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Preface to the
Russian Edition

y personal introduction to “Arctic adaptations” occurred
l \ / I in the summer of 1971. I had come to the Chukchi Penin-
sula, Siberia, as a member of an anthropological team led
by the late Valerii Alekseev. I remember our first day in the Eskimo
village of Sireniki, which figures frequently in the pages to follow.
After we stowed our belongings, we set out for a walk from the vil-
lage houses down to the beach. For the first time I stood on the shore
looking out over the waters of the Bering Sea.
It was the middle of June. Walrus hunting season was at its height.
In the light of the polar sun the beach gleamed red with blood. In
long rows on the bare beach cobble, just meters from the water’s
edge, dead walruses lay in gray humps, their bodies still warm and
lightly shrouded with steam in the cool, Arctic summer air. A few
steps higher up the beach, men and women moved among neat piles
of blubber, butchered meat, and eviscerated guts, in hip boots pulled
up as high as they would go, grimy and smeared with blood from
head to toe, the women’s faces alive with excitement and pleasure.
The sharp reports of more rifle shots still rang out over the sea before
us. The air was filled with yells and calls as boats shuttled back and
forth with fresh carcasses, and hunters sprang out onto the cobble,
ready to heave the next huge carcass up over the shoal. All these
sounds, smells, and human cries blended together in my mind as the
apotheosis of Man the Hunter, Man the Predator, who must kill to
survive in this harsh, rocky land on the shore of an icy sea.
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In fact, no other event comes to mind that so clearly depicts the
ambiguity of the human role in Arctic ecosystems. Popular and even
scholarly writers often like to call the culture of the Arctic peoples
“ecological.” By this, they usually mean a certain kind of lifestyle
in harmony and equilibrium with the environment and its local re-
sources. By way of example, they point to the efficiency with which
northern peoples use the game animals they catch, the specific nature
of their hunting ethics and practices, or the deep respect for ani-
mals, plants, and other natural objects encompassed in the traditional
worldview, folklore, and rituals. All of these points certainly hold
true. But when I hear them I always remember that mid-June day on
the beach in Sireniki and the faces of those men and women enthralled
by the heat and excitement of a successful hunt.

Since that time, and more than once, | myself have had occasion
to take part in that massive harvest of animals. | have set out in those
same boats to go to sea with other hunters in search of walrus and
seal. I have worked with reindeer herdsmen as they moved across the
tundra with their herds. Time and again 1 saw native peoples in the
various situations of their days and lives. | have seen and marveled at
a hunter’s infinite patience, yet lightening-quick explosions of cour-
age and daring, at his keen powers of observation and capacity to
endure in the harsh Arctic environment, and at his boundless exhila-
ration, yet sudden fatalism in confronting the ultimate dominion of
nature and the elements over a mere human’s strength and will.

This complex cultural and psychological identity was developed
in the specific context of day-by-day adaptation, over many centuries
in one of the most extreme inhabited environments in the world. At
this point, in the late twentieth century, it is not feasible to claim we
can describe in detail the mechanisms of this adaptive process for
a prehistoric or even traditional society. However, it is within our
grasp to assemble and analyze various historical models of human
behavior in Arctic ecosystems. Based on such models, we can make
plausible inferences and interpretations about the ecological anthro-
pology of indigenous Arctic peoples in the distant, prehistoric past.
For more recent times, our models are strengthened by the documen-
tary evidence of books, archival records, and the memories of older
generations among these peoples themselves.

The focus of this book is the unique historical development of Arc-
tic societies and the role of ecological factors in their evolution. In ad-
dressing it, ] have attempted not only to describe empirically but also
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to evaluate quantitatively the nature of human-environment relation-
ships in the extreme conditions of the Arctic. Determining one’s sci-
entific criteria is one of the most critical tasks for Arctic or any other
kind of “ethnoecology,” in which the object of study is human be-
havior and cultural variations in all the locally unique corners of our
world. Many factors are interwoven in the complex fabric of social
and ecological processes among peoples of the north. One must re-
sponsibly choose a scientific goal, narrative form, and methodology
which correspond realistically to the nature of the ethnographic ma-
terials at hand.

These considerations have shaped the focus of my research, which
consists of subsistence, resource management, and ecological behav-
ior. These three elements constitute the chief spheres of interaction
between traditional societies and their ecosystems that lend them-
selves to quantitative description and analysis. They are not the only
ones. It is in the nature of historical reconstruction that there will be
gaps and omissions. In the present case, any major lacunae lie in the
spiritual realm of human-environment relations—rituals, aesthetics,
ethics and morality, upbringing and education. These are essential
pieces of the picture, but I would do them injustice were I to address
them with a similar cold algebra of quantification. They deserve their
own, separate consideration.

The ethnographic data and personal recollections upon which this
book is based were collected from 1971 to 1987 in a number of loca-
tions throughout Siberia and the far east of Russia. These include
the Chukchi Peninsula in 1971, 1975, 1977, 1979, 1981, and 1987, the
Kara Sea coast in 1974, northern Sakhalin Island in 1982, and Bering
Island in 1983. Throughout these years and in tandem with such field
investigations, | gathered narratives and records in central, regional,
and local libraries and archives in St. Petersburg (Leningrad), Tomsk,
Magadan, Petropavlovsk-Kamchatskii, Anadyr, Nar’tan-Mar, and
Provideniia.

I want to note with particular gratitude the help and constant
support of my closest colleagues, field partners, and coauthors in
previous publications: Mikhail Chlenov, with whom I am connected
by years of collaborative study of Asiatic Eskimos; Liudmilla Bogo-
slovskaia; Sergei Arutiunov; Sergei Bogoslovskii, whose drawings
appear in this book; and Captain Leonard Votrogov (deceased).
Russian colleagues—ethnographers, anthropologists, and archeolo-
gists—have rendered me immeasurable assistance with their com-
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mentaries, advice, and location of hard-to-reach research sources.
These include: the late Valerii Alekseev, Galina Gracheva, Vladi-
mir Kabo, Aleksandr Kozintsev, Vladimir Lebedev, Ol’ga Murashko,
Aleksandr Pika, Viktor Sergin, as well as American colleagues John
Bockstoce, Ernest Burch, Jr., Michael Krauss, Allen McCartney, and
Linda Ellana. The factual data that form the basis of my study of
traditional resource utilization were provided by native informants
acknowledged in the respective chapters below. I want to thank each
and every one of them for their invaluable assistance in my work.

The scope of this book is fairly large, and the reader will find
in its pages the names of many indigenous Arctic nations. But it is
addressed above all to the Asiatic Eskimos, a small group of ap-
proximately 1,700 people who live in the furthest northeast corner
of Siberia on the coast of Bering Strait. It is with them that my ac-
quaintance with the Arctic began some twenty years ago. It is also the
case that among Eskimo people, who occupy half the Arctic from the
Chukchi Peninsula to eastern Canada and Greenland, less research
has been devoted to knowledge of this group and their world than to
any other Eskimo community. If this book can serve to fill in some
gaps in this knowledge, then I will be pleased to consider it an ex-
pression of my appreciation to the people to whom [ am indebted for
the brightest chapters in my life and in my development as an Arctic
scholar.



Preface to the
American Edition

n writing the preface to a translated publication is always a plea-

sure for an author. But in this case, it is also very difficult, because

this book cannot be considered simply a translation. Not only
has the title changed. Entire chapters have been rewritten and new
sections added.

Most importantly, the intention of the book has completely
changed. In the late 1980s, when the Russian edition was being pre-
pared for publication in Moscow, it was destined to be a Russian
audience’s first opportunity to sample the language, ideas, and meth-
ods of ecological anthropology in general, and of its unique sub-
field, Arctic subsistence studies, in particular. At that time, there
was simply nowhere a Russian reader could learn what hundreds
of scholars in universities and research centers in western countries
study when they study Arctic native subsistence, and how. Ideas of
population homeostasis, cultural adaptations, and traditional com-
munity survival in a highly unstable environment were just beginning
to penetrate Siberian anthropology. It was as though questions hotly
debated in one-half of the Arctic simply did not exist in the other.
Therefore, in the original book, my main goal was to introduce the
theoretical framework of ecological anthropology into the huge ex-
panses of the Eurasian Arctic and to cross-fertilize it with the classical
tradition of Siberian ethnography and a wide spectrum of Russian
research in the natural sciences.

The American edition required a completely different strategy.
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More than anything, my western colleagues were eager for concrete
information about Siberian subsistence systems and current patterns
of transformation among them.

Throughout most of the twentieth century, the Russian Arctic
and Siberia were closed to foreigners for field research. The “iron
curtain” and the language barrier proved entirely effective in estab-
lishing a scientific schism. Lacking direct contacts, huge amounts of
information were lost. In exploring new concepts, or even participat-
ing in entire theoretical “cycles,” Russian anthropology lagged eight
to ten years behind, sometimes farther. Some concepts that enjoyed
great popularity in the West never appeared in Russia at all. Siberian
anthropology has its own unique history, in which the curtains of
such entr’actes not infrequently drop, a fact that the American is well
advised to bear in mind. Only a few years ago, a trickle of foreign
anthropologists began to reach into the formerly closed corners of
Siberia. And it will be more than a few years still before new research
data will bear fruit in monographs and dissertations available to the
general public.

Against this background it is amazing how many similar re-
searches and discoveries arose simultaneously and independently of
each other on both sides of the scientific barrier. To give only a
single example, in the summer of 1976, Allen McCartney and his col-
leagues began to measure whale bones in prehistoric Eskimo camps
in the Canadian Arctic. In 1977, | measured forty skulls of prehis-
toric whales in the sacred Whale Alley Eskimo memorial site off the
Chukchi Peninsula coast. With no knowledge of each other’s work,
we tentatively came to the same conclusion regarding the orientation
of ancestral Eskimo hunters toward juvenile whales as a conscious
ecological strategy. Ten years later, in the late 1980s, we finally con-
firmed our hypothesis when we met and compared our data in person
for the first time.

There are many more such examples, which is why I feel this is,
above all, a story with a happy ending. Two generations ago, the
body of science was divided by its own private “Berlin Wall,” leaving
anthropological cooperation only a dream for decades. The trauma
of this experience touched all of us to one degree or another. Through
mutual efforts, holes started to appear in that wall in the 1970s. Now,
it has tumbled down completely. I am glad to have had the oppor-
tunity to witness and participate in this. And I would like to convey
even some part of these feelings to my American readers.
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I must gratefully note the personal contributions several people
made to this edition. Oran Young and Gail Osherenko suggested the
idea of doing a translation, and put a lot of effort into its realization.
Bill Fitzhugh and other colleagues at the Arctic Studies Center at the
Smithsonian Institution helped me in many ways to make my work
on the text productive. My translator, Marcia Levenson, deserves
exceptional words of thanks. To an enormous degree the book’s new
image is the result of her labor, determination, and inspiration. And
lastly, the love and support of my wife, Alla, were essential to this, as
to every project I undertake.

In November 1991, when I had already started work on this edi-
tion, Valerii Alekseev died. It was he who first brought me to the
Arctic with him over twenty years ago. For many years he was my
teacher and senior colleague, and there is much in this text that bears
the imprint of his character, our discussions, arguments, and talks. 1
would like to think of this book as a living dedication to him.

. K.
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CHAPTER ONE

Arctic Context and
Research Design

Defining the Boundaries of the Arctic: Geography,
Ecology, and Anthropology

T he Arctic region is readily defined as the north polar (cir-

cumpolar) area of the earth, encompassing the edges of the

Eurasian and North American continents, and the islands and
adjacent waters of the Arctic, Pacific, and Atlantic oceans (Kratkaia
1960:130). Pinning down exactly where “the Arctic” begins and ends,
however, is a more complicated matter. In the past, most people were
content to draw the line along the Arctic Circle (66°33'N), a geo-
metrical boundary setting off that area of the earth where the sun
does not set during the summer and does not broach the horizon in
the winter. Now, the geographical boundary of the Arctic is usually
equated with the +10° C (50° F) isotherm during the warmest month
of the year. Using that definition, the Arctic region measures approxi-
mately twenty-five million square kilometers. Ten million of these
consist of dry land, split almost evenly between Eurasia and North
America including its islands.

However, this is only one of the many ways one can draw the
boundaries of the Arctic. Ecologists and botanists associate them
with an actual natural frontier, Arctic tree line (Aleksandrova 1977,
Roots 1985, Washburn and Weller 1986). This definition increases
the land area of the Arctic somewhat, since tree line generally dips
further south than the 10° C summer isotherm in both Eurasia and
North America (fig. 1).

Sometimes the southern limit of continuous permafrost is used to
delineate the Arctic (Stager and McSkimming 1984:27). This crite-
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Fig. 1. Geographical and ecological boundaries of the Arctic. 1: July 10°C isotherm;
2: Arctic tree line (southern boundary of tundra zone—Aleksandrova 1977); 3: south-
ern boundary of forest-tundra and shrub zone (Gardner 1981, Parmuzin 1967).

rion describes the North American Arctic neatly, where permafrost,
the 10° C summer isotherm, and tree line all coincide closely. Perma-
frost runs askew of the Eurasian Arctic however, where it plunges
deep into the continental forest zone in East Siberia and Yakutia,
then veers northward off to sea on the Yamal Peninsula, leaving
the Eurasian coast from Scandinavia to the Urals outside this Arctic
boundary.

The most contradictory borders are the so-called “political” or
“commonly accepted” boundaries, where either territorial bound-
aries of the northernmost administrative subdivisions of the circum-
polar states, certain parallels of latitude (usually 6o, 62, or 66° N,
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or some combination of the two are taken to represent the limits of
the Arctic. Such combination boundaries are used, for example, in
the multivolume serial Arctic Bibliography (Tremaine 1953 : §—6), the
United States Arctic Research and Policy Act of 1984, which regu-
lates American scientific activities in the Arctic (An Arctic Obligation
1992), and a number of international agreements.

Lastly, certain “cultural” or “anthropological” boundaries clearly
distinguish the Arctic from neighboring regions. Names such as “Arc-
tic nations,” “Arctic-type economies,” “Arctic societies,” and so forth
are frequently used in both scholarly and popular literature. Once
again, these are more easily defined in North America than in Eurasia.

The Arctic as a distinct area among other cultural areas of pre-
Columbian North America was first defined by Otis Mason (Mason
1896: 646, 1907: 427). Ever since, almost without exception, all clas-
sical cultural divisions recognize the Arctic as a separate cultural,
natural, and anthropological sphere, determined, perhaps tautalogi-
cally, by the standard interpretation of its limits as defined by the
southernmost settlement of Eskimos and Aleuts. This “cultural” defi-
nition of the Arctic is accepted in all contemporary North American
reference books, bibliographies, and anthropological maps (Damas
1984, Driver 1969, Driver and Massey 1957, Indians 1979, Kroeber
1939, Murdock and O’Leary 1975, Waldman 1985, etc.).

But, as often as American anthropologists reproduced this defini-
tion from one textbook to another, it seems never to have occurred
to them that its usefulness is limited to North America: among the
dozens of nations occupying the enormous landmass of the Siberian
Arctic, Eskimos and Aleuts never constituted more than a few tiny
enclaves on the Bering Sea coast. To consider the Arctic as truly cir-
cumpolar, we will need to find some other anthropological criteria
for “the Arctic” that include Eurasia.

I know of only one attempt to map Arctic nations on a truly
circumpolar, Eurasian-American scale, by American anthropologist
Ernest Burch (1983). The first to deviate from the classical American
anthropological definition, Burch put together an entirely workable
comparative map of circumpolar native peoples, including all aborigi-
nal populations of Eurasia and North America who live north of, and
in some cases south of, Arctic tree line, in the forest-tundra, but who
move into the tundra for part of the year. In this manner, about two
dozen native peoples of northern Eurasian fall under Burch’s “Arc-
tic” rubric, and some northern Athapaskan and Algonkian (Naskapi)
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Fig. 2. Arctic indigenous nations around 1825. (Adapted from Burch 1983.) 1: Lapp
(Saami); 2: Samoyed (Nenets, Enets, Nganasan); 3: Altaic (Evenk, Even, Yakut);
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Koyukon, Hare, Chipewyan, etc.); 8: Algonkian {Naskapi); 9: Unoccuppied; 10: Arc-
tic tree line.

groups joined the “Arctic” ranks along with Eskimos and Aleuts in
North America (fig. 2).

This approach to Arctic anthropological boundaries makes the
most sense to me. Hence, in this book we will consider as “Arctic”
all those indigenous nations or their subgroups inhabiting tundra
or forest-tundra areas north of the boreal coniferous forest in the
early twentieth century. In Eurasia these were the northern groups
of Norwegian and Kola Peninsula Saami (Lapp), the European and
Siberian Nenets (including the “forest” Nenets), northern Izhma
Komi, Khanty, Taz Sel’kup; the Enets, Nganasan, and Dolgan; north-
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ern Evenk and Yakut (reindeer herders); the tundra branch of Yuka-
gir; Chukchi; Koryak (excluding the southern groups of Uka, Karaga,
and Palana); Asiatic Eskimo; Kerek; Even of the lower Kolyma, Pen-
zhina, and Anadyr rivers; as well as métis groups of mixed-Russian
origin—tundra-dwelling peasants, the Chuvants, Commander Island
Aleut, and settlers in Russkoe Ust’e, lower Kolyma, Markovo, and
Gizhiga (fig. 3).! According to the 1926 census, the total population of
the Russian Arctic was 69,500, of whom 62,000 were natives, 2,200
were ethnically mixed, and about 3,000 were Russian Old Settlers
(Pokhoziaistvennaia Perepis’ 1929).

In North America we will follow Burch in adding to the tradition-
ally “Arctic” Eskimo and Aleut groups some northern Athapaskan
(Gwich’in, Koyukon, Hare, Chipewyan) and Algonkian (Naskapi).
Nearly all of these names appear at one point or another in this
book. People living south of the ethnographic boundaries of the Arc-
tic will correspondingly be referred to as “boreal,” (from the Latin
borealis, meaning northern, and the usual term in geographical par-
lance designating the taiga, or coniferous forest), thus emphasizing
their close connection to the forest zone (Steegmann 1983, Winter-
halder 1981, etc.).

Subsistence

Two terms recur more frequently than any other in the pages to fol-
low: subsistence and adaptation. They lie at the heart of the book’s
theoretical framework and form the basis for several secondary con-
cepts derived from them. To the best of my knowledge, the word
“subsistence” was first used or at least legitimized in American an-
thropology by Robert Lowie (Lowie 1938; see also Bennett 1948,
Hatch 1973) and became especially popular in the late 1960s, follow-
ing the appearance of The Ethnographic Atlas and the first conference
volume of Man the Hunter (see Damas 1969, Lee and DeVore 1968,
Murdock 1967a, Rappaport 1967, Vayda 1969, etc.). The concept
of adaptation is borrowed from general ecology and from biology,
where it existed since Charles Darwin’s time. It has also appeared
widely in anthropological works since the mid-1960s (Alland and
McCay 1973, Bennett 1969, etc.).

In the English-language literature, the meaning of “subsistence”
varies widely. Usually, it is used as a synonym for “economy,” for
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“means (or mode) of production,” such as hunting, fishing, or forag-
ing, or in an even narrower sense referring to a way of obtaining food
or any other good for consumption within the community (Leeds
1976:139, Smith 1991:394). In the 1970s, with the boom in research
programs on the economy and cultural heritage of Arctic residents,
the term came to be used primarily for traditional economies and,
subsequently, for contemporary hunting and fishing done by native
people for their own use. The creation in 1978 of a special Division
of Subsistence within the Alaska Department of Fish and Game offi-
cially cemented this new meaning into common use. Since then, tens
if not hundreds of books and articles bearing the word “subsistence”
in the title have been published, creating the need for specialized
bibliographies on the subject (Anderson 1982, O’Brien McMillan
1982, etc.).?

In this book, I use “subsistence” in its most common meaning, that
is, in the general sense of any human activity directed toward satisfy-
ing survival needs. But, much more frequently, I use three derivative
terms: subsistence mode, subsistence pattern, and subsistence model.

Of these, subsistence mode has the broadest meaning. A mode
of subsistence consists of the chief complexes of activities through
which human societies provide for their food and overall survival.
The number of subsistence modes ranges from five or six (gather-
ing, hunting, fishing, animal husbandry, and agriculture; Murdock
1967a:154—55, Ellen 1982:128) to a few dozen in a detailed break-
down of mixed, transitional, and regional variations (Driver and
Massey 1957:177, Murdock and White 1969: 353, Krupnik 1988b:
183, etc.). In this sense, synonyms in English-language literature
would be subsistence economies (in plural), subsistence sources,
economic patterns, procurement strategies, etc. “Economic-cultural
type” (kboziaistvenno-kul’turnyi tip) would be the closest Russian
analogue (see below).

A subsistence mode is a highly abstract category, or, more pre-
cisely, a continuum comprised of numerous local, ethnic, and tem-
poral variations. Each variation can be examined in its own right as
a “subsistence pattern” obtaining among a given population. This
pattern can be defined as the complex of economic activities, demo-
graphic structure and settlement, economic cooperation, consump-
tion and distribution traditions, that is, ecologically contingent forms
of social behavior that assure collective survival using the resources
in a given environment.



8 ARCTIC ADAPTATIONS

Both modes and patterns of subsistence are more meaningful for
purposes of literary description and typologies than for field obser-
vation. The concrete manifestation of both is resource management,
that is, the human action of harvesting resources from the surround-
ing environment. In contrast to subsistence, resource management
can be an analytical concept. Ecologists differentiate between “ratio-
nal” resource management, which considers the rate of reproduction
of the exploited resources in providing for human needs, and “non-
rational” resource management, which disrupts equilibrium in the
affected ecosystems (Reimers and Yablokov 1982:61, 97). The con-
cept of resource management comes close to the usual anthropologi-
cal understanding of “economy” in traditional societies. But resource
management lays much greater emphasis on the environmental side of
economic activity—that is, the resources and ecosystem as a whole—
and inevitably includes an intellectual component in the relationship
of humans to their environment: knowledge systems, habits of appre-
hending and representing what one observes, methods of acquiring
and transmitting knowledge and beliefs, etc.

It remains to define what 1 mean by subsistence models. A model
is a simplified form of a local pattern of subsistence or resource man-
agement as practiced within defined temporal and spatial boundaries.
We build or describe models for concrete research purposes—for ex-
ample, for quantitative analysis or historical reconstruction. A model
permits us to estimate population growth and density, to compare
what a community produces with what it consumes, to trace energy
flows in an ecosystem, or to assess human impact on game resources.
Such a model can express only some of the actual relationships active
in a subsistence system, but presents them in clearly quantified terms.

Classification Systems for Arctic Subsistence

Having defined the boundaries of the Arctic, and the meaning of sub-
sistence, we can move on to establishing a classification for traditional
modes of subsistence in the Eurasian Arctic zone. Several systemati-
zations exist that concur well with each other and are suitable for this
task (Bogoras 1929: §99—600, 1941, Sergeev 1955:12, etc.). They all
define four basic types of economy among the native Siberian popu-
lation according to the main subsistence activity: fishing, land-game
hunting, maritime hunting, and reindeer breeding.
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At present, the most common Russian classification is one de-
vised by Maksim Levin (Levin 1947:84—86) and reproduced in many
subsequent publications (Levin 195§8/1963:3—s, 1960: 49, Levin and
Cheboksarov 1955:4~7, 1957:44—46, Levin and Potapov 1956/1964,
Chesnov 1970:16—17, Gurvich et al. 1970:39—43, etc.) Levin iden-
tified five indigenous economic modes in northern Siberia, which
he called “economic-cultural types™: (1) taiga/boreal forest “foot”
hunting and fishing, (2) Arctic maritime hunting, (3) sedentary fish-
ing in large rivers, (4) taiga hunting and reindeer breeding, (5) tundra
reindeer herding.

Subsequent authors supplemented this list with a few additional
modes without changing its overall format (Andrianov and Chebok-
sarov 1972, Chesnov 1970:16, Krupnik 1976b:60). In theory, these
classifications are easily joined, especially where a specific period of
time is concerned. For example, in the late nineteenth century almost
no “foot” hunters or fishermen remained in the Siberian taiga or
caribou hunters in the tundra, because most native hunters in Arctic
Eurasia owned domestic reindeer by then (Bogoras 1930:403~404,
map). Large areas were inhabited by a métis population, as well as
Russian Old Settlers with their mixed economy combining fishing,
hunting, fur trapping, gardening, and even farming in the southern-
most regions.

In a similar way, while retaining a total of five modes of postcon-
tact Siberian subsistence as per Levin, we can rename them slightly:
(1) settled maritime hunting, (2) seminomadic hunting and herding,
(3) intensive fishing, (4) intensive reindeer herding, and (5) métis and
Old Settler mixed economies (Krupnik 1988b:183). The first three
modes are very old, with origins going back to Neolithic cultures
of northern Eurasia. In contrast, the other two—intensive reindeer
herding and Old Settler subsistence—are very recent. Both arose no
earlier than the seventeenth or eighteenth centuries and subsequently
spread rapidly throughout the Eurasian Arctic zone.

In practice, each primary mode was represented by a large num-
ber of local, intermediate, or ethnic subdivisions. This fact is well
known, but no unified classification exists of local variations through-
out the Eurasian Arctic, while regional typologies fit together poorly
(Charnolusski 1930, Golovnev 1986a, Orlovskii 1928a, etc.).

The situation with anything approaching a joint American and
Siberian classification is even worse. In the first place, nothing like
an accepted subsistence classification exists for the American Arctic.
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of major subsistence modes; 2: boundaries of local subsistence patterns; 3: “anthro-
pological” boundary of the Arctic; 4: Unoccupied or sparsely populated areas.

Settled Maritime Hunting: (1a) Arctic Chikchi, (1b) Bering Strait, (1c) Kerek, (1d)
Eastern Koryak, (1¢) Western Koryak, (1f) Commander Island, Seminomadic Hunting
and Herding: (2a) Arctic tundra Even, (2b) Subarctic interior Even, Intensive Fishing:
(3a) Itel’'men, (3b) South Koryak, Intensive Reindeer Herding: (4a) Northern Chukchi,
(4b) Interior Chukchi, (4¢) Koyrak, (4d) Chuvants, (4e¢) Kamchatka Interior, Metis
and Creole Economies: (5a) Kolyma, (sb) Anadyr River (Markovo), (5¢) Gizhiga
(northern Okhotsk), (5d) Ola and Okhotsk Kamchadal, (se) Tigil’ Kamchadal, (sf)
Kamchatka Old Settlers.
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The common view is that this enormous cultural area is united in gen-
eral by a single subsistence mode—hunting, and maritime hunting
in particular (Wissler x917:7-8, Driver and Massey 1957:176—77,
Driver 1969:24~25, Waldman 1985:43). In exactly the same way,
the common subsistence type for the entire North American Sub-
arctic is considered to be caribou and moose hunting, and, in some
areas, fishing (Driver and Massey 1957:177). Russian sources usually
adopt this extremely simplified classification with minimal additions
(Andrianov and Chekobsarov 1972: map). Unfortunately Kroeber’s
pioneer research, which established twenty-five regional variations
of Eskimo economic culture in the American Arctic alone, has never
been continued (Kroeber 1939:23—24).

For the volume published in connection with Smithsonian Institu-
tion’s “Crossroads of Continents” exhibit, the first steps were taken
to break a trail in the direction of a circumpolar classification, which
others may choose to develop. I prepared an article and map clas-
sifying regional subsistence patterns in northeast Siberia in greater
detail (Krupnik 1988b:183), which Bill Fitzhugh further expanded to
include northwestern North America, and then fit both into a com-
plete map of the entire North Pacific region (Fitzhugh 1988:191-93)
(fig. 4). Through this experience, it appears that we can connect the
Siberian and American areas fairly easily, although the variety of sub-
sistence modes is much greater in the Eurasian Arctic than in the
American Arctic.

Studies of Arctic Subsistence: North America

The particular case of disjuncture between subsistence classifications
in the Siberian and American Arctic demonstrates how the Russian
and North American traditions of Arctic social science have devel-
oped in deep isolation from each other. In reality, this chasm was
even wider. After contacts with western anthropologists were severed
in the 1930s, Siberian ethnography turned into a self-contained and
self-serving realm of science, abiding by rules of its own invention.
By the time regular contacts were renewed in the 1960s and 1970s,
two Arctic anthropologies had come into being, each with its own
almost completely separate sphere of observation. Only in the last
decade can we begin to see the first indications of convergence in the
study of native subsistence.
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To understand this process better, I will first attempt to summarize
the basic stages in the history of ecological and subsistence studies in
the American Arctic. Such studies are considered fairly new. As late
as 1955, Margaret Lantis remarked bitterly in this regard, “Although
nearly everyone who has written about Eskimo culture has admired
its specialized adaptation to the arctic environment, almost no one in
recent years has studied in detail any ecological problem connected
with the Eskimo. . . . [A] survey of ecological research on Eskimo . . .
culture in the American Arctic could be made very quickly” (Lantis
1955:195).

Of course, Lantis overstates the case somewhat. Since the early
1900s, many authors not only “admired” Eskimo culture, they also
eloquently described principles of Arctic resource use, traditional
and modified subsistence modes, environmental influences on settle-
ment patterns, and the formation of ancient cultures (Birket-Smith
1936, Forde 1934, Larsen and Rainey 1948, Mikkelsen 1944, Steensby
1917, Sullivan 1942, Rainey 1947, Weyer 1932, etc.). Indeed, bona fide
ecological studies began in the American Arctic in the early to mid-
1950s.% Since that time, study on Arctic subsistence can be regarded
as an independent sphere of research.

In less than forty years certain stimuli have triggered several dis-
tinct growth spurts in the subsistence studies field (see summaries in:
Burch 1979, Krupnik 1988d, Usher and Wenzel 1987). The first was
connected with the Project “Chariot” of the United States Atomic
Energy Commission (Wilimovsky and Wolfe 1966) and, in particular,
with the name of Don Foote and his “human geography of the Arc-
tic.”* Foote (1931—~1969), a Canadian geographer, was a committed
proponent of systems analysis of human activity in the Arctic. His re-
search focused on traditional and contemporary subsistence systems
of American Eskimos, and the method he used was directed toward
modeling energy flows in complex ecosystems, from the environment
to game populations all the way up to humans (Foote 1970b:263—-64).

Foote’s work contributed greatly to this research methodology
(Foote 1960, 1961, 1965, 1970a, 1970b, Foote and Greer-Wootten
1966, Foote and Williamson 1966) and had an important influence on
the next generation of Arctic anthropologists (Burgess 1974, Burch
1981, 1985, Hall 1971, Kemp 1971, etc.). Foote was the first to dem-
onstrate the possibility of reconstructing an early-contact subsistence
system using documentary and archival sources, contemporary ob-
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servations, and local oral traditions. He is also to be credited with
the first calculations of food values and caloric weights of the main
Eskimo game species (Foote 1965 :350—63, 1967:139~52).

Another motivating factor for subsistence studies came from Arc-
tic archeology. Since the early 1960s, archeologists engaged in piecing
together Eskimo prehistory in the American Arctic made active use
of ecological data such as evidence of past climate changes, vege-
tation, and levels of human resource use (Campbell 1962, Giddings
1961, Laughlin 1963, Taylor 1963, 1966, etc.). By the early 1970s, the
so-called “ecological school” came to predominate Arctic archeology
{see chapter 6 for further detail).

In attempting to make use of ecological and environmental data,
archeologists employed some preexisting terms such as “adaptation”
and “subsistence,” sometimes giving them a creative interpretation or
different slant (Anderson 1983, Dumond 1980, Fitzhugh 1972, 1975,
Hickey 1976, Laughlin and Aigner 1975, McCartney 1975, McGhee
1972, Sabo 1991, Yesner 1980b, etc.). Moreover, many showed great
interest in reconstructing the traditional resource management prac-
tices of Arctic native peoples {Amsden 1977, 1979, Anderson et al.
1977, Binford 1978, Campbell 1968, 1978, Janes 1983, McCartney
1980).

The third surge in Arctic subsistence research derived from the
multiyear Area Economic Surveys program conducted from 1958 to
1969 by the Industrial Division of the {then) Canadian Department
of Northern Affairs and National Resources. The fifteen reports pub-
lished under the auspices of this program formed the first ground-
work of experience with regional synopses of contemporary native
economies in the Canadian Arctic, including detailed data on local
resources, game-catch statistics and land-use maps (Lotz 1976:23,
Usher and Wenzel 1987: 149—50).

The ensuing formation of native regional corporations put the con-
cept of subsistence at center stage in economic and political debates.
Interest in native traditions of resource utilization grew sharply. In
the mid-1970s, local corporations and government agencies began
funding dedicated interdisciplinary research on the traditional eco-
logical heritage by professional ethnographers, archeologists, and ge-
ographers (Braund et al. 1991, Brice-Bennett 1977, Burch 1981, Free-
man 1976, Hall 1986, Native Livelihood 1979, etc.; see summaries in
Burch 1979:87-91, Usher and Wenzel 1987:150).
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The surge of interest in native land-use traditions attracted the
attention of various state, national, and international governmental
bodies engaged in natural resource conservation, including, among
others, the Alaska Department of Fish and Game, Canadian De-
partment of Renewable Resources, U.S. National Park Service, U.S.
Fish and Wildlife Service, National Marine Fisheries Service, and
the International Whaling Commission. These organizations actively
sponsor studies of aboriginal subsistence and resource management
traditions, Practically speaking, surveys of renewable resources and
wildlife management represent yet another branch of subsistence
studies in the American Arctic since the late 1970s (Anderson et al.
1977, Braund et al. 1988, Burch 1985, Durham 1979, Ellana 1983,
Ellana and Sherrod 1986, Freeman 1974—75, Marquette and Braham
1982, Qiniqtuagaksrat 1980, Report 1979, Riewe 1977, Wenzel 1986,
Worl 1982).

Thus, these three elements—an ethnohistorical orientation, an ap-
plied bent, and emphasis on preserving native cultural values—left
their imprint on the profile of Arctic subsistence studies in North
America in the 1960s—1980s. They were characteristic of the ma-
jority of both purely academic and contract research carried out by
anthropologists and geographers. Both types of research were geared
to analysis of aboriginal traditions of resource use, as well as such
specialized topics as infanticide, social organization among Arctic
hunting crews, and local variations in adaptive strategies in the Arctic
(Balikci 1967, 1968, Damas 1969, Freeman 1967, 1971, Nelson 1969,
1973, 1980, Smith 1978, Van Stone 1974, etc.; for extensive references
to such works, see Burch 1979, Usher and Wenzel 1987:149).

Studies of Arctic Subsistence: Siberia

Although studies of Arctic subsistence in Siberia similarly reflect
contemporary social and political trends, the context in which they
arose differed sharply from prevailing concerns in North America.
Siberian subsistence surveys began many decades earlier than the
North American studies and had already reached their peak by the
1920s and 1930s. At that time, they almost completely ceased, and
the flame of interest in traditional economies and human-environ-
ment interactions among Siberian peoples was extinguished. Some-
thing of a revival has occurred over the past two decades, primarily
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due to the dual external influences of the natural sciences and the
“ecology boom” in Western anthropology.

Even at the dawn of the twentieth century, many first-class re-
gional economic surveys of Siberia had already been published in
Russia, with rich description of native subsistence patterns including
statistics on local fishing, hunting, and reindeer breeding (Buturlin
1907, Jochelson 1898, Mamadyshskii 1910, Olsuf’iev 1896, Prozorov
1902, Sliunin 1900, Suvorov 1912, etc.). These studies made full use of
the well-developed mass of government economic data, older docu-
mentation from the eighteenth and nineteenth centuries such as native
population and fur-tax registers, and administrative reports on the
status and welfare of the native people. Such sources were invaluable
for reconstructing early-contact subsistence and resource utilization
among Siberian peoples.

With the arrival of Soviet power in Siberia and the Arctic, a
State Committee on the North was formed in 1924 and mandated
to develop and conduct Soviet policy concerning Siberian minori-
ties. Quite quickly, the amount of information available increased.
A number of national and regional northern journals appeared dur-
ing the 1920s and 1930s, often presenting high-quality articles and
subsistence-related reports, fully reminiscent of latter-day publica-
tions from the Alaska Department of Fish and Game Subsistence
Division or the Canadian Area Economic Surveys (Andreev 1933,
Andreev et al. 1935, Babushkin 1926, Druri 1936, Nechiporenko 1927,
Orlovskii 1928a, b, Razumovskii 1931, Rozanov 1931, Sokolov 1935,
Suslov 1930, Zenkovich 1938, etc.). Siberian subsistence studies re-
ceived an enormous boost from publication of the Soviet Arctic Eco-
nomic Census conducted by the Committee on the North in 1926—
27 that covered Russian Arctic and northern Siberia from the Kola
Peninsula in the west and up to the Pacific coast (Pokhoziaistven-
naia Perepis’ 1929, Itogi Perepisi 1929, Materialy Pripoliarnoi 1929,
Bogoras 1932, Terletskii 19324, b, etc.).

Local economic inventories, budget studies, and medical surveys
of the native population were conducted in many areas of the Soviet
Arctic in the 19205 and 1930s (Babushkin 1930, Kopylov 1928, Krainii
Sever 1935, Maslov 1934, Mitusova 1925, Plettsov 1925, Saprykin and
Sinel’nikov 1926, Shreiber 1931, Tuzemnoe Khoziaistvo 1929, etc.). In
connection with the advent of state collectivization policy, dozens of
expeditions were dispatched to conduct local land, game, botanical,
and livestock surveys and to assess the state of the native economies.
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An Academy of Sciences Arctic Commission, an Institute of Arctic
Agriculture, Husbandry, and Hunting, and an All-Union Arctic In-
stitute were all especially created, and published a plethora of reports
concerning the status of indigenous reindeer and dog breeding, hunt-
ing, and fur trapping (Bunakov 1936, Gassovski 1939, Koviazin 1936,
Krylov 1936, Mikhel’ 1938, Podekrat 1936, Portenko 1941, Romanov
1941, Semerikov 1933, Vasil’ev 1936, etc.).

Hundreds of these reports remain in existence. Taken as a whole,
they represent a unique information resource on native Siberian tra-
ditional and contact-era subsistence. There was nothing comparable
for the American Arctic until the 1970s. A huge number of surveys
languished as unpublished manuscripts and reports, and still can be
found in any regional or local Siberian archive, as well as in central
archives in Moscow, St. Petersburg, and Tomsk. Few found their way
into bibliographic compendia (Sergeev 1955, Vasil’ev and Tugolukov
1987) or eventually to publication (e.g., Arkhincheev 1957).

For years, this rich tradition was virtually unknown to western
Arctic anthropologists. Moreover, it was interrupted for a long time
in Siberian ethnography itself. Closure of the Committee on the
North (in 1935) and of several local agencies, strict censorship, and
political repression of most specialists led to the complete extinction
of this tradition of detailed statistical surveys of native subsistence
by the early 1940s. For many decades the Russian literature with
any relevance to native Siberian subsistence primarily consisted of re-
views of traditional economies and material culture in the descriptive
ethnographic vein, or apologetics for Soviet modernization’

Certain works in the economic-cultural type tradition mentioned
above were the only exception (Levin 1947, 1960, Levin and Chebok-
sarov 1955, 1956, 1957, Levin and Potapov 1956/1964, etc.). To these
we owe the first rudimentary typology of native Siberian subsistence
modes and experimental efforts at subsistence mapping. But the ty-
pology school of research was discontinued and made meagre further
contribution to Siberian studies proper.

Only in the last twenty years have studies of native Siberian subsis-
tence come to life again. Although classical ethnographic descriptions
of economies and material culture continue to dominate the litera-
ture, the spectrum of Siberian anthropologists’ interests has broad-
ened noticeably. The field now includes such avenues of research
as native environmental knowledge systems (Alexeenko 1974, 1976,
Kulemzin 1984, Menovshchikov 1982, Smoliak 1982, Taksami 1976,
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1984, Vdovin 1976), reconstructions of prehistoric subsistence modes
(Golovnev 1988, Simchenko 1976, Vasil’ev 1979a), analyses of factors
influencing transformation of native Siberian subsistence (Konakov
1987, Koz’min 1981, Krupnik 1975, 1976b, Lebedev 1978, Pika 1981,
1988), and comprehensive studies of local variations in hunting and
reindeer-breeding economies (e.g., Konakov 1983, Krupnik 1976a,
Lebedev 1980, Sirina 1992, Turov 1990).

Energy-flow studies in the spirit of Foote’s “human geography”
or “new ecology” remain marginal in Siberian subsistence research.®
At present Siberian anthropology is graced by not one publication
akin to hunter-gatherer studies, optimimal-foraging theory, diet- and
game-breadth models, or studies of “bad-year” economics so popu-
lar in the West. Although ecological interpretations (primarily data
on paleoclimatic and paleoenvironmental change) are increasingly
seeping into Siberian archeology (Arutiunov 1975, 1982a, Arutiunov
et al. 1982, Dikov 1979, Khlobystin 1973, 1982, Khlobystin and Gra-
cheva 1974, Khlobystin and Levkovskaia 1974, Kosarev 1983), these
works make but a modest contribution to reconstructing prehistoric
subsistence patterns on a fully detailed level.

At the same time the popularity of resource biology as a field of in-
vestigation is growing rapidly, including analysis of the role of native
subsistence in past and present human use of the Arctic. Until recently
such works were few in number (Kirikov 1960, Krupnik 1987a, ¢, d,
Pavlov 1972, Pika 1988, Syroechkovskii 1974, Vol’fson 1986). The ab-
sence of dedicated native organizations among Siberian peoples until
fairly recently and the weakness of government agencies responsible
for development of the native population limited funding for such
research.

However, since the mid-1980s, with the development of ecological
movements and new conservation programs throughout the former
USSR, the idea of protecting aboriginal modes of subsistence has
gathered broader support. Its proponents include biologists seeking
to establish new protected areas in Siberia, such as the Beringia Heri-
tage International Park and a biosphere reserve on the Commander
Islands (Bogoslovskaia et al. 1988, Zimenko 1987). A few regional-
level reports in the spirit of historical subsistence surveys conducted
in the American Arctic have already appeared under the auspices of
these programs.
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Adaptation

If the term subsistence typically evokes a structure of interaction be-
tween a human population and its environment and resources, adap-
tation, implying as it does adjustment or accommodation, refers to
a process of human culture. Like subsistence, adaptation is used to
mean a wide variety of things (Alland and McCay 1973). Frequently,
the speaker uses the word to define concrete modifications or features
favored in a particular environment, or as a synonym for adaptive
process, that is, the many everyday acts that cumulatively comprise
cultural modification and development in a human society (Kirch
1980:103, Stern 1970: 40—42). In any case, the adaptation concept
was central to the study of cultural evolution in the 1960s and 1970s
appearing in the titles of dozens if not hundreds of books and articles
during that time.

The term gradually acquired a specific connotation in the anthro-
pological field. Adaptation has come to be understood as the process
of development by which a community chooses to embrace a particu-
lar culture, subsistence system, pattern of resource use, etc. as one of
several possible paths to be taken in its particular environment. Both
the process and product of this choice are denoted by the term adap-
tive strategy, which we can define as a specific cultural pattern formed
by the many constituent adjustments people devise to obtain and use
resources and thus to solve the problems of existence confronting
them (Bennett 1969:14, Kirch 1980:129—30, Orlove 1980:251). Of
course, any adaptive strategy is shaped, not only by the nature of
the environment, but also by social values, cultural traditions, tech-
nological development, external influences, and a plethora of other
factors.

A huge amount of anthropological research is devoted to analyzing
the conditions under which this choice is made in various regions: the
degree to which it is conscious or deliberate, the way in which active
transformation of the environment is balanced against concession to
environmental limitations, etc. In one way or another, most writers
emphasize the role of stress as the most important catalyst for modu-
lation and transformation in human societies, and [ have taken it as
the central theme in this book. Drawing from a variety of cases I will
attempt to show how aboriginal peoples of Siberia and the Russian
Arctic developed their subsistence and resource utilization systems



Arctic Context and Research Design 19

under the influence of environmental and social stress, or, more pre-
cisely, the locally specific series of stress factors that constituted the
conditions of their existence.

The “Equilibrium Societies”

Several other terms besides subsistence and adaptation were mile-
stones in twentieth-century anthropology, as scholars made succes-
sive attempts to produce an adequate account of the interaction be-
tween human societies and the environment. One of these, “optimal
population density,” was first introduced by a British demographer,
Alexander Carr-Saunders (1922:200). He defined this as the level
of population density that favors maximum production per member
of the community. This level is believed to depend upon the means
of subsistence and the resource potential of the local habitat, and is
regulated by certain biological and cultural mechanisms in a given
society.’

Another term, carrying capacity, signifies the maximum popula-
tion that can be maintained in a given type of economy without caus-
ing environmental degradation and disequilibrium. Adopted from
population ecology, this concept was very popular in a number of
the social sciences during the 1940s to 1960s as a way to explain
mechanisms of regulating human communities and their impact on
the environment (Alland 1975:64, Brush 1975:799~802, Hardesty
1977:195—211, Maserang 1977: 474, Weeden 1985 : 116, etc.).

It is immediately obvious that both terms implicitly assume the
existence of rigidly fixed linkages between human population levels
and available resources. This view has its origins in pioneering studies
in the field called “human ecology,” and in early attempts to evalu-
ate the role of human societies in relatively simple or closed ecosys-
tems such as islands and tropical deserts (Adams 1935, Birdsell 1953,
Thompson 1949). At the same time, it was based on the presumption
that prehistoric and traditional societies were incapable of modify-
ing their environments, and could only adjust to them in order to
remain in equilibrium with available resources (Helm 1962.: 634—35).
Furthermore, asserted the equilibrium theorists, human groups, like
all animal and plant populations in the ecosystem, strive to main-
tain their numbers at twenty to thirty percent of carrying capacity
(Birdsell 1968:230, Castell 1972:19, Divale 1972:233). The inevi-
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table population increase had perforce to be regulated via infanticide,
abortion, “voluntary death,” intertribal warfare, or was mitigated
naturally by periodic famines and epidemics.

In the 19505 and 1960s notions of strictly regulated, “equilib-
rium” societies commanded great popularity in research on prehis-
toric demography, archeology, and ecology of small-scale hunter-
gatherer and early agricultural societies. This popularity was reflected
in some Soviet publications as well (Averbukh 1967:18—24, Grigor’ev
1974:66, Vishnevskii 1976:24—27).

One refraction of the concept of equilibrium societies was the hy-
pothesis that prehistoric and traditional societies exhibited a special
mode of ecological behavior, centered upon a conservationist attitude
toward and rational use of natural resources. This interpretation ap-
peared in the 1970s and rode the wave of heightened social awareness
of problems of global ecological equilibrium and environmental pro-
tection. In contrast to the rampant consumerism of modern industrial
civilization, early hunters, pastoralists, and cultivators were depicted
as “naive” or “intuitive” ecologists living in close natural harmony
with their environment, intimately familiar with its rules and ob-
serving them religiously in their everyday lives (Hughes 1983, Vecsey
1980, White 1983, Williams and Hunn 1982 for an earlier review, see
Martin 1978:157—62).

A particularly rarefied version of the equilibrium concept appeared
in the so-called “new ecology,” or neofunctionalism, which attempted
to apply the methods and language of population ecology to the
study of human cultures (Vayda and Rappaport 1968, Rappaport
1967, 1971; see reviews in Alland 1975 :63—65, Anderson 1973 :199-
200, Ellen 1978:298—-99, 1982:73—78, Hardesty 1977:15—16, Moran
1982:53—58, Orlove 1980:241—-44, Vayda 1976:645, Vayda and
McCay 1975:293—98). The key concept in new ecology was that of
the ecosystem, an integrated association of living organisms, includ-
ing humans, knit together by dynamic cycles of energy, matter, and
information. Homeostasis was seen as a means of preserving the eco-
system intact, that is, the capacity of elements in the ecosystem for
self-regulation and the tendency to return to a baseline state after any
disruption or change. The concept of self-regulation replaced that of
a passive, stable equilibrium: in new ecology, each element in the
system, humans included, played an active role in its fate.

The popularity of the homeostasis concept was short-lived. Its
many limitations elicited a storm of criticism (Allan 1975:64, Ellen
1982:186—91, Salisbury 1975 : 128—~34, Smith 1984: 69—70, Vayda and



Arctic Context and Research Design 21

McCay 1975 :298—302), followed by a decline of interest in ecosystem
research, and in ecological anthropology. Environmentally oriented
anthropologists became absorbed in new lines of inquiry in the 1980s,
and such words as homeostasis, ecosystem, and equilibrium societies
practically disappeared from new publications.

So, whence the inspiration to revisit the terrain of “equilibrium
societies” and human ecosystems, and even to postulate them as
the central theme of this book? There are several reasons. The idea
of homeostasis was never tested in the context of Siberian peoples
and in recent years has attracted growing interest among Russian
anthropologists (Pika 1986, Lebedev and Oborotova 1991). Research
on other circumpolar social reconstructions such as patterns of in-
digenous gender ratios, infanticide practices, postcontact population
decline, etc. has shown how classical stereotypes in Arctic anthro-
pology often take on a completely different meaning and hue when
examined in light of materials on Siberia (Krupnik 1985, 1990).

My chief desire, however, was to determine, if mechanisms of self-
regulation even existed, how they operated in these traditional Arctic
societies that were so characterized by frequent, profound, and well-
documented transformation and environmental change. Siberia and
the Eurasian Arctic in general represent an exceptionally rich field
for this type of reconstructive research. Over the course of the past
several centuries, the majority of Siberian peoples made a fundamen-
tal transition, from various forms of hunter-gatherer subsistence to
a food-producing economy in the form of reindeer pastoralism. The
emergence of reindeer breeding in Siberia was a spontaneous internal
development and led to the proliferation of much greater cultural and
economic diversity in the Eurasian Arctic than anywhere else in the
North American Arctic or boreal zones.

The catalysts of this revolution, and its ecological, demographic,
and cultural consequences, have yet to appear as the subject of a
sustained and focused inquiry. It seemed to me that the concepts of
ecosystem homeostasis and an equilibrium society might provide a
thoroughly intriguing theoretical framework for such an investiga-
tion.

Research Methodology

The preceding served to guide my selection of a systems analysis and
model building as the modes by which I would attempt to describe
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traditional subsistence forms. In the 1960s, ecological anthropology
pioneered the method of joining these two approaches in case studies
of small residential subsistence communities with a population of a
few hundred people. The annual economic cycle and volume of pro-
duction and consumption of such a community could be recorded
in detail on the basis of field observation or of data culled from
documentary sources.

Roy Rappaport (1967) and Don Foote (1965) first demonstrated
the possibility of applying each of these methods to constructing
quantitative subsistence models and evaluating their impact on the
ecosystem. Since then, the number of documented contemporary,
early-contact, and even prehistoric subsistence patterns has increased
sharply, ranging from hunting, fishing, foraging, herding, to hoe-
and-plough agriculture communities on four continents (see Ellen
1982:126—27).8

In the Russian ethnographic tradition the first and fairly rapid re-
sponse to the ecosystem approach to subsistence studies was the idea
of “anthropogeocenosis,” first formulated by Valerii Alekseev (Alek-
seev 1975). By analogy with biogeocenosis, Alekseev defined this as
a spatial system comprised of components, such as territory, human
groups, and their food-producing activities, all interconnected by a
network of functional linkages such as energy needs, food sources,
information flows, and so forth (Alekseev 1975:19—20).

Any subsistence reconstruction—whether in the form of the small-
scale human ecosystem of classical ecological anthropology or Alek-
seev’s anthropogeocenosis model—presupposes generalization and
consolidation of the units that make up the system into several main
components. | believe there are four such basic building blocks in
resource use and subsistence models of aboriginal Arctic societies.

1. The exploited territory is the sum total of all land by a com-
munity, utilized including significant natural resources for the given
mode of subsistence. Exploited territory usually includes several ter-
restrial biotopes and marine areas where residents pursue maritime
hunting, fishing, and shoreline foraging. It rests on the principle of
human territorialism, the desire of any social unit for its own fixed
habitat with preferential rights over resource exploitation there. In
this sense, territoriality appears to be the most widespread strategy
of traditional resource management and control over local biological
resources (Cashdan 1983: 46—47).

2. The subsistence community, in most human societies, coincides
with the residential community, in the usual anthropological sense
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of this term (cf. Murdock 1967b:79—82). The residential commu-
nity is the most dynamic economic and social unit in a traditional
society capable of demographic reproduction and relatively indepen-
dent existence (Kabo 1986:4-6). It is usually a stable group of indi-
viduals who use a common territory and resources and thus work,
live, and think of themselves as a connected group bound by consan-
guineal, affinal, and affiliative ties.

The heroic task of identifying and mapping native Siberian tra-
ditional residence communities was accomplished by Boris Dolgikh,
who is probably the greatest twentieth-century Siberian anthropolo-
gist Russia has had (Dolgikh 1946, 1949, Dolgikh and Levin 1951/
1962, Dolgikh and Gurvich 1970: map; see also Gurvich 1970,
Vasil’ev et al. 1987). Dolgikh called the Siberian residence commu-
nities “territorial groups.” He found the average population of these
groups to be one to three hundred, and four to five hundred at the
maximum.

To evaluate how effectively a community utilizes its resources we
need to know its population, age-sex ratios, and the number of able-
bodied people. Dynamic factors are also very important, including
the birth rate, mortality and natural increase, the prevalence of vari-
ous forms of population control, and the capacity for population
growth in favorable conditions.

3. The domestic animal population is the only component of the
human ecosystem that is completely determined and regulated by
human economic activity. In native Siberian subsistence systems it
consisted of domestic reindeer and dogs. The most important quan-
titative characteristics of this component include the number of ani-
mals, their age-sex structure, both natural and in captivity, how much
food they required, and the amount of resources and human labor
required to maintain them.

4. Subsistence implements are a category that represents all articles
made by the community for its livelihood, including housing, stor-
age, and other structures, tools, hunting equipment, transportation,
clothing, and all manner of household items. In our case, we are
concerned with the following characteristics of this component: the
number and size of separate constitutive elements, their use life, the
labor required to produce or annually replace them, and their use
value in natural equivalents.

In any relatively closed subsistence system these main elements are
connected by functional links that ensure the stable survival of the
community through production, consumption, exchange, and utili-
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zation of local resources. The traditional method ecological anthro-
pologists use to describe these relations is a detailed flowchart of the
ecosystem that measures the energy (or other) flows through the basic
components (see Ellen 1982:106—10, also Burgess 1974, Kemp 1971,
Odum 1967, 1971, Parrack 1969, Rappaport 1971, Thomas 1973, etc.).

For my analysis of Siberian native subsistence models 1 employed
a different approach, known in geography as the balance method.
Essentially, it involves establishing income-expenditure equations for
any form of matter or energy in the system and then identifying the
actual net difference between them (Armand 1947:629—37). In any
subsistence community we can calculate a subsistence balance, that
is, the proportional relation between a community’s needs for food,
fuel, raw materials, and exchange, and the actual supply of these
goods that is generated by all economic activities.

The most elegant way to do these calculations is through an annual
subsistence balance, adding together all elements in the system for
a complete economic cycle. Ideally, analysis of a subsistence system
should be based on a series of several annual balances, preferably over
different periods of time. The ratio of needs to actual supply shows
how effectively a community used the resources it controlled, and to
what degree its needs and population really were in “equilibrium”
with the environment.

Since the 1960s, the standard practice is to measure internal link-
ages in complex human ecosystems in energy units, or kilocalories.
Interestingly, using energy units to analyze native Arctic economies
was first suggested by the Russian zoologist Sergei Buturlin in 1928.
Long before the emergence of ecological anthropology, he identified
the methodological advantages of this approach: it is universally ap-
plicable, easy to calculate, and permits comparison of subsistence and
market production (Buturlin 1928: s50—52). However, Buturlin’s ideas
were greeted unenthusiastically in Russia, and remained absolutely
unknown in the west. Thirty years later they resurfaced completely
independently in Don Foote’s work, and were subsequently taken up
by other researchers in Alaska and Canada.

Focus of the Present Study

The method by which I propose to analyze native Siberian tradi-
tional subsistence systems consists of the following: (1) selection of
several model communities representing different economic types;
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(2) quantitative analysis of relationships among the most important
components in the ecosystem; and (3) computation of balances be-
tween needs and actual production for certain sequences of years to
determine whether net consumption was positive or negative. The
reader will find this reconstruction with requisite explanations and
details in chapters 2 and 3.

Having established this methodology, 1 immediately want to be
clear about its limitations. In general, any energetics approach, and a
balance analysis in particular, emphasizes production and consump-
tion. Thus, while it entails consideration of a broad range of human
activities in the overlapping fields of economics, demography, natural
resource use, and ecological behavior in general, it does not encom-
pass the entire range of human adaptation. In the more traditional
understanding, a system of cultural adaptations includes such things
as housing, settlement, and various social institutions, as well as
purely physiological mechanisms of human-environment interaction,
such as diet, metabolism, and energy expenditures in work activi-
ties. These linkages are only indirectly relevant in the methodology 1
employ.

Reconstruction of traditional subsistence balances, as the reader
will see, requires such voluminous quantitative data that constructing
one of equal detail for the entire Siberian Arctic is hard to imagine.
This natural condition forced me to focus on a few selected areas.

Geographically, the reconstruction is focused on the tundra zone
of the Eurasian continent. By the early twentieth century, a wide
spectrum of traditional and modernized subsistence patterns replete
with multiple local and ethnic variations was represented in this
zone, which extends almost eight thousand kilometers from the Kola
Peninsula to Bering Strait.

Economically, the focus of our interest lies in the two main forms
of subsistence in this zone, sea-mammal hunting and intensive rein-
deer pastoralism. Together they formed the basis of survival for
more than forty thousand people, or approximately two-thirds of
the native population of the European and Siberian Arctic. Over
thirty thousand of these were reindeer herders conducting a highly
productive economy, including the reindeer Chukchi, Chuvants, and
Koryak, European and Siberian tundra Nenets, and Izhma Komi.
Another ten thousand indigenous residents of the Eurasian Arc-
tic were settled maritime hunters, namely Asiatic Eskimo, coastal
Chukchi and Koryak, Kerek, and certain groups of Nenets and Saami.

Of all the subsistence patterns found in the Siberian Arctic, inten-
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sive reindeer breeding and maritime hunting stand out as the most
stable and economically productive. As stable and productive forms
of subsistence, they represent ideal models for analyzing mechanisms
of supposed equilibrium between traditional societies and the natural
resources they used.

Ethnically, reconstruction of subsistence balances is limited to
three groups, among whom reindeer breeding and maritime hunting
achieved the apogee of their specialized development. For reindeer
breeding, these are the tundra Nenets and reindeer Chukchi, and for
sea-mammal hunting, the Asiatic Eskimo. The ethnographic data on
these three ethnicities constitute an abundant empirical basis for our
task. In subsequent chapters, these are amplified with data on other
peoples of the Eurasian Arctic zone, and of North America.

Finally, chronologically, the balance analysis is limited to the time
period that gives us the most complete assemblage of sources. As |
noted above, the most detailed statistical reports on native Siberian
subsistence date from the 1920s and 1930s. These embrace census
materials; inventories of local households, reindeer economy, and
pasture use; records of game harvests; community population lists
and vital statistics, etc. Thus, this time period appears the most prom-
ising for reconstructing traditional subsistence systems, albeit ones
slightly transformed by contact with a market economy. Moreover,
this period is still sufficiently recent that we can supplement writ-
ten records with oral history, elders’ recollections of their youth and
childhood, and stories their parents passed down to them about life
“in the old days.” In the early 1970s, when | was beginning my ethno-
graphic fieldwork in the Siberian Arctic, it was entirely possible to
find people to tell these stories, since every village had more than
a few elders born in the early 1900s, who remembered that period
clearly.

All the reconstructions of traditional subsistence models of the
Asiatic Eskimo, Nenets, and Chukchi in the early twentieth century
were based on case studies of specific local hunting and reindeer-
herding communities. These communities and the reasons for select-
ing them are discussed in the two chapters that follow.

But the method I use in this book does not consist simply of
reducing a few subsistence systems, or, more precisely, their time-
focused historical models, to a set of numbers and calculations. Like
all elements of culture, subsistence systems have their own history.
They evolve out of other forms that preceded them, and then, having
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reached a certain level of development, are replaced by others in the
course of a logical transposition or as the result of ecological and/or
social collapse.

This means that we should also regard each and every subsistence
system as an adaptive strategy, that is, a defined mode of cultural
adaptation embraced by a human community in response to spe-
cific ecological or social conditions—conditions that are themselves
changing as a result of multifaceted ecological processes, contact with
other cultures, technological development, and population growth.
Only on the basis of a wide range of sources is it possible to trace these
two interconnected but relatively independent dynamic processes.
Paleoecology, archeology, and oral and documentary history allow
us to peer more deeply into the past than does field ethnography, and
to glimpse new relationships and interactions that previously have
been obscured from view. This is the position from which I examine
the evolution of Siberian reindeer pastoralism and maritime hunting
in chapters 4, 5, and 6.

Shifting our lens through the course of the book from diachronic
to synchronic views thus substantially strengthens the depth of field
of the present analysis. In the pages that follow I make frequent use
of this “zoom” technique to open up new perspectives on peoples
and places that until now have rarely been explored, and even less
explained. The degree to which I have succeeded, and thus bring us
closer to answering the questions raised here, remains for the reader
to judge.



CHAPTER TWO

Sea-Mammal Hunters
of the Arctic Coast

Historical Setting

Q s one sails along the Chukotka coast in summer, even from

some distance out at sea one can make out numerous irregular
hillocks richly velveted with vegetation, bright green against
the dark cliffs and gray cobble beaches of the Arctic shore. Here and
there they are pierced by fragments of white whale bone, or the ver-
tical turret of a whale’s bleached jawbone standing in sharp relief
against the dark humus of the coastal precipice. The strip of beach
down below is littered with chunks of marine mammal bones, bits of
driftwood, and giant whale skulls half-buried in the beach pebble or
sand. These are the ruins of ancient villages of sea-mammal hunters,
who abandoned them decades or sometimes centuries before, but left
behind this clearly visible reminder of their presence there.

For several thousand years, the steep-cliffed, apparently inhospit-
able Asiatic side of Bering Strait has been the center of one of the
most highly developed aboriginal marine hunting cultures in history.
People were able to survive on these Arctic shores because they hunted
marine mammals—whales, walruses, and seals—and used the other
resources of the sea and the adjacent tundra. Now, when almost all
the coastal population of the Chukchi Peninsula has been consoli-
dated into several large villages deep in its bays and sounds, only
two or three settlements, a few weather stations, and scattered sea-
sonal hunting cabins attest to a human presence for hundreds of miles
along the sea coast. However, not so long ago this whole coast was
densely settled. As recently as the turn of the century several dozen
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aboriginal villages and camps existed here, until their inhabitants
were subsequently relocated into centralized settlements.

The locations and names of the majority of aboriginal villages on
the Siberian side of Bering Strait could be found on maps dating from
as early as the mid-eighteenth century (Atlas 1964, Krupnik 1983 : 85—
89). However, the first relatively complete data on the total coastal
population of Chukotka and the size of their villages appeared only
in 1895, in the coastal census conducted by N. L. Gondatti (Gondatti
1898, Patkanov 1912:892). This survey confirmed prior observations
that this population was effectively divided into two groups of people,
the coastal Chukchi and the Asiatic, or Siberian, Eskimos (Gondatti
1897b, Miller 1897, Vdovin 1954), who had been referred to in earlier
Russian sources of the eighteenth and nineteenth centuries by the
general name of “settled Chukchi.” This division has been preserved
and reinforced in both anthropological literature and local adminis-
trative practice ever since. Although the environment in which these
two peoples lived and the resources they used shared many elements
in common, making them closely related in their material culture,
they represent two independent ethnogenetic traditions. The focus of
our present study is the subsistence system of the Asiatic Eskimos, or,
more exactly, a reconstruction of this system based on sources from
the first decades of this century and oral histories preserved by local
elders.

By the late 1800s the Asiatic Eskimos numbered approximately
1,300, or roughly one-fourth of the coastal population of the Chukchi
Peninsula. Notwithstanding enduring and intensive contacts with
emissaries of the external world—Russian and American traders,
travelers, and whalers—they preserved a high degree of cultural con-
tinuity in their traditional modes of subsistence, social organization,
and settlement patterns. The social structure of their everyday life was
organized around five to six territorially based residential communi-
ties, which roughly corresponded to preexisting kinship-based tribes
dating from the eighteenth and nineteenth centuries and presumably
earlier (see Chlenov 1973 : 6—14, Krupnik and Chlenov 1979:20—24).
Those communities typically included people living in one or more
closely related villages or camps (see fig. §). Each community and
even each large sedentary village of 100 to 150 people or more con-
stituted a relatively autonomous economic, social, and reproductive
unit. A community had its own hunting territory whose boundaries
were well known. It served as a breeding pool for the overwhelming
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majority of marriage partners and as a laborpool for the formation of
hunting boat crews whose cooperation in the harvest of large marine
mammals was essential to the community’s survival. The community
regulated the distribution of meat, the celebration of annual rituals,
and the fulfillment of general cycles of social life.

The overall population numbers and the size of individual Siberian
Eskimo communities and their corresponding settlements are pre-
sented in table 1 for a period of more than forty years, beginning
in the late 1800s. The majority of these settlements can be found on
the earliest Russian maps dating from the mid-eighteenth century.
Archeological evidence indicates that many of the settlements were
fully established in the precontact time, while some, like Kivak and
Sireniki, are at least 1,500 to 2,000 years old. Such continuity in what
archeologists term the subsistence-settlement system in this area in-
dicates the high degree of adaptation the aboriginal population had
achieved to the environment it used and occupied. It is this close
interrelationship between the Eskimo community and its environ-
mental or ecological context that allows us to focus clearly on it as an
independent ethnoecosystem, and to identify it as a highly appropri-
ate model for balance analysis of the traditional resource utilization
system.

In their size, their high degree of territoriality, and in certain gen-
eral principles of social structure, the Asiatic Eskimo communities
of the late 1800s were very similar to the kinship-based territorial
groups, or “societies,” that ethnohistorians have described among
Eskimos of northern and northwestern Alaska, Seward Peninsula,
and the Yukon-Kuskokwim Delta from this period and earlier (Burch
1975:10—~13, 1980, Ray 1975:105, Shinkwin and Pete 1984). This
similarity of social structure eases comparison between the subsis-
tence models of peoples from both sides of Bering Strait. For purposes
of reconstructing such models, we chose to focus mainly on five main
communities of Asiatic Eskimos for which we have the fullest collec-
tion of narratives, archival records, and ethnographic field materials
pertaining to the period from the 1880s to the 1930s.! Henceforth,
we will refer to them by the names of their main settlements: Sire-
niki (Sighinek), Naukan (Nyvuqaq), Chaplino (Ungazik), Avan, and
Kivak, and will employ the orthography current in Russian docu-
mentary sources of the 1920s—1930s.2 Some data indicating the chief
demographic and economic characteristics of these communities are
shown in table 2. More detailed information on the history and social



TABLE I
Asiatic Eskimo Population by Villages, 1895-1937

Villages 1895 1901 1913 1923 1926 1932 1937
Sireniki 77 58 49 57 49 108 192
Imtuk 43 65 93 110 124 51 0
Kynlirak 0 0 0 0 0 39 0
Naxukan 299 NA NA 318 349 351 343
Chaplino (Ungaziq) 500 442 334 190 254 298 246
Ukig’iarak 0 0 ? 0 0 13 ?
Tyfliak 0 0 15 110 49 0 0
Uniyramkyt 0 0 45 NA 0 0 0
Napakutak 52 37 46 NA 41 26 0
Sikliug 0 ? 31 55 45 64 55
Pagiiliak 0 0 14 ? 0 0 0
Avan 101 98 110 92 77 56 46
Ureliki (Ugrilyk) 0 0 ? 52 32 43 63
Yryrak 24 9 15 0 0 0 0
Plover 0 0 0 0 0 17 21
Kivak ? ? 23 74 66 80 80
Tasik (Chechen) 140 94 54 52 32 NA 16
Subtotal 1,236 NA NA 1,110 1,118 1,129 1,041
Other
Wrangell Island 0 0 0 0 51 45 ca.50
Big Diomede Island 97 NA NA 42 27 27 ca.20
Uel’kal’ 0 0 0 52 105 ca.130 ca.180
Total 1,333 NA NA ca.1,300 1,301 ca.1,350 ca.1,310

SOURCES FOR SURVEY YEARS: 1895: Patkanov 1912:892; 1901: Bogoras 1904:29—30; 1913: Revizskie skazki
1913 :§84; 1923: Materialy po statistike 1925 : xxvii—xxix; 1932: Orlova 1936: 34; 1937: Materialy Chukotskoi zemekspedi-
tsii 1938:29-33.

