are also high, and the total area of ice is only
about 2,000 square miles, a small part of which is in north
Sweden and the remainder in Norway. To the northeast
beyond the Barents Sea, precipitation is far less, but the
summer is shorter and permanent ice is widespread.

Farthest north in this group are the islands of the Franz
Josef Archipelago. Although at no point are they higher
than 2,500 feet, probably more than 90 percent of their
area is covered with ice; some of the smaller islands are
completely buried by glaciers. The southern island of No-
vaya Zemlya supports a few small glaciers; on the north-
ern island they become more numerous and the northern
four-fifths of the island is ice-covered, with large outlet
glaciers reaching the sea.

Weather disturbances penetrate into the Kara Sea beyond
Novaya Zemlya and produce sufficient snow for ice to
form on Severnaya Zemlya (North Land). There are four
major and many minor islands in the group. Although
they are low-lying, consisting primarily of plateaus less
than 2,000 feet high, all the larger islands have ice caps that
cover rather less than half the total area. Outlet glaciers
reach the sea and are an occasional source of icebergs.
Elsewhere the Russian northern areas are remarkably free
of ice. Small cirque glaciers are found in the Ural Moun-
tains and the mountains of northeastern Siberia. Not until
the Pacific is approached do the mountains again have

alpine glaciers, another indication of the importance of
moisture for the development of glaciers.

The glaciers around the North Pacific are concentrated in
Alaska. The glaciers of southern Alaska are alpine rather
than Arctic and include some of the finest mountain gla-
ciers in the world. All types of ice are present, from small
valley glaciers to highland ice almost burying mountain
ranges, with piedmont glaciers spreading out in the low-
lands. The largest ice centres are around the Fairweather
Range, the St. Elias Mountains, and the Chugach Moun-
tains. Glaciers in these areas include the Hubbard, 90
miles long, intermontane glaciers such as the Seward, and
piedmont glaciers such as the Malaspina. Smaller glaciers
also occur inland on the Alaska Range and in the Brooks
Range of northern Alaska; there is more ice farther east
in the Romanzof Mountains, where one glacier, the Okai-
lak, is 10 miles long. There are a few small glaciers in
the Aleutian Range, and ice is found infrequently on the
Aleutian Islands.

The overwhelming majority of Arctic glaciers, except for
the Greenland inland ice, are in retreat, and many areas
are more ice-free than ever before in the historical period.
In Iceland, where glacier movements are well recorded,
the ice appears to have been restricted from the 10th until
about the 14th century. The ice then advanced, reaching a
maximum aboui 1750. A second advance followed a mi-
nor retreat, culminating about 1850, and a major retreat
set in about 1890. The recession was slow at first but by
the 1930s it was generally rapid and has continued since.

Climate. The climates of northern lands are highly var-
ied. It has been customary to divide them into two large
groups corresponding to the climate of ice caps, in which
no mean monthly temperature exceeds 32° F (0° C), and
the tundra climates, with at least one month above 32° F
but no month above 50° F (10° C). A more satisfactory
division is to classify them as polar maritime climates,
located principally around the Atlantic and Pacific oceans,
in which winter temperatures are rarely extremely low and
snowfall is high; and the polar continental climates, as in
north Alaska, Canada, and Siberia, where winters are very
coid and snowiaii is generaiiy iight. inciuded in the poiar
continental climate type are the Arctic Islands (also called
the Canadian Arctic Archipelago), which are influenced
only slightly by the sea in winter because of thick ice. In
addition to these two climates, there are smaller transi-
tional zones, limited areas of “ice” climates and, adjacent
to the Arctic, the subarctic climates.

Although the polar continental climates have low winter
temperatures, they are not as cold as the subarctic. The
lowest temperatures ever recorded in the Northern Hemi-
sphere were measured in the subarctic of northeast Si-
beria, the coldest area being around Oymyakon. In North
America a temperature of —81° F (—63° C) was observed
at Snag, Yukon Territory. Temperatures below —80° F
(—62° C) have been recorded on the Greenland Ice Cap.
Colder temperatures have not been found in the tundra
regions because generally windier conditions prevail.

Winter sets in toward the end of August in the far north
and about a month later near the tree line. The temper-
ature continues to drop rapidly until about December.
January, February, and early March have uniform condi-
tions with mean temperatures about —35° F (—37° C) in
the central Siberian Arctic and —20° to —30° F (—29° to
—34° C) in North America. The lowest extreme temper-
atures in the winter are between —50° and —65° F (—46
and —54° C). A better indication of low temperatures as
they affect man is given by the windchill, a measurement
of the cooling power of the atmosphere on human skin. It
reaches a maximum north of Hudson Bay, where strong
and persistent northwest winds, typical of the Canadian
eastern Arctic, are combined with low air temperatures.
This area is stormy in winter with moderately high snow-
fall (50 to 100 inches [1,300 to 2,500 millimetres]), rapidly
changing temperatures, and even occasional rain. Else-
where the winter continental climate is quiet, with long
periods of clear sky and low snowfall. Visibility may be
poor locally if there are open channels of water in the sea
ice and is universally reduced when the wind blows drift-
ing snow. The lowest snowfall is in the northern Canadian
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islands and in north Greenland, where the total annual
precipitation is frequently less than four inches of water.

Winter in the maritime " Arctic (the Aleutians, coastal
southwest Greenland, Iceland, and the European Arctic)
is a period of storminess, high winds, heavy precipitation
in the form of either snow or rain (the latter at sea level),
and moderate temperatures. The coldest month is rarely
below 20° F (—7° C) and extremely low temperatures
are unknown. :

Summer temperatures are more uniform across the whole
of the Arctic. On the southern margin the monthly mean
temperature reaches 50° F (10° C), and in continental
positions short spells of hot weather with temperatures in
the 80s, continuous sunshine, and calm weather are not
uncommon; such weather often ends with thunderstorms.
In the maritime climates, along the coasts, and on the
northern islands when there is open water in the sea ice,
the summer is relatively cool. In the south the tempera-
tures are about 45° F (7° C), decreasing north to 40° F
(4° C) or less; a maximum of 60° F (16° C) is hardly
ever reached. Fog and low clouds are widespread, and
at this time of the year these areas are the cloudiest in
the world. In areas that experience continental winters,
precipitation is heaviest during the summer months; light
rain and snow showers are frequent, but the average fall is
rarely high. The summer is everywhere a time of sudden
changes. Calm, clear weather with sunshine and temper-
atures of about 50° F will be followed by sudden winds,
often causing a temperature drop of 20° to 30° F and
accompanied by cloud and fog. These changes are often
local, and fine weather may continue in the next valley or
at the head of a fjord.

The frost-free and growing periods are relatively short
throughout the Arctic. For the most part there is no true
frost-free period; frost and some snow have been recorded
in every month of the year. At a few places near the tree
lines, notably in the Canadian western Arctic, the frost-
free period may be the same as the less favourable parts
of the prairies.

The polar basin has a winter similar to that of northern
Alaska and Siberia with long, clear, cold periods and occa-
sional storms, accompanied by a brief rise in temperature.
The summers are cloudy and foggy, winter snow melts off
the pack ice, and the mean temperature rises to about 35°
F (2° C). The climate of Svalbard and Novaya Zemlya is
transitional between maritime and continental conditions
with a cool rather than cold winter (mean temperature 0°
F [—18° C]).

The only extensive ice climate in the Northern Hemi-
sphere is in Greenland. In the south the ice cap has
maritime characteristics with heavy precipitation, mainly
snow from passing cyclone disturbances. In the north con-
ditions are less severe and the snowfall consequently less.
Although the air temperature may sometimes rise to 32°
F, the mean temperature is much lower.

The polar climates have changed noticeably during the
20th century, the climatic amelioration that produced the
retreat of the glaciers having been widely felt. Sea ice
around Iceland, Svalbard, and southwest Greenland has
decreased in extent. The pack ice in the Arctic Ocean
is thinner. Birds, animals, and especially fish have ap-
peared farther north than before; in Greenland this led
to a complete change in the economy, as its traditional
dependence on seals has yielded to dependence on fishing,
particularly cod, which are caught north of the 70th par-
allel. The cod, unlike the seal, does not provide fuel and
clothing in addition to food; consequently the economy,
once extraordinarily self-sufficient, is now based on cash
and international trade. With the warming of the climate,
sheep farming also has been introduced successfully in the
southern part of Greenland.

The main changes in the climate result from increases
in air and sea temperatures. The increases in air tempera-
tures have been greatest during the North Atlantic Ocean
winters around Svalbard but are found at all seasons and
in all areas. The warming began at the beginning of the
20th century, reached a maximum in the 1930s, and de-
clined briefly in many localities in the early 1940s, only
to increase again temporarily. The primary cause is not

known, although it results directly from increased pene-
tration of southerly winds into the polar regions.

Plant life. Two main vegetation zones are found in the
polar lands. In the south is the subarctic, formed by the
northern subzones of the circumpolar boreal forest. To
the north is the Arctic proper, where the vegetation is
generally referred to as tundra, from the Finnish word for
an open rolling plain; in North America the descriptive
term Barren Grounds is frequently applied. The two zones
are separated by the tree line. This is by definition the
absolute northern limit of treelike species, although even
beyond it the same species may be found in low shrubs
and dwarfed forms. The tree line is composed of different
species. In Alaska and northwestern Canada white spruce
is dominant, while in Labrador-Quebec it is black spruce
and occasionally larch. By contrast, in northern Europe
and Siberia the tree line is formed by larch, pine, and fir.
The tree line is related to summer warmth, which may
be correlated closely with tree growth. Alexander Supan
found good coincidence between the tree line and the 50°
F July isotherm, a figure later modified by Otto Norden-
skjold to allow for spring temperatures.

In North America the tree line extends from the shores
of Bering Strait along the Brooks Range of Alaska to the
Mackenzie Delta and then curves southeastward across the
Northwest Territories to Churchill and James Bay. East
of Hudson Bay it crosses northern Quebec to Ungava Bay
and then continues into Labrador. In western Scandina-
via, the tree line is within a few miles of the sea; it curves
east and crosses northern Siberia 50-150 miles south of
the Arctic Ocean.

Arctic plants have to contend with a harsh environment
including low temperatures, continuous daylight in sum-
mer, poor soil and permanently frozen ground, and in
many areas strong, dry winds and blowing snow. The
species that survive are few and are frequently dwarfed.
Many plants grow in compact cushions for maximum pro-
tection from the climate. The growing season is so short
that annuals are rare and perennials reproduce asexually
by shoots or runners. Even so, Arctic plants have a rapid
seasonal life cycle. Spring growth often begins when snow
is on the ground and there are still heavy frosts; the flower
and seed stages follow in a period as short as six weeks.
The sudden blooming of flowers is spectacular, particu-
larly along the southern edges of the tundra, and for a
short time in July the Barren Grounds are covered with
a mass of flowers. The species vary but typical are those
in the western American Arctic, which include the blue-
spiked lupine, wild crocus, mountain avens, arctic poppy,
and saxifrage. By late August the cycle is complete, and
the plants are awaiting winter.

At first sight many parts of the Arctic are rocky wastes
without soil or vegetation. Closer inspection shows that
some plant life is always present, and even on permanent
ice there are often algae. The bare rock surfaces support
thin brown, black, or gray crustaceous lichens that swell
and become soft when wet; some of the larger black li-
chens are edible and are generally known as “rock tripe.”
In the past these lichens have been used for food by starv-
ing explorers. Higher plants grow in rock crevices and
succeed in forming tussocks on patches of soil. Close to

the southern edge of the Arctic, dwarf shrubs are found in

protected sites on these rock deserts.

Tundra areas have a continuous cover of vegetation, and
many different tundra associations (plant communities)
may be recognized. In the drier and better drained parts,
heath tundra, made up of a carpet of lichens and mosses
with isolated flowering plants; is dominant. In some areas,
notably west of Hudson Bay, a similar environment results
in tundra grassland. When there is more moisture, sedges
and grasses become important and form tussock or hillock
tundra; willow and dwarf birch may be found between
the individual mounds. This type of tundra reaches its
greatest development on the north Alaskan coastal plain.

In the warmer parts of the Arctic, woody dwarf shrubs,
willow, birch, juniper, and, locally, alder are profuse. In the
southern Arctic several of these shrubs modify the heath
tundra, and low scrub woods may be quite extensive. On
sheltered, south-facing slopes, tall thickets of willow, birch,
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and alder develop, and under optimum conditions these
bushlike “trees” may be more than 10 feet high. This type
of vegetation is common in all circumpolar lands close
to the tree line and is conspicuous in the inner fjords of
southwest Greenland and in northern Iceland. The bushes
may be used in the western Canadian Arctic for fuel or
for mats, and in former times were used by Eskimos for
arrow shafts. The wood is unsuitable for bows, spears, or
boat building; for these purposes the Eskimos either had
to travel to the tree line or search for driftwood, which
was widely distributed along the Arctic coasts.

The tundra vegetation is the source of food for the north-
ern grazing mammals but contains few foods of direct
value to man. Berries are found throughout the southern
Arctic. Most widely used by the native population has
been the black crowberry (Empetrum nigrum), eaten ei-
ther raw or mixed with animal oil. Europeans have found
the cloudberry (Rubus chamaemorus), bilberry (Vaccin-
ium uliginosum), and mountain cranberry (V. vitisidaea
minus) more palatable. Mushrooms are widely distributed
and can be used for a welcome change of diet.

South of the tree line is the subarctic forest-tundra. Its
bare windswept ridges are covered with tundra associa-
tions, while in the sheltered valleys there are woodlands,
which may become continuous near large rivers and, if the
rivers flow north, may project many miies into the Barren
Grounds. These areas, known as galeria forests, are found
along the Coppermine River of Canada and frequently
along the north Siberian rivers. The woods contain the
same coniferous species as forms the tree line, together
with several broad-leaved species, notably birch.

(J.B.Bd.)

Animal life. Animal life in the Arctic, compared with
that of warmer parts, is poor in species but often rich
in individual numbers. This is generally considered to be
the result of at least two factors—the comparative novelty
of polar glacial climates, allowing only a limited time for
adaptation since their onset; and the much lesser variety
of habitats available for colonization in the north as com-
pared with the lower latitudes.

The fauna considered in this section is from the true
Arctic Zone only. On the land, this is the zone north
of the tree line; in the sea, the area in which the upper
water is of North Polar Sea origin, without admixture of
Atlantic or Pacific water. This excludes most of the west
Greenland waters and the waters of west and southern
Iceland, the Faeroe Islands, and Norway; it also excludes
the Labrador Sea and the waters of the Labrador coast
south of Hudson Strait.

Animals of the land and fresh water. The typical and
best known Arctic land mammals and birds are those
highly successful forms, most of them circumpolar in distri-
bution, that survived the Pleistocene glaciations probably
both south and north of the ice sheets: south along the ice
perimeter and north in ice-free refuges such as northern
Alaska, the Bering Strait (then dry land) and northeast-
ern Siberia, certain of the Arctic Islands, and probably
northernmost Greenland. These include the polar bear (as
much a marine as a terrestrial animal), caribou, Arctic
wolf, Arctic fox, Arctic weasel, Arctic hare, the brown and
collared lemmings, ptarmigan, gyrfalcon, and snowy owl.
This fauna, together with the vegetation that feeds the
lemming, ptarmigan, and caribou, forms a tight ecological
system that-is virtually self-sufficient. During the winter,
and during periods of low lemming population, which
occur every. three to five years, the carnivores make some
use of seashore life and (through the agency of the polar
bear) of seal and fish. In extreme starvation conditions,
there is a tendency for the snowy owls and gyrfalcons
to go south in winter and for the foxes and wolves to
become scavengers.

The caribou is a migrant, but only between the Arctic
tundra and the conifer (subarctic) zone to the south, and
there are far northern groups of caribou whose migrations
are more restricted. The musk-ox is a special case. Now
restricted to the North American Arctic (including north
Greenland), it was formerly more widespread and is prob-
ably a “refugee” species, chased into the far north and on
the defensive in the evolutionary sense.

Hibernation is not a phenomenon of animal behaviour
in the Arctic because frost-free refuges are not available;
all the nonmigrant, warm-blooded animals therefore must
remain active all winter. Any incipient hibernation, shown
for instance by the Arctic ground squirrel, proves abortive,
as the animals will shiver themselves awake -after only a
few days. . :

Most of the birds of the Arctic Zone are migrants, coming
from wintering grounds as far away as the southern United
States, Central America, Brazil, or even the subantarctic
zone. By migration the birds obtain the advantage of the
long northern summer days and of the high productive
capacity of plant foods in the short but intense growing
season. There is increasing evidence that food is not a
limiting factor on summer bird populations in the Arctic,
except in the case of strictly predaceous species during
years of scarcity of prey. Typical land and freshwater birds
of the Arctic Zone are the redpoll, Lapland longspur,
snowbird, wheatear, pipit, certain plovers and sandpipers,
loons, rock ptarmigans, ducks, and geese.

There are no reptiles in the Arctic Zone, owing to the
absence of frost-free winter refuges, but one amphibian,
the wood frog, does penetrate just north of the tree line in
Arctic Canada. It breeds in July and early August in ponds
and small lakes and spends the rest of the year buried in
the mud ai the boiiom. The mud does noi fieeze, and
the frogs are able to breathe through the skin, which the
reptiles cannot do.

Freshwater fishes in the Arctic are represented by a
few species only: whitefish, lake trout and speckled trout,
Arctic grayling, two species of stickleback, the Alaskan
blackfish, and the Arctic char. In some regions the burbot,
northern pike, and Atlantic salmon penetrate north of
the tree line. :

The invertebrate fauna of the Arctic land and fresh water
consists largely of insects, including the chief scourges of
the north, mosquitoes and black flies. Among the most
northern navigators are certain species of spiders that
winter even in northern Ellesmere Island. Crustacea are
represented by the branchiopods, which form an impor-
tant part of Arctic pond iife, and by the copepods. There
is, in addition, a very considerable number of smaller
species belonging to many phyla. (For animals of the sea,
see below The Arctic Ocean. For further details on phys-
ical and human geography, see below The Arctic Islands;
Greenland; Novaya Zemlya; and Svalbard.)

(M.J.Du.)

THE ARCTIC OCEAN

The Arctic Ocean is by far the smallest of the Earth’s
five oceans, having only a little over one-sixth the area of
the next largest, the Indian Ocean. Its area of 4,732,000
square miles (12,257,000 square kilometres), however, is
five times larger than that of the largest sea, the Mediter-
ranean. The deepest sounding obtained in Arctic waters
is 18,050 feet (5,502 metres), but the average depth is
only 3,240 feet.

Distinguished by several unique features, including a
cover of perennial ice and almost complete encirclement
by the landmasses of North America, Eurasia, and Green-
land, the north polar region has been a subject of spec-
ulation since the earliest concepts of a spherical Earth.
From astronomical observations the Greeks theorized that
north of the Arctic Circle there must be a midnight sun
at midsummer and continual darkness at midwinter. The
enlightened view was that both the northern and southern
polar regions were uninhabitable frozen wastes, whereas
the more popular belief was that there was a halcyon
land beyond the north wind where the Sun always shone
and people called Hyperboreans led a peaceful life.: Such
speculations provided incentives for adventurous men to
risk the hazards of severe climate and fear of the un-
known to further geographic knowledge and national and
personal prosperity. ‘

The ocean floor. From the late 19th century, when the
Norwegian explorer Fridtjof Nansen first discovered an
ocean in the central Arctic, until the middle of the 20th
century, it was believed that the Arctic Ocean was a single
large basin.-Explorations after 1950 revealed the true com-
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A U.S. Coast Guard icebreaker and an oceangoing tugboat travelling through the Arctic
Ocean on a mission during the brief Arctic summer.

By courtesy of the U.S. Coast Guard; photograph, Monkmeyer

plex nature of the ocean floor. Rather than being a single
basin, the Arctic Ocean consists of two principal deep ba-
sins that are subdivided into four smaller basins by three
transoceanic submarine ridges. The central of these ridges
extends from the continental shelf off Ellesmere Island to
the New Siberian Islands, a distance of 1,100 miles. This
enormous submarine mountain range was discovered by
Soviet scientists in 1948-49 and reported in 1954. It is
named the Lomonosov Ridge after the scientist, poet, and
grammarian Mikhail Vasilyevich Lomonosov.

The Lomonosov Ridge has an average relief of about
10,000 feet and divides the Arctic Ocean into two physio-
graphically complex basins. These are referred to as the
Eurasia Basin on the European side of the ridge and the
Amerasia Basin on the American side. The Lomonosov
Ridge varies in width from 40 to 120 miles, and its crest
ranges in depth below sea level between 3,100 and 5,400
feet.

The Eurasia Basin is divided into two smaller basins by
a trans-Arctic Ocean extension of the Mid-Atlantic Ridge.
This Arctic segment of the global ridge system is called the
Nansen Cordillera. Although it is a locus of active ocean
floor spreading, its topography is less well developed than
other oceanic ridges. The Fram Basin lies between the
Nansen Cordillera and the Lomonosov Ridge at a depth
of 14,070 feet. The geographic north pole is located over
the floor of the Fram Basin near its juncture with the
Lomonosov Ridge.

The smallest of the Arctic Ocean sub-basins, called the
Nansen Basin, lies between the Nansen Cordillera and
the Eurasian continental margin, and has a floor depth of
13,800 feet.

The Amerasia Basin is divided into two unequal ba-
sins by the Alpha Cordillera, a broad rugged submarine
mountain chain that extends to within 4,600 feet of the
ocean surface. The cordillera is believed to be a no longer
tectonically active segment of the global rift system. The
Makarov Basin lies between the Alpha Cordillera and the
Lomonosov Ridge, and its floor is at a depth of 13,200
feet. The largest sub-basin of the Arctic Ocean is the
Canada Basin, which extends approximately 700 miles
from the Beaufort Sea Shelf to the Alpha Cordillera. The
smooth basin floor slopes gently from east to west where it
is interrupted by regions of sea knolls. The average depth
of the Canada Basin is 12,500 feet.