Major villages of the respective communities are shown in italics. NA: No data available. ?: Occupation uncertain.



TABLE 2
Asiatic Eskimo Communities

Community members

Number
Survey of Boat Women Sled
Communities years villages Populations  Households  crews® Men & aged Children dogs
Sireniki 1923 4 167 31 9 44 58 65 158
1933 3 215 35 10 54 76 85 176
1937 1 193 36 8 53 67 73 234
Naukan 1923 1 318 55 14 75 91 152 280
1933 1 332 62 15 86 101 145 29§
1937 1 337 64 12 85 98 154 286
Chaplino 1923 7 365 63 16 87 118 160 340
1933 3 346 53 16 92 102 152 315
1937 2 304 58 12 91 104 109 316
Avan 1923 3 144 27 6 35 56 53 89
1933 2 112 18 6 34 42 36 116
1937 2 105 19 4 28 38 39 132
Kivak 1923 2 126 23 5 27 38 61 138
1933 2 113 17 5 25 35 53 120
1937 2 96 17 4 30 32 34 180
Total for five 1923 17 1,120 199 50 268 361 491 1,005
communities 1933 11 1,118 197 52 291 356 471 1,022
1937 8 1,035 194 40 287 339 409 1,148

SOURCES FOR SURVEY YEARS: 1923: Materialy po statistike 1925; 1933: Orlova 1936; 1937: Materialy Chukotskoi zemek-
speditsii 1938. A version of this table was first published in Arctic Anthropology 25(1), 1988.
* Number of boat crews estimated according to local elders” memories.
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structure of specific Siberian Eskimo tribes and villages was compiled
by Mikhail Chlenov and the present author from 1971 to 1987 and
has been presented extensively in various publications, to which the
reader is referred (Arutiunov, Krupnik, and Chlenov 1982, Chlenov
1973, Chlenov and Krupnik 1983, 1984, Krupnik 1983, Krupnik and
Chlenov 1979, etc.).

Traditional Resource Use

At this point, however, one question immediately arises that must ad-
dressed before we proceed further: to what degree did Asiatic Eskimo
society of the early twentieth century retain the characteristics of an
original subsistence system that predated widespread European con-
tact, and, therefore, to what extent can we regard it as a valid basis
for a retrospective analysis? By the beginning of the twentieth century
Asiatic Eskimo society had already moved far beyond any kind of
“prehistoric” state. It had been exposed to long-standing contact with
the outside world, including widespread proliferation of firearms
and other manufactured goods, and thoroughly penetrated by well-
established commercial trade. Eskimo hunting resources had been
heavily exploited by commercial whalers for two or three generations
already. Often adult male hunters spoke English, and some spoke
Russian, too. Many had worked on the American whaling ships and
trading vessels, and had visited Nome or the Russian trading post of
Novo-Mariinsk in Anadyr estuary several times. And, after planting
a flag in the Chukchi Peninsula in the early 1920s, Soviet administra-
tive power was increasingly brought to bear on native society, with
its own agenda and plans for the communist transformation of life
among the indigenous population.

At the same time, although these developments indeed had a sub-
stantial cumulative effect, traditional subsistence was altered much
less by such changes in Siberia than in many other areas where Eskimo
people lived. Sea-mammal hunting remained the primary source of
food and subsistence. All the Eskimo communities were tenaciously
located in the traditional resource territories that they had used as
far back as anyone remembered. Until the 1930s no aboriginal settle-
ments sprang up around missionary posts, trading centers, or whaling
and fishing stations; that is, none of the communities shifted to and
embraced life within an imported or radically transformed subsis-
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tence system. Except for one settlement, the villages still had no per-
manent European residents who might have destroyed or somehow
regulated the annual economic cycle. Therefore, although the data
from the 19205 and 1930s might be inadequate for an exact quanti-
tative evaluation of the precontact subsistence system, they appear
to represent the earliest well-documented synchronic section upon
which it is possible to make a set of reconstructions of precontact and
early-contact society that reach backward in time with varying de-
grees of completeness and reliability (Krupnik 1981b: 4—s). They thus
present a unique opening to the upstream historical reconstruction
of a reality otherwise closed to us.

The traditional and early-contact economy and culture, and spe-
cific aspects of hunting activities and social life among the Asiatic
Eskimos, have been adequately treated in numerous works in the his-
torical ethnographic literature, to which the reader is referred (Bogo-
ras 1904/1975, Hooper 1856/1976, Hughes 1984, Krupnik 1980,
Menovshchikov 1956, 1959, 1964, Orlova 1941, Shnakenburg 1939).
Therefore, I wish here only to summarize those aspects of Siberian
Eskimo resource utilization that bear directly on our further recon-
struction of ecological balances, or that merit more attention than
they have received to date.

Virtually all contemporary writers have observed that the out-
standing feature in the way any Eskimo group utilized its environment
was the high degree of both complexity and variability in its subsis-
tence. The Eskimo resource utilization system is one in which inhabi-
tants show great flexibility in using a whole range of resources avail-
able in the environment where they live. Over and above noticeable
regional and structural variations, “seen everywhere in the Eskimo
world, is an economy that is omnivorous or tending to be so by which
the band exploits a wide range of faunal resources, . . . from whales
to shellfish and caribou to lemmings” (Taylor 1966 :118—19.)

Narratives and ethnographic records of the nineteenth and early
twentieth centuries demonstrate that the Asiatic Eskimos were no
exception to this general Eskimo pattern. Their primary subsistence
base consisted of a wide array of marine mammal species, both
pinnipeds—walrus, bearded seal, smaller seals, and sometimes sea
lions——and cetaceans, including bowhead, gray, humpback, and be-
luga whales. In addition, it was substantially complemented by fish-
ing, land-game and bird hunting, egg collecting at bird colonies,
beachcombing for various sea products, and gathering edible plants
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from the inland tundra. Humans exploited virtually all available links
in the food chain, such that the Eskimo community figured as a con-
sumer on four or five trophic levels simultaneously, from the simplest
forms of vegetation to large predators such as polar bears and car-
nivorous seals.’

The complexity of the traditional Asiatic Eskimo resource system
shows up most clearly in the intimate relationship between where
people chose to live and how they made use of the surrounding envi-
ronment. Roughly twenty Eskimo settlements dotted the Chukotka
coast in the late 1800s, and all but one had been abandoned by their
residents or closed by order of the local authorities by the r950s
(Krupnik 1977, 1983, Krupnik and Chlenov 1979). If we look for a
pattern in their locations, we find almost al! of them nestled precisely
at points of very high natural resource productivity. Typically, these
were places where no fewer than three sorts of coastal-zone biological
resources were found in peak concentrations.

The traditional pattern of village location also indicates that, in
the past, Asiatic Eskimos employed at least two very different and
location-specific forms of resource utilization, which required differ-
ent harvesting niches and settlement strategies. The first was based
upon the pursuit of large marine mammals, mainly whales and wal-
rus. Eskimos exploited this very productive link in the food chain for
relatively brief times during the course of the year when these ani-
mals migrated first north, then south, along the Chukchi Peninsula
to and from their summer feeding grounds. Villages based on this
procurement strategy were invariably located on the open coast with
direct access to the sea, as close as possible to the routes taken by
the animals during spring and fall migrations. All the largest villages
fell within this category, that is, those that constituted the primary
settlements of the initially tribal, and subsequently residential, com-
munities. These included Chaplino, Naukan, Avan, Sireniki, Kivak,
Imtuk, and others.

The second resource utilization system was based upon intensive,
year-round seal hunting (ringed seal, bearded seal, and harbor seal).
These are animals who live more or less permanently within a given
territory and are therefore a more consistent and less mobile resource.
Communities based on this resource strategy tended to be settled in
more enclosed gulfs, straits, and bays, where there were also high
concentrations of fish and marine life, as well as favorable conditions
for aquatic fishing in the summer and for ice fishing and sealing in
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winter. Typically these settlements—Ugrilyk (Ureliki), Sikliuk, Pagi-
liak, Tasik, and so forth (see table 1)—were much smaller than those
based on hunting walrus and whales, and were basically little more
than permanent hunting camps, with twenty to fifty inhabitants.

Fishing, hunting, and gathering played an important role in both
forms of subsistence strategies, and fish, birds, bird eggs, edible
plants, and sea products were an essential part of the diet in all
settlements, regardless of their location. However, not coinciden-
tally, the majority of the old villages were in fact located in places
with favorable conditions for fishing—on or near estuaries, lakes,
and lagoons with reliable supplies of freshwater or anadromous fish.
This largely reflected a risk management strategy—in the event that
the marine-mammal hunt was unsuccessful, fish remained the single
alternative source of food for humans and dogs, particularly in the
winter months, when other resources were inaccessible.

Judging by the archeological evidence and the distribution of aban-
doned prehistoric settlement sites, the subsistence strategy of the
Asiatic Eskimos remained practically unchanged throughout most
of their history (see chapter 6). It was based on intensive exploita-
tion of highly productive, spatially concentrated, and technologically
harvestable resources of sea and land simultaneously. The seasonal
hunting of migrating marine-mammal stocks formed the core of the
economy. It provided a means for the sea-mammal hunters to exploit
a biomass that was in fact the product of distant feeding grounds,
and that migrated beyond their reach for most of the year. In addi-
tion, this was supplemented by exploitation of various locally avail-
able secondary resources. As a result, over the course of centuries
the location and dimensions of the Asiatic Eskimo ethnoecosystem
were determined by a cultural calculus of three main factors: com-
plexity, or breadth of the available resource base, convenience for
sea-mammal hunting, and minimizing distances between the various
resources harvested.

Exploited Territory

The northern and southeastern edges of the Chukchi Peninsula just
opposite Cape Prince of Wales, Alaska, and St. Lawrence Island was
the historical territory of the Asiatic Eskimo from the eighteenth cen-
tury through the first half of the twentieth. It is a mountainous region
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of moderately high elevation. Throughout most of its extent, rocky
massifs plunge straight down to the sea, forming a highly irregular
coast consisting of numerous uplifted mountain systems gouged by
deep valleys. As late Ice Age glaciers melted and sea level rose, water
advanced into most of these valleys, forming fjord-like bays such as
at Provideniia, Tkachen, and Romulet, or lakes and lagoons barely
separated from the sea by a narrow sandspit, such as at Kivak, Esti-
khet, and Imtuk lakes (lonin 1959). Seen from the sea, this region
looks like a crenulated series of small, half-moon bays divided by
horns of high-cliffed capes. In the past each one of these curving bays
was home to an individual Eskimo settlement, and the high rocky
promontories in between served as natural boundaries demarcating
its hunting territory.

Along this section of the coast there are relatively few places with
sufficiently large, flat spaces to build a good-sized village. Therefore,
Eskimo settlements were usually set up on a series of low terraces
rising up from a sandspit or beach-rock shoal, or on a cliff over-
looking the water. Accordingly, there came into being a recognizable
stereotype for a “typically Eskimo” settlement site. Generally speak-
ing, if you see a high cliff protruding into the sea, and beyond it a lake
or lagoon separated from the sea by a narrow beach-rock spit, then
at the base of that spit you are more than likely to find the remains of
an old settlement. Above the dwellings, on a steep talus slope spilling
down from the mountains above, you could expect to find a ceme-
tery, and occasionally a small fortress-like structure of large boulders
in the shape of a wall or a circle. Knowing, then, what to look for,
it is often possible to predict quite accurately the locations of many
ancient Eskimo settlements just by examining a good large-scale map
of the coast (Chlenov and Krupnik 1984:8).

This stereotype of Eskimo settlements derives from several eco-
logical conditions. The narrow spit dividing the lagoon from the sea
served as a barrier between two aquatic environments, the saltwater
world of the sea, and that of a freshwater lake, or brackish lagoon.
As is always the case, at the natural intersection between two ecosys-
tems one finds a higher concentration of living organisms, including
harvestable fish, birds, and marine mammals. The rocky cliffs provide
a niche for bird colonies and a good lookout over the surrounding
territory. Below the ocean’s surface, they inevitably drop off sud-
denly to great depths, and therefore give ready access to yet a third,
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near-shore ecosystem, which is also distinguished by its high bio-
logical productivity. The flat surface of the spit made an ideal space
for launching and hauling out boats, for dragging ashore the catch
and butchering it, and for erecting boat racks to hang and dry the
walrus-hide-covered boats, as well as other household possessions.
Relatively soft, sandy soils at the base of the slope permitted conve-
nient digging for foundations of semisubterranean dwellings and for
underground pits, where meat was stored.

In addition, in many Eskimo settlements, when summer came, it
was customary to move the skin-covered frame tents that served as
year-round dwellings down from the high terraces and slopes and
set them up on the rocky shoal at the water’s edge. These two areas,
then, became the village’s summer and winter grounds, as it were.
According to the stories, this was the practice among the residents of
several villages, such as Sireniki, Imtuk, Avan, Kivak, Tasik, Pagiliak,
and Napakutak.

The total productive area accessible to the settlement, including
meat-storage pits, boat racks, and the strip of beach used for pro-
cessing and dividing the meat, could thus be as high as three to five,
or even ten to fifteen, hectares for a large community of 150 to 200
residents or more. The degree to which human use transformed the
natural landscape here was very high. Virtually all components of
the local ecosystem were radically altered, including surface struc-
ture, upper soil layer, and vegetation. Therefore, these patches of the
coast where traditional hunters lived should with all justification be
considered anthropogenic landscapes of the Arctic, formed through
centuries of constant human activity.

The territory used by a single Eskimo settlement or a commu-
nity of a few settlements usually encompassed a narrow near-shore
fringe no more than one to two kilometers wide. Further into the
tundra the Eskimo territory gave way to the “land of the Chukchi,”
used by nomadic reindeer herders. The upper reaches of the deep
bays and fiords, such as at Provideniia, Tkachen, and Romulet, were
considered to belong to these Chukchi reindeer herders, as well as
the interior of Arakamchechen Island, the south coast of which was
used by Eskimos. However, no restrictions existed for coastal peoples
venturing into or traveling through the tundra, and in particular no
fixed boundaries were necessary between areas used by inland and
coastal peoples, as they were so different in their subsistence focus.
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Eskimos frequently visited the nearest reindeer herders’ camp to ex-
change goods with them, traveling upstream by skinboat when the
rivers were free of ice, and by dogsled in winter.

In addition, permanent rendezvous places for meetings between
coastal hunters and reindeer herders existed until the early to mid-
twentieth century. Such places were numerous and included, for ex-
ample, sites in the middle course and in the estuary of the Kurupka
River, along the edge of Penkignei Bay and at the head of Mechigmen
Bay, to name but a few.

While no precise boundaries existed in the inland tundra between
territories that Eskimos and Chukchi exploited, the seashore and the
near-shore waters were fairly strictly divided between neighboring
coastal communities and villages, whether Eskimo or Chukchi, by
boundaries that were relatively unchanging and well known to all.
For the time recorded we have no information about any violations
and/or conflicts between neighboring coastal settlements over marine
hunting areas. In the past the boundaries of a community’s terri-
tory were strictly observed and to hunt on another’s grounds without
permission was considered improper behavior. Members of differ-
ent communities sometimes used economic resources such as walrus
rookeries or bird colonies cooperatively, but this was always regu-
lated in some way on the basis of reciprocal agreement, famine relief,
kinship affiliation, or consociation between neighbors.

Since the extent of the resource territory of an Eskimo community
was usually determined by some natural markers, it did not always
correspond neatly to the actual number of people in each commu-
nity. Thanks to an intensive economy based on spatially concentrated
marine resources, population density among the coastal Eskimos of
the Chukchi Peninsula ranged from 1.2 to 1.4 per square kilometer,
and, in places, as much as § to 7 per square kilometer, that is, fifty
to sixty times higher than the average for the whole Chukchi Penin-
sula (e.g., 0.025 per square kilometer) and a hundred times higher
than that of the reindeer herders in the continental interior (0.013
per square kilometer). In the eighteenth and nineteenth centuries,
when the number of Eskimo settlements on the Siberian coast was
much higher—thirty or forty on the southwest edge of the Chukchi
Peninsula alone—the distance between them never exceeded eight to
twelve kilometers, and the entire Asiatic side of the Bering Strait was
both densely populated and actively utilized.

In addition to the residence area proper, an Eskimo community’s
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territory included several types of exploited grounds. As shown in
figs. 6 and 7, these included the marine hunting zone, highly pro-
ductive fishing areas, places for hunting birds, for gathering seaweed
and other edible plants. On the average, the territory used by a com-
munity included 4o to 60 square kilometers of coastal land (20 to
30 kilometers of shoreline) and 90 1o 150 square kilometers of adja-
cent waters. The main hunt for marine mammals usually took place
directly in front of the village. Until the use of outboard motors be-
came widespread at the beginning of the 1930s, hunters relied upon
either paddles or a sail while tracking an animal, so that killing their
prey near the village significantly economized on the labor required
to transport it to the place of butchering and consumption. Places
where marine mammal stocks would regularly pass close to shore
during their seasonal migrations were especially highly valued. Thus,
residents of Sireniki and Imtuk recall stories of times when migrating
bowheads used to pass within 100 or 200 meters from the shore there.
This made the hunting significantly easier. In summer, the gray whale
calves used to linger by the old settlement of Masik (Mechigmen) in
Mechigmen Bay, swimming practically right up to the beach shoal,
within easy reach for the hunters. On a visit to the Masik site in the
summer of 1981, we saw for ourselves how the young gray whales
swam in the sea right in front of the village, barely 100 meters from
the ruins of the old dwellings (Bogoslovskaia and Votrogov 1982: 37,
Chlenov and Krupnik 1984 :9—10, Krupnik 1984:109~10).

As the older informants frequently emphasize, numerous other
food-producing activities were organized in the same way whenever
possible. In the past, people could trap for Arctic fox, gather edible
plants, and hunt for birds or seals sometimes right on the edges of
the village, no farther than three or four hundred meters out their
door. As a result, the more remote sections of the hunting territory
were not used very intensively, or only when it was absolutely nec-
essary. If the fishing sites, bird cliffs, or walrus rookeries were at a
distance from the village, special expeditions to reach them by whale-
boat or skinboat were periodically organized, from once to several
times a year.

Old, abandoned village sites formed yet another important ele-
ment in the hunting territory of an Eskimo community. When people
abandoned one site and relocated to another not far away, the old
territory nominally was transferred to the new community, and for
a period of time was partially used by its former residents and their
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Fig. 7. Environmental use by the communities of Avan and Kivak. All symbols are the
same as in Fig. 6. Numbers are place-names to be put on the maps. @: Naivaq Lake;
: Naivaqaq Lake; @: Yuwaghyt Cliffs (Cape Chukotskii); &): Cape Nizmennyi;
: Kivak Lake {Lagoon); @: Cape Nuvuq. Village names—1I: Avan; II: Assiak;
I1I: Kurupkyrak; IV: Kivak; V: Nuvug.

descendants. In this way, the old settlements became seasonal hunt-
ing camps or short-term stations for subsistence activities, or backup
hunting grounds if the hunt failed in the primary territory. If a com-
munity died out or migrated, its hunting areas might lie unused for a
very long time, but anyone belonging to that community apparently
continued to maintain an unwritten prerogative over their reuse or
reoccupation.

If we compare the Asiatic Eskimo traditional system of resource
utilization with published accounts of other Eskimo groups in Alaska,
Canada, and Greenland, we find it adheres to many common prin-
ciples of Eskimo subsistence practices. In all probability, however, the
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Asiatic Eskimo would immediately stand out as the most sedentary
of all the northern maritime hunting societies. They lived year-round
in large, permanent settlements and did not disperse along the coast
or into the tundra for the summer into smaller, seasonal groups or
camps. This higher degree of sedentarism should probably be viewed
as a comparatively late adaptation of the eighteenth or even nine-
teenth centuries. It resulted from increased specialization in Eskimo
subsistence patterns, from close and enduring contacts with Chukchi
reindeer herders of the inland tundra, and from the uniquely rich
marine resource base teeming along the shores of the Chukchi Penin-
sula (see chapter 6).

It is therefore not surprising that the population density among the
maritime hunters of Chukotka in the nineteenth and early twentieth
centuries, one to two per square kilometer, was one of the highest to
be found anywhere in the Arctic, approaching that of the Aleuts or
the Northwest Coast Indians in North America (Testart 1982 530,
Weyer 1932:109~10, Yesner 1980b:731). All this indisputably points
to the exceptionally high productivity of the traditional resource
management system.

The Hunting Community

In much of the ethnographic literature, the existence among aborigi-
nal Arctic peoples of certain fixed type of age and sex structure and
of special mechanisms for controlling population levels and growth
is regarded as established historical fact. This view applies first and
foremost to the Eskimos (Bogoras 1925:29, Harrison et al. 1968 : 411—
15, Malaurie 1973:48—50, Weyer 1932:126, 132, etc.). Their demo-
graphic behavior is frequently taken as a model for all Arctic in-
digenous peoples, and the marriage norms prevailing among the
Eskimo in the past, the practice of “voluntary death” among older
people (senilicide) or killing children (infanticide) are cited in a broad
range of cross-cultural analogies and theorization of demographic
processes in primitive societies (Balikci 1967, Birdsell 1968, Carr-
Saunders 1922, Kjellstr6m 1974-75, Weyer 1932; cf. Krupnik 1985).

It is true that to this day we can only guess to what degree such
occurrences were characteristic of Asiatic Eskimo society in general,
and in the period under our consideration in particular. The available
sources have only recently begun to receive scholarly attention. They
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include data from about twenty different population inventories of
the Chukchi Peninsula between 1895 and 1939 (see table 1 above),
genealogies assembled for Eskimo villages and communities by the
author and Mikhail Chlenov, as well as copies of fairly complete local
registries of births, deaths, and marriages beginning in the 1920s.

Taken together, these sources show that the Asiatic Eskimo popu-
lation was, above all, highly dynamic. Both tribes and settlements
fluctuated rapidly in size as a result of natural increase and migration.
As genealogies and oral histories attest, frequent moves, relocations,
and absorption into the community of families and even entire kin
groups from other tribes were common occurrences in Eskimo life in
the early twentieth century, as well as from the eighteenth century on.

The same sources permit us to reconstruct the demographic struc-
ture of the Asiatic Eskimo communities in the early twentieth century
and to review its main characteristics, including the ratio of men
to women, the proportions of adults of working age, children, and
elderly people, and of people in their child-bearing years (table 3). For
three communities—Sireniki, Chaplino, and Avan—it proved pos-
sible to piece together the entire family composition of all community
members in the early twentieth century and to trace its dynamics
longitudinally through four to five decades.

Based on table 3, the average demographic structure of an Eskimo
community can be computed as follows: 25 to 27 percent men and
29 percent women of working age (16 to 59 years old), 2 to 4 percent
elderly people (older than 60), and more than 40 percent children and
teenagers divided between males and females more or less equally.
The number of adult men determined the number of boat crews—
groups of men hunting together that formed the basic work unit in
the Eskimo community. The crew usually included four to six men
and a few teenagers related by blood or adoption, each of whom had
an assigned role and status in the hunt, the butchering, and the divi-
sion of the meat. Three to four crews, that is, fifteen to twenty grown
men, formed the minimum required to insure the necessary coopera-
tion of efforts needed to kill, transport, and butcher a whale or to
make a productive walrus hunt. In turn, this would be sufficient to
provide a stable subsistence for not less than sixty to eighty people of
various ages. Therefore, in the traditional Asiatic Eskimo subsistence
system, six to eight hunting crews appear to be optimal for a village
community with a total population of 130 to 160.

Compared to certain traditional Eskimo populations of Alaska,
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TABLE 3
Demographic Parameters of Asiatic Eskimo Communities, 18951937

1895 1901 1920 1926 1937
1. Total sample population 1,097 436 335 1,274 1,071
2. Average household size 7.26 7.14 5.23 6.04 5.35
3. % Males 48.4 48.6 46.9 48.6 50.7
4. % Females 51.6 51.4 531 514 49.3
5. Number of women per
100 males 106.8 105.7 112.0 105.8 97.2
6. % population in working
age, 1659 58.3 61.7 534 56.9 53.6
7. % population in active
reproductive age * 44.6 45.9 39.4 38.3 38.6
8. % children under age of 10 31.2 NA 30.1 27.0 28.7
9. % elders over age of 60 1.5 5.0 2.1 3.5 4.6
10. % active hunters 27.4 29.3 27.5 26.4 273
11. Mouths to feed per hunter 3.6 3.4 3.6 3.8 3.7
12. Number of girls per 100
boys under age of 10 98.3 97.6 119.6 108.7 89.7

SOURCES: 1895: Asiatic Eskimo total, Materialy po statistike 1925; 1901: village of Ungaziq
(Chaplino}, Bogoras 1901; 1920: villages of Imtuk, Sireniki, Avan, and Urelik, based on author’s
reconstruction from genealogies; 1926: Asiatic Eskimo total, Poselennye itogi 1928; 1937: villages
of Naukan, Sireniki, Chaplino, Avan, Kivak, and Ureliki, Knopfmiller 1940b.

* Male 20—49; Female 20—-44.

Canada, and Greenland, the demographic structure of the Asiatic
Eskimos at the beginning of the twentieth century stands out as fairly
balanced. The even numbers of men and women, the high proportion
of able-bodied adults and especially adult male hunters, and the high
percentage of children under 16 years old all suggest both a fairly
high degree of welfare among the population and a healthy ability
in the community to reproduce itself demographically. This signifi-
cantly weakens the hypothesis of depopulation, or “extinction,” that
was a recurring theme in some publications in the early decades of
this century, according to which it was maintained that the Asiatic
Eskimo as well as several other Siberian natives were gradually dying
out (Krasil’'nikov 1928, Patkanov 1911:129--30).

Based on the genealogies and data on births and deaths from local
registries, it is possible to compile a fairly clear picture of demo-
graphic processes in Eskimo communities in the 1920s and 1930s.
During this period, in the absence of any special means to control the
population growth, the Asiatic Eskimo exhibited a very high birth
rate of 50 to 60 births per 1,000. Over the course of her reproductive
years, each woman bore an average of 6 to 8 children, and cases of
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10 or 12 births were not at all uncommon. In two communities, Avan
and Sireniki (for which the most complete records of vital statistics
are available), 48 women of reproductive age gave birth to 144 chil-
dren in the decade of the 1930s. Out of these, 22 women registered
4 or more births during this period, up to a maximum of 6 births in 10
years. Such figures show how high both total and age-specific fertility
rates were in all cohorts from age 20 to 44, with each woman bearing
an average of 7.4 children during her lifetime (Krupnik 1987b:100).
Very similar data were collected among the Eskimos of St. Lawrence
Island, where women who entered their reproductive years in the
1920s and 1930s had an average of 7.1 to 8.8 children. One-third of
these women had 10 children or more, with a recorded maximum of
15 births (Byard 1981:70~75, Ellana 1983 : 144—47, 163—65).

If the birth rate in Eskimo communities remained stable and fairly
high, the indicators for the death rates, in contrast, fluctuated notice-
ably. The average mortality rate among the Eskimos was also very
high, not less than 45 to so per 1,000. In Sireniki in the 1930s 78
people died, an annual rate of 40 per 1,000. In Naukan, 146 died
within a decade, or 44 per 1,000, on top of which an unknown num-
ber of deaths of newborns and children less than a year old were not
registered. In Avan and Ureliki together, from 1931 to 1944, 72 people
died, or 47 per 1,000.

A significant portion of these deaths occurred among children
under the age of ten (table 4), and 40 percent of those were infants
under a year old. The first health-care services appeared in the Eskimo
settlements of Chukotka only at the very end of the 1930s or after
1940. Before that, the infant mortality rate was 25 to 35 percent of
all newborns, and in certain years could be 35 to 40 percent or more.
The age peak for mortality occurred among the working adult popu-
lation from 35 to 45 years old in connection with the higher death rate
among middle-aged hunters and women in their late childbearing
years. This age group suffered greatly from the ravages of imported
diseases and, in the past, apparently from famine, as countless folk-
lore materials and stories from elderly informants attest. In adverse
years, when disease or famine struck, the death rate could be as high
as 90 to 100 per 1,000, and significantly exceeded the birth rate.

A complicating factor, unfortunately, is that the ages of elderly
people who died in the 19305 are approximate at best. The Eskimos
never had a tradition of counting one’s calendar age, and during the
first censuses the census-takers simply made an estimate based on
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TABLE 4
Age-Grade Structure of Eskimo Mortality

(as a percentage of all recorded cases)

Age at death, in years

Community 0-1 1-9 10-19  20-29 30-39 40-49 50-59 60

Sireniki, 1930-44 399 276 8.1 4.9 2.4 4.9 4.1 8.1
Avan, 1931-44 316 13.2 6.6 7.9 14.5 7.9 11.8 6.6
Asiatic Eskimo
total, 1939 47.1 171 7.1 7.1 4.3 2.9 5.7 8.6

soURCES: The table has been calculated based upon local death records preserved at the District
Archive for Vital Statistics {ZAGS) in Provideniia and the similar Archive in Anadyr’.

their own impressions. Therefore, it is more reliable to speak about a
person’s “genealogical age,” that is, the order of reproductive genera-
tions according to the genealogies. Thus, among mature and middle-
aged male Eskimos in the 1920s and 1930s (that is, people born from
1850 to 1890), only about 40 percent had grandchildren before they
themselves died. According to reconstructed household lists for 1920
to 1923, for four villages with a total population of 350 (Sireniki,
Imtuk, Avan, and Ureliki), only g out of 63 families spanned three gen-
erations, and only one woman lived to see her great-grandchildren.
According to a household survey conducted by Waldemar Bogoras
in Ungazik in 1901, there were 14 three-generation families within a
population of about 450 people, that is, 18 percent of the 77 families
in all, and not one family in which the lives of individuals from four
generations had overlapped (Bogoras 1901).

According to Eskimo conceptions, most men and women were
already considered “elders” by the time they were 45 or 50, that is,
even before their reproductive years were ended. Although the exis-
tence of people 75 or 8o years old is accurately noted in the genealogies
and documentary sources, it was entirely common for men to die
from “old age” at 50 to 55, and women from 55 to 60, in addition to
the “voluntary deaths” of invalids and disabled people of middle age.

Of course, on a circumpolar scale, the Asiatic Eskimo popula-
tion would appear to be quite long-lived. It has been estimated that
the Siberian maritime hunters showed a higher life expectancy than
the Eskimo societies of the American Arctic, one that approximately
equaled that of the Mesolithic population of Western Europe, but
fell short of that of the Aleuts in the eighteenth and nineteenth cen-
turies (Harper 1980:56—57, Laughlin and Harper 1979:9, Yesner
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1980:731). This is significant because life expectancy is also consid-
ered to be one of the primary indicators of stability, welfare, and high
social development in a traditional population (Laughlin 1966: 485—
87).

The total natural increase in Asiatic Eskimo communities was
highly unstable and fluctuated drastically. In good years, when the
hunt went well and no epidemics struck, the population showed
substantial growth. For example, in Sireniki natural increase added
eight individuals to a base population of two hundred in 1931, and
twelve individuals in 1936, that is, 6 percent in one year. But “good”
years alternated with those in which famines, epidemics, or acci-
dents caused the deaths of entire groups of people, when the popu-
lation would suddenly plunge down again to its previous level or
even drop below it. It is precisely this model of reproduction that the
old Ungazik Eskimo man, Kuvar, so eloquently described to Bogoras
in 1901.*

I want to emphasize that when the Eskimo population decreased
in adverse years it was primarily due to a sudden rise in the death
rate among adults. Throughout the 1920s and especially the 1930s,
the difference between the numbers of children who were born and
who died at infancy, that is, the “pure” annual increase, remained
high and constant, hovering around 20 to 25 per 1,000. In the early
years of life, high mortality could gradually reduce the originally large
age groups, but this tendency practically disappeared by adulthood.
Barely more than a third of the population survived to be adults
and have children of their own. Each child born had a 6 to 10 per-
cent chance of living to be sixty or seventy years old. In the presence
of such demographic features the Eskimo population possessed an
exceptionally high potential capacity for rapid growth if socioeco-
logical conditions remained conducive, especially in periods when
the death rate remained low among the adult population.

This conclusion is substantiated by yet another index—the aver-
age number of children per married couple who survived to adult age
and produced their own offspring. According to the genealogies, for
172 Asiatic Eskimo couples who married between 1880 and 1920, this
indicator was 2.47. When each couple produces 2 children who live to
adulthood a population remains stable; if this indicator increases to
2.5, the population will triple in a hundred years, and if each couple
has 3 children who survive to adult age, in a hundred years the total
population will increase by eight times (Carr-Saunders 1922:105).
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Therefore, Asiatic Eskimo society had the theoretical capability to
double or triple its population every century. But this demographic
potential could be realized only if auspicious socioecological condi-
tions permitted.

All these figures sketch for us a picture of a particular type of
demographic behavior in an early-contact Arctic population whose
members practiced traditional forms of livelihood. They do not con-
firm the widespread representation of Eskimo societies as static and
unchanging, with rigidly imposed limits on growth, a low birth rate
repressed by artificial methods, a relative absence of women, and
zero population growth. On the contrary, great fluidity in the size
and composition of the population was highly typical for the Asi-
atic Eskimos, with a high birth rate and capacity for rapid growth.
And, although adjusted natural increase was in fact low, the reasons
for this lie elsewhere: the high mortality of the adult population, the
truncated life expectancy of younger and middle-aged adults, and the
huge demographic rifts resulting from death from exogenous causes,
including epidemics, famines, and mass deaths from accidents and
disasters.

The Material Basis of Subsistence

For centuries, a settled form of life and a complex, highly specialized
marine hunting economy encouraged the development of a diverse
array of hunting equipment and elaborate household utensils among
the Asiatic Eskimos. Their traditional material culture was seem-
ingly very rich in comparison to that of other indigenous peoples
of the Eurasian Arctic. However, by the end of the nineteenth cen-
tury Eskimo livelihood was already based to a significant degree
upon manufactured, imported implements. Guns, wood-hulled hunt-
ing boats with sails, iron harpoon points and spear heads, hand-held
grenades for killing whales, and various other metal implements and
articles entered the Eskimos’ lives to stay. All this equipment was im-
ported by American and occasionally Russian traders and whaling
ships, and traded in exchange for locally produced goods.

Some traditional subsistence technologies were preserved in the
array of hunting-related articles, such as sealskin floats, straps made
from sea-mammal skin, bone or ivory heads for harpoons, and nets
for catching seals. Even here materials that had been widely used
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in the past but had a high trade value, such as walrus tusks and
baleen, began where possible to be replaced with less remunerative
products, including bone, wood, or reindeer antler. To a lesser degree
these changes pertained to traditional means of marine and terrestrial
transportation, such as skinboats, wooden dogsleds, sledges with
ivory runners, as well as clothing and housing. On the whole, the ma-
terial culture of the Eskimos of the late nineteenth and early twentieth
centuries on the Asian as well as the American shores of Bering Strait
appears to have achieved a remarkable blending of archaic aboriginal
elements and ready-made manufactured items of European origin, as
well as articles that were traditional in appearance but were actually
invented or modernized under the influence of imported goods.

This conglomerate culture is clearly visible in the archeological re-
mains and “garbage dumps” of Eskimo settlements from the period.
To our eyes they now look like chaotic jumbles of marine-mammal
bone remains, fragments of articles made from skin, wood, and
metal, broken bits of glass or pottery from cups and dishes, empty
gun cartridges, enamel pots and tea kettles, and pieces of wooden
plates and clay oil lamps used in traditional life. This mix of local and
imported articles can also be observed in burials of this period, allow-
ing us to date many settlements and cemeteries with great accuracy
(Arutiunov, Krupnik, and Chlenov 1982:54; for Alaskan Eskimos,
see Kilmarx 1986).

The first accurate data on quantities of crucial hunting equipment
in the Eskimo settlements of Chukotka, such as boats, guns, traps,
and nets, were obtained during the Soviet Economic Census of the
Far North of 1926~27. These data can be fleshed out with informa-
tion from subsequent local inventories and from household surveys
conducted from 1920 to 1930. For earlier years we have available par-
tial lists of goods purchased by Eskimos, the accounts of travelers,
and the recollections of contemporary informants from the older
generation (Belikov 1927:120, Kirillov 1908:1776, Starokadomskii
1946:115, Suvorov 1914:193, Vdovin 1965 :258—69).° Judging from
all these sources, by the beginning of the twentieth century the Asi-
atic Eskimos obtained most of their hunting equipment, raw ma-
terials for clothing and housing, and main household items through
trade, whether with Chukchi reindeer herders, American or Russian
traders, or Eskimos from Alaska and Saint Lawrence Island. This
not only placed their livelihood in deep dependence upon commer-
cial and barter trade, it also demanded an enormous annual surplus
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of their own labor production to support such a substantial volume
of trade.

Needs of the Eskimo Community

For our purposes, all the items of consumptoin required to sustain an
adequate life cycle in the Eskimo community can be divided into five
main categories: (1) food, (2) fuel for cooking, heat, and light, (3) dog
food, (4) raw materials for making the many objects of everyday
life, primarily skins for boat and house covers and for clothing, and
(5) hunting surpluses for barter trade with Chukchi reindeer herders
and with nonnative traders for manufactured hunting implements
and food.

Information about the diet structure and daily or annual needs for
food consumption of the Asiatic Eskimo of the early twentieth cen-
tury are sketchy and not very reliable. Estimates in the literature of the
ilk such as “one kilogram of meat per person per day” or “around two
tons of meat per family per year” (Ekonomicheskii Ocherk 1939:90,
Dokumenty 1946:9) are not much use for precise calculations, while
materials from modern nutritional surveys apply to a much later
period (Astrinskii and Navasardov 1970, Zaitsev 1970, etc.). There-
fore, to estimate the traditional food requirements of the Asiatic
Eskimo, I made use of comparable data on the food budget of vari-
ous Eskimo groups in the American Arctic (Draper 1977, Harrison
et al. 1968:345, Kemp 1971:107—108, Rodahl 1954: 24, etc.) and re-
constructions of consumption patterns assembled by Don Foote for
the Eskimos of northwest Alaska in the mid-nineteenth century.

Foote determined the daily food-calorie norm to be 3,000 kilo-
calories per adult male, 2,500 kilocalories per woman and elderly
person, and 2,000 kilocalories per child and subadult under sixteen
years of age. Based on the average demographic structure (discussed
above) of 25 percent men, 35 percent women, elders, and teenagers,
and 40 percent children, the average rate of calories consumed on
a community-wide basis can therefore be computed as 2,425 kilo-
calories per person per day, or 885,100 kilocalories per year, which
we can safely round off to a working figure of 900,000 kilocalories
per year, especially since Foote’s norms in general appear slightly
lower than the estimates of other authors. However, this should be
considered as the minimum level of consumption necessary for the
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community’s survival, since it does not reflect additional amounts
of food for guests and sharing, or for increased consumption during
festivals and times when food supplies were relatively abundant.

It is more complicated to estimate the relative proportions of
basic components within the Eskimo diet—marine-mammal meat
and blubber, fish, birds, plant products, and imported food items—
which fluctuated radically during the course of the year and from one
year to the next, depending on how successful the hunt was. They can
only be estimated very roughly since reliable information in the ref-
erences for the time studied is lacking altogether. When he compared
data among various groups of American Eskimos, Foote concluded
that 65 percent of the caloric content of the aboriginal diet came from
protein and carbohydrates, and 35 percent from animal fats (Foote
1965 :275). As a portion of the 2,425 kilocalories per day norm I have
taken, this works out to consumption of 106 grams of fat (which has
8,000 kilocalories per kilogram) and o.5—1.1 kilograms of marine-
mammal meat, depending upon the actual proportions of other food
sources in the diet.

According to Foote and other estimates in the literature, a tradi-
tional diet for the adult male Eskimo included not less than 1.8 to 2.2
kilograms of marine-mammal meat per day. In my calculations I took
my average norms as 1.8 kilograms for male hunters, 1.2 kilograms
for women, teenagers, and the elderly, and 0.8 kilograms for children
under fifteen. This gives an average of 1.2 kilograms per day for all
members of the community. Marine-mammal meat has an unusually
high fat content—1.8 to 4.6 percent in seal meat, and up to 8 per-
cent for walrus—so a daily ration of 1.2 kilograms of meat would
yield 40 to 100 grams of fat. The addition of yet another 6o grams
of blubber fully met all consumption needs and guaranteed a total of
2,165 kilocalories daily, or 89 percent of caloric intake. This level was
considered to meet fully the consumption needs for marine-mammal
products in accordance with traditional eating habits. The remain-
ing 265 kilocalories, or 11 percent of the average consumption, came
from reindeer meat, fish, birds, and purchased food. Of course, the
actual amounts of each of these could well have exceeded this norm.

Unfortunately, there are no statistical data assessing inequalities
of food intake between wealthier and poorer families in postcontact
Eskimo society. That such inequality existed is clearly documented
in Eskimo folklore sources and in the oral histories of elderly in-
formants. It is known that, at that time, economic inequalities were
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expressed chiefly in the degree to which a household used imported
food and was able to trade with the Chukchi reindeer herders. For
the main food items—marine-mammal meat and blubber, fish, and
birds—such inequalities were offset to a significant degree by pre-
vailing norms of mutual assistance and sharing of food with relatives
and neighbors. This would support our extrapolation of an “average”
norm to obtain for all residents of the Eskimo community.

Like the majority of Eskimo societies throughout the American
Arctic, the Asiatic Eskimos used marine-mammal oil for heat, light,
and cooking, burning it in special stone or clay oil lamps. The avail-
able estimates of fuel oil consumption per family, or household, for
both Asiatic and a wide range of other Eskimo groups from Canada
and Greenland range from 670 to 2,700 kilograms per year; but on
the average they fall between 800 and 1,200 kilograms per year. Some
authentic estimates ran as “blubber from one hundred seals” or “three
kilograms per day.” ¢ Based on my informants’ estimates, average fuel
oil use per family worked out to 1,125 kilogram per year, but con-
sidering the wide range of variability, I took for calculation purposes
a slightly lower round figure of 1,000 kilograms per year per house-
hold. This is based on calculations that in winter, 4.5 kilograms of
oil were burned each day (two oil lamps kept burning twenty-four
hours a day), and 2.3 kilograms were used daily in spring and fall
(one lamp, twenty-four hours a day), while in summer, 1.2 kilograms
sufficed.

Dogs played a central role in traditional Asiatic Eskimo subsis-
tence. Dogsleds were the sole means of transportation in the win-
ter months. Without them, communication between villages along
the coast, trade with the Chukchi reindeer herders, and fox hunting
would have been impossible. Since a substantial portion of the hunt-
ing and fishing catch went toward dog food, the size of the dog team
was usually a direct indicator of a family’s well-being, and of how
good a hunter its main provider was.

The typical fraction of the Asiatic food supply that went to dog
food can be derived from local sources of the 1930s through 1950s, or
borrowed from analogous estimates for American Eskimos. Accord-
ing to the available sources, a figure of 1,000 kilocalories per day, or
365,000 kilocalories per year appears to be a safe average (Bezumov
1960: 40, Ekonomicheskie Obzory 1939:90, Materialy Anadyrskoi
ekspeditsii 1950 for the Siberian side; and Burgess 1974:154, Foote
1970a:310, Freeman 1969/70:168, Kemp 1971:108 for the American
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Arctic). This would be equivalent to average annual daily consump-
tion of 0.7 kilograms of marine mammal meat: 1.0 kilogram per day
in the winter, when the dogs are working, and 0.5 kilograms in spring,
summer, and fall, that is, from late May to November. Alternatively,
the same amount of calories could have been derived from 1.0 kil-
gram of sea-mammal intestines or waste parts, 2.0 kilograms of fish,
1 to 1.5 kilograms of dried salmon, or 150 grams of animal fat.

Information on the use of skins for various household and produc-
tive purposes can be eked out of various local sources of the 1920s
and 1930s and supplemented by recollections of present-day elderly
informants (Krupnik 1976c:26, Morzveroboinyi Promysel 1934: 52,
Rozanov 1931: 54, Zenkovich 1938:61). According to these estimates,
the average family of five needed four walrus skins, two bearded seal
skins and twenty ringed or harbor seal skins annually, in addition
to twelve reindeer skins (which were obtained solely through trade
with the herders) for replacing dwelling covers, hunting equipment,
clothing, footwear, and household items,

In this way, it proved possible to estimate annual basic consump-
tion needs for food, fuel, and the most important raw materials in
the Eskimo subsistence system, with some allowance for the mar-
gin of error resulting from rounding off all numbers to a value that
facilitiates handling large sums. Using these norms, and knowing
the number of people who lived there, the number of households,
or dwellings, and the number of dogs, it was possible to calculate
the annual consumption demands of the Eskimo communities, and
to reconstruct the subsistence balance for each settlement. Thus, the
annual needs for food, fuel, dog food, reindeer skins, and marine-
mammal hides were calculated for five Eskimo communities in three
standardized years: 1920, 1933, and 1937, as shown in table 5.

Given our present state of knowledge, however, it is impossible
to enumerate exactly what amounts of other primary materials such
as bone, ivory, wood, or baleen may have been used to make tools
and household items before the arrival of European trade goods. As
ready-made goods came into popular use, many of these materials,
especially ivory and baleen, along with fur, reindeer skin, and marine-
mammal hides, began to be drained off from the Eskimo subsistence
system in exchange for imported goods. Baleen commanded a par-
ticularly high exchange value from the traders, which was used to
make corsets and hoops for the long women’s skirts then in fashion
in Europe and America from the mid-185os until as late as 1907. It is
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extremely difficult to determine the volume of baleen thus exported,
because it would have fluctuated greatly depending upon the prices
of both imported and local trade goods. For example, at the turn of
the century, bowhead whale baleen was sold for $1.50 to $4.00 a
pound, so that the trade value from a single whale would have been
from $2,000 to $6,000.

Judging by the records of exchange with whalers and traders, some
of the goods the Eskimos traded were raw materials that, until that
time, had held for them only a limited utilitarian value, and thus their
exit from the subsistence system did not represent a particular drain
upon it. This was true primarily of baleen, walrus ivory, and various
types of fur. For example, in 1895, the residents of Avan negotiated
with American ships for 4.5 tons of flour, 880 kilograms of biscuits,
800 kilograms of sugar, and other goods, in exchange for one-third
of the baleen of a bowhead whale, 43 pairs of walrus tusks (approxi-
mately half their estimated annual walrus catch), 5 polar bear skins,
22 fox skins, 36 seal skins, and 140 reindeer skins, in addition to 14
sets of men’s fur clothing for use by the Yankee whalers (Gondatti
1898 : xxiii~xxiv). In the other case noted above, in 1908 the residents
of Imtuk and Sireniki traded away 2,023 pounds of baleen (the yield
from two small whales), 80 kilograms of walrus tusk (a third of the
annual harvest), 288 fox furs, §8 reindeer skins, and 2 polar bear hides
in exchange for 268 sacks of flour, 60 rifles with ammunition, one
ton of dried bread and biscuits and other goods for a total worth of
$5,400 (SS Herman, 1909). However, because of the continual price
fluctuations and general instability of the volume of trade, | must
reiterate that, for now, assigning a specific value to this outflow of
goods and raw materials remains impossible.

Production in the Eskimo Economy

Yet another piece of the subsistence balance puzzle remains to be
filled in, which is the actual amount of resources produced by the
community in a given unit of time, such as the calendar year. To calcu-
late this, we need to turn to statistics on production in the traditional
economy of the Asiatic Eskimos.

Records of Asiatic Eskimo hunting yields by village were first kept
beginning in the late 1920s, and by the early 1930s were kept regu-
larly and reliably. There are some records for the early period, from



58 ARCTIC ADAPTATIONS

1920 t0 1923, but they are patchy, or lump sums for the entire sea-
mammal harvest for the area not by villages {(Krupnik 1980:66-68,
1984a:212~22). These data, together with oral histories from old
hunters from these villages concerning catch sizes in the 1920s, per-
mit us to reconstruct approximate game statistics for five selected
communities with a baseline year of 1920. Apparently, this is the earli-
est period for which it is possible now to evaluate the volume of the
Eskimo harvest, relying on any statistical data and certain indirect
calculations.

In all, there are data on thirty-seven annual harvests of most
species of marine mammals in several Eskimo communities and vil-
lages between 1920 and 1937 (table 6). For four communities, these
data simultaneously cover an entire six-year period from 1932 to 1937
(Sireniki, Naukan, Chaplino, and Kivak), and, in the case of Sire-
niki, an uninterrupted nine-year stretch from 1929 to 1937. These data
are sufficient to estimate the productivity of the Eskimo subsistence
system, and to examine its trends over time, comparing “good” and
“bad” years, and even to compare the overall situation in the late
1920s with that in the mid-1930s. In calculating the balances, all
hunting statistics for the 1920s were compared for plausibility with
the estimated levels of consumption needs in 1920; those for 1930 to
1936 were compared with requirement estimates for the standardized
year of 1933; and for 1937 we have both the estimated and recorded
amounts of game harvested.

Unfortunately, local statistics did not include other elements of
subsistence in the Eskimo economy such as fishing, bird hunting, or
gathering edible plants. Nor did they include information on how
much imported food Eskimos bought, or their trade with Chukchi
reindeer herders. Only one source addresses this lacuna: the 1937
household inventory of the Chukchi Peninsula (Materialy Chukot-
skoi zemekspeditsii 1938:113—19). It contains catch statistics for
marine mammals, birds, fur-bearing animals, and fish for all villages
in the area, as well as partial data on imported food items obtained
by Eskimo families from several villages, and specific instances of
barter trade with reindeer herders (Knopfmiller 1940b). We used
these materials to calculate complete subsistence balances for 1937,
and for purposes of comparison with consumption needs throughout
the 1930s.

For an even earlier period, it was possible to estimate harvests for
all species based on recollections of about two dozen contemporary
elderly informants from various Eskimo villages and taking 1920 as



TABLE 6
Sea Mammal Catch Returns by Eskimo Communities, 1920—-1937

Community/year Whale Walrus Beard. seal Other seals White whale
Sireniki
19207 3 135 180 450 2
1928 2 318 NA NA NA
1929 1 161 268 470 0
1930 1 114 116 460 3
1931 0 188 158 893 2
1932 5 232 162 487 2
1933 6 320 181 480 3
1934 3 640 322 667 1
1935 2 342 185 225 NA
1936 0 322 214 335 NA
1937 2 513 88 315 NA
Naukan
1920° 1 300 84 2,520 15
1926 14 209 125 1,318 NA
1927 1 NA NA NA NA
1928 0 608 NA NA NA
1929 1 315 69 6,387 9
1930 0 345 NA NA 42
1931 0 667 170 3,965 NA
1932 2 83 108 3,837 0
1933 24 470 101 1,740 51
1934 2 114 97 1,329 12
193§ 0 347 120 929 8
1936 3 163 197 2,063 22
1937 0 759 121 3,128 12
Chaplino
19207 1 400 212 1,990 0
1922 NA 501 NA NA NA
1928 NAS 118 NA NA NA
1932 1 225 82 2,895 NA
1933 1 310 147 1,100 NA
1934 0 618 214 1,384 NA
1935 0 584 150 2,182 NA
1936 0 586 116 2,654 NA
1937 1 609 173 3,092 NA
Avan
19207 1 90 56 520 5
1922 1€ 80 NA NA NA
1933 1 NA NA NA 3
1934 0 NA 36 344 NA
1935 0 129 36 281 1
1936 0 72 27 249 NA
1937 0 227 52 667 3
Kivak
1920¢ 1°¢ 60 68 420 0

1932 1 84 49 311 NA
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TABLE 6
Continued
Community/year Whale Walrus Beard. seal Other seals White whale
Kivak
1933 0 148 73 303 NA
1934 1 210 96 295 NA
1935 0 142 75 so1 NA
1936 1 84 40 329 NA
1937 0 162 102 664 NA

sOURCES: Knopfmiller 1940; Menovshchikov 1959; Krupnik 1980.

4 Estimate.

b Including one gray whale.

€ According to elders’ recollections, 6 or 7 bowhead whales were harvested in Chaplino between
1920 and 1932, § in Avan, and 3 in Kivak.

a baseline year.” Field research in Sireniki in 1975 yielded a fully re-
liable reconstruction of all aspects of subsistence activities for this
community in the 1920s, including sea hunting, fishing, gathering,
trade with reindeer herders, and purchase of food goods. Based on
these data, 1 did a differential estimation for four remaining Asiatic
Eskimo communities, which I then adjusted somewhat according to
the fragmentary data of the Arctic Census of 1926—27 (which turned
out to be not very accurate for the Chukchi Peninsula) or to analo-
gous estimates of subsistence harvests for Alaskan or St. Lawrence
Island Eskimos.

The final step in our reconstruction was to recalculate our raw
hunting-yield figures per unit of consumption: kilocalories of food,
dog food, or fuel oil, and number of skins for domestic use and trade.
For this it was necessary to calculate a figure for the “average (energy)
productivity” of a typical whale, walrus, seal, or bird carcass, of vari-
ous kinds of salmon and other fish, or of an average reindeer carcass
received in trade. Initially, I had my own set of these figures, based
upon Russian sources and local documentation from the 1920s to
1950s, which I correlated with informants’ accounts (Krupnik 1976c,
1978). However, in order to facilitate comparability of the Asiatic
Eskimo subsistence data with similar calculations for other regions of
the Arctic, it is highly desirable to use a single reconstruction method-
ology. Since Foote’s estimates have already been used in subsistence
reconstructions among Eskimos of Baffin Island, St. Lawrence Island,
and the northern Alaska interior (see Burgess 1974, Foote 1965, 1967,
Hall 1971, Kemp 1971, etc.), and since a systematic comparison be-
tween my figures and his revealed few discrepancies (table 7), most
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TABLE 7
Average Weights and Caloric Values of Eskimo Game Species®

Usable portion, 103 kcal

Game species Kg live weight Meat Dog food Blubber
Bowhead whale 20,000 12,000 15,200 50,000
Gray whale (calf) 7,000 3,540—— 16,000
Walrus 820 200 40 1,500
White whale 700 360 66 1,800
Bearded seal 200 50 8 612
Seal (average)” 48 12 2 160
Polar bear 350 250 ? —
Brown bear 250 200-—— —
Elk (Siberian moose) 400 300 ? —
Fall caribou 120 132 30 —
Spring caribou 100 54 35 —
Domestic reindeer (clean carcass) 40 30 2 —
Dall sheep 80 80 ? —
Arctic hare 4 2.12 ? —.
Geeseb 2.5 2.18 0.5 -
Ducks® 1.0 1.1 0.2

Ptarmigan 0.6 0.5 — —
Salmon (various species) per 1 kg 0.88 0.2 —
White fish per 1 kg 0.72 0.2 —
Polar cod per 1 kg 0.42 0.2 —
Other fish per 1 kg 0.50 0.25 —_
Duck eggs perlkg (1.5} — —

s 0 URCE: Author’s calculation (Krupnik 1976¢, 1978). See also Budagyan 1961; Foote 1965 : 350~
64; Smith 1991:181.

4 With 90% of ringed seal, 5% of harbor seal, and 5% of spotted seal in the harvest.

bLarge waterfowl species—Eider duck, cormorant, Canada goose, etc.

¢ Smaller seabirds—guillemot, loon, auk, etc.

of the necessary figures for this study were taken from Foote’s disser-
tation of 1965. Only after these very extensive recalculations could
the volume of raw hunting yields be compared to consumption de-
mand levels in five Eskimo communities and expressed in the form
of annual subsistence balances.

Analysis of the Food Balances

The essence of a balance analysis of a subsistence system is to de-
termine the difference, or balance, between the actual harvest and
calculated consumption demand within a given community. The data
we have allow us to construct such balances for 1920 and 1937 for
five separate communities, for the Asiatic Eskimos as an entire group,
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TABLE 8
Calculated Caloric Shares (percentage) of Various Food Items
in Asiatic Eskimo Consumption

Sea-
mammal
meat
and Bird Tundra  Beach Reindeer Purchased
Communities  blubber  Fish Seabirds eggs plants products meat  products
1920
Sireniki 87.2¢ 3.7 1.8 0.3 1.1 0.3 1.9 3.7
Naukan 90.86 1.4 1.3 0.1 0.7 0.3 1.8 3.6
Chaplino 9096 1.9 1.3 0.2 0.7 0.3 1.1 3.6
Kivak 88.4° 4.2 1.0 0.2 1.1 0.3 0.7 4.1
Avan 85.5¢ 5.1 1.8 0.4 0.9 0.3 0.8 5.2
1937
Sireniki 79.0° 5.2 0.7 0.3 1.0 0.3 1.1 12.4

Naukan 81.5¢ 15 0.9 0.1 0.7 0.3 1.5 13.5
Chaplino 70.2¢9 43 0.7 02 04 0.2 0.9 231
Kivak 83.66 S5 0.7 0.1 0.9 0.3 0.7 8.2
Avan 59.8¢ 9.1 0.8 03 0.6 0.2 0.7 28.5

SOURCE: Author’s calculations. A version of this table was first published in Arctic Anthro-
pology 25 (1), 1988.

4 A total of 100% of the calculated supply according to estimated requirements (1.2 kg of meat
and 0.06 kg of blubber per person per day), with general surplus.

b A total of 100% of the calculated supply for human needs, with a shortage in dog food.

¢ Available returns with a shortage in human food and/or dog food.

and according to the two types of their economy—that based upon
large marine-mammal hunting from villages on the open coast, and
that based upon seal hunting from smaller villages in bays and inlets.

These balances make it possible for the first time to determine
the role of foods from the different types of subsistence activity—
sea hunting, fishing, and gathering—in the Eskimo diet {table 8). In
addition, we can conduct a year-by-year evaluation of the marine
hunt, which was the source of 9o to g5 percent of subsistence pro-
duction in the Asiatic Eskimo community. For this we have available
data on subsistence needs and actual hunting yields of marine mam-
mals for five communities—enough for a total of thirty-seven year-
round community balances between the years 1920 and 1937 (table 9).
These can be compiled for an evaluation of the overall productivity
of Eskimo maritime hunting and to compare various aspects of its
two main strategies (table 10).

In all we had at our disposal several dozen annual balances of the
Eskimo sea-mammal-hunting economy from the first decades of this
century. | will emphasize that within the limits of the entire North
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TABLE 9
Calculated Supply of Sea Mammal Products (percentage)

Skins

Total Bearded Small

Community Year supply?  Meatb  Blubber®  Walrus seal seals
Sireniki 1920 157.3 94.0 193.8 87.0 2903 72.6
1929 1343 92.3 158.5 103.9 4323 75.8
1930 81.1 53.8 97.9 65.1 165.7 65.7
1931 99.9 76.6 114.2 107.4 225.7 127.6
1932 200.4 120.8 2493 132.6 231.4 69.6
1933 247.9 155.9 304.4 182.9 258.6 68.6

1934 304.2  263.3 424.7 365.7 460.0 95.3

1935 168.2 131.2 190.9 195.4 264.3 321
1936 130.2 113.8 140.1 184.0 305.7 47.9

1937  201.7 172.2 220.4 285.0 122.2 43.8
Average 172.9 127.4 209.4 170.9 275.6 69.9

Naukan 1920 122.4 88.8 142.6 109.1 76.4 229.1
1926 81.4 57.4 96.1 73.3 109.6 115.6

1929 181.9 113.3 223.9 110.5 60.5 560.3

1931 191.0 163.1 206.7 215.2 137.1 319.8
1932 108.3 57.0 137.1 27.4 87.1 309.4

1933 137.0 116.6 148.4 151.6 81.5 140.3
1934 73.4 44.7 89.5 36.8 78.2 107.2
1935 84.6 78.2 88.3 111.9 96.8 74.9
1936 114.7 68.1 140.8 52.6 158.9 166.4
1937 187.3 174.2 194.4 237.2 94.5 244.4
Average 128.2 96.1 146.8 112.6 98.1 198.0
Chaplino 1920 121.6 92.0 139.8 127.0 168.3 157.9
1932 110.1 68.2 138.3 84.9 77.3 273.1
1933 100.0 731 118.1 117.0 138.7 103.8
1934 154.0 129.4 170.6 233.2 201.9 130.6
1935 156.2 126.8 176.0 220.4 141.5 205.8
1936 161.8 129.5 183.6 221.1 109.4 250.4
1937 189.1 154.7 209.1 210.0 149.1 266.6

Average 141.8 110.5 162.2 173.3 140.9 198.3

Kivak 1920 88.3 51.8 110.9 52.2 141.7 91.3
1932 112.2 67.2 144.8 98.8 144.1 91.5

1933 115.4 90.9 1331 174.1 214.7 89.1
1934 1923 137.8 231.8 247.0 282.4 86.8
1935 122.9 92.0 145.4 167.1 220.6 147.4
1936 110.8 66.8 142.7 98.8 117.6 96.8

1937 144.6 98.3 182.4 190.6 300.0 195.3
Average 126.6 86.4 155.9 146.9 203.0 114.0

Avan 1920 96.8 71.6 109.4 66.6 103.7 96.3
1935 92.4 78.6 101.8 143.3 100.0 78.1
1936 58.0 46.4 65.9 80.0 75.0 69.2

(continued)
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TABLE 9
Continued
Skins
Total Bearded Small
Community Year supply? Meatb  Blubber®  Walrus seal seals
Avan 1937 164.9 139.7 181.6 238.9 136.8 175.5

Average 103.0 84.1 114.7 132.2 103.9 104.8

SOURCE: Author’s calculations. A version of this table was first published in Arctic Anthro-
pology 25(1), 1988.

9Keal of sea-mammal products obtained compared to overall demands.

5Human food and dog food consumption according to estimated caloric requirements.

¢ Human consumption, dwelling heating, etc.

American Arctic occupied by Eskimos, the only other places where it
would be possible to conduct such an extensive analysis are in West
Greenland, where statistics on local hunting—or, more accurately, on
hunting products purchased at each trading station—have been kept
since the 1800s. Nothing approaching such a full set of data exists
throughout most of the Eurasian Arctic. All this increases the value
of the Asiatic Eskimo materials for analyzing forms of adaptation
among Siberian indigenous peoples to their harsh and challenging
environment.

At the same time, a cautionary reminder: data from the 1920s and
1930s, like the recollections of elderly informants, reflects only the
latest phase in the history of a traditional and already heavily trans-
formed Eskimo subsistence system. This was a society with deeply
disrupted resources, with a new, more effective harvest technology
(firearms, American whale harpoons, etc.), and a strong orientation
to a commercial market to sell at least a portion of its traditional
products.

Nonetheless, in many ways life in this society remained immu-
table, adjusting its work activities to the traditional rhythms of hunt-
ing and distribution of the harvest. This rhythm did not change radi-
cally in either the early years of Soviet power, nor even with the onset
of collectivization in the 1930s. In its early stages, collectivization in
this coastal area primarily took the form of very simple forms of co-
operation, such as associations or artels for cooperative sea-mammal
hunting, and various consumers’ cooperatives. Throughout the 1930s
the efforts of Soviet officials on the Chukchi Peninsula were focused
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TABLE 10
General Asiatic Eskimo Supply of Sea Mammal Products

{percentage of estimated requirements)

Skins
Total Bearded Small

Year supply # Meatb Blubber ¢ Walrus seal seals
Asiatic Eskimo, total

1920 120.2 84.2 141.5 99.0 150.8 148.2

19324 128.5 75.2 161.8 75.0 120.1 225.4

19334 145.5 106.6 169.9 149.5 150.3 108.5

19344 161.1 130.1 200.6 189.5 218.3 110.0

1935 126.1 104.5 139.7 166.9 153.0 112.3

1936 125.2 93.1 145.9 132.6 160.5 152.0

1937 184.0 155.6 201.3 234.0 138.1 202.7
Villages on the open seacoast

1920 1273 88.0 150.9 105.3 150.3 150.6

1937 189.2 170.4 200.2 256.6 103.8 165.6
Villages in bays

1920 78.2 59.8 88.1 63.3 153.3 135.0

1937 121.7 59.2 170.5 56.4 259.1 415.9

sOURCE: Author’s calculations. A version of this table was first published in Arctic Anthro-
pology 25 (1), 1988.

4Kcal obtained, compared to overall requirements.

&Human food and dog food consumption according to estimated requirements.

¢ Human consumption, dwelling heating, etc.

d Excluding Avan community (no game returns available).

more or less on supporting and strengthening the traditional eco-
nomic base of the indigenous population. The first artel-kolkhozes
adhered to autochthonous customs for sharing all benefits of the hunt;
they had no planning targets or indicators, and only weakly pursued
collectivization of the means of production. Socioeconomic transfor-
mation did not lead to significant modernization of the prevailing
ways of life until the 1940s and especially the 1950s. This means
that the data from the 1920s and early 1930s characterize the final
stage in a transformed traditional subsistence system, those from the
1950s depict the first stages of a modernized economic pattern, and
the model from the mid-1930s to the late 1940s is to some degree
reflective of an interstitial transitional situation.

Our balance calculations and informants’ recollections confirm
that, for the Asiatic Eskimo, this transition occurred under rather
favorable socioeconomic circumstances. On the whole, the total hunt-
ing yields in the 1930s significantly exceeded the communities’ con-
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sumption needs. In the good hunting years of 1931, 1933, 1934, 1935,
and 1937, the marine-mammal yield more than met consumption
needs for food, fuel, and dog food by a factorof 1.5 to 2.5, and clearly
was so abundant it could not be fully utilized.

However, in spite of surplus production in individual years, Es-
kimo subsistence was characterized by unstable consumption, sharp
interannual fluctuations in the hunting yield, and periodic shortages
of food. The Eskimo economy appears to have been particularly pre-
carious in the 1920s. Assuming a human consumption norm of 1.2
kilograms of meat per day and a full daily food ration for dogs,
the catch did not fully meet consumption needs for marine-mammal
meat in a single community (see table 9). This shortfall had to be
bridged by increased consumption by humans of animal fat, or lower-
quality food for the sled dogs. The role of alternative local resources
such as fish, bird eggs, or edible plants, and, even more so, purchased
or traded food products, was too insignificant to compensate for
the failure of a hunting season. This means that the recollections of
elderly informants, as well as the numerous references to the pre-
carious situation of the natives in the 1920s are fully confirmed by
our balance calculations (Arsen’ev 1927:36, Karaev 1926:139—42,
Morzveroboinyi Promysel 1934: 39, Vdovin 1965 : 303—305, etc.).

Estimating whether the supply of marine-mammal skins suffi-
ciently met the Eskimos’ needs for domestic use, trade, and barter is
a more complicated matter. On balance, it would seem that in the
1920s the marine hunting economy fulfilled the overall demand for
skins and hides, but each community experienced a shortage of cer-
tain types of skins (table 9). The only reliable and significant surpluses
were of bearded seal in Sireniki and of the ringed seal in Naukan.
But, in the 1920s, selling marine-mammal skins at the trading posts
represented virtually the sole way that Eskimos could obtain trade
items they needed, including food, guns, and ammunition. Thus, we
find such striking figures as those for 1925, when hunters from seven
Eskimo villages (Chaplino, Sikliuk, Avan, Ureliki, Kivak, Imtuk, and
Sireniki) brought 3,116 sealskins for trade to the post in Provideniia
Bay, and for 1927, when this increased to 3,665 at a time when the
entire recorded harvest was only 3,000 to 4,000 seals a year (Itogi
Perepisi 1929:281, Rozanov 1931:§6). Such a trade volume was a
matter of necessity precipitated by the absence of other products that
could have been substituted for trading purposes. Not surprisingly,
our older informants frequently referred to a severe shortage in the
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1920s of sealskins for skin clothing and footwear in Imtuk and Sire-
niki, or walrus skins to cover houses and boats in Ureliki, Avan,
and Kivak.

In the 1930s, in spite of significant expansion in the Eskimo
hunting industry, in all but two communities, Chaplino and Kivak,
the population experienced shortages of one species or another of
marine-mammal skins. Such disproportions could be rectified by
intercommunity trade, especially in the form of “presents” or reci-
procity between relatives living in different villages. But, to support
their normal way of life, the Eskimos needed even more skins than
reported to trade with the reindeer herders.

The main trade between the coastal hunters and the Chukchi rein-
deer herders took place at the end of August and the beginning of
September. The Chukchi assembled their herds in agreed-upon loca-
tions along the coast or in the larger river valleys and estuaries, where
the Eskimos would come to meet them by large skinboats. In win-
ter, people from the coast traveled directly to the herders’ camps
by dogsled. Trade traditionally took place between established indi-
vidual trading partners, who sometimes maintained this relation over
as much as two or three generations. The herders exchanged rein-
deer skins, meat, and fat, while the hunters brought marine-mammal
products and some goods obtained from European traders, such as
tea, tobacco, matches, tin dishes, and ammunition.

Judging from the subsistence balances, in the 1920s the Eskimo
economy produced a surplus of only a few items, namely sealskins
(bearded and ringed seal), and seal oil, and of course there were never
enough imported goods for the Eskimos themselves. Therefore, the
main trade flow into the tundra consisted of semiprocessed and fin-
ished items, such as hide straps, uppers for footwear, sealskin boots,
waterproof anoraks made from walrus intestine, as well as stretched
bearded seal skins and, occasionally, walrus meat. In return they
received reindeer carcasses, on the average two to three for every
Eskimo who came to trade, and six to eight reindeer skins, which was
never enough for the coastal people’s usual needs, estimated earlier
as a minimum of twelve skins for an average family of five. There-
fore, at that time, the Eskimos were forced constantly to make very
economic use of the skins they had. Typically, people in the coastal
villages replaced their reindeer-skin winter clothing only every two
to three years, in contrast to the reindeer herders in the tundra, who
got new fur clothing every year, or even twice a year.
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In the 1930s, as the surplus product of the maritime hunting indus-
try increased, the Eskimos began to bring larger quantities of meat,
blubber, skins, and imported goods to trade in the tundra, which
sharply increased the intensity of trade with the reindeer herders.
Consequently, fresh reindeer meat began to appear more frequently
in the coastal villages, and the condition and quality of the Eski-
mos’ fur clothing improved. Evidently, such cyclical oscillations were
typical for trade relations between the coastal and tundra residents.

In contrasts, as is well known, the volume of trade at the posts and
with the American trading vessels before the posts were established
was influenced by market fluctuations over which the local popula-
tion had no control. The items that Eskimos brought to this trade
were high-value raw materials—baleen, walrus tvory, furs, seal and
bear skins, and, only in exceptional cases, processed goods, such as
boots, gloves, and warm clothing. The Eskimo economy had access
to only a limited amount of fur, and when the trade value of baleen
plummeted after 1910, then stocks of other resources dwindled in the
1920s, the volume of this trade fell to the bare minimum to obtain
the necessary means to support subsistence activities, such as guns,
ammunition, traps, and iron implements, and a few food items such
as flour, tea, and tobacco.

Improvements in equipment and harvests in the local hunting in-
dustry in the 1930s contributed to a revival of local trade in Chukotka
and a perceptible increase in the proportion of purchased food in
the Eskimo diet. Purchased food accounted for 10 to 20 percent of
the diet in most villages in 1937, reaching a calculated high of 5o to
60 percent in Ureliki, in Provideniia Bay (table 8). Once again we
are looking here at a case of long-term fluctuations in consumption
trends. In the last years of the nineteenth century and the first years
of the twentieth, when Eskimo products in general and baleen in
particular commanded a high market price, the amount of goods im-
ported for trade with them was even higher than in the 1920s and
1930s, and a substantial part of this was food, reaching as much as
15 to 2§ percent of the diet and caloric consumption.?

If the volume of food entering the Eskimo subsistence system at
the turn of the century can be defined, albeit in approximate figures,
estimating how much food left the system through trade is much
more difficult. Suffice it to say that when the Eskimos traded food
products with the reindeer herders, the caloric content of the Eskimo
products far exceeded that of the reindeer meat they received in ex-
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change, inasmuch as the energy content of marine-mammal meat and
fat is two to three times higher than that of reindeer. In contrast,
trade at the posts and with American ships did not lead to a sub-
stantial food-energy loss from the local subsistence system, because
it did not involve Eskimo food products. However, this commercial
trade did require an enormous expenditure of energy in the form of
labor, time, and hunting effort either to obtain items such as furs that
would have had little utility value in the traditional subsistence sys-
tem, or to bring in surplus amounts of resources they did use, such as
marine-mammal skins, ivory, and baleen.

Both of these means of obtaining trade goods were used by the
Eskimos in the late nineteenth and early twentieth centuries, but the
second was more accessible, and preferable for psychological rea-
sons. In 1937 the hunters of five Eskimo communities caught a total of
about 300 Arctic foxes, or about 1.5 pelts per family, and 75 red foxes.
In the same year in four of the southern communities (excluding Nau-
kan) the trading posts received 976 walrus skins, 183 bearded seal
skins and 3,880 sealskins (Knopfmiller 1940b: file 3), which repre-
sented 65 percent, 44 percent, and 82 percent respectively of the entire
recorded take of these game species. Therefore, expansion of the
Eskimo hunting industry in the 1930s can be partially explained as an
effort by the local hunters to increase the volume of native products
they had available to trade in exchange for imported food.

The same approach had been adopted by the Eskimos in the sec-
ond half of the nineteenth century, when the demand for baleen was
high, and they dramatically increased their hunting effort for bow-
head whales. In those days, it was typical to see three to five harvested
whales a year in many of the coastal communities (Bogoslovskaia
et al. 1982:202—206, Krupnik 1987a:21~23, Marquette and Bock-
stoce 1980: 15). That left their inhabitants with a huge surplus of meat,
blubber, and dog food unimaginable in the precontact subsistence
system.

Many sources have proposed a view of traditional Eskimo re-
source utilization as effectively “omnivorous.” While confirming this
view in general, our balance analysis of Asiatic Eskimo subsistence
provides a new basis upon which the actual level of such an “om-
nivorousness”—that is, the proportions of various marine species in
the traditional consumption structure—can be calculated. Though
they hunted efficiently for a2 wide spectrum of marine game animals,
including walrus, several species of seals, and whales, the Asiatic
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TABLE II
Shares of Various Sea Mammals Hunted in
Asiatic Eskimo Subsistence Harvesting
(as a percentage; mean shares for 1920-1937 returns)

Baleen Bearded Other White
Community  Year Item whales Walruses seals seals whales
Sireniki Meat 134 71.7 9.1 5.7 0.2
Blubber 28.3 41.2 19.6 10.7 0.2
Naukan Meat 7.6 63.9 4.7 22,5 1.3
Blubber 14.1 36.8 9.6 37.9 1.6
Chaplino Meat 2.7 78.0 4.5 14.8 —
Blubber 6.8 50.3 11.6 31.4 —
Avan Meat 3.9 80.3 4.8 10.5 0.5
Blubber 8.2 55.0 12.4 23.7 0.7
Kivak Meat 9.4 73.6 7.2 9.8 —
Blubber 20.0 43.8 16.8 19.3 —
Total 1920 Meat 10.8 66.5 6.7 15.3 0.7
Blubber 24.1 34,0 13.9 27.3 0.7
1937 Meat 2.5 83.0 32 11.0 0.3
Blubber 7.6 56.8 9.0 26.4 0.4
Open seacost village
1920 Meat 12.0 66.6 6.3 14.6 0.5
Blubber 26.6 339 13.0 25.9 0.6
1937 Meat 2.8 86.2 23 8.5 0.2
Blubber 8.5 62.7 6.8 21.7 0.3
Villages in bays
1920  Meat 0.0 66.1 10.6 21.7 1.6
Blubber 0.0 3541 22.8 40.2 1.9
1937 Meat 0.0 40.6 12,4 46.1 0.9
Blubber 0.0 16.0 19.8 63.4 0.8

SOURCE: Author’s calculations. A version of this table was first published in Arctic Anthro-
pology 25 (1), 1988.

Eskimo were indeed a “walrus people” (see table 11). They prob-
ably depended upon this animal more than any other Eskimo society,
except perhaps neighboring populations of the Bering Strait area,
such as the residents of St. Lawrence and King Islands, the Diomede
Islands, and the village of Wales on the American side of the Bering
Strait, with whom they shared very closely related patterns of re-
source utilization (Ellana 1983, 1988). The core of their existence was
the walrus hunt, which provided 6o to 8o percent of the caloric intake
for most villages, depending on how well the harvest went.

It was in fact the walrus hunt that served as the vehicle for main-
taining an equilibrium among the population, its consumption needs,
and its resources. Meeting their resource needs with any other species
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required a completely unimaginable use of time, labor, and energy.
This is clearly indicated by the following calculations. The five com-
munities studied (with their combined population of 1,100 in the
1920s to 1930s) had a total annual demand for meat and dog food of
approximately one billion kilocalories. That volume of food could be
supplied by an annual harvest of 1,670 “staple” walruses (the actual
game statistics were 1,400 to 2,200, with an average of 1,500 for the
1920s and 1930s), or 75 whales (the actual figure was 4 to 8), 10,100
bearded seals (the actual catch was 550 to 600}, or 43,500 small seals
(the actual yield was 4,000 to 8,000). Living on fish alone would have
been even harder, requiring an annual catch of a thousand tons, as
opposed to the actual catch of 50,000 to 90,000 kilograms, not to
mention anything so labor-intensive as hunting birds. Thus, in spite
of its qualitative “omnivorousness,” the quantitative role played by
each of these species in the Eskimo diet was largely determined by
how much human effort was required to catch it.

In addition, the actual relative weights of these species as com-
ponents of the subsistence norm varied across space and time. Fig. 8
gives some sense of how each village tended to have its own distinct
hunting profile and pattern of marine resource utilization. One can
only be amazed at how, within one tiny ethnic population of 1,300
people with a highly homogeneous ecological and cultural system,
each local community created its own unique management strategies
for exploiting its environment and built its own relationship to the
ecosystem. This spatial mosaic can be read as a geographical expres-
sion of the central mechanism driving the main adaptive strategy of
the aboriginal maritime hunting culture: the great flexibility, and the
sensitivity with which hunters shifted their emphasis from one har-
vested species to another in response to subtle changes and differences
in the hunting environment.

A similar conclusion is suggested by a temporal analysis of food-
budget inputs and outflows. It is well known that for all groups
of Eskimos, production was characterized by a high degree of sea-
sonality; that is, sharp oscillations occurred in economic activities
depending on the time of year. Correspondingly, the size and compo-
sition of the hunting catches and, thus, the foods people ate, varied
from one season to another and from month to month.

The Asiatic Eskimos’ annual subsistence cycle was divided into
four seasons, but these seasons were understood to refer primarily to
the main species that was hunted during those periods, rather than to
calendar months to which these activities typically corresponded. In
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the winter, the main activity of the men was hunting for small seals
through their breathing holes and along the edge of the shorefast ice,
and this lasted from December to early April. Bearded seals migrated
northward along the coast in April and May, and walrus and bow-
head whales from April to June, so in the villages located on the open
coast, the main communal skinboat hunt occurred in spring, which
was considered to last from mid-April to June. Spring also heralded
the arrival of the season for hunting migratory game birds. The short
summer, from July to August, was dominated by fishing, bird hunt-
ing, collecting eggs in the bird colonies, and gathering edible plants
and berries, with episodic skinboat forays to hunt walrus, bearded
seals, and sea lions in open water, and to catch seals with nets in
the bays, inlets, and estuaries. Regular large-scale cooperative skin-
boat hunting resumed in the fall as the large marine mammals began
their migration south to winter feeding grounds. From September
to October boat crews hunted mainly for walrus, and, in October
and November, for bowhead whales. Although this was by no means
always the case, the walrus migration often yielded a better harvest
in spring, while to a certain extent the bowhead harvest tended to be
more reliable in the fall.

According to the elders’ accounts, game returns in a normal
year greatly surpassed community needs during the spring and fall
months, as the migrating herds of walrus and bowhead whales fun-
neled through Bering Strait from south to north and back again. But
in early and late summer the catch roughly equaled community needs,
and during the winter fell far short. Thus, every year, prosperity and
even survival of an Eskimo community were critically linked to two
brief periods of hunting activity that corresponded to the seasonal
peaks of walrus and whale migrations (fig. 9). During those two peri-
ods alone, as much as ten times as much meat was brought in as
during the rest of the year put together. Thus, monthly game statistics
show how, in 1933 in Naukan, more than 6o percent of the marine-
mammal harvest for the entire year was caught in two months in the
spring, from May to June, while Febraary, April, and December ac-
counted for 1.5 percent each, and November for only o.§ percent (see
Orlova 1936:49). A similarly oscillating pattern in intakes and out-
flows of eénergy was characteristic among many other Eskimo groups
from Alaska to Greenland who depended for their subsistence upon
seasonally fluctuating hunting resources (Burch 1985:114—16, Foote
1970b:265—-66, Hertz and Kapel 1986:148, Kemp 1971:100).

To even out such seasonal variations, the Asiatic Eskimo laid in



1. Village of Novoe Chaplino, Chukchi Peninsula. (Author’s photograph, 1977.)

2. Village of Sireniki, Chukchi Peninsula. Storage racks of whale jawbones. (Photo-
graph by Sergei Bogoslovskii, 1980.)



4. Walrus hauling ground, Arakamchechen Island. (Photograph by Nikolai Perov,
1978.)



(b) Utykhtykak (1914—1976), both
in Sireniki;

5. Local elders who assisted me
during my fieldwork in Siberia, in
photographs taken between 1974 and
1977.

(a) Kooi (ca. 1910—~1985) and




(¢) Nutal’ngaun (1914-1984) and

(d) Arengaun (ca. 1900—-1985), both
in Novoe Chaplino;




(e) Alexandr Ratkhugwi (1905~
1977), in Sireniki;

(f) Egor Laptander (1911-2), Ust’
Kara;




(g) Saiwak (1907-1979), in Sireniki.
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Fig. 9. Monthly supply of sea-mammal meat in the community of Naukan, 1932~1933.
{Calculated according to catch records in Orlova 1936.)

large stores of food several times during the course of the year. Dur-
ing the spring and fall, slices of seal and walrus meat were dried for
winter consumption. After the autumn hunt for whales and walrus,
each family laid in 350 to 400 kilograms of fermented walrus meat
and 150 to 200 kilograms of whale meat and blubber. Reserves of
dog food and heating oil were prepared twice a year. In the summer,
conserves of edible plants, berries, seaweed, and other sea products
were prepared for the winter by mixing them in seal oil and blood.
This follows the common view of food preservation and storage as
one of the most effective human-environment adaptive strategies, be-
cause it permits societies based on the harvest of highly fluid natural
resources to achieve more stability in their livelihood and their place
of residence and, consequently, a higher population density (Testart
1982:§27—30).
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In this respect, the Asiatic Eskimos may be viewed as exemplifying
a broader cultural-economic pattern of sedentary coastal inhabitants
of the North Pacific area, whose livelihood as hunters and fisher-
men was based on seasonally variable marine resources. However,
they remain distinctive in three main respects: (1) they exhibited an
even higher degree of sedentarism, coupled with an unusually high
population density, especially compared to North Alaskan coastal
Eskimos, (2) they showed extreme reliance on maritime hunting with
surprisingly weak emphasis on fishing and land-game subsistence,
and (3) the ecosystem they exploited, or, more exactly, the pattern of
exploitation they chose to apply to it, severely limited the availability
of resources that could be harvested by less physically active mem-
bers of the community, such as women, elders, and children, or even
individual adult male hunters who did not happen to be members of
boat crews at any particular moment in time.

Ecological Pressures of Native Subsistence

Thus far, we have examined traditional maritime hunting subsistence
from an unabashedly anthropocentric view, as the unilateral human
exploitation of available resources. In order to achieve a more accu-
rate, two-way account of how the traditional maritime hunting sys-
tem worked, we should consider one last component of the equation:
what “ecological cost” did the positive subsistence balance of the
Eskimo economy exact on the ecosystem of which it was a part?
Our approach to answering this question was to determine estimated
hunting pressure—that is, to calculte the impact of the Eskimo catch,
both strikes and kills, as a percentage of total annual recruitment rate
among the marine-mammal stocks the Eskimos hunted.

In the early twentieth century it appears there were approximately
two to three thousand bowhead whales in the north Pacific Ocean and
adjacent Arctic waters, the remains of the once-mighty Bering Sea, or
Western Arctic stock devastated by the American commercial whal-
ing in the late nineteenth century (Breiwick et al. 1984: 491, Woodby
Botkin 1993). Judging by estimates of the current population, the
annual stock recruitment rate probably rarely exceeded 5 to 6 per-
cent (various contemporary estimates range from 4 to 8 percent; see
Braham 1984: 51, Clarke et al. 1987:292, Fraker 1984:26—28). Only
one, smaller portion of this stock follows a westward migratory gyre
along the Siberian side of Bering Strait, perhaps several hundred in
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all, and Siberian native whalers’ hunting efforts were limited to these
animals (Bogoslovskaia et al. 1982). In the first decades of the twenti-
eth century, the annual catch averaged eight to twelve whales per year,
with an equal number of animals struck but not recovered (Krupnik
1980:68—69, Krupnik 1987a:23~24). In a “good” year, then, native
hunting pressure might easily equal or surpass local stock recruit-
ment, Although they represented only one-fourth of the population
along the Chukotka coast, the Asiatic Eskimos were responsible for
two-thirds of the bowhead whale harvest there, typically two to three
whales in Sireniki and Imtuk, one to two in Naukan, one in Chaplino,
while Avan and Kivak would take one whale, though not every year
(Krupnik 1987a:23). Thus, the total pressure from local hunters of
the Chukchi Peninsula and Alaska at this time amounted to thirty-
five to fifty whales a year, including those animals that were wounded
or drowned (Sonntag and Broadhead 1989:115). This was evidently
the main factor in what appears to have been the very slow growth
rate of this population right up until the aboriginal hunt was mark-
edly reduced and ceased completely on the Chukchi Peninsula in the
19408 and 1950s.

Gray whale hunting in Chukotka was done mainly by the coastal
Chukchi, and only occasionally by Eskimos, whose Alaskan kinsmen
did not hunt for gray whales at all. The mean annual harvest for all
native villages on the Asiatic side in the 19205 and 1930s was esti-
mated at ten to twelve animals, mostly calves and yearlings. Such a
level of hunting appears to have had little effect on this whale popula-
tion, which at that time numberd from 3,000 to 6,000 and showed a
consistently high recruitment rate throughout the following decades.
This is confirmed by the rapid stock growth in the following de-
cades, right up until the present maximum of about 16,000 to 20,000
animals, which is considered to be approximately the original pre-
contact size of the population (Burns 1984:82, Reeves and Mitchell
1988:378). This contrast with the fate of the much more heavily
exploited bowhead whale stock here is striking,

The Pacific walrus stock along the Chukotka shore is estimated
to have been 50,000 to 60,000 in the 1930s (Knopfmiller 1940a:138,
Zenkovich, 1938:60). Based on recent assessments of contemporary
walrus stocks, annual recruitment to this population probably did not
exceed 5,000 to 8,000 (see Fay 1982:256—61, Kibal’chich 1984:19).
The native walrus catch in Chukotka in the 1920s was 1,500 to 2,500
animals, that meant a total population loss of 2,000 to 3,000, in-
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cluding wounded and unrecovered animals. By the mid-1930s it had
more than doubled to 4,500 to 5,500, or 6,000 to 7,000 including
losses and rapacious killing of animals that arose to support the then-
growing market for ivory and ivory carvings. The Eskimos took 40
to 5o percent of the total native catch, again, as opposed to their
25 to 27 percent share of the population (Krupnik 1980:67, 69—70).
In certain years, when a walrus industry was conducted from state-
owned schooners as well, hunting pressure easily exceeded stock re-
cruitment. As a result, native walrus hunting dropped off sharply
in the following decade to a level at most half that of the 1935 to
1937 harvest (Dokumenty 1946:76, Materialy Anadyrskoi ekspedi-
tsii 1950). The Bering Sea walrus population remained at a steady
low level until the 1960s and only then began to grow, thanks to a
rapid decrease in the hunting pressure and very strict conservation
measures on both the American and Asian sides of the Bering Strait.

Hunting pressure on seal populations can be calculated but indi-
rectly. The bearded seal catches, for instance, remained fairly con-
stant at an apparently sustainable yield of 2,000 per year from 1910
until 1950. Evidently, this level of native hunting had no observable
negative impacts on the bearded seal stock recruitment. Inasmuch
as the bearded seal was never the focus of a commercial hunting
industry, the current population in the Bering and Chukchi seas of
300,000 animals can be considered close to what it was in the early
twentieth century (Burns 1984:84). In contrast, the ringed seal catch
grew steadily throughout the 1920s and 1930s to an annual aver-
age of 30,000 to 35,000, 25 percent of which were caught by the
Eskimos. In addition, an equal number are estimated to have been
injured or killed but were lost before they could be recovered by the
hunters. Although the total population of ringed seals in the Bering
and Chukchi seas is very high, it is represented here as the composite
of smaller, local herds or subpopulations, any of which is individually
highly susceptible to overhunting. Therefore, the rapid decrease in
the total Chukchi Peninsula ringed seal catch in the 1940s and 1950s,
to 10,000 to 15,000, or only half of its level in the 1920s and 1930s,
is most likely explained as the direct consequence of stock deple-
tion among these smaller local herds over the previous two decades
(Fedoseev 1965 : 210, 1984 :143, Krupnik 1984a:217).

This increase in seal hunting, it would appear, originated around
1900 and resulted from the desire of local hunters to compensate for
the gradual loss of resources and trade items that ensued from a de-
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crease in whale and walrus stocks and a slowed demand for baleen.
In the mid-nineteenth century, until the widespread appearance of
firearms and the development of trade, the native hunt netted less
than half as many seals— 3,000 to 5,000 for all Asiatic Eskimos, ac-
cording to my estimate (Krupnik 1980:77—~78)—and could not have
had any measurable effect on stock size and recruitment,

Asiatic Eskimo use of other marine animals—beluga (or white)
whales, narwhals, sea lions, as well as polar bears—tended to be
rather low, and probably had little effect on the population size. How-
ever, this effect was more significant at the margins of these animals’
ranges, where their recruitment tended to be unstable even without
human interference. Thus, native hunting may have strictly limited
expansion of the polar bears’ range southward. As it was, only a few
dozen polar bears a year were killed on the Chukchi Peninsula, be-
cause they rarely strayed as far south as Bering Strait, but hunters
tended to track and kill all those who did.

Eskimo exploitation of local fish resources and fur-bearing land
animals, such as Arctic fox and red fox appears to have been too
low to have any perceptible impact on those stocks. In contrast, how-
ever, Eskimo elders can identify a number of seabird colonies that
were actively used for bird hunting and egg collecting in the early
decades of the century, but that are now severely depleted.” It is also
possible that this is the result of human overexploitation in the 1920s
through the 1940s, since the territory occupied by the Asiatic Eskimos
included only two bird colonies that were large enough to sustain
substantial exploitation over an extended period—the cliffs on Cape
Stoletiia, which were used by the Avan community, and the small
islet of Nunanirak, in the hunting area of the Chaplino.!°

The conclusions of this short overview are obvious. In the first
decades of this century the Asiatic Eskimos and the native people of
the Chukotka coast in general had a heavy impact on the resources
they exploited. Through their hunting pressure, they regulated the
main marine-mammal stocks they harvested. Modern studies main-
tain that to sustain a stable population level of large game mammals,
human predation should not constitute more than 30 to 40 percent
of its gross annual reproduction rate (Budyko 1967:32—33, Martin
1973:971, Watt 1971:133—35). This figure undoubtedly is too high
for any marine-mammal stocks, which have a relatively slow rate of
increase. Thus, the majority of seal species can sustain a total hunting
pressure (that is, catch plus losses) of not more than § to 7 percent of
their total population. This norm drops even lower for walruses and
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especially for whales, to 2 to 3.5 percent (Braham 1984 : §1—52, Fedo-
seev 1974:102—103, Kibal'chich 1984:24, Report 1988:112, Welch
et al. 1992:351, etc.).

In addition, native hunting, especially of large marine mammals,
tended to single out lighter and more accessible prey, such as year-
lings, juveniles, or even females with nursing calves. The abundance
of skulls of immature gray whales in abandoned village sites on
the shore of Mechigmen Bay—M asik, Nykhsirak, Raupelian—bears
witness to this. The native bowhead whale hunt was similarly slanted
toward calves and juveniles until the rise of commercial demand for
baleen, that is, until the mid-nineteenth century, and then again after
demand fell off in the 19205 and 1930s. This is well confirmed by
ethnographic, archeological, and osteological materials from both
the Siberian and Alaskan sides of Bering Strait (see Arutiunov, Krup-
nik, and Chlenov 1982:84, 165—66, Krupnik 1980:78, Maher and
Wilimovsky 1963 : 19; see also chapter 7). Until motor-powered boats
came into use, the local hunters hunted only pregnant beluga whales,
which float when killed and therefore could be shot from shore and
then safely retrieved. In the native walrus hunt as well, the percent of
calves, pregnant females, and nursing cows was very high, because
these animals moved slowly and were easier to catch. All this signifi-
cantly increased the impact of local hunting on the sustainability of
the marine-mammal populations.

In the 1920s, the natural resource use of the hunters of Chukotka
had seemingly reached a critical level, and it surged even higher in
the 1930s. Obvious overhunting was observed in the “good” hunting
years: 1931, 1933, 1935, 1937, and so forth. In short, the high pro-
ductivity of Asiatic Eskimo subsistence in the first decades of this
century had reached the point, and at times surpassed it, of exces-
stve natural resource exploitation. Therefore, it is hardly possible to
agree with the widely held view that the traditional Arctic maritime
hunters did not cause perceptible disturbance to the resources they
used and were incapable of destroying the ecological balance of their
environments (Foote 1965:299—303, Laughlin 1972:382, Laughlin
and Harper 1979: 2—4, etc.).

Eskimo Adaptations

Let us now take stock of the picture presented by our reconstructed
model of Asiatic Eskimo subsistence thus far. It hardly fits the usual
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textbook image of Eskimo communities as timeless ecological so-
cieties living in harmony with nature by means of strict regulation of
their numbers and their consumption of resources. Quite to the con-
trary, the Asiatic Eskimos of the early twentieth century constituted a
strikingly dynamic population, both spatially and demographically,
and they maintained a highly effective hunting economy, which pro-
duced well-defined and, at times, clearly destructive, effects on the
wildlife resources upon which they depended. On the whole, the eco-
nomic base of Eskimo society was fully sufficient to maintain stability
in everyday subsistence and steady population growth. But this posi-
tive subsistence balance was achieved on a basis of ecologically ex-
cessive exploitation of its primary resources, that is, by overhunting.

It is tempting to explain this situation as the ecological inheri-
tance of decades of Euro-American commercial whaling and walrus
hunting during the late nineteenth century, which catastrophically de-
pleted the North Pacific marine-mammal stocks to a level from which
they could never fully recover. According to the latest estimates, com-
mercial whaling ships slaughtered more than 18,000 bowhead whales
and 150,000 walruses in the Bering Strait area and adjacent waters
of the Arctic coast between 1849 and 1914 (Bockstoce and Botkin
1980, 1983). According to recent estimates, the populations of bow-
head and gray whales were reduced to 15 to 20 percent, and walrus
to 30 percent of their original, precontact level (Braham 1984: 50,
Burns 1984:82). But, although commercial hunting did have a huge
historical impact on the bowhead whale and walrus populations tra-
ditionally exploited by Asiatic Eskimos, by 1910 it fell to an economi-
cally insignificant level and has had no economic significance on the
Chukchi Peninsula since 1910, or has been focused on other offshore
marine species. Thus, it is safe to say that, for the first half of this
century, the population dynamics of marine-mammal stocks off the
Chukchi Peninsula were determined predominantly by the pressure
of native hunting.

In the 1930s, Eskimo hunting catches increased, I have argued,
largely as a function of the widespread penetration of commercial
Soviet state policies, which took the form of improved hunting equip-
ment, and increased Eskimo consumption of imported goods, which
in turn required increased procurement of Eskimo trade items with
which to purchase them. During this time, native pressure on certain
marine wildlife stocks—walrus, whales, and small seals—swelled
by 150 to 200 percent. Older hunters recall how excited they were
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when, with the introduction of outboard motors in the early 1930s,
it was suddenly possible to pursue walrus, beluga, and gray whales
on the open water, which had rarely, if ever, been done before, and
led to dramatically increased catches. Other sources from that period
note, for example, that hunting increased at walrus rookeries, and
that many previous regulative norms of traditional hunting behavior
were abandoned {(Gapanovich 1923:324, Liprandi 1933 : 58, Nikulin
1941: 42, Petrukhin 1926: 56, Shnakenburg 1939: 56).

The Asiatic Eskimo were indisputably the chief actors in this eco-
logical shift. While constituting only 25 percent of the coastal popu-
lation, they pulled in 30 to 45 percent of the marine-mammal catch,
and thus maintained a hunting industry nearly twice as effective as
that of the maritime Chukchi. In all the larger Eskimo villages, as a
rule, sea-mammal production exceeded consumption of both human
and dog food. Not infrequently, it happened that large amounts of
meat and blubber could not be fully utilized and simply rotted and
went to waste. Our informants tell us that each year, after the start
of the spring hunting season when fresh supplies became available,
people cleaned out their meat storage pits, throwing out the remains
of the last season and laying in fresh supplies from the new. Old meat
was not used, even for dog food, because as long as the hunt was suc-
cessful, there would always be more than enough fresh supply. This
attitude and practice also appears to account for the extraordinary
humus buildup found in the top layer of soil in all the ancient villages
along the coast, which excavations have shown to be up to several
meters thick. The ruined pits of abandoned underground dwellings,
ravines, and ditches became ad hoc garbage pits for vast quantities
of discarded marine-mammal meat, blubber, and bones.

Does this give any grounds to speak of Eskimo hunters as en-
gaged in “conscientious regulation” of their hunting activities and
their impact on the wildlife resources upon which one’s community’s
livelihood depended? After all, the aboriginal Arctic hunter never en-
gaged with his ecosystem as a self-conscious game manager, but as an
active resource consumer, who had the right and physical capability
to kill as much game as seemed necessary to satisfy his consumption
needs. Within this framework, it is not surprising that Eskimo hunters
did not restrict their harvests to the bare minimum amount of food
essential for their survival, but took as much from their environment
as it would yield. This orientation, combined with the uncertainty
engendered by seasonal and annual instability in weather and game



82 ARCTIC ADAPTATIONS

conditions, could lead to 200 to 300 percent surplus harvests in good
hunting years. But this surplus inevitably alternated with food short-
ages in the lean winter months, or in bad hunting years.

On the other hand, I do not mean to suggest a view of Asiatic
Eskimo hunting as “irrational” or rapacious, or entirely transformed
by Euro-American contacts and commercialization. Eskimos living
on the American side of the Bering Sea, and especially on St. Law-
rence Island, King Island, and the Diomedes, settled along the chief
marine mammal migration routes, and used their resources in a way
one might view as similarly “irrational,” with harvests far exceeding
population demands (see Collins 1940, Ellana 1983, Perri 1976: 84—
86, Vinogradov 1949:188—89). It is probably fair to say that even
before the nineteenth century and the advent of American whaling
ships and the proliferation of firearms, the hunting practices of native
peoples did have a significant impact on the marine-mammal popu-
lation off the Chukchi Peninsula. One can refer to some 1,500-plus
gray whale skulls stored at the Masik site alone, virtually all of them
from nursing calves and yearlings (Chlenov and Krupnik 1984:11—
12). North of Masik, in the abandoned village of Raupelian, we un-
earthed a ceremonial field pinioned by almost fifty polar bear skulls.
Similar ritual accumulations of skulls and bones of other hunting
species—bowhead whales, walrus, and even seals—dot the Siberian
coast (see Arutiunov, Krupnik, and Chlenov 1982:114~22). As a very
conservative estimate, even in conditions of precontact aboriginal
subsistence, native hunters could annually wipe out a third to a halif
of the natural recruitment of a large marine-mammal population in
its annual migration along the Chukchi Peninsula.

The importance of the cited figures on population growth and
reproduction in Eskimo communities for our reconstructed subsis-
tence model should also not be ignored. Genealogies compiled for
individual families and for communities as a whole permit us to apply
the established model of reproduction with a high birth rate, high
death rate, and a variable, but positive natural growth at least up to
the mid-nineteenth century. The abundance of old, abandoned vil-
lages on the Chukotka coast also attests, if not to direct leaps of
population, then definitely to the high mobility of Eskimo communi-
ties, and to sharp spatial fluctuations in the territories they utilized.

All these facts clearly reflect a certain set of established economic
and demographic mechanisms, or adaptations of the Arctic sea-
mammal hunters, which it is possible to consider as the underlying
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principles of this model of resource exploitation. Some of these have
been thoroughly addressed in the literature and need not be reconsid-
ered in great detail here: the flexible and complex (or omnivorous)
nature of the resource base, optimization of labor expenditure in re-
source exploitation, and storage of large amounts of food, among
others (see Fitzhugh 1972, Foote 1970b, Sabo 1991, Taylor 1966,
Testart 1982, Yesner 1980b). To this list now let us add the follow-
ing adaptations that emerge from our reconstruction of the Asiatic
Eskimo subsistence system of the 1920s and 1930s:

1. Although highly sedentary and closely tied to relatively small
and strictly limited areas of intensive resource exploitation, the Asi-
atic Eskimo communities preserved an outstanding degree of flexi-
bility in both their size and their structure. This held true for smaller
socioeconomic subsets of the community as well, be it village, hunt-
ing camp, or boat crew. Such “openness” of social norms governing
population density and group formation can be seen as a highly effi-
cient adaptation to environmental conditions of endemic instability
and rapidly fluctuating variability in the marine resource base.

2. Even in the most densely populated areas of the subarctic
coastal region some unoccupied territories were reserved as buffer
zones between neighboring communities. The hunting grounds of vil-
lage communities that had died out or dispersed were not vigorously
exploited for a long time afterward, or were used only as “emer-
gency” hunting grounds in times of necessity by members of adjacent
communities.

3. Population dynamics in Eskimo societies were determined, not
through deliberate methods of population control (such as infanti-
cide, abortion, or wars), or by a low birth rate, but through the con-
stant mobility of the population and a very high death rate, especially
among the able-bodied adult population, who were most vulnerable
to famine, epidemics, and hunting accidents.!!

4. As people advanced in years, they aged quickly and died early.
This led to very rapid turnover between generations of a family, and
between one food-producing or reproductive cohort and the next.
In a nonliterate society this increased the amount and flow of infor-
mation in the process of socializing children and teenagers, who had
to be included in productive activities as early as possible. Simul-
taneously, the fragility of integenerational transmission of cultural
traditions increased. On the one hand, this facilitated rapid incor-
poration of socioeconomic adjustments and change; on the other, it
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meant that old and venerable cultural traditions could be lost almost
overnight as a result of epidemics or famine,

5. In conditions of continuous cooperation and mutual assistance,
the actual economic units within the communities were the aggrega-
tions of the smaller, constant groups of adult male hunters—the boat
crews—whose primary task was the hunting of particular areas or
resources. The well-being of the entire community, therefore, could
be measured not so much by its size and territory as by how many
main hunting crews it had to support it, and how cooperatively they
worked together.

6. In a normal year, subsistence harvests were intended to ex-
ceed the consumption needs of the population by a fair margin. Such
overproduction was necessary to create surplus food reserves, which
served as a kind of insurance in case the hunt failed in the following
season or year (Testart 1982:527). However, this creation of sur-
plus reserves should probably be viewed primarily as a psychosocial
strategy of risk management, since it constituted a central motivating
force in the social, spiritual, and reproductive life of the hunting com-
munity, but did not prove to be a reliable guarantee against starvation
during the famines that periodically swept through the area.

7. Traditional maritime hunting primarily targeted the easiest and
most accessible prey: calves and juveniles, pregnant and nursing
cows, and animals whose mobility was diminished as they lay on ice
floes, on hauling-out grounds, or at rookeries. By focusing on this
segment of the stock, even more threatened by indigenous hunting
through higher losses of wounded or scared animals, the real ecologi-
cal cost of such predation was far greater than any plain estimation
based on the size of aboriginal population or on its technological
capabilities would suggest. Therefore, it is entirely possible that de-
pletion of marine resources on a local scale was an entirely common
phenomenon in the traditional subsistence system.

This final conclusion is particularly significant. Based on the prin-
ciple of human-environment stability (ecosystem homeostasis), this
kind of human behavior based on regular overexploitation of its re-
source base inevitably should lead to ecological crisis and collapse of
the subsistence system. However, as our reconstructed model shows,
this particular ecological-economic relation supported stable repro-
duction in the Eskimo communities. And, considered in a broader
historical context, it maintained a cultural continuum in the Bering
Strait area for two thousand years or more.
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This, however, returns us to our initial question: to what degree
did the contact society in the early twentieth century retain the char-
acteristics of the indigenous subsistence model that existed up until
widespread European influence? Obviously, the data from the 1920s
and 1930s do not provide quantitative assessments of the precontact
subsistence mechanisms because they represent qualitatively different
economic and demographic phenomena. But they do establish a basis
for our analysis—Iike a snapshot or a synchronic cross-section of the
flow of human activities across space and time, from which one can
venture to make “upstream” reconstructions reaching further back
into the past with varying degrees of completeness and reliability.

When, however, one relies heavily on indirect data and extrapola-
tion from estimates, and examines resource utilization from the retro-
spective distance of historical hindsight, actual subsistence trends
inevitably become generalized to smooth curves. These create the illu-
sion of stability and “equilibrium” and suggest conscious resource
management. As the Eskimo example shows, this apparent stability
obscures the dynamic aspect of settlement patterns and the highly
spasmodic nature of game supplies and demographic reproduction.
In that case, our further task becomes one of making use of archeo-
logical or documentary sources to discern what principles of adap-
tation may have lain beneath the behavior of prehistoric Arctic sea-
mammal hunters, and how they resemble or, on the contrary, contrast
with those of their postcontact descendants, who hunted in the same
waters centuries later. We will embark on this in chapters 6 and 7.

But we have yet another possibility at our disposal: to compare
different synchronic models of Arctic resource utilization, that is,
to compare the ecological-economic patterns of the sea-mammal
hunters of the Chukchi Peninsula with some other contemporary
native societies that organize their subsistence along quite differ-
ent lines. Here, the most insightful comparison would be with the
nomadic reindeer herders of northern Siberia, who represent a fun-
damentally different model of cultural adaptation to the same general
Arctic environment.



CHAPTER THREE

Reindeer Pastoralists
of the Inland Tundra

Introduction

umerous ethnographies from the past three centuries have
N left us a wealth of vivid images of the traditional nomadic
reindeer pastoralists of the Eurasian Arctic. Observers
deemed them “the healthiest” and the “most prosperous” tribe of
Siberian aboriginal peoples, and made much of their apparent eco-
nomic and social well-being as compared to other native groups
(Bogoras 1931:93—94, 1932:33, 1934:19, Gapanovich 1925:51—52,
Mel’'nikov 1925:161, Patkanov 1911:127, etc.). These tundra nomads
were least accessible to the tentacles of Russian administrative power,
and demonstrated great determination and resilience in preserving
their everyday life and social structure unchanged. The reindeer
Chukchi showed themselves both favorably inclined to and well orga-
nized for successful military resistance, and, along with the coastal
Chukchi and the Eskimos, were the only native peoples of Siberia
to rebuff the Cossack troops who swept into the area during the
1700s. Through that they preserved for a century semiautonomous
status for themselves within the Russian empire. In spite of diligent
efforts by Russian Orthodox missionaries, many groups of reindeer
pastoralists—the West Siberian Nenets, the tundra Enets, Nganasan,
Chukchi, Koryak, and nomadic Chuvants—staunchly maintained
their own spiritual beliefs and rituals and successfully resisted con-
version to Christianity throughout the 1800s and early 1900s.
The reindeer herders themselves emphasized the belief that they
occupied a special position among the native peoples of Siberia. Some
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of their folk sayings, such as “Our food walks around us on its
own four feet” and “Our food grows even while we sleep” (Bogoras
1931:93, Sergeev 1955: §6), reflected how reindeer pastoralism was
perceived to be endowed with greater economic stability than other
forms of Arctic subsistence, such as land-game hunting and trap-
ping, fishing, or marine-mammal hunting. Reindeer herders never
experienced the ravages of famine that visited the coastal communi-
ties regularly, and more than once they actually saved the sedentary
hunters and fishers from starving to death.

Local household and economic surveys conducted in the 1920s
and 1930s, and the Soviet Arctic Economic Census of 1926~27, con-
firm this traditional image of the reindeer pastoralists as enjoying a
relatively high standard of living compared to most sedentary native
populations in Siberia. However, with the onset and expansion of
collectivization among the tundra population in the mid-1930s, atti-
tudes toward traditional reindeer pastoralism changed. Commenta-
tors instead found it expedient to depict the nomadic economy as
“archaic” and “backward.” They emphasized how thoroughly it was
imbued with a spirit of exploitation and “class conflict,” and the ab-
ject poverty of the great majority of the tundra population. Statistical
material on the traditional reindeer-herding economy practically dis-
appeared by the late 1930s and began to filter in again only after the
mid-1970s (Golovnev 1986a, b, Konakov 1985, Krupnik 1976a, Lebe-
dev 1978, 1980, Turov 1990, Vasil’ev 1976, etc.). There is thus some
highly contemporary and critical value to piecing together subsis-
tence balances for the traditional tundra reindeer economy, in that it
allows us to reevaluate this question of its efficiency, and to compare
it with other types of native resource use in the Siberian Arctic.

To conduct a quantitative analysis of northern Eurasian reindeer
pastoralism throughout its entire extent, however, would be an overly
ambitious—and perhaps scientifically injudicious—undertaking for
our present purposes. Across the huge spaces of the northern Eur-
asian tundra, reindeer-breeding societies displayed a remarkable di-
versity of locally varying ecological and ethnic forms. In reality,
northern Eurasian “reindeer nomadism” is more accurately defined
as an ecological-economic continuum of human activities in which
the reindeer plays a part. At one end of this continuum, we find the
large-scale commercial herding of the lzhma Komi with primarily
commodity-oriented production for established external markets.
At the other would be a variety of complex, relatively diversified



88 ARCTIC ADAPTATIONS

systems of multiple-resource use, in which small-herd, free-ranging
herding is combined with other subsistence activities. For example,
some Chukchi, Nenets, and Saami who pastured their herds closer
to littoral areas on the Chukchi Peninsula, Barents Sea and Yamal
Peninsula, and Kola Peninsula, respectively, actively engaged in sea-
mammal hunting. Most of the Nganasan, the tundra Enets, the north-
ern Sel’kup, Evenk, Yakut, and the tundra Yukagir hunted regularly
for wild reindeer (caribou) in addition to breeding domestic herds.

In the former Soviet ethnographic literature, this entire continuum
is typically subsumed under the accepted epithet of the “tundra rein-
deer herding cultural-economic type” (Levin 1947:85, Levin and
Cheboksarov 1955 : 5—6, Levin and Potapov 1956:14, Chesnov 1970:
16, Andrianov and Cheboksarov 1972:8). Attempts to analyze it re-
gionally—to identify and sift out local or typological variations—
were initiated in the 1920s and 1930s, then abandoned for many years,
and have been renewed only recently (Lebedev 1978, 1980, Krupnik
1976a, Golovnev 1986, et al.). However, the labor intensity required
for such a task indicates the need for a separate ecological inves-
tigation of the variations of traditional Arctic reindeer pastoralism
throughout Eurasia, or even a series of such endeavors. V. Charno-
lusskii, for example, identified roughly twenty variations and degrees
of mobility in the annual economic cycle among 1,700 Kola Penin-
sula Saami in the 1920s, depending upon the pasture area, the herd
size, and the availability of other resources (Charnolusskii 1930).
Even among the comparatively homogenous group of Yamal Nenets
reindeer pastoralists, a minimum of four different local variations of
subsistence were observed: “tundra,” “Arctic,” “southern tundra,”
and “forest-tundra” (Golovnev 1986:181—85). Countless such maps
and richly descriptive classifications of traditional subsistence activi-
ties, pasture use, and migration routes in tundra reindeer herding
compiled in the 1920s and 1930s have survived to the present intact,
and await contemporary ecological interpretation and analysis. Our
ultimate goal at present thus should be to piece together an evocative
and sensitively detailed map of the variegated local subsistence forms
that prevailed within a general loose framework that might be des-
ignated most tentatively under the rubric “aboriginal Arctic reindeer
pastoralism.” This goal is, of course, a long-term one, and, although
it provides a well-defined sense of direction for the pages that follow,
by no means do I aspire to achieve it immediately.

We can, however, begin to fit together the first pieces of this mas-
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Fig. 10. Location of the Arctic herding populations considered in chapter 3. 1: Ust’
Kara Nenets; 2: Kuvet Chukchi; 3: Ichun’ Chukchi; 4: Kychaun Chukcehi.

sive puzzle, and, as with complex jigsaws, it is usually easiest and
most rewarding to start with pieces that form relatively defined cor-
ners and borders. Indeed, at opposite ends of the Eurasian North,
we find two peoples who illustrate the most highly specialized model
of reindeer economy widely practiced in the west and far east of
northern Eurasia: the European and West Siberian Nenets, and the
Chukchi.! This model was characterized by large-scale extensive rein-
deer herding and a continuously nomadic way of life. The sweeping
plains landscape in these particular regions lent itself to large pasture
ranges and elongated nomadic routes, and shaped the emergence of
the extensive herding model there.

From the full extent of these combined territories, where a total
nomadic population of ten to twelve thousand people pursued this
type of natural resource exploitation, we will select four smaller areas
to examine in greater detail (fig. 10). These include one Nenets ter-
ritory, the extreme eastern portion of the Bol’shaia Zemlia (Great
Land) tundra, the two Chukchi territories of the eastern Chaun low-
lands and one on the southeastern Chukchi Peninsula.

The first of these was used in the early 19oos by a mixed commu-
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nity of so-called Kara Nenets, made up of kin groups and individual
families variously of Bol’shaia Zemlia, trans-Ural, and Kolva River
origin. Most members of this group and their descendents, about six
hundred people, now live close to the Arctic coast in the village of
Ust’Kara in the Nenets Autonomous Okrug, located at the northeast
edge of European Russia. I reconstructed the traditional resource uti-
lization model of these Kara Nenets based on interviews conducted
with elderly informants in the summer of 1974.

Archival and literary materials of the 1920s and 1930s, coupled
with my field data of 1975 and 1977, formed my primary sources on
the latter three subareas of reindeer Chukchi. For the Chaun Chukchi
I also made use of a parish household record made by the Russian
Orthodox missionary Andrei Argentov in 1850. For information on
the reindeer pastoralists of the Chukchi Peninsula, 1 used oral histo-
ries from the older generation of reindeer herders and coastal hunters
now living in the villages of Sireniki, New Chaplino, and Yanrakyn-
not. This last group is especially interesting because it maintained
direct and regular contact with the residents of the Eskimo villages
that were the subject of the preceding chapter. Thus, it affords us a
fascinating opportunity to examine from the perspectives of both the
sedentary and nomadic populations what role interactions between
the tundra reindeer herding and coastal marine-mammal-hunting
economies played in the native subsistence system.

Reindeer Nomadism and Its Resource Strategies

Thanks to the early reports of ethnographers and travelers, and the
later statistical records of the 1920s and 1930s, traditional tundra
reindeer herding has been described more fully and in more detail
than any other type of aboriginai economy in the Eurasian Arctic.?
We will summarize here only those aspects that pertain directly to
reconstructing the traditional subsistence balances that follow.

In contrast to the sea-mammal-hunting communities, where co-
operative hunting and butchering of the catch contributed to a rela-
tively even distribution of the primary food items-—marine-animal
meat, blubber, and oil—the nomadic community did not function
as an integrated social and economic unit. Domestic reindeer were
owned as private property by the individual household, usually
headed by the oldest able-bodied male. Thus, the welfare of each
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family—that is, its economic strength and prosperity—depended di-
rectly on the size of the owner’s herd. Statistical records from the
1920s and 1930s clearly show how even the amount of food people
ate varied greatly between wealthy and poor households. Among
the European Nenets, poor families consumed about ninety kilo-
grams of reindeer meat a year, which was equal to only 43 percent
of what wealthy families ate {(Ekonomika Bol’shezemel’skoi tundry
1934 :180). Converted into calories, this constituted less than one-
eighth of a family’s annual energy consumption needs. This disparity
was even larger among other nomadic groups. Among the reindeer
Chukchi, wealthy families ate 2.5 times more reindeer meat than poor
ones, and wealthy Koryak herd owners ate 3 times as much as poor
ones (Bilibin 1933 : 39, Garusov 1967:55).

Accordingly, subsistence balances for the traditional herding econ-
omy must be reconstructed based on differential levels of production
and consumption for each basic economic stratum. Directly prior
to collectivization, § to 10 percent of the richest families owned the
largest portion of the reindeer stock—from 30 to 40 percent among
the Bol’shaia Zemlia Nenets, and 50 to 70 percent among the Chaun
tundra and Chukchi Peninsula Chukchi (see Anadyrskii krai 1935 : 36,
Arkhincheev 1957:74, Babushkin 1930:159, Plettsov 1925:12, Shmit
1939:6). Two-thirds of the remaining pastoralist households owned
too few reindeer to make it economically feasible or worthwhile to
herd them independently. For most of these people, the only way to
survive was to enter into an inequitable partnership with a wealthy
family to pasture their herds cooperatively. In return for their labor,
the members of the poorer family received a share of the yield from
the richer herder’s stock.? The other alternative was to engage ac-
tively in hunting, trapping, and/or fishing, in order to maximize the
amount of food or trade products obtained from the family’s ex-
ploited territory.

The first of these methods was much more prevalent among the
reindeer Chukchi, while the European Nenets leaned heavily toward
the second. In either case, the nomadic community functioned as a
loosely connected alliance of relatively independent camp units. Each
family and herding camp moved within its own microcosmic envi-
ronment, and had its own microvariations of subsistence practices
depending upon the size of the herd, the number of its members fit for
herding, the nature and level of their herding skills, and even particu-
lar family habits or traditions. In sum, the main characteristics to be
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kept in mind for the traditional subsistence system of Arctic herds-
men are the disparity in how local environmental resources were
used and the striking inequality with which the products of those
resources were consumed.

However, one general tendency held quite strictly and constantly
true: the more reindeer a family owned, the more focused it was
on herding, and the less importantly hunting, fishing, gathering, and
marine-mammal hunting figured in its subsistence. And, inversely, the
fewer reindeer a household owned, the more fully its members tried to
extract the maximum value of all the resources of their own territory:
fish, fowl, fur-bearing and game animals, marine mammals, edible
plants and berries. In contrast, owners of large herds tended not to
engage in any significant hunting or fishing for themselves, preferring
instead to trade reindeer meat, skins, or live reindeer for any food
items they needed (Krainii Sever 1935 : §6—64, Krupnik 1976a:75—76,
Lebedev 1978:24—25, Sergeev 1955 : 20).

Within the parameters of this general rule, there were specific local
cultural and historical differences between the subsistence systems of
the Nenets and Chukchi. Among the Nenets herders, for instance,
fishing was the next most important form of livelihood, supporting
the existence of poor families throughout most of the year. Fishing
held no such importance for the Chukchi herders, especially among
their northern and northwestern branches, located closer to the Arc-
tic Ocean. In their diet its role was filled by marine-mammal meat and
blubber, which the herders usually obtained from the coastal hunters
in exchange for reindeer products. In addition, many poor Chukchi
pastoralist families hunted for marine mammals for their own per-
sonal consumption. On the other hand, marine hunting was weakly
developed among the reindeer Nenets, with the exception of the few
semisedentary residents of the Barents and Kara Sea coasts, (see chap-
ter 6), and even there it was conducted for purposes of trade only, not
for personal food consumption (Golovnev 1988, Krupnik 1976a).

There were also considerable differences in the role plant gather-
ing played among the two nomad groups. Edible plants constituted a
very important part of the Chukchi diet, and almost every family put
away up to 100 to 150 kilograms of berries, leaves, and stems of tun-
dra plants. On the other hand, edible plants played a minimal role in
the diet of the Nenets herders (Krupnik 1976a:71—72). However, the
Nenets used a large quantity of purchased foods, such as flour, bread,
crackers, sugar, and butter. Imported food goods were introduced to
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the European and West Siberian Nenets beginning in the sixteenth
and seventeenth centuries. In the late 1700s it was estimated that the
annual consumption of flour among the European Nenets per capita
was already up to 80 to 160 kilograms, which leveled off at about 130
kilograms per capita in the mid-18c0s (Bakhrushin 1956:87, Islavin
1848:33, Lepekhin 1805: 227, Voprosy i otvety 1787:33). By the early
1900s the average Yamal Nenets family of six bought 1,000 kilograms
of flour to bake bread, 8o kilograms of butter, and 30 kilograms of
sugar a year (Evladov 1927:8). These and other characteristics of the
subsistence of the reindeer herders are well-reflected in the statistical
sources of the 1920s and 1930s.

Land Use and Pasture Rotation

According to several early references, traditional Arctic reindeer
herding abided by a relatively stable land-use system with fixed or
long-term active pasture sites and nomadic routes.* As among the
sedentary marine hunters, the basic functional unit of land use was
the community. In this case, the community was a local nomadic
group, based either on coresidence and herding cooperation, as was
the practice among the European Nenets and Chukchi, or, less often,
on patrilineal clan ties, as among the Yamal Nenets. In certain re-
gions, however, such as Kolguev Island and Yamal Peninsula, pas-
tures within a local group’s territory were explicitly assigned to
individual households (Brodnev 1959: 71, Podekrat 1936 : 73—74, Zhi-
linkskii 1923:47, Zhitkov 1913:206—207). In any case, within the
boundaries of the group’s territory each herding camp or individual
herder had its “own” pastures and base camping place for summer
grazing, and for the annual roundup, slaughter, and festival in the
fall. By customary right, the same people might hold tenure to these
places for a very long time.

The traditional land-use system among the tundra pastoralists was
based upon the common law of nomadic peoples, however, it was also
reasonably flexible’ There are reports that the migration routes and
all possible changes in pasture use were determined by the herders
on the basis of reciprocal arrangements, usually for one or two sea-
sons and as much as a year ahead (Popov 1952:4, Shmit 1939:92,
Zhilinskii 1923 :46). Infractions of long-established boundaries were
encountered extremely rarely and presupposed certain punishments.
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However, these were not always enforced. Attaching particular ter-
ritories to pastoralist communities, herding groups, and even espe-
cially powerful individual herders was also actively supported by the
Russian tsarist administrators prior to 1917, who saw it as an oppor-
tunity to govern and collect taxes more efficiently from the nomadic
population.

Thus, the smallest human unit in the traditional land-use system
was sometimes an individual family, but more usually the herding
group, or camp. The herding camp was a temporary or long-term
aggregation of 2 to § families, or roughly 10 to 25 people, usually
related to each other by blood, marriage, or by established partner-
ship. A group of 8 to 12 camps from the same general vicinity (100 to
250 people) formed the next larger social unit of subsistence. Walde-
mar Bogoras, who named this amalgamation of herding groups liter-
ally a “neighborhood,” reported that the families that went into one
were almost always constellations of relatives, “branching off from
one common root” and connected through marriage and traditions
of mutual aid (Bogoras 1931:97, 1941:192). Families and camps of
herders pasturing their herds in one river basin or in reference to
a single central point, such as a trading post (usually from 200 to
600 people), formed a higher-level social grouping, which normally
had its own name and local consciousness. These groups formed the
base of regional subethnic stratification of the nomadic indigenous
nations. Boris Dolgikh was the first to dub such entities “territorial
groups” and to map their territories in Central Siberia as of 1926—27
(Dolgikh 1946:57-59, 1949:74, Dolgikh and Levin 1951:10§—106).
Continuing in this vein, Burch subsequently accomplished the same
task for the entire Arctic area (Burch 1983), while Vasil’ev, Soko-
lova, and Tugolukov (1983) recently produced a summary list of such
“ethnoterritorial groupings” among all the indigenous peoples of the
Russian Arctic and Siberia.

The primary social unit of traditional subsistence used in this study
should probably be considered to be the group of neighboring herd-
ing camps, which for the time studied was in effect a communality of
neighbors related by blood and marriage. It was this relatively stable
economic and demographic collective that implemented and regu-
lated tenure over its territory, including the annual herding routes
and grazing pastures allotted to individual camps and families. These
latter experienced more rapid turnover in their internal composition,
and formed the most flexible and subordinate element of the com-
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munity. Significantly, similarly to the village communities of settled
sea-mammal hunters, in the 1920s and 1930s it was these groupings
of adjacent camps that came to serve as the basic link in local admin-
istration and Soviet economic reorganization of the nomadic popula-
tion, such as the “native,” then nomadic soviets, or executive commit-
tees, and cooperatives. Their average population was about 120 to 180
people (with an actual range of 6o to 300) grouped into some § to 12
more or less permanent camp aggregations. In sum, the total number
of such units of traditional nomadic subsistence was about 50 to 70
for the entire population of reindeer Chukchi, about 40 to 50 among
the Bol’shaia Zemlia Nenets and Komi from the Pechora to the Kara
River, and roughly the same number for the Nenets nomads of the
adjacent part of northwestern Siberia, including Yamal Peninsula.

The data from local inventories conducted in the 19205 and 1930s
contain rich descriptions of the physical geography of the tundra
herders’ territories.® These inventories were the first to document in
detail the traditional land-use systems of reindeer pastoralism, which
continued unchanged right up until the enactment of Soviet collecti-
vization policy in the late 1930s and 1940s. The essence of this system
lay in the regular, sequential alternation of seasonally used pastures
during the winter, early and late spring, summer, and so forth. Within
the boundaries of their resource territories, the herders completed
annually repeating migration circuits. In the plains area of the Arc-
tic tundra these migrations were typically meridional; that is, in the
lengthening days of spring the herders set out northward from tree
line to spend the summer near or on the Arctic Sea coast, and then
retraced their journey south again in the fall.

The length of the annual migration of different pastoralist groups
seems to have been determined primarily by the width of the tundra
zone where they lived, that is, by the distance between the northern
edge of the forest and the Arctic Sea coast. For the European Nenets,
tree line fell further south and this distance increased as one pro-
gressed from west to east: from 150 to 200 kilometers in the western-
most Kanin-Timan tundra, to 450 to 6oo kilometers in the eastern
regions of the Bol’shaia Zemlia tundra in the northern trans-Urals
(Semerikov 1933 :6—8, Terletskii 1934:43). In contrast, the length of
the Chukchi reindeer herders’ annual migration increased in the same
manner from east to west, as one moves deeper into the heart of con-
tinental Siberia. On the Chukchi Peninsula, it was only 50 to 100
kilometers; it increased to 100 to 150 kilometers in the upper Anadyr’
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River basin, and reached a maximum of 200 to 400 kilometers in
the western Chaun tundra (Anadyrskii krai 1935 : 40, Shmit 1939: 56,
Vdovin 1965:159, author’s field data 1975). However, within every
herding neighborhood there was another, highly noticeable disparity
in pastoral migration, which was that wealthier families usually mi-
grated much farther than did poorer ones.

If the migration route was longer than 150 or 200 kilometers, the
nomads usually spent four to five months in the winter pastures,
where they moved the herd only a short way once or twice a month,
depending on the size of the herd. They spent two to three months in
the summer and early-spring pastures with approximately the same
mobility, and three to four months on the migration routes, in transit
from one seasonal pasture area to another.” During the latter months
of the year, with the exception of brief breaks for calving, slaughter
days or festivals, the herds might progress along their route as much
as fifteen kilometers or more a day. With such extended nomadic
tracks, only the staple summer and winter pastures were fixed, and
sometimes also the calving and slaughter grounds. On the other hand,
the migration paths from one pasturing area to another were used
simultaneously by several herding groups and various north-south
routes could be chosen alternately from year to year depending upon
the weather or grazing conditions in a given year.

The tenure system of winter and summer pastures was abandoned
only in extremely hard years, when herding families in flight from
heavy snowfalls, winter thaws, lack of fodder, or epizootics gathered
in the well-known pastoral “refugia” for each region (see Babushkin
1930:65, Shmit 1939:22) or left the area completely to use the lands
of groups to whom they were related. Thus, stable tenure over pasture
lands in the traditional land-use system hinged upon making allow-
ance for short-term shifts in the right to use those lands during emer-
gency situations. This also was regulated by pastoralist common law
and by prevailing social norms of intra- and inter-community mutual
aid and reciprocity (Brodnev 1959:71, author’s field data 1974, 1975).

The choice and quality of the winter pastures were evaluated by
the herders according to ease of grazing, the nutritional quality of the
deer fodder, and the distance to the winter fairs and trading posts.
Additional requirements for summer pastures were considered to in-
clude proximity to sources of firewood and water, the abundance
of mosquitoes, and the risk of epizootics. Since the summer fishing,
hunting, and marine hunting season played an important role in the
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annual subsistence cycle of most herding families, summer pasture
sites near “fishing” rivers and lakes were key landmarks in the per-
manent system of group and family territories. Not surprisingly, if
herders found a place that met all their criteria for summer pastures,
they showed a strong preference for using the same sites from year to
year (Semerikov 1933 : 5, Shmit 1939: 54). As one of the best experts
on Nenets lifestyle commented, “Each reindeer herder takes up his
own particular places on the fishing lakes, from which one owner or
another catches fish from year to year” (Evladov 1929:55). Elderly
Nenets herders Iinterviewed in Ust’ Kara in 1974 could almost always
name where specific families grazed their summer herds in the 1920s
and 1930s, and described topographic features of these places, even
after they had lived continuously in the village and not seen those
places for as much as twenty-five years.

We can estimate the density of the nomadic population and its im-
pact on the environment based on data from the 1920s’ and 19305’
inventories of large administrative districts and individual herding
groups (that is, the “native” or “nomadic” soviets). Among the Euro-
pean Nenets, population density was 0.025 to 0.038 per square kilo-
meter, while the Chukchi showed a much lower density of 0.008 to
0.013.% This means that the average size of a territory used by a pas-
toralist community of some one hundred to two hundred people was
3,000 to 8,000 square kilometers for the Nenets and 8,000 to 15,000
square kilometers in the Chukchi tundra area.

The calculated stock density was also 1.5 to 2 times lower among
the Chukchi than among the European Nenets or Komi, who main-
tained 30 to 9o reindeer and 80 to 120 reindeer per one hundred
square kilometers of forage land, respectively (see Anadyrskii krai
1935:33, Gassovskii 1939:26, loffe 1937:13—17, Shmit 1939:5—6,
Vasil’ev 1936:10-14). The herd density is considered to be deter-
mined by the biological productivity of the tundra pastures, and
usually corresponds to the maximum carrying capacity of the limiting
element in the pasture rotation cycle, that is, those seasonal-profile
types of pasture that were in the shortest supply (Andreev et al.
1935:352~53, ludin 1969:8). Exceeding this carrying capacity inevi-
tably led to overgrazing, deterioration of the fodder, and subsequent
malnutrition and losses of reindeer from starvation in the next hard
year to come. Thus, after an initial jump in recruitment, the herd size
fell back to or even below its former level.

There were three salient differences, then, between these two eth-
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nic groups of Arctic reindeer herders chosen here for subsistence
analysis. Among the European Nenets the population density was
three times higher, herd density was twice as high, and the size of a
herding community’s territory was substantially smaller than among
the reindeer Chukchi. These are proxy indicators of apparently differ-
ent adaptive strategies by two reindeer-herding peoples, both equally
representative of a single cultural-economic type and an outwardly
similar system of subsistence traditions.

Demography of the Nomadic Community

Unfortunately, we have access to far fewer statistical records pertain-
ing to the demographic structure and dynamics of the tundra pas-
toralists than for the sedentary peoples of the Russian Arctic. House-
hold lists for the nineteenth and early twentieth centuries exist for
isolated groups only, as up until the early twentieth century they are
represented primarily by tax registers focused on able-bodied males,
or by parish records. Civil registration of births and deaths in the
nomadic Arctic population started in most Siberian districts only in
the 1930s and 1940s, and remained highly erratic and sketchy right up
until the 1950s. As a result, the basic demographic characteristics of
the traditional Arctic pastoralists often can be gleaned only indirectly
by computation and interpolation.

In tables 12 and 13, age-sex structure data drawn from various
lists and censuses of sometimes-overlapping and/or partial samples
are shown for the European Nenets from 1883 to 1932, and for the
reindeer Chukchi from 1850 to 1937. As shown, both pastoralist
populations display a relatively high percentage of children (40 to 45
percent), and an inflated percentage of elderly people (6 to 10 per-
cent), especially in comparison to the sedentary coastal hunters, but
a correspondingly lower share of adults of working and reproductive
age. In effect, this means that, within the traditional reindeer-herding
subsistence system, every adult working male bore a greater burden

community than was the case among the coastal hunters.

The contrast in proportion of men to women between the Nenets
and Chukchi is even more striking, especially among adults. Among
Nenets adults (ages 16 to 59), there were from 110 to 115 men for every
100 women. For the reindeer Chukchi (and Koryaks, too) the figures
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TABLE 12
Demographic Parameters of Nenets Herding Population, 1883—1932

1883 1897 1920 1926 1932

1. Total sample population 421 2759 1612 1325 1022
2. Average household size NA NA NA 6.6 5.9
3. % males 51.8 52.7 533 52.9 52.0
4. % females 48.2 47.3 46.7 47.1 48.0
5. % population of working age,
16-59 57.2 59.0 53.5 50.9 47.2
6. Number of women per 100
males, age 16-59 91.2 86.3 93.0 87.3 923
7. % children under age of 16 323 32.6 44.5 43.3 45.5
8. % elders over age of 60 10.5 8.4 4.4 5.8 10.3
9. % adult males 29.9 31.7 27.7 27.2 26.3
10. Mouths to feed per adult male 33 32 3.6 3.7 3.8
11. Number of girls per 100 boys
under age of 9 87.5 93.2 72.9 104.2 95.7

SOURCES OF DATA FOR CALCULATIONS: 1883: Kanin Tundra (Yakobii 1893); 1897:
Bol’shaia Zemlia Tundra (Babushkin 1930); 1920: Pechora Nenets District (Babushkin 1930);
1926: Bol'shaia Zemlia Tundra (Babushkin 1930); 1932: Bol'shaia Zemlia Tundra (Nenets and
Komi, Ekonomika Bol’shezemel’skoi tundry (1934).

are exactly reversed-—88 to 9o men per 100 women. Comparison of
this indicator among a larger number of North Eurasian indigenous
peoples argues against considering this to be a function or artifice of
reindeer pastoralism: the sex ratio among the reindeer Chukchi re-
sembled that of their marine-mammal-hunting Chukchi and Eskimo
neighbors, while the ratio found among the Nenets approximated
the sex ratio among the Sel’kup and Nganasan, who lived near them
but were engaged in caribou hunting and small-scale herding. There-
fore, it would seem that the differences between Nenets and Chukchi
sex ratios were probably more a function of culture and genetics
than a reflection of particular human-environmental adaptations of
an economic nature,

Based on this demographic structure, we can proceed to recon-
struct the average age-sex composition of the pastoralist community.
A median Nenets herding group of about 150 people would have in-
cluded 33 to 35 adult working men, 3 to § adolescents, 30 adult women,
8 to 12 elders, and 65 to 70 children under 16 years old. Roughly the
same picture would hold true for the Chukchi nomadic neighbor-
hood, but with the ratio between adult men and women reversed.