The Arctic Ocean is unique in that nearly one-third

of its total area is underlain by continental shelf, which
is asymmetrically distributed around its circumference.
North of Alaska and Greenland the shelf is 60 to 120 miles
wide, which is the normal width of continental shelves.
In contrast, the Siberian and Chukchi shelves off Eurasia
range from 300 to 1,100 miles in width. The edge of the
continental margin is dissected by numerous submarine
valleys. The largest of these, the St. Anna Trough, is 110
miles wide and 300 miles long.

Oceanography. As an approximation, the Arctic Ocean
may be regarded as an estuary of the Atlantic Ocean.
The major circulation into and from the Arctic Basin is
through its single, deep channel connection to the World
Ocean: the passage that lies between the islands of Spitsber-
gen and Greenland. The connection of the Arctic Ocean
with the Pacific Ocean is of minor importance. There
are, however, factors in the Arctic Ocean that make its
processes significantly different from those of the Atlantic.
Most notable is the covering ice pack, which reduces the
exchange of energy between ocean and atmosphere by
about 100 times. In addition, sea ice greatly reduces the
penetration of sunlight needed for the photosynthetic pro-
cesses of marine life and impedes the mixing effect of the
winds. A further significant distinguishing feature is the
high ratio of freely connected shallow seas to deep basins.
Whereas the continental shelf on the North American side
of the Arctic Ocean is of a normal width (approximately
40 miles), the Eurasian sector is hundreds of kilometres
broad, with peninsulas and islands dividing it into five
main marginal seas: the Chukchi, East Siberian, Laptev,
Kara, and Barents. These marginal seas occupy 36 per-
cent of the area of the Arctic Ocean, yet they contain
but 2 percent of its water volume. With the exception of
the Mackenzie River of Canada and the Colville River
of Alaska, all major rivers discharge into these marginal
shallow seas. The combination of large marginal seas, with
a high ratio of exposed surface to total volume, plus large
summer inputs of fresh water, greatly influences surface-
water conditions in the Arctic Ocean.

The balance of the Arctic Ocean’s water budget (input
and output) is still very poorly known. Although the larg-
est volume of water transport is between Greenland and
Spitsbergen, this mechanism is the least understood of
all. The inflow of dense bottom water from the Atlantic
occurs mainly on the eastern side of the passage and is
estimated to be 78 percent of the total volume brought
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into the Arctic Ocean. This is balanced by the surface
outflow of colder but less saline waters-in the form of the
East Greenland Current. Very few data are available on
the transport volume of this current, but, from indirect
evidence, it is estimated to account for 83 percent of the
total -discharge from the Arctic Basin. Of this figure, 2
percent is in the form of icebergs. Although the volume of
water transported as ice is a small fraction of the total, it
is of considerable importance to oceanic heat balance and
poses a major problem to North Atlantic shipping.

The flow of water out of the Arctic Ocean through
the Canadian Arctic Archipelago is about 17 percent of
the total discharge, and, compared to loss through the
Greenland Sea, the transport of ice is negligible. There is
essentially no northward flow of water through the shallow
channels separating the islands of the Archipelago.

The volume of water entering the Arctic Ocean through
the Bering Strait is better known than that from the At-
lantic and is approximately 20 percent of the total. The
amount of fresh water entering the Arctic Ocean is about
2 percent of the total input. Precipitation is believed to be
about 10 times greater than loss by evaporation, although
both figures can be only roughly estimated.

Through all of these various routes and mechanisms,
the exchange rate of the Arctic Ocean is estimated to
be approximately 210,000,000 cubic feet (5,900,000 cubic
metres) per second.

All waters of the Arctic Ocean are cold. Variations in
density are thus mainly determined by changes in salinity.
On the basis of density, Arctic waters have a two-layer
system: a thin and less dense surface layer is separated
by a strong density gradient, referred to as a pycnocline,
from the main body of water, which is of quite. uniform
density. This pycnocline restricts convective motion and
the vertical transfer of heat and salt, and hence the sur-
face layer acts as a cap over the larger masses of warmer
water below.

Despite this overall similarity in gross oceanographic
structure, the waters of the Arctic Ocean can be classified
into three major masses and one lesser mass.

(1) The water extending from the surface to a depth of
about 650 feet is the most variable and heterogeneous of
all that in the Arctic. This is because of the latent heat of
freezing and thawing; salt-brine addition from the process
of ice freezing; freshwater addition by rivers, ice melting,
and precipitation; and great variations in insolation (rate
of delivery of solar energy) and energy flux as a result of

sea ice cover. Water temperature may vary over a range

of 7° F (4° C) and salinity from 28 to 34 grams of salt
per kilogram of seawater (28 to 34%o0).

(2) Warmer Atlantic water everywhere underlies Arctic
surface water from a depth of about 650 to 3,000 feet. As
it cools it becomes so dense that it slips below the surface
layer on entering the Arctic Basin. The temperature of this
water is about 34° to 37° F (1° to 3° C) as it enters the
basin but is gradually cooled so that by the time it spreads
to the Beaufort Sea, it has a maximum temperature of
32.9° to 33.1° F (0.5° to 0.6° C). The salinity of the
Atlantic layer varies between 34.5 and 35%0.

(3) Bottom water extends beneath the Atlantic  layer to
the ocean floor. This is colder than the Atlantic water
(below 32° F or 0° C) but has the same salinity.

(4) An inflow of Pacific water can be observed in the
Amerasia Basin but not in the Eurasia Basin. This warmer
and fresher water mixes with colder and more saline water
in the Chukchi Sea, where its density enables it to flow
as a wedge between the Arctic and Atlantic waters. The
Pacific water, by the time it reaches the Canada Basin, has
a temperature range of 31.1° to 30.8° F (—0.5° to —0.7°
C) and salinities between 31.5 and 33%o0.

Arctic waters are driven by the wind and by density dif-
ferences. The net effect of tides is unknown but could have
some modifying effect on gross circulation. The motion
of surface waters is best known from observations of ice
drift. The most striking feature of the surface circulation
pattern is the large clockwise gyre (circular motion) that
covers almost the entire Amerasia Basin. Fletcher’s Ice
Island (T-3) made two orbits in this gyre over a 20-year
period, which is some indication of the current speed. The

northern extremity of the gyre bifurcates and jets out of
the Greenland-Spitsbergen passage as the East Greenland
Current, attaining speeds of six to. 16. inches per second.

Circulation of the shallow Eurasian Shelf seas seems to be -

a complex series of anticlockwise gyres, complicated by
islands and other topographic relief.

Circulation of the deeper Atlantic water is less well
known. On entering the Eurasia Basin, the plunging
Greenland Sea water appears to flow eastward along the
edge of the continental margin until it fans out and enters
the Amerasia Basin along a broad front over the crest of
the Lomonosov Ridge. There seems to be a general anti-
clockwise circulation in the. Eurasia Basin and a smaller
clockwise gyre in the Beaufort Sea. Speeds: are slow—
probably less than two inches per second.

The circulation of the bottom water is unknown but can
be inferred to be similar to the Atlantic layer. Measured
values of dissolved oxygen show that the bottom water is
well ventilated, dissolved oxygen- everywhere exceedlng 70
percent of saturation.

Sea ice.  The Arctic Ocean’s cover of sea ice suppresses
wind stress and wind mixing, reflects a large proportion of
incoming solar radiation, imposés an upper limit on the
surface temperature, and impedes evaporation. Wind and
water stresses keep the ice pack in almost continuous mo-
tion, causing the formation of cracks (leads), open ponds
(polynya), and pressure ridges. Along pressure ridges the
pack ice may be locally stacked high and project: down-
ward into the ocean several tens of metres.

Besides its deterrence to the exchange of energy between
the ocean and the atmosphere, the formation of sea ice
generates vast quantities of cold waters that help drive the
circulation of the world ocean system.

Sea ice rarely forms in the open ocean below a latitude
of 60° N but does occur in more southerly enclosed bays,
rivers, and seas. Between about 60° N and 75° N the
occurrence of sea ice is seasonal, and there is usually a
period of the year when the water is ice-free. Above.a
latitude of 75° N there is a more or less permanent ice
cover. Even there, however, as much as 10 percent of the
area consists of open water due to the continual opening
of leads and polynyas.

In the process of freezing, the salt in seawater is ex-
pelled as brine. The degree to which this rejection takes
place increases as the rate of freezing decreases. Typically,
newly formed sea ice has a salinity of 4 to 6%o. Even
after freezing the process of purification continues but at
a much slower rate. By the time ice is one year old it is
sufficiently salt-free to be melted for drinking. This year-
old, or older, salt-free sea ice is referred to as polar pack.
It can be distinguished by its smoother, rounded surface
and pale ‘blue colour. Younger ice is more jagged -and
grayer in colour. Because the hardness and strength of ice
increases as the salts are expelled, polar pack is a special
threat to shipping.

Important evidence concerning the long-term stab111ty
of the Arctic ice pack has been found by studying the
sedimentary record of the ocean floor. This research has
recently shown that there is strong evidence of an unin-
terrupted existence of sea ice on the Arctic Ocean during
at least the past 3,000,000 years. Such evidence strongly
refutes those theories of the cause of ice ages that postulate
rapid variability of the Arctic ice cover.

Plant and animal life. Plankton. The chain of marine
food supply is founded on floating microscopic plants, the
phytoplankton. The annual productivity of these plants in

the Arctic Basin is less than 10 percent of that of other"

ocean areas. The factor limiting this primary production
is the ice pack itself, which reduces the penetration of so-
lar energy needed for photosynthesis. Recent studies have
shown, however, that Pacific water entering the Amerasia
Basin is rich in detritus and nutrients. This is presumably
true of Atlantic water coming through the Greenland Sea.

The next link in the food chain are zooplankton, small
animals that feed on phytoplankton. Available informa-
tion on the zooplankton under the permanent ice pack
is even more fragmentary than for phytoplankton. But
many of the Arctic zooplankton (and fishes) grow larger
than their near relatives in warmer seas. This is believed
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to be due to their delayed sexual maturity in cold water
rather than to their speed of growth.

Fish. Free swimmers, or nekton, depend upon zoo-
plankton as their food base. In truly Arctic waters fish
play a minor role in human economy compared to marine
mammals. The reverse is true in the bordering seas, in
which there is an admixture of warmer Atlantic or Pacific
waters and in which fisheries abound. The most important
fish is the Arctic char (Salvelinus alpinus), a member of
the salmon family. It spends most of its life in fresh water
and comes into the sea for a few weeks in the summer.
Only the polar cod (Boreogadus) has been taken from the
central Arctic Basin, although bottom photographs have
shown at least one other species of fish and shallow sonic
scattering, apparently from fish schools, has been noted
during summer months.