As we recall, however, the herding community did not form a
compact group and was divided into eight to twelve independent
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TABLE 13
Demographic Parameters of Chukchi Herding Population, 1850—1937

1850 1926 1926 1933 1937

1. Total sample population 1385 2081 268 138 1411
2. Average household size 4.1 NA 5.8 NA 4.6
3. % males 51.2 48.0 46.0 44.8 47.2
4. % females 48.8 52.0 54.0 55.2 52.8
5. % population of working age,
16-59 51.8 50.8 38.4 513 553
6. Number of women per 100
males, age 16-59 102.0 109.9 1239 1222 1227
7. % children under age 16 44.6 40.8 NA 423 38.3
8. % elders 3.5 8.4 NA 6.5 6.7
9. % adult male 25.7 24.2 17.2 231 23.7
10. Mouths to feed per adult male 39 4.1 5.8 4.3 4.2
11. Number of girls per 100 boys

under age of 10 92.5 106.2 NA 110.0 1316

SOURCES OF DATA FOR CALCULATIONS: 1850: Chaun Chukchi (Argentov 1850); 1926:
Chukotski District (Poselennye itogi 1928); 192.6: Chaun Native Council ([togi perepisi 1929);
1933: Ichun’ community (Arkhincheev 1957); 1937: Chaun District (Shmit 1939).

microunits or camps. Census data from the 1920s and 1930s show
that the average Chukchi camp numbered 20.7 people and consisted
of 4 families or households (3.8 to be exact), while the Nenets herders’
camp comprised only 2.5 family units, or 13.6 individuals (cf. Itogi
Perepisi 192.9:74—-85, Krainii Sever 1935:114—21). This means that,
for pastoral life and work, the Chukchi nomadic group usually was
divided into fewer but larger units than a Nenets community of the
same size. In addition, the Nenets also showed a higher number of
small camps consisting of members of only one family (40 percent in
1933 ). That the Chukchi camps were larger and more permanent than
the Nenets’ appears to be explained in two ways. First, each Chukchi
camp had larger reindeer herds, roughly one thousand animals per
camp as opposed to four hundred to five hundred among the Nenets;
and second, the Chukchi had a lower proportion of adult working
males in their population, which engendered a shortage of herders.

The high percentage of children in the tundra pastoralist com-
munities, combined with a striking differential between young age
cohorts, attests to a high birth rate, very high infant mortality, and
rapid intergenerational turnover in the population. This conclusion
is confirmed by fragments of information available about reproduc-
tion in the nomadic population. According to data from a series of
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inventories in the 1920s and 1930s, the cumulative birth rate among
the Nenets herders was fifty to sixty-five per thousand. Taking into
account the low relative proportion of women of childbearing age (18
to 20 percent), this rate was close to the physiological maximum. It
was associated with a very high rate of mortality of forty to sixty per
thousand, especially among newborns and infants, 30 to 5o percent of
whom never survived their first year (Krainii Sever 1935:9~—15, Plet-
tsov 1925 : 14, Pokboziaistvennaia Perepis’ 1929:226—27). According
to genealogies compiled for the Ust’ Kara Nenets in the 1920s and
19308, each woman gave birth to an average of eight to nine chil-
dren, but as in the coastal hunting villages, only two to three of them
survived to maturity. All the same, in relatively favorable years when
epidemics or natural hazards did not strike, the nomads could achieve
an annual growth rate on the level of 0.5 to 1.0 percent.

Owing to the absence of similar demographic data, indicators of
natural increase among the reindeer Chukchi can be determined only
indirectly. Thus, according to censuses of the Chaun Chukchi in 1850
and 1937, the calculated average size of a one-year cohort of children
under eight years old consisted of 30 to 35 individuals per 1,000 of
total population (see Argentov 1850, Shmit 1939:148). Given that not
less than 3o to 35 percent of Chukchi infants died before they were a
year old,’ the actual birth rate was probably closer to 5o or §5 percent.
That places the Chukchi birth rate at a level similar to or slightly
under that observed among the European Nenets. Based on Argen-
tov’s family register, of 53 newborn infants and children less than one
year old who were recorded in 1850 for a group of 1,350 Chaun rein-
deer Chukchi, 23 percent were the firstborn child in their families,
21 percent a second child, 46 percent were third or fourth, and 10
percent were the fifth or more, up to a seventh child in one family,
who was born to a 47-year-old mother. These figures support the
highly authoritative opinion of Waldemar Bogoras that the reindeer
Chukchi’s fertility and overall stamina were the highest compared to
all other neighboring peoples (Bogoras 1904: 35, 1932.:33).

Early ethnographies and records registered no trace that the tun-
dra pastoralists limited population growth by any artificial means.
Here Bogoras made a special point of emphasizing that the prac-
tice of infanticide was absent among the Chukchi (Bogoras 1904: 48,
1907:513); Jochelson also found no evidence of it among the reindeer
Koryaks (Jochelson 1908). There are no reports of widespread infan-
ticide among other traditional reindeer pastoralists of Arctic Siberia,
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such as the Dolgan, Nganasan, Enets, etc. (Afanas’eva 1980, Dol-
gikh 1954, Popov 1946). Instead, names of twins, including both boys
and girls among the Enets (Dolgikh 1954: 39), or recorded instances,
among the Dolgan, for example, where babies born prematurely at
seven or eight months were nurtured and kept (Popov 1946: 53) seem
more to argue against the existence of infanticide among the native
peoples of northern Siberia, or, at any rate, against its practice in
those situations in which it was typically encountered among Eski-
mos of the American Arctic.

Judging by the household lists, demographic pyramids, and gene-
alogical charts, the main mortality peaks in the Chukchi population
occurred at three points: during the first years of life, from forty to
forty-five, and from fifty-five to sixty-five. Bogoras explicitly noted
the large number of old people in the herders’ camps and their ex-
treme old age in comparison to the coastal villages (Bogoras 1931: 99—
100, 1934:21). The lower proportion of adult men should probably
be interpreted as an idiosyncrasy of Chukchi herding practices and
of the extremely rigorous conditions for the herders there. As is well
known, the Chukchi did not have herd dogs, nor did they use rein-
deer to pull sleds in the summer months. For one-third of the year,
men guided the herds across the tundra by foot, and carried their
possessions with them on their backs. All this drastically increased
the physical burden on a herder’s life, and led to increased mortality
among them. Nonetheless, as with the Nenets, in good years free
from epidemics and natural catastrophes to disrupt or destroy the an-
nual life cycle or customary pasture routes, the high birth rate could
easily lead to rapid natural increase among the reindeer Chukchi.

This reproductive model baldly contradicts long-standing wide-
spread assertions that reindeer peoples were “dying out” or their
populations leveling off because they had lower fertility or were in-
capable of rapid population growth (Itogi Perepisi 1929:ii—-iv, Kra-
sil’nikov 1928:97—~100, Patkanov 1911:130, Sergeev 1934: 32, Terlet-
skii 1932a:48, 51). It is true that, according to the early censuses and
surveys, both the European Nenets and reindeer Chukchi popula-
tions were relatively stable (see chapter 5). But this only means that
the main factor in population growth among the Arctic nomads was
not low birth rates but the sharp surges in mortality in individual
adverse years. Therefore, we have here the same type of traditional
demographic dynamics as in the communities of the settled maritime
hunters described in the previous chapter.
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Domestic Animal Stocks

The entire welfare of the Arctic pastoralists and their sole means of
mobility and survival in the harsh tundra environment lay in their
domestic reindeer. Each Nenets and Chukchi household maintained
on the average from 180 to 250 of them, while a mid-sized pastoral-
ist community of eight to twelve neighboring camps might account
for a cumulative herd stock of §,000 to 10,000 reindeer. Exact fig-
ures for certain districts, ethnic groups, and/or local communities are
to be derived from various Russian sources of the 1920s and 1930s
(Babushkin 1926, Gassovskii 1939, Druri 1933, [togi Perepisi 1929,
Naselennye punkty 1928, Plettsov 1925, Shmit 1939, etc.).

The domestic reindeer stocks experienced annual cyclical fluctua-
tions in both numbers and biomass, which were controlled by human
intervention in natural reproductive processes. The herders regulated
both the age-sex structure of the grazing herds and their size, which
reached a maximum in the summer months and a minimum in spring
during the calving period. After the spring calving the number of
deer usually increased sharply (e.g., by 50 percent); by the following
spring, after a full annual cycle was completed, it dropped back down
to its original level (see Terletskii 1932b). This fluctuation was more
pronounced among the large-herd owners, with a greater initial surge
in the spring, followed by sharper drops occasioned by the summer
and autumn slaughters for reindeer skins and meat for trade. To a
significant degree all these elements of domestic reindeer population
dynamics were inherited from the ecology of wild northern reindeer,
which was only partially altered by humans through the process of
domestication and controlled grazing. And, of course, natural fac-
tors-—epizootics, spring thaws and crust ice, freeze periods or snow-
falls during the spring calving—could all sharply decrease the stock
in a very short time and drastically change its subsequent annual
dynamics for several years to come.

Sources from the 1920s and 1930s provide data clearly illustrating
how the age-sex composition and total productivity of reindeer herds
characteristically differed between wealthier and poorer herders, and
these differences were typical for all Arctic nomads." In the herds
of less well-to-do families, not less than one-fourth of the herd, and
sometimes from 3o to 4o percent, were adult male harness deer, and
annual recruitment was relatively low, not more than 35 to 40 percent
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of the original herd size. Prosperous households, on the other hand,
could maintain more breeding does and as a result achieve a higher
calving rate of 50 to 55 percent.

During a typical year, a tundra reindeer herd might increase on the
average by 10 to 15 percent of its initial size. Theoretically, this should
have led to a large productive surplus for the herders. However, ac-
cording to some estimates, traditional subsistence herding was at best
only two-thirds as productive as what was considered theoretically
possible within a system of rational, commercially oriented manage-
ment (Preobrazhenskii 1953, Rochev 1969).

Dogs were incomparably less significant than reindeer in the sub-
sistence system of the tundra herders. Statistically speaking, dogs
played an approximately equal role in Nenets and Chukchi life—
3.47 per family among the Bol’shaia Zemlia Nenets, and 3.68 among
the western reindeer Chukchi (Pokhoziaistvennaia Perepis’1929:129,
134). But the basic purposes to which the use of dogs was oriented
were different and produced contrasting patterns in how dogs were
distributed among the families or herders’ camps. The Nenets pri-
marily raised dogs to herd the deer. Therefore, almost every house-
hold had herd dogs, and the larger the reindeer stock grew, the more
dogs were needed. In contrast, the Chukchi used dogs for transporta-
tion, not herding, so they primarily had sled dogs, and in fact the
number of dogs in a given camp was more likely to inversely refiect
the size of the herd—the fewer reindeer, the more sled dogs a camp
normally kept. In principle, each Chukchi herders’ camp needed one
full dogsled team, or eight to ten animals, but the actual distribution
by families and camps was highly uneven.

Food for the dogs came from the scraps and waste products
of cleaning fish and butchering reindeer. The majority of herders,
whether Nenets or Chukchi, did not prepare any special winter sup-
plies of dog food. For our purposes this means that, in contrast to
the model of the coastal hunting villages, we cannot identify dogs
as a separate line item in building the subsistence balances of the
reindeer-herding community.

Subsistence Implements and Their Recycling

The ceaselessly mobile way of life of the tundra pastoralists left a
heavy imprint on the development of their material culture, encour-



Reindeer Pastoralists of the Inland Tundra 10§

aging a significant simplification of the procurement equipment they
used in their work and daily life. The only essential tools in a reindeer
herder’s kit were his thong lasso, and, if he were Chukchi, a special
herder’s staff. It was considered that the best lassos were made from
bearded seal skin, which the reindeer herders obtained through trade
with the coastal sea hunters. If bearded seal skin was not available,
then lassos were made from strips of reindeer hide.

By the late 1800s all tundra reindeer herders had obtained fire-
arms. The Nenets obtained theirs from Russians, and the Chukchi
primarily from Americans. However, they possessed far fewer guns
than the marine-mammal hunters of the coastal villages had. In
1926, there was roughly 1 gun for every whole herding family—the
Bol’shaia Zemlia Nenets had 1.2 and the Chaun Chukchi 1.1 (Itogi
perepisi 1929:74—81, Pokhoziaistvennaia Perepis’ 1929:33~37). Be-
cause of the weak development of hunting, the role of firearms in
pastoralist subsistence was minimal and the demand for ammunition
was not great.

The reindeer pastoralists used a very limited range of manufac-
tured iron tools and implements, even into the early twentieth cen-
tury (see Bogoras 1904:209—14, Khomich 1966:82—84). Traps, axes,
and other items were obtained directly from traveling traders or in-
directly through sedentary communities. The herders usually manu-
factured their own sleds, boats, and other wooden items, however
the Nenets sometimes bought finished wooden boats from the Rus-
sians, Khanty, or Komi. Since the late 1800s, the Nenets made fishing
nets and seines from Russian-made horsehair twine. Chukchi herders
used handmade thong nets for catching small seals, and nets made
from reindeer sinew or thin strips of reindeer hide for fishing, as well
as weirs and hooks.

The main mode of transportation available to the herders was, of
course, reindeer-drawn sleds, and each household had a fairly large
number of them. The Bol’shaia Zemlia Nenets had on the average
twenty-five per family, and the Chaun Chukchi seventeen to twenty
(Itogi Perepisi 1929:74—81, Pokhoziaistvennaia Perepis’ 1929:33—
37). In addition, each Chukchi camp maintained one or two dogsleds.
The herders themselves used primitive tools to make all their own
sleds, which did not have any iron parts. Larch, fir, or birch was
used for making sleds, boats, and skinboats (as well as the frame
poles for the portable tent dwellings). This wood was gathered during
the winter pasturing along the northern edge of the forest or during
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special long-distance trips once every two or three years. Dogsled
harnesses were made from reindeer hide and thongs of bearded seal
skin. The bone parts were crafted from reindeer antler or bone, or, in
rare instances, from the tusks of walrus or woolly mammoth.

The pastoralists made clothing, footwear, tent coverings, and bed-
ding from domestic reindeer skins. Every family usually had two sets
of coverings for the portable, wooden-framed dwelling, which the
Nenets called a chum, and the Chukchi, yaranga. One was for winter
and the other for summer, although the summer ones were usually
simply winter ones that had begun to show the signs of wear and
tear. Nenets families whose annual migrations brought them closer
to the forest, usually made summer coverings for the chum by sewing
large panels of boiled birchbark together with reindeer sinew. The
birchbark was gathered during the winter grazing period or obtained
through trade with the more southerly located Khanty. According to
interviews with elders, such coverings lasted at least ten to fifteen
years; being light, durable, and waterproof, they were considered far
superior to summer covers of reindeer skin, which had to be changed
every two or three years.

Every year, all herders tried to sew a full suit of new fur cloth-
ing for winter, and footwear for every member of the family from
the skins of young deer killed in the autumn. Rich Chukchi herders
might even have two new suits each winter, and then, after wearing
one a bit, exchange it in the coastal villages or Russian settlements
(Bogoras 1941:178—79). Beginning in the late 1800s, the Nenets,
and slightly later the Chukchi, began to fashion their outer sum-
mer garments from manufactured fabrics such as cotton or worsted
broadcloth bought from Russian traders. Izhma Komi and Kolva
Nenets pastoralists, who were probably the most acculturated among
the northern nomads, sewed almost all their summer clothing from
manufactured cloth. Chukchi herders made their own sealskin boots
from the skins of animals they caught themselves during the sum-
mer, or obtained the materials, ready-made uppers, or finished boots
through trade with marine-mammal hunters.

We see from this brief summary that, by the time studied, numer-
ous imported trade goods and items formed a regular part of life in
the subsistence activities of tundra nomads, as well as certain raw
materials obtained from the settled communities. Nonetheless, the
traditional economy of the Nenets and especially of the Chukchi
maintained a distinctive degree of autonomy and almost completely
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sufficed to meet all the community’s consumption needs based on
indigenous production alone.

Consumption Needs of the Pastoralist Community

To calculate the herders consumption needs for all the basic elements
of life, I proceeded to establish estimates of community demands for
food, skins, fuel, and trade goods. In order to arrive ultimately at
balance results that could be compared, I used the same methodology
that I used in chapter 2 above to construct subsistence balances for
the Eskimo sea-mammal hunters.

Food. Several estimates can be found in the literature of the actual
caloric content of the diet of various northern herders, including the
Nenets, Chukchi, Saami, and others (Alekseeva et al. 1972:24—25,
Astrinskii and Navasardov 1970: 205—207, Danishevskii 1968 : 102~
105, Dobronravova and Kuindzhi 1962:112~14, Zaitsev 1970:200,
Dgrim 1970: 50, etc.). However, to achieve the best comparability
of results, I concluded it would be better to employ the same norms
as were accepted for Eskimo maritime subsistence. Thus, the norms
adopted were 3,000 kilocalories per day for adult males, 2,500 for
women and elderly people, and 2,000 for children. Based upon
the age-sex community structure outlined above,!' the average daily
norm for reindeer pastoralists worked out to 2425 kilocalories per day
for the Nenets and 2,400 for the' Chukchi, or 885,125 and 876,000
kilocalories per year respectively. As with the Eskimo case, we will
make things easier on ourselves and proceed to work with a round
figure of 900,000 kilocalories per year.

The food of choice among all tundra herders was indisputably
domestic reindeer meat, followed by the internal organs and blood of
a freshly killed deer. The total caloric content from the carcass of one
adult deer, including forty kilograms of meat and twenty-five kilo-
grams of other edible parts, can be estimated at 52,100 kilocalories.
One calf represents 47,100 kilocalories, including thirty kilograms of
meat and fifteen kilograms of internal organs.!? Taking into account
that in the past the reindeer herders tried to kill primarily younger
deer for meat, or older or weak animals, we can take 49,000 kilo-
calories as an average figure for one deer. This means that if all food
consumption needs were satisfied by the products of reindeer hus-
bandry, it would require killing 18.5 deer a year for every member of
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the family, be it 17 adults or 19 calves, or, assuming an average family
of 5.5, 95 to 100 reindeer per household per year.

We cross-checked this calculation against some of the established
estimates of the actual slaughter rate of reindeer for private consump-
tion among various groups of tundra pastoralists in the 1920s and
1930s. These were available from local statistical sources and ethnog-
raphies of the period, and are shown in table 14. Then, taking it one
step further, we were able to compile a corresponding breakdown
of this estimate according to three main socioeconomic groups for
both the Nenets and Chukchi pastoralists, making additional use of
interviews with elderly informants. It turns out that the statistically
average family of five to six killed thirty-five to seventy reindeer a
year for personal consumption, excluding festivals, hospitality for
guests, and related uses. The actual figure depended heavily upon that
family’s resources and location on the socioeconomic scale. For com-
parison, among Alaskan Eskimo caribou hunters, a family of six to
seven required annually sixty-five to seventy-five reindeer or caribou,
although these were larger, heavier animals, and thus of greater food
value per carcass (Campbell 1978:191, Foote 1965 :296—97).

If our figures are justified, then reindeer husbandry sufficed to meet
only 40 to 70 percent of the nomads’ annual food consumption norm.
In that case, food products from hunting, fishing, gathering, and trad-
ing became a vital necessity. Only in the wealthier households did
consumption of reindeer meat come close to meeting or fully satisfy-
ing the family’s energy needs. In those families, other foods simply
added variety to the diet, or conveyed social prestige.

Clothing. We determined the herders’ annual demand for rein-
deer skins for clothing, footwear, making, and repairing chum and
yaranga covers, and for other items of daily use based upon various
documented estimates and informant data. The figure we accepted
for a family of five was 40 skins per year, which should, however, be
considered the minimum requisite norm. Well-off families who could
afford to, or larger-than-average families, actually would have used
far more." This annual minimum norm corresponds well with simi-
lar estimates for other reindeer-herding groups, e.g., 25 skins of forest
reindeer or 50 skins of tundra reindeer per family among the Taz River
Sel’kup (Lebedev 1978 :17), and 36.5 per family among the neighbor-
ing Turukhan River nomads (Suslov 1930:33). Among the Alaskan
Eskimos, for example, the Noatagmiut, a minimum of 57 to 65.5
caribou skins were used per family (Foote 1965:297—98).

Fuel. To heat and light their homes, the reindeer herders used fire-
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TABLE 14
Estimated Reindeer Slaughter for Domestic
Consumption by Native Herders

Annual equivalent

Population/time Source  Reported estimate Per person  Per household
Anadyr Chukchi, 1 4 reindeer per family 10-12 48
early 1930s per month, or 48 a
year
Chukchi and Koryak, 2 1 reindeer per family 10 54
1920s a week
Chaun Chukchi, 3 50 reindeer per 8-10 50
1930s family a year
Anadyr Chukchi, 4 1 reindeer per family 12-15 70-90
1930s every 4 or 5 days
Anadyr Chukchi, 5 70-80 reindeer per 13-15 70-80
1930 family a year
Penzhina Koryak, 6 10 reindeer per 10 50-60
1930s person annually
Nomad Koryak, 7 1 reindeer per family 9 54
early 1930s weekly (poor
herders)
Nomad Koryak, 7 1 reindeer every 20 122
early 1930s three days (rich
herders)
Nomad Koryak, 8 5 reindeer per 5 25-30
1920s person annually
Dolgan, 1930s 9 Not less than 40 7-8 40+
reindeer per family a
year
Taz Sel’kup, 10 4 reindeer per family 10 48
1920s-1930s a month
Scandinavian Saami, 11 10 reindeer per 10 50-60
1950s person annually

SOURCES: I: Druri 1933:75; 2: Bogoras 1932:47; 3: Arkhincheev 1957: §7; 4: Vasil’ev 1936:99;
s: Anadyrskii krai 1935:44; 6: Krylov 1936: §3; 7: Bilibin 1933 : 39; 8: Sergeev 1934:116; 9: Popov
1935:201; 10: Lebedev 1978:17; 11: Foote 1965:297.

wood, which they gathered from their resource territories, as well
as driftwood, dried moss, and bone. In the inland tundra, the inner
chamber of the Chukchi yaranga was heated with a small lamp fueled
by the tallow rendered from reindeer bones. Nearer the seacoast,
where they could either hunt marine mammals during the summer
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or have regular contact with the sedentary maritime hunters who
did, the reindeer Chukchi used seal and whale oil to heat their tents.
Lacking any kind of estimates for fuel consumption, we settled on the
reasonable estimate that the reindeer herders used half the marine-
mammal oil they procured for food, and half for fuel.

Trade needs. The herders obtained all their manufactured trade
goods, including firearms, ammunition, iron implements, fabric, and
flour, as well as most of their marine-mammal products (hides and
straps, footwear soles and uppers, meat and oil) in exchange for the
reindeer meat and skins of their domestic reindeer, or furs from ani-
mals they hunted. Many Bol’shaia Zemlia Nenets families also pro-
cessed fish to sell to Russian traders, or used the harvest from their
occasional sea-mammal hunting forays for trade.

We can get a rough estimate of the quantity of native resources that
wound up at the trading posts because this would have been reflected
in how much the herders bought there, which is documented in
the Arctic Census of 1926—~27. The average Bol’shaia Zemlia Nenets
family bought 478 rubles worth of goods each year, which was
equivalent in local prices of the time to the total of six Arctic fox pelts,
twenty reindeer skins, three hundred kilograms of reindeer meat (six
to eight carcasses) and one hundred kilograms of fish. For all the
Chukchi of the Kolyma area, the average sum of purchases per family
was 172 rubles per year, which in local prices was equivalent to the
value of three Arctic fox furs and ten reindeer hides (Pokhoziaistven-
naia Perepis’ 1929: 54, 106, 234~37).

Calculated in this way, the volume of domestic reindeer meat and
skins used for trade purposes (seven carcasses and twenty skins per
family for the Nenets, and ten reindeer skins for the Chukchi) appears
somewhat low compared to actual figures. In 1924, for example, ac-
cording to the data of a local survey, the Bol’shaia Zemlia Nenets sold
an average of four hundred kilograms of reindeer meat per family
(equivalent to nine to ten carcasses), and thirty-nine reindeer skins
(Plettsov 1925 :17). Also, the Chukchi herders expended an additional
portion of meat and skins in exchange with the coastal population.
The available estimates range from o.4 percent of the standing stock
{Chaun Chukchi, 1937) to 4 percent (for all the Chukchi herders
of the Kamchatka Province in 1926) and even 11 percent (Chukchi
Peninsula, 1931) (Arkhincheev 1957: 58, Olenevodstvo 16, Orlovskii
192.8a:47, Pokhoziaistvennaia Perepis’ 1929:148—49). As an average
norm, we will take five carcasses and ten skins per family as the ex-
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penditure of meat and skin for barter and sale among the Chaun
Chukchi, and for the nomads of the Chukchi Peninsula, fifteen car-
casses and fifteen skins. Therefore, the total trade and sale norms
were roughly similar for both reindeer peoples, and henceforth these
were the averages we used in the subsistence balances.

Productivity of the Herding Economy

An exact estimate of the reindeer yields for any actual calendar year
is a pivotal piece in the subsistence balance. All balances were cal-
culated on the basis of four communities of tundra pastoralists—
the Ust’ Kara group of Bol’shaia Zemlia Nenets (30 families of 144
people in 1926), the Kuvet group of the Chaun Chukchi (46 fami-
lies of 221 people in 1926), the Ichun’ group, also from the Chaun
Chukchi (47 families of 226 people in 1937), and the Kychaun group
of the reindeer Chukchi of the interior Chukchi Peninsula (30 fami-
lies of 139 people in 1937). All of these statistical groups conformed to
actual bands of the nomadic population—the “native” or “nomadic”
soviets at the time of the 1926 census or the household survey of 1937.

Unfortunately, the data available for reconstructing subsistence
balances of the selected communities are extremely limited. Figures
comparable to the detailed annual catch statistics by village that
I located for Eskimo economy, which would track reindeer stock
trends or actual annual yields for local groups throughout the 1920s
and 1930s, are available only for scattered years and do not appear
very reliable. Consequently, most indicators of reindeer production
could only be defined by interpolating between more general figures
for larger administrative districts. Naturally, this leads to a certain
austerity in the eventual reconstruction of pastoralist subsistence,
especially compared to the more richly detailed Eskimo model.

First of all, it was necessary to take account of the socioeconomic
stratification of the communities selected and to divide their consti-
tuent families into three categories: small herders with private stock
of 150 reindeer or less, mid-size with herds of 150 to 500, and large
herders with soo or more reindeer. For the Ust” Kara Nenets this
was extrapolated from the average stratification rates that prevailed
among the Bol’shaia Zemlia tundra Nenets as a whole in 1924 (Plet-
tsov 1925:10). I borrowed figures for the Kuvet and Ichun’ Chukchi
from analogous data for the Chaun region in 1937 (Shmit 1939:6),
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TABLE I§
Reindeer Economy of the Siberian Native Herders

Ust’ Kara Kuvet Kychaun Ichun’
Nenets, Chukchi, Chukchi, Chukchi,
1926 1926 1931 1937
Number of households 30 46 30 47
Herd size (beginning of the year) 6,300 12,270 7,896 12,290
Herd increase through calving 3,045 5,443 3,995 6,305
Herd spending through year 1,526 4,038 3,198 4,626
Including:
Food consumption 1,371 1,160 3,146
Payment for labor ] 1,056 NA NA 80
Trade and exchange 812 838 60"
Losses through calving ] 269 1,544 639 504
Other casualties Se1 836
Animals lost 201 241 NA NA
Herd size (end of the year) 7,839 13,781 8,693 14,049
Food output (102 kcal)
Slaughtered animals 45,444 67,179 56,840 154,154
Perished reindeers NA 37,829 15,288 21,707
Traded and exchanged carcasses NA 39,788 41,062 6,860

* Low estimates (insufficient data).

while for the Kychaun group Ilocated actual figures for all households
and camps in 1937 (Materialy Chukotskoi zemekspeditsii 1938).

The stock dynamics and approximate volume of pastoral produc-
tion were figured initially by these property categories, then were
added together to calculate community totals. I constructed a pre-
liminary age-sex chart for the herd and all indicators for its annual dy-
namics: reproduction, loss to disease and predations, harvesting for
personal consumption and for sale or exchange. The Ust’ Kara case
was reconstructed on the basis of 1926, using averages taken from
the 1926—27 Arctic Census for Nenets households in the Bol’shaia
Zemlia tundra. Figures from the same source, but for all the rein-
deer Chukchi of Kamchatka Province, formed the basis for my Kuvet
model. Information on the Ichun’ group was gathered in the Chaun
regiona! inventory of 1937, while for the Kychaun Chukchi I used
data from the eastern part of Chukotka District collected in 1931 (see
table 15) (Babushkin 1930: 100, Ekonomika Bol’shezemel’skoi tundry
1934, [togi Perepisi 1929:208—10, Olenevodstvo: 16, Pokhoziaistven-
naia Perepis’ 1929:148—49, Shmit 1939:12),

Taking into account that the reindeer Chukchi considered it dis-
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honorable to leave a carcass to rot in the tundra and tried to sal-
vage the meat of deer that had been lost by natural causes or killed
by wolves, | increased the amount of actual consumption for the
Chukchi by adding one-half of the number of animals who died by
natural causes, including newborn calves, to the reported domestic
slaughter, having assigned to newborn calves one-tenth the caloric
value of an adult deer. The Nenets herders did not eat the meat of
dead animals, with the exception of calves that died at birth.

I reconstructed food-yield figures from hunting, fishing, and gath-
ering, based on a variety of sources. Information provided by elderly
herders, including their estimates of food budgets in the 1920s and
1930s, was used for the Ust’ Kara Nenets and Kychaun Chukchi.
Data from the Arctic Census of 1926—27 were applied for the Kuvet
Chukchti, and from the local inventory for 1937 for the Ichun’ Chuk-
chi. Production from each activity was calculated for each of our
three classes of herders, and then for the community overall (table 16).
To determine the caloric value of the hunting and fishing catch, 1
used the same estimates from Don Foote’s work as were used for the
Astatic Eskimo subsistence model in chapter 2, with a few additions
as needed (table 7). Thus, all pastoralist subsistence production was
set up to facilitate direct comparison with the sedentary maritime
hunting economy.

The last step was to compute the share and caloric value of im-
ported food goods. I selected flour, breads (including hardtack and
crackers), sugar, and butter as the four mostimportant items.'* For the
Ust’ Kara, Ichun’, and Kychaun communities, | based my estimates of
how much people bought or used of these items on information from
Nenets and Chukchi elders. For the Ust’ Kara group these numbers
were adjusted to reflect actual data from the 1924 local household
survey (Plettsov 1925:19~20; also see Evladov 1927, Mitusova 1925,
Saprykin and Sinel’nikov 1926).

The total amount of reindeer skins is fairly easy to establish based
on an estimate of total reindeer killed for food, whether for personal
consumption or to sell. In addition, it is possible to estimate that the
reindeer herders managed to utilize roughly another half of skins of
reindeer that had died naturally or been injured or killed by predators,
plus three-fourths of a skin from calves that died in birth (stillborn
hide), which was considered to be a trade good of high value.

It is more challenging to come up with some figure for the marine-
mammal food products the herders obtained from hunters living on



114 ARCTIC ADAPTATIONS

TABLE 16
Estimated Subsistence Harvests of Herding Communities

Ust’ Kara Kuvet Kychaun Ichun’
Nenets Chukchi Chukchi Chukchi
1926 1926 1931 1937
Land game species
Caribou 23 NA NA NA
Elk 7 NA NA NA
Dall sheep NA 27* NA NA
Black bear NA 2* 1 NA
Arctic hare 455 114 242 97
“Geese” 1,050 400 245 58
“Ducks” 1,045 114 253 119
Prarmigan 3,550 1,460 980 245
Sea mammals
Walrus NA 28" NA 3
Bearded seal NA 23" NA 7
Smali seals NA 274" NA 315
Fish (kg) 29,605 3,900 3,950 3,538
Edible plants (kg) 2,480 6,900 4,500 6,700
Bird eggs (kg) 223 ? ? ?
Total harvest (10? kcal) 36,109 74,761 8,169 38,807
% estimated food requirements 27.8 37.6 6.6 19.1

sOURCE: Author’s calculations.
* Actual catches, according 10 1926 Census.

the coast. This amount depended precariously upon how the hunt
fared in the coastal communities from year to year, and could dwindle
considerably for multiyear periods, as discussed in chapter 2.. Unfor-
tunately, there are only isolated references to this in the documentary
sources (Knopfmiller 1940b, Terletskii 1967), and the estimates of my
Chukchi and Eskimo informants varied widely. It was possible to
make an average estimate only for the Kychaun reindeer Chukchi
in 1931, assuming that each family of herders received not less than
fifty kilograms of marine mammal meat and fifty kilograms of blub-
ber through trade, which provided s percent of their annual energy
requirements.

Analysis of Subsistence Balances

We calculated the subsistence balances for the tundra herders in the
same way as for the sea-mammal-hunting communities in chapter 2.
However, there was one difference: the balances were calculated ini-
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TABLE 17
Annual Subsistence Balances of the Herding Communities

Ust’ Kara Kuvet Kychaun Ichun’
Nenets, Chukchi, Chukchi, Chukchi,
1926 1926 1931 1937
Estimated food requirements,
(103 keal) 129,600 198,900 125,100 203,400
Estimated expenses for trade and
exchange (103 kcal) 6,300 11,270 22,050 11,515
% food requirements 4.9 5.7 17.6 5.7
Total food output (103 kcal) 157,103 222,252 135,162 222,698
% estimated requirements 121.2 111.7 91.9 103.6
Shares {%) in subsistence economy*
Herding 35.1 62.5 57.7 8038
Land hunting 10.3 38 2.1 0.4
Sea hunting — 30.4 — 15.5
Fishing 16.4 1.4 2.3 1.3
Plant gathering 1.1 2.1 2.2 2.0
Purchased food 53.4 1.3 4.4 3.9
Exchanged food — — (6.5)¢ —
% total annual subsistence balance +16.3 +1.4 -24.8 +3.8

SOURCE: Author’s calculations.

?Including all food obtained through hunting, fishing, and gathering but excluding reindeer
meat that has been bartered and traded.

b Low estimates (insufficient data).

tially for the three categories of herders (small, mid-size, and large),
and only then were added together to compile a total for the whole
pastoralist community, as shown in tables 17 and 18. In this way, we
could evaluate the difference in pastoralist subsistence as a function
of herders’ econoomic status,

According to the reconstruction, three of our four nomadic com-
munities showed a positive net balance between subsistence produc-
tion and consumption needs during the reference years, which were
1926, 1931, and 1937 for the Ust’ Kara Nenets, the Kuvet Chukchi,
and the Ichun’ Chukchi, respectively. This means that production
was greater than total needs, including nonessential expenditures for
trade or exchange. At first glance, this would appear to prove that
the aboriginal reindeer economy was indeed highly efficient, and the
well-being of the pastoralist population high.

The Ust’ Kara Nenets appear to have achieved an especially high
degree of stability. As table 18 shows, all three categories of herders
had a positive or nearly even net subsistence balance. However, in
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TABLE 18

{according to herd size)

Ust” Kara Kuvet Kychaun Ichun’
Nenets, Chukchi, Chukchi, Chukchi,
1926 1926 1931 1937

a: Small herders (up to 150 reindeer)

Number of households 17 34 23 35

Population 71 163 99 168

Total herd size 1,203 2,098 621 2,118

% Total food supply compared
to requirements 100.2 59.4 26.6° 46.6

Shares of various activities (%)

Herding 124 21.8b 6.4 20.0
Land hunting 15.9 4.5 3.0 0.5
Sea hunting d 28.6 NA 18.4
Fishing 23.2 1.7 3.9 1.9
Plant gathering 1.6 2.1 2.3 2.1
Exchange d NA 7.0° NA
Purchased food 47.1 0.7 4.1 37

% subsistence balance b +1.5 —44.8 -74.6° ~55.6

b: Mid-size herders (151 to 500 reindeer)

Number of households 10 5 3 5

Population 52 24 18 24

Total herd size 2,659 1,632 1,070 1,632

% total food supply compared
to requirements 1209 170.7 74.8¢ 1334

Shares of various activities (%)

Herding 39.7 78.9 60.2 108.2
Land hunting 6.1 2.6 0.7 0.2
Sea hunting NA 84.8 NA 16.8
Fishing 12.5 0.8 13 1.9
Plant gathering 0.8 2.1 1.7 2.1
Exchange d NA 5.0° NA
Purchased food 61.8 1.8 59 4.2

% Subsistence balance® +20.0 +76.6 -3.84 +28.4

¢: Large herders (500 reindeer and more)

Number of households 3 7 4 7

Population 21 34 22 34

Total herd size 2,438 8,540 6,205 8,540

% total food supply compared
to requirements 159.5 227.0 298.6 406.5

Shares of various activities (%)

Herding 100.1 218.7 286.3 399.3
Land hunting 1.3 1.7 0.2 0.1
Sea hunting d d d d
Fishing 34 0.8 0.7 1.1
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TABLE 18
Continued
Ust’ Kara Kuvet Kychaun Ichun’
Nenets, Chukchi, Chukchi, Chukchi,
1926 1926 1931 1937

a: Small herders (up to 150 reindeer)

Shares of various activities (%)

Plant gathering 0.6 2.1 1.8 1.4
Exchange d NA 5.5 NA
Purchased food 54.1 3.7 4.1 4.6
% subsistence balance® +54.4 +162.8 +301.8 +391.0

sOURCE: Author’s calculations.
4 Insufficient data (low estimates).
bIncluding payment for labor.
€ Including reindeer meat that has been bartered and traded.
dNo data; insignificant for food balance.

this case, first impressions are misleading. Small and mid-size herders
could only maintain a positive subsistence balance if they relied
heavily on purchased food items or received additional reindeer prod-
ucts from wealthier households. In total, purchased foods accounted
for over half the Ust’ Kara Nenets’s total caloric intake, actually out-
weighing the total procurement from reindeer, hunting, fishing, and
gathering all together. This bears witness to the very strong depen-
dency of Nenets subsistence upon supplementary “external” sources
of food, from which one can infer that their own resource utilization
system had already become insufficient to meet their needs.

These balances confirm the above-mentioned thesis that the share
of reindeer products in the diet of the tundra population had waned
by the opening decades of the twentieth century. If we consider that
actual consumption among the Ust’ Kara Nenets was 100 to 110
percent of their estimated caloric requirements (allowing for some
surplus), and the herders themselves consumed all food items they
acquired through trade, the share of calories from reindeer meat in
their diet did not exceed 15 percent among the small herders, 20 to
25 percent among mid-size herders, and 40 to 50 percent among large
herders. Even allowing for some forms of redistribution via mutual
assistance, frequent food-sharing, hospitality, and visiting, these fig-
ures indicate that in poor and mid-size households supplies fell short
of demand for reindeer meat, which was by far the preferred and
most prestigious of all traditional foods. In addition, this shortage of
fresh meat was experienced most acutely during the summer months,
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when poor and even well-off herders shifted to eating fish to avoid
killing any more of their reindeer than necessary in order to conserve
their herds.

The relative scarcity of reindeer meat supply to demand is sup-
ported by the recollections of elderly Ust’ Kara Nenets herders and
reconstructions of their family food budgets during the 1920s and
1930s (Krupnik 1976a). A more important point, however, is that the
Ust’ Kara Nenets found themselves in a position where, in order to re-
ceive more energy-efficient manufactured food goods through trade,
they began to sacrifice not only commodity items from their indige-
nous economy (furs, marine mammal oil, high-value fish) but also
reindeer products they needed themselves. At the time, the market
prices could be quite similar for items with differing caloric values.
Thus, for example, in 1926, a hundred-kilogram sack of flour cost 17.5
rubles as opposed to one hundred kilograms of reindeer meat at 14.6
rubles, but the flour provided 350,000 kilocalories, while the same
volume of venison yielded only one-third to one-half that amount,
roughly 100,000 to 180,000 kilocalories.

The reconstructed balance also shows how many reindeer skins
the Ust’ Kara Nenets used, purchased, and sold in each of the three
property groups. Even assuming that half, or 135, of the skins of
reindeer that died from natural causes were used, the total estimated
slaughter of 1,050 reindeer barely met the community’s domestic need
for 1,200 skins, and thus left no surplus for trade. Given the herd
sizes that existed, this means that the Ust’ Kara Nenets sold reindeer
hides at the expense of their domestic consumption. Once again this
confirms the stories of elderly herders 1 collected in 1974, who all
recalled that life was very hard from 1900 to the 1920s. People did
not have enough meat, or used it sparingly, along with purchased
food items, and constantly lacked adequate reindeer skins to make
clothing and repair house coverings.

In principle, a similar situation could be observed in the three
Chukchi communities we examined. It is true that Chukchi depended
upon purchased food items for their subsistence far less than the Ust’
Kara Nenets did. In the Chukchi diet, these constituted only 1.5 to
4.5 percent of the caloric intake. This conveys a sense of the high
degree to which traditional Chukchi subsistence was specialized in
herding, as well as the degree to which they relied upon their own
subsistence economy. However, even with maximum utilization of
all the products of reindeer, including the meat and hides of deer that
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died from natural causes and predation, a positive or at least neu-
tral subsistence balance was possible only if it was supplemented by
intensive marine hunting or trade with the coastal population.

In all three Chukchi communities, the group of small herders con-
stituted about three-fourths of the population. The production esti-
mated for them provided less than half of their energy requirements
(table 18a). Therefore, sustained existence for them was possible
only through cooperation with the wealthier herd owners, whose
stock sizes and slaughter rates were large enough to yield a substan-
tial surplus of reindeer products each year. The calculated balances
thoroughly support the references of the 1920s and 1930s indicating
that it was an economic necessity for small-scale herdsmen to attach
themselves to owners of larger herds. This is vividly illustrated by a
budget analysis study of several Ichun’ Chukchi families and camps
conducted by II’ia Arkhincheev in 1933 (Arkhincheev 1957).

Yet another conclusion was confirmed. As stratification deep-
ened among the reindeer Chukchi and the bulk of the herds was
increasingly concentrated in the hands of a small number of wealthy
households, an enormous stream of poor pastoralists was released
upon the tundra. In other words, a kind of “surplus labor” pool had
accumulated in the nomadic population, whose needs substantially
outweighed their personal resources for production. This situation
closely resembles other traditional nomadic societies characterized
by private or household property rights over animal stocks, where
some individual families had too many animals and not enough
people to pasture their herd without help. However, among the rein-
deer Chukchi socioeconomic differentiation reached such an extreme
that it became a factor that threatened an already delicate equilib-
rium between the population’s needs for survival and what they actu-
ally produced. In these conditions, any disruptive external influence
or deterioration in their environmental circumstances could easily
provoke a shortage of resources for most members of the nomadic
community.

However surprising it may seem, one form that such external
interference assumed was the presence of the populous coastal vil-
lage communities so close by, whose residents maintained a keen
and constant interest in reindeer products. My analysis of subsistence
balances presents completely new insight into relations between the
nomads of the tundra and the sedentary hunters of the coast, espe-
cially regarding the role that exchange with coastal people played in
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the subsistence economies of various herding groups. In areas where
it was possible for pastoralists to have regular contacts with the
settled population, trading reindeer meat for marine-mammal meat
and blubber gradually became established as a crucial way to replace
their own products with a higher-calorie “foreign” source of food."
That is, such trade played the same role for the Chukchi as purchasing
Russian food goods did for the European Nenets.

For the most part, this dependency was exhibited in those areas
where herders’ pasturing and migration routes passed sufficiently
close to the coastal settlements and where trading-partner relation-
ships had been established with the sedentary hunters and maintained
over the course of many years. In 1931, according to data from a
local survey, the herders of the eastern Chukchi Peninsula slaugh-
tered approximately 11 percent (sic!) of their domestic stock strictly
for exchange with people on the coast. On the average, this repre-
sented twenty-five to thirty reindeer per herding household, and only
one-fourth less than the number they killed for their own domestic
consumption. This figure is almost double the trade level that I esti-
mated for the Kychaun community, which was the group closest to
the shore and most involved in the trade with coastal people. This
works out to six to eight reindeer carcasses that each coastal family
stood to receive in exchange for the marine products and commercial
goods they brought to trade, at least for our benchmark year of 1931.

In 1937, trade with the coastal hunters on the Chukchi Peninsula
absorbed more than 1,600 reindeer carcasses from 3 interior herding
communities alone—Kychaun (139 people), loniveem (204 people)
and Inemnei (110 people) (Terletskii 1967; fig. 5). In some smaller
camps, which had fewer reindeer but were located nearer the coast, as
much as 15 to 30 percent of the slaughter went to trade, undermining
stock growth as well as numbers of reindeer killed for personal con-
sumption.

In a very real sense, then, survival for these and other herding
camps located close to the littoral was effectively “subsidized” by
exchange relations with the coastal people, who provided a regular
supply of marine-mammal meat and oil. Judging from the recon-
structed balance structure, a positive net subsistence balance among
the Kychaun Chukchi could be achieved only as a result of consump-
tion of the imported meat and blubber, the proportion of which in
the diet of the herders could reach as much as 30 to 35 percent. My in-
formants, reindeer Chukchi from the peninsula’s southeastern edge,
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recalled how in the 19205 and 1930s Eskimo hunters from the coastal
villages visited their camps several times during the course of the win-
ter with dogsleds piled high with marine-mammal meat and blubber
to trade.

In their efforts to obtain the reindeer skins and highly valued rein-
deer meat they needed, the sea hunters tended to suck the near-coastal
herding communities dry. Thus, a symbiotic relationship developed
between the two subsistence systems where the herding and hunt-
ing models intersected, and the herders in particular appeared to live
to a significant degree off the foodstuffs imported from the coastal
population,

It is true that in each concrete case it appears that the immedi-
ate terms of trade clearly favored the reindeer people. According to
unwritten equivalents operating during the winter of 1919—20, “in
exchange for one whole reindeer carcass the expected trade is a seal-
skin bag filled with oil [approximately fifty kilograms of sea-mammal
0il—I.K.], or else the skin of a large seal; in exchange for the skin
of one old reindeer, they trade the skin of a small seal, but for the
skin of a six-month-old calf [which was preferred for sewing win-
ter garments—I.K.] they pay three to four seal skins, while for a
white or striped calf-skin they pay six to seven seal skins” (Sverdrup
1930:266). But the ultimate ecological and economic cost of such
trade to the small and middle-sized herd owners was burdensome
indeed. After all, they were compelled to give up their own rein-
deer products, which they themselves acutely needed, in exchange
for items that were a genuine surplus to the coastal hunters—straps,
skins, and oil of the marine mammals. This means that in certain
areas it was the herders who were in the position of greater depen-
dency in relation to the hunters, and not the reverse as is commonly
argued in the early literature. Only one author from the 1920s (actu-
ally a trade agent in the area since 1912), at least of those who were
better informed on the subject, reached a conclusion similar to mine!
He made a special point of emphasizing that “the herders are far
worse off than the coastal dwellers, and are constantly in a position
of insurmountable indebtedness to the latter” (Karaev 1926:149).

In places where regular contact with the coastal hunters was not
possible, the herders were forced to engage in seasonal marine hunt-
ing themselves. The Chaun herding communities Chukchi, who left
the coast and went deep into the tundra for the winter, achieved a
positive subsistence balance largely by hunting for marine mammals
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in the summer—mainly small seals, but also bearded seal and wal-
rus. In the Kuvet and Ichun’ communities, for example, summer sea
hunting provided from 15 to 30 percent of the annual caloric intake of
the diet according to my calculations. Further south along the coast
and deeper into the interior, where maritime hunting did not take
place, this portion of small and mid-size reindeer-herding families’
diet was filled by summer fishing.

Thus, in spite of numerous differences, the Nenets and Chukchi
pastoralist subsistence shared highly similar features. These included:
(1) the depressed proportion in their diet of the reindeer products
they themselves produced, (2) the degree to which the welfare of
the overwhelming majority of families depended upon the develop-
ment of supplementary food-producing activities and the presence of
purchased or bartered food products, and (3) the vital necessity of
cooperation, mutual assistance, and complementary labor relations
between wealthier and poorer households. In the absence of such
adaptations, the number of domestic reindeer could not have met the
needs of the pastoral population. By the beginning of the century,
in the herding communities we examined, an equilibrium no longer
existed between the size of the human population and the resources
it used. In this respect, the circumstances in which pastoralist subsis-
tence found itself prior to the coming of Soviet power in the 1920s
were not so different from the situation of the hunting economy of
the coastal people around the same time.

Conclusion

The subsistence balances that I calculated based upon data from the
1920s and 1930s reflected the status of a very highly developed, spe-
cialized form of a nomadic Arctic economy. Although the choice of
four herding communities was more or less a random one, their pro-
duction and consumption levels were in most cases interpolated from
actual observed averages from much larger geographical or admin-
istration areas. This increases the representativeness of the results.
They do confirm that, prior to Soviet modernization, the majority of
nomadic people made their living only by entering into unequitable
alliances with a few wealthier households, in which they effectively
exchanged their labor for food, or by supplementing their herding
with additional procurement strategies: trading for large amounts
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of purchased food (e.g., the Bol’shaia Zemlia Nenets, and Nenets
in general), pursuing an active maritime-hunting industry (e.g., the
Chaun Chukchi, and the Arctic Chukchi in general), trading with
the sedentary people (Chukchi Peninsula herders), or fishing, as in the
case of the nomads of the southern and interior regions.

Theoretically, the instability in pastoralist subsistence may be at-
tributed to three possible variables. These include: (1) a temporary
drop in the productivity of nomadic economy resulting, for example,
from a sudden decrease in the size of the domestic stock, (2) the rela-
tively limited numbers of domestic reindeer compared to the actual
potential of the grazing areas, and (3) the growth of the nomadic
population, which had exceeded the carrying capacity of resource
utilization.

The first proposition can hardly be confirmed. By the late 1920s
and early 1930s, the reindeer herders of the Russian Arctic had
already survived the effects of a civil war, market destabilization,
and the disruption of established relations of trade and exchange.
Throughout most of Siberia, they had regrouped from those nega-
tive economic impacts to build up the reindeer stock to a very high
level. For the next thirty years, until the early 1960s, the total reindeer
stock in Arctic Russia never reached such a high level again, and, in
the Nenets and Chukchi areas in particular, reindeer breeding never
regained, except for a short period in the 1970s, the stock volume
it had displayed prior to collectivization, (Dmitriev 192§:110-11,
Narodnoe khoziaistvo 1972:810, Syroechkovskii 1982.: 69, Ustinov
1956:15). Nor were the ecological conditions that prevailed during
the second and third decades of this century particularly inauspicious
for traditional reindeer economy in Arctic Eurasia (see chapter 4
below). Thus, we can safely consider that the productivity of the in-
digenous subsistence as we have calculated it was sufficiently high, if
not absolutely maximal.

The second hypothesis also does not hold up under critical
scrutiny. Based on contemporary estimates of how many reindeer the
available forage could support, by the end of the 1920s the domestic
reindeer stock had already reached its maximum sustainable popu-
lation, at least in the western and eastern Russian Arctic. The limits
of extensive herd growth were evidently exhausted, and an increase
in traditional herding productivity was possible only by transform-
ing it into a market-oriented enterprise, which would have involved
a fundamental reorganization in the land-use system. This inevitably
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would have required radical dislocations in the native subsistence
system, including mass sedentarization—which in fact occurred in
the course of Soviet policies in subsequent decades.

Obviously, the main reason for the disruption of equilibrium be-
tween the pastoralist and his resource base was the slow but unswerv-
ing natural increase in population among nomadic peoples. All the
characteristic hallmarks of such an imbalance were already observed
among the Nenets at the turn of the century: increased density of
pastoralism per given unit of land, overgrazing of pastures, herders
purchasing food on a mass scale. These phenomena were also evident
among the Chukchi in a less acute form. But, given the lower den-
sity of the Chukchi nomadic population, the gravity of the situation
here was exacerbated by the exaggerated socioeconomic inequality
and greater disparity in consumption rates than was the case among
the Nenets. In principle, the Nenets and Chukchi subsistence models
can be viewed as two different evolutionary forms of “overcrowded”
pastoralism responding to the gradually building pressure of popula-
tion growth.

The subsistence balances prove that for the time studied there
was no “harmony” between human communities and their environ-
ments either on the Arctic coast nor in the inner tundra of northern
Eurasia, and there was no strict equilibrium between natural re-
sources and population growth. Under these conditions, in my opin-
ion, the coastal hunters actually were more advantageously situated.
Although, practically speaking, their positive subsistence balance was
sustained by excessive exploitation of their resource base, the coastal
people were able to produce adequate supplies of all necessary items,
plus a surplus for trade with the herders.

It is true that this situation came to pass as a result of the excep-
tionally fortuitous location of the coastal hunting villages directly in
the seasonal migration paths of several stocks of large marine mam-
mals. This placed them in an ideal position to reap the benefits of the
rich biological productivity of the Pacific and Arctic oceans. Hence,
with improvements in their hunting equipment and supply base, the
marine hunters managed virtually to double the output of their subsis-
tence economy. At the same time, the herders had already exhausted
the possibilities for achieving such a sharp increase in production
within the traditional resource utilization model.

The energy-equivalent estimates of foods derived from their terri-
tories by the reindeer-herding and marine hunting communities also
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disprove the hypothesis that the productivity of tundra pastoralism
was higher than that of other types of indigenous Arctic economies
(see Bogoras 1931:93, 1941, Sergeev 1955:42). In reality, in terms
of productivity, Arctic pastoralism did not measure up in many re-
spects either to sea hunting in the Bering Strait area or, obviously,
to intensive fishing such as that which amply sustained the sedentary
peoples of the Amur-Pacific region. The most effective way to com-
pare the efficiency of two subsistence systems is through the lens of
their respective indicators of energy use, that is, by calculating the
energy value of all subsistence goods derived by the community from
its environment, then estimating that value as a share of the total
amount of solar radiation absorbed by that area in one year (Odum
1971:104—16).

This final ratio can be considered its own measure of success for
the subsistence system. Among the Kuvet Chukchi, for example, in
1926, this indicator was only 0.0000014 percent (14 X 107%), and
among the Ust’ Kara Nenets it was 0.0000035 percent (35 X 107%), if
their calculated production is correlated with the total pasture area
used by each herding group, as shown in table 19. For the Eskimos of
Sireniki, this indicator was 150 to 500 times higher! Specifically, the
rates were 0.00048 percent (4,800 X 107%) in a bad year (1930), and
0.00078 percent (7,800 X 107%) in an exceptionally favorable year
(1937)—again, if “their” ecosystem is considered to consist of the
narrow coastal strip and the five-kilometer marine zone around the
village that they used (see chapter 2).

We can put these figures together to paint a fully evocative pic-
ture of efficiency in both the nomadic and sedentary models of Arctic
resource management compared to various types of traditional sub-
sistence in other regions of the world.’* As shown in table 19, in
favorable years the productivity of the Arctic hunting economy was
fully comparable to that of tropical horticulture, although it would
not have been capable of sustaining as large or as densely settled a
total population, and it was achieved by hunting migratory stocks of
marine mammals, that is, by exploiting, as it were, the resources of
an artificially expanded ecosystem. This result is consistent with the
common assessment of the northern maritime subsistence economy
as one of affluent foragers, rich enough to support the development
of a sophisticated social organization and elaborative indigenous cul-
ture (Cohen 1981, Arutiunov et al. 1982, Suttles 1968, Testart 1982,
Yesner 1980b, etc.).
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TABLE 19
Energetic Productivity of Selected Traditional Subsistences

Population density

Subsistence efficiency
(persons per sq

Population Mode of subsistence 3 x107%  km of usable area)
Kuvet Chukchi, Reindeer herding  0.0000014 14 0.012
Siberia
Ust’ Kara Nenets,  Reindeer herding ~ 0.0000035 35 0.034
Arctic Russia and fishing
Sirenik Eskimo, Arctic sea- 0.00048 4,800 2-4
Siberia mammal

hunting
Sirenik Eskimo Arctic sea- 0.00078 7,800 2-4
(good hunting year) mammal

hunting
Amazon Indians,”  Tropical rain forest  0.000026 260 0.4
Brazil hunting &

gathering
Tsembaga Maring,” Slash-and-burn 0.00117 11,700 23.8
New Guinea horticulture, pig

husbandry
Dodo Cattle herding and 0.0014 14,000 27.4
Karimojong,* sorghum
Uganda cultivation
Quechua Indians,”  Intensive root 0.00135 13,490 NA
Peruvian Andes cultivation and

herding
Bengalis,” West Intensive irrigated 0.0163 163,000 191.6

Bengal

agriculture and
milking husbandry

SOURCE: Author’s calculations.
* Author’s estimates based on Odum 1967, Rappaport 1971, and Ellen 1982.

At the same time, differences in productivity and population den-
sity of the nomadic and sedentarized models of Arctic subsistence
reinforce our conception of them as representing fundamentally dif-
ferent strategies of adaptation to the Arctic environment. Thus, the
key organizing principle behind the coastal model was the choice of
maximally productive small areas of land and sea where several of
the migratory resources used were highly concentrated. In contrast,
the nomadic strategy represented an attempt to use as large a terri-
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tory as possible in order to reduce the human impact upon the highly
fragile resources of the tundra ecosystem.

In that case, do the nomadic and sedentarized subtypes of aborigi-
nal Arctic economies constitute essentially different forms of human
survival in this environment, products of an evolutionary selection
whose climax implies the death or degradation of other, less efficient,
and unsustainable intermediate forms along the way? To answer this
question, we need to take a more expansive historical perspective in
which we identify how the development of these two models can be
traced out in the wider context of long-term social and ecological
processes in Arctic Eurasia. The following chapters are devoted to
this task.



CHAPTER FOUR

The Challenge of
Change in the Arctic
Environment

Introduction

indigenous peoples of Arctic Eurasia through a single synchronic

lens trained upon the first decades of this century. In order to
understand how and why these particular adaptations developed, and
their past and present relationship to one another, 1 now propose to
evaluate the evolution of these systems in a historical retrospective.
Although a long-term historical approach obviously uses different
sources and methods of analysis than a temporally focused balance
analysis, they share a common purpose, that is, understanding the
relationship between humans and the ecological niche they occupy.
The very concept of a “subsistence system” reflects an assumption
that the dynamics of the system are determined by the combined
effects of two types of change: changes in the physical environment,
and social change, especially ethnic or cultural shifts. Although main-
taining a strict boundary between the two is not always easy, we clar-
ify our analysis by attempting at least conceptually to do so, because
the organizing principles underlying social structure and change dif-
fer substantially from those governing biophysical order in the natu-
ral world.

Ideally, this approach would involve the construction of two rela-
tively autonomous time frames, one for human history and another
for environmental change. We would then attempt to synchronize
the two and to find interconnections between them. However, this is
more complicated than it appears. The ethnic and economic history

I n the preceding chapters 1 examined subsistence systems of the
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of the native peoples of the Eurasian Arctic can be recaptured with
some degree of reliability only since the appearance of documentary
sources, in effect, since 1600 or so. This time frame constitutes a
serious information barrier, separating the realm of guesswork and
reconstruction from a factual “ethnographic past” fully accessible to
documented analysis and even direct field investigation.

For several decades, Russian ethnohistorians have devoted prodi-
gious effort to recording the cultural dynamics of Siberia and Eur-
asian Arctic peoples throughout the last three or four hundred years.
Beginning with fifteenth- to seventeenth- century Russian and West
European narratives and chronicles, they have introduced a mass of
documentary sources into the ethnohistorical literature, which ap-
pears impressive indeed. The detail, evocative descriptiveness, and
sheer extent of these records far surpass the documentary base for
any other native ethnic group of the circumpolar area, with the pos-
sible exception of the Eskimos of West Greenland and the Scandina-
vian Saami. Several thorough ethnohistorical monographs summa-
rize the accessible written, ethnographic, archeological, and folklore
sources for both the European Russian and the northeast Siberian
Arctic areas discussed in chapters 2 and 3. Thanks to these and many
other publications, we can establish, with an entirely tolerable degree
of unavoidable ellipses, the basic stages in the subsistence history
of all three native peoples in our study—the Eskimo, Nenets, and
Chukchi-~since approximately 1600.

Proceeding further into the murky depths of the past, we enter the
realm of what is called Arctic “prehistory.” Here we are obliged to
set the needle of our intellectual compass for fragmentary and some-
times highly debatable archeological data, or the still more ambigu-
ous methods of paleolinguistic analysis. In the prehistoric period, our
knowledge of ethnocultural evolution among Arctic peoples is rife
with gaps and omissions. At some points our “blind spots” stretch
for centuries, and our chronological scale becomes tentative indeed.
But even here we can trace out stages in the development of aborigi-
nal subsistence systems. I will attempt to reveal these stages for the
reader in the chapters that follow.

Unfortunately, the environmental history of the Eurasian Arctic
has been much more scantily studied for the same period of time.
There are as yet neither regional studies nor general overviews that
scrutinize this area with anything like the depth and breadth of Chris-
tian Vibe’s well-known monograph on the climatic and biological
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history of Greenland (Vibe 1967). Such data as exist are for the most
part poorly systematized, and show little or no correlation with stages
in the ethnocultural history of the indigenous peoples of the Arctic.

Meanwhile, virtually all contemporary investigations indicate that
it is precisely in the Arctic that the effects of environmental change
are typically more pronounced, and occur on a greater magnitude
than anywhere else on earth. Along with the overall extremeness
of climate, this characteristic is now recognized as the primary dis-
tinguishing ecological feature of the Arctic environment (see Ban-
field 1975 : §46—47, Dunbar 1973 :179, Kriuchkov 1976 :131-33, Roots
1985 : 3—4, Tikhomirov 1971:41~42, 1974: 241, Uspenskii 1970:738,
etc.). The Arctic and Subarctic ecosystems fringing the mid-latitude
ecumene are remarkably sensitive to the slightest changes in natural
conditions. The complexity of climatic cycles and the fragility of all
biotic relationships found here contributed to continual and endemic
instability in all biological communities, from genuine if short-term
“explosions” to equally acute crises and “crashes” of subsistence re-
sources on a mass scale.

Instability in the wildlife populations that form the foundation of
human survival in the Arctic was especially typical of tundra eco-
systems in the continental interior, with their relatively low species
diversity and truncated food chains. However, at times this factor
was no less important along the Arctic littoral, where ecological dy-
namics were determined by vagaries of annual migrations by marine
mammals, anadromous fish, and flocks of waterfowl. By entering into
this system of relationships, humans themselves became witnesses
to and sometimes victims of these continual ebbs and flows in the
environment.

“The history of Greenland,” as the Danish zoologist Christian
Vibe so evocatively wrote, “is a testimony of prosperity and poverty
following each other in rapid succession. Oral as well as written
records from the last centuries, and archeological finds from the last
four to five thousand years unfold the same picture. The periods of
prosperity, after a few scores or at most a few hundred years, were
succeeded by correspondingly long periods of decline, when settle-
ments, parts of the country, or all of Greenland were depopulated and
lay uninhabited. . . . The climatic fluctuations forced the sea mammals
and sea birds of Greenland to look for new foraging grounds . . . ,
leaving Man starving behind” (Vibe 1967:13).

This picture holds equally true throughout the circumpolar Arctic,
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including the Arctic regions of Eurasia. Such an ecological back-
ground created completely unique conditions for the evolution of
aboriginal subsistence systems. Therefore, the successful and stable
human exploitation of the Eurasian Arctic, from the interior forest-
tundra to the ice-covered islands and rocky coastlines proved possible
because of certain specific forms of economic, cultural, and social
adaptation.

But before we consider what these forms were we need to fill in
the remaining gaps and reconstruct, however tentatively, basic com-
ponents in the ecological dynamics of the Eurasian Arctic as far back
in time as is within our reach. Since climate has long been acknowl-
edged as the primary agent of ecological and environmental change
in the Arctic (Govorukhin 1947: 324), our first step will be to examine
the history of Arctic climatic change. Using available sources we will
then proceed to examine, respectively: the recurrence of extreme cli-
matic and/or natural phenomena, fluctuations in Arctic game popu-
lations, and population cycles of domestic animals. In this way we
can identify building blocks of ecology and environment from which
we will subsequently reconstruct how and why Arctic peoples came
to develop the particular strategies of resource use that they did.

Climatic Change in the Eurasian Arctic

By this time, a fair amount of evidence has accumulated attesting to
multiple and distinctly documented changes in climate in the Eur-
asian Arctic zone, from Scandinavia to the Chukchi Peninsula, over
the past two thousand years. Unfortunately, for the time being these
data remain poorly systematized and have not been assembled into
a unified schematic or system on a regional scale, as has been done
for a number of other areas throughout the circumpolar Arctic. The
Siberian Arctic has not received adequate paleogeographical study,
and it is harder to apply some common methods of reconstructing
recent climatic events in this area, such as using medieval documents
and chronicles or multicomponent archeological records.

Neither are the large-scale paleoenvironmental models geogra-
phers use to study Holocene climate change in the Arctic of much
help. The usual time-interval in these models consists of the entire
Holocene period, that is, the last twelve thousand years, subdivided
either into four large stages (transitional late glacial, postglacial,
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interglacial climatic optimum, and recent cooling), or seven to ten
smaller stages rounded off to the millenium corresponding to the
Blitt-Sernander chronology. These chronologies suffice for archeo-
logical reconstruction of ancient prehistory in the Arctic and sur-
rounding boreal regions (Barry et al. 1977, Dekin 1972, Dikov 1979,
Kosarev 1974, 1983, Khlobystin 1973, Khlobystin and Levkovskaia
1974, McGhee 1972, Powers and Jordan 1989). However, the large
time-intervals upon which they are based do not yield the finer reso-
lution we need to discuss the ethnobistory of indigenous peoples.
Especially in the later stages, described in detail in Russian records
of the past four or five centuries, a glaring lack of correspondence in
scale is immediately obvious between the two chronologies, paleo-
geographical and ethnohistorical. Squaring this discrepancy requires
a much more detailed chronological sequence based on smaller inter-
vals of centuries or even decades.

One does not have to be a geographer to comprehend the diffi-
culties of establishing such a detailed climatic history for the huge
expanse of the Eurasian Arctic. The final word here will go to the
paleoclimatologists, who face the formidable task of attempting to
pull together contrasting and even contradictory evidence of various
kinds and from many observation points throughout the Arcticinto a
single, more or less coherent model. For our investigation of the Eur-
asian Arctic, therefore, albeit conditionally, we will have to rely upon
an approximate chronology compiled on the basis of what sources
are currently available. The obvious lacunae may in part be glossed
with data from elsewhere in the circumpolar north, or adjusted using
more reliable data on climate changes in the temperate zones dur-
ing the past thousand years. While using such an ad boc synthesis
is clearly a matter of necessity, in the absence of concrete data it is
justified.

Figure 11 represents my attempt to compile a chronology of cli-
matic change in the Eurasian Arctic for the past thousand years
(fig. 11). From my analysis of the data I was able to identify no less
than twenty comparatively short periods since around 1000 C.E., each
lasting from thirty to eighty years and comprised of two alternating
climatic states, warming and cooling. Curves within the main graph
present selected information about related changes in other compo-
nents in the environment. I relied on the following sources drawn
from a wide spectrum of primarily Russian references to establish the
time parameters of this periodization and the prevailing conditions
of each period:
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1. Historical evidence about navigation and ice conditions re-
corded for the European Arctic. Such data are available for the Bar-
ents and Kara seas since the sixteenth century, and for northern
Europe, Iceland, and Greenland since the tenth century, but only since
the eighteenth or nineteenth centuries for northeast Siberia (Berg
1956b, Itin and Sibirtsev 1936, Lamb 1977, Nazarov 1947, 1949, Zhi-
linskii 1919).

2. Tables of fluctuations in the rate of tree growth (dendrograms)
along the northern tree line, in the forest-tundra zone and the north-
ern taiga. Tree-ring data are available covering the period since the
twelfth century for Western and Central Siberia and Norwegian Lap-
land, since the fourteenth century for the Kola Peninsula, and since
the sixteenth and seventeenth centuries for most other regions of
the Eurasian Arctic (e.g., Adamenko 1963, Briff et al. 1988, Lamb
1977, Lovelius 1979, Molchanov 1976, Polozova and Shiiatov 1976,
Shiiatov 1975, Turmanina 1970).

3. Evidence of fluctuating rates of forest regeneration and of lati-
tudinal and vertical fluctuations in Arctic tree line. Such data are
available for Lapland and northwest Siberia on a broad scale since
the twelfth century and since the fourteenth to eighteenth centuries
for other areas of the Eurasian Arctic (Akimov and Bratsev 1957,
Andreev 1956, Lovelius 1970, Norin et al. 1971, Riabtseva 1970,
Shiiatov 1967, 1979).

4. Evidence of alpine, continental, and subsoil glaciation and
radioisotope-geochemical data on the composition of glaciers. These
are available for the seventeenth century and later from the north-
ern Urals and Scandinavia, since the eleventh century onwards for
glaciers on Spitsbergen and Severnaia Zemlia, and since the eigh-
teenth to nineteenth centuries for other areas of the Eurasian Arctic
(Adamenko 1963, Chizhov 1976, Denton and Karlen 1973, Kotliakov
and Troitskii 1985, Vaikmiae et al. 1984). The Eurasian data are thus
much younger than those obtained from Greenland and Ellesmere
Island ice cores.

5. Reports from written records and the results of instrumental
observations. These begin in the eighteenth and nineteenth centuries
in the Eurasian Arctic, in the fifteenth and sixteenth centuries for
adjacent territories (northern Russia and Scandinavia), compared to
the late eighteenth century for Greenland and the Canadian Arctic
(Berg 1938, Betin and Preobrazhenskii 1962, Borisenkov and Paset-
skii 1983, Bradley 1973, Chizhov 1976, Karlen 1982, Shnitnikov 1969,
Vibe 1967, Weidick 1982).
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Of course, a number of difficulties arise in attempting to coordi-
nate and adjust for discrepancies among such a variety of sources.
But, for our purposes, the most important conclusion to draw is that,
in the past millennium, neither the climate nor the overall ecological
situation in the Eurasian Arctic remained stable or static, but experi-
enced quite regular and marked fluctuations. These fluctuations were
at times felt acutely in the realm of everyday human life and therefore
became recorded in subsistence practices and oral traditions. In this
way, the native inhabitants of the Eurasian Arctic, from the tundra
to the seacoast, became actual eyewitnesses to the ceaseless process
of changes in the natural environment unfolding before their eyes.

In general, I consider this chronology of climatic change suffi-
ciently reliable for the past four to five centuries, that is, for the
period which is reasonably well reflected in ethnohistorical sources.
Of course, such a chronology, like any generalized model, is not
capable of noting all local climatic blips throughout the great Eur-
asian expanse from the Kola Peninsula to the Bering Sea. Scholars
have long since demonstrated that the onset of any particular cli-
matic phase occurred in different regions of the Arctic at different
times, and this is particularly true of short-term climatic change. Ac-
cording to several observations, the greatest asynchronicity occurred
between the extreme ends of the Eurasian Arctic, that is, between
the Scandinavian and Kola Peninsula region and northeast Siberia
(Itin 1936:80—89, Khotinskii 1977:180—84, Vaikmiae and Punning
1982:33). The proposed chronology, therefore, largely reflects con-
ditions in the western and central sectors of the Eurasian Arctic.
Extrapolating it to northeast Siberia is contingent upon corrections
indicated by local calibration with historical accounts or other evi-
dence.

The climatic intervals defined within the period from 1000 to 1500
C.E. are more tentative, and here we are better off to use large-scale
units of whole centuries or more. It is believed that such large-scale
climatic phases were characteristic for the entire circumpolar region
during the past thousand years (Adamenko and Lovelius 1976, Bryson
and Wendland 1967, Diaz 1989, Graumlich 1991, Kelly et al. 1984,
Zolotokrylin 1988). In general, the epoch from the 900 or 1000 C.E.
to 1300 C.E. should be considered a period of significant overall cli-
matic warming in the Arctic, which has been called the “Medieval
Climatic Optimum” or Medieval Warm Episode. From 1300 to 1500
C.E. climatic conditions deteriorated drastically. This period of insta-
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bility and rapid environmental change is considered transitional to
the following phase of a long-term cooling trend, from 1550 to 1850
C.E., commonly known as the “Little Ice Age.” The period of climatic
warming that began in the mid-nineteenth century is generally called
the “Contemporary Warming” phase in the Arctic.

When we compare this proposed Eurasian chronology with exist-
ing diagrams of historical climatic change in Greenland, Scandinavia,
Baffin Island, Alaska, and other areas of the Arctic, both correla-
tions and discrepancies emerge (see Andrews et al. 1981, Andrews
and Miller 1979, Cropper 1982, Jacoby and Cook 1981, Minc and
Smith 1989, Nichols 1975, Stanford 1976, Vibe 1967, 1981, Weidick
1982, etc). Such an examination, however, lays the best foundation
for more broadly based pan-Arctic recontructions and comparative
systematic analysis of basic stages in the economic history of indige-
nous communities throughout the Arctic area.

In analyzing local climatic change throughout the Arctic, many
authors have emphasized the effects of more or less regular climatic
cycles or general environmental rhythms that are closely connected
to climate. First identified in the 1950s and 1960s, these cycles vary in
duration, ranging from §—6, 11, 22, 30—50, 50—60, 80—-90, 160—180,
to 250~300 years or more (Adamenko and Lovelius 1976, Lovelius
1970, Maksimov 1954, Prik 1968, Shiiatov 1967, 1975, etc.). Thus,
they overlap and periodically coincide with each other, at frequencies
dependent upon the amplitudes of the cycles involved. Similar cycles
have been noted in adjacent boreal forest areas and in many other
regions of the world. In this case, the proposed chronology shown
in figure 11 primarily reflects mid-length climatic shifts of less than
a century (from 30-50 and s0—60 years) or bridging at most two
centuries (80—120 and 160180 years). Climatic fluctuations shorter
than thirty years do not register on this time scale. Environmental
changes associated with them will be examined separately below.

It is very important to assess the degree of change in the eco-
logical situation in the Arctic according to climatic cycles of various
durations. Taken together with paleogeographical reconstructions,
instrumental observations from the past two centuries indicate that
average annual temperatures can fluctuate 2 to 3° C over long-term
cycles such as 1800, 900, or as few as 250-300 years, and 1 to 2°
during mid-length and short-term cycles such as 50—60 and 8o—120
years (Andrews et al. 1981, Bradley 1973, Cropper 1982, Diaz et al.,
1989, Gribbin and Lamb 1980, Minc 1986, etc.). Such fluctuations
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were sufficient to produce marked phenological effects on the timing
and duration of the seasons, such as freezing and breakup of rivers
and the amount of ice cover in Arctic waters, which are clearly docu-
mented in the paleoclimatic record. During long-term warming peri-
ods, Arctic tree line advanced 100 to 150 kilometers north, shrinking
the total area of tundra. During cooling trends, tree line receded and
the tundra area expanded accordingly (Nichols 1972, Norin 1974).

Such climatic shifts had an enormous influence on biological pro-
cesses in northern ecosystems. In particular, they determined the
abundance and tempo of population growth among game species
used by the indigenous population. Ultimately climatic change led
to profound changes in aboriginal subsistence activities and resource
management systems.

Extreme Natural Phenomena

Since the nineteenth century, extreme environmental conditions—
severe winters, drought, flooding, snowstorms, gales, and so forth—
have been observed to occur on a periodic basis in many regions,
including Eastern Europe and European Russia (Borisenkov and
Pasetskii 1983 : 7—12, Chizhevskii 1973 : 38—~39, 102—110). Using data
from Russian and European chronicles of the eleventh to seventeenth
centuries, the Russian climatologist Mikhail Bogolepov was the first
to arrive at a complex system of five-, six-, eleven-, and thirty-three
year cycles of climatic “disturbances” for mid-latitude Europe. He
defined such “disturbances” as periods of increased instability in
weather conditions. Unfortunately, comparable sources are not avail-
able for the Eurasian Arctic zone, or at any rate have not found their
way into academic circulation. For most of the region we have only
scattered materials dating from the late 1700s or early 1800s on, and
these still need to be sorted and systematized.

Nonetheless, that there is a regularity and periodicity to extreme
environmental phenomena in the Arctic is beyond doubt. In adja-
cent areas with much milder weather conditions, such as the Central
Russian Plain, literally dozens of atypical natural phenomena were
recorded in each of the past several centuries—drought, storms, fires,
and extremely harsh winters (see Borisenkov and Pasetskii 1983).
There is every reason to assume that the frequency of similar eco-
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logical “disturbances” would have been even greater in the Arctic. |
will confine myself here to presenting a few of the clearest examples,
referring primarily to the European Arctic and northeastern Siberia.

Severe winters and heavy snowfall

It has long been established that cold winters with heavy snow tend
to occur every three to five years in the Russian Plain, and on a
ten- to twelve-year cycle in the nether reaches of West Siberia and
Kazakhstan (Nasimovich 1955: 326, Formozov 1946:76—82). In the
northwestern Russian boreal zone, the data show that the winters of
1916—17, 1928—~29, 1939—40, 1940—41, 1941—42, and 1946—47 were
extremely harsh ones (Formozov 1959:192). This works out to a simi-
lar cycle of a severe winter approximately every ten to twelve years.
For the regions of the Eurasian Arctic with which we are con-
cerned, only a few scattered references indicate severe winters with
heavy snowfall, such as 1894—95 in the Kolyma River basin, 1896
on the Kamchatka Peninsula, and 1909—10 in the Bol’shaia Zemlia
tundra (Nasimovich 1955: 326, 356). However, data documenting the
duration of ice cover at the city of Arkhangelsk on the White Sea
since the mid-eighteenth century do yield a clear ten-to-twelve-year
pattern of cold winters. In the twentieth centuries these were the win-
ters of 1903—05, 1915—18, 1929—32, 1943—45, 1958—60 (Shnitnikov
1969:22). Anomalously low January temperatures on the Kola Penin-
sula formed a nearly identical eleven-year cycle from 1880—1960 (Prik
1968:14). In West Greenland even a four- to six-year subcycle of
colder-than-usual winters has been established (Vibe 1967:27).
Records on the extent of sea-ice cover and summer navigation
conditions form a valuable if indirect source for reconstructing the
frequency of unusually severe winters in the Arctic. In what is per-
haps the first known case of international scientific cooperation in
the Arctic, as early as 1595 Russian walrus hunters shared reports
with Dutch navigators on the Barents expedition, explaining that
the amount of ice in the straits around Novaia Zemlia varied from
year to year and that the effects of a severe winter adversely affected
navigation conditions in the following year (Zhilinskii 1919:39). If
two severe winters occurred in a row, by the third year ice conditions
rendered navigation in the Kara Sea extremely treacherous.
Historical records of ice conditions in the Kara Sea exist since
the mid- to late 1500s. The period from 1860 to 1950 is the most
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fully documented, and reveals nine periods of increased multiyear
ice cover. All correlate with sequences of severe winters occurring
around 1862, 1871—73, 1882—86, 1891—92, 1902~03, in or around
1912, 1925—28, 1934—35, and 1944—46 (Nazarov 1947, Zhilinskii
1919). As we see, this series of cold winters once again yields a clear
eight- to ten-year pattern. Analogous increases in ice cover have been
observed in other Arctic waters: every fourteen years in the Chukchi
Sea, at eleven-year intervals in the East Siberian Sea, and every nine
years in the Laptev Sea, although the records in these areas are less
regular and thorough (Itin and Sibirtsev 1936, Nazarov 1949).

Interestingly, local-level cycles of harsh winters appear to reinforce
the effects of larger-scale Arctic cooling trends. Thus, when short-
and long-term cycles coincide, the results appear to be cumulatively
amplified. This may well be the origin of certain winters that became
legendary for their severity (the winters of 1643, 1764—65, and 1847
qualify for this distinction in the European Arctic; Berg 1956b:172).
If more than one cycle peaks simultaneously, climatic conditions
may cross a threshold and enter into a protracted positive-feedback
period, thus accounting for notably extended periods of enlarged
icecover occurring at regular intervals, for example, about once a
century in the Kara Sea (in the 1620s, the 1730s, the 1820s, and,
most recently, from the late 1910s to the early 1920s) (Berg 1943:18,
1956b:172, Nazarov 1947: 653).

Terrestrial crust ice

More detailed information exists on the incidence of crust ice on
land, also indicating a pattern of periodic recurrence. It is well known
that the survival of all Arctic animals is threatened far more by win-
ter thaws and subsequent crust-ice formation than by extreme cold.
This is why Arctic ungulates and species of birds that remain in the
Arctic year-round suffer large-scale losses far more frequently during
warmer, erratic winters than during colder but stabler ones.

The more maritime western and eastern extremes of the Eurasian
Arctic are in general prone te crust ice, as well as the High Arctic
islands and coastal regions. However, the most severe winter icing,
that paralyzes the tundra on the magnitude of tens of thousands of
square kilometers at once, occurs at regular intervals. Thus, crust ice
gripped Kolguev Island in 191112, 1920~-21, and 1931-33, the north-
east Bol’shaia Zemlia tundra around Ust’ Kara in 1947, 1960, and
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1971, and the Novaia Zemlia Islands in 1899—~1900 and 1917~18 (For-
mozov 1946:77—78, Geptner et al. 1961: 354, Nasimovich 1955: 325,
Podekrat 1936: 101—102, author’s field records 1974), that is, either
every ten to twelve years or, half as often, every twenty to twenty-
five years. In all likelihood, acute winter land-icing corresponds to
climatic cycles of similar duration.

When several climatic cycles coincide, winter icing can be cata-
strophic. Elder herders in the Bol’shaia Zemlia tundra recall three
such periods, which occurred at twenty-year intervals, in the early
1930s, the 1950s, and the 1970s. Heavy icing was encountered on the
Chukchi Peninsula in the early 1920s, the late 1940s, and the early
1970s, that is, approximately every twenty-five years.

Hot summers

Data on the recurrence of extremely hot summers in the Eurasian
Arctic are highly fragmentary. We know, for example, that the tem-
perature soared to 30 degrees Centigrade and higher in the lower
Pechora River region in 1887, and in the Malaia Zemlia tundra in
1931. In the northeast Bol’shaia Zemlia tundra, the maximum July
temperature reached 2910 30° Cin 1943, 1954, 1957, 1963, and 1974—
once again fitting the ten- to twelve-year pattern (Ust’ Kara weather
station records). It appears that extremely high summer temperatures
occur in shorter cycles as well: five to six years and even every three
years. These short-term cycles are indirectly reflected by decreased
ice cover in the Arctic seas. Thus, the Kara Sea was observed to be en-
tirely ice-free in the summers of 1920, 1923, ... 1929, 1932, 1935, 1938,
1941, and 1943 (Burke 1936: 86, Itin 1936: 89, Nazarov 1947: 654).

Yet another indication of extraordinarily hot summers occurring
on a cyclical basis comes from data on the frequency of wildfires aris-
ing in the tundra, forest-tundra, and the northern taiga in particularly
dry years. Summer fires can ignite spontaneously, without any human
interference. In the Canadian Arctic a soil horizon is described with
traces of terrible fires dated to the middle of the second millenium
B.C.E. (Nichols 1975:69). Tundra fires are recorded throughout the
entire area from Alaska to Greenland and thus are connected with
periods of rapid climatic warming.

Bogolepov was the first to determine that, according to medieval
Russian chronicles, large fires occurred in the Central Russian Plain
approximately every thirty-three years. A twenty-year pattern of big
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fires appears to have been more typical in the northern part of the
taiga and forest-tundra zone. For example, a series from Alaska runs:
1871,1891, 1910, . . . 1947, and 1969, and another, from the lower Ob’
region in West Siberia: 1826, late 1840s, then 1867 (Kirikov 1960:23,
Le Resche et al. 1974:149). An unusually complete series from Arch-
angel’sk region shows the twenty-year-average pattern nicely: 1614,
1647, 1668, 1688—90, 1710, 1735, 1756, 1790, 1800, 1825, 1840, 1860,
1877, 1899, and 1920 (Vakurov 1975:5).

Over the past two or three centuries, several catastrophic fires have
been recorded in the Eurasian Arctic. These sweep through hundreds
of thousands of square kilometers, such as ones in the forest-tundra
east of the Kolyma River in 1776, in the lower Yenisei basin, and east
right up to the Lena-Indigirka watershed in 1859, and through the
entire northern taiga zone in the mid-1730s, the mid-1930s, and the
early 1970s (Kirikov 1960: 23—24, Vakurov 1975 : 6-7).

Cold summers

Less information is available on the recurrence of extremely cold sum-
mers, characterized by extreme frosts and generally chilly weather,
which usually affect navigation, summer maritime hunting, and also
cause heavy losses to Arctic bird populations. Thus, in the Bol’shaia
Zemlia tundra years, with consistently cool summer temperatures
(July minimum less than —1.5° C) recurred in clusters every eight to
ten years: in 1947, 1948, and 1949, in 1959 and 1960, and in 1968 and
1970 (Ust’ Kara weather station records). Analogous clusters of cold
summers were noted on the Chukchi Peninsula in the early 1920s
and 1960s, when the summer months experienced large quantities of
sea ice, cold winds, storms, and a marked deterioration in hunting
conditions.

The native population has long been aware of short-term fluctua-
tions in summer temperatures in connection with three-, four- and
five-year cycles of Arctic sea-ice cover. “In the words of the Chukchi
living near Cape Shelagskii, one can observe this well-known cycle
in the condition of the ice here—every four years (by other reports,
five) the ice piles up and presses hard upon the shore, and then a
time comes when it goes away again” (Tolmachev 1911, cited in ltin
1936:78). And, although the frequency of summer arrival of the ice
differs from one area of the Arctic to another, the existence of such
a pattern, evidently, has been demonstrated in many regions (see
Nazarov 1949:20—23, 27 for greater detail).
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Thus, a preliminary review of the sources already reveals a definite
periodicity in extreme natural phenomena, discernible even against a
prevailing background of generally severe weather conditions in the
Arctic. In individual years these rhythms of “climatic disturbances”
could accumulate and then the frequency and intensity of disruptions
in the usual weather regime would be sharply amplified. Such confla-
tions of particularly dangerous weather phenomena were recorded in
the medieval chronicles in the Central Russian Plain, the North Sea
coast, and other areas of Western Europe. One would expect to find
them in the Arctic as well.

To conclude with a particularly clear illustration, we can take the
period from 1921 to 1926 on the Chukchi Peninsula. Both the in-
terior and the coast were gripped by fierce crust-ice conditions. Entire
herds of domestic reindeer perished. And, owing to the abundance
of sea ice, strong winds, and storms on the surrounding seas, the sea-
mammal hunt was unsuccessful in 1922, 1923, and 1925. Not long
before that, around 1915, catastrophic autumn storms practically de-
stroyed the village of Ungazik on Cape Chaplino. Village residents
fled from their homes and scattered along the whole southeast coast of
the peninsula from the Anadyr River to St. Lawrence Island (Aivangu
1985 : 53, Krupnik 1983 : 82—83).

Evidently, such periods were not at all rare in the history of the
Arctic. One would expect them to figure in written records, folk-
lore, and the oral traditions of the native people. In 1975, [ recorded
a folklore text in the village of Sireniki, which recounts how huge
numbers of ancestral Sireniki people died as a result of a storm that
swept all the adult male hunters out to sea on ice floes. Stories about
natural disasters are sufficiently popular in Eskimo folklore that they
undoubtedly reflect a true perception among Arctic residents of the
environment they live in as a highly unstable one (see Minc 1986).

Fluctuations in Wildlife Populations

Periodicity in biological processes, that is, changes in animal popu-
lations and plant productivity that occur on a regular, cyclical basis,
is a characteristic trait in the way the living world is organized. Arc-
tic ecosystems display periodicity with exceptional clarity. A huge
literature exists on population fluctuations in game animals of the
Arctic and Subarctic, but presenting it all in these few pages would
tax the reader excessively. Therefore, I will confine myself to com-
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menting as succinctly as possible on the species of Eurasian Arctic
game that played the greatest role in native subsistence systems.

The most important animal in Arctic subsistence has always been
the wild Eurasian reindeer-caribou (Rangifer tarandus). Humans
have hunted reindeer since the ancient past. However, the produc-
tivity of reindeer has always been affected by idiosyncratic population
dynamics accented by rapid surges and sharp crashes, and fluctuating
geographic distribution.

Although it is poorly systematized, there is a strong information
base concerning wild reindeer-caribou population fluctuations in the
Eurasian Arctic. The population has been known to experience mass-
scale crashes on many occasions, for example, as a result of unusually
severe winters with heavy snowfall, catastrophic crust-ice conditions,
or epizootics (see Geptneret al. 1961: 353—54, Kishchinskii 1975 : 161—
65, Naumov 1933 : §3). The Russian missionary Father Andrei Argen-
tov described “entire fields” strewn with the bones of perished rein-
deer, victims of an epizootic that ravaged the Aniui River westward
from the Chukchi Peninsula in the 1850s (Mikhel’ 1938:78).

Some Russian authors have defined fairly regular ten (actually,
ten- to fifteen-) or twenty-year cycles in the ebbs and flows of the rein-
deer population. They attribute these, for example, to lichen recovery
cycles or climatic fluctuations (Formozov 1935 : §8—60, Geptner et al.,
1961: 356, Semenov-Tian’-Shan’skii 19482a:9—10).

Longer-term intracentury cycles of fifty to ninety years are even
more clearly visible for North American caribou. Christian Vibe has
described reindeer population peaks that occurred in West Green-
land from 1720 to 1740, 1830 to 1840, 1910 to 1920, and in the 1960s,
during dry, cold climatic phases. Corresponding minimums in the
reindeer population occurred from 1760 to 1810, 1860 to 1900, and
1920 to 1950 (Vibe 1967:163—79; see also Meldgaard 1986). Similar
population fluctuations recurring at intervals of sixty to ninety years
have also been noted for caribou herds in Alaska and the Canadian
Arctic (Burch 1972, Haber and Walters 1980, Hemming 1975, Minc
1986, Yesner 1980a, etc.).

Based upon written and archeological evidence and Eskimo oral
tradition, Meldgaard has constructed a model of the wild reindeer-
caribou population cycle in Greenland (Meldgaard 1986, 1987). The
duration of the cycle ranges from 65 to 115 years. It consists of a very
short phase of sharp rise in the numbers of caribou (about ten years
long), a relatively short phase when caribou are plentiful (10 to 25
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years), and by far the longest phase, of minimum population (3510 70
years). The abundance phases are normally accompanied in Green-
land by a very rapid increase in the caribou range from the inland
tundras to the seacoast. Large herds of caribou begin a regular mi-
gration pattern, and a native Greenlander hunt of these herds ensues.
Conversely, during phases when stock is at a minimum, the caribou
area shrinks and the herds congregate in a few refugia pastures in
the interior regions. Large seasonal migrations cease, caribou hunt-
ing declines, and the total population falls precipitously—until the
next such cycle begins.

We would expect to see a corresponding dynamic in the Eurasian
Arctic as well, and, in fact, a similar population dynamic has been
observed among wild reindeer-caribou in the tundra zone of northern
Eurasia. In one of our areas of particular interest, northeast Siberia,
Russian sources are available to reconstruct fully documented intra-
century cycles in the caribou population, going back almost 350
years, that show amazing congruence with the Greenland cycles (see
summaries in: Mikhel’ 1938:67—77, Portenko 1941:77—-84, Kirikov
1966:237—40, Kishchinskii 1967:146). When Russians first arrived
in northeastern Siberia in the 1640s and 1650s, the caribou popula-
tion was evidently not very large (the “minimum” phase). It swelled
rapidly in the early to mid-eighteenth century and appears to have
remained high right up until the beginning of the nineteenth cen-
tury. One intermediate “minimum” phase around 1760—~70 presum-
ably went unrecorded when the Russian presence in the northeastern
Siberian Arctic slackened sharply as a result of unsuccessful wars with
the Chukchi. Reports of a new “minimum” appeared around 1810
through the 1820s. During these two decades, the wild reindeer herds
failed to reach the Kolyma River on several occasions, disrupting the
established migratory route and pitching the native population into
severe famine (Vrangel’ 1948:227, Gurvich 1966:136—37). But then
the stock recovered, migration routes resumed, and native people
resumed large-scale caribou hunting on a regular basis.

A new contraction in the Kolyma caribou population began in
the 1840s. By the 1860s, the seasonal mass migrations of reindeer
herds across the Kolyma River and its tributaries had completely
ceased. Reindeer remained abundant in the Anadyr River basin, but,
nonetheless, instances of “shortfalls” occurred here more than once,
dooming the native population to famine, as in 1877, 1889, and 1894.
The situation changed in the mid-1890s when the caribou stock in
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the northeast began climbing rapidly again. Regular hunting at river
crossings resumed in the lower Kolyma and middle course of the
Anadyr. It continued steadily until 1905—10, then once again was fol-
lowed by an acute population plunge. Huge stocks numbering in the
thousands vanished almost overnight, leaving behind scraggly groups
of hundreds or even tens. These fragments of the former herds some-
how survived until the 1950s—-60s, then once again began to increase
(Obukhov 1967:17, Zaitsev 1966:9).

Caribou populations show evidence of similar fluctuations in sev-
eral other areas of the Eurasian tundra and forest-tundra zones,
including northern Yakut-Sakha, Koryakiia, the Taimyr Peninsula,
West Siberia, and the Kola Peninsula (Druri 1949, Geptner 1960, Kiri-
kov 1960, 1966, Naumov 1933, Skrobov 1967, Vershinin 1972, etc.).
These pulsations are very similar in their structure and effects. In the
basic pattern common to all Arctic ecosystems, the wild reindeer-
caribou population builds quickly, then crashes even more sharply.
After the crash, the population experiences a prolonged minimum,
during which the wild-reindeer-caribou range shrinks noticeably and
migratory routes are disrupted.

Unfortunately, we currently lack sufficient data to establish a re-
liably synchronized chronology of population cycles throughout the
Eurasian Arctic, let alone to postulate any single unifying model en-
compassing these fluctuations as they occur throughout the circum-
polar realm. Like climatic cycles, the pan-Arctic pattern of medium-
length wild reindeer-caribou cycles may well be an asynchronic one.
Similarly to climatic cycles, however, the available data suggest that
wild reindeer-caribou cycles do occur simultaneously in a broad
range of places as widely separated as, for example, the West Siberian
Arctic, northeast Siberia, Alaska, and Greenland, and that, in gen-
eral terms, these cycles conform to the common pattern of a caribou
“optimum” and “minimum,” when both population and distribution
shrink drastically. Given these observations, and the close relation-
ship between climate and wildlife dynamics, it seems entirely plau-
sible that these biological and climatological phases might indeed be
closely related. Almost two decades ago, I presented data illustrating
the close fit between wild reindeer cycles and climatic fluctuations,
relating reindeer ups and downs to cooling and warming phases in
the Siberian Arctic respectively (Krupnik 1975).2 This issue will be
covered in more detail in the following chapter.

I would particularly like to point out that in spite of a general
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reduction in the Arctic caribou stock over the past two to three hun-
dred years, as a result of the development of reindeer husbandry and
increased human harvesting, the periodicity of caribou population
cycles in many regions seems unaffected by intensity of hunting pres-
sure (Burch 1972: 356, Nellemann 1969: 150, Vibe 1967:166—74). The
recent increase in the wild reindeer population in central Siberia illus-
trates this well. In spite of intensive industrial development activities
in the area, a drastic increase in poaching, and intensified game har-
vests throughout the 1960s and 1970s, surveys show the Taimyr herd
alone swelled from some 150,000 to §75,000 head (Syroechkovskii
1982:63~67, Zabrodin 1976:11-12).

Finally, the data attest to the existence of still longer-term,
multiple-century population fluctuations among wild reindeer-
caribou. We have indications of such long-term cycles occurring in
Greenland, the Canadian Arctic archipelago, the West Siberian Arc-
tic, and the Alaskan interior (Anderson 1981:75~76, Bockstoce 1979:
90, Khlobystin and Gracheva 1974: 8283, Meldgaard 1987:245). In
all these cases the caribou herds dwindled markedly or completely
disappeared around the end of the first millennium C.E. or the be-
ginning of the second, during what is usually called the Liule (or
Medieval) Climatic Optimum circumpolar warming trend. Recon-
structions by Minc and Smith show a long-term low in the northern
Alaska caribou herd from 1100 C.E. to the early sixteenth century.
Subsequently, the animals regained their former abundance north of
the Brooks Range, remaining stable until the late nineteenth century
(Minc and Smith 1989:26—35).

The historical dynamics and distribution of elk (Alces alces) are
somewhat better known. Elk, like its “cousin,” the North Ameri-
can moose, is another very important Arctic game species. Sixty- to
ninety-year population cycles show up for elk even more clearly than
for caribou. In the forest belt of European Russia, periods of high elk
population were observed in the late 1700s, from 1850 to 1880, and
from 1940 to 1960. These surges alternated with abrupt population
decreases in the early 1800s and from 1890 until the 19205, when elk
completely disappeared throughout a large area (see summaries in
Reimers 1972, Syroechkovskii and Rogacheva 1974).

In the Eurasian Arctic, elk population cycles have been recorded
most fully, once again, in the far northeastern region. In the late 1700s
elk were abundant throughout the entire tundra and forest-tundra
zone up to the mouth of the Kolyma River, the Aniui and Chaun
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watershed, and the middle course of the Anadyr and the Penzhina
rivers. Around 1810, the population began to decline, and during the
1820s and 1830s it was considered a rare event indeed to kill an elk
anywhere in Kolyma Region. Elk reappeared in the lower Kolyma in
the mid-1800s, but then experienced another sharp crash, and went
completely extinct in the valleys of the Kolyma, Anadyr, Gizhiga, and
Penzhina rivers by the end of the century. The herds began to regen-
erate in the early 1900s, and by the 1960s regained their former range
up to the Arctic and Okhotsk Sea coasts, thus once again reaching the
boundaries of their late eighteenth-century maximum (Kishchinskii
1967:144~45, Mikhel’ 1938 :83—88, Portenko 1941: 87—89, Vershinin
1972:116-19).

This pendulum effect, by which elk moved back and forth between
tundra and forest-tundra, was even more pronounced in other areas
of northern Eurasia. In the 1880s—90s, hunters from northern Karelia
and the Kola Peninsula almost never encountered elk; by the 1930s
they were regularly sighted in the area further north on the Barents
Sea coast. Until 1940 there were no elk in the Nenets Autonomous
Area; by the 1950s and 1960s they reappeared throughout all of Arc-
tic Russia up to the Arctic Ocean, During the same period, elk herds
on the left bank of the Yenisei River pushed 450 to 500 kilometers
northward, up to 67 to 68° N, and established themselves in pasture
grounds devoid of elk since the mid-1800s {Makridin 1962:1090~91,
Naumov 1934:64—65, Semenov-Tian’-Shan’skii 1948b:92.), Syroech-
kovskii 1974:184—85).

From the 192.0s to the 1940s, the population and range of elk and
moose also expanded in Scandinavia and in Alaska, where they sud-
denly appeared on the Arctic coast (Chesmore 1968: 528, Le Resche
et al. 1974:147—-52, Lebedeva 1972:302~-303). Evidently, large-scale
elk-moose population cycles develop fairly synchronically in vari-
ous locations in the Arctic, and occur in geographically disconnected
areas simultaneously.

Periods when the elk population increased in the Eurasian Arctic
—the late 1600s, the late 1700s, the 1850s to the 1880s, and the 1930s
to the 1960s—correspond closely with climatic warming phases. Dur-
ing these warming phases, elk moved in droves into the forest-tundra
and even the tundra zone as far north as 72 to 73° N, spilling out in
large swaths on the Arctic Ocean littoral.

With the presence of elk-moose this far north documented dur-
ing recent warming trends, it seems probable that elk bones found
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on the Novosibirsk Islands, on Reindeer Island in the Kola Gulf,
and in a prehistorical site at Cape Shmidt on the Chukchi Penin-
sula correspond to earlier such warming periods (Semenov-Tian’-
Shan’skii 1948b:91, Vereshchagin 1967b:22). In this respect elk-
moose and wild reindeer-caribou are “antagonistic” animal species,
in that favorable ecological conditions for caribou are unfavorable
for elk, and vice versa. In contrast to caribou, elk and moose fare very
poorly during cold winters with heavy snowfall, while their num-
bers and range increase rapidly during warm years, and especially
following summer fires (Bishop and Rausch 1974: 569, Geptner et al.
1961:315, Le Resche et al. 1974:149, Reimers 1972:82).

A similar relationship exists between the two principal fur-bearing
animals of the Arctic—the Arctic fox (Alopex lagopus) and the red
fox (Vulpes vulpes). Periodic population fluctuations have been re-
ported for both species since the early 1900s. Fox dynamics are tradi-
tionally identified with population cycles in their main prey species.
For the Arctic fox, this is the lemming, while red fox prey mainly
on tundra voles and white hares. The humble northern lemming is
world-famous for its population peaks. In the tundra these occur
every three to four years (Chitty 1950, Lack 1957, Severtsev 1941,
Siivonen 1950). The Arctic fox population also peaks on a three- to
four-year cycle, usually tagging behind the lemming peak by one year.
In addition to three- to four-year and ten- to twelve-year cycles, both
species of fox display long-term cycles of twenty to thirty years. These
long-term cycles are evident on a broad geographical scale (Nazarov
1979:102—106, Smirnov 1967: 88—89, Vibe 1967:108—10, 135—43).

During climatic warming trends in the Arctic, the red fox, like the
elk and moose, rapidly shifts its range northward into the tundra. In
so doing, it actively crowds the Arctic fox and will even take over
Arctic foxholes (Chirkova 1967:111—12, Parovshchikov 1959:224—
26). Conversely, the Arctic fox, similar to the caribou, thrives during
climatic cooling phases.

Sharp population fluctuations have been observed among other
species of Arctic fur-bearing animals as well. The Arctic hare (Lepus
arcticus) experiences regular population explosions alternating so
predictably with catastrophic epizootics that researchers speak in
terms of monitoring ebbs and flows in the “hare tide.” The Arc-
tic hare cycle is between eight and twelve years long, leading many
authors to correlate it either with eleven-year cycles of solar activity,
or with extremely cold winters and wet summers, which occur on the
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same frequency and tend to foster epizootics (Elton 1934:55, Lack
1957:252—54, Naumov 1939:73~75).

Data on hunting harvests in northern Yakutia have been used
to establish a three-year cycle of peaks in the ermine population
(Mustela erminea). Northeast Siberia appears to experience a fairly
regular “attack” of wolves (Canis lupus) on an average of every
twenty years. In the Kolyma and Anadyr basins, for example, these
wolf surges occurred in the 1820s, . . . 1860s, the 1880s, the very
early 1900s, and in the mid-1930s (Mikhel’ 1938:17—18, 44, Portenko
1941:14~15, Romanov 1941:11, etc.). Finally, a few data point in
the direction of a population cycle among the Eurasian grizzly bear
(Ursus arctos), which in certain years migrates far northward into
the tundra right up to the shores of the Arctic Ocean. It is possible
that these migrations coincide with the nine- to twelve-year peaks
observed among grizzly bears in the boreal forest range further south
(Mikhel’ 1938:14—16, Romanov 1941:118-19).

Like the stocks of land mammals discussed so far, populations of
Arctic waterfowl and seabird colonies also vary cyclically over time.
In various regions of the Arctic, bird colonies have been observed to
expand and decline sharply on an annual and multiyear basis, both
along the coasts and in the inland tundra. Data from places as varied
as the Kola Peninsula, the Asiatic side of Bering Strait, Koliuchin
Island, and the Yamal Peninsula all show fluctuations in rookery
populations and the size of the annual moulting flocks and shifts in
habitual nesting territories (Bianki et al. 1967; Liudmila Bogoslov-
skaia 1985, personal communication, Krechmar et al. 1978, Rakhillin
1970, Tomkovich and Sorokin 1983, Uspenskii and Kishchinskii 1972,
etc.). Observers have usually correlated these fluctuations with ad-
verse weather conditions during the laying and hatching seasons—
sudden drops in temperature or snowfalls, etc.—or with epizootics.
Christian Vibe established a fairly regular twenty-five- to thirty-year
cycle for the common eider (Somateria mollissima) in Greenland,
based on a series of population increases in 1805, 1830, 1855, 1885,
and 1925, divided by steep declines (Vibe 1967: 43—44).

Inland tundra birds also display rather regular fluctuation pat-
terns. Regular “harvests” have long been observed for the willow
ptarmigan in the European Arctic, occurring, on the average, every
ten or twelve years. These alternate with catastrophic crashes, and
periods of massive mortality, which can take the dramatic form at
times of entire flocks perishing in the sea, as occurred in the mid-
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1880s, the late 1890s, from 1906 to 1907, and again in 1916 (Voronin
1978:147—48, Golitsyn 1881:78, Formozov 1935:97—98). In 1916 so
many ptarmigan died in the ocean that “the bodies of drowned birds
were cast up in such numbers on the shores of the Bol’shaia Zemlia
tundra that in places they form a shoal a fathom deep” (Solov’ev
1927a:21). The willow ptarmigan population shows a more or less
identical ten- to twelve-year frequency all across the Arctic, as re-
corded from northeastern Siberia, Canada, and Greenland (Braestrup
1941, Lack 1957, Portenko 1941, Vibe 1967, etc.).

Three- to four- and ten-year cycles have been described for preda-
tory tundra birds such as the snowy owl, and have been associated
with the population dynamics of their usual prey—Ilemmings, tun-
dra voles, and hares. Six- to ten-year cycles are typical for several
game birds of the forest-tundra and northern taiga, such as partridge,
wood grouse, and black grouse. These species experience population
crashes during extremely severe winters or in years with hazardous
freezing conditions during the summer hatching season (Belykh and
Konechnykh 1976: 46—47, Semenov-Tian’-Shan’skii 1938: 295—98).

The population dynamics of sea-mammal game species are clearly
defined in the Arctic. It is believed that sea mammals’ relatively
slow reproduction rate and high longevity militate against such short
cycles as five-to-six or ten-to-twelve years. But, for years, both native
hunters’ observations and game statistics have indicated a cyclical
pattern to sea-mammal harvests over time, noting sharp fluctuations
in the annual catch of bowhead whales, walrus, various seal species,
and even of polar bears in many regions of the Arctic (Freeman 1969—
70, Krupnik 1984a, Maher and Wilimovsky 1963, Mikhel’ 1938, Minc
1986, Portenko 1941, Vibe 1967, etc.). These fluctuations are largely
determined by weather conditions during the hunting season each
year, especially the date when boats can first be launched and the
hunt commences, and the abundance of animalis in the offshore hunt-
ing areas. For example, in Chukotka, in years when the ice goes out
late or there are frequent summer storms and high winds, the sea-
mammal hunt is always unsuccessful. In northwest Alaska, in the
ancient Eskimo whaling villages of Point Hope and Barrow, success
of the spring whale hunt depended heavily on the time of formation,
the direction,and the size of narrow cracks or leads of open water
between the shorefast and sea ice. According to local whalers, the
worst hunting years are ones with heavy winds, precipitation, fog,
and sudden thaws during the spring months (Minc 1986: 62—65).
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For our purposes, however, it is more useful to trace relatively long-
term shifts (“pulsations™) in sea-mammal distribution and range in
conjunction with mid-length and long-term (multicentury) climatic
fluctuations. During Arctic warming phases sea-mammal migratory
routes typically shift northward into colder waters, and, during cool-
ing phases, the animals make a commensurate shift back to the south,
into Subarctic latitudes. Many archeologists have successfully made
use of this pattern in reconstructing the dynamics of prehistoric hunt-
ing conditions in various polar regions, including north and north-
west Alaska, Labrador, Greenland, and the Canadian archipelago
(see chapter 6).

Such changes are characteristic for the main Arctic fish species as
well. During phases of climatic warming in the Arctic, the ranges of
warmer-water fish shift far to the north. Thus, in the 1930s, herring
suddenly showed up along the coast of Greenland, where it had never
been seen before, while Atlantic cod, which had barely reached as far
north as the southern tip of the island thirty years before, was found
as far north as 72° N. A similar situation occurred in the Barents
and White seas, and in the North Pacific Ocean. With the onset of
the 1940s—50s cooling phase, warmer-water species such as salmon
moved back south again, and large quantities of cold-water Arctic
cod (Boreogadus saida) and capelin reappeared in their place (Berg
1958:147—49, Burke 1936:87, Vibe 1953 :166—68).

Historical sources indicate analogous long-term fluctuations dat-
ing back to the eighteenth century at the least. They frame the shorter
eight- to twelve-year cycles observed in the chief species of food
fish in many regions of the Eurasian Arctic, such as the Kola Penin-
sula, northern Kamchatka, and the Kolyma and Anadyr’ basins. In
Kolyma, for example, catastrophic shortages of anadromous fish oc-
curred in 1810—13, 182122, 1829—31, 184445, 1850—54, . . . 1905,
and 1911—16. In Anadyr’, shortages were noted in 1867, 1877, and
1888 (Gurvich 1966:136—41, 150, Olsuf’ev 1896: 54—55). There is
every reason to suppose that this biological “see-saw” has operated
in the Arctic since as far back as we care to consider.

Similar examples of cycles in Arctic wildlife could fill many pages
more. However, the facts presented, 1 believe, are sufficient to con-
vey a sense of the ceaseless dynamism inherent in the Arctic biotic
environment, a dynamism that results from a complex system of
interconnected biological pulsations of various frequencies, the most
important of which appear to be 3—5, 10-12, 20~25, and 50-80
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years long. Inasmuch as population fluctuations of many animals are
closely interdependent, when cycles of several species peak simul-
taneously it can lead to genuine “explosions” of game animals and
plentiful hunting resources in the tundra world. But, in the same
way, if several species reach an otherwise-normal nadir concurrently,
it can have an equally inexorable, internally reinforcing effect, and
can trigger periods of biological crises and massive mortality in a
community’s entire range of hunting species simultaneously.

Such devastating “crises of survival” are documented from time to
time across the Eurasian Arctic. Nikolai Gondatti, for example, re-
corded the recollections of local native elders about a gigantic plague
that accosted virtually all species of game in the Anadyr’ basin in the
early 1880s.% Usually, such game catastrophes occurred in years with
extreme weather conditions as well, when the usual cycles of native
subsistence were already badly disrupted. Such was the case around
1820 in the lower Kolyma River valley. For several years in a row,
fish stocks practically vanished and the caribou and elk populations
crashed. The period from 1821 to 1822 was especially terrible for the
local population, when both bad weather and an epizootic among
the sled dogs kept hunters cooped up in camp, unable to venture out
in search of game (Gurvich 1966:136—37, Vrangel’ 1948:227).

A number of similar overall game “catastrophes” can be cited
from throughout the Arctic.* The main point [ want to emphasize
is that, while hunting pressure increased on several species of valu-
able game animals during the postcontact time, overhunting would
not have produced a simultaneous population decrease in so many
species at once. To native residents such disappearances of game
represented utterly “natural disasters” which occurred without warn-
ing and could in a painfully short time completely wipe out the
established system of resource utilization.

Epizootics in the Domestic Animal Population

Instability was as common among domestic animal populations as
among wild ones. Accounts from the 18c0s tell of devastating epi-
zootics among both reindeer and dogs, which caused, according to
eyewitnesses, indescribable terror among the local people. “During
epizootics, reindeer die throughout the tundra in herds of thousands.
Enormous graveyards appear, cavernous places infected with a ter-
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rible disease. The reindeer die, and rot where they fall. The herders
are in a panic, and are changed overnight from wealthy people to
beggars. They ride away from the dead herd on the few animals left
standing on their feet, just to keep them alive. . . . No one buries
the corpses in these graveyards. . . . [A]s a result the entire tundra is
infested with the ghostly bones of dead reindeer” (Sosunov 1925: 35).

Domestic Reindeer

The most detailed statistics on domestic reindeer stocks are preserved
from the tundra zone of European Russia beginning in the early
1870s. Data are also available for this area on herd losses from epi-
zootics since the 1870s. In normal years the Nentets and Komi herders
experienced a natural mortality rate of from five to ten percent of
their stock size. In years of epizootics and extreme weather condi-
tions mortality could rise to thirty or forty, and even fifty percent.
Crushing epizootics caused by anthrax and necrobacillus (hoof-and-
mouth disease) had especially devastating effects on the local reindeer
economy. In a period of only twenty-five years, from 1885 to 1910,
these herders lost more than 500,000 reindeer, with an average herd
size of 300,000 to 350,000 (Babushkin 1930:167, Krupnik 1975: 29,
Terletskii 1932b:14—15, 35).

Early accounts of epizootics among domestic reindeer in the Rus-
sian tundra zone date from the late 1700s, but reliable records of
stock losses begin only around 1850. Massive reindeer mortality from
epizootics was documented in the early 1830s, the mid-1840s, . . .,
1874—75, 1886—88, 1896—98, and in 1907. Losses occurred on a much
smaller scale in 191§—16 and 1925 as well. The incidence of these epi-
zootics form a highly regular series based on ten-year intervals, a
pattern first identified by Russian veterinary surgeon Nikolai Ekkert
based on his observations of catastrophic anthrax outbreaks in 1887,
1897, and 1907 (Mamadyshskii 1910: 60—61). Reindeer stock dynam-
ics during the period show its effects clearly (fig. 12).

Anthrax typically strikes the tundra in years with hot, humid sum-
mers. Therefore, the frequency of outbreaks can be correlated with
eleven-year climatic cycles or with the internal rhythm of a bacterial
catalyst closely related to them. Necrobacillus epizootics also almost
always occur during hot years and in the past usually coincided with
anthrax outbreaks (Kuratov 1925b, Naumov 1933, Sdobnikov 1933).

Anthrax does not occur in northeastern Siberia, where high rein-
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Fig. 12. The domestic reindeer population and its fluctuations, 1840—1925. 1: Bol’shaia
Zemlia Tundra; 2: Mokhcha District; 3: Rough estimates for entire Arkhangel’sk
Gubernia {Arctic Russia).

deer losses corresponded either to summer necrobacillus outbreaks,
or, more commonly, to bad icing conditions in winter and spring. For
example, in Chukotka, such losses were experienced in the late 1890s,
from 1900—10, 1919—23, and in the late 1920s; that is, they also
recurred approximately every ten to fifteen years (Karaev 1923:15,
Vdovin 1965 :167, 169; author’s field data 1975).

The intensity of such epizootics and high mortality cycles among
domestic reindeer was evidently subject to longer-term fluctuations
as well, whether of decades or a century or more. Thus, in the Arctic
zone of European Russia, severe outbreaks of anthrax occurred in
1886—87, 1896—97, and in 1907, resulting in reindeer losses of ap-
proximately 200,000, 190,000, and 150,000 respectively. But then,
from 1910 through the 1920s, even before the advent of wide-scale
vaccination programs for reindeer, the impact of epizootics subsided
naturally. Overall, it appears that the previous peak of epizootic ac-
tivity in Arctic Russia was during the 1830s and 1840s, while in the
intervening years, especially from 1850 to 1880, as in the period from
1910 to 1930, the reindeer economy was free from devastating losses.

Dogs

Data compiled on mortality among local dog populations in West
Greenland, Labrador, and northern Canada suggest a certain regu-
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larity and recurrence in dog epizootics (Braestrup 1941, Chitty 1950).
Although there are several reports on extremely high dog losses
among both the aboriginal and métis native communities of Arctic
Siberia, to my knowledge no one has undertaken to systematize these
data as they pertain to native dog breeding. Nonetheless, for cer-
tain regions, we can easily identify ten- to fifteen-year patterns of the
major epizootics. For example, on the Chukchi Peninsula epidemics
took severe tolls on the dog population in the early 1890s, 1901~
1904, 1908—15, 1920, and 1933 (Gondatti 1898: viii, Shmit 1939:115,
Vdovin 1965 :188--89). A more detailed analysis of these records may
allow us to extend this sequence out further in time.

Summary: The Arctic as a Human Econiche

The facts presented, I think, amply confirm my main conclusion,
namely, that nowhere in the Arctic is there such a thing as a stable,
normal, or “typical” environment. It is misleading even to conceptu-
alize the Arctic in such terms. Any “normal,” or, shall we say, “aver-
age,” state is in reality at most a short-term transition from “bad” to
“good” or back again, in a network of continuous fluctuations inti-
mately interlinking all components of the Arctic ecosystem. As we
have seen, nothing escapes this process of change. Game and birds,
climate and ice, tundra and sea—all are in ceaseless motion.

A similar instability found its ecological expression in the arena
of human subsistence in the Arctic. Therefore, by the time an Arctic
person approached old age, he or she necessarily garnered memo-
ries of numerous events in an entire span of personal environmental
“history,” and from this derived a sense of short- and medium-term
environmental shifts. However, a single individual human memory
would not capture longer-term wildlife cycles of a century or more,
and it was these that led people to pick up and migrate from one
general area to another as the stocks of certain animal species they
used for subsistence dwindled and others increased.

This all speaks to the complexity of ecological dynamics and the
crucial importance of interrelationships within Arctic ecosystems.
Ecosystems in the lower latitudes may have a strong tendency toward
homeostasis, that is, to return to a baseline state in which all func-
tions tend toward a condition of permanence, or entropy. Among
living organisms of the Arctic, homeostasis would be hard to achieve
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at all. Relatively complex and stable ecosystems, in which a large
number of predator species exploit many kinds of prey, are main-
tained here only in areas of exceptionally rich biological nodes along
the coasts, mainly near the southern edges of the polar zone. Most
of the vast expanses of Arctic tundra are dominated by younger and
“poorer” ecosystems characterized by a simplified internal structure,
low species diversity, and a dense, highly competitive network of
links between predators and prey.

It is just such Arctic ecosystems that are most susceptible to con-
tinuous internal fluctuations. All natural cycles in the Arctic have far
shorter time intervals and markedly greater amplitudes than we find
in the more complex ecosystems of the temperate and tropical zones.
The most important subsistence species of game and birds are usually
drawn into the short cycles of their prey, such as lemmings, Arc-
tic voles, and Arctic cod. Consequently, populations at both trophic
levels fluctuate more or less synchronically throughout enormous
areas. Moreover, this trend increases as we move progressively in-
land within the Arctic region from the Bering Sea and Scandinavia to
Yakutia. As continentality and climatic extremeness intensify, so do
the amplitudes of “disastrous” biological pulsations and the severity
of subsistence catastrophes (Uspenskii 1970:738).

Therefore, it is clear that the Arctic environment privileges those
species of animals and plants whose populations are capable, not only
of enduring drastic environmental disruptions, but also of recovering
quickly in more favorable years following such events. Ecologists say
such species “live under the influence of r-selection,” where r signifies
the rate of growth in a population. This emphasizes how important
rapid reproduction is to survival for these species.

Continual mobility and the use of large harvesting areas comprise
the other pivotal adaptation of Arctic organisms. As Max Dunbar
bluntly put it, in order to cope with adverse changes in their envi-
ronment, Arctic species “desperately need space.” Arctic ecosystems
draw upon their large spatial dimensions as a source of strength,
allowing areas that suffer the most from periodic ecological disrup-
tions to recover quickly (Dunbar 1973 :180, 185).

This spatial adaptation also provides a good explanation for the
high mobility of almost all species of Arctic fauna, which typically
have only weak attachment to specific habitats. All nonhibernating
Arctic animals make seasonal or extended migrations to lower lati-
tudes or within the polar zone itself. In addition, they might easily



158 ARCTIC ADAPTATIONS

change their feeding, breeding, or calving grounds each season of the
year. Therefore, expanding the harvesting area increases the cumu-
lative stability of the Arctic population, and vice versa: any loss in
territory becomes a real threat to existence for any Arctic wildlife
species (Bergerud et al. 1984:19, Dunbar 1973 :180).

Ecologists think that it is these two conditions—the capability
to recover quickly and to shift habitats periodically—that render
Arctic ecosystems relatively resilient to external disruption (Banfield
1975 : 549, Dunbar 1973 :182). In this respect the Arctic environment
is certainly more fluid than the tropical rainforest ecosystem, with
its shocking abundance of living organisms, or the desert, which has
an even lower species diversity and biological productivity than the
Arctic, but no less fragile. In its natural state, an Arctic ecosystem
pulsates in space and time, easily changing or even dissolving in a
very short time in one area, but invariably reestablishing itself in
another. When preexisting natural conditions resume, the ecosystem
is capable of reconstructing its former spatial and species structure in
its former habitat quickly, thanks to high mobility and growth rates
among the chief players in its biological cast.

In my opinion, two vectors have overarching significance in shap-
ing the geography of Arctic environmental change. One, which 1
propose to call the “north-south axis,” is illustrated nicely by the
elk-reindeer interaction described above.

In climatic warming phases in the Arctic, all wildlife species
energetically shift northward, colonizing new habitats. On land,
“warmer,” boreal species—elk, red fox, bear, wolf, marten, otter, and
arboreal birds-—penetrate into the forest-tundra and tundra zones
and even reach as far as the shores of the Arctic Ocean, pushing
local tundra species northward before them (Formozov 1959, Parov-
shchikov 1959, Skrobov 1958). At sea, pagophilic cetaceans and pin-
nipeds—bowhead, walrus, narwhal, beluga, and ringed seals—ex-
pand their range into high-latitude, interior sectors of the polar basin,
and warmer-water species move up into the southern frontiers of the
Arctic to replace them. But, with the advent of subsequent climatic
cooling, the biological “see-saw” tips in the other direction, and the
“colder” species of Arctic fauna—polar bear, Arctic fox, narwhal,
reindeer, beluga, and Arctic cod—begin the shift from the north back
to the south again.

Such cycles are as invariable as they are ephemeral, and as in-
exorable as the reasons they occur, namely, the macrophysical forces
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that determine large-scale fluctuations in the Arctic environment.
Therefore, in most polar regions one can identify “warm” ecological
phases with one set of subsistence resources and “cold” phases with
another set {or set of quantitative ratios) of primary game species.
These phases may vary in their duration or intensity from one loca-
tion to another as a result of how several natural cycles of differing
frequencies coincide. In addition, in different areas of the Arctic,
the regional profile of subsistence species during “warm” and “cold”
phases may vary greatly. What is important here is not universality,
which is highly unlikely in the enormous circumpolar area in any
case, but, rather, the general principle.

We can call the other axis of ecological change in the Arctic that
of the “land and sea.” According to the data presented in this chap-
ter, both the inland tundra and coastal zone experience alternating
periods that are more or less favorable for different aboriginal re-
source use patterns, depending upon the abundance of game species,
the ice cover, and weather regime, etc. I think that the contrasting
organization of the coastal and interior aboriginal subsistence sys-
tems described in chapter 3 conveys a sense of how this quality is
reflected in the rhythmic composition of life in the littoral and inland
tundra biomes.

But what about the people behind these “systems?” Were the in-
habitants of the Eurasian Arctic ruled by the same ecological exigen-
cies that shaped their complex and ever-shifting daily world? Or, did
accumulated experience and the wisdom of the centuries give them
tools to work out special cultural and social mechanisms for taming
or even transforming their environment, as some authors claim?

We are ready now to search for answers to such questions. In the
chapters that follow we will do so by reexamining aboriginal mari-
time hunting and reindeer-herding subsistence adaptations in a new
light, that of their ecological persistence and response to environ-
mental change. By such explicitly mutual consideration of the history
of humans and the history of nature in the Arctic we may hope to
achieve a new synthesis of the relationships between the two.



CHAPTER FIVE

The Rise of Reindeer
Pastoralism in the Arctic

Introduction

he moment at which reindeer breeding appeared in the Eur-

asian tundra and began a process of dispersal throughout its

farthest reaches is the most important turning point in the
cultural history of the native peoples of the Eurasian Arctic. It was
this process that led tundra herders to develop their subsistence sys-
tem, with its highly refined structure of production and distribution,
as described in chapter 3. With all justification, Siberian reindeer
herding can be considered one of the clearest—and also one of the
best-documented—illustrations of the transition from a mode of sub-
sistence primarily or substantially based on hunting or foraging to an
economy based on intensive and highly specialized livestock pasto-
ralism—in effect, a transition from appropriation and extraction of
natural biological resources to genuine economic production.

This transition was fundamentally important in the economic and
social development of the peoples of the Arctic. Unfortunately, owing
to the paucity of available archeological data and substantive histori-
cal sources prior to the 1600s, the exact timing and circumstances
of the rise of reindeer pastoralism in the Eurasian tundra remain an
open question. We are certain only that the appearance of domesti-
cated reindeer and the subsequent development of a large-scale in-
tensive reindeer economy as a specialized form of subsistence were
two highly disjunct events. These developments were separated in
time by several hundred years, and possibly took place in different
areas as well. The date of the former has not been established with
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any degree of certainty and remains the subject of speculation and
heated debate (see Ingold 1980, Shnirelman 1980, Vainshtein 1972).
We know only that it occurred some time before 892 C.E., since in
that year the Norwegian chieftain Ottar sent a letter to King Alfred
of Norway informing him that he owned six hundred domestic rein-
deer (Ingold 1980:103—104, Maksimov 1929:24). The latter event, as
I will attempt to show, belongs to a much later time period and can
be reconstructed in great detail based upon extant written sources.

The currently prevailing opinion was first set forth by the Rus-
sian anthropologists Glafira M. Vasilevich and Maksim G. Levin
(1951). According to their view, reindeer breeding was first intro-
duced to the western and central regions of northern Eurasia by
ancient Samoyed cattle breeders from the mountainous regions of
southern Siberia. This evidently occurred no later than the end of
the first millennium c.E. (Vasilevich and Levin 1951:78—81; see also
Vainshtein 1972:123, 1981:119—23, Vasil’ev 1979b:64—-66, Maksi-
mov 1929:22—24, Shnirel’man 1977:29—30). Initially, reindeer were
kept in small herds and were used for milking and/or transporta-
tion, as both pack and saddle animals. It is true that the skills for
using semitamed or domesticated reindeer as hunting decoys or even
as pack animals may have already existed among indigenous peoples
of the tundra, who hunted wild reindeer. Reindeer breeding, or, at
any rate, the skills associated with it, is believed to have reached
the Yukagir, Koryak, and Chukchi of northeastern Siberia only sev-
eral centuries later, evidently via the ancient Tungus (Gurvich 1983,
Shnirel’man 1980, Vasilevich and Levin 1951). One highly interest-
ing perspective suggests the possibility of an autochthonous hearth
of reindeer pastoralism among the Chukchi and Koryak in north-
eastern Siberia itself (Zolotarev and Levin 1940, Vdovin 1950, 1973,
Simchenko 1976, 1978, Volfson 1984). Unfortunately, for the time
being, it remains insufficiently supported by evidence from either the
historical or the archeological record.

Ethnobhistorical Records on Reindeer Pastoralism

One way or another, by the time of Russian contact in the 1600s,
a complex subsistence system dominated by hunting and fishing,
and supplemented by small-scale reindeer breeding prevailed among
most of the inhabitants of the Eurasian tundra. These included the
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Nenets, the ancestors of the tundra Enets, some Nganasan, Yuka-
gir, northern Evenk and Even, the Kola peninsula Saami, and the
nomadic portions of the Koryak and Chukchi (Gurvich et al. 1970,
Simchenko 1978). Medieval Swedish sources indicate a similar pat-
tern among the Scandinavian Saami of the 1500s and early 1600s
(Mériot 1984, Wheelersburg 1991). At that time, domestic reindeer
were used almost exclusively for transportation and the herds were
kept very small. According to early records from the 1600s, indi-
vidual herds never exceeded one hundred head. Meat and skins for
food, household needs, raw materials, and trade came only from
hunting wild reindeer, which at one time had been the basis of life
for all nomadic peoples of the Arctic.

Only in the 1700s did the domestic reindeer stock begin to grow,
and the onset of this growth occurred virtually simultaneously in the
western and eastern ranges of the Eurasian Arctic. In one of my very
first publications 1 attempted to trace this process among the Euro-
pean and West Siberian Nenets, for whom there is relatively more
information contained in Russian records than for other indigenous
peoples of the Eurasian Arctic (Krupnik 1976b). Archival documents,
information from the Siberian chronicles, and reports from European
travelers confirm that the Nenets’s total stock of domestic reindeer
remained extremely small throughout the 1600s. Any herder who
owned as many as forty reindeer was considered “mighty”; reindeer
were strictly conserved and were slaughtered for meat in emergen-
cies only. Hunting and fishing played the main economic role in
Nenets life, with game, and caribou meat in particular, serving as the
staple food. The Nenets made clothing and shoes from the skins of
wild reindeer and other fur-bearing animals, as well as coverings for
their portable tent dwellings, and used them to pay tribute and taxes
{(Alekseev 1932:273, 296, 1936:201, 249, 272, Dolgikh 1970:25—26,
Kolycheva 1956:78—80). A few available domestic reindeer—and not
every family, seemingly, had them—were used solely as transport and
sacrificial animals, or served as a means of exchange, for bride-price,
for example. Since the entire population of European Nenets in the
late 1600s was approximately 1400, or no more than 300 to 350 fami-
lies (see records in Dolgikh 1970, Kolycheva 1956, Vasil’ev 1979), the
total stock of domestic reindeer pastured between the White Sea and
the Ural Mountains could not have exceeded more than 10—20,000.

Thus, the subsistence system of the early-contact Nenets differs



The Rise of Reindeer Pastoralism 163

not only qualitatively from that described in chapter 3, but also in
its essential form. In the 1600s it is possible to speak only of some
elements of livestock breeding that existed within the basic frame-
work of a foraging economy, while in the more recent period we
are concerned with a fairly developed pattern of nomadic pastoral-
ism, based on regular slaughter of domesticated animals for house-
hold subsistence purposes (see chapter 3). This mode of subsistence
has been aptly termed “carnivorous pastoralism” (Ingold 1980:176).
Within this framework, it would be more accurate to identify the
early-contact Nenets as “late hunters” rather than as reindeer herders
and to locate them in a subsistence category of their own: “reindeer-
moved hunters and fishermen of the tundra and forest-tundra.” Their
way of life then pulls into sharper focus if we view it as an inter-
mediate form of subsistence between people who hunted on foot
for wild reindeer, and those who might be called authentic nomadic
pastoralists.

Nenets of the 1600s were far from the only people to engage in
this transitional mode of subsistence. Various sources show that it
also existed at the very same time among the Scandinavian Saami
{Mériot 1984), the Enets (Dolgikh 1970), and the nomadic Chukchi
(Vdovin 1948, 1965, 1975), as well as among the Nganasan until the
mid- to late 1800s (Dolgikh 1952, Popov 1948), the northern Sel’kup
until the mid-18c0s (Lebedev 1980), and the tundra reindeer Yuka-
gir until the early twentieth century (Gurvich 1975). None of these
peoples had very large numbers of domestic reindeer, but this in itself
did not influence their basic orientation to using local resources. Like
the seventeenth-century Nenets, they all used reindeer almost exclu-
sively for transportation, and obtained food, clothing, housing, and
other everyday items through hunting and fishing.

However, in the mid- to late 1700s in the Eurasian Arctic zone
occupied by Nenets, the population of domestic reindeer suddenly
began to grow, and the herds increased surprisingly quickly. By the
end of the century it is estimated that there were more than 160,000
domestic reindeer in the European Nenets area alone—a tenfold in-
crease in some 100 years. Wealthy Nenets herders usually had a stock
of 1,000 or more reindeer, mid-size herders had between 100 and 200,
and the poorer ones at least 20 or 30 (Latkin 1853 : 106 —107, Lepekhin
1805:229, Voprosy i otvety 1787:4~5). Even keeping in mind the
inaccuracy and possible exaggeration of these estimates, they none-
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theless indicate that something approaching a “reindeer revolution”
took place over a hundred years, or during the course of only four to
five generations in the human community.

Russian early-contact records paint a similar picture for a number
of other native peoples throughout the Eurasian Arctic. Beginning
in the mid-eighteenth century, the record indicates that large-scale
reindeer breeding and its associated pastoralist subsistence system
appeared progressively among the Chukchi (Vdovin 1948, 1965, 1975)
and the Koryak (Gurvich 1983), then the Enets (Dolgikh 1970) and
Khanty (Koz’min 1980). Another explosion occurred from the 1850s
to the early 1900s, among the Dolgan (Popov 1948), northern Komi
(Zherebtsov 1982), Nganasan (Dolgikh 1952, Gracheva 1983, Popov
1948), northern bands of Yakut (Gurvich 1977), Sel’kup (Lebedev
1978, 1980), and the Finnish and Kola Peninsula Saami (Konakov
1988, Luk’ianchenko 1971, Nikkul’ 1975). As the domestic herds
grew, the wild deer population fell, and hunting for wild reindeer,
which until then had played the central role in the subsistence of all
these peoples, gradually receded into the background. By the end of
the nineteenth century, among many peoples—the European Nenets,
Komi, Koryak, and most of the reindeer Chukchi—wild reindeer
hunting had virtually disappeared.

Explanatory Models

This is the general historical layout of Eurasian reindeer herding cur-
rently accepted by a growing number of Russian Siberian researchers.
However, there is no agreement as to what could have triggered such
rapid growth among the domestic reindeer population in the 1700s
and 1800s, or, conversely, what factors were responsible for repress-
ing it before that time. Some scholars connect this surge with the con-
temporaneous strengthening of Russian state power in Siberia, which
they associate with a reduction of intertribal wars, the establishment
of the rule of law, and support of Russian officials for the “inclinations
of wealthy reindeer herders toward private property and enterprise”
(Gurvich 1983 : 115, Gurvich et al. 1970: 54). Although this explana-
tion has some merit, it cannot be considered a full and final one. In
fact, many of the main loci of the boom in native reindeer breeding
were found in the areas of intertribal wars of continuous feuds of one
ethnicity against another: Chukchi against Koryak, Obdorsk against
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Pustozersk Nenets, eastern Nenets against Enets, etc. These areas re-
mained heavily beleaguered by bloody conflicts and raids, whether
between native groups or with the Russians, well into the late 1600s
even mid-1700s.

Therefore, it is probably safer here to say that the effects of Rus-
sian expansion constituted a conducive social climate rather than the
main agent provocateur for the rise of reindeer pastoralism in Eur-
asia. In fact, in a few individual cases, Russian scholars tend to pick
out local factors that explain why and when a particular group of
Siberian people actually shifted to a reindeer economy. For example,
the Chukchi stole their reindeer from the neighboring Koryak and
Yukagir (Bogoras 1931:108—12, Vdovin 1948:69~70). The Nenets
and the northern Sel’kup gradually wiped out their wild reindeer
herds through overhunting, partly in response to the market demand
from the growing fur trade (Lebedev 1980: 86—87). The Enets shifted
to spending the entire summer on the move throughout the tundra and
thus were exposed to a more nomadic way of life (Dolgikh 1970:134),
and so forth. Unfortunately, what little we can glean from the histori-
cal sources about the indigenous peoples of Siberia in the time of early
contact does not immediately suggest any satisfactory general rea-
sons why the numbers of domestic reindeer stock would have shot up
so suddenly, nor why the tundra population in fact chose to make a
transition from nomadic hunting to this newer, more time- and labor-
consuming means of subsistence. At the same time, the speed with
which extensive reindeer pastoralism took root and spread virtually
simultaneously throughout remote and seemingly unconnected cor-
ners of the Eurasian tundra zone, from the Fenno-Scandian Peninsula
to the West Siberian tundra and the Chukchi and Kamchatka penin-
sulas thousands of kilometers away, inevitably suggests that some
kind of underlying general trends existed that strongly favored, and
perhaps even dictated, this process and the transition to a reindeer
economy throughout most of the area.

In search of such a set of general conditions governing this dra-
matic transformation, some scholars have tried to establish a connec-
tion between the rise of reindeer pastoralism and various ecological
changes in Arctic Eurasia, especially climatic change (Khlobystin and
Gracheva 1974: 84—85, Khlobystin and Levkovskaia 1974: 240, Leeds
1965:98, Dikov 1989). However, not one of these explanations rests
on a comprehensive argument. In my opinion, the ecological aspect
of the mechanism of transition to large-scale reindeer herding should
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have been fairly universal, while the social factors in this process
probably varied among different peoples in their local environments
and historically specific circumstances.

Ecological Model

Since the Arctic domestic reindeer were free-ranging year-round, the
size and health of the herds fluctuated considerably. As in any form
of pastoralism, the number of animals faltered under the influence of
adverse external factors. Chief among these were unrelenting crust-
ice conditions, harsh winters with heavy snowfall, and summer epi-
zootics, as discussed in chapter 4. Any change in the environment had
a direct impact upon the physiological condition of the reindeer and
their reproduction rate, and, of course, on the quality of the pastures
that nurtured them.