Mammals. The large sea mammals are the most con-
spicuous polar wild life. All are important to the hunting
natives, and some of them are of commercial interest.
These include the suborder Pinnipedia, including the eared
or fur seals, the hair seals, and the walrus. Fur seals do
not occur as close to the pole as the other groups, reaching
only the southern edge of the Arctic. The Pribilof Islands
in the Bering Sea are one of the main breeding areas.
Hair seals include the harbour seal, the jar or ring seal,
the bearded seal, the harp seal, and the hooded seal. The
first three of these are widely distributed in the Arctic
throughout the year and are of importance to the Eskimo.
The latter two are migratory, and have been exploited
commercially. The walrus is divided into two species, At-
lantic and Pacific, and inhabits shallow waters, feeding on
clams and other bottom fauna, which it can root up with
its ivory tusks.

A wide variety of whales frequents Arctic waters, either
for the entire year or during the summer months. They in-
clude sperm, killer, white, bottlenose, finback, humpback,
blue, and narwhals.

Polar bears range throughout the Arctic, including the
central ocean basin, throughout the year. They are fre-
quently followed by the scavenging Arctic fox.

(N.A.O.)

The seabirds in the true Arctic Zone are represented by
the auk family (murres, guillemots, auklets, and little auk),
the sea duck (eider, scoter, old squaw), the gulls and terns
(especially the glaucous and glaucous-winged gulls, many
of the herring gull group of species, Sabine’s gull, and the
common and Arctic terns), the jaegers (parasitic, poma-
rine, and long-tailed), and the waders (sandpipers, etc.).
One of the petrel group, the fulmar, breeds on certain
Arctic cliffs. These are all migrant species that fly south in
the fall. The Arctic tern makes a remarkable migration to
subantarctic waters. (M.J.Du.)

THE PEOPLE

Ethnic groups. Western Arctic. There are no tribes of
Eskimos, the word tribe being used in the sense of social
groupings with internal political organization; nor may the
term be used in the sense of populations conscious of their
own tribal identities as opposed to other tribal groups. The
Eskimos call themselves Inuit or Innuit (“the people”) and
are careful to distinguish themselves from non-Eskimos,
and particularly from American Indians, who are their
nearest neighbours; ‘but this is a general identification
and involves no elements of social structure or organi-
zation. The only Eskimo social units with validity from
the Eskimo point of view are the immediate family, the
household (often made up of two families), and the local
residence group, which is identified only by a designation
for the location, or place, with the suffix “miut,” meaning
the people of that place. Thus, the Birnirkmiut are those
people who dwell at Birnirk (a location in the bend of
a lagoon). The designators for larger groupings that have
become standard in Eskimo studies are conventions in-
troduced by fieid workers and schoiars (see: Figure 2 for
the location of these conventionally named groups). Some
names, such as Iglulik, Netsilingmiut, and Caribou Eski-
mos, refer to a particular subsistence characteristic (igly,
or “igloo”; net, or “seal”; caribou). Others have territorial
referents, such as the North Alaskan Eskimo, Bering Strait

Eskimo, and South Alaskan Eskimo. Whether in the first
or the second category these conventionalized groupings
have become established because they reflect various eco-
logical adaptations within the general Eskimo way of life.
The major groupings are as follows:

Siberian Eskimo (Yuit), including St. Lawrence Island
Eskimo, hunters of walrus, whales, and seals, using the
whaleboat (umiak) for whaling and voyages.

Aleut, fishers and hunters of seals, sea otters (for furs),
and other sea mammals, using kayaks with two cockpits.

South Alaskan Eskimo, fishers (chiefly of salmon) and
coastal dwellers in a forested area, using kayaks.

West Alaskan Eskimo (Nunivak Island and adjacent
coast, Norton Sound), hunters of seals, walrus, and seabirds
and fishers of salmon and other fish.

Bering Strait Eskimo (including Diomede Island and
Cape Prince of Wales), hunters of walrus, whales, and
seals, using whaleboats (umiak).

North Alaskan Eskimo (Point Hope, Point Barrow, and
the North Alaskan Interior Eskimo), primarily whalers but
also hunters of walrus, seals, waterfowl, and caribou.

Mackenzie Eskimo, hunters of whales and seals and fish-
ers of salmon.

Copper Eskimo (including Victoria Island) and Netsil-
ingmiut Eskimo (including Boothia Peninsula), hunters of
seals (in winter, at breathing holes, and, in summer, from
kayaks in open water) and of caribou.

Iglulik Eskimo, hunters of seals, walrus, and caribou.

Baffin Land Eskimo, hunters of seals and sea fowl.

Caribou Eskimo (Barren Grounds, Chesterfield Inlet,
Back River), primarily hunters of caribou, but also of
musk ox and, rarely, sea mammals, using no boats.

Southhampton Island Eskimo (extinct since
hunters of caribou and seals, using no boats.

Labrador Eskimo, hunters of seals (from the ice edge
and in open water from the kayak) and of caribou, and
dwellers in or near subarctic forests.

West Greenland Eskimo, hunters of seals, using kayaks.

East Greenland Eskimo (Angmagsalingmiut), hunters of
seals, using kayaks.

Polar Eskimo (northwest Greenland), hunters of seals,
walrus, and seabirds, using no boats.

There is general agreement among specialists in studies
of the indigenous peoples of North America that all of
the Eskimo area, including the Aleutians, makes up one
culture area in contrast to the various American Indian
culture areas south of the Arctic. There also is consid-
erable agreement among specialists that the Eskimo, or
Western Arctic, culture area is divided into two ma-
jor subcategories: a central and eastern subculture area,
which extends across the northern Canadian archipelago
and includes Greenland and the coast of Labrador, and
a western subculture area, which coincides closely with
the Alaskan regions, including the Aleuts and also the
Siberian Eskimo (Yuit) on the northeast tip of Siberia.
Various traits have different forms in the two subregions.
Dog teams, for instance, are hitched differently. In the
western subregion the dogs are attached in tandem along a
central trace (a mode of hitching also used in the Eurasian
Arctic). In the central and eastern subregion, dogs in a
team are attached to separate traces of varying lengths and
run in a fan formation. Kayaks, harpoon heads, house
design, and other things show similar contrasts. There
are a series of traits, not geared to mere survival but to
more sophisticated living, that are found in the western
area but not in the central and eastern region. Among
these are labrets (ornaments worn in the perforated lip),
dance masks, coiled basketry, pottery, grave monuments,
mourning feasts, property distributions, war parties, and
kin groups larger than the family. Collectively, these make
the western cultures more elaborate or complex than
those of the central and eastern region. One interpretation
is that the western elaboration represents traits inherited
from ancesiral Asian culiures and that many such traits
were sloughed off as the Eskimos migrated eastward and
had to. cope with a harsher environment that left them
little opportunity for traits and practices that could have
been considered superfluous.

Some studies further divide the central and eastern areas
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Figure 2: Distribution of Arctic peoples.

into separate categories. The people in the central area
are largely nomads who dwell in snowhouses; the people
in the east, particularly in Greenland, live in semisubter-
ranean houses in fixed villages of considerable size. It is
the nomad of the central groups (especially Iglulik, Netsil-
ingmiut, Copper, and Caribou Eskimo) who provides the
popular stereotype of Eskimo life; but actually most Eski-
mos, in both the east and west, are not nomads living in
snow winter houses, but instead they are sedentary village
dwellers living in subterranean sod-walled houses. Village
living is made possible for the Eskimos by their efficient
modes of transportation—dog teams in winter and boats
made of skin (kayak and umiak) in summer. Only hunters
with good transportation can range far enough to gain
sufficient food for sedentary village living. (W.K.C)

Eastern, or Eurasian, Arctic. Although many hunters
and fishers are found in Arctic Eurasia, it is the keeping of
domestic reindeer that defines the culture area and gives it
unity. The herds and correlated traits, in harmony with the
required mobility, set the Eurasian Arctic apart from the
Western Arctic, despite many common circumpolar traits.
The reindeer complex also differentiates Arctic from non-
Arctic cultures in Asia; but some boundaries are blurred,
particularly in southern Siberia, by transitions between
the herding of reindeer and the herding of other domestic
animals, such as cattle, or by transitions to agriculture
within single ethnic groups.

The peoples of the Eurasian Arctic more genuinely di-
vide into different ethnic groups (in contrast to the Es-
kimo groupings); each group has its own language (though
many are linguistically related), and each considers itself
as having its own name and tradition. The major Eurasian
Arctic groups number 19 and go by various names (the
alternative names appear below in parentheses):

Lapp (Saamian, Lopari), reindeer herders and fishers,
speaking a West Finnic language (of the Finno-Ugric fam-
ily, a subdivision of Ural-Altaic).

Komi (Zyryan), various groups of reindeer herders, cattle
herders, hunters, and agriculturalists, speaking a Permian

language (of the Finno-Ugric family).

Mansi (Vogul), reindeer herders, hunters, and fishers,
speaking.an Ugrian language (of the Finno-Ugric family).

Khant (Ostyak), reindeer herders, hunters, and fishers,
speaking an Ugrian language (of the Finno-Ugric family).

Selkup (Ostyak-Samoyed), reindeer herders, hunters, and
fishers, speaking Selkup (of the Samoyed family, a subdi-
vision of Ural-Altaic). .

Enets (Yenisey-Samoyed), reindeer herders, hunters, and
fishers, speaking Entsy (of the Samoyed family).

Nganasan (Tavgi Samoyed), reindeer herders, hunters,
and fishers, speaking Nganasan (of the Samoyed family).

Nenets (Samoyed, Yurak), reindeer herders, hunters, and
fishers, speaking Nentsy (of the Samoyed family).

Yakut (northern Yakut: Sakha, Jeko), chiefly cattle and
horse herders but also some reindeer herders, hunters,
and agriculturalists, all speaking a Turkic language (of the
Altaic family, a subdivision of Ural-Altaic).

Dolgan, reindeer herders, hunters, and fishers, ethnically
a Tungus group but speaking the language of the Yakut.

Lamut (Even, Oven), reindeer herders, hunters, and fish-
ers, speaking a Manchu-Tungus language (a subdivision of
Ural-Altaic).

- Tungus (Evenk), reindeer herders, hunters, and fishers,

speaking a Manchu-Tungus language (a subdivision of
Ural-Altaic).

Yukaghir (Odul), a Paleo-siberian group, formerly prim-
itive hunters but now largely reindeer herders, speaking
Yukaghir (an unaffiliated language).
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Koryak (Nymylan), a Paleo-siberian group of reindeer
herders and hunters and of sea hunters and fishers, speak-
ing Koryak (of the Chukchi-Koryak-Kamchadal family).

Chukchi (Chukchee, Luorawetlan), a Paleo-siberian group
of reindeer herders and hunters and of sea hunters
and fishers, speaking Chukchi (of the Chukchi-Koryak-
Kamchadal family).

Kamchadal (Itelmen), a Paleo-siberian group of sea hunt-
ers and fishers, speaking Kamchadal (of the Chukchi-
Koryak-Kamchadal family).

Eskimo (Yuit), Asiatic Eskimo sea hunters and fishers,
speaking Eskimoan.

Aleut (Unangan), Asiatic Aleut sea hunters and fishers,
speaking Aleut.

Ket (Yeniseian, Yenisey-Ostyak), western Paleo-siberian
hunters, speaking Ket (an unaffiliated language).