Indeed, the appearance of a reindeer economy in Arctic Eurasia
is a classic case on which to test our thinking about the genesis and
dispersal of a new form of subsistence. Unraveling the interaction
between ecological and social factors by calculating their composite
effect can shed greater light on our understanding of how such a pro-
cess occurs. However, in order to use ecological data effectively in a
reconstruction of the history of the Arctic reindeer economy, we need
first to establish clear answers to two questions: (1) Exactly which
environmental changes or conditions can we define as ecologically
favorable (or adverse) for indigenous reindeer breeding? (2) What
exactly has been the history of change in the natural environment of
the Eurasian Arctic during the past several centuries?

At present we know a fair amount of information concerning eco-
logical factors in traditional reindeer pastoralism. It is known that
the domestic tundra reindeer is highly adapted to very low winter
temperatures, and its physiological “comfort zone” goes as low as
—25 to —30°C (Geptner et al. 1960: 306, Panin 1930: 60—64, Slonim
1966: 46). However, it is true that especially severe winters take a toll
on the reindeer and weaken their condition by spring.

Climatically, the short Arctic summer season is the true test for
domestic as well as wild reindeer, for that is when they gain most
of their fat to survive the long Arctic winter. It has long been estab-
lished that the tundra reindeer is very poorly adapted to high sum-
mer temperatures. If the temperature rises to 10°C the reindeer are



The Rise of Reindeer Pastoralism 167

already noticeably uncomfortable, and if it climbs still further to
15° and higher the animals begin to suffer a variety of physiologi-
cal malfunctions (Davydov 1960:71—74, Segal’ 1960: 239, Zhigunov
1961:81~84). On such warm days the reindeer lose their appetites
and stop grazing. They suffer rapid weight loss, weaken, and become
unfit to ride or to carry goods. Evidently, this is how the tradition
arose among many Arctic pastoralists—the Chukchi, Koryak, and
also the Dolgan and Nganasan up to the early 1900s—not to subject
the reindeer to any transportation work during the summer.

In the warm days of summer, especially in clear, dry weather with
little or no wind, biting insects greatly increase their activity, which
exhausts the reindeer even more. After a hot, dry summer the rut
goes poorly and the herd has little strength built up for the long jour-
ney to the winter pastures. As a result more reindeer perish during
the winter and spring months, and the offspring are weak. This in
turn means that fewer newborns survive the calving season to reach
maturity by the next fall. In the end, as was shown in chapter 4, the
summer weather conditions determine the character and degree of
disease losses in the herd, which remain relatively low during a cold
and rainy summer and increase sharply in a hot summer as a result
of the generally exhausted and weakened state of the animals.

Weather conditions also have a direct bearing on the biological
productivity of the pastures. In winter the frequency of crust ice, the
thickness of the snow cover, and the formation of a solid snow crust
too thick and tough for the reindeer to break through, all directly af-
fect the animals ability to forage. In a warm, dry summer the lichens
that form the reindeer’s most nutritious food for the rest of the year
grow much more slowly than when the summer is cool and wet. The
lichens themselves are brittle and fragile, so that the pastures are
much more susceptible to reindeer trampling. Lastly, in hot years the
fire danger rises in the tundra (see chapter 4), and, in the tundra and
forest-tundra, it takes several decades for reindeer moss pastures to
regenerate themselves in burned-over areas (Gorodkov 1926:154—55,
Sdobnikov 1933:217, ludin 1969:9).

All these data definitely show that the health of aboriginal reindeer
pastoralism depended heavily upon the overall ecological situation.
Ecologically favorable years for domestic reindeer (and thus for the
native reindeer economy) were characterized by moderate precipi-
tation; damp, cool summers; and relatively cold winters free from
drastic temperature fluctuations. Such conditions are generally asso-
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ciated with periods of climatic cooling in the Arctic. In contrast,
ecologically adverse years for tundra reindeer herding are those with
warm, erratic winters when frequent thawing leads to the forma-
tion of crust ice, coupled with hot, dry weather during the summer
months. Conversely, these conditions are associated with climatic
warming trends. Finally, years with erratic weather conditions, unex-
pected freeze-thaw cycles, and frequent precipitation take the worst
toll on reindeer breeding. Such conditions are most commonly found
during general periods of climatic transition from a warmer climate
to a cooler one.!

Against this general background, we can now proceed to analyze
the historical sequence of climatic events in the Eurasian tundra zone
in the last thousand years, based on the climatic reconstruction out-
lined in chapter 4. For each of the twenty climatic phases defined
during this millennium (see fig. 11) we can actually rate the environ-
ment based on how favorable or adverse it was for the development
of reindeer pastoralism. Practically the entire first half of this millen-
nium, with its protracted warming phases, followed by the abrupt
onset of a cooling trend with highly erratic weather conditions, ap-
pears to have exhibited an overall negative effect on native reindeer
herding. Then, more stable cooling phases clustered recurringly dur-
ing the late 1500s to early 1600s, throughout most of the 1700s and
the early 1800s, as well as the first decades of this century.

Since wild and domestic reindeer are physiologically very similar
and would thus respond to climatic conditions in virtually identical
ways, it will hardly come as a surprise that these periods of climatic
cooling conducive to reindeer herding coincide with times when the
wild reindeer population peaked in the Eurasian Arctic, as recon-
structed in chapter 4. It is crucial to understand from this that such
periods were doubly significant for the expansion of native pasto-
ralism. On the one hand, ecologically favorable periods foster the
natural preconditions for domestic reindeer breeding in that fewer
reindeer die, their physical condition improves, and their reproduc-
tion rate increases. On the other hand, because the wild reindeer
population would have shown strong growth during these periods as
well, the presence of abundant hunting resources alleviated the need
to slaughter domestic herds for consumption.
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Social vs. Environmental Agents of Change

Thus, the environment appears to have provided certain natural con-
ditions to make reindeer breeding possible. However, the human
ability and decision to make good use of these possibilities ultimately
depended upon whether and how particular triggering social con-
ditions conjoined at any moment in time. And here, it would seem,
we may find a plausible framework that ties together what little we
know about the social history of the native peoples of Arctic Eurasia.
In fact, the first known period of ecologically favorable conditions
for indigenous pastoralism, the late sixteenth to the early seventeenth
century, witnessed a drastic deterioration and destabilization in the
social environment. It came as the result of the Russian invasion of
Siberia, which brought military subjugation and internecine conflict
to the indigenous population, along with epidemics and forceful re-
locations. Such social conditions were unarguably inhospitable to
the development of a reindeer economy. On the other hand, in the
next ecologically favorable period, which can be considered to have
lasted from the beginning of the 1700s right through the middle of
the 1800s, socioeconomic forces stimulating the growth of pastoral-
ism were clearly emerging in connection with the entrenchment of
government power, the development of trade throughout Siberia, and
the attenuation of intertribal conflicts. Such conditions must have
encouraged new economic relations, stabilized the domestic reindeer
herds and property rights over them, and allowed a certain depth of
new subsistence experience to accumulate.

Indigenous reindeer pastoralism burgeoned in the Eurasian Arc-
tic throughout the 1700s as a result of two interwoven factors—
socioeconomic transformation and environmental change. Together,
they created the conditions in which remarkably similar subsistence
practices spontaneously developed in distant, geographically disjunct
areas throughout the extent of Eurasia.

What could the mechanisms have been that triggered such a rapid
increase in the domestic reindeer population among the Nenets and
the Chukchi in the 1700s, or among other peoples in the following
centuries? Social factors in this process have been cited elsewhere by
various Russian authors (Gurvich et al. 1970: 54, Lebedev 1980: 86—
91, Vasil’ev 1976:325—36, Vdovin 1975:154—55). Therefore, I will
only quickly name the chief ones among them: the beginning of social
stratification on the basis of wealth and property among the native
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peoples, which was supported, and in places even stimulated by, the
Russian administrators; the demise of previous norms of clan soli-
darity and support, and therefore a new-found possibility for indi-
vidual owners to accumulate large private herds; an increased de-
mand for reindeer for transportation in fur trapping and fur trade;
and a growing demand for transportation services required by the
Russian administration. Students of the Scandinavian Saami cite basi-
cally the same factors, and note that their significance also became
widespread only in the 1600s and even 1700s. In the Saami case,
however, still other factors played an influential role: hunting lands
were expropriated by Swedish and Norwegian settlers, exorbitant
taxation and consequent rapacious hunting decimated the wild rein-
deer stock, and the imposition of rents for pasture lands increasingly
inhibited extensive grazing practices, and so forth (Beach 1981: 66—
70, Lundmark 1989:38—39, Vorren 1974—75: 249~52, Wheelersburg
1991:343—44).

Purely biological factors affecting reindeer population growth
were evidently no less important. Summer grazing conditions im-
proved markedly, summer and winter mortality among domestic rein-
deer dropped, and the reproduction rate showed a direct increase.
It has been noted that the fall rutting season goes much more easily
after a favorable, that is, a relatively cool and wet, summer. Fewer
cows are barren, and one-year-old females or even calves born that
year become fertile and conceive (Sdobnikov 1933 :209, Semerikov
1933:15~16, Solov’ev 1927b:26).

Lastly, it appears that by this time experience in selective breeding
had accumulated to a threshold sufficient to manipulate the age-sex
structure of the herd, and this factor certainly hastened the transi-
tion to reindeer husbandry. The pastoralist strategy per se is oriented
toward maximizing the numerical size of the herd rather than its pro-
ductivity. Surplus males are castrated, and females are never slaugh-
tered unless and until they are barren (Ingold 1980:78). Accordingly,
as soon as the number of domestic reindeer exceeds the minimum
necessary for transportation purposes (as was the case in the hunting
economy), a selective slaughter becomes possible, in which the most
productive animals are spared. These consist primarily of females,
and a special “transportation” contingent of male animals selected
for castration out of the general herd.

In sum, various factors engendered faster growth and a general
improvement in the physical condition of the reindeer. In turn these
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developments encouraged herders to build up their stock, to regard
the reindeer increasingly as the main measure of wealth, prestige,
and social status, and eventually to transform them into their most
important source of income.

Transition to the Reindeer Economy:
The Earliest Records

Narratives and Russian records permit us to trace exactly how the
transition occurred from a primarily hunting economy with small-
scale reindeer breeding for transportation to the model of pastoralism
we examined in chapter 3. Elsewhere [ have described this process as
based upon data from the Nenets (Krupnik 1976b). Notwithstand-
ing the inevitable variation in local environments and practices, the
majority of tundra nomads passed through a succession of specific
stages in making this transition to a pastoralist economy.

The first of these stages is readily identified as the initial period of
aboriginal reindeer breeding. It began with the appearance of domes-
ticated reindeer in the tundra zone and extended into the 1600s. In
some regions it lasted even until the 1800s and early 1900s. As | have
already mentioned, this first stage was characterized by a mixed-
foraging form of subsistence in which hunting and fishing predomi-
nated. The tundra people obtained their staple food from wild rein-
deer meat, fish, and wildfowl. They made fur clothing and covered
their tents with the skins of wild reindeer or other game animals. The
few domestic reindeer they kept were used for transportation only,
and perhaps for certain ritual purposes.

The next stage is the triggering period of reindeer pastoralism. It
began with the rapid increase in reindeer stocks and the appearance
of large herds numbering first in the hundreds, then in the thousands,
which belonged to individual owners or herder groups. However, this
process by no means meant that the former hunting subsistence was
suddenly replaced by one of a livestock economy. Numerous records
testify that at this stage (corresponding to the early to mid-1700s for
the Nenets and Chukchi and the early 19cos among the Nganasan),
wild reindeer (caribou) hunting and fishing continued to play the cen-
tral role in subsistence—indeed, sometimes at the expense of reindeer
breeding (Kolycheva 1956:77, Popov 1948:19, Vdovin 1965:12—-15,
Voprosy i otvety 1787: 30, Zuev 1947 : 35). The annual economic cycle
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of the tundra people continued to be organized around the main
food-getting activities pursued, and caribou hunting still served as
the main resource base for food, housing, trade, and tax obligations,
supplemented by land and sea hunting and fishing, just as before.

Vasilii Zuev provided a clear evaluation of the Siberian Nenets’s
subsistence in the mid-eighteenth century based upon his partici-
pation in the Russian Academy of Sciences expedition of 1768—74:
“Their economy can be divided such that they regard fish as their
food, and reindeer as their wealth. If the fish are not running, these
reindeer-men, who don’t even know how many reindeer are in their
herds, complain about hunger just as much as poor men. And while
these wealthy men suffer from the same hunger, they are loath to kill
their own reindeer” (Zuev 1947: 68).

It is interesting to see how similarly the records describe reindeer
peoples’ subsistence across a range of places and times, be it Nenets,
Chukchi, and Koryak in the early to mid-1700s, Nganasan, Enets,
and northern Sel’kup in the mid- to late 1800s, or the Scandinavian
Saami until the late 1700s.2 Throughout this period herd sizes among
all these peoples numbered in the thousands, but they continued to
use domestic reindeer only for drayage, and strenuously avoided kill-
ing them for food. In emergencies, when they did kill deer for food,
this was done in a special manner so as to avoid spilling any of
the reindeer’s blood, which was considered sinful (Gracheva 1983:8,
Kosven 1962:279, Popov 1948: 55, Vdovin 1974:118). The meat of
wild game, first and foremost that of caribou, was considered more
desirable and more prestigious than that of domestic reindeer, to
which the nomads were then relatively indifferent (Bogoras 1904:72,
Dolgikh 1952:8, Simchenko 1976:84).

At first glance, these facts suggest a strange dissonance between
the social and subsistence, or food-producing, roles of reindeer breed-
ing. Such a “dissonance” appears coherent only in the transition to
large-scale reindeer husbandry was not directly evoked by a crisis in
the previous modes of activity or the exhaustion of traditional food
resources, as many writers have suggested. This means that the de-
velopment of livestock production, even in its unique, Arctic form,
is not always connected with a crisis in hunting or preceded by the
development of sedentary land cultivation. In this case, as we see, it
arose in the context of a hunting economy during a comparatively
favorable time that retained its old focus of livestock breeding for
transportation.
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Interactions Between Wild and Domestic Herds

The role that overhunting of wild reindeer played in the rise of Arc-
tic pastoralism deserves separate treatment. It is often argued that
wild reindeer stocks decreased in tandem with and proportionately
to an increase in domestic ones. Alternatively, it has been suggested
that a drop in the caribou population had already occurred even be-
fore the advent of a large-scale reindeer economy, and in some way
served to trigger its growth (Gurvich1977: 52, Drury 1949: 25, Ingold
1980:118, Khlobystin and Gracheva 1974:81-82, Vdovin 1965:10).
This opinion is hard to support. Throughout the Eurasian tundra
zone this process was actually rather recursive, gradually ebbing and
flowing over time. As data presented in chapter 4 indicate, during
some periods the wild reindeer population might grow in numbers
parallel with the domestic herds. Records confirm this for various
regions during the mid-1700s, the early and very late 1800s, and espe-
cially the mid-1900s, when a substantial increase in wild reindeer
stock was observed in many areas of the Eurasian Arctic, including
the Taimyr Peninsula, northern Yakutia, and the Kola Peninsula.

In fact, periodic increases in the caribou population evidently
played an important role in supporting reindeer husbandry, especially
in its initial period. Availability of hunting resources provided the in-
digenous people with the time necessary to accomplish the transition
gradually: to transform a hunting society to a herding one, to develop
a new annual cycle, and to acquire experience in handling, pasturing,
and protecting large herds. After all, the reindeer herders would not
have begun overnight to slaughter their own domestic stocks on a
regular basis, having made a neat transition from hunting wild rein-
deer to “hunting” domestic ones, as Bogoras once believed (Bogoras
1933 :243). Old stereotypes oriented toward accumulating and con-
serving as many domestic reindeer as possible must have been deeply
embedded and it took time for these tendencies to recede. Without
this transformation, it would not have been possible to establish a
food-producing reindeer economy as the dominant form of subsis-
tence

Such a transitional period for large-herd pastoralism may have
lasted anywhere from 80 to 150 years. It appears to have taken at
least 50 to 8o years among the Nenets and Chukchi, and about the
same amount of time or slightly less among the Koryak, that is, from
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the late 1600s to the mid- to late 1700s. The transition lasted the
longest among the tundra Enets and the Nenets of the lower Yenisei,
covering about 150 years, from the late 1700s to early 1900s.* We can
date the termination of this transition period from the first records
of nomads regularly slaughtering their domestic reindeer and using
their meat and skins for subsistence needs. Such reports first appear
for the reindeer Koryak in the 1770s and for the Chukchi in 1790
{Kosven 1962: 282, Titova 1978:113, 125).

At this climax stage, elements of a crisis situation apparently did
catalyze a broad-scale shift to the new subsistence strategy. Among
almost all the Arctic nomads who practiced reindeer breeding, sooner
or later a moment came when hunting wild reindeer was no longer
an adequate source of food and skins for themselves and for trade.
Thus it became necessary to harvest their own domestic herd and to
conduct a regular slaughter. It is the onset of this practice that chiefly
heralds the transformation of aboriginal reindeer breeding into a gen-
uinely productive economy, or, once again to borrow Ingold’s phrase,
“carnivorous pastoralism.” Most commonly, this qualitative leap was
in fact correlated with a direct reduction in the caribou population.

As noted in chapter 4, the population of wild reindeer/caribou is
naturally prone to cyclical fluctuations that have little to do with ex-
cessive human hunting, the proliferation of firearms, or other human
causes. In the broadest sense, the wild reindeer in Eurasia decreased
in numbers at times when unfavorable ecological conditions predis-
posed aboriginal pastoralism to decline as well, that is, with phases
of climatic warming or of unstable weather in the Arctic. Thus, even
though the numbers of domestic reindeer herds were also diminish-
ing simultaneously, the ecological pressure may have pushed both
domestic and wild stocks into the same limited “refugia pastures,”
that is, those that remained usable even during climatic turmoil—
the best, most secure areas, which were free from crust ice, heavy
snowfalls, or blizzards, especially during the calving period. More-
over, during these periods of decline, the wild reindeer suffered more
from human hunting, too—both in a relative sense, since the weak-
ened stock’s reproductivity was depressed and could not replenish
itself with its former speed, and in absolute numbers, since the human
population and its consumption needs would have swelled during the
preceding era of favorable conditions.

According to data presented in chapter 4, there are at least
four such periods of rapid caribou extinction that can be identified
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throughout the Eurasian tundra zone since the 1700s. By the late
1700s wild reindeer had become rare in at least five areas: the Scan-
dinavian Lapland, the Kanin-Timan and Malaia Zemlia tundras, the
Koryak uplands, and the eastern portions of the Chukchi Penin-
sula. The second “low” virtually eliminated wild reindeer from the
Bol’shaia Zemlia tundra and the Amguema and Chaun River valleys
by the mid-180c0s. On the Kolyma River and its tributaries, and on the
Anadyr’ River, mass migrations of reindeer ceased by the late 1800s
or very early 1900s. Around the same time, the reindeer population
fell drastically in the Taz and Turukhan River basins, in northern
Kamchatka, and throughout most of the Kola Peninsula. The latest
crash in the caribou population of the Eurasian Arctic occurred as
recently as the 1930s in the Urals, the Yamal and Gydan peninsulas,
and in northern Yakutia. Again, what all these places and times have
in common is that they were characterized by unfavorable conditions
for native reindeer-breeding economies as well.

It is even more striking that the majority of the tundra nomads
made the transition to food-producing reindeer pastoralism in re-
markably similar cyclical waves. This can hardly have been coinci-
dental. Two waves seem to have been set in motion almost synchroni-
cally from the western and eastern extremes of the Eurasian Arctic
zone, eventually meeting in the middle. The new pastoralism seems
to have appeared first among the Scandinavian Saami and the rein-
deer Koryak, evidently shortly before or after 1700, when sources
noted that both these groups had already amassed huge reindeer
herds that they actively used for food and skins (Mériot 1980:64—
66, Shnirel’man 1980: 114, Vdovin 1973 : 214-16, Wheelersburg 1991:
344).

By the late 1700s reports began to surface of Kanino-Timan and
Malaia Zemlia Nenets conducting a regular slaughter of their domes-
tic reindeer for food. Again, these were counterpointed with similar
reports from the Chukchi Peninsula in the east (Titova 1978:125,
Voprosy i otvety 1787:4—5). A reindeer economy had supplanted
hunting and fishing among most of the Bol’shaia Zemlia, the Yamal
Nenets, and the reindeer Chukchi by the mid-18c0s. The next
counterpoint pair were the Saami of the Kola Peninsula and north-
east Finland and the northern Sel’kup, by the late 1800s (Konakov
1986, Lebedev 1978, Luk’ianchenko 1971, Nikkul’ 1975). The over-
whelming majority of Dolgan, tundra Enets, Nganasan, and north-
ern Yakut made the transition to a large-scale reindeer economy be-



176 ARCTIC ADAPTATIONS

tween 1900 and 1930 (Gurvich 1977, Popov 1935, 1948, 1952). Thus,
it was only in the early twentieth century that nomadic pastoral-
ism, advancing simultaneously from western and eastern cusps of the
reindeer-breeding area over a period of two hundred years, ultimately
converged in central Siberia, and established itself as the prevailing
form of subsistence throughout the Eurasian tundra zone.

A shortage of food does not appear to have been the main catalyst
that impelled herders to adopt the practice of a regularized slaughter
of domestic stocks at the same time that the role of hunting was di-
minishing in their subsistence. Rather, it was the supply of reindeer
skins, which increasing fell short of needs for clothing, shoes, housing
covers, and other household items. If necessary, reindeer meat could
be replaced by fish, fowl, or sea-mammal meat, or even flour pur-
chased from Russian traders as was the case among the Nenets, as
discussed above. But there was virtually no substitute for caribou
skins for human survival this far north. No other material was readily
at hand from which to make clothing and housing that would hold
up to the demands of the polar environment.

The need for reindeer skins was even more acute because it did
not consist simply of forty to fifty “statistical” skins a year for every
household (see chapter 3). Each type of need required a minimum
threshold quantity of a particular kind of skin, available only at cer-
tain rather fleeting times of year. As reindeer Chukchi have explained
to me, only very short-haired skins are used for sewing the inside set
of winter fur clothing, for which herders made a special slaughter at
the end of July. Skins for the outer set of fur clothing came from the
August slaughter, and had longer hair. The skins of deer killed at the
beginning of September were thick and warm enough to make the fur
cover of the polog, or the inner sleeping chamber inside the Chukchi
yaranga dwelling, Furs from the very latest, October slaughter were
usually reserved for trade with the coastal hunters. The latter needed
the warmest clothing possible made from maximum-growth winter-
coat reindeer skin, since sea hunting, whether on open water or in
the sea ice, often involved long periods of sitting or standing in the
cold with little or no movement. A dearth of any particular kind of
these skins at any of these times jeopardized the process—as vital to
survival in the Arctic as having sufficient food to eat and enough fuel
to cook and heat one’s home—of refurbishing warm winter cloth-
ing, the dwelling cover, and hunting equipment every year. At first,
reindeer herders might respond to this shortage of skins by turning
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to poorer-quality and lower-status clothing made from smaller fur-
bearing animals (Arctic foxes, Arctic hares, etc.); ultimately, they
began killing their own domestic reindeer on a regular basis.

Other Factors in the Pastoralist Transition

In some areas, additional factors accelerated the transition to rein-
deer economy. In beginning to consume domestic reindeer meat on
a daily basis, the Nenets and the Kola Saami may have been par-
tially influenced by Komi reindeer herding, which was a full-blown
and market-oriented activity since its inception in the early 1800s.
The Komi are known to have killed large numbers of domestic rein-
deer on a regular basis in order to sell the meat and skins as early
as the first decades of the nineteenth century (Islavin 1847:71—72,
Latkin 1853 :117, Konakov 1986:46). Komi practices of selling rein-
deer meat on a widespread basis and using it to pay wages for hired
labor undermined the formerly conservative attitudes of Nenets and
Saami to their herds and stimulated the latter to use their reindeer for
consumption and trade.

A comparable external stimulus for the reindeer Chukchi and
Koryak to shift to the new form of subsistence came not so much
from wars and reindeer-rustling raids on other herders’ camps, as
some authors suggest, as from barter and trade with the coastal com-
munities of Eskimos, Maritime Chukchi, and Koryak, as well as
Russian métis from the Kolyma, Gizhiga, and Anadyr rivers. When
the caribou population fell, the sedentary communities lost a sig-
nificant source not only of food but, more importantly, of skins for
winter fur clothing, which could now be obtained only from the pas-
toralists. For example, caribou had practially disappeared from the
Chukchi Peninsula by 1800, by which time explicit documentation
attests to well-established trade contacts between the coastal and tun-
dra peoples (Titova 1978:98, Sarychev 1952:185, Vdovin 1965 : 52,
1975 :154—55). It may be that this dense interface at the extreme west-
ern and eastern ends of the Eurasian Arctic contributed directly to
establishing a large-scale reindeer economy here much earlier than
in north-central and northeast Siberia, where mixed hunting-and-
herding subsistence prevailed at least until 1850 and in places well
into the early 1900s.
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Pastoralism and Population Growth

The widespread and regular slaughter of domestic reindeer for food
and other daily uses substantially changed tundra nomad subsistence.
Most importantly, it served to even out consumption during the
course of the year. Regularized slaughters reduced the sharp seasonal
fluctuations in the type and abundance of food that are so character-
istic of a hunting economy, and “lean seasons” disappeared from the
regular annual cycle. We can expect that such increased stability in
subsistence would be reflected in an increase in the reindeer herder
population. Contrary to Ingold’s statement that no significant demo-
graphic increase resulted from the shift from hunting to pastoralism
(Ingold 1980:80~81), Russian records strongly suggest that such an
increase indeed occurred in the Arctic.

Here again, pertinent data have been systematized for the Euro-
pean Nenets better than for any other nomadic group (Babushkin
1930: 36, Dolgikh 1970:22, Kolycheva 1958:82—84, Krupnik 1976b:
67—69, Vasil’ev 1979b:75—85). During the 1600s, when the most
common form of subsistence was foraging—that is, hunting and fish-
ing, with small-scale reindeer breeding for transportation—the total
population of European Nenets (calculated from the number of adult
males who payed fur tax), was 1,300—1,400 people. We can accept
this as some kind of “carrying capacity” for that subsistence model,
extrapolated from fragmentary and in some cases unreliable records.

The European Nenets population appears to have increased slowly
throughout the 1700s, to a tenuous total of 1,800—1,900 by the 1780s.
But then it proceeded to increase threefold in a period of some eighty
years (1780—-1860). By 1860 it peaked at around §,500—6,000, then
stabilized at that level with some small-scale oscillations for the next
hundred years (table 20). Interestingly, this “population explosion,”
that is, the period of maximum growth, coincided not with the ap-
pearance of large reindeer herds in the early 1700s but, fifty to eighty
years later, with the transition to herding for food production. In the
overall context of rapid population increase among all the Nenets
during these years, this growth spurt hit the western groups from
the Kanin and Timan tundras earlier than the eastern groups in the
Bol’shaia Zemlia tundra—in the 1700s, as opposed to the first half
of the 1800s, respectively. This fits well with the evidence that wild
reindeer disappeared in the western tundra earlier than in the east-
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TABLE 20
Population Growth of the European Nenets, Mid-1500s to 1933

Year Number Year  Number Year  Number
Mid-1500s 1,360 1839 4,807 (2,374)" 1886 6,267

Late 1600s 1,400 1841 4,495(2,390)* 1893 5,466

1781 1,940 (976)" 1844 5,540 1897 6,113(3,070)"
1795 NA (1,512)* 1848 5,752 1902 5,430

1798 NA (1,627)* 1851 5,580 1906 6,093

1801 3,100 1858 4,907 (2,530)° 1913 6,217

1811 NA (1,955)" 1864 5,668 1926 5,235

1816 3,323(1,935)* 1873 6,050 1933 5,302

1835 4,372 (2,390)° 1880 5,598

s0 URCE: Babushkin 1930, Dolgikh 1970, Krupnik 1976b, Vasil'ev 1979b.
* The number of males is shown in parenthesis.

ern, and that the Kanin and Timan Nenets had shifted to a diet based
on meat from their own reindeer and flour purchased from Russia by
the late 1700s.

Thus, according to Dolgikh’s calculations, the European Nenets
population increased approximately 400 percent, from 1,400—-1,500
10 §,500—6,000, in a period of 150 to 180 years, from slightly be-
fore 1700 to approximately 1850 (Dolgikh 1970:2.2). After the 1850s,
population dynamics were influenced by periodic decreases when
epidemics hit or massive losses occurred among the reindeer herds,
triggering rising mortality and out-migration of herders to the Ural
mountains during bad epizootic years, such the late 1860, the 1880s,
and the early 1900s. Precisely this type of demographic behavior ex-
tended well into the first decades of the twentieth century (see chap-
ter 3). This means that the figure of §,500—6,000 would seem to have
emerged as the new carrying capacity of the same physical area under
the new, more productive system of resource utilization.

Unfortunately, estimates for other peoples of the Eurasian Arc-
tic are less forthcoming, but similarly confirm that rapid popula-
tion growth followed the transition to a large-scale reindeer econ-
omy. Thus, according to Dolgikh’s rather speculative estimates, the
nomadic Chukchi may have been about 2,0001n the 1600s, and by the
late 1800s had swelled to 8,800, after which it more or less leveled off
(Dolgikh 1960: 554~55, Gurvich 1966:191, 1982:207~10). It would
appear that here, 100, the reindeer economy as a form of subsistence
was approximately four times more productive than hunting for wild
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reindeer combined with fishing and sea-mammal hunting. The same
picture was observed among the reindeer Koryak. In the mid-1700s
they numbered 1,200 to 1,300. By the end of the eighteenth century
this grew to 1,500, then increased two and a half times in the next
fifty to eighty years. By around 1900, their population also stabilized
around this new, higher level of 3,700 to 3,800 (Dolgikh 1960: 563,
Krupnik 1990:12, Vdovin 1973 :217-23). Finally, the Saami popula-
tion in Lule Lappmark in northern Sweden increased surprisingly at
the same four-fold rate, in the course of its transition to pastoralism,
from the early 1600s to the late 1700s (Lundmark 1989: 39).

The Established Pastoralist Economy

Beginning around 1850, the population growth stopped and pro-
ceeded 1o stabilize during subsequent decades. This signaled that the
reindeer economy had entered a new phase. 1 call this the period of
dominance by large-scale reindeer herding in the Eurasian Arctic.
This stage endured almost forty to fifty years, well into the twentieth
century, that is, until the onset of widespread social modernization
and the subsequent suppression of the native economy by the Soviet
state. The subsistence system of this pre-Soviet, economic dominance
stage is described in detail in chapter 3.

The rapid growth of the pastoralist population in the 1700s and
1800s was not due solely to a high rate of natural increase. Migra-
tion from the coastal villages also played an important role, as people
were drawn by the economic opportunity offered by the new form
of resource use (Gurvich 1982:206). But this flow could not be sus-
tained for very long. Given the socioeconomic differentiation among
the herders, and the accumulation of large stocks in the hands of
individual wealthy owners, spare “niches” for additional population
were rapidly filled. As early as the late 1700s, a new stratum of dis-
located, impoverished herders emerged. These people were forced to
give up herding of their own and to take up work as hired laborers,
commercial fishermen, or sea-mammal hunters. Deepening ecenomic
stratification among the nomads once again led to some increase in
the sedentary or semisedentary population, whose economy by this
time consisted mainly of hunting that was heavily oriented to trade.
Thus, yet another subsistence pattern arose in the Eurasian Arctic,
based on fishing, commercial fur-trapping, and sea-mammal hunting
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with active consumption of purchased food and the use of small-
scale herding for transportation. Some variations of this subsistence
pattern will be examined in more detail in chapter 6.

This second round of sedentarization and increase in the coastal
population was stimulated by the relative stabilization that had been
achieved in the domestic reindeer herds. It is true that we can trace its
trend only in very general terms in certain areas of northern Eurasia:
the Scandinavian and East European Arctic (from the late eighteenth
or even early to mid-nineteenth century), northern West Siberia (from
the mid-nineteenth century), and Chukotka and Kamchatka (from
the early twentieth century). This trend consisted of alternating peri-
ods when the domestic reindeer stocks plummeted catastrophically
as a result of epizootics or adverse weather conditions then recovered
relatively quickly to or near its former level (see chapter 4).

Consequently, the development of a large-scale reindeer economy
in Eurasia resulted not only in displacement of wild by domestic rein-
deer throughout broad swaths of the territory. A particular type of
population dynamic for domestic animals became the new pattern
for tundra ecosystems. This pattern is typical of any nomadic live-
stock breeding and is characterized by high fertility, an increased
ratio of animals to pasture area, and very sharp stock decreases dur-
ing years of epizootics and large-scale natural losses, followed by
rapid restoration to some level of “carrying capacity.”

Summary and Conclusions

In this chapter, we have retraced the historical steps by which a pas-
toralist reindeer economy evolved in the Eurasian Arctic zone. Like
any traveler of the tundra, we have constructed our path one stage
at a time, with a keen eye to successive changes in both the physical
and social environment. Now, in looking back over the total distance
traveled, it seems fair to say that, in the course of the past few cen-
turies, the cumulative effect of the changes involved was so great as
to constitute a genuine subsistence revolution. This revolution sig-
naled the transition of the indigenous population from an appropria-
tive hunting economy with proto-elements of animal husbandry for
transportation to a highly specialized productive economy based on
carefully refined methods of livestock breeding. From our point in
time it is difficult to evaluate precisely to what degree the absorption
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of Siberia into the Russian empire accelerated this process. Based on
the historical record, however, the transition to intensive reindeer
husbandry clearly emerges as a process that was an autochthonous
achievement of the people of the Arctic and a natural outcome of
evolution in their systems of resource utilization.

In the course of a very short time between the eighteenth and the
nineteenth centuries, the entire structure of human relationships with
the environment was radically transformed. Three fundamentally
different subsistence systems superseded each other in succession:
{x) mobile hunter-fishers with supplementary reindeer herding for
transportation, (2) nomadic hunters with large-scale transportation-
reindeer pastoralism, and (3) specialized nomadic reindeer herders.
In some regions, in the second half of the nineteenth century, yet
another, “secondary” subsistence form appeared, in which reindeer
breeding was pursued along with commercial hunting or fishing and
active consumption of purchased food. The resultant variation in
ethnic and regional forms of aboriginal reindeer economies by the
twentieth century was huge. One can only be amazed at the flexibility
of this adaptive strategy, its capacity for rapid adjustment, and its
malleability in unique sociohistorical or natural conditions.

Such a clear capacity for rapid growth, at least for certain periods
of time, clearly overturns statements found in the literature declaim-
ing the “decelerated historical evolution,” or stagnation of traditional
native economies in the Arctic (Gurvich and Dolgikh 1970: 5, Vdovin
1973:216, 1975:143). Actually, quite the opposite appears to have
been true. Perhaps as a function of the extremely rapid and acute
nature of ecological and social change typical of the Arctic in gen-
eral, the process of transition to a food-producing economy took
only 150 to 200 years here. As is well known, this is a considerably
shorter period than comparable transitions required in other areas of
the world.

In exactly the same way, the history of the Eurasian Arctic shows
us that the processes of local population growth can progress as
quickly, if not more quickly, than in ecologically milder areas. It is
hard to find another well-documented historical example when the
transition to a productive economy brought about a fourfold increase
in the nomadic population in the space of a few generations. The
growth rates among the European Nenets and the reindeer Chukchi
at the turn of the eighteenth to nineteenth centuries are all the more
amazing in that they were achieved in traditional societies situated
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in extreme environments, frequently beleaguered by epidemics and
intertribal conflicts, and totally devoid of any medical care.

The history of large-scale reindeer economies in Eurasia gives
us the first facts for an analysis of patterns of evolution in Arctic
societies. The economic immobility of these societies, as seen by some
scholars in a long-term historical perspective, can evidently be ex-
plained, not as the result of inherent “stagnation” in extremely harsh
environments, but by the specific way in which cultural process in
the Arctic native societies was expressed. The speed of economic and
social changes was determined each time by a precarious balance
of ecological and sociohistorical factors. At any given moment, the
concrete direction of each respective trend played an enormous role.

When both social and environmental trends move in similar direc-
tions simultaneously, they push the process of change along at a rapid
pace. The eighteenth-century domestic reindeer boom in Eurasia ex-
emplifies one such confluence of social and ecological forces, when a
favorable ecological trend in the Arctic environment coincided with
certain social stimuli. The same was equally true for the precipi-
tous plunges in the Siberian wild reindeer population from the early
1700s to the early 1800s, when ecologically unfavorable conditions
coincided with powerful hunting pressure induced by the introduc-
tion of firearms and a commercial market for reindeer hides. The dis-
location of wild reindeer by domestic in the most vulnerable areas on
the Arctic islands and coastlands accelerated the crash in the caribou
population.

We will remind the reader that the fall in large-scale commercial
reindeer husbandry in Alaska from 1930 to 1945, which occurred
as the result of undeniably negative economic conditions (see Olson
1969), also took place during an ecologically unfavorable phase for
the reindeer population.

What could possibly have happened in these cases when the vec-
tors of social and economic forces were not congruent or even actu-
ally opposed each other? One could suppose that their influences
could have combined and countermanded each other. One such
period certainly was from about 1500 to 1650, when it appears that
the ecological conditions in the Eurasian Arctic must have favored
the growth rate of domestic reindeer, but the social situation was
extremely tense owing to the Russian invasion, constant military con-
flicts, epidemics, and mass relocations of the native population.

I believe that with sufficient motivation we can find other examples
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of similar cases. But large-scale reindeer economies in the Eurasian
Arctic are as yet too young, and the early stages of pastoralism are
poorly documented in written records and even less in archeologi-
cal remains. Therefore, to analyze the role of social and ecological
factors in the development of Arctic subsistence societies it is more
profitable to turn to the history of a far older and archeologically
better-documented native economy, namely, sea-mammal hunting.



CHAPTER SIX

The Evolution of
Maritime Hunting

Introduction

T he history of maritime hunting in the Arctic is many mil-

lenia long. The oldest traces of sea-mammal hunting in the

high latitudes were discovered on the north coast of Norway
and the Kola Peninsula, and the eastern Aleutian archipelago (the
Anangula site). Dating techniques show them to be about eight thou-
sand years old (Fitzhugh 1975 : 343, 355, Gjessing 1975 : 88—89, Gurina
1990:9, Laughlin 1980:62—79, McCartney 1984:121-23, Workman
1988: 35, etc.). In the more extreme environs of the Arctic Basin,
sites belonging to interior hunters who conducted some seasonal
coastal fisheries first appeared about 4,500 years ago. These evi-
dently originated in northern Alaska (the Arctic small tool tradition),
and subsequently spread rapidly eastward along the Canadian Arctic
coast, throughout the Arctic archipelago, and into northern Green-
land (Ackerman 1988:66, Aigner 1985:163—64, Anderson 1984: 84~
85, Giddings and Anderson 1986:290, Maxwell 1985 : 37—51, Work-
man 1988: 35). Thus, as much as 4,000 years ago, maritime hunting
permitted humans to occupy enormous uninhabited expanses on the
shores of the Arctic Ocean and even to penetrate deeply into the
central polar basin as far as 80 t0 82° N.

In the Eurasian Arctic, studies of prehistoric and traditional mari-
time subsistence systems have focused primarily on ancient Eskimo
cultures of the Chukchi Peninsula. With its amazing plenitude of
marine resources, the Bering Strait region was one of the primary
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centers of sea hunting in the entire circumpolar region. A sedentary
coastal economy has been able to develop uninterrupted here for the
past 2,500 years. If we count the recent find of an aboriginal hunt-
ing camp on Wrangell Island, we might be tempted to extend this
period yet another millennium back in time. But remains of such an
ancient culture have yet to be discovered on the Siberian mainland
(Ackerman 1984:106~108, Dikov 1977:210~12, 1979:165—68).

Excavations of ancient settlements and burial sites along the coast
of the Chukchi Peninsula indicate that, for more than two thou-
sand years, the ancestors of contemporary Asiatic Eskimo and mari-
time Chukchi based their subsistence upon sea-mammal harvesting.
Two thousand years ago, ancient hunters were already harvesting the
same species Eskimos hunted in the early twentieth century—whales,
beluga, walrus, and seals. At the same time they actively utilized
other resources in their environment, supplementing their maritime
economy by hunting terrestrial game and fowl, fishing, and foraging
for shellfish and tundra plants. Permanent villages with large, semi-
subterranean dwellings appeared on the coasts of Bering Strait no
less than two thousand years ago. Unique anthropogenic landscapes
slowly formed around these villages, preserving remains of human
habitation through the centuries up to the present day.

Based on such archeological remains, we can divide the history of
maritime subsistence systems in Chukotka into several chronological
stages. These stages correspond mainly to the well-known archeo-
logical sequence of ancient Eskimo cultures: Old Bering Sea, Okvik,
Birnirk, Punuk, Thule, and so forth (see Ackerman 1984, Arutiunov
1982, Arutiunov and Sergeev 1975, Dikov 1979, 1989, Giddings 1960,
Rudenko 1947, etc.). During the Old Bering Sea—Okvik time (roughly
500 B.C.E. to §00 C.E.), maritime subsistence focused on walrus hunt-
ing. A preponderance in the archeological record of small harpoons
and tools made from reindeer antler indicates that the procurement
system of the subsequent Birnirk period was based primarily on the
hunting of seals and wild reindeer. The Punuk model (around 800 to
1300 C.E.) reflects a clear emphasis on cooperative hunting of large
whales and an overall flourishing of an aboriginal whaling culture.
The subsistence system of the Thule culture that followed (ca. 1500
C.E.) is strikingly reminiscent of that practiced and ethnographically
documented among Asiatic Eskimos and coastal Chukchi in the eigh-
teenth and nineteenth centuries. Although whaling retained its cul-
tural and symbolic significance, seal hunting once again moved to the
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fore. Subsistence balances in Eskimo communities in the early 1900s
closely echoed this pattern (see chapter 2).

In the past 2,500 years, the Eskimo coastal economy of the
Chukchi Peninsula experienced several distinct periods of expansion.
Such “high” periods were in turn clearly delimited by alternating
periods of decline. Population decreases and even cultural regres-
sion probably accompanied the latter, “low” periods, which included
the mid-Birnirk era (§00~700 C.E.), the second half of the Thule era
(1300—1500 C.E.), and the eighteenth to early nineteenth centuries.
Archeologists have reconstructed a similar wavelike pattern of alter-
nating phases of growth and decline for prehistoric Eskimo societies
on St. Lawrence Island and the American side of Bering Strait (see
Anderson 1981, Bandi 1969, Bockstoce 1973, Giddings 1960, Gid-
dings and Anderson 1986, etc.).

Climatic Models of Eskimo Subsistence Trends

What explains this strikingly nonlinear development of Eskimo sub-
sistence systems, that meanders across the panorama of Arctic history
with the mathematical regularity of a tundra river? In the last fif-
teen to twenty years, researchers have mainly sifted through changes
in the Arctic environment for clues, and, in particular, for evidence
of climatic change. In the 1960s and especially the 1970s scholars
considered this interpretive framework to be simultaneously more
integrative and more sensitive than earlier theories that traced basic
stages in Eskimo history to migration, diffusion of cultural values, or
displacement by other peoples into new environments.

In brief, the “ecological interpretation” of Eskimo cultural evolu-
tion runs as follows. In the rigorous Arctic environment, the nature of
subsistence was crucially dependent upon the slightest change in the
natural resources people used. The abundance and species profile of
the community’s resources were not constant and varied in response
to climate change. Warming trends drew larger numbers of large sea
mammals into Arctic waters, and thus communal hunting for whales
and walrus increased at these times. This supported increased popu-
lation in the coastal communities, and a more sedentary maritime
subsistence pattern consequently expanded northward to the higher
latitudes.

Conversely, during climatic cooling trends the larger sea mammals
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tended to shift southward from the high latitudes, and Arctic mari-
time hunting was correspondingly individualized and weakened. In
such periods the role of walrus and whale hunting waned noticeably
in Eskimo subsistence, while the significance of caribou hunting, seal-
ing, and fishing grew. The coastal population shrank, communities
that had once been large and unified fractured apart, and the resulting
bands became more mobile. Therefore, cooling periods favored the
development of inland variations of Eskimo culture, or the interior
Eskimo subsistence traditions, as they are commonly called (see fur-
ther detail in Anderson 1981, Bockstoce 1973, 1979, Fitzhugh 1972,
Fitzhugh and Lamb 1986, McGhee 1969, 1972, 1984, etc.).

Certain stages in the history of the coastal culture of Asiatic Eski-
mos on the Chukchi Peninsula in fact fit into this ecological inter-
pretation neatly. Thus, the Birnirk subsistence system emphasized
caribou hunting and active sealing in and along the edges of the ice,
while the importance of open ocean walrus and whale hunting de-
clined. Therefore, archeologists have long connected the appearance
of the Birnirk culture on the Chukchi Peninsula, as in Alaska, with
the onset of a climatic cooling trend in the Arctic around 300 to 500
C.E. (Anderson 1984:90—91, Bockstoce 1979:89, Dikov 1979:215,
Stanford 1976:90).

The subsequent long-term climatic warming trend that spread
through the Arctic later in the same millenium is just as unanimously
invoked to explain the rise of the Punuk and closely related early
Thule culture in Alaska around 800 to 9oo C.E. Whales were both
plentiful and easily accessible in Arctic waters during this period,
and this supported the development both of a flourishing Eskimo
whaling industry and the appearance of large, long-term settlements
{Anderson 1981:74, Dikov 1979:218, 1989: 56). Finally, Punuk cul-
ture receded and late Thule culture spread to the Chukchi Peninsula
around 1400 C.E., coincident with a new cooling phase in the Arctic
ushered in by the “Little Ice Age.” Archeologists have relied upon
that climatic cooling to explain the decline of aboriginal whaling, the
resumption of sealing and caribou hunting, and the desertion of large
coastal viliages during this period throughout the entire Eskimo ecu-
mene from Chukotka to Greenland (see Aigner 1985, Anderson 1981,
Arutiunov 1982, Dikov 1989, McGhee 1972, 1984, Maxwell 1985).
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The “Adaptation” Framework

Though fairly convincing, climatological explanations popular in the
1960s and 1970s have increasingly come under fire for being overly
simplistic and displaying a pronounced tendency toward environ-
mental determinism (see Anderson 1981:78-80, Fitzhugh and Lamb
1986:359—60, McGhee 1983:23, etc.). These theories treat oscilla-
tions in Arctic natural resources as simple binary alternations—game
species seem either to be disappearing completely or to have miracu-
lously recovered. The true dynamics of Arctic ecosystems, as we have
seen above, were engaged in constant and multilateral equilibration,
something in the manner of several gymnasts performing separate
routines simultaneously on one trampoline. A falling population of
some game species usually was matched by an increase in the others.

Secondly, ecological explanations generally neglect the role of
such important mechanisms in cultural dynamics as the population
growth, accumulation of hunting knowledge and skill, and intercom-
munity contact, including exchange of technology as well as envi-
ronmental change stemming from aboriginal hunting itself. Clearly,
these factors played a role throughout the course of human history in
the Arctic.

Frustrated with these inadequacies, critics of the purely ecologi-
cal perspective responded with more sophisticated conceptualiza-
tions (Anderson 1981, Bockstoce 1976, Dumond 1980, Fitzhugh 1972,
1975, McCartney and Savelle 1985, Vasil’evskii 1985, etc.). In vary-
ing ways, they presented the history of Arctic coastal cultures as an
adaptation, that is, an active, deliberate adjustment to concrete eco-
logical circumstances in which human beings draw upon and choose
from among the technological skills and accomplishments available
to them.

Most people now prefer to view the evolution of Arctic maritime
hunting cultures as a series of adaptations, that is, as a process of
sequentially accumulating cultural and social mechanisms that have
enabled hunters to exploit the polar edges of the human ecumene for
a very long time. We have already discussed some of these mecha-
nisms in our review of Asiatic Eskimo society in the early 1900s (see
chapter 2). Other adaptations, such as minimizing risk and uncer-
tainty, optimizing flexibility of choice, maximizing energy extraction,
and rotating among seasonal procurement strategies have been thor-



190 ARCTIC ADAPTATIONS

oughly described for other Eskimo groups in various regions of the
Arctic (Minc 1986, Sabo 1991, Savelle and McCartney 1988, Smith
1981, 1984, 1991, etc.).

In this chapter, | want to demonstrate certain additional adap-
tive principles that are fundamental to understanding coastal subsis-
tence systems in a long-term historical perspective. They are mainly
based upon archeological and ethnohistorical illustrations from the
Chukchi Peninsula, including data from some recent surveys con-
ducted there in the late 1970s and 1980s.

Trends and Recurrent Cycles in
Eskimo Resource Utilization

The well-known hypothesis suggesting the multifaceted, or “omnivo-
rous” nature of the Eskimo economy was first advanced in the 1960s,
and has maintained its central position in analysis of Arctic subsis-
tence systems ever since (Taylor 1966:119). It applies no less persua-
sively to resource use among Paleoasiatic inhabitants of the Chukchi
coast. For two thousand years, native peoples of the Chukchi Penin-
sula have drawn simultaneously upon all the available species of
hunting resources in their marine and terrestrial food chains.

However, Eskimo subsistence, like most human economies, did
not escape a general evolutionary tendency toward using ever more
productive, stable, and, at the same time, more labor-intensive, re-
sources in the environment. Hunting the largest sea mammals such
as whales and walrus required more complex hunting technology
and organization, but compared to other subsistence activities could
yield a maximum harvest in the shortest period of time. Yet, without
sufficient labor resources to store large amounts of meat quickly, the
hard-won catch would rot. So, utilizing such “feast-or-famine” meat
supplies also required considerable additional energy to create large
food reserves.

Taken together, these two activities—cooperative, time-limited
hunting, and rapid preservation of fcod resulting from sudden bursts
in the supply—encouraged sedentarism and population consolida-
tion. Settled, dense communities led to and reinforced a greater com-
plexity in social organization and social life. In short, among the
variations of Eskimo subsistence, we can view whale and walrus hunt-
ing as the means of harvesting available natural resources that most
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enhanced social complexity. We might even call it a kind of “climax
stage” in Arctic maritime resource use.

This view provides the key to explaining inconsistencies in the his-
torical development of indigenous whaling, which show up so clearly
and, at first glance, so strangely, in the archeological data. At an abso-
lute minimum, whale hunting arose on the Chukchi Peninsula no less
than two thousand years ago (see summaries in Krupnik 1984, 1987a,
Krupnik et al. 1983). Bones and baleen of the large bowhead whale
(Balaena mysticetus) and large toggling harpoons have been exca-
vated in Old Bering Sea and Okvik sites, interspersed only occasion-
ally with bones of the smaller-sized gray whale (Eschrichtius robus-
tus). Such archeological data indicate that whaling focused primarily
on bowhead whales. But, then, larger bones are virtually absent from
Birnirk hunting camps and storage pits (500 to 800 C.E.), while the
number of bones from small whales (gray) noticeably increases. In
Punuk sites (900 to 1200 C.E.) the picture once again reverses: re-
mains of smaller whales disappear, while we find huge quantities of
bone and baleen from large, bowhead whales, along with tools for
hunting them, including toggling harpoons, heavy killing lances, and
fragments of slate flensing knives.

In 1976, the discovery of a truly amazing archeological site shed
new light on our interpretation of the Punuk subsistence model. This
monumental construction is located on lttygran Island, a small out-
crop off the western coast of the Chukchi Peninsula. Working among
its deliberate geometric lines, we soon felt a palpable reverence for
this prehistoric whaling culture, and began to refer to the site as
“Whale Alley.” And this is the name by which it has come to be known
ever since (Arutiunov et al., 1979, 1982, Chlenov and Krupnik 1984).

Two parallel rows of bowhead whale skulls form the primary lines
of the monument, set at regular intervals in twos and fours in the
ground. Ramparted by several whale mandibles propped firmly and
vertically in the ground, and accompanied by more than a hundred
stone-lined pits and other lithic structures, the skull formation stands
sentry along a gravel spit on the shore for a distance of six hun-
dred meters (fig. 13). In all, fifty to sixty whale skuils, almost thirty
whale jaws, and hundreds of rocks and stones went into building
the Whale Alley ritual complex. Construction required a tremendous
and sustained investment of labor by several dozen people, drawn, it
appears, from a number of villages in the region. Eerily suggestive of
a polar Stonehenge, not least in the high degree of social organiza-
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Fig. 13. “Whale Alley,” Chukchi Peninsula. Groups of bowhead whale skulls and
jawbones set in the ground. (Drawing by Sergei Bogoslovskii, 1981. Reproduced by
permission of The University Museum Magazine, University of Pennsylvania.)

tion and surplus production such an engineering feat implies, this is
the only monumental ritual center of this type on the Asiatic side of
Bering Strait (Arutiunov et al. 1981, 1982:99—100.). Nothing similar
is described in the literature anywhere else in the Arctic.

The onset of the cooling phase between 1500 and 1700 C.E. ap-
pears to have abruptly reduced the efficiency of indigenous whaling,
leading to the disruption, then to the complete obliteration of the
elaborate social scaffolding that must have been necessary to build
Whale Alley. Whale hunting continued during this period only in a
few well-located communities on either side of Bering Strait. The ar-
rival of American whalers after 1850 engendered a short-term revival
in indigenous whaling, The replacement of Eskimo hunting weapons
with modern European ones, and a surging demand for bowhead
whale baleen, quickly reintensified the hunting. Larger native villages
on the Chukchi Peninsula, such as Ungazik, Imtuk, Avan, Naukan,
and Uelen, frequently harvested three to four whales a year again
(Marquette and Bockstoce 1980:14—16, Krupnik 1987a:21-25).

But this peak was not sustained for long. Overhunting by the
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Yankee whaling ships so reduced the whale stocks that, by the late
1800s, indigenous harvests were once more on the decline. Only a
few villages continued whale hunting, mostly as a subsidiary element
in their subsistence system (see chapter 2).

The history of indigenous whaling on the American side of Bering
Strait shows a similar pattern of troughs and crests. In addition,
traces of yet another prehistoric culture have been found on Cape
Krusenstern, reflecting still more archaic forms of hunting whales.
This Old Whaling Culture, as it is called, has been dated at 1450
to 1250 B.C.E. and was thus separated in time from the subsequent
Old Bering Sea subsistence pattern by an interval of almost a thou-
sand years (Anderson 1984 : 88—89, Giddings 1960:127, Giddings and
Anderson 1986: 317). This entr’acte was presumably characterized by
cooler climates and thus by coastal hunters whose survival depended
primarily on sealing and hunting wild reindeer-caribou.

Consequently, in the Bering Strait region we have a classic spiral-
shaped development of the resource utilization system, with four
phases of rebirth, or activization, during favorable conditions (the
end of the second millennium B.C.E., the end of the first millennium
B.C.E., the ninth and tenth centuries c.E. and the late nineteenth cen-
tury C.E.), separated by fairly distinct epochs of decline or extinction.
All growth periods in the aboriginal whaling industry were connected
to one degree or another with climatic warming phases in the Arc-
tic, and, in this case, the earlier “ecological interpretations” appear
justified.

At no time during periods of Arctic cooling, however, did whales
disappear completely from the polar basin and thus directly cause a
decline in the native whaling industry in a simple linear effect. Rather,
deteriorating ice conditions and shifts in whale migration routes
gradually shortened the hunting seasons and increasingly disrupted
the communities’ and boat crews’ annual subsistence cycles. “Bad
years,” when the hunt went poorly and famines occurred, gradually
accumulated into “bad times.” Decreasing efficiency of the old sub-
sistence system became hard to ignore and no doubt became a cause
for change.! Even so, occasional or even quite regular whale hunting
could continue in certain well-disposed locations. But most of the
population in the coastal communities must have viewed the increas-
ing time and energy required to hunt whales during cooling phases as
decreasingly worthwhile. People shifted to other alternatives because
they made more sense.
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Previously less effective types of hunting now became more pro-
ductive. Sealing and caribou hunting could be counted on to yield a
more reliable return for the effort invested. A natural increase in the
pinniped and caribou populations during Arctic cooling phases (see
chapter 4), as well as the enduring complexity and variability of the
coastal economy, fostered the shift to a new subsistence strategy.

But as ecological conditions inexorably came full circle, the hunt-
ing of large sea mammals once again recovered the ecological high
ground, all the more so since, with each cycle, aboriginal whaling
resumed at a higher technological level as the result of intervening cul-
tural progress. Archeological data shows distinct progress in hunting
weapons, and increases in sheer amounts of whale bones between the
Old Whaling Culture and Old Bering Sea sites a thousand years later.
Likewise, whaling was clearly much more intensive and productive
during the Punuk-early Thule period than in Old Bering Sea times.

Thus, above and beyond a short-term tendency toward equilib-
rium between whaling and seal-and-caribou subsistence patterns, the
role and efficiency of indigenous whaling clearly displays an absolute
growth trend over time. Although the shape of the curves remains
stable, the amplitude of each whaling cycle increases because knowl-
edge and technology improve over time. Just recently, we have even
witnessed the latest such technologically facilitated swell in native
whaling—during the 1960s and 1970s. Owing to increased economic
wealth among Alaskan Eskimos, the numbers of active boat crews,
of native communities engaged in whaling, and of whales caught in
northwestern Alaska increased two to three times in a period of ten
to fifteen years (Braund et al. 1988, Durham 1979, Marquette and
Bockstoce 1980).

Population Dynamics and Shifts on the Arctic Coast

Of course, the effects of any change in the preexisting game manage-
ment system affected various communities differently, be it the abun-
dance of hunting resources, their accessibility, or the community’s
ability to harvest them. Following those trends, some areas waned in
importance, while the value of others increased with every resource
change. This means that each phase in the history of maritime sub-
sistence had its own unique hunting base that was valued the most at
that time. North American archeologists have shown this pattern to
hold throughout a wide range of prehistoric Eskimo settlements in
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Alaska and the Canadian Arctic (see Anderson 1981, Bockstoce 1979,
Fitzhugh 1972, Giddings and Anderson 1986, Kaplan 1986, Savelle
and McCartney 1988, etc.). We can reconstruct a similar pattern on
the Chukchi Peninsula as well.

Thus, for the Birnirk-type adaptation centered upon wild rein-
deer hunting and ice sealing, the best locations were situated on open
coastlines with convenient access both to tundra hunting ranges and
to lagoons that freeze early. The Punuk system of resource exploi-
tation favored settlement in locations close to the whale and walrus
seasonal migration routes, such as islands, peninsulas, and protrud-
ing capes. In the sixteenth to eighteenth centuries Eskimos gradually
withdrew from large sections of the Siberian coast and concentrated
into two mountainous extremities of the Chukchi Peninsula. Eskimo
adherence to the subsistence settlement model of the Punuk was not
the only reason for this. These promontories were removed and in-
accessible from the main routes of the Chukchi reindeer herders,
and thus provided some security from invasion by the latter as their
subsistence system thrived.

When we compare the distribution of prehistoric and traditional
Asiatic Eskimo settlements, certain areas clearly emerge along the
coast as places of continuous inhabitation, where the population even
accumulated during crisis situations. In general, the northeast and
southeast tips of the Chukchi Peninsula served continuously as such
refugia throughout the history of the Asiatic Eskimos. In contrast
to these refuge areas, some regions along the coast evidently were
used by maritime hunters only during certain periods. These include
stretches of land at the margins of prehistoric Eskimo occupation on
the Chukchi and East Siberian seas, the northern and western coasts
of the Gulf of Anadyr, and, possibly, along the lowland shoreline of
Mechigmen Bay. In these places we would expect to find extended
interruptions in territorial use and abrupt shifts in cultural continuity.

Reserving certain hunting areas for “emergency” use was an im-
portant risk management strategy in the maritime subsistence system.
As a result the geographical boundaries of the sedentary maritime
hunting culture on the Chukchi Peninsula tended to “pulse” over
time. During favorable periods, the territory occupied by coastal
hunters expanded. Conversely, when hunting conditions deterio-
rated, the population drew in rapidly toward the most productive
niches, where the largest and most stable villages stood. And the mi-
gration cycle could extend further. If hunting conditions grew still
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worse, people could redisperse along the coast in small groups to
make the best use of what resources remained. However, such camps
were short-term, as their inhabitants usually subsequently regrouped
back into a few refugia niches. From there, once hunting conditions
improved, they could begin the settlement cycle anew.

Information drawn from Asiatic Eskimo oral traditions in the
communities of Chaplino (Ungazik) and Sireniki (Sirynykh) indi-
cates that several such migration cycles occurred from the late 1700s
up to the early rgoos (Chlenov and Krupnik 1983 :132—39, Krupnik
1983 :68—84). Many prehistoric and traditional coastal villages on the
Chukchi Peninsula had a minimum of two (Uel’kal’, Sianlik, Sinrak,
Kynlirak, Imtuk, among others) to three (Sikliuk, Kiginin, Kivak,
Yryrak) settlement waves, each with an extended hiatus in between.
Later arrivals usually did not consider themselves to be genetically
related to the former inhabitants, who might have abandoned the site
decades or even centuries before.

Such a flexible settlement model, with continuous migrations, out-
flows, and displacements of maritime hunting groups along the coast,
could be an extremely effective adaptive form given the instability of
the Arctic environment. As noted in chapter 2, it had to be based on
certain social norms of “openness,” permitting people to migrate and
new villages, hunting camps, and crews to congregate freely, in spite
of relatively strict territoriality and close attachment of territories
to specific communities. However, it remains unclear whether such
openness was an original feature in the maritime subsistence system
or whether it arose as an adaptation to increasing density and popu-
lation growth during a particular period, to remain to be recorded in
the postcontact society.

That such population growth actually occurred during the course
of the two-thousand-year documented history of the Asiatic Eskimo,
we know from extensive site surveys conducted on the southeast tip
of the Chukchi Peninsula (Krupnik 1981a, 1983). The Old Bering Sea
population of the area evidently consisted of a few hundred people in
all, that is, two to three times less than in the late 1800s. This popu-
lation was scattered among several far-flung small and medium-sized
sites. From this, we can imagine Old Bering Sea society as one in
which several small socially and economically autonomous commu-
nities existed along the coast, located at distances of one- to two-days’
paddling from one another, separated by uninhabited stretches of
shore in between.
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Archeologists are in unanimous agreement that a noticeable in-
crease occurred in the coastal population, and that the size and num-
ber of coastal villages grew during the Punuk period from 900 to 1000
C.E. (Ackerman 1984:112, Arutiunov 1982:95, Arutiunov and Ser-
geev 1975:196, Dikov 1979: 219, etc.). Large communities appeared,
with stable social structures and enough surplus production to sup-
port construction of ritual sites and intercommunity ritual centers
like Whale Alley. Not coincidentally, we found more than 150 meat
storage pits at Whale Alley, some of them still with the remains of
unused food in them (Arutiunov et al. 1982:36—40).

But, even in the Punuk era when there were large clots of popula-
tion, large spaces of empty coastline remained between them. Dense
settlement of the Chukotka coast, with dozens of coastal villages and
camps separated by short spaces of five to fifteen kilometers, as were
observed in the early 1900s (see chapter 2), clearly belong to a later
period, not earlier than the seventeenth to eighteenth centuries. This
leads us to suppose that it was precisely at this time that the coastal
niches on the Asiatic side of Bering Strait became overcrowded. Local
coastal hunters turned into “overcrowded foragers,” with all the eco-
logical and social consequences that implied: greater sedentarization,
fewer alternative resources, deeper vulnerability to periodic failures
in their food supply, and so forth (see Cohen 1981). Since that time
the coastal population has ranged from 800 to 1,200 people, with
well-documented periodic declines followed by rapid recovery to or
near its previous level,

Changes in Hunting Implements and Techniques

Technological shifts can be considered yet another adaptive mecha-
nism of the maritime hunting economy to environmental instability.
Concrete forms of such shifts on the Chukchi Peninsula have been
examined several times, based on the evolution of harpoon heads
found at the Uelen and Ekven burial sites (Arutiunov and Sergeev
1969, 1975, Arutiunov 1975, 1982). The main conclusion we may
draw from these is that the evolution of weapons and technology in
the Eskimo hunting economy moved in a spiral, not in a linear, pro-
gressive fashion. Although the entire traditional complex of Eskimo
hunting equipment was essentially formed as early as the Old Bering
Sea—Okvik cultures—that is some two thousand years ago—several
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clear periods can be defined in those two millennia when it was
simplified or even reverted to original, more primitive forms. This
developmental model of vivid explosions alternating with regression
to seemingly more primitive, long-outmoded forms describes the his-
tory of Eskimo decorative art as well (Bronstein 1986, McGhee 1976).

During the hardest times some groups of Arctic coastal hunters
could even experience complete eradication of certain procurement
techniques and the loss of very important technological elements of
polar maritime subsistence. The best-known example of this comes
from the Polar Eskimo of northwest Greenland, who lost the umiak,
bow and arrow, and fish spear when they were completely isolated
from other societies during the “Little Ice Age.” Attrition of im-
portant technological achievements caused a decline in previously
thriving whaling and sealing, caribou hunting, and summer fishing
(Gilberg 1974—75, 1984). The number of food products Polar Eskimos
consumed was drastically reduced, while caribou meat and willow
ptarmigan were generally considered among the Polar Eskimo to be
“unclean” species, unusable for human food.

But the same example of the Polar Eskimo serves to show that once
intercultural contacts were reestablished, lost skills could be recov-
ered and the previous subsistence system reconstructed in a matter
of a few years. Ethnographic materials from the eighteenth to early
twentieth centuries from the Chukchi Peninsula to Greenland reveal
the amazing resourcefulness of Eskimo hunters in adapting to new,
more developed tools and hunting methods. This was true in the
Thule period, when the appearance of dogsleds suddenly made it pos-
sible for Eskimos to travel long distances in winter. It was true again
in the nineteenth and twentieth centuries when iron harpoons, fire-
arms, wood-hulled boats with sails, and then motorized vessels were
adopted in the course of a single generation, bringing about a com-
plex linkage between technological and social innovations without
changing the essence of the indigenous subsistence system (Freeman
1974—75, Gilberg 197475, Hall 1978)

While visiting Eskimo villages, I have had more than one occasion
to listen to elder hunters tell stories of how, with the appearance of
outboard motors in the 1930s, they began to hunt walrus, beluga, and
gray whales from skinboats at sea. Until then, it had been impossible
to chase and kill these animals using only oars or sails. But, in only
two or three years, hunters had successfully picked up the new hunt-
ing methods. Such rapid incorporation of technological innovations
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into the traditional subsistence system attests to a deeply rooted as-
pect of the native culture: its receptiveness to reform using the entire
wisdom of preceding generations.

Factors in Maritime Subsistence Transitions

From these and similar examples we can clearly see how three groups
of factors constantly influence the transitions of maritime subsistence
systems. These are the ecological dynamics in the surrounding envi-
ronment, the internal evolution of hunting technologies, and “exter-
nal” influence—either directly on the maritime hunting communities,
or indirectly on the resources they used. At the same time, these fac-
tors most often acted independently and even on contrasting vectors
to each other. Dynamic processes in the environment were mainly
cyclical in nature, so that relatively adverse periods regularly alter-
nated with more favorable ones. Development of the technological
base of subsistence thanks to accumulated knowledge and skills was
in general linear and, in a long-term historical perspective, focused
on improving hunting productivity and optimizing resource use for a
gradually increasing coastal population. For the Asiatic Eskimo this
tendency led to an increase in the significance of whale and walrus
hunting in their economy, which enabled accumulation of a food sur-
plus, an increase in population, and expansion of the resource area.

It is harder to evaluate the influence of “external” social factors,
especially when contact between the coastal hunters and members of
nonindigenous societies was intense. Cross-cultural contact typically
brought about many different innovations, with profoundly contra-
dictory and often unforeseeable consequences. While more powerful
hunting equipment was available and additional food sources ap-
peared, imported epidemics caused widespread disease and the tradi-
tionally utilized resources were badly overhunted. Old forms of social
organization disintegrated at the same time that new structures for
maintaining relations with the outside world grew. All these contra-
dictory processes of transformation in aboriginal societies following
European and American contact have been documented for many
Arctic regions, including the Chukchi Peninsula (see Gurvich 1966,
1982, Dikov 1989, Vdovin 1965).