Of northern Finno-Ugrian-speaking peoples west of the
Urals, the Lapp and the Komi are the only recognizable
entities remaining in the late 20th century. The Lapp com-
prise small minorities in northern Norway, Sweden, Fin-
land, and on the Kola Peninsula in the Soviet Union; their
principal livelihoods are fishing and reindeer breeding.
The Komi, by contrast, are concentrated in the northern
Soviet Union between the Pechora and Vychegda rivers
(southeast of the White Sea); most are agriculturalists, but
in the northern part of their area, some are hunters and
reindeer breeders. The Komi Autonomous Soviet Socialist
Republic has been in existence since 1936.

East of the Komi and on both sides of the Urals lies
the traditional area of the Samoyed peoples. Their lan-
guages and the languages of the Finno-Ugrians make up
the Uralian language stock. The majority of the Samoyed
are located along the coast and lower reaches of rivers
between the White Sea and the Taymyr peninsula, where
they have adapted to a tundra ecology based principally
on reindeer breeding, hunting, and fishing. These groups
are now known in the Soviet Union as the Nenets, Ngan-
asan, and Enets. A fourth group of Samoyed, the Selkup,
is settled well to the south of the others and along the
upper reaches of the Ob River. Their nearest non-Russian
neighbours are two Finno-Ugrian-speaking peoples who
moved to the east of the Urals: the Ostyak, now called
the Khant, and the Vogul, now called the Mansi. Earlier,
the Selkup, Khant, and Mansi were hunters and fishers
only; later, they adopted reindeer breeding (Nenets in-
fluence), fur trapping (tsarist influence), and fur farming
(Soviet influence). ’

The Siberian home of most of the Tungus people, who
speak what is called a Manchu-Tungus language, is in the
vast area between the Yenisey River and Lena River, to
the east and south of the Samoyed peoples. These Tungus
are now known in the Soviet Union as Evenk. Like the
Nenets, they are traditionally reindeer breeders, hunters,
and fishers principally; the culture of the Evenk, however,
is adapted to the taiga and not to the tundra. There are
also the Dolgan, a small Tungus group of 5,100 persons,
living north of the Evenk and in the southern part of
Taymyr in ecologic conditions approaching those of the
Samoyed groups. The Dolgan are now Yakut-speakers.
One group of Siberian Tungus lives well to the east of
the Yenisey-Lena area; they are the Lamut, now called
Even, whose culture and language are held to be closely
similar to the Evenk. The dispersed Tungus, or Evenk,
population continues to the east and south beyond the
Lena River to the Sea of Okhotsk and the Amur River; it
is particularly in these areas that Evenk culture becomes
blended with Yakut.

The Yakut are distributed on both sides of the middle
basin of the Lena and on to the Kolyma River in North-
eastern Siberia. The Yakut speak a Turkic language that
combines with the Manchu-Tungus language of the Tun-
gus to form the so-called Altaic linguistic family. Only a
minority of the Yakut are reindeer breeders, most of them
having kept cattie and horses; agricuiture and huniing
also are traditional practices. The Yakut may have moved
northward into their present locations not long before the
Russians arrived in that part of Siberia in the 17th century;
local groups of other ethnic populations (besides Dolgan
and Evenk, also Yukaghir and even Russian settlers) were

assimilated by the Yakut, who have always had an impor-
tant role as traders. Since 1922 there has been a Yakut
Autonomous Soviet Socialist Republic.

Far Eastern Siberia is the ancestral home of some of
the different peoples known collectively as Paleo-siberians.
They do not form a linguistic group of their own, and,
unlike all other Arctic peoples of the Eastern Hemisphere,
they do not have linguistic affinities with peoples to the
south. They appear to have been in Siberia much longer
than the other peoples, who are sometimes therefore des-
ignated collectively as Neosiberians.. The Yukaghir, who
inhabit the area immediately to the northeast of the Yak-
ut, are Paleo-siberians who used to practice a primitive
hunting economy over wide areas of tundra. Privation,
disease, and assimilation (particularly to the Even, Yakut,
and Russians) have taken a severe toll on their popu-
lations, however, and there are only about 800 persons
who call themselves Yukaghir. Many of them are reindeer
breeders, and about a third of them regard Russian as
their native tongue. East of the Yukaghir are the Koryak
and the Chukchi, both of whom are traditionally adapted
to the tundra (reindeer breeding and hunting) as well as to
the sea (hunting and fishing). Both offered relatively severe
opposition to the Russians, the Chukchi not becoming
Russian subjects until as late as 1789. Only the Chukchi
expanded their territory and numbers in historicai times,
however, and this was at the expense of the Koryak as
well as of the Yukaghir,

Along the Bering Sea are Asiatic Eskimo interspersed
with Chukchi settlements. There are also Kamchadal, now
called Itelmen, who live along the western coast of the
Kamchatka Peninsula; the economies of both these peo-
ples are marine. The languages of the Koryak, Chukchi,
and Itelmen are related. Finally, there are Aleut on Com-
mander Island off the Kamchatka coast, and far to the
west there are the Ket, who are hunters, trappers, and
fur farmers living along the middle reaches of the Yeni-
sey. Both of these peoples are included among the Paleo-
siberians; the language of the Ket is the sole survivor of a
linguistic group earlier present in the area.

(W.K.C./R.P.B.P.)

Physical types. Two of the major varieties of mankind
are represented among the Arctic peoples—Mongoloid
(Asian) and Caucasoid (European). The idea that man-
kind varies in continuous distributions of physical char-
acteristics, which should be plotted in terms of frequency
occurrences (clines) of these traits rather than broken into
discrete categories (races and subraces), is demonstrated
in a general way among the Arctic populations. There is
more or less a cline from Mongoloid to Caucasoid ex-
tending from Arctic America and eastern Siberia across
northern Asia and into northern Europe, with the more
generally Mongoloid nearer to the American and Siberian
end and the more generally Caucasoid nearer to the Euro-
pean end. Comparative studies of the ethnic populations
reveal, however, that the distribution of traits is not strict-
ly continuous; some groups not fitting the pattern intrude
here and there, and the cline extremes are not truly at the
geographical ends of the distribution.

Biology of major groups. In regard to physical type, the
Eskimos are much more closely related to northern Asians
than they are to American Indians, as shown by blood
types as well as by morphological features (principally fa-
cial features and body proportions). Sources variously refer
to an “Eskimo” subrace of Mongoloids or to an “Arctic”
subrace. When “Arctic Mongoloid” is used as a catego-
ry, the Chukchi and some other groups of northeastern
Siberia are included; however, field workers report that
the Chukchi and their neighbours, the Siberian Eskimos,
differ enough so that most individuals can be identified
without reference to language or other cultural traits; and
early sources reported that skulls unearthed from ancient
tundra burials showed considerable differences, with Eski-
mo crania being higher and Eskimo facial breadths greater
than those for the Chukchi.

West of the Arctic Mongoloids, the Tungus and Yakuts
show some of the highest frequencies of extreme Mon-
goloid traits found anywhere. They are among the most
Mongoloid of all peoples, with low-bridged noses and
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forward-projecting cheekbones (malars) that are covered
with pads of fatty tissue, resulting in extreme facial flat-
tening. Eye forms show a high frequency of epicanthic
(or “Mongoloid”) eye folds. Hair is straight, black, and
large in cross section; it is abundant and long on the head
but sparse in beards and body hair. Skin colour is yellow
or yellow brown, and eye colour is consistently brown.
In stature the Tungus and Yakuts are short, with the
shortness accentuated in lower limbs. Legs below the knee
(tibia and fibula) are short relative to the legs above the
knee (femur); and elbow to hand lengths (radius and ulna)
are short relative to upper arms (humerus). Resulting total
limb lengths are short relative to trunk lengths. The type is
labelled “classic” Mongoloid or the “extreme” Mongoloid.
Broad heads, relative to head lengths (brachycephalic), are
also stated to be characteristic of extreme Mongoloids in
most discussions of racial types; but this ratio depends on
a combination of factors, and changes through time occur
within ethnic populations. Many Tungus are longheaded
(dolichocephalic), and in recent times there has been a
trend in all northeastern Asian Mongoloids toward an
intermediate head form (mesocephalic).

The Tungus and Yakuts have been frequently cited as
extreme -Mongoloids who are placed geographically be-
tween the Caucasoids of the Urals and the Caucasoid-
like Ainu of the northern Japanese islands; moreover,
the Tungus and Yakuts are equally intrusive between the
less Mongoloid Arctic peoples who are their immediate
neighbours, particularly the Yukaghirs and the Kets. The
physical characteristics of these various groups and their
distributions are consistent with the hypothesis that the
extreme Mongoloids derived from a people who originally
had more generalized Mongoloid characteristics (and were
more like Caucasoids) and who, isolated in Siberia during
a period of extreme cold in the Ice Age, developed the
distinctive facial and body characteristics of the extreme
Mongoloid as adaptations to the glacial environment.
Prior to the development of the extreme Mongoloid, some
people of the generalized Mongoloid type had migrated
across the Bering Strait area to become ancestors of the
American Indians, while other generalized Mongoloids re-
mained in scattered populations elsewhere in Asia. After
the ice receded, the physical characteristics of the extreme
Mongoloids, though adaptive to very cold conditions, were
no handicap in warmer environments and were continued
and spread by migrations; but the centre of highest fre-
quency for extreme Mongoloid traits remained near the
point of origin. Seen relative to this hypothesis, the Tungus
and Yakuts are representative of the extreme Mongoloid
type, and the Yukaghirs and Kets are near the generalized
Mongoloid in physical type. In appearance the Kets are
suggestive of some American Indians. Old photographs of
the Yukaghirs show Caucasoid-like facial features, but this
is not inconsistent with the idea of a generalized Mon-
goloid type.

West of the Yenisey River, the Khants and Mansi (Vo-
guls) are basically Caucasoids (as are the Komi and Lapps
farther to the west), although the frequency of blood type
B is somewhat higher (a Mongoloid trait), and individuals
with epicanthic eye folds are more common than in Eu-
ropean populations. The Khants, Mansi, and Komi are
usually classified as belonging to a “Ural” subrace of Cau-
casoids. (Soviet sources refer to a “Europoid” type.) The
Ural type is characterized by straight, brown or light-brown
hair, fine in cross section; light skin colour; mostly light or
mixed eyes; moderately thick beards; comparatively short
and moderately wide faces; concave or upturned noses;
thin lips; medium ratio of head breadth to head length
(mesocephaly); and short stature (with a mean of about
five feet, three inches [160 centimetres] for adult males).

Compared to their neighbours, the Khants and Mansi,
the Samoyedic speakers—Nenets, Nganasans, Enets, and
Selkups—have a higher frequency of Mongoloid features,
including particularly the epicanthic eye fold, and they
are often identified as Mongoloid outliers in Europe and
western Siberia. Compared with the extreme Mongoloids,
however, they are clearly closer to Caucasoids in many fea-
tures. They lack pronounced malars and have higher nasal
profiles, and their facial proportions are more comparable

to Europeans than to Asian types. Clearly, they are inter-
mediate in the continuum found among Arctic peoples.

The Lapps of the Scandinavian countries and northwest-
ern Russia are now recognized as Caucasoids. Formerly,
they were not always so classified, probably mainly due
to the marked contrast with their Indo-European-speaking
Scandinavian neighbours, who show a high proportion of
tall Nordic types. Whereas the Scandinavians, particular-
ly the people of Sweden, are the tallest of Caucasoids
and among the tallest groups of mankind, the Lapps are
among the shortest, with a mean stature of only five
feet, three inches for males and four feet, 10 inches for
adult females. Some sources formerly classified the Lapps
as Mongoloids, but they lack most sorting criteria for
Mongoloids, having only a moderate incidence of B-type
blood (an Asian trait), shovel-shaped incisors (also Asian),
and other dental characteristics to suggest this affiliation.
Some authorities have even assigned the Lapps to their
own individual major racial category, thinking of them
as a remnant of some archaic Caucasoid-like people. In
most traits, however, they are close to the Ural type, and
systematic assessment places them among the Caucasoids.
Their Mongoloid traits are terminal effects of the Arctic
Mongoloid-Caucasoid cline.

In most physical characteristics, the Eskimos are close to
the extreme Mongoloid type. They also share the gener-
al characteristics of short stature, thick torso, and small
extremities found among all the Arctic peoples. Uniquely
Eskimoid features include very broad faces, thin noses, and
high cranial vaults with sloping sides (“gabled” parietals).
Eastern Eskimos and the crania from old Eskimo archaeo-
logical sites are longheaded (dolichocephalic), and for this
reason many summaries characterize the Eskimos as the
longheaded subtype among Mongoloids. Not all Eskimos,
however, are dolichocephalic. Group means vary from
dolichocephaly through mesocephaly to the lower range of
brachycephaly. Anthropometric studies also report varia-
tions in stature from group to group (from about five feet,
two inches, to five feet, six inches, for adult males).

General adaptive features. Considered as a whole, the
Arctic peoples share certain physical features regardless of
the predominance of Mongoloid or Caucasoid traits. The
most evident of their shared traits is their small size—
or, more correctly, short stature, since such people as the
Chukchi are described as being massive in build, though
only two or three inches above five feet in mean stature
for adult males. Other shared characteristics include large
girths relative to body lengths, short limbs relative to
torso lengths, short lower legs and lower arms relative to
upper limb segments, and small hands and feet. All of
these characteristics are in harmony with general biologi-
cal principles regarding adaptation to cold environments.
Experimental studies, particularly since World War 11,
have identified at least two specific cold-adaptive body
mechanisms (largely vascular) that have become heredi-
tary among the Arctic populations. One of these results in
increased blood flow in exposed body parts, such as the
hands, and heightened basal metabolism to keep blood
temperatures within tolerable limits (found among Eski-
mos and other Mongoloids in the Arctic). The second
form of cold-adaptation involves shunting of blood from
one artery to a paired artery and warming of venous
blood leaving the body extremities before it returns to the
heart. Thus, the extremities can be reduced in tempera-
ture without affecting more critical body parts such as the
brain. (This second cold-adaptive characteristic has been
found among the Lapps.) Even before these cold-adaptive
features were identified by experimental physiology, they
were acknowledged by ethnographers in statements assert-
ing that the Chukchi men could work for considerable
periods with bare hands when temperatures were —30° F
(—35° C), or that the Chukchi would strip to the waist
and complain of the heat if the temperature rose much
above 40° F (4° C).

ARCTIC CULTURES

Two major manners of earning a living are found among
the cultures of the Arctic—that of the hunter and that
of the reindeer herder. In the Western, or New World,

13

Arctic

Caucasoid
features of
Lapps

Cold-
adaptive
body
mecha-
nisms



4 Arctic

Arctic, only hunters are found and all are Eskimos (in-
cluding the closely related Aleuts of the Aleutian Islands).
Hunting cultures also occur in the Eastern, or Eurasian,
Arctic; but more typical are reindeer herders distributed
in a great arc across northern Eurasia, from the Chukchi
of Northeastern Siberia to the Lapps of northern Europe.

When defined as a culture area, the Arctic includes some
regions that are subarctic in climate. Physical geographers
often place the southern boundary of the Arctic either
at the Arctic Circle or at a line marking the regions
where the warmest month has a mean temperature that
is not above 50° F (18° C); in Eurasia this coincides
closely with the northern limit of trees and represents a
real division in vegetation, climate, and habitat. But this
geographical boundary is not a cultural boundary, since
most of the Eastern Arctic cultures are found in both the
treeless desert-like tundra of the Arctic and the northern
reaches of the swampy, coniferous forests, or taiga, of the
subarctic. Some groups live in the taiga and some on the
tundra, and others are seasonal nomads (transhumants),
wintering their reindeer in the taiga and moving them in
the spring and summer to graze on the tundra along the
Arctic Ocean. Considered as a culture area, the Arctic is
determined by relative uniformity of practice and custom,
not solely by geography.

Modes of Eskimo transportation.
(Top) Copper Eskimos drive a dog sledge near Cambridge Bay, Victoria Island, Canadian
Arctic Archipelago, Northwest Territories. (Bottom) West Greenland Eskimos in kayaks on
Baffin Bay, off Greenland.

(Top) National Film Board of Canada, (bottom) Rutherford Platt

In many ways the Eskimos are the people most adapted
to the Arctic, the people most specialized for Arctic living.
Most Eskimos are coastal dwellers, specialized in hunting
sea mammals, particularly the several species of seals, and
in some places walrus and whales. Fish and birds also
are important. Although there are some inland Eskimos
in northern Alaska and Canada who depend especially
on hunting the caribou, a wild relative of the domesti-
cated reindeer of Eurasia, an orientation toward the sea
characterizes the patterning of most Eskimo cultures. And
although some Eskimos live in the forested areas of the
subarctic (in Labrador and southern Alaska), the charac-
teristic Eskimo settlement is along a coast of the Arctic
Ocean or along some northern strait with tundra at the
back of the village. Most Eskimo villages are between
latitudes 60° and 72° N. The most northerly of the Eski-
mos—and most northerly of all the world’s peoples—are
the so-called Polar Eskimos of northwestern Greenland,
who are found as far north as 79°.

Ecology and cultural adaptations. The most demanding
environmental conditions for Arctic peoples are the cold
and high winds, the seasonal variations in the hours of
daylight, the limited numbers of natural species, both flora
and fauna, and the restricted range of raw materials for
making houses and tools. Contrary to widely held impres-
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sions, the people who live on the tundra are not buried in
the snow. Precipitation is very light in much of the Arctic
(often less than four inches of water a year). The Arctic
would be recognized as a desert except that the long,
cold winters and short summers reduce evaporation and
prevent runoff of groundwater or ice; much of the land
is permanently frozen soil, or permafrost. Expressed in
temperatures, the cold is more intense in the boreal forests
of the interior taiga; but on the tundra high winds persist
throughout the year, and in winter the resulting wind-
chill makes exposure critical and the needs for protective
housing, clothing, and equipment more demanding. (See
above Climate.)

Arctic habitations, clothing, and equipment.  For those
peoples who still follow their traditional way of life, sur-
vival in such conditions requires highly functional housing
and clothing. The provisions to meet these requirements
are particularly revealing. The construction materials have
to be those readily available in the immediate vicinity.
Some Eskimos use snow blocks to build the domed house
widely identified as an igloo; but most Eskimos (before
the .introduction of prefabricated structures in the Arctic)
lived in earth- or sod-walled structures built on a frame of
driftwood, sometimes with large whale bones as structural
members. Many of the design features to offset cold and
wind are common to both the snowhouse and the semi-
subterranean sod house: both include an-entrance shelter
or storm shed, frequently long and narrow, to block cold
winds, and a raised bench (“sleeping bench”) to keep the
occupants up out of the colder levels of the house. The
sleeping bench is the centre for many activities other than
sleeping during the long winter nights, activities such as
eating, making tools, and mending equipment. In sum-
mer, the Eskimos move out onto the tundra, living in skin
tents. s

For the nomadic or seminomadic reindeer herder of the
Eurasian Arctic, the winter habitation is more apt to be a
tent, in many cases a double-skin tent (subterranean houses
are possible only among some taiga pastoralists who can
winter their herds in a sheltered area and keep them in
one place for several weeks or more). The Eurasian tent,
which is used both summer and winter, is conical (some-
what resembling the tepee of the North American Plains
Indians) and is covered with reindeer skins on the tundra
and with bark in the subarctic forests. The winter tent is
sometimes banked with sod and often, if not always, with
snow. Some are fitted with raised benches and with storm
sheds. The main tent surface may be doubled with insulat-
ing materials between the layers; in other cases, as among
the Chukchi and Koryaks, there may be separate boxlike
sleeping shelters within the main canopy, each for several
occupants. Toward the western end of the Eurasian area,
approaching northern Europe, the winter house is more
akin to European prototypes, such as the Scandinavian
log house, usually with a flat roof that is earth-covered;
some Lapp herders of Scandinavia; however, spend win-
ters in conical tents banked with sod and snow. The Arctic
Eurasians who do not depend on reindeer but are sea-
mammal hunters and fisher folk, and thus largely. seden-
tary, live in semi-subterranean winter houses.

Clothing is no less critical (and perhaps more critical)
than housing for survival in the Arctic. Eskimo cloth-
ing, similar in general to clothing in the Eurasian Arctic
cultures as well, is so suited to the environmental con-
ditions that until recently none made elsewhere could
equal it, and explorers and others from the outside world
adopted it after a short period in an Arctic winter. The
general aspects of Eskimo clothing are well known—gar-
ments fashioned of the skins of fur-bearing animals with
emphasis on a pullover jacket with an attached hood
(parka) and bootlike footgear with watertight seams. The
parka and trousers (worn by both sexes) are double-skin
garments—two layers of skins placed back to back with
the fur surface of the outer layer on the outside and the
fur or hair of the inner layer inside, against the wearer’s
skin. Caribou skins with the hairs at just the right stage
of development are selected. Not only does the hair of
the inner layer provide warmth, but air trapped between
the short, fine hairs of the inner caribou skins provides

additional insulation. Other functional aspects of clothing
design provide for ventilation and perspiration control.
Even at temperatures well below zero, a man exerting
considerable effort, as in running after a dog sledge, often
perspires. If he is wearing conventional undergarments,
these inner garments become damp with perspiration; and
when the activity rate is decreased and the body cools, the
perspiration-dampened clothing freezes. In the fully de-
veloped Eskimo garments, drawstrings are provided at the
end of each sleeve and-at the opening for the face. A belt
closes the lower edge of the parka. If the wearer perspires,
he loosens these bindings, permitting the outside air to
percolate through the hairs of -the inner fur layer. The
cold, dry, ambient air, which is warmed by passage over
the person’s body, becomes extremely dry and quickly
absorbs the moisture. With the perspiration stopped, the
wearer pulls the bindings tight again to prevent overcool-
ing. Other items of Arctic clothing include various types
of footgear for differing weather, outer rain garments to
keep the exterior fur layer dry, and mittens, each item
with design features providing similar. functional fit and
solving particular environmental problems. .