Unfortunately, we have no ethnohistorical methodology readily
available to evaluate the combined effects of these three groups of
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agents (ecological dynamics, internal technological development, and
external social influence) on indigenous subsistence systems. How-
ever, certain criteria exist that are proxy indicators for the cumulative
result of such multivariate development. The most obvious of these
include the population growth curve, spatial dynamics of the utilized
territory, and changes in subsistence productivity, that is, fluctuations
in the balance between how much food the community needed and
how much it produced.

And once more we see that the development of maritime subsis-
tence was not linear and was defined by a layering of different, some-
times mutually contradictory, social and ecological trends. When
favorable social and ecological circumstances coincided, as was the
case in the 1930s, the coastal population grew up quickly, the com-
munities used larger resource territories, and subsistence production
increased. When unfavorable trends occurred congruently, as was
the case, for example, in the early 1700s, resource territories shrank
and the Eskimo population fell. When the vectors of ecological and
social trends differed, they tended, as it were, to cancel each other
out, although, in general, the negative impact of external social fac-
tors had a more pronounced effect. Thus, American overhunting of
whales, walrus, and seals from the 1850s to the 1890s triggered a
crisis in Eskimo subsistence even in a relatively favorable ecological
environment, followed by introduction of more efficient hunting im-
plements. It led to the onset of a catastrophic famine that gripped the
population on both sides of Bering Strait around 1880.

This aspect of the indigenous maritime economy is fully expli-
cable by its attachment to small, intensively exploited hunting areas
and a huge dependency for well-being upon short seasonal peaks in
food production. This means that, compared to the nomadic interior
subsistence model, coastal systems turn out to be nore vulnerable in
conditions of intensive intercultural contact, even though the devel-
opment of new implements and more effective hunting methods in
response sometimes permitted them to neutralize or even shorten the
crisis.

During temporary lessening of external influence, as occurred on
the Chukchi Peninsula in the early 1900s, indigenous systems could
partially regenerate, and then “secondary” traditional subsistence
forms arose, when borrowed hunting technology was successfully
used in combination with indigenous hunting methods. One example
of this regeneration is the subsistence system of the Asiatic Eski-
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mos in the early 1900s, described in chapter 2, where the indigenous
foundation of resource utilization connected amazingly well with de-
pendence upon an external market, use of European equipment, and
commercial orientation of many hunting products.

Maritime Subsistence in the Western Eurasian Arctic

These conclusions about the multivariate and cyclical nature of de-
velopment in maritime subsistence will help us to unravel yet another
thread in the history of the Arctic—that of the indigenous sea-
mammal hunting culture on the opposite end of northern Eurasia,
on the Barents and Kara Sea coasts. Maritime hunting economies in
the western sector of the Eurasian Arctic have been much less thor-
oughly studied than the history of Eskimo-type cultures in the Bering
Sea region. But the ecological conditions in the former area were en-
tirely adequate for human inhabitation, and the sea-mammal hunting
stocks were, apparently, no less abundant than in Bering Strait, as
we learn from descriptions left to us of walrus, seal, and whale herds
numbering in the thousands during the 1600s to 1700s and even the
1800s (Chapskii 1939:62—65, Dergachev 1877:38, Latkin 1853:51,
Van-Linshotten 1915: 485, 488, etc.).

Archeological evidence of specialized maritime hunting in the
western Eurasian Arctic dates far back. People from the Komsa cul-
ture in northern Norway actively engaged in maritime hunting and
beach combing, as did hunters from the closely related “Arctic paleo-
lithic” culture on the north coast of the Kola Peninsula, which was
closely related to them (80oo—6000 B.C.E.) (Gurina 1990a:9—12,
Shumkin 1988:9-—11). Remains of permanent settlements or multi-
year seasonal hunting camps with a rich cultural layer and huge quan-
tities of sea-mammal bones belong to the Neolithic and Early Bronze
Age (3000 to 1000 B.C.E.). Judging by the osteological remains, harp
seal hunting played the main role in subsistence, as well as hunt-
ing of bearded seal, ringed seal, walrus, beluga, narwhal, and the
use of beached whales, together with fishing and hunting for tundra
and forest animals and birds (Gurina 1990a:13—~15, 1990b:28—30,
Shumkin 1988:12~13). Neolithic petroglyphs in northern Norway
and the White Sea coast preserve vivid scenes of prehistoric people
hunting for beluga, walrus, and whales from large, multi-seat boats
with oars and strikers, thrusting harpoons into the animals as they
swim in the open sea (Ravdonikas 1938, Savvateev 1985).
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The expansion of maritime hunting further east, along the Barents
and Kara Sea coasts has been dated to a somewhat later time in the
first millennium B.C.E. People from the sedentary Ust’ Polui culture
in the northern Ob’ region, who conducted active hunting for wal-
rus, beluga, and seals around the first centuries C.E./B.C.E. have often
been compared or even directly connected with prehistoric residents
of Alaska or even historical Eskimos and maritime Chukchi (Cher-
netsov 1953 :237, Larsen and Rainey 1948:158, Moberg 1975 :104).

It would appear that indigenous maritime hunting achieved its
maximum extent in the western Eurasian Arctic around the beginning
of the second millennium c.E. Archeological evidence corresponding
to this time, which is analogous to the Punuk period in the North
Bering Sea, shows it penetrating far to the east, into the Kara Sea
basin. Excavation has unearthed maritime settlements on Vaigach
Island and Cape Tiutei-Sale on the Yamal Peninsula, hunting camps
in the Piasidai and Taz River estuaries and in Nakhodka Bay, and
piles of walrus, polar bear, and seal skulls in historical Nenets sac-
rificial places on the Yamal Peninsula coast (see Chernetsov 1935,
Khlobystin 1987, Lashook 1968, Zhitkov 1913, etc.).

Medieval sources further confirm the existence of some maritime
population in the western Eurasian Arctic. Vague references appear
in the writings of Old Norse and Arab geographers from the ninth to
thirteenth centuries, followed by quite concrete narratives in the Rus-
sian Chronicles of “Yugra” and “Korela,” who caught seals, whales,
and walrus on the Arctic Ocean coast in the 1500s, and a whole
cycle of Nenets folklore about the elflike “Sirtia” (Sikhirtia) (Alek-
seev 1932, Berg 1956b, Khomich 1966, Lashook 1958, Vasil’ev 1970,
1979b). Lastly, records of West European polar explorers in the 1500s
and 1600s contain several direct references to sedentary maritime
hunters supposedly encountered on the Barents Sea coast living in
underground shelters and dwellings made from “the skins of fish”
(DeLamartin’er 1912, Van-Linshotten 1915, Vasil’ev 1970).

These are all well-known facts (at least in the Russian and Scan-
dinavian literature), and the existence in the western Eurasian Arctic
of coastal sea-mammal hunters in the first and early second millen-
nia C.E. can be considered proven. But it is just as well known that
by the 1700s this society was no longer there. At that time, all in-
digenous inhabitants of the western Eurasian Arctic, the Saami and
Nenets, were for the most part reindeer herders or fishers, with small
herds of domestic reindeer for transportation. With the exception
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of certain groups of coastal Saami in Norway, the so-called “sea-
going Saami,” only Europeans—Norwegians, Finns, and Russian
Pomors—engaged in fishing and maritime hunting in this area on a
commercial scale. The evident death or gradual fading of indigenous
maritime subsistence, and the radical shift in traditional resource use
between 1600 and 1700, or, more broadly, 1500 and 1800, is in need
of historical explanation.

Valeri Chernetsov was the first to discover this western Arctic
maritime culture on Yamal Peninsula. In his words, maritime hunting
was eclipsed here by a more efficient type of indigenous economy,
which he termed “sled reindeer herding that is more refined, and
provides more security with an equal amount of effort” (Chernetsov
1935 :131). Therefore, the prehistoric Samoyed, who first introduced
this “sled reindeer herding” to the Arctic, easily displaced hunters
from the coastlands and islands of the Barents and Kara seas, such as
Yamal, Vaigach, Novaia Zemlia, etc. Chernetsov believed that, for
the most part, these hunters were wiped out or assimilated by the
Samoyed by 1500 or so.

The most popular opinion at present is one originally advanced by
Georgii Prokof’ev. In this view, the sedentary Arctic hunters fused
with the Samoyed newcomers in an original two-component eth-
nicity, and transmitted some elements of their maritime culture to it
{Prokof’ev 1940; see also Dolgikh 1970, Vasil’ev 1979b).

Both hypotheses explain the social mechanisms of cultural con-
tact, but neglect to elucidate on what ecological basis the encounter
between two such contrasting subsistence systems occurred. If large-
scale intensive reindeer husbandry only appeared in northwestern
Eurasia in the 1700s (see chapter §), then the nomadic hunting-and-
herding economy that the prehistoric Samoyed brought north into
the tundra could hardly have been more “refined” than the Eskimo-
type maritime economy. In addition, as we have seen, the number of
people living on nomadic hunting and small-scale reindeer husbandry
even in the 1600s was quite small.

Groups of tundra nomads could easily have made periodic raids
on the coastal communities, as occurred, for example, on the Chukchi
Peninsula, judging by innumerable legends in the oral traditions of
both reindeer Chukchi and Eskimo, recounting wars between the
two. But it does not make sense that nomadic reindeer hunters and
herders would have evicted the coastal hunters from the ecological
niche they occupied; even less could they have offered them alterna-
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tive sources of survival. If anything, just the opposite process should
have occurred, whereby some nomads would have decided to settle
on the coast. Once again, we know this was the case on the Chukchi
Peninsula, where the arrival of Chukchi nomads on the coasts gener-
ally led them to embrace the more efficient maritime subsistence pat-
tern and join the Eskimo villages or establish sedentary communities
of their own along the shore.

We may speculate on the historical demise of the indigenous mari-
time economy in the western Eurasian Arctic based on the models pre-
sented above for transitions of coastal and tundra nomadic resource
utilization systems. Of course, written and especially archeological
evidence for this area is painfully scarce, and rife with apparent
contradictions, so our reconstruction will rest on hypothetical under-
pinnings to the customary degree. In addition, any general model is
intrinsically incapable of expressing all local variations of this pro-
cess throughout the huge territory from Scandinavia to the Yamal
Peninsula. With these caveats in mind, however, we can certainly
construct a plausible scenario as follows.?

Around the turn of the first millennium c.E., during the Medieval
Climatic Optimum, a favorable setting for the indigenous maritime
economy ensued throughout the entire Arctic. The ice conditions en-
couraged a northward shift in the marine-mammal migration routes
into the higher latitudes and the very interior of the Arctic basin
(see Bockstoce 1976, McCartney and Savelle 1985, McGhee 1969,
1972, 1984, etc.). During this time the Thule Eskimo whaling culture
advanced well up into the Canadian Archipelago, and in the north
Bering Sea the Punuk whaling culture was in full sway. Explorers
from the West Greenland Norse colonies successfully sailed far to the
north and hunted for walrus and seal right up to Disko Bay, at 70° N
(McGovern 1979:178—80). In the western Arctic, the summer ranges
of whales, walrus, and seals pushed eastward through the Barents
Sea and beyond, into the Kara Sea, which provided fertile ground
for a growing maritime population. Remains of this population were
found in the hunting camps Chernetsov describes on the Yamal Penin-
sula coast, and in the recently discovered settiements and ritual sites
on Vaigach Island. In the latter, metal implements, medieval Arab
and Persian coins, and a Novgorod chest icon were discovered, all
evidence of active contacts with people from more southerly regions.?

But, along with the coastal residents, groups of mobile hunters
continued to live in the inland tundra, relying on caribou harvest-
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ing, fishing, and occasional maritime hunting. Such was apparently
the subsistence system of people living in seasonal camps in the West
Stberian Arctic (Nakhodka, Kheibidia-Pedar, inter alia), the interior
Bol’shaia Zemlia tundra, and the Kola Peninsula (Chernov 1951:109,
Lashuk 1968:191, Lashuk and Khlobystin 1986: 49, Shaiakhmetova
1990). The closest parallel in the North American Arctic would prob-
ably be the nineteenth-century Nunatarmiut Eskimos of the north-
west Alaskan interior, who journeyed out to the seacoast in the sum-
mer months and made their way up the river valleys into the inland
tundra for the winter.

As prehistoric Samoyed pushed into the western Eurasian Arctic
in the course of several migration waves during the first millennium
C.E. (Vasil’ev 1980: 52—53), they indubitably strengthened the interior
tundra population. When reindeer husbandry for transportation ap-
peared as part of one of these waves, even if at first only in very
limited numbers, it increased the productivity of the nomadic econ-
omy, since now hunters or even whole communities could travel long
distances more easily.

But until the end of the “warm” ecological phase, that is, until
1300—1400, C.E., maritime hunting was clearly a more reliable form
of subsistence than nomadic hunting or fishing. The communities
of maritime hunters may have undergone linguistic or cultural as-
similation by the growing tundra population. But, most likely, the
coastal and inland groups coexisted for a long time, supporting mar-
riage and trade ties. One reflection of this may be Nenets legends
telling of marriages in the past with “Sirtia.” (Cherntsov 1935:125,
Khomich 1970:66, Vasil’ev 1970). Coastal hunters and people of the
inland tundra interacted in much the same way on the Chukchi Penin-
sula, where linguistic assimilation and mixed marriages engendered
a gradual metamorphosis of some Eskimos into maritime Chukchi,
who nonetheless retained their old subsistence ways.

With the onset of the next ecological-climatic phase in the Arctic
and the gradual transition to the subsequent Little Ice Age, the situa-
tion changed. As the temperature crept downward, the web of sea-
mammal migration routes totally changed, shifting largely toward
the south and west, and the peri-Atlantic regions. All this must have
disrupted the stability of maritime subsistence in the continental sec-
tor of the western Eurasian Arctic—on the Yamal Peninsula, in the
Ob’ Bay, and even in the eastern half of the Barents Sea. It evidently
worked in much the same way as the crisis that befell the Chukchi
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Peninsula or the islands of the Canadian archipelago around 1500
C.E., which led to a decline in the indigenous whaling economy,
fragmentation of coastal communities, and the exodus of maritime
hunters from the harsher, northernmost, and continental strips of
coast (Arutiunov et al. 1982, McGhee 1969, 1984, Maxwell 1985).

But meanwhile, off the coast of the western Eurasian Arctic, Rus-
sian Pomors and European sailors were promoting the first commer-
cial sea-mammal industry in the region. As early as the ninth century
Norse hunters had made initial attempts to establish a sealing indus-
try on the Arctic coast of Norway and the Kola Peninsula. Ottar of
Norway is credited with taking the first step toward starting a Norse
commercial hunt in the Barents Sea when he was the first to navigate
around the northern tip of Scandinavia toward the Kola Peninsula in
the late 800s and caught fifty-six walrus on the way (Perry 1976:77).
Novgorod-based Russian expeditions became active in the White and
Barents seas around 1200 C.E. (Belov 1956: 28—31, Chapskii 1939:63,
Tomilin 1957: 55-56).

But the first pressure on the marine stocks was not great and prob-
ably had little impact on the indigenous hunting economy. Russian
hunting fleets sprang into action in the early 1500s, then, by the late
1500s, Dutch and British ships stumbled upon huge pods of whales
and herds of walrus off the coast of Spitsbergen, Novaia Zemlia, Vai-
gach Island, and the Pechora estuary, where Russian hunting crews
had been operating for some time.

For a brief heyday, the waters of the Barents Sea became a world
center for a commercial maritime hunting industry. In the early 1600s,
dozens of schooners came here from many countries each year—from
Holland, England, Denmark, France, and Germany—Ilarge ships,
bringing thousands of sailors to the region.*

For two centuries, no small portion of the adult male population in
the Russian North went to sea each summer to hunt whales, walrus,
and seals along the shores of the White and Barents Sea as far north
as Novaia Zemlia and Spitsbergen. In the late 1600s something on
the order of eight thousand Russian whaleboats with thirty thousand
men on board descended upon the Murmansk coast to hunt and fish
each year (Zhilinskii 1917:16). At the same time, Norwegian fisher-
men and maritime hunters began to encroach on the coastal Saami’s
best hunting grounds, forcing them to retreat from the ocean coasts
and islands deeper into inland fjords (Mériot 1984: 380).

Naturally, the indigenous peoples of the western Eurasian Arctic
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could not compete with the well-organized European and Russian
commercial whaling fleets. In the 1620s and 1630s, ships belonging to
the Northern Holland Company alone caught three to four hundred
bowhead whales near Spitsbergen each year. The walrus catch num-
bered in the hundreds and thousands. Russian Pomor fleets were no
less intensive. To this day huge piles of shattered walrus skulls litter
the beaches around their derelict camps on Spitsbergen in hundred-
foot swaths (Starkov 1986:245, Stora 1987:130—31).

It is this combination of unfavorable ecological trends with power-
ful external pressures that led to the decline and then the demise of
indigenous maritime subsistence on the Barents and Kara Sea coasts.
The richest hunting grounds following the main migration routes
along the Spitsbergen coasts, Bear Island, the Kola Peninsula, the
Pechora estuary, and the straits from the Barents to the Kara Sea
were staked out by European whalers and Russian Pomors. Native
hunters from the eastern half of the western Eurasian Arctic, that
is, the Ob’ Bay, Yamal Peninsula, and Novaia Zemlia, found them-
selves the worst off, trying to hunt at the tail end of the whale and
walrus migration paths. The burden of overhunting not only sharply
depleted the number of walrus and seals, but caused them to van-
ish completely from the peripheral extents of their ranges. Coastal
communities could no longer survive on sea hunting here.

Rapid decimation of the main marine resources as a result of over-
hunting by the Europeans was not the sole protagonist in the dramatis
personae of native history in the western Eurasian Arctic. Close ties
between the coastal communities and the tundra nomads played a
role of their own. In this respect, the coastal peoples of the western
Eurasian Arctic are more aptly compared with the maritime Chukchi,
who could always “pass” back into the nomadic tundra economy
more easily, than with the Eskimos of Chukotka or Alaska. As with
the Chukchi, a sense of linguistic continuity and regular intermar-
riage with the inland tundra people, and the presence in the coastal
villages of many people who themselves, or whose parents, until re-
cently had been herders made it easier for coastal people to leave
when maritime hunting fell on hard times, and to make the transition
back inland.

We can apply this scenario by extension to the coastal Saami,
and especially to the eastern regions of the western Eurasian Arctic
(the Bol’shaia Zemlia tundra, Yamal Peninsula, and Novaia Zemlia},
where the coastal population had already become part of the Samoyed
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ethnic world by 1600 or so. Therefore, I consider it less accurate to say
that Samoyed herders assimilated autochthonous maritime hunters,
as Chernetsov proposed, than to conclude that the coastal population
shifted from a maritime to an inland subsistence system dominated
by fishing and hunting wild reindeer.

A mass exodus of maritime hunters into the tundra no doubt added
to the size of the nomadic communities. In turn, the increase in popu-
lation density and hunting pressure on the tundra fueled the perennial
conflagrations of intertribal conflicts frequently documented for this
period. But, on the other hand, the sudden presence of surplus labor
in the tundra also could have pushed the development of large-scale
reindeer husbandry forward more rapidly. More herders meant better
protection and fewer losses of reindeer; more reindeer meant larger
and stronger herding communities (Lebedev 1980:88-89).

On top of all this, more favorable ecological conditions seem to
have settled upon the tundra during this time. As the cooling trend
set in in earnest, the wild reindeer population began to climb, pro-
viding an additional niche for the growing tundra population. By the
late 1700s, descendants of the first maritime hunters to have joined
the inland tundra communities, only 100 to 150 years before, com-
pleted the transition to a large-scale reindeer economy (recounted in
chapter s).

Yet, as late as the 1900s, oral traditions of the European and Yamal
Nenets and Kola Saami preserved memories associating certain clans
and surnames with erstwhile maritime hunting traditions.’ Appar-
ently, indigenous maritime hunting in the western Eurasian Arctic
never ceased completely. Its intensity, however, was determined more
by the volume of competition from European commercial fleets than
by the dynamics of purely ecological conditions.

Thus, when European whalers wiped out the Barents Sea bowhead
whale stocks and stopped coming there in the mid- to late 1600s, and
again when the Russian Pomor industry declined in the late 1700s,
maritime hunting began a prompt revival among the native popu-
lation. Russian sources confirm that in the late 1700s the European
Nenets started to hunt sea mammals again, supposedly “under the
influence of Russians” (Kolycheva 1956:79, Lepekhin 1802:242,
Voprosy i otvety 1787 32). I think that it is more accurate to consider
this the revival of preexisting subsistence traditions, which were pre-
served sporadically in the area. We now have archeological as well as
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documentary evidence to confirm this (Shumkin 1987:44—45, Zuev
1947:80).

By the mid-1800s, European Nenets in fact made up most of
the crews on Russian sealing boats in the east Barents Sea. Rus-
sian merchants considered the Nenets excellent sailors and actively
sought them out for work in commercial walrus and seal hunting
(Islavin 1847:91, Latkin 1853:53). In the 1800s Archangel’sk mer-
chants helped Nenets sea-mammal hunters set up permanent settle-
ments on Novaia Zemlia, Vaigach, and Kolguev islands (Grigorova
1936, Podekrat 1936, Vasil’ev 1979). Thus, 150 to 200 years after its
demise, aboriginal maritime subsistence was reborn in the western
Eurasian Arctic.

By the early 1900s, approximately 10 percent of the European
Nenets, or 600 to 80o people, earned their living in the coastal hunt-
ing economy. Of these, 180 people were sedentary Nenets colonists
on Novaia Zemlia, 150 on Kolguev Island, and 50 on Vaigach Island;
100 to 120 more people lived in the village of Khabarovo on the Yugor
Peninsula. Another 150 families of Siberian Nenets were engaged in
maritime hunting in the central Kara Sea region, on the Yamal, Yavai,
and Gydan peninsulas (Golovnev 1986:94).

Additional information comes from elders I spoke with in Ust’
Kara in 1974, who clearly recalled details of life among the Nenets
sealers in the Yugor Strait region in the early 1900s. Most of the com-
mercial seal hunters were former reindeer herders who had moved to
the coast. Groups of families set up tents to live in along the shore.
By this time, Nenets no longer hunted whales or beluga, so harvest-
ing focused on bearded seal, smaller seals, and walrus. The coastal
people also fished, caught moulting birds, and trapped Arctic fox.
Nenets traded seal skins and blubber, and walrus blubber, skins, and
tusks to Russian merchants, and kept the sea-mammal meat, fish,
and fowl for themselves. In addition, they depended in large mea-
sure upon purchased food such as flour and bread, and traded with
wealthy herders for reindeer meat (Krupnik 1976a:75—76; see also
Grigorova 1936:163—64, |. M. 1907: 26—27, Podekrat 1936:88—g1).

In addition to the semisedentary Nenets hunters, in the sum-
mer months, several reindeer herders from throughout the Bol’shaia
Zemlia tundra and Russian Pomors streamed into Yugor Strait to
hunt. They formed joint boat crews and traveled together in wooden
whaleboats to hunting grounds near Vaigach Island and Novaia
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Zemlia. These various seasonal hunters did not eat seal or walrus
meat themselves. They either traded it for money and goods to the
merchants along with walrus tusks, blubber, sealskins, and oil, or
used it for dog food or as bait for trapping Arctic fox. The Kola Penin-
sula Saami did not use sea-mammal meat for food either, but were
actively engaged in commercial hunting for harp seals in several vil-
lages as late as the early twentieth century (Luk’ianchenko 1971: 52,
54). Nenets reindeer herders conducted a similar maritime economy
on the Yamal and Gydan peninsulas, where they mainly hunted for
harp seal, walrus, and polar bears (Golovnev 1986:94).

Of course, by the 18c0s and 1900s, contact with European com-
mercial hunters had left its mark on native subsistence systems. The
Nenets and Saami maritime economies acquired many traditions and
hunting methods from the Russian Pomors. Hunters now used fire-
arms to harvest seals individually from land or the shorefast ice; boat
crews traveled in wooden boats and Russian-style schooners. Large
numbers of seals were injured or drowned. Those that were landed
were often only partially butchered and utilized.

Nonetheless, in the 1920s, native hunters brought in four-fifths
of the total sea-mammal catch in northeast Arkhangel’sk Province
of northern Russia. On the average, Nenets hunters caught two to
three times more walrus and seals than Russian Pomors did (Krupnik
1986:215—16, Pokhoziaistvennaia Perepis’ 1929:46—47). This form
of native economy remained profitable until the 1940s and 1950s,
when large-scale Russian immigration, industrialization, and new
village construction caused a rapid decrease in hunting resources in
the western Eurasian Arctic. The Kola Saami no longer engage in
maritime hunting. Some Nenets hunters in modern villages on the
Barents and Kara Sea coasts still catch seals for their own use. In
recent years, that activity may even be increasing slightly (Bogoslov-
skaia and Krupnik 1987:6-7).

The Dual Subsistence Model

In this comparative review of maritime subsistence systems at the
eastern and western extremes of the Eurasian Arctic we have seen
how dynamic and flexible use of the environment constitutes the
chief adaptive strategy of Arctic communities, regardless of what
they hunted and when they lived. The ultimate course of cultural
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and economic transition, however, was determined by the specific
interface between ecological and social changes in progress at any
particular moment. The protracted history of Arctic maritime hunt-
ing has illustrated the relative sensitivity and vulnerability of coastal
subsistence compared, for example, to reindeer husbandry. Depen-
dent upon slim zones or fleeting seasons of concentrated resources,
maritime subsistence systems proved especially susceptible to exoge-
nous intervention. And herein lies the source of the unique symbiosis
between the sedentary and nomadic models of Arctic resource use,
as mismatched as they might seem in their productive capacities.

These two main models of indigenous resource use in the Arctic re-
acted differently to similar changes in the ecological environment. In
general, warming phases were more favorable for the coastal popula-
tion, whose resources came primarily from marine ecosystems. Dur-
ing this time, migratory routes of marine mammals and anadromous
fish made a general shift toward the north. New grounds opened, the
seasons for open-water, ice-edge, or ice-lead hunting began earlier
in the spring, and the wintertime lean-season gap in the subsistence
cycle shrank. But the same warming phases brought hard times to the
hunting and herding populations of the inland tundra inasmuch as
the frequency of epizootics and tundra fires increased, grazing con-
ditions deteriorated, and pasture recovery slowed. Warming phases
led to nadirs in the reindeer population cycles.

Cooling phases in the Arctic had the opposite effect. The descend-
ing ice edge blockaded high-latitude and continental stretches of the
coast. People who lived there were eventually forced to move into the
tundra and adjust to a new way of life. Thus, on the coasts, cooling
usually led to deterioration in hunting conditions, famines, and popu-
lation decline, while, in the inland tundra, cooling rejuvenated the
reindeer herds, both caribou and, in more recent centuries, domestic,
and caused the nomads’ welfare to improve.

These constant swings of the ecological pendulum had enormous
significance for the human residents of the Arctic. They encouraged
development of a unique subsistence strategy, in which two or more
resource use models developed in tandem. The Arctic population
actually has created an economic continuum between the nomadic
and the sedentary models, ready to embrace either one in response
to environmental change. Any changes in the environment augured
poorly for one part of the spectrum but, by the same token, bolstered
the range of species, harvestable biomass, and productivity for the
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other. Adherence to common overarching themes of flexibility and
“omnivorousness” in both systems made adjustment to new daily
activities and annual cycles less painful, and eased the indigenous
community’s transition from one way of life to the other.

We can visualize the history of indigenous economies in the Arc-
tic as like a tide periodically shifting from nomadic to sedentary
modes then back again according to prevailing trends in the social
and ecological environment. In observing these separate-but-related
ebbs and flows in nomadic and sedentary subsistence, the indigenous
economies seem to shift like sand in an hourglass: from land-game
hunting and reindeer herding to maritime hunting and fishing, then
back again in response to social and/or environmental change. To
illustrate, in his reference to the nomadic Chukchi from Kolyma dis-
trict, Sergei Buturlin wrote, “1 was amazed by the degree of spiritual
and physical flexibility they . . . displayed in shifting without hesita-
tion from their usual nomadic pastoralism to semi-sedentary fishing.
Only a few years ago one could travel from Kolyma River to Chaun
Bay without encountering a single Chukchi on the coast. Now, one
sees their ruidy [yarangas] everywhere along the shore” (Buturlin
1907:71).

The Eskimo caribou hunters’ migration toward the coast from
the interior of northern Alaska during the caribou crash of the late
1800s was equally large-scale and sudden (see Amsden 1979:397—
400, Burch 1972:356~58, Spencer 1959:134—35). Counterexamples
exist, too: during the 1700s, and especially during the famine of 1880,
part of the coastal population, both Eskimo and Chukchi, moved
into the tundra, where they were assimilated by reindeer herders.
During the cooling phase of the 1600s—1700s, groups of Canadian
coastal Eskimos were being transformed into highly specialized cari-
bou hunters (Burch 1978). In the same manner and at the very same
time, native coastal hunters known as “the Shelagi” in early Russian
records vanished from the East Siberian Sea coast at the opposite
end of the Arctic littoral, and nomadic reindeer herding groups ap-
peared in their place (see Bogoras 1934, Okladnikov and Beregovaia
1971, Vdovin 1965). To this list, we can now add the demise of the
aboriginal maritime culture of the western Eurasian Arctic and the
transition of its people first to nomadic hunting, and then to reindeer
husbandry.

This constant flux of Arctic aboriginal populations from seden-
tary to nomadic subsistence strategies and back again represents a
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highly specific adaptive model which 1 call a dual or paired economy.
A paired economy emerged as a preeminently efficient mechanism to
reconcile two potentially antagonistic strategies in a mutually com-
plementary way. This linkage enabled Arctic peoples to withstand
the changes constantly confronting them in their shifting environ-
ment. Its sine qua non, however, was survival, in the general sense, of
the entire subsistence spectrum, from purely nomadic and sedentary
adaptations at the extremes to a variety of transitional, seminomadic
forms in between. The more variety, the greater the sustainability:
dozens of local subsistence patterns proliferated and survived bear-
ing specific ethnic or cultural faces, in accordance with this central
principle of human adaptation in the Arctic. Even a rudimentary
or impure cultural adaptation provided a refuge in which a techno-
logical, demographic, and spatial seed could survive until and if the
environmental trend reversed and the conditions necessary to revive
the parent model were reestablished on another turn of the ecologi-
cal wheel ®

In those areas of the Arctic where this adaptive mechanism pre-
vailed—on the Chukchi Peninsula, in northwestern Alaska, in north-
ern Scandinavia, and on the Kola Peninsula—we can generally trace
an unbroken line of human occupation and subsistence continuities
over a long-term time frame. In other areas-—for example, in Green-
land or in the Canadian High Arctic—narrowly limited ecological
conditions permitted only one main subsistence strategy. There, as
one would expect, huge chronological gaps occurred between suc-
cessive ancient Eskimo cultures. In cases where extremely severe eco-
logical or social conditions caused the extinction of one of the paired
economies, the crucial balance was destroyed and the coupled model
disappeared. Even a short time span was then sufficient to disrupt an
aboriginal cultural continuity and for many technological advances—
hunting tools, techniques, and subsistence knowledge—to be lost.

As we have seen, this is what happened in the 1600s in the western
Eurasian Arctic. Climatic cooling and commercial whaling disrupted
the Barents and Kara Sea maritime subsistence systems for no more
than 150 to 200 years. But that brief hiatus was sufficient to cause
irreversible damage to indigenous cultural adaptations essential for
survival in the Arctic. The aboriginal population lost the skills for co-
operative boat-crew hunting for beluga, gray, and bowhead whales.
They stopped building semisubterranean dwellings from whalebone
and driftwood. They probably also forgot how to make skinboats and
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Fig. 14. Masik site, Mechigmen Bay, Chukchi Peninsula. (Drawing by Sergei Bogo-
slovskii, 1981.)

walrus-tusk harpoons and how to air-dry meat without salt. They no
longer made pottery or heated their homes with seal-oil lamps—the
list goes on.”

Of course, cultural evolution in any environment tends to be wave-
like, with alternating periods of flowering and regression, advances
and declines. In this respect, there is nothing unique about cultural
development among Arctic peoples. But the frequency and sharpness
of these waves vary in certain social and ecological circumstances.
Our examination of the history of northern reindeer pastoralism and
Arctic maritime hunting clearly shows the capacity of Arctic native
peoples for rapid demographic and economic growth in auspicious
times. But extreme instability of their environment and a limited re-
source base meant that phases of crisis conditions were more frequent
and more acute here than in other regions of the world. In the par-
ticular conditions of the Arctic, the cyclical development typical for
the evolution of culture anywhere became particularly pronounced.

Ivory-decorated carvings of the Bering Sea Eskimo, powerfully ex-
pressive yet delicate; impressive series of prehistoric rock paintings
in Scandinavia and Chukotka; remains of bustling Punuk whaling
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villages; painstakingly designed stone labyrinths of the Kola Penin-
sula; the monumental Whale Alley; and now-abandoned whalers’
settlements at Masik in Bering Strait and on Somerset Island in the
Canadian Arctic where whale skulls lie piled by the hundreds and
thousands (fig. 14)—these are but a few of the peaks we know of
in “Arctic civilization,” which were superseded during subsequent
phases of decline, or disappeared completely from the aboriginal tra-
ditions of the centuries to follow.

Does this mean that the apparent long-term stability of Arctic
societies is only an artifice created by scanning too many centuries
at once in retrospect, the result of scanty knowledge and a paucity
of sources? Or are we historians imprisoned by our own illusions
about the retarded tempo of development among local indigenous
peoples? After all, the exploitation of the Arctic by humans was not
a brute struggle for survival, but the outcome of active, sequential
peopling of the prehistoric ecumene. That process was clearly con-
tingent upon expanded demographic reproduction and a surplus of
essential subsistence resources. Having established in multiple ways
the flexibility and fluidity of Arctic adaptations, we still lack a few
components necessary to understand the sources of inner growth and
energy within the Arctic societies. These are to be presented in the
following chapter.



CHAPTER SEVEN

The Aboriginal Hunter
in the Arctic Ecosystem

Population Continuity

mummies and skeletons, was discovered at a prehistoric Eskimo

site in Barrow, Alaska. A multidisciplinary project was subse-
quently launched to study the natural and cultural environment, and
the physical status of the prehistoric Inuit population of Barrow
(Lobdell and Dekin 1984). Participating researchers in the Utgiagvik
Archeology Project conducted an ethnohistorical household survey
in the modern village of Barrow and interviewed a number of local
elders as resource experts on Inupiat culture.

For those who had long taken the idea of long-term Eskimo cul-
tural continuity in the area as fact, the survey yielded resoundingly
disappointing results. In the entire village, which was the largest Inuit
community in Alaska with a native population of three thousand or
more, researchers found few, if any, people whose ancestors had lived
in Barrow at the end of the nineteenth century (Hall 1984). In less
than a hundred years, the entire Barrow community had experienced
a complete cultural and genealogical turnover, even though the native
population had continuously increased, swelling eightfold between
1900 and 1984 (Masnik and Katz 1976).

This revelation, which so shocked the archeologists, had been a
matter of discussion among ethnographers in available narratives and
records for quite some time. As Vilhjalmur Stefansson wrote in 1908:

I n 1982, the so-called “Utqiagvik family,” a group of frozen human

The village of Cape Smyth [Barrow] probably contained about four hundred
inhabitants in 1880, and contains about that today. But only four persons
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(sic?) are now living who are considered by the Eskimos themselves to belong
to the [original] Cape Smyth tribe, and only twenty or twenty-one others
who are descended from the Cape Smyth tribe through one parent. The fact
is that the excessive death rate of the last thirty years would have nearly
wiped out the village . . . , so that no more than seven percent [of the popu-
lation] can now be considered to belong to it. The difference is made up
by the immigrants . . . the majority of whom come from inland (Stefansson
1951:66—67).

The demographic scenario at Point Barrow thus hardly seems to
qualify as a cultural continuity. Nor is Barrow the only place where
such discontinuities occurred. Out of more than three hundred people
living in the Eskimo village of Gambell on St. Lawrence Island,
Alaska, in 1955, Charles Hughes’s survey revealed only one person
whose forebears on both sides had lived in the village continuously
since the mid-18cos (Hughes 1960: 250). All the others had moved to
Gambell from other villages around the island in the late 1800s, or
were descendants of emigrants from the Chukchi Peninsula, Siberia.

Similar instances are recorded outside of Alaska. For example,
2,000 to 2,500 Inuit lived in the Mackenzie Delta region in the mid-
nineteenth century. Within a hundred years this number had fallen
to 1,500, and all but two or three dozen of these people were de-
scendants of the Inuit incomers who had moved there recently, pri-
marily from northern Alaska (Smith 1975:7). In compiling genealo-
gies and clan lists for the Asiatic Eskimo of the Chukchi Peninsula,
1 was frequently struck by their volatility. The most basic compo-
nents of the community—powerful families, well-established boat
crews and entire villages—could turn over completely in a mat-
ter of twenty or thirty years as a result of migration, epidemics,
or uneven growth rates among various clans, a phenomenon also
noted among the neighboring and closely related St. Lawrence Island
Eskimo (Hughes 1960:79). A similarly dynamic social structure was
recently discovered among the aboriginal Avam Nganasan popula-
tion of Taimyr Peninsula in Arctic Siberia from the 16c0s on. Their
traditional clan system only arose in the mid-1800s, when several
families died out while others amalgamated and swelled rapidly dur-
ing a period of repeated epidemics, famines, and irregular population
growth (Afanas’eva 1980b).

Of course, we cannot overlook that Euro-American contact may
have exacerbated the volatility of traditional Arctic communities.
Famines, imported diseases, drastic depletion of traditional game re-
sources, and the appearance of missionary stations, trading posts,
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and other incentives to migration introduced from the outside, all
triggered massive upheaval among the aboriginal population and
caused profound transformation in its social structure. In many re-
gions, fragments of previous ethnoterritorial groups mixed together
and formed new, rapidly growing social entities. Much of the litera-
ture during the Soviet period focused on describing such postcontact
transformations, or “ethnic processes,” as they were called, among
the peoples of northern Siberia (Dolgikh 1952a, b, 1960, 1970, Gur-
vich 1966, 1982, Vasil’ev 1979b, Vdovin 1973, etc.). Similar postcon-
tact effects are also well documented among the Eskimos (Inuit) of
Alaska, Greenland, and Labrador (e.g., Burch 1975, 1980, Ray 1975,
Rowley 1985, Taylor 1974). As we recall from our earlier chapters on
the Asiatic Eskimo, Nenets, and Chukchi, the social upheaval of this
period became an important factor influencing demographic trends
among native peoples of the Arctic.

We should not, however, imagine the precontact period to have
been some kind of “Golden Age” of health, harmony, and tranquility,
when Arctic people always had enough to eat, never fought one
another, and never had to pick up and abandon their homes. As Ernest
Burch has written, “Most of us think in terms of a ‘tradition’ or a
‘contact’ or an ‘aboriginal’ state of affairs as having been somehow
immutable until massive European interference suddenly changed
everything. This is a tendency we must resist” (Burch 1980:261).

At times the dearth or complete absence of hard data tempts us to
view Arctic communities as static ethnic groups. Assuming long-term
cultural continuities, fixed populations, and rigid social structures
might certainly make for neater narratives and simplify our task.
However, time after time, the archeological and paleoanthropologi-
cal records provide us with indisputable evidence of frequent and
profound disruption in prehistoric cultural traditions, which until
recently were believed to have existed unchanged “since time im-
memorial.”

Thus, paleocanthropological analysis of the Utqiagvik burial site
with which we opened this chapter revealed that the actual popula-
tion completely changed at Barrow between the Birnirk and Thule
cultures (i.e., between the eighth and ninth centuries C.E.), even
though the basic ethnocultural complex continued unchanged (Hall
1984:135). Human craniums found in ancient Eskimo burial sites
on the northeast tip of Chukchi Peninsula and Point Hope, Alaska,
illustrate the radical population change (at least in terms of its physi-
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cal characteristics) between the prehistoric and contemporary peri-
ods, although even here we are also dealing with a cultural tradition
that is usually presented as remaining intact to some degree (Debets
1975 :199—201). Long gaps have been established between the basic
phases of prehistoric Eskimo culture in Greenland (Independence 1,
Independence 11, Sarqaq, Early and Late Dorset, and Thule). Dut-
ing these gaps, the population either abandoned Greenland for other
areas or died out, leaving large areas of the island completely un-
inhabitated (Fitzhugh 1984). Multiple cultural complexes from the
inland areas of Arctic Alaska form an even more impressive “layer
cake,” where Denbigh, Norton, Ipiutak, Kayuk, Tuktu, Kavik, and
other traditions rose and fell in succession without any kind of gene-
alogical overlap, as though at different times and from different
directions migrating groups periodically penetrated the Alaskan in-
terior, then after a time disappeared without leaving offspring behind
(Amsden 1979). The illustrations go on and on.

Our experience in the course of ethnohistorically interpreting
Whale Alley referred to the same sort of cultural traditions that were
broken and lost through the turmoils of native history (Arutiunov,
Krupnik, and Chlenov 1982:94—135). Built from dozens of bowhead
whale skulls and jaws, this ancient memorial site on the Chukchi
Peninsula stands totally outside any identified local cultural tradition
of either Chukchi or Eskimo in the 1800s. Although Whale Alley
was clearly built by Eskimos no more than four to six hundred years
ago, it appears to be the mysteriously abandoned legacy of an earlier
historical reality. Early-contact Eskimos shared a closely related sub-
sistence base with this previous cultural community, but followed
divergent ritual practices and spiritual beliefs. In attempting to deter-
mine why a religious site of such obvious stature as Whale Alley fell
so precipitously into deep oblivion, we emphasized the role of dras-
tic population change through migrations from St. Lawrence Island,
cultural shifts, and the appearance of a new system of Eskimo tribal
areas in Chukotka sometime between 1500 and 1750 (Arutiunov et al.

1982:155—57).

Health, Mortality, and Population Increase

Analysis of such cultural and demographic rifts contributes greatly
to understanding the historical development of Arctic peoples. Pre-
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historic Eskimo villages on the Chukchi Peninsula originating dur-
ing Old Bering Sea time are often interpreted by archeologists as a
stable sociolocational continuum virtually right up until the histori-
ca] period (Arutiunov and Sergeev 1975). They were seen as remain-
ing more or less constant in size, increasing only over the course of
centuries or millenia. A similar partern has also been presented for
the prehistoric Aleuts. Albert Harper (1980:55—56) even modeled
the prehistoric Aleut population as steadily maintaining an average
growth rate of about 0.0002—0.0003 a year for the past nine thou-
sand years (Harper 1980: 55—56). Thus, a community of a hundred
would gain a single person in thirty years and increase by three after
an entire century. Within this minimum-growth model, small, stable
hunting bands could sustain a demographic equilibrium with their
resources and environment over the course of many centuries.

On this basis, do we really dare to conclude that the prehistoric
Arctic demographic model differed so blatantly from the population
model reconstructed above (see chapters 2 and 3)—one of high birth
rates, very high mortality, and jagged population trends established
by the postcontact records? And how does the minimum-growth
model account for the inevitable human costs of local and large-scale
migration, as well as recovery of a population from epidemics, fam-
ine, wars, or natural disasters, all of which figured prominently in the
human condition since the first arrival of people in the Arctic?

Nowadays, few take seriously such unattributed pronouncements
as, “The health of the Eskimos prior to their prolonged contact with
western culture was good if not exceptional. The Eskimos showed
that they have reached a remarkably effective adjustment to an un-
kind world and seemed to be thriving, despite some of the usual kinds
of ills that all mankind is heir to” (Fortuine 1971:114, cited in Martin
1978:46). Early European observers, for example, noticed that the
Eskimos they encountered suffered from cataracts, respiratory dis-
eases, mental retardation, neurological disorders, and musculoskele-
tal defects. Pathological indications suggest that 10 percent of the
people buried in the Old Bering Sea Ekven cemetery on the Chukchi
Peninsula were so afflicted by arthritis and spondylitis that they were
effectively crippled and unable to hunt or work productively within
the home (Lebedinskaia 1969:197).

Some late-Punuk burials on Saint Lawrence Island show signs of
malnutrition and even actual physical degeneration (Bandi 1976). Ac-
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cording to reconstructions of medical and sanitary conditions, the
native population of northeastern Siberia suffered from numerous
catarrhal, dermatological, and gastrointestinal diseases, as well as
tuberculosis and possibly even veneral diseases long before the arrival
of Russians (Volfson 1984:38—39). Lastly, cases are known through-
out the Arctic when famines or food poisoning wiped out entire com-
munities. Hunting expeditions went to sea never to return, and large
groups of people died from accidents or natural disasters (e.g., Burch
1980:285, Fainberg 1971:229—32, Mikkelsen 1944:20-21, Rowley
1985:4—7). Burch calculates that sometime before 1880, one-third of
the original Kotzebue Inuit community drowned in freak accidents,
while Taylor refers to a skinboat fleet of more than two hundred Eski-
mos perishing in the summer of 1773 off the coast of Labrador (Burch
1980: 290, Taylor 1974: 8). Asiatic Eskimos even have a special word,
qawangakhtuqaghmiit (“the ones who did not awaken”), for people
who died from hunger or disease; and old, abandoned dwellings on
the Chukchi Peninsula are strewn with their bones.

In light of these facts, then, “demographic stability” is not a term
one should apply to the native populations of the Eurasian Arctic
and their long-term cultural continuum. On the contrary, the human
history of the Arctic is characterized by an abundance of disrup-
tions, crises, shifting ethnocultural traditions, and deep ecological
and social shockwaves. Reading the seventeenth- and eighteenth-
century records on the Siberian, Canadian, or Alaskan natives, one
visualizes this history as an unbroken chain of epidemics, famines,
internecine conflicts, disasters in domestic stocks and wildlife popu-
lations, as well as enslavement, assimilation, and even outright mas-
sacre in the course of European colonial expansion. This woeful epic
of victimization is a recurring litany in the research on numerous
Arctic peoples, from the Yukagir, Nganasan, Kerek and Koryak,
G’wichin and Yellowknife Athapaskan, to the Eskimo of St. Law-
rence Island and the Alaskan interior (see Burch 1975, 1980, Burgess
1974, Gurvich 1966, Krech 1978, Leonti’ev 1983, Tugolukov 1979,
Vdovin 1973, etc.).

But even in such difficult ecological conditions and under the addi-
tional pressure of heavy losses resulting from newly introduced epi-
demic diseases, starvation, and resource depletion, the total native
population of the Arctic actually increased during European contact.
A popular genre in the Western anthropological literature provides
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dramatic renditions of how European contact wiped out local bands
or even entire tribes (e.g., Southampton Island Sadlermiut, St. Law-
rence Island Eskimo, Mackenzie Delta Eskimo, Yellowknife Atha-
paskan, Western Aleut, etc.) Much less well-known, but equally elo-
quent, are records of contact with the native Siberians, that present
a very different picture. Using tax lists and other sources, Dolgikh
has estimated that in the mid-1600s, that is, in the early-contact
phase, there were 207,000 native Siberians, while the First Rus-
sian Census in 1897 numbers the same native Siberian population at
822,000 (Dolgikh 1960:615—17, Patkanov 1912:159—67). Narrow-
ing our focus to the Arctic proper, around 30,000 people lived in
Arctic Eurasia by 1650, not including Kola and Scandinavian Saami
and Russian Pomors. By the early 1900s the same population had
increased more than twofold—up to some 63,000 people (calculated
according to Dolgikh 1960, Pokhoziaistvennaia Perepis’ 1929). As we
saw in the preceding chapters, some Arctic peoples, such as Nenets,
Chukchi, reindeer Koryak, Saami etc., not only doubled or tripled in
numbers and expanded territorially, but even progressed to a more
labor-intensive form of subsistence—large-scale reindeer husbandry.

Natives of the North American Arctic, especially Aleut and Inuit
in northern Alaska and certain areas of Canada, suffered far greater
losses from European expansion. In contrast, notwithstanding fre-
quent famines and epidemics, the Inuit population of Greenland in-
creased 2.5 times from the late eighteenth to the early twentieth cen-
turies, from 5,000 to 12,500 (Kleivan 1984: §97). My recent summary
of indigenous population dynamics in the Bering Sea area elicited
no universal pattern of demographic decline resulting from Euro-
American contact on either the Siberian or American sides (Krup-
nik 1990).

Although the arrival of Europeans exposed all native groups in
the area to introduced diseases, social stress, and disruption of tra-
ditional subsistence and land tenure, the demographic effects varied
widely. Some groups, such as Itel’men, Yukagir, Aleut, Kerek, Eyak,
and St. Lawrence Island Eskimo, suffered dramatic and unrecov-
erable losses, while others eventually restabilized (Koryak, south-
western Alaska, Seward Peninsula, and Labrador Eskimo prior to
the influenza epidemic of 1918), and still others experienced rapid
growth in population and expanded their territory at the expense of
their weakened neighbors (e.g., Chukchi, Even, and Tlingit). Thus,
the Arctic provides us with a somewhat different story from that
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of other hunter-gatherers faced with European contact, one that re-
emphasizes the great stamina, resilience, and vitality of its people.

More on Infanticide in the Arctic

Models of minimum population growth, limited carrying capacity,
and homeostatic human-environment ecology do not, however, ex-
plain the origins of this vitality. Such frameworks have suggested only
one mechanism regulating “stability” in traditional Arctic societies—
deliberate population control via certain forms of socially condoned
demographic behavior, and, first and foremost, infanticide. This
dovetails closely with another popular thesis, according to which
Arctic hunters always used their available resources in a maximally
conservationist, rational way and carefully limited themselves to
catching only as much food as they needed to survive.

We have already cited kindred concepts, such as the existence
of infanticide among certain Eskimo groups in the American Arc-
tic, the custom of “voluntary death” applied to invalid and aging
members among the Eskimo and Chukchi, the great respect shown
for slaughtered animals among all northern peoples as well as ritual
or rational traditions aimed at conserving game resources, etc. No
one argues that these traditions did not exist. All are confirmed by
a vast number of reliable ethnographic sources and direct observa-
tion (e.g., Birket-Smith 1929:95, 101, Bogoras 1934:106—12, Carr-
Saunders 1922:146, Jochel’son 1898:152, Kjelstrom 1974/75:117—
2.2, Krzywicki 1934:151, Nansen 1937: 279—80, 375, Popov 1948:95,
Weyer 1932, Zolotarev and Levin 1940:175, etc.). However, other
contrasting traditions are equally well documented, and have been
presented in the pages of this book.

At certain times in their history, Arctic peoples did exhibit a high
birthrate and rapid population growth. Weyer has correctly noted
that Eskimo sexual norms always were consonant with a desire to
maintain as high a birthrate as possible (Weyer 1932:139). Notwith-
standing an ongoing struggle for survival, where every unproduc-
tive member placed an additional burden on the community, Arctic
peoples show great care and concern for children, elders, and invalids.
As is well known, among all Arctic peoples childlessness traditionally
was considered the greatest misfortune possible, while having lots
of children usually enhanced a family’s prestige. We constantly find
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references to families with many small children in Siberian house-
hold surveys, tax lists, and parish records from the 1700s up to the
early 1900s. Such large families would not have been possible if strict
population control was the rule.

Previously, I conducted a special examination of the effect of infan-
ticide on the demographic structure of native peoples in the Eurasian
Arctic, based on documentary sources from the eighteenth to early
twentieth centuries (Krupnik 1985). To judge by the shelves of anthro-
pological literature on the subject, infanticide would seem to be the
focal point of indigenous “Arctic demography.” Weyer (1932:131—
32), following Carr-Saunders (1922), identified selective female in-
fanticide as the principal mechanism of demographic “policy” and
population control among Eskimos. Subsequent researchers were
even moved to declare female infanticide a fundamental adaptive
strategy for ensuring survival in the extreme Arctic environment
(Balikci 1967:624~25), and, therefore, of necessity a universal prac-
tice among indigenous Arctic populations, and among all hunter-
gatherer societies in general. According to the most extreme view,
systematic infanticide formed the basic means of population con-
trol for all prehistoric and traditional societies, which deliberately
destroyed anywhere from fifteen to fifty percent of their newborn
infants, preferably girls (Birdsell 1968:239, 243).

In fact, as I have shown elsewhere, indications of infanticide
among Siberian indigenous groups are infrequent, and testify mainly
to the sporadic and random nature of the practice (Krupnik 1985 :127;
see also Pika 1986: 42). Such was the case among the Asiatic Eskimo,
Chukchi, and Nenets as discussed in chapters 2 and 3. Furthermore,
my total sample of twenty-five native populations throughout the
Eurasian Arctic yielded scant evidence of any practices of deliber-
ate population control. My findings not only do not confirm the
supposed existence of a universally “Arctic-type” age-sex structure,
whether genetic or environmentally adaptive in origin—they reveal a
rich spectrum of highly variable demographic patterns. Since native
family records became available in Siberia, that is, from the 1700s
onward, we find no traces of active infanticide among the peoples of
the Eurasian Arctic, or, more precisely, no indication in the age-sex
structures that it was practiced on a sex-selective basis.

Seen in a broad, circumpolar perspective, infanticide, and espe-
cially its selective female-focused aspect appear to have been pri-
marily an idiosyncratically local phenomenon. Infanticide, where and
when it occurred, was no more remarkable and no less illogical, intel-
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lectually or ecologically, than, for example, the Nenets custom of
expelling women in labor from the heated family tent to give birth
outdoors, even in winter, when many died as a result. Among Eskimo
societies, infanticide clearly seems to have emerged only as a local
cultural development (Riches 1974:359—61, Freeman 1971) reported
primarily for the Central Canadian Arctic and some places in Alaska.
Its absence or highly sporadic nature anywhere among the Asiatic
Eskimo or Greenland and Labrador Inuit (Holm 1914:62, Taylor
1974:60) further emphasizes the local character of so peculiar a form
of family “planning.” Without denying that infanticide existed in the
Arctic in the past (as in many other traditional societies, from Aus-
tralian aborigines to medieval Iceland), we do well to regard this
beloved wrench in the toolbox of proponents of steady-state human-
environment relations in the Arctic much more critically. As Schrire
and Steiger sagely noted, selective infanticide can hardly be consid-
ered an optimal ecological strategy, since, as in any society, “It is
always possible to teach a woman to earn a livelihood, but impossible
to teach a man how to bear a child” (1974:179—80).

Ecopopulation Strategies

The results of our investigation lead us to the following conclusion.
Logically, the human-environment relationship in the Arctic could
have varied, such that periods of “harmony” and “expansion” alter-
nated in accordance with social and ecological change. More plau-
sible, however, is that in an environment that changes so regularly
and radically as the Arctic, an equilibrium between humans and their
environment is effectively impossible.

As discussed in chapter 4, living organisms in the Arctic find the
ecological homeostasis typical of lower latitudes difficult to achieve
and jeopardizing to their survival. In the complex and constantly
changing Arctic ecosystem, any “equilibrium” state is inherently un-
stable, short-lived, and inevitably tips in one direction or the other.
If Arctic animals can compensate for crisis-period population losses
with a surge in productivity during auspicious times (r-factor selec-
tion), then much slower-reproducing human beings in the same en-
vironment ought to have corresponding means for ecological and
community survival.

Under these conditions, I believe that a constant high growth rate
among Arctic aboriginal communities proved to be an adaptive form
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that yielded better results than any kind of drive toward stabilization
and equilibrium with the environment. In the face of inevitable en-
vironmental disturbances, limiting the population would have been
a luxury the aboriginal community could ill afford, especially at
times when social and ecological circumstances supported a surge in
growth. Out of this practical consideration stem many aspects of tra-
ditional Arctic community dynamics: tendencies toward territorial
expansion, maximum resource utilization, and high birthrates which
served to replenish the population rapidly in spite of ubiquitously
short life-expectancy and high death rates.

A Moscow biologist, Vadim Mokievskii, pointed out to me that
these behavioral features of Arctic human communities actually ap-
proximate the strategy described by the r-factor model, and thus nar-
row the differential between human adaptations and those of other
large Arctic mammals.!

The ability to expand reproduction in the human community at
any propitious moment, however brief, created a vital reserve in tradi-
tional Arctic societies. This hidden source of strength enabled Arctic
communities to weather crises, game shortages, and even cultural de-
clines, then to restore and even exceed their former number whenever
positive environmental conditions returned. As the recorded histo-
ries of certain populations, such as the Nenets, Chukchi, and Green-
land Inuit show, Arctic peoples were fully capable of three- or even
fourfold population growth in the space of a few generations.

Migrations and Population Growth

We should not forget that, by modern standards, only a modest in-
crease in the ratio of births to deaths was enough to swell the Arctic
population rapidly. With a net rate of increase of 0.3 percent a year,
or 3 per 1,000, the population doubles after 230 years, while with a
net growth rate of 0.5 percent the community will increase tenfold
in about 500 years. Annual growth of 0.4 percent is enough for the
community to expand its territory ten times in §77 years, assuming
the population density remains the same (Bottino 1987: 115, Cowgill
1975 : 510). Clearly, we do not need centuries and millenia to explain
instances of Arctic population and territorial expansion: the same
effect could be achieved in a relatively short period of time favorable
for human survival from both an environmental and social perspec-
tive. A few decades of increased growth then produced enough of
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a population “explosion” to resume exploitation of neglected hunt-
ing grounds, to reinhabit abandoned villages, and eventually to push
some members of the community to look elsewhere in search of new
habitats.

According to the late Russian archeologist Leonid Khlobystin,
some unknown number of boreal Siberian people moved northward
to the Eurasian Arctic six to eight thousand years ago. Along a broad
front several thousand kilometers wide, scattered bands of caribou
hunters left the taiga for the northern coastline and began to exploit
the tundra zone from the Kola Peninsula to northern Yakutia and the
Bering Sea (Khlobystin 1982: 287—88). Minimum population growth
and equilibrium theory models offer no means to comprehend how
this flow could have begun and led to the formation of an established
Arctic population of thirty thousand people by the time Russians
arrived in the region.

By four to five thousand years ago, a similar migratory wave may
have ultimately expanded into settlement of the American Arctic.
Archeologists agree that the similar profile and nearly identical age
of aboriginal encampments throughout the Arctic from northeast
Siberia, through Alaska, Canada, Greenland, and into Labrador offer
proof of an extremely fast migration occurring along the Arctic coasts
of Siberia and North America (Maxwell 1985:48—50, Powers and
Jordan 1989:14). The people of this culture, which we now call the
Arctic Small Tool Tradition, primarily hunted caribou and musk-ox,
engaged in ice sealing, and fished. To occupy, or even pass through,
this expanse from Bering Strait to Greenland, leaving many dozens
of hunting camps behind, was something only a society with a reli-
able subsistence system and the ability to sustain reproduction within
each of many small, mobile groups could have done. The minimum
population growth model is cognitively dissonant with this.

Canadian archeologist Robert McGhee has recently advanced the
hypothesis that ancestral Eskimo may have reached Greenland and
the Arctic coast of North America not only from the west via Bering
Strait, but also from the east, making their way along the Siberian
Arctic shore, and island-hopping across the icebound polar basin.
McGhee traces this second route from the mouth of the Lena River
to Taimyr Peninsula of the central Siberian Arctic, then along the
island chain of Severnaia Zemlia, Franz Josef Land, and the Svalbard
archipelago to the northeast coast of Greenland (McGhee 1988).

Such a journey across the islands and ice of the High Arctic along
the eighty-second parallel was certainly unprecedented in the history
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of arduous migrations humans have made in expanding the limits of
the ecumene. Not that prehistoric hunting peoples would have found
this realm an icy wasteland—many familiar hunting species lived
here in abundance: seals, polar bears, caribou, seabirds. But even
if—or precisely because—migrating bands were few in number, the
stability conferred by a reliable subsistence system and steady popula-
tion growth would be a requisite precondition for Arctic population
dispersal, whether by McGhee’s proposed second route from Siberia
west to Greenland or by the traditional route to North America via
Bering Strait. Without such demographic resiliency and ecological
flexibility, it would have been well-nigh impossible to compensate
for the inevitable losses and hardships encountered on the danger-
ous trek.

Evidently, we need to reassess the demographic assumptions upon
which we have customarily based the history of Arctic peoples, as well
as other variables of more recent import. For example, could there
have been a substantial migration path from St. Lawrence Island to
the Chukchi Peninsula that interrupted the intertribal linkage to the
Whale Alley sanctuary mentioned above? In order to overwhelm and
obliterate the society from which Whale Alley’s several-score build-
ers were drawn, the wave of new arrivals must have numbered at
least in the dozens, and more likely in the hundreds. Similarly, Thule
colonization of the Canadian Arctic, Greenland, and Labrador from
1000 to 1500 C.E., which involved assimilation or displacement of
Dorset-culture populations encountered there, was hardly the work
of a single or a few isolated hunting bands. In my opinion, we should
assume that several hundred people participated in this process, set-
ting out in successive small bands from a threshold in the Bering
Strait—northern Alaska area in a generally eastward flow (McGhee
1969—70, 1984, Maxwell 1985). Moreover, in both cases, “surplus”
population apparently formed the groups that set out further upon
the trail, since the settlements they left behind firmly maintained their
cultural integrity and continuity.

Rapid population growth, sustaining communities in the hard-
ship conditions of transit, could be expected in the new areas as
well, and archeological data confirm such growth in some regions.
Susan Kaplan claims that, after occupying the resource-rich coast
of Labrador, the Thule Eskimo population grew sixfold from the
fifteenth to the early eighteenth centuries, transforming the semi-
deserted shores into one of the most densely populated areas of
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the Arctic (Kaplan 1983:303~82, 1985:60—61). Archeologists be-
lieve there were no Eskimos in central and southern Greenland when
Norse colonists arrived there in 985, Within four or five hundred
years after Eskimos resettled the west coast of Greenland in the thir-
teenth century, they achieved a population of over five thousand
by the 1700s, a figure that already includes substantial losses from
epidemics in the earlier phases of contact (see Gullev 1985:74—91,
McGovern 1979:179~81).

Population Models

Unfortunately, there are no direct data for a reconstruction of demo-
graphic processes in Arctic communities during this era of mass mi-
grations, but intriguing computer simulations have been compiled
and published. Taking Bering Strait as the point of origin, Robert Bot-
tino modeled six alternative computer scenarios of Thule expansion
across the North American Arctic based on variable rates of travel,
fertility, mortality, and infanticide. Bottino found the scenario that
most closely resembled historical reality was based on high fertility,
moderate mortality, and no infanticide (Bottino 1987:118—20). Of
course, computer models do not prove that one demographic practice
or another actually was the norm in Eskimo society. But, in various
ways, Bottino’s analysis represents a valuable counter-argument to
the minimum growth and equilibrium models as either primary or
universal for Arctic peoples.

A population history of the Avam Nganasan reconstructed from
Russian tax records from the 1600s to the 18c0s provides greater
insight (Afanas’eva 1979, 1980a, 1980b; see also Dolgikh 1952b,
1960:124—28, Simchenko 1982). The Avam Nganasan of the Taimyr
Peninsula are the northernmost aboriginal group in the Eurasian Arc-
tic. Over the past three hundred years, their population has alternately
risen quickly, then fallen abruptly, usually as a result of catastrophic
epidemics and famine. As Boris Dolgikh so eloquently writes, “In
Nganasan folklore one senses that the life granted to the ancestral
residents of northern Siberia was never an easy one. Death from
famine and sickness, drowning in rivers and lakes, attacks by wild
animals and human foes lay in wait at each step along the way.
Entire families, clans and villages may die, but those who survive
fight their environment and their enemies with even greater vigor”
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(Dolgikh 1976:33). “Population booms” among the Nganasan were
clearly restorative in nature: at least three times since the late 1600s
the Nganasan population increased one-and-a-half times in twenty
to thirty years. Such rapid growth compensated for prior losses due
to devastating epidemics and famines (Afanas’eva 1980b).

The ability of the Nganasan to recover their numbers in such a
short time attests to the absence of a population control mecha-
nism among these Arctic people. According to the census data of the
late 1700s, Nganasan families were amazingly large. No less than
30 percent had five or more living children, up to a maximum of
twelve. During this phase of quick recovery, children and teenagers
accounted for 45 to 50 percent of the population, that is, even more
than among the Eskimo, Nenets, and Chukchi in the early 1900s,
as described in building our model of native reproductive strategy
in the Arctic. Future research will show to what degree this demo-
graphic behavior was typical in other Arctic groups, especially for
those who managed to increase their populations rapidly during the
last centuries, such as the Nenets, Chukchi, Even, and Eskimo of
Greenland.

In short, the general model of demographic behavior among Arc-
tic peoples fundamentally rests on two related tenets of population
growth and territorial expansion. With this in view, we should not be
surprised to find cases where these principles led to intensive exploi-
tation of subsistence resources, with at times disastrous results. The
environmental instability that prompted a maximum growth strategy
dictated the tendency toward intensive resource use as well. This pat-
tern emerges clearly when we compare Arctic resource management
systems to those of foragers in less erratic environments, such as the
hunters of the boreal forest—the Evenk and Ket in Siberia or Atha-
paskans in the American Subarctic—or the coastal fishing peoples of
the Pacific Northwest, Aleutian Islands, Kamchatka Peninsula, and
Sakhalin Island.

Harvest Techniques in the Arctic

Arctic resource use stands apart from the boreal and temperate-zone
models in two main respects. The first is that available resources are
highly seasonal, and those seasons are themselves extremely brief.
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Arctic hunting was crucially dependent upon very short runs of abun-
dant game throughout the annual cycle. These few weeks, sometimes
days, or even hours had to provide hunters, their families, and the
entire community with the bulk of food and supplies for a fairly
long period. Second, in the Arctic ecosystem, future resources are
extremely difficult to predict—nothing like the virtual clockwork
of annual Pacific salmon runs. Taken together, such contingencies
highlighted the crucial significance of surplus food storage in Arctic
hunting systems (Testart 1982: §27). An Arctic hunter could never be
sure what game availability and harvest success awaited in the next
season or coming year.

Many traditional Arctic hunting techniques were designed to seize
an entire herd or stock of animals when it was encountered, so as
to obtain the maximum catch (Tret’iakov 1935:245). Although this
pattern originally referred to prehistoric and traditional indigenous
hunting in northern Eurasia, it applies to many other members of the
Arctic ecumene. Hester cites several examples of the “pointless” de-
struction by American Eskimos and Indians of entire herds of game
(Hester 1967:178—79). Other authors see a similar pattern in native
harvests of musk-ox and beluga in the Alaskan and Canadian Arctic
(e.g., Burch 1977:140—41, McGhee 1974:19—22, Nelson 1969: 207,
Wilkinson 1975:21). Massive slaughters took place when caribou
were hunted at river crossings, and also when, in summer, netting
was broadcast for flightless, moulting birds. At times the community
might take so much more than it could use, preserve, or transport
that much of the catch simply rotted and went to waste. There is
evidence of massive overhunting of birds, and animals killed by the
hundreds and thousands, from throughout northeastern Siberia, the
Canadian boreal forest, coastal Greenland, and the Alaskan interior.?

At times, native maritime hunting could be as destructive as the
land-game harvest. “1 saw a walrus rookery on the Gek Spit near the
mouth of the Anadyr river,” writes one observer. “Chukchi herders
who hunt here were confident that they would kill every walrus in
the rookery by the end of the year, (about eighty). They based this
on planning to use no more than twenty; the remaining sixty they
expected would simply be injured and drown” (Olsuf’ev 1896:126).

The subsistence balances we calculated in chapter 2 show that Asi-
atic Eskimo hunters sometimes caught up to twice as much meat as
the community could use. During the spring migration, the crews
hunted and butchered the meat continuously to the point of complete
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exhaustion. Huge amounts of meat and blubber were laid into the
storage pits up to the top; scraps were fed to the dogs or left to rot
on the beach. Eskimo elders recall that more than enough meat was
stored to last until the next spring hunt, and if the next year’s season
began on time and the hunt was successful, the old meat was simply
thrown away into garbage pits or abandoned houses.

Eskimo hunters used to pursue all large sea mammals that
approached the shore—old, young, nursing calves, and mothers—
although they could usually discern what type of animal it was from
a long way off. But, as noted in chapter 2, the majority of the walrus,
whale, and beluga catch consisted of immature animals or mothers
with calves (Perri 1976: 85, Silook 1976: 32, Sivugam 1985 : 139, etc.).