It has become customary to state that Arctic dwellers were
able 'to occupy their difficult environment only -through
application of much ingenuity. Other references credit the
Eskimios, for instance, with the invention of the toggle-
headed harpoon (one whose spurred head detaches from
the shaft after piercing a struggling animal); the semi-
subterranean house; the composite bow (one of wood,
bone, and sinew glued and lashed together); the throwing
stick, or atlatl (a rodlike device for hurling darts or spears);
and other items of material culture. In terms of skill in
manufacturing and eagerness to adopt new items, Arctic
peoples were indeed ingenious; but this does not mean
that they invented all of the items that they used. With
the exception of the domed snowhouse, a trait exclusive to
the Eskimos, even the most typical items in the material
culture of Arctic peoples. were widely shared with other
peoples in more southerly areas.

A list of material items used in both the Eurasian and
Western Arctic would include the semi-subterranean house
with entranceway and sleeping bench; tailored clothing,
including the parka; the toggling head and other harpoon
parts; blunt arrowheads for birds and small game; the
atlatl; barbed darts for taking birds; the semicircular slate
knife (ulu); snow goggles with slits as eye openings; sledge
forms; dog teams for traction; skin boats both large and
small (kayak); the bow drill; the composite bow; ice picks
for harpoon shafts; the tambourine-type drum used in
healing rites; and so on. The semi-subterranean house is
shared with American Indians south of the Eskimo area
and distributed across the Eurasian Arctic. The hooded
parka was used as far west as northern Europe and can be
identified in art objects far back in time (as in the Siberian
Neolithic Period). The toggling harpoon head was used
in hunting sea mammals by some prehistoric and later
cultures of northern Europe. (W.K.C)

Traditional culture patterns. Western Arctic. The cul-
tural and social life of the peoples of the North American
Arctic can in large measure be interpreted in terms of an
adaptation to Arctic hunting. Theirs was a highly success-
ful material adaptation, marked by an ability to exploit
an essentially hostile environment. A price had to be paid,
however, for the stress on technology and hunting. Because
the Eskimo lacked agriculture and, for reasons unknown,
were uninclined to exploit whatever wild vegetation was
available, their populations and settlement patterns were
limited by the available game. In general, they stressed
cooperation among close kindred in the pursuit and use
of game—this necessarily at the expense of any tribal def-
inition or solidarity. They had to be pragmatic, relying on
the physical strength, technical ability, and survival skills
developed in-their own small groups.

It is not wholly accurate to describe the Eskimo culture
as nomadic; although a group might range widely through
a given territory in seasonal search for food, a group
knew its own territorial range and generally kept to it.
Every cliff, rock, bay, and discernible hummock of tundra
land was named, and it was to this familiar terrain that
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the individual and family were generally bound. On the
other hand, this attachment to a traditional area was not
immutable. People could on occasion move and establish
relations or affirm kinship ties with other groups.

The primary unit of affiliation lay in the family, not only
in the nuclear family of spouses and children but in the
extended family in which both the maternal and the pa-
ternal lines figured. The system made no provision for an
elaborate genealogical accounting; indeed, one’s relatives
were those who stood close to one in both reckoning and
residence—brothers and sisters, parents and their siblings,
the children of such, one’s own children and grandchil-
dren. One might try to keep alive a sense of relationship
with a person who had moved to a different group for
marital or other reasons, but usually such ties eroded over
time. In line with the eminently practical sense of the
Eskimo, one’s relatives were those with whom one could
interact directly, from whom one could freely ask support
and have it demanded in turn. This feature in turn gave
rise to the sense of collective responsibility, the sense of
loyalty and obligation to one’s resident relatives, which so
vitally underlay Eskimo societal and legal organization.

Alliances among kin were nevertheless sought beyond
domain of the immediate family. Local groups of Eskimo
and Aleut developed mechanisms for the formation of
cooperative alliances, those designed to effect success in
collective hunting, as well as in the exchange of goods
and services. The individual could thus make demands on
affinal kindred, persons who were related to him through
marriage.

The basis of marriage lay in a fairly sharp division of
labour between the sexes; the men hunted, made tools and
household goods, and built the homes; the women cooked
the food, dressed the skins, and made the clothing. Each
partner owned his own personal goods, such as clothing
and tools; shelters and food might be held in common,
though men had personal rights to the kayak and the
umiak (an open boat) and to sleds, sledges, and dog teams.
Indeed, the whole rationale for marriage among the Eski-
mo lay in the recognition of such sexual division of labour
and property.

In general, Eskimo marriage was not arranged but open
to freedom of individual choice. A young man could
settle down with an unmarried woman, either within his
own family grouping or hers; children might be born to
the couple; but, until there was public recognition of the
marital status, legal marriage did not in fact exist. It was
not unusual for women to cohabit with several men in
succession or even, as in the central regions, with several
at the same time, giving rise to a kind of polyandry.
Actually, the birth of a child, increasing as it did the coop-
erative circle of kindred, tended to give some permanence
to the marital union. At that, however, a woman whose
fertility had been demonstrated was much in demand as
a wife, especially if she exhibited the cardinal virtue of
industriousness. Divorce under such circumstances was
relatively simple, meaning no more than that one or both
partners broke the residential unit to find a new spouse. In
cases in which there were children, however, even divorce
did not entirely break the relationship, the child having
relations with both his paternal and maternal kindred and
they to each other through him.

Although polyandry could occur, it was almost never
of the fraternal type; that is, the husbands could not be
brothers. Similarly, two or more wives could reside with
a skilled hunter in polygynous unions, but the wives were
rarely sisters—the point being that sisters should marry
divergently so as to extend the cooperative bonds of kin-
ship. A man, it is true, might be responsible for his wife’s
unmarried sister and engage in sexual relations with her,
but she was not his wife and could leave almost at will.
An interesting feature among the Eskimo was the stress
on competition for women; a man might easily lose a wife
to an abductor, particularly if the union lacked strong
support from his kindred.

An important mechanism for ensuring alliances was wife
exchange—that is, the arrangement whereby a husband
allowed another, unrelated man to have temporary sexual
relations with his wife, with the understanding that the fa-

vour would be reciprocated. Partly this was an expression
of hospitality, but the sharing of wives between two men
could initiate and foster:a lasting partnership and friend-
ship. Lacking either a tribal or national sense, the various
Eskimo groups were obliged to devise means whereby
kinship right and privilege could in some measure be
extended to persons unrelated by blood or marriage. The
problem, as viewed by the Eskimo, was that anyone not
related by blood or marriage was a potential enemy.

Involved in these issues of kinship and alliance was the
concept of blood feud. Because there were no chiefs or
headmen, no formal arbiters of disputes, and clearly no
sense of broad territorial community as such, there had to
be means whereby any group could be held responsible for
wrongdoing by one of its members. The means was the
blood feud, whereby not only the malefactor in a group
but also his kin could be pursued by an outside group that
had been wronged. One result of this practice was to deter
wrongdoing in the first place; group opinion tended to
restrain any individual from putting the whole group into
jeopardy. Another more fearful result was that a venge-
ful killing might touch off a series: of counterkillings—
bloody retaliations back and forth between the groups, a
true blood feud. Fear of the blood feud, it may be said,
probably played an important role in keeping populations
territorially apart. Finally, the blood feud, with its implicit
element of collective responsibility, also served to enforce
family solidarity.

There were of course other means of social control. Pub-
lic opinion and public ridicule and shaming were effective
in maintaining order. There was also, among the cen-
tral and eastern Eskimo, a kind of surrogate blood feud
called the song duel, in which, at a public gathering, two
rivals would voice their quarrel by insulting each other
in extemporaneous song. The loser, bested in the singing,
was often forced to leave the community. Similarly, men
might wrestle to settle disputes.

Among the Eskimo there was a large measure of free-
dom of individual choice in economic pursuits; that is,
men were free to seek whatever way they could find to
eke out a living in the harsh environment. This freedom,
however, tended to be socially divisive; it could mean the
breakaway of certain individualistic members of a group.
It was not unknown, for example, for a man to leave
his wife and children to settle in another place in order
to take advantage of economic opportunities there. While
away, he might marry again, produce a new family, and
ultimately lose contact with his original group. A wife
had no recourse in such a case but to fall back on the
resources of her own kindred; she too might marry again.
Nor did the authority of a parent extend to the demand
that a child follow a particular activity. Everyone had the
primary goal of seeking food, but each person was free to
realize the goal in whatever way suited him best. A result
was the beginning of some economic and labour special-
ization. One person ‘might specialize in a certain kind of
hunting or trapping; another might excel in organizing a
collective hunt; still others might make weapons, boats,
or other items that could be traded for food. The sole
demand was that each individual produce.

Trade and barter figured prominently in the native cul-
tures. Crafted items could always be exchanged informally
within a community, but beyond this there were the
very important trading patterns that developed between
groups—as, for example, in northern Alaska, where- the
inland caribou hunters traded skins and furs to the mar-
itime residents for pokes of seal oil, ivory, whalebone,
and other products of the sea. In the west, these trading
arrangements took on the form of elaborate ritualistic
feasts called “asking feasts” or “messenger feasts,” which,
while not basically religious, involved a strong element of
ceremony. In these ceremonies, one man of demonstrated
skill and leadership publicly feasted his counterpart from
another community, and in the process there would be
a large exchange of surplus goods, all attended by hu-
mour and banter.

Food resources varied across the vast expanse of the
Arctic regions. Maritime Eskimo hunted seals of various
species and populations. The Aleut sought principally the
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sea otter but also hunted seals and whales. All along the
north Alaskan coasts, west and south of Point Barrow to
the Bering Strait, the natives specialized in the tracking of
whales. Other groups hunted the walrus (both Pacific and
Atlantic subspecies), polar bears, and various Arctic birds.
Many Eskimo groups, in northern interior Alaska and
Canada, hunted the caribou, which were especially prized
not only for food but also for their skin and fur. Sea
fishing was not very important, except perhaps among the
western Eskimo; freshwater-stream fishing was important
almost everywhere.

Against land animals the Eskimo used the bow and arrow,
along with a great variety of traps, and against sea mam-
mals they used the retrieving harpoon. Some groups of
Eskimo also used rawhide nets for capturing seals, as well
as hooks and tridents, weirs, and traps for gathering fish.
From the skin-covered, one-man kayak they harpooned
the seals in the sea and speared the swimming caribou in
the lakes and rivers. This vessel was not practical, however,
for whaling; for this, Eskimo employed, in summer, the
umiak, a larger boat, also skin-covered, which resembled
the European whaleboat and which served otherwise to
transport the family and its possessions. Winter transport
was provided by dogsled.

The: hunting of such large and often elusive game as
whales, walrus, and caribou usually required the efforts of
a large expedition, often larger than the labour resources
a single kinship group could supply. In such cases the
mechanisms of alliance between different groups would
come into play. The means could be informal; a man
of proven skill and ability as a leader of hunts could
randomly attract a following of both relatives and non-
relatives for a specific enterprise. Or the means could
be more formal (as it was most characteristically among
western Eskimo); a would-be leader might bribe men to
join his hunting crew, and the relation between leader and
crew member might be further cemented by temporary
wife exchange. Whether formal or informal, however, the
leadership lasted for only the length of the hunting season
or the particular enterprise.

Individual hunting alternated with group hunting. An in-
dividual hunter, for instance, might snare seals under the
ice during the dark winter days, join a crew for caribou or
sea hunting in the spring, move with his family in summer
to a fishing site, engage in trade with others, and then
return to a permanent encampment in the winter months
to begin the cycle again.

It seems true of the Eskimo, as of many other nonliterate
peoples, that there was little interest in either the problem
of origins or a life hereafter. There was a vague concept of
reincarnation but not a well-defined eschatology. Indeed,
the Eskimo were less concerned with the dead or less
afraid of the dead than many of the world’s peoples; a
corpse was frequently left for the wolves. It was rather the
animal domain that excited interest and about which myth
evolved. If there was any ultimate philosophical notion,
it lay in a concept of the continuity of life flowing from
animal to man and back again into the animal domain.
All animals were endowed with human characteristics
and, indeed, were considered morally and intellectually
superior to men. The beasts and birds allowed themselves
to be taken by the hunter either because they felt pity for
helpless man or because man, through ritual and magic,
could attain some degree of temporary control over them.
In any event, they had to be placated, respectfully treated,
and accorded the proper ritual handling. To offend ani-
mals was to invite sickness, accident, and death. It was
hardly sufficient to hunt without making adequate prepa-
ration in the way of ritual. Each hunter owned magical
songs that were sung over weapons, boats, amulets, any
devices relating to hunting. These songs were viewed as
property and could be traded or sold.

There were countless regulations and taboos, those relat-
ing directly to food being the most numerous and compli-
cated. They differed from region to region, but everywhere
had the same purpose, to avoid antagonizing the spirits of
animals and nature and thus preserve harmony between
man and the environment. Sometimes the taboos were
collective; all members of a group might be forbidden the

flesh of wolves or killer whales, for example. Or the taboos
might be personal; an individual’s song, talisman, or name
might be operative, for instance, only if he avoided the
flesh from the front flippers of the ribbon seal or from the
back fat of the female caribou. Personal prohibitions were
particularly intense in the western regions.

Faced with the hard practical realities of living, the Es-
kimo were not much given to speculating on the nature
of the cosmos or devising explanatory myths. In the east-
ern regions, there was a supernatural woman of the sea,
Sedna, who was looked upon as a kind of deity because
she was presumed to control the supply of seals, but she
was not worshipped; the Eskimo sought to control or curb
her by use of magic or incantation. In the West, there was
an anthropomorphic raven who was presumed to have
created the world; but it was more the subject of trickster
tales than a true divine figure. In general, the purpose
of Eskimo myths and folktales was to define or illustrate
relations between man and environment, not to provide a
corpus of actual belief.

Communal festivals generally centred on the hunt. The
whaling cult in northern Alaska, for example, brought
men together well in advance of the hunt itself to clean
and refurbish the gear, to clean out the meat cellars, and
to sing the ritual songs associated with whaling. Later,
in the hunt, the boat owner and crew leader greeted the
whale, giving it fresh water to drink, a common treatment
of sea mammals, and generally acting in a priestly role.
Such ceremonial festivals (others were conducted for the
seal and the caribou) not only brought groups of people
together in meaningful social ways but also affirmed the
continuity of life and its source, the continual renewal
of the world.

Illness resulted from the violation of taboo or ritual
prohibition or because of the malevolence of an enemy;
death, in any case, was not considered natural. The Aleut
performed autopsies to determine the ritualistic cause of
death and so to locate the nature of the infraction or the
person of a magician. In this context arose the shaman.
The term is drawn from the Tungusic languages of Cen-
tral Asia and refers to a person who enters into various
ecstatic or spiritually possessed states and, in such states, is
capable of many feats of magic and can cure or send dis-
eases, control weather, and find lost persons and articles.
Not a priest, the shaman was the principal focus of day-
to-day religious activity among the Eskimo. In this sense
he differed from a hunt leader who, in a priestly role,
might make an offering of thanks to game for allowing
itself to be taken.

Illness resulted when the soul, a kind of spiritual double
of the individual’s personality, departed from the body
and went wandering; it would ordinarily leave because
it was offended by the actions of the body (which may
have violated a taboo or a regulation regarding animals).
The shaman’s task was thus to find the soul and entice it
back into the patient’s body. Alternatively, illness could be
caused by the actions of a hostile shaman, who would steal
the soul. This ability not only to cure but also to cause
disease did not make shamans wholly popular. Feared
by the general population, shamans ran a risk of being
killed by an offended patient or the patient’s kinsmen. Fi-
nally, another cause of disease was the penetration of the
body by some foreign object, either real or imagined; the
shaman, in a trancelike state, located the object and oper-
ated to remove it, singing as he did so. (A broken bone,
a toothache, or a headache, it should be noted, might not
qualify as illness and could be treated by anyone with the
necessary practical skills.)

In spite of their severe environment and their severe belief
about it, the Eskimo remain a generally cheerful people,
given to much joking and entertainment. Their cheerful
temperament undoubtedly contributed to their ability to
endure the great natural perils without complaint or fear
and to find happiness in a land that others have thought
uninhabitable. (R.E.S))

Eastern, or Eurasian, Arctic. From earliest times to the
present day, the way of life of many of the Eastern Arctic
peoples has centred upon the reindeer; indeed, they have
had to adjust their lives to the pecularities of the species.
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Important in this regard are the seasonal migrations of
reindeer between tundra and taiga; their movement in
herds; their seasonal preferences for certain grasses, mosses,
and fungi; their dependence upon salt; and their relative
helplessness—and panic—when attacked by mosquitoes
and other flying insects in the summer and such predators
as the wolf and wolverine in the winter. The situation has
always given rise to a number of similarities in all types of
reindeer economy, among the more important of which
are the seasonal movements of camps and the seasonal
differences in their size and composition.

There are, however, distinctive ecological and economic
differences among the Arctic peoples of the Old World,
relating to each of the three principal ways in which they
utilize reindeer. The traditional Paleo-siberian Yukaghir,
for example, were simply reindeer hunters. Although they
“monitored” the seasonal movements of the reindeer, they
made no effort to herd the animals or to use them for
transportation (the Yukaghir adopted both these practices
later, however, after contact with neighbouring peoples,
particularly the Even). They used decoy reindeer in the
hunt and travelled on foot or ski, by dogsled (though
this was never general), and by canoe or raft. Reindeer
were by far their most important source of food and of
skins for clothing and tent covering, so that their lack of
controi over the condition and movement of the herds
left the Yukaghir susceptible to unpredictable periods of
privation. Fishing, the hunting of other species, and berry
gathering were also essential to the economy.

Another basic way of using reindeer is represented by
the many Tungus groups that partly controlled reindeer
breeding as an adjunct to a basic economy of hunting
and fishing in the taiga. Geldings were ridden, used as
pack animals, and sometimes harnessed to sleds; females
were milked, making possible various dairy products; dead
reindeer were an important source of skins, bone, antler,
and sinew for clothing, shelter, and simple utensils. These
Tungus secured their meat, however, not from their do-
mesticated reindeer but from wild reindeer, Asiatic red
deer, and elk that they hunted. The domesticated herd was
aiways small (herds of up 10 235 reindeer per househoid
were usual); the animals usually pastured in the vicinity
of the camp, securing protection from wolves there in the
winter and finding relief from the summer mosquitoes in
the smudge fires provided by the camp for that purpose.
These hunting and herding Tungus, it may be noted, also
used dogs—as camp sentinels to warn against predators or
strangers and as “pointers” in hunting small game such as
sable or squirrel.

The third basic method of using reindeer was controlled
breeding and herding. This was the principal or sole liveli-
hood of several other Tungus groups (many Nenets and
Enets and some Nganasan), of the tundra Chukchi and
Koryak in Northeastern Siberia, of the northern Samoyed
in Western Siberia, and of many Lapp. All these groups
depended upon the herded reindeer for food, and many
used dogs to shepherd the herds, which sometimes were
large in number. Prestige and social status, indeed, were
measured by the size of a household’s herd; and competi-
tion for prestige sometimes had damaging ecological con-
sequences: pastures would be overgrazed or aggressively
expanded, or epidemics would decimate large, closely
packed herds. As a result, impoverished reindeer owners
would be driven to find alternative livelihoods in villages
or elsewhere; some would revert to reindeer nomadism.
(State-imposed regulations in both the Soviet Union and
Scandinavia are ameliorating such problems.) As a sup-
plement to herding, most of these peoples pursued fishing
in the summer, and they bartered extensively with urban,
village, and agricultural populations.

The peoples of the Eastern Arctic have been studied and
written about far less than the Eskimo of the Western Arc-
tic. In tsarist Russia and the Soviet Union, in particular,
there has always been some tendency tc play down any
attention to national differences. Most investigations have
thus depended on inferential sources. They have tried,
that is, to reconstruct the social relations of certain East-
ern Arctic peoples by piecing together information derived
from myths, legends, and other folklore that have been

published. They have also tried to infer the social systems
of Arctic peoples by reference to the social structures of
their Turkic and Mongol neighbours and kinsmen farther
south, who have been more thoroughly studied—the as-
sumption being that the systems are probably similar.

Among all the Eastern Arctic peoples, there appear to have
been large territorial groups that may be called tribes—i.e.,
clusters of communities that could act together for such
common purposes as warfare and trade. One tribe could
make alliances and establish systems of exchange with
other tribes. Below the level of the tribe, at least among
the Neo-siberians, there were probably clans, groups of
people having a stricter sense of kinship. Normally, clans
would be exogamous; that is, marriage within the clan
would be forbidden. Further, a person’s lineage within the
clan would be important in determining his residence,
role, and inheritance.

From the 17th century onward, however, clans—and
even tribes—had to leave their traditional territories and
disperse in smaller units and “mixed” kin units to search
for new territories. This happened to the Tungus when
they were faced with the exhaustion of reserves of fur
that had to be supplied to the Russians and when they
were faced with the continual encroachment of Russian
settlement. The movement of Tungus groups created pres-
sures on ihe ierritories of oiher neighbouring peopies; the
northern movement of the Yakut had similar effects in
Northeastern Siberia. The competitive expansion of graz-
ing lands could also disrupt traditional social relations, as
it apparently did among the northern Samoyed. Various
demographic and economic changes, in short, could have
serious social consequences. Finally, there was the political
influence. The tsarist Russian government tried to con-
solidate the tribe—clan system and use it to administer all
northern peoples, but the administrative use of tribe and
clan, being a foreign idea, tended paradoxically to sever
the already weakening association between kinship and
territorial organization. Among most groups, therefore,
the village or camp emerged as the relevant territorial and
social unit in the 19th and early 20th century.

Village or camp enterprises of a seasonai naiure gener-
ally involved each of the three principal livelihoods: rein-
deer breeding, hunting, and fishing. When hunting and
fishing was pursued collectively, the game or catch was
distributed collectively. When production was not collec-
tive, responsibilities for distribution were limited, and they
were minimal or absent when furbearing animals were
caught for trade with foreigners. Villages and camps (and
subdivisions made within these units) claimed rights to the
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