Eskimo whaling typically focused on juveniles, calves, and even
nursing mothers. Alaskan Eskimos considered it good fortune to
come across a female whale with its calf, because the crew could
easily kill both animals at once. The meat of newborn calves and
embryos was considered a great delicacy; during times of abundant
food, hunters made a point of pursuing only young whales and new-
borns, and even chased full-grown whales away from shore back out
to sea (Durham 1979a:27, McCartney 1984 : 96—97, Maher and Wili-
movski 1963 :19, Rainey 1947:261). Legends are told on both sides
of the Bering Strait how in “the old days” hunters would often wait
patiently in the ice around a female whale in labor as she gave birth, so
as to kill the helpless newborn, and then the exhausted mother (Dur-
ham 1979a:27, S. Arutiunov, personal communication 1982, author’s
field data 1979, 1981).

Bones of calves and immature whales predominate in the remains
of prehistoric Eskimo whaling villages throughout the Arctic from
Baffin Island to Bering Strait (e.g., Cargill 1990:266, Maxwell 1985 :
284, Sabo, personal communication regarding Lake Harbour 1991).
Archeologists unearthed the bones of 1,000 to 1,500 bowhead whales
from several dozen Thule Eskimo encampments on Somerset Island
in Arctic Canada. Judging by their size, most of the bones (97 to
99 percent) belonged to immature whales, yearlings, and even calves
(McCartney and Mitchell 1988, McCartney and Savelle 1985). The
few skulls and jaws belonging to adult whales stood out clearly be-
cause of their visibly larger size. The entire southern coast of Somer-
set Island appeared to have been a gigantic “butchering site,” where
small, easily accessible, and less dangerous whale calves and juveniles
were pursued, caught, butchered, and stored by hunters from about
1,000 t0 1,300 C.E.
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At Point Hope, Alaska, photographs of the ancient Eskimo burial
ground show how bowhead whale mandibles collected from col-
lapsed graves and houses were recycled to build a cemetery fence;
almost all came from very young animals (see pictures in Burch
1981: 46, 47, Durham 1979a:27). Further down the coast of north-
west Alaska, in the summer of 1991, | observed very small skulls
and jawbones apparently belonging to similarly young calves near the
village of Wales, on Cape Prince of Wales, Seward Peninsula.

But by far the most eloquent evidence that the ancient maritime
hunting culture was targeted to immature whales and calves comes
from archeological remains in the Mechigmen Bay region on the east
coast of the Chukchi Peninsula, Siberia. A highly developed maritime
culture flourished here for centuries, whose members specialized in
hunting juvenile gray whales, primarily nursing calves and yearlings.
The Masik village site at the head of Mechigmen Bay has survived
as the most sobering monument to date of this “slaughter of calves.”
In 1981 we surveyed six abandoned settlements in Mechigmen Bay
and calculated that they contained the remains of no less than 2,000
to 3,000 gray whale calves, as well as many tens of bowhead and
other baleen whales. Hunting was evidently active through the 1600s
to 1800s and probably much earlier. We calculated that no less than
1,500 juvenile whales were killed at the Masik site only, their skulls
packed into the foundations of dug-out homes and built into fences
for meat pits or laid out in citcles and lines on the ground for some
kind of ritual purpose. The native hunt for gray whale calves con-
tinued right up until the mid-1900s. Local hunters we interviewed
considered adult whales too dangerous and cumbersome to transport
and slaughter, and never attempted to hunt them with harpoons and
lances.?

Cases of Indigenous Overkill

Objectively, hunting techniques such as slaughtering entire groups
of animals and focusing on easier, more accesible prey such as juve-
niles and nursing females increased the impact of Arctic aboriginal
hunting on game resources. It is inconceivable that the indigenous
inhabitants of the Arctic, widely believed to possess intimate knowl-
edge of their habitat, did not realize the impact selective hunting of
whale calves or nursing females would have on the population. Burch
claims that Inuit believed that animate resources existed in essentially
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unlimited supply and that, from their point of view, the problem was
not the size of the fish and game populations but the extent to which
spirits controlled access to those populations (Burch 1991a:5). I only
partially agree with this assessment: in my opinion, Arctic people
fully comprehended the impact they had on game resources, at least
locally. The numerous hunting rituals intended to preserve and “re-
plenish” wildlife attest to this, as well as the generally conservationist
nature of hunting ethics among Arctic peoples. Chukchi, Yukagir,
Even, Nganasan, and Alaskan Eskimos were equally reported to be-
lieve that a sudden shortage of wild reindeer or fish was always a
punishment for excessive hunting in the past, or neglecting to fulfill
social norms of showing respect for one’s prey (Bogoras 1975:133,
Dolgikh 1952b:23, Jochel’son 1898:141, Spenser 1959:264—67).

In the past, authors often attempted to find the causes of native
overhunting in the impacts of Russian or Anglo-American coloni-
zation, the introduction of firearms or the onslaught of European
settlers from the south (Amsden 1979:402—403, Hester 1967:178—
79, Kertselli 1925 :18—20, Muir 1917:127—28, Nansen 1937: 375, Wil-
kinson 1975:33, etc.). While this may have been true in some in-
stances, we now know of numerous cases in which prehistoric Arctic
hunters as well as postcontact traditional bands with no ties to the
commercial hunting economy engendered ecological crises on a local
scale. Native subsistence patterns were fully capable of diminishing
hunting grounds, decimating game populations, or even extinguish-
ing certain species in a broad area without any assistance from the
consequences of European contact.

In the mid-1800s, groups of Caribou Inuit encountered the in-
land herds of musk-ox near the headwaters of the Telon and Kazan
rivers in the central Canadian Arctic. Musk-ox were an easy prey—
unlike caribou, they do not flee when alarmed, but form a protective
circle around the females and calves and stand their ground instead.
Hunters could walk right up to the herd and kill the animals point-
blank. Drastic overhunting immediately ensued, and, by the early
1900s, the musk-ox population was wiped out, with no aspersions
cast upon the traditional Eskimo value system and hunting traditions
whatsoever (Burch 1977:143—48).

The extermination of musk-ox by Eskimo hunting is often in-
voked as a classic example of wanton human depredation upon fragile
Arctic resources (Macpherson 1981:104—105). Nor were bows and
arrows or spears any less effective weapons than flintlocks or rifles. A
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group of Canadian Inuit who relocated to Banks Island around 1850
completely wiped out the local musk-ox population by 1900 with
no access to firearms or European contact whatsoever. Archeologists
unearthed the remains of more than 3,000 musk-ox in 150 hunting
camps on the island (Vincent and Gunn 1981). Eskimo hunters killed
off all the musk-ox in the Alaskan Brooks Range two hundred years
before Europeans set foot in the area (Campbell 1978: 201—-202).

Long before European contact, Aleuts exterminated the slow-
moving Steller’s sea cow (Rythina Stelleri) from the subarctic fringe.
By the mid-eighteenth century, the species had vanished from the
Aleutian Islands, and survived only on uninhabited Bering Island
near the Siberian shore (Laughlin and Harper 1979:2). In addition
to musk-ox and Steller’s sea cow, several other game species proved
remarkably vulnerable to the impacts of aboriginal hunting. As Mac-
pherson notes, these were all species harvested by “mass slaughter”
techniques, including, for example, the Barren Ground caribou, espe-
cially its island populations, the great auk (Pinguinus impennis),
exterminated in Greenland and the Canadian Arctic during the nine-
teenth ‘century,* some larger species of moulting geese, anadromous
fish, such as Arctic char, and others (Macpherson 1981:104—105).
Then, as internal population cycles or overhunting thinned the ranks
of the more vulnerable species, hunting pressure shifted to other
species, as occurred in the late nineteenth century in northern Alaska,
when Eskimo hunters killed off the Dall sheep (Ovis dalli) popula-
tion when reduced numbers of caribou deprived them of their usual
means of survival (Campbell 1979).

Overkill and Harvest Strategies

We can regard these and other such cases as anomalies—deviations
explained by occasional confluences of extreme circumstances in a
long and relatively enduring history of human-environment inter-
actions in the Arctic. But we also know of certain aboriginal adap-
tations in which regular overkill constituted an immanent element
in the subsistence system. One such adaptation is illustrated by the
annual cycle and hunting strategies of the Canadian Caribou Eater
Chipewyan. These hunters lived at the edge of the forest and tun-
dra, and relied heavily on the skins and meat of migrating caribou,
who crossed through their territory twice a year. In the fall, just be-
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fore the migrating herds arrived, the Chipewyan communities split
up into numerous smaller hunting bands and set up a continuous bar-
ricade perpendicular to the north-south migration route. No matter
where along this line the migrating herd first crossed, it encountered
one or another of the watchful bands, who then set about killing as
many animals as they could until more herds arrived and spread out
more evenly among the other hunting encampments set up along the
migration front (Sharp 1977, Smith 1978). In a very short, intense
period of days or weeks, a single successful hunting band of five to ten
hunters and their families had to kill, slaughter, and prepare for stor-
age hundreds or even thousands of caribou, enough to feed the entire
community. Huge losses were unavoidable, and figure in Chipewyan
hunting ethics.

Elements of the same game procurement strategy can be identi-
fied among many groups of Arctic and Subarctic caribou hunters: the
Nganasan, Yukagir, northern Yakut, Even, and mixed-Russian popu-
lations in the Indigirka, Kolyma, and Anadyr’ River basins in the
Eurasian Arctic, and the Chipewyan, G’wichin, and Dogrib of north-
ern North America, along with Eskimo/Inuit of northern Alaska,
Canada, and Greenland. The descriptions of these groups’ traditional
mass harvests, when hundreds and thousands of animals were slaugh-
tered and a huge proportion of them wasted are amazingly similar
{(Campbell 1978, Gurvich 1977, Ingold 1980, Meldgaard 1986, Popov
1948, Portenko 1941, Simchenko 1976, Tret’iakov 1935, Tugolukov
1979, Vibe 1967, etc.). This is hardly a coincidence. Each year, the
size of the caribou population, the migration route, and exactly when
the animals will arrive are all hard to predict. Thus, episodic over-
kill apparently becomes a reasonable risk management technique
where highly unstable game resources such as caribou are concerned.
In contrast, an overkill hunting strategy appears to have no parallel
among the hunters and fishers of the northern forest or the temperate
coastal zone, because the resources of the river valleys and maritime
ecosystems are far less marked by instability and unpredictability.

In the Arctic coastal zone, however, we find similar evidence of
overhunting as an integral element in a number of models of maritime
subsistence. Archeologist Dennis Stanford has reconstructed a sub-
sistence model for the Birnirk Eskimo culture in northwest Alaska
and the Chukchi Peninsula around c.E. 500 to 900, which reveals
that they conducted intensive harvesting of seal and caribou. In a
very short time, Birnirk hunters completely dispatched the entire seal
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population within a ten to twenty kilometer radius of a band encamp-
ment, then proceeded further up or down the coast to work their
way through a fresh herd with equal thoroughness. Ernest Burch has
pithily named this hunting strategy the “search and destroy” tech-
nique (Burch 1972:347). It is a strategy that creates a highly mobile
hunting culture, but one with voracious capacities for territorial ex-
pansion whenever the population swells. Therefore, Stanford believes
that the transition from Birnirk to Thule culture occurred when Bir-
nirk overhunting eventually resulted in extermination of the coastal
seal population in northern Alaska, so that Birnirk hunters were
forced to abandon those hunting grounds and find a new means of
survival (Stanford 1976:114).

Overkill and “Rationality” in Aboriginal Subsistence

Once again, we encounter an apparent contradiction here: the actual
impact of native hunting on game resources did not correspond either
to a norm of “rational” resource use, or to the ethic of aborigi-
nal hunting behavior. The last thing I want is to portray Arctic
hunters as merciless predators blindly destroying their own ecosys-
tem. However, neat presentations in ecology textbooks that endeavor
to contrast the “harmonious” and “intuitively ecological” human-
environment relationships of indigenous people with the wholesale
destruction of nature by modern industrial societies are more an at-
tempt to compare apples and oranges for polemical purposes than
a realistic conceptual framework for analysis of traditional Arctic
subsistence. Such stereotypes are obviously a product of modern en-
vironmentalist idealization. As Tim Ingold states, “The rationality
of conservation is totally alien to a predatory subsistence economy,
which rests on the fundamental premise that the herds are responsible
for the existence of Man, rather than men . . . for the perpetuation of
the herds” (Ingold 1980:71).

The aboriginal hunter never regulated hunting resources in the
contemporary sense of ecosystem management. He was first and fore-
most a consumer of those resources, who had full and unquestioned
self-confidence in his ethical and physical ability to kill whatever ani-
mals he needed for his own survival. Whether intuitively or quite
consciously, he could on occasion arrive at more or less rational tech-
niques to exploit game resources in ways that would simultaneously
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conserve them. At times such rational use would be coincidental, or
was rational for utilitarian reasons quite divorced from intentional
game conservation, such as making use of the most accessible re-
sources, minimizing the hunting effort, and reducing the distance and
time any game would be subsequently transported for use.

We find the best example of Arctic hunters as fortuitous conser-
vationists in their emphasis on targeting juveniles of many species.
According to the model first established for the California condor
(Gymnogyps californianus), among most large animals, reproducing
adults in fact constitute the most vulnerable part of the population,
not newborns and juveniles. Due to the slow rate of reproduction
among large mammals, survival of mature cohorts of reproductive
age is critical to the welfare and stable recruitment of the herd, be-
cause any sudden increase in mortality—always a possibility in the
rapidly shifting Arctic environment—can arrest the herd’s growth
(Jarvinen and Varvio 1986). From an ecological standpoint, there-
fore, selective hunting of calves among such species is actually the
most rational form of hunting, because hunters eke out as much food
as possible with minimum disruption to the game population.t

Thus, although the Eskimo hunt for sea-mammal juveniles and
calves may seem merciless to some, objectively speaking, and how-
ever fortuitously it may have developed, it appears to represent an
intuitively discovered form of resource exploitation that in some as-
pects coincides with principles of sustainable game management.
And we can locate a similar “intuitively rational” basis to many other
forms of Arctic native resource utilization. However, as one long-time
observer of traditional Nenets subsistence concludes, “conservation
occurs as long as it doesn’t involve food. Where resource conserva-
tion goes against the grain of human survival, it loses its priority”
(Evladov 1929: §8). The latter approach appears to be the most objec-
tive one by which we can seek to understand the hunting ethics and
behavior of indigenous people coping with the extreme uncertainty
of the Arctic ecosystem.

Therefore, in analyzing the role of the traditional hunter in the
Arctic ecosystem, wc must distinguish his ecological experience from
his actual ecological behavior. The former concerns a hunter’s accu-
mulated sum total of beliefs and observation-based knowledge of
the environment and the place of human beings within it. This inti-
mately experiential and well-defined body of knowledge includes
a wide range of detailed data and keen empirical observations on
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all aspects of the Arctic environment, far exceeding the bounds of
strictly utilitarian knowledge needed for everyday existence (Nelson
1969:373—75, 1973 : 301~307). Information on past resource fluctua-
tions and community adaptations was encoded in both historical and
oral traditions, including folktales and myths (Minc 1986).

Quite to the contrary, what I will call here the “ecological behav-
ior” of Arctic peoples—that is, their actual resource management
practices—was multifaceted, sometimes contradictory, and, as our
examples above illustrate, in many cases downright destructive. It
stands in need of dispassionate appraisal in light of what we now
know about wildlife ecology, game conservation, and rational envi-
ronmental practices.

Arctic versus Boreal Subsistence

In comparing the ecological experience and behavior of various
groups of traditional hunters, we should bear in mind that both are
always heavily imprinted with the local circumstances prevailing in
the hunter’s environment. Thus, obvious differences exist between
the harvesting methods and behavior of tundra as opposed to boreal
forest hunters (i.e., Eskimo/Inuit vs. Tungus, Ket, and Athapaskan),
and we readily trace their origins in the differing natural cycles of
the two biomes. In conditions of greater game diversity found in the
boreal forest/taiga environment, a local hunter encountered relatively
predictable though highly patchy distribution of hunting resources in
both space and time. He could choose and use alternative resources
to a far greater degree than an Arctic hunter. This condition held
consistently true except for very rare anomalies of shortages due to
unusually severe weather, game fluctuations, or simultaneously co-
incident lows in the long-term cycles of several species at once.”
Herein lies, in my opinion, an explanation for the more “conserva-
tionist” and, at the same time, profoundly spiritual ecological belief
system of the boreal forest hunters compared to hunters in the Arc-
tic. The idea of “equilibrium” is fully applicable to the relationship
that boreal forest peoples maintained with their resources and en-
vironment via rational ecological knowledge and ostensibly magical
practices and rituals found within their traditional animistic frame-
work. Humans, various species of animals, and even plants were
visualized as possessing equal rights and equal power within a single
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cooperative community, whose relations were based upon mutual re-
spect and strict codes of deeply spiritual etiquette. This worldview
and its components have been thoroughly described among North
American Indians, but can also be traced among most native peoples
of the Siberia boreal zone, including the Evenk, Khanty, Ket, Sel’kup,
Nivkh, and Nanay.?

In contrast, Arctic inland and coastal hunters lived in extremely
unstable natural environments. These subsistence harvesters perforce
developed a more aggressive ecological ideology. Their actual man-
agement practices were constantly in contradiction with a conser-
vationist hunting culture and rituals, which on the whole appear
to reflect a similarly animistic belief system (see Gurvich 1975:78—
79, Popov 1984: 56—59, Simchenko 1976:239—41, Vdovin 1976:22).
Compared to the deeply ritualized traditions of the boreal forest
societies, the harvesting ethic of Arctic hunters appears highly sim-
plified, in part because lower species diversity required definition of
the human stance toward a much smaller number of game animals
in the Arctic. For example, among the North Alaskan Inuit only the
bowhead whale, grizzly bear, and wolf hunts were associated with
elaborate ritual practices, while the vast majority of animals (seals,
beluga, walrus, caribou, birds, and fish) were harvested with a mini-
mum of ritual (Spencer 1959: 267—76).

The greater simplicity of Arctic belief systems, however, does not
prevent some authors from maintaining that Arctic hunters have
achieved more resilient and technologically more successful harvest-
ing practices than the hunters of the boreal forest (Nelson 1973, 301—
16). However, we can suppose that the Arctic hunter’s ecological
“aggressiveness” was by no means an invariable component of his
ecological ethics and behavior. It seemingly remained dormant until
provoked in times of scarce game or deteriorating hunting conditions.
But, when game was plentiful and catches reliable, practices tended
to be more ritualized, or at least people had more time for elabo-
rate hunting rituals and festivals. In all likelihood, the monumental
sanctuary of Whale Alley and the dozens of ritual arrangements of
juvenile gray whale skulls at Masik and other sites on the Bering
Strait represent just such a phase in the aboriginal spiritual traditions
of the Arctic.



CHAPTER EIGHT

Arctic Adaptations and
Paleolithic Society

inquiry, the boundaries of which are generally well defined in

space and time. The “field” of Arctic ecological anthropology
focuses upon interactions between circumpolar peoples and their en-
vironments. This means that its geographical boundaries are fairly
strictly defined, and venturing beyond can be at times a risky busi-
ness. As we saw in chapter 7, the ecological experience and behavior
of boreal hunters derived from different principles of environmental
interaction than those of people who lived in the barren tundra and
Arctic coastlands. Therefore, in attempting to draw broad generaliza-
tions we should do so in full awareness that there are many “ethno-
ecologies”—Arctic, boreal, tropical, mountainous, desert, and so
forth—each with its own parameters, internal logic, and models of
development.

We have far more temporal flexibility in our use of Arctic ecologi-
cal anthropology. At present, the archeologically established history
of Arctic aborigines is thirteen to fourteen millenia long, if one counts
apparently highly reliable dates from the Berelekh settlement, at 71°
N in the lower course of the Indigirka River in northern Yakutia. But
even these data are clearly not limiting. Ever since the English ge-
ologist William Boyd Dawkins hypothesized a relationship between
contemporary Eskimos and Upper Paleolithic hunters of Western
Europe, it has been clear that the culture of circumpolar peoples
has broad historical parallels. Although Dawkins’s hypothesis was

In modern social sciences, each discipline has its own field of
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subsequently disproved, for many decades Arctic ethnography has
been considered an invaluable source for archeological and historical
studies of prehistoric society.'

Thus opens yet another field of scientific inquiry in which models
of aboriginal Arctic subsistence prove highly useful. Asis well known,
in economic-cultural terms the Upper Paleolithic hunters of the north-
ern Eurasian late Pleistocene glacial plains (25,000 to 12,000 years
B.P.) are considered the closest historical analogue to indigenous cir-
cumpolar peoples. According to recent reconstructions, these hunters
settled the open spaces of the periglacial “tundra-steppe zone,” where
a harsh, cold climate prevailed.? They based their subsistence on
hunting several of the late Pleistocene so-called big-game species,
including woolly mammoth, caribou, and bison.

Long ago, archeologists pointed out the direct parallels in material
culture between Upper Paleolithic mammoth hunters in the Central
Russian Plain and southern Siberia and several modern circumpolar
groups, first and foremost Eskimo. The high productivity of prehis-
toric hunting allowed many periglacial prehistoric bands to conduct
a sedentary or semisedentary way of life and even to build, as the
Eskimo did, large settlements of permanent dwellings. Other archeo-
logically confirmed direct cultural parallels include construction of
permanent framed winter dwellings made from wood poles or large
mammal bones (whale or mammoth); use of permafrost meat-storage
pits; straight-cut outer garments made from fur; use of animal bones
for fuel, and as raw materials for hunting and digging tools; and use
of large stone knives to butcher large animals.?

In addition, many scholars discern vivid parallels in decorative art,
elements of social organization, rituals, counting systems, ornamen-
tation, and, of course, in overall principles of ecological behavior.*
In all these respects the prehistoric residents of the northern Eur-
asian glacial plains, in the words of American paleontologist Arthur
Jellinek, «. . . are the most comparable to the Eskimos—the only
surviving culture with a carnivorous orientation as extreme as the
Eurasian Upper Paleolithic” (Jellinek 1967:195).

Until now the search for such culturai analogies between paleo-
lithic and Arctic aboriginal societies was mainly the work of arche-
ologists. Russian ethnographers, in contrast, are presently highly
skeptical of directly extrapolating from eighteenth- or nineteenth-
century sources to the Upper Paleolithic (see Pershits 1979:32~35,
Fainberg 1986:136). Even given the apparent resemblances (or simi-
larities) in many aspects of material or spiritual culture, not one



Arctic Adaptations and Paleolithic Society 243

traditional Arctic group can be compared with Upper Paleolithic
mammoth-hunting peoples in terms of the former’s much longer
historical development and richer patchwork of cultural contacts.
But the truth of this general premise does not negate the possi-
bility of using carefully selected ethnographic analogues for historical
or archeological reconstructions. Many characteristics of Paleolithic
hunting behavior and everyday life truly are extremely hard to com-
prehend on the basis of available archeological records alone.

And here our knowledge of indigenous Arctic subsistence and
ecology can prove of great value. Direct ethnographic observation,
or models that include use of local oral tradition, are capable of re-
capturing methods of hunting, butchering, preserving and preparing
food, making household items, building homes on permafrost, or
making use of local resources to adapt to a cold, glacial environ-
ment. Although socially and even ecologically the historical Bering
Sea Eskimo is far removed from the Paleolithic mammoth hunter
of the Central Russian Plain, such details are crucial to meaningful
interpretation of archeological materials. Several archeologists have
long recognized and made use of the ecological knowledge of Arctic
residents in seeking to understand life in Upper Paleolithic societies.’

What contribution to this debate can we glean from the preceding
analysis of forms of traditional subsistence among northern Siberian
people? 1 would like to illustrate the possibilities with just a few of
the most striking examples concerning general principles of hunting,
resource use, population and settlement dynamics, and the character-
istics of demographic reproduction in prehistoric communities. This
range of topics thus recapitulates the essential elements of subsis-
tence among Arctic natives presented in earlier chapters, including
the ethics and practice of resource utilization. I should stipulate that,
where possible, I have confined myself to examples from within the
geographical territory of northern Eurasia, since all the suggested
parallels are by no means equally applicable to the Palecindian Clo-
vis mammoth hunters of North America, another highly successful
adaptation of Upper Paleolithic hunting culture.

Prebistoric Hunting Tactics

At numerous points Russian archeologists have emphasized that the
semisedentary way of life and comparatively large size of Upper
Paleolithic communities in the periglacial zone of Eastern and Central
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Europe were the direct result of a highly productive prehistoric hunt-
ing economy (Bibikov 1969:17—18, Ermolova 1978:195, Efimenko
1931:58—60, Gladkikh et al. 1985:73—74, Grigor’ev 1968:155—56,
Pidoplichko 1976: 44, etc.). The harvest of mammoths and other large
herbivorous animals amply sufficed to meet the community’s needs
for food, fuel, and raw materials for clothing, tools, and housing.
In this respect Upper Paleolithic hunting truly resembled the sub-
sistence systems of Arctic whale and walrus hunters of the Bering
Strait region, which were characterized by an equally high level of
“sufficiency” and specialization.

But the Upper Paleolithic hunting equipment, as we know, was
markedly inferior to that of the historical Eskimo. The former had
neither complex toggling harpoons with attached floats nor swift,
tillered skinboats. When hunting on open water, Eskimo hunters
carried or towed the carcasses of harvested animals home by boat,
and used dog teams or pull-sleds to transport meat caught on ice
or land. With the possible exception of primitive sledges, we have
no knowledge of any comparable Paleolithic means for transport-
ing game.

This strongly suggests that ancient hunters focused their efforts on
harvesting quarry as close to the village as possible. Otherwise, drag-
ging the meat, blubber, and bones back to the village from the hunting
site would have consumed a disproportionate amount of labor. This
would have increased the creative pressure to refine the harvesting
process itself to an extremely efficient art, since a hunter traveling
on foot knew he could carry back only a small portion of an animal
killed far from home: “The greater the distance over which meat is
to be transported, . . . [and] the greater the bulk of material to be
transported per unit of time, . . . the more radical will be the culling
of low-utility anatomical parts along the transport route” (Binford
1978:459).

Analogies with Eskimo whaling may help to explain the subsis-
tence strategies of the Upper Paleolithic big-game hunters. To reiterate
briefly, Eskimos harvested large sea mammals in two ways. The first
consisted of timing the hunt to coincide with periods and places when
the animals’ mobility was naturally constricted, such as seal and wal-
ruses at rookeries or ice fields, or whales migrating through narrow
leads, sleeping on the water’s surface, or trapped in shallow water,
inlets, or bays. The second strategy relied upon multiple, rapid strikes
to weaken the animal as quickly as possible from loss of blood, com-
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pounded by floats that increasingly dragged on the animal as it tired.
In both cases, the key weapon was not the harpoon (an analogue to
the Paleolithic dart) but a heavy killing lance. In the whale and wal-
rus hunt, this long, sharpened, bone-tipped lance was not hurled at
the target, but held firmly with both hands to kill the animal with a
deep, penetrating blow once it had weakened sufficiently to approach
it directly.

Hunting with a heavy, killing lance requires close physical con-
tact between hunter and prey. Although Arctic aborigines could not
swim at all, they did not fear such close contact with the hulking sea
mammals. We would expect to find indications of a similar attitude
in reconstructions of Upper Paleolithic mammoth hunters.

Hence, popular imagery depicting bands of prehistoric hunters
tracking or clustered around woolly mammoths, armed with light
spears or hefting stone axes, clubs, or even big rocks should be dis-
missed as unrealistic. In all likelihood, well-organized hunting parties
preferred to lie in wait for the animals, or even to drive them closer
to the community’s camp, or toward river crossings, ravines, or shal-
low water thinly covered with ice—that is, to areas where the game’s
mobility was naturally constrained. Then, hunters could use artificial
means to limit the prey’s mobility still further by wounding, distract-
ing, frightening, or physically overwhelming it.

A strong and experienced hunter (“harpooner”) probably deliv-
ered the mortal blow to the mammoth or other large animal at an
appropriate moment with a heavy lance, tipped with a long, bayonet-
like point of mammoth tusk or horn.® Fragments of such points or
even whole spears made from mammoth tusk have been found in
excavations of many Paleolithic mammoth-hunter settlements on the
Central Russian Plain and in southern Siberia.’

Only such an efficient and well-thought-out strategy could ex-
plain the discovery in some of these camps of large chunks of whole
mammoth carcasses, piles of ribs and vertebrae of too little value
to warrant transportation, and even entire undismembered skele-
tons (Efimenko 1931: §9—60, Ermolova 1985 : 11, Gerasimov 1958: 42,
Gladkikh et al. 1985, illustration in Pidoplichko 1976, Klein 1969,
Soffer 1985). Collective hunting, butchering, and conveyance of the
catch to camp clearly point to a high degree of social organization in
Paleolithic communities, and a refined and conscientiously observed
system of cooperation and division of labor. The analogies with co-
operative whale hunting among the Eskimo are obvious. Behind these



246 ARCTIC ADAPTATIONS

analogies lie the accumulated weight of experience of many profes-
sional hunters, and a distribution of labor, painstakingly developed
over the course of centuries and observable even today among con-
temporary Eskimo boat crews and Yukagir, Nganasan, and Chipe-
wyan caribou-hunting groups. We can hypothesize that elements
of these relationships existed among Upper Paleolithic mammoth-
hunting communities, including communal ecological knowledge,
harvest ethics, and resource utilization systems.

Settlement Patterns of the Prebistoric Population

Given similar harvest tactics, selection of optimal settlement sites
was crucially important to Paleolithic subsistence. Once again we can
look for analogies with traditional Arctic ecology. In chapter 2, we
reviewed the basic locational criteria for Eskimo settlements: prox-
imity to the most productive hunting areas, a variety of easily ac-
cessible resources, good visibility of surrounding waters and lands,
and location where two or more resource ecosystems converge. All
hold true for many identified Upper Paleolithic hunting sites. Thus, it
would seem that ecological locational stereotypes existed for Paleo-
lithic communities just as for Arctic residents.

Upper Paleolithicencampments on the Russian Plain and in Siberia
show a well-established tendency to be located close to river valleys,
especially on capes and spits formed by lateral ravines or hollows
(Boriskovskii 1963:26—27, Efimenko 1953:419—20, Pidoplichko
1976:15, Rogachev 1957:18—19, Soffer 1985 :235-38, Velichko et al.
1977:46—49). Even considering the relatively low density of the
Paleolithic population, however, such ecologically ideal niches were
limited in number. Therefore, hunters might frequently or even pref-
erentially reuse the territories of old, abandoned communities. Eski-
mos often did the same when selecting new settlement sites. The
remains of previous inhabitation served as visual reminders that the
site was an ecologically advantageous one, and created a sense of
both real and imagined continuity of resource use in that place. Not
least important, evidently, was the opportunity to recycle the remains
of abandoned dwellings as building materials for a new settlement
(see Abramova1964:177,Bader1977:37,1978:189, Bibikov 1981:48,
Grigor’ev 1972:19—~21, Pidoplichko 1976:107, Sergin 1974:7, etc.).
This tradition is well recorded among the Chukchi Peninsula Eskimo
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and ancient Eskimo whalebone-dwelling settlements in the Canadian
Arctic.

Analysis of Whale Alley and of the remains of other large Eskimo
constructions indicates the impressive engineering capabilities of an-
cient residents of the Arctic. How they accomplished such large-
scale construction with a minimum of tools in permafrost conditions
remains a mystery. The capacious dimensions of ancient semisub-
terranean dwellings and the sheer mass of building materials such
as whalebone, huge boulders, and wood beams, continue to con-
found not only the archeologists, but contemporary native people
as well, who have lost the skills and knowledge of such construc-
tion techniques. “People used to be stronger than they are today,”
was the response from our Eskimo guides when we unearthed whale
jaws five meters long or skulls weighing almost a ton at such sites.
Evidently, the same comment would be forthcoming in regard to
the Paleolithic builders of mammoth-bone dwellings, which in some
cases consist literally of hundreds of specially chosen, at times even
hand-tooled, bones from many animals. Although the bones of a
mammoth weigh considerably less than a whale’s—the skull, for ex-
ample, weighs about one hundred kilograms, and a tusk about two
hundred (Soffer 1985 : 280)—the total weight of “building materials”
used in construction could be as much as fifteen to twenty tons per
site (Bibikov 1981: 40, Gladkikh et al. 1985 : 71, Pidoplichko 1976: 41,
Soffer 1985:379—81).

The possibility that Paleolithic communities made repeated use of
abandoned dwellings and camp sites makes it difficult to estimate the
population of these sites accurately. After all, even a small group that
changed its location and reinhabited unused dwellings periodically
or even seasonally could create the archeological illusion that the
area was intensively used on a protracted basis. We encountered this
with Arctic hunters as well: on the southeast coast of the Chukchi
Peninsula, almost every bay contains archeological remains of an-
cient Eskimo dwellings and campsites, but it is well known that they
were never inhabited simultaneously (Krupnik 1981a:105).

In this case, the Arctic data can be used quite successfully to adjust
for the artificial effect of repeated inhabitation on archeologically
derived Paleolithic population estimates, as well as the estimated
territorial dimensions and statistics on population and density of
inhabitation across large regions. It is usually believed that Upper
Paleolithic periglacial hunting communities consisted of 50 to 100
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people, with a resource area of 500 to 720 square kilometers, although
lower and much higher estimates exist as well (Bibikov 1969:13-14,
Efimenko 1931:59, 1953:437, Grigor’ev 1968:152, 1970: 59, Hassan
1979:140, Masson 1976: 31, 104, Shnirel’man 1986: 432, etc.). By tra-
ditional Arctic standards, a residential community of 5o is already
quite large, while a group of 100 or more is a rare exception indeed.
Such “clots” of population were possible only in the most resource-
rich locations and always coincided with seasonal migration routes
of various game species. The entire remainder of the community’s
territory was used only a few months a year, or episodically during
emergencies.

If we now follow the Pleistocene geographers in supposing that
groups of prehistoric hunters were closely tied to river valleys—the
migration routes and zones of increased game concentrations (Vere-
shchagin 1971:206—207, 1979:32, Pidoplichko 1976:24), then ag-
gregate estimates of the average density and population for wide re-
gions during the Paleolithic era appear fairly uninformative. As with
the coastal hunters of the Arctic, the actual determinant of settle-
ment among prehistoric communities was not the absolute amount
of territory accessible from that location, but rather the number of
intensively used ecological niches dotting the river’s edge or shore-
line. Areas of high population density were thus separated by huge,
virtually uninhabited watersheds.

Archeologists sometimes try to use game estimates to determine
how long a Paleolithic site was occupied, and by how many people
(see Bibikov 1969:14—18, 1981: 3637, Ermolova 1978:176—77, Klein
1969 220-25, Pidoplichko 1969: 151—54, Soffer 1985 : 292—302, etc.).
Notwnthstandmg large discrepancies and margins of error, this
method appears quite reliable, especially when it is adjusted to sub-
sistence balances, as has been done for some historical groups of
Arctic hunters. If a juvenile mammoth, to use Pidoplichko’s figure,
provided 1,000 kilograms of meat (Pidoplichko 1969:152)—that is,
the approximate equivalent of 2 or 3 walrus and 2 to 3 times less than
a juvenile gray or bowhead whale —then a prehistoric community
of 50 had to kill 12 to 15 small mammoths each year. Based on the
total caloric content of one reindeer carcass, reindeer hunting would
have had to yield for the same community no less than 600 to 8o0
animals a year, or, according to other estimates, as much as goo rein-
deer a year (Ermolova 1978:176—77). Vereshchagin calculated that
the Upper Paleolithic hunters of the Central Russian Plain and the
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Crimean Peninsula, a population of about 15,000 required approxi-
mately 10,500,000 kilograms of meat a year. To meet these demands,
hunters would thus have had to kill 80,000 horses (100 kilograms of
butchered meat per animal), 30,000 bison (300 kilograms of butch-
ered meat per animal), 120,000 reindeer, or 10,000 mammoths a year
(Vereshchagin 1967a:381, Vereshchagin and Baryshnikov 1984: 508).
All these calculations were based on an assumption that the catch
was fully and efficiently utilized, which was highly unlikely to have
been the case.

A huge number of animal bones must thus have accumulated at
Paleolithic sites in only a few years, even considering that some part of
these may have been burned for fuel in cooking fires. And here again
we can draw from an Arctic parallel. Fifty to eighty people could
easily have resided in the ancient settlement of Masik on Mechigmen
Bay, where the skulls of approximately two thousand juvenile gray
whales were found, the largest such accumulation reported anywhere
on the Chukchi Peninsula. In order to accumulate this many bones
over the course of two to three centuries, the community would have
had to catch five to eight whales a year.

We can assume that Paleolithic sites with large layers of bone re-
mains were inhabited for much shorter periods of time. The 1,000
aurochs killed at Amvrosievka site would have fed a community of
100 to 120 for 3 to § years, if the entire carcass was fully used, which,
as we know, was not the case. The remains of 600 reindeer found
at the Malta site in southern Siberia, and of 400—500 animals at
Schussenreed, Switzerland, would hardly have met the full annual
requirements of a Paleolithic hunting band of some 50 people if they
lived exclusively on reindeer. Even the largest Paleolithic reindeer
bone accumulations in Western Europe, at Stellmoore site in north-
ern Germany {about 1,200 animals) and at Gourdan site in southern
France {(more than 3,000), could represent deposits of only a few suc-
cessful hunting seasons (see bone estimates in: Ermolova 1978:176;
Mongait 1973 :142; Okladnikov 1941:25; Sturdy 1975:64, etc.). At
present, the duration of residence at Paleolithic sites is determined by
archeologists mainly on the basis of a so-called “minimum number”
of harvested animals, recalculated to fulfill estimated human needs.
By introducing ethnographic realities from the experience of Arctic
native people—their methods of butchering and transporting meat,
the seasonality of hunting, their ways of preserving and using food,
etc.—we may alter such calculations profoundly.
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Natural Resource Utilization

We have much evidence that Upper Paleolithic hunting was extremely
wasteful and irrational (Bader 1978:192, Boriskovskii 1979:186, Za-
miatnin 1960:97, 100, Masson 1976:30). Some archeologists are
fairly categorical on this issue. “In general, paleolithic harvest was
rapacious at all times, including calving and nursing seasons. No
limits were set for harvesting particular game populations and fre-
quently, the catch exceeded actual food consumption” (Liubin and
Baryshnikov 1985:7).

Bone remains in archeological sites indicate that the basic catch
consisted of seasonal groupings of animals made up of young indi-
viduals and females with offspring, that is, the most vulnerable part of
the game population (Boriskovskii 1953 : 325, Pidoplichko 1969: 69,
1976:78, 91, Pidoplichko et al 1972:190, Vereshchagin 1971:213).
Cases of overhunting are well known in the European and Russian
Upper Paleolithic, leading to decimation of entire herds of large
herbivores (at Soliutre, Amvrosievka, Starosel’e, and several other
sites). In such cases, many carcasses were completely untouched (Za-
miatnin 1960: 100, Boriskovskii 1984:178, Pidoplichko 1953:64—65,
Vereshchagin 1971:208, 215). A similar model of cropping an entire
family unit, intended for the slaughter of calves and subadults but
resulting in enormous wastes of meat, was introduced recently for
Clovis Paleoindian mammoth hunters in North America (Saunders
1980).

Although remains of small “household pits” (for meat storage?)
have been found in some Paleolithic archeological sites on the Rus-
sian Plain (Efimenko 1953 :429—30, Zamiatnin 1960:100, Rogachev
1970:72—76, Sergin 1983:28—29), it is hard to say how effectively a
prehistoric hunter was able to lay in stores of game. Arctic residents
had a tradition of creating huge food reserves, and even they were un-
able to preserve anywhere near all the catch for subsequent use before
it rotted. Even in the cold northern climate, the meat of various ani-
mals does not keep and spoil equally. The Asiatic Eskimo maintain,
for example, that walrus meat is the most suitable for frozen stor-
age underground, while the meat of bearded and other seals works
best for summer air drying. The time of the hunt is critical, since
even under permafrost conditions only some of the catch could be
preserved if the weather was warm. The same Eskimos tell that a bow-
head whale killed in the fall migration had to be fully butchered right
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away, because it would go bad within two to three days. The meat of
gray whales killed in summer spoiled even faster. Therefore, periods
of intense storage activity were very short among Arctic peoples, and
usually took place in early spring or late fall (see chapter 2).

Evidently, residents of Paleolithic settlements also laid in most of
their food reserve in the fall, when they had a better chance of stor-
ing it in frozen form.” During the warmer months of the year, Upper
Paleolithic hunters’ subsistence was apparently based on episodic har-
vesting of large herbivores. Only part of the fresh meat was consumed
after the hunt, and most of the harvest went to waste. In this case, to
save labor, the most accessible animals were killed the fastest—juve-
niles, pregnant females, and, of course, calves. Arguments in favor
of selective extraction of calves and juvenile animals by mammoth
hunters of the Central Russian Plain remain rather contradictory (Sof-
fer 1985:303—308), and harvest strategies might differ significantly
from one area to another, as well as among Upper Paleolithic Russia,
Siberia, and Paleoindian North America.

But we are hard pressed to find an alternative explanation for
the obvious differences between the age-sex structure of the natural,
“catastrophic” accumulations of entire mammoth herd remains such
as the Berelekh “cemetery” on the lower Indigirka River in Arc-
tic Siberia, and those of the Paleolithic settlements in the Central
Russian Plain. Hence at the Mezhirich Paleolithic site in Ukraine,
which has the largest counted number of mammoth remains known
(109 animals), calves and juveniles constitute 8o to 85 percent, while
old animals were all but absent. In contrast, only about half the
Berelekh herd, which apparently died of natural causes, was made
up of calves and juveniles, while mature and older mammoths con-
stituted 21 percent (Pidoplichko 1976:77-78, Soffer 1985 : 306—307,
Vereshchagin 1977, Zherekhova 1977:56). The largest Paleolithic
mammoth-hunting camps in North America, at Dent and Lehner
Ranches, also contain only or primarily calf and juvenile remains
(Haury et al. 1959:27—28, Saunders 1980: 90, Soffer 1985 : 306—308).

The unsparing, rapacious character of prehistoric hunting must
have had a destructive effect on the game resources of the tundra-
steppe and on the Paleolithic hunter’s environment in general. The
active role of Upper Paleolithic big-game hunters in wiping out many
large Pleistocene mammals of the Eurasian periglacial plains has been
emphasized many times (Bader 1978:186—88, Budyko 1967:33~35,
1974:246—49, Vereshchagin 1971:215, 224—30, Vereshchagin and
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Baryshnikov 1984 : 507—509). The crux of the debate appears to cen-
ter on the relative effect of human predation compared to various
ecological factors in the disappearance of Eurasian mammoth fauna,
as was the case with other large Pleistocene herbivorous mammals
in North and South America, Africa, and Australia (see Grayson
1980:1967a,b:387~91, Masson 1976: 3031, Martin 1967a,b, 1973,
1982, 1984, and several papers in Martin and Klein 1984 and Martin
and Wright 1967).

A culture in which big-game hunting forms the basis of subsistence
cannot help but be aggressive toward the environment. The accumu-
lated weight of social and technological adaptation in such a culture
permits a human community to break the laws of biological balance,
and irrevocably prods the community into destruction of equilibrium
in the environment. The community’s technical capabilities and the
stability of its habitat, however, are another matter. In some places,
intensive human predation consisting of selective extermination of
calves or of cropping entire family units comprised of females, calves,
and subadults could continue for a long time without threatening the
well-being of a game population. This is exactly what may have oc-
curred among the hunters of juvenile gray whales at Masik site on
the Chukchi Peninsula, or the Thule whalers on Somerset Island in
the Canadian Arctic. However, if the environment is unstable and the
community’s biological resources experience sharp cyclical fluctua-
tions, the pressure of such hunting can rapidly lead to catastrophic
results. This conclusion, though formulated here based upon analy-
sis of prehistoric and early-contact Arctic hunters, is fully applicable
to the Paleolithic ecumene as well (McDonald 1984:426—27, Soffer
1985:209—1I).

We should not overlook the fact that, in addition to direct exter-
mination of animals, prehistoric man also had a powerful indirect
effect on game stocks. The consequences of artificial barricades, scar-
ing game away from watering holes or “refuge” pastures, destruction
of traditional migration routes, splitting up grazing areas, or divid-
ing large herds could be just as pernicious (Haynes 1980:115, Jelinek
1967:119, Vereshchagin 1971: 215, Zamiatnin 1960:100). Of course,
parallels with the Arctic hunting techniques cannot directly answer
the question troubling Pleistocene archeologists and zoologists the
most: who or what caused the extinction of mammoths in the peri-
glacial plains of Eurasia and North America? But the basic fact that,
at certain times, Upper Paleolithic hunters, like their historic Arctic
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counterparts, could utilize resources in such a way as to destroy the
equilibrium in these ecosystems is no longer in doubt.

Mobility and Migration in the Paleolithic Community

Given this hunting strategy, instability was endemic to prehistoric
resource utilization. It is true that certain paleogeographical recon-
structions indicate that the Pleistocene tundra-steppe was biologically
very productive, immeasurably more so than the modern landscapes
of the Arctic realm (Butzer 1964:374—75, Masson 1976: 38, Vere-
shchagin 1979:166, Vereshchagin and Kuz’mina 1977:77). However,
available calculations of biomass and reproduction rates for large
Pleistocene mammals are usually conducted by analogy with the mod-
ern African savanna and therefore may be inherently flawed.

We have already noted that the hunters of the periglacial tundra-
steppe, like the traditional occupants of the Arctic, could conduct
sedentary, or, more precisely, semisedentary lives only in areas of ele-
vated biological productivity—on migration routes or in places of
seasonal accumulation of large herds of game. But this analogy is in-
complete: Upper Paleolithic hunters most likely lacked the “Eskimo™-
style techniques for building large food reserves that lent subsistence
some stability. Therefore, another model of resource exploitation
seems more likely for them: expansion or migration, harvesting the
new territory until its resources were quickly exhausted, then moving
on to another ecological niche.

This model is reminiscent of the subsistence system of Arctic tun-
dra hunters or, to an even greater degree, that of the traditional
hunters of the boreal forest such as Athapaskan Indians, Ket, or
Sel’kup. It can only exist where population density is extremely low,
small hunting bands are constantly on the move, and each commu-
nity has a large territory of its own. In addition, this model requires
quite modern means of transportation, including boats, sled or pack
dogs, skis, hand-sledges, and so forth. The hunters of the perigla-
cial Eurasian plains do not appear to have possessed any of these
technological means.

Residents of the periglacial zone seem to have discovered that
the most efficient adaptive form for human life there was constant
mobility, or, more precisely, the capacity for constant mobility and
rapid territorial shifts. This does not mean that the ancient mam-
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moth hunters conducted a nomadic way of life, following the game
herds wherever they went. A prehistoric community might have sev-
eral settlement sites within its use area and shift sequentially between
them throughout the year or at certain intervals. A similar way of life
was found among the Inuit of the Canadian Arctic, who maintained
a very complicated system of seasonal resource use with several types
of stationary or semistationary dwellings. A Paleolithic community
could disperse seasonally into a number of smaller hunting bands,
each with their own hunting trails and fixed campsites, as was the
case in the past among the Eskimos of northwestern Alaska or the
southeastern Chukchi Peninsula. Lastly, when necessary, a commu-
nity was capable of rapid segmentation and separation into several
“daughter” subgroups, that could relocate flexibly, and could thus
expand the larger group’s residence area through migration.

We have already seen how effectively this mechanism functioned
within the traditional subsistence systems of the Eurasian Arctic. |
will only reemphasize that, among Arctic communities, migration
was by no means always the consequence of famine, overpopulation,
or any other crisis. As some Eskimo cases illustrate, these migra-
tions frequently originated at times when food was in relatively good
supply, and reflected the group’s attempt to increase its territory, bol-
ster its resource base, search for new hunting sites, or defuse personal
rivalries and social tensions brewing within the community (Row-
ley 1985). But the traditional residents of the Arctic were also fully
capable of purely human curiosity, wanderlust, or dreams of a “better
life” to be found over the next pressure-ridge.

I think it is fair to expect that all of these motives influenced the
people of the Upper Paleolithic as well. Like traditional Arctic resi-
dents, Paleolithic hunters could believe in the existence of “unspoiled
lands” rich in game with plentiful offspring that retreated there each
year to escape the predations of humans. Therefore, in the search for
new, untouched hunting areas, prehistoric bands gradually pushed
further along the game animals’ seasonal migration routes. Of course,
people moved much more slowly than animals, but each year they
would catch up with the migration routes of game and birds and thus
verify their course.

As we saw in the preceding chapters, this is in fact how arche-
ologists reconstruct the settlement process of the Canadian Arctic by
Thule Eskimos at the end of the first millennium .. Entire hunting
communities, more mobile “daughter” bands, and even individual
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families of intrepid travelers, could pour eastward behind the sea-
mammal herds in a migration wave. Evidently, human settlement of
the polar extremes of Eurasia occurred in the same way, after the
retreat of the last glaciers or during the Holocene optimum, when
groups of inland reindeer hunters advanced into the Arctic tundra
from the Kola Peninsula to the Pacific Ocean (see chapter 7).

In both of the aforementioned cases, migration took place dur-
ing ecologically favorable periods across a front of hundreds or even
thousands of kilometers. This means that large expansions in the Arc-
tic ecumene usually occurred as the result of fairly massive population
influxes, not because of the coincidental survival of isolated bands of
refugees from famine or a more populous competitor. According to
recent reconstructions, this was true of the successive waves of settle-
ment in northeast Asia, Beringia, and northern North America by the
distant ancestors of Eskimo, Aleut, Athapaskan, and Paleosiberian
{Paleoasiatic) peoples (Turner 1985 : 50—57). Apparently, the multiple
Upper Paleolithic inhabitations of the Central Russian Plain con-
curred with retreat and advance phases during the most recent gla-
ciation. I wonder whether the same model may be applicable even to
the original peopling of North America by proto-Paleoindians. Paul
Martin called this massive settlement “the discovery of the largest
productive unexploited landmass in human history,” comparable in
the modern imagination only to discovery of a new habitable planet
(1973:969). And here, by way of confirmation, one might recall the
proud words of the American geographer Carl Sauer: “Folk who
stuffed or starved, who took no heed of the tomorrow, could not have
possessed the Earth or [and!—I. K.} laid the foundations of human
culture” (Sauer 1956: 50).

Demograpbhic Processes in Prebistoric Communities

As the preceding examples show, expansion of the prehistoric ecu-
mene and exploitation of new, larger use areas would have been
impossible without stable population growth in Upper Paleolithic
hunting societies. After all, migration is not merely the simple reloca-
tion of a human unit from one ecological niche to another. Amidst the
continual fluctuations of birth and death, migration appears to in-
clude three independent demographic processes: decline (or demise)
of former age-sex structure, human losses in the process of migration
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itself, and reviving a lasting economic-demographic unit in a new
habitat.

Memories and stories of Asiatic Eskimo migrations during the
nineteenth and twentieth centuries provide evidence of elevated death
risks for the migrants, rapid successions of unsuccessful intermediate
settlement sites, and the periodic return of entire groups or certain
families to the old residence site. At all stages, survival and successful
adaptation in the new location was crucially dependent upon the rate
of natural increase among the migrants, and their ability to replenish
the loss of life incurred en route. This means that in acknowledging
the important role of migrations in Upper Paleolithic subsistence
hunting we must clearly recognize their capacity for rapid growth as
well, at least during certain periods of time.

Meanwhile, most academic reconstructions paint a very differ-
ent picture of demographic processes in Upper Paleolithic hunting
societies. They assert that prehistoric communities maintained small,
relatively stable populations and extremely low growth rates. Some
authors even reconstruct “statistical-average” indicators of Paleo-
lithic population growth of approximately o.015 percent a year, or
one to two people per thousand for an entire decade (Budyko 1967:
31, Bunak 1980:202~204, Coale 1974:43, Deevey 1960:198—200,
Dumond 1975 : 717, Hassan 1980: 305, etc.). Such low growth rates at-
tempt to strengthen the theoretical proposition that Pleistocene hunt-
ing communities supposedly lived in a constant state of K-selection;
that is, they were compelled to support a stable and relatively low
population in accordance with the “carrying capacity” of their habi-
tat (Bettinger 1980:2.06, Hayden 1981: 526-30).

Of course, “average” figures for tens and hundreds of millennia
can represent the possible growth rate of the Paleolithic human popu-
lation only in the most general way. The inaccuracy of these calcula-
tions in any short-term models for estimating of population growth
among Arctic residents is quite obvious.

The proposed explanations of demographic “stability” in the
Paleolithic population are very similar as well. Based on the assump-
tion that prehistoric communities were in environmental “homeo-
static equilibrium,” one has but to identify artificial means of popu-
lation control as the chief determinant of this stability, including
infanticide, abortion, regulation of sexual activity, and intertribal
wars.'® In contrast, some authors believe that demographic equilib-
rium in Paleolithic hunting groups was maintained by natural means:
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depressed birth rates owing to poor nutrition, the rigors of life, and
early female death; or a high overall death rate from starvation,
intertribal warfare, and epidemics (Averbukh 1967:20—24, Boughey
1973:161, Deevey 1960:195, Weiner 1968: 410—16; for a review of
available models of demographic reproduction in the prehistoric era,
see Hassan 1980:307—11).

Basically, the gist of both views is that, until the Mesolithic transi-
tion to more productive economic patterns, population growth was
very slow and for brief periods almost imperceptible. Therefore,
when represented in graphic form, the Paleolithic growth rate usually
appears as a straight line running almost parallel to the time axis
(see Boughey 1971:226—27, Coale 1974: 42, Deevey 1960:198, Has-
san 1980:306).

Such a global “statistical-average” reconstruction reflects only the
most general trend. Analogy with the demographic history of peoples
of the Arctic can develop the reconstruction more fully. As we have
discussed, their apparently retarded growth rate and stable popu-
lation as seen from a distant historical perspective are an illusion
resulting from a lack of sufficient or reliable data. The paucity of avail-
able information obscures the true dynamism of development: the
alternations of population spurts during favorable periods with cata-
strophic declines at moments of ecological crisis, mutual hostility, or
epidemics.

To an even greater degree, this inequity was characteristic for
demographic trends in the prehistoric era. That the death rate was
very high in prehistoric society is hardly in doubt, nor that huge popu-
lation losses occurred periodically from repeated famines, epidemics,
and natural disasters. But in places where specialized big-game hunt-
ing provided surplus production and the possibility of stable settle-
ment, the conditions were right for rapid population growth. In part,
this could have been the case during the Upper Paleolithic era in the
periglacial tundra-steppe, as several authors insist (Bibikov 1969 :17—
22, Gladilin 1974:73, Hassan 1980: 311—12, Turner 1985:52, Vere-
shchagin 1971:216).

According to some estimates, during periods of favorable devel-
opment, natural increase in Upper Paleolithic hunting communities
quite possibly could have reached 1.2 to 1.4 percent a year, that is,
one hundred times greater than the “average” level reconstructed for
the entire prehistoric era! (see Birdsell 1958:192, Deevey 1960: 200,
Dumond 1975:718, Martin 1973:970—71, Shnirel’man 1986:434).
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These periods probably did not last very long, but such growth rates
could result in the doubling of some communities in fifty to seventy
years. This means that relative overpopulation, substantial migration
flows, and rapid restitution of human losses were all fully realistic
possibilities in Paleolithic society.

A particularly favorable situation developed, evidently, when
Paleolithic hunters moved into new, previously uninhabited terri-
tory, where game had not yet adapted to sophisticated techniques of
human predation. The best-known example of this is the “Pleistocene
Overkill” model suggested by Paul Martin (Martin 1967a, 1967b,
1973, 1982, 1984). According to this scenario in its several computer-
simulated versions (Martin 1973, Mosimann and Martin 1975), ten
to twelve thousand years ago the glaciated plains of North America
became the epicenter of a “population explosion” never before wit-
nessed in the history of humankind, when an originally small group of
“initial migrants” swelled to as many as six hundred thousand people.
Such a rapidly growing population, with an estimated annual growth
rate of 3.5 percent, that is, doubling every twenty years, required only
around a thousand years to occupy the gigantic ecological niche of
North and South America, an area of more than forty million square
kilometers, and to destroy 85 percent of its big-game fauna.

Paul Martin remains the most consistent proponent of this
“Pleistocene Overkill” model (and of its latest “hunting blitzkrieg”
version—see Martin 1982, 1984), along with its ecological and demo-
graphic corollaries. In spite of widespread criticism and evident in-
accuracy in the suggested parameters of human reproduction success
in his North American “population explosion” model (Whittington
and Dyke 1984), this model is rightfully called “the first detailed
explanation of Pleistocene extinctions ever to have been forwarded
[and] . . . presented in such a powerful way” (Grayson 1984:821).
Of course, the Upper Paleolithic birth, death, and natural-increase
indicators used in North American computer scenarios (like the very
idea of unchecked exponential population growth in these different
ecological conditions) can hardly be applied directly to the big-game
hunters of the Central Russian Plain. But, on the other hand, re-
peated human migrations northward in northern Eurasia during the
late Pleistocene, as well as occupation of the entire circumpolar tun-
dra zone and the richest hunting niches on Arctic islands and coasts
during postglacial times, cannot be imagined without an assump-
tion of rapid, stepwise population growth. We find analogies to such
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rapid population leaps in entirely similar ecological conditions in the
ethnographic past of the people of the Arctic.

Ecological Crises and the Development
of Paleolithic Society

In that case, is the same cyclical model that we proposed above for
development of the traditional Arctic peoples applicable to Upper
Paleolithic big-game hunting societies? During the 1960s and 1970s
it was popular in archeological literature to stress the impact of eco-
logical crises on the development of human cultures in prehistory.
As is often cited, overexploitation of hunting resources by Paleolithic
hunters should unavoidably have disrupted their economy, destroyed
the society’s equilibrium with its environment, and at times even led
to a reduction in population and direct cultural-economic regression
(Bibikov 1969: 22, Budyko 1967: 35, 1977: 25154, Gladilin 1974:72,
Martin 1973:793).

On the other hand, some suggest that ecological crises could have
motivated early Paleolithic hunters to search for other means of sub-
sistence and a transition to new, more productive economic patterns.
A well-established “catastrophic” approach maintains that, since an-
cient times, ecological crises of overpopulation or resources have
accompanied the development of human society at every step, consti-
tuting an important factor in migrations, and providing a catalyst to
historical progress (Gladilin 1974:73—76, Hayden 1981:528, Lapin
1974:84—85).

In this case, the truth by no means lies somewhere in the middle.
Any beneficial effects that ecological crises may have had on prehis-
toric social development occurred only on the most general, global-
historical level. As the experience of Arctic peoples shows, within any
concrete community, an ecological crisis did not lead to progress, but
to hunger, traumatic demographic shocks, and disintegration of exist-
ing social and economic networks. Where serious crises occurred on
a regular basis, as they did among traditional Arctic societies, they in-
evitably impeded the process of cultural development, destroyed any
population increases achieved, and voided incipient forms of more
complex social relations.

The history of Eskimo hunting culture on the Chukchi Penin-
sula provides an especially clear illustration of such a scenario. For
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two thousand years, this culture went through several periods of ex-
pansion, accompanied by a boom in social achievements. At the far
edge of the ecumene, under conditions of a semiprehistoric forag-
ing economy, we find complex forms of social organization, spiritual
activity, and large-scale ritual construction that were previously con-
sidered possible only in early-agricultural civilizations (Arutiunov,
Krupnik, and Chlenov 1981). But as soon as the environmental pen-
dulum swung the other way, this progress was replaced by an equally
rapid cultural decline, such that even memories of these achievements
faded within a few centuries.

The victims of rises and falls in human culture in the Arctic sank
into historical invisibility, obscured by the depths of centuries and
by the countless generations of people that followed, exploiting the
polar limits of the ecumene. Therefore, in our descriptions and re-
constructions we actually refer to the “lucky” few who survived to
leave us fairly clear traces of their cultures or progeny, and whom we
have encountered directly in historical times. The true history of the
Arctic, according to Christian Vibe, is more a chronicle of number-
less disturbances and “explosions” than of continuity and survival,
and thus is only minimally accessible by means of the accumulated
tools and knowledge of science.

I believe that we must acknowledge this to an even greater degree
in our efforts to reconstruct the history of Paleolithic societies. All our
parallels with Arctic ecological anthropology indicate that these were
exceptionally dynamic human communities that experienced an end-
less succession of slumps and discoveries, regressions and advances
into unexplored areas of the planet. The generally “ecophobic,” ag-
gressive character of Upper Paleolithic hunting communities, and
their active behavior directed toward expanded reproduction corre-
late well with this conclusion.

It is precisely our experience of Arctic peoples that most resound-
ingly refutes the model so popular in the 1960s and 1970s, of primitive
hunting societies as stable, balanced groups living according to the
laws of ecological homeostasis with their environments (see Birdsell
1968, Deevey 1960, Divale 1972, Dumond 1975, Hayden 1972, Narr
1956, etc.). The ancient history of humankind knows too many in-
stances in which the equilibrium of ecosystems has been disrupted by
human overpredation or other unchecked economic activity to call
the attempt to maintain ecological stability a “universal mechanism”
of adaptation, the “archetype” of behavior in prehistoric societies.
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The “equilibrium approach” to the Paleolithic societies has been
thoroughly subjected to critical analysis (Cohen 1981:276, Henne-
berg 1975:87, Shnirel’'man 1986: 427, 434—35), not least for its aspi-
rations to acceptance as a universal explanatory model. It appears
more accurate to consider the “equilibrium™ option as one of many
possible modes of adaptation rather than as the sole, and certainly
not as the optimal, one. Such an adaptation might have functioned
effectively in a relatively stable environment, in which resources were
well known and could not be increased rapidly within a given sub-
sistence strategy. But it would have been of little use in an unstable
environment with sharp, cyclical fluctuations in game populations.

Not coincidentally, some authors believe that although artificial
means of population control, such as infanticide, abortion, sexual
taboos, etc., may have existed in prehistoric societies, they were not
widely practiced until after the transition to more intensive food-
producing economies (Boughey 1971:228-29, 289). As such they
were more typical of early-agricultural and pastoral societies, and
were firmly retained in antiquity, in the medieval period, and, of
course, in modern methods of “demographic planning.”

This perspective is confirmed in the general trend in human use of
the environment. With the transition from highly unreliable big-game
hunting in the Upper Paleolithic to more stable Mesolithic fishing,
gathering, and sea-mammal hunting, with the subsequent appearance
of food-producing economies, and then irrigated agriculture and in-
door stock breeding, humankind successively reduced the instability
of its existence. The productive capacities of the environment became
more and more defined, and the lows and highs in subsistence re-
sources increasingly predictable. Thus, the possibilities for planning
grew, along with regulation and even artifical limitation of a society’s
own needs.

We should, however, view the primary ecological aspect of human
evolution as the human species’ capacity to inhabit and appropriate
nearly the entire known range of environments on earth in a relatively
short period of time. Thanks to this, humankind acceded to a truly
unique place in the global biosphere. To attain this position, human
beings had to possess extraordinary evolutionary mechanisms, which
clearly distinguished them from the rest of the natural world.

These mechanisms were the use of fire, toolmaking, social organi-
zation, and the retention and transmission of culture. We can also add
a specific type of ecological bebavior to this list, one directed toward
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continual population growth and, objectively speaking, toward de-
struction of equilibrium with the environment. Lacking much in the
way of technology, prehistoric people were compelled to “overcome”
nature to a far greater degree than were their more powerful descen-
dants. But it was precisely this demand made on the environment by
human economy and reproduction, documented by the archeologi-
cal remains of traditional Arctic societies, that permitted Paleolithic
communities still at the hunter-gatherer economic stage to occupy,
appropriate, and transform practically the entire planet.



Epilogue

s our investigation and this book come to an end, I want only
to add a few words in closing about the future prospects for
“Arctic adaptations.” What is the significance of this con-
cept for Arctic researchers and residents today? And do the principles
established herein have any application outside of purely academic
research on the history and anthropology of native Arctic peoples?
It is possible to show that the role of the traditional adaptations
I have presented in this book is steadily eroding. Before the eyes of
one or two generations of anthropologists, the way of life, subsis-
tence, and the entire lattice of relationships between Arctic peoples
and their environment has been deeply transformed. Although ac-
cording to official statistics the great majority of Arctic natives are
considered “rural residents”—about 70 percent in Alaska and 75
percent in Siberia (Levin 1991:11, Itogi 1989:73, Statistics 1991:8—
9)—most of them now live in large modernized communities firmly
situated within the contemporary cash economy. This process began
long before our time. But in the late twentieth century it acquired a
precipitous and, it now appears, irreversible character.

Of course, whaling, sealing, land-game hunting, fur trapping, fish-
ing, and family reindeer herding are still important in many communi-
ties. They play an enormous role in supporting cultural continuity and
ethnic identity among the native population, and in maintaining occu-
pations and the customary diet. But they are based on completely dif-
ferent principles than those of the traditional economies, and usually
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constitute a livelthood supplementary to wage-employment or pub-
lic subsidies, or a source of cash income for buying other goods. In
the best case, we can call this system a mixed subsistence-market
economy (Wolfe and Walker 1987:68, Brown and Burch 1992:211).

Modernization has had even more dramatic consequences. Indus-
trial civilization penetrated the Arctic and Subarctic later than other
regions of the planet, but did so with the accumulated strength of
a history of expansion, and armed with the might of modern tech-
nology. Europeans introduced commercial methods of exploiting
natural resources to the Arctic in the 1600s, creating terrific pressure
on the most valuable species of fur-bearing animals and sea mam-
mals, such as beaver, Arctic fox, sable, bowhead whale, walrus, etc.
By 1900, exploitation turned to mineral resources, as the starting gun
set off the rush for gold on Seward Peninsula and in the Yukon and
Klondike valleys in Alaska, as well as in Yakutia and on the Chukchi
Peninsula of Siberia.

Massive-scale industrial construction in Siberia in the 1930s and
1940s by thousands of Stalin-era gulag prisoners, and the discovery
of Arctic oil and gas in the middle of the century radically changed
the situation there. The native population began to experience grow-
ing social and ecological pressure now not only on individual species
of local resources, but all across their lands. An especially tragic
situation developed in the Russian (formerly Soviet) Arctic, where
industrial, transportation, and military construction were a state mo-
nopoly and were often carried out without any concern for the health
of the local environment and people whatsoever. As a result, many
ecosystems were devastated by technogenic impacts and pollution.

In the struggle between industrial civilization and traditional
forms of native subsistence, the forces turned out to be wildly un-
equal. Under the stress of state-financed mining, logging, military
programs, and road construction, seizure of the local populations’
grazing areas and hunting grounds proceeded almost unrestricted.
Siberian peoples, who had no power to resist the industrial expan-
sion, left or moved out of their native lands. The new owners built
legions of multistory cement towns and villages, pipelines, and oil
wells . . . and left in their path an ecological wasteland.

But the Arctic was fated to play a different role. It was here that
the limits of industrial expansion were first to be recognized and
tested in the late twentieth century. Unlike the Third World, however,
where decolonization was achieved through force and political re-
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sistance, emancipation for the Arctic is emerging from the evolution
of ecological and humanitarian values within Western culture itself.
“Limits to growth” in the Arctic were erected in the form of new
ecological and social priorities, most of all environmental protection
and minority rights. This new ethic was first asserted successfully in
the Scandinavian countries and Greenland and emerged in Alaska
and Canada in the 1970s. Only by the very end of the 1980s did a
comparable phenomenon appear in the former Soviet Union and rise
swiftly to popularity in Siberia.

The aboriginal peoples of Siberia, state institutions, and social
movements in Russia embarked on this course very late. The struggle
for native land claims is really only now getting off the ground. Pro-
tected by the planned economy of a huge state, Siberian minorities
did not experience the problems of other Arctic minorities in the
1980s, such as the antisealing and antitrapping campaigns by inter-
national animal rights organizations (see Arctic Environment 1991,
Wenzel 1991, Woods 1986). Until very recently no native organiza-
tions existed in Siberia that were capable of standing up for subsis-
tence rights. This entire layer of accumulated political experience, so
essential for contemporary survival of Arctic minorities in the West,
was virtually nonexistent in the former Soviet Union,

But the Siberian case is interesting in and of itself, because of its
unique feature of maximum participation of an authoritarian pater-
nalistic state in the development of Arctic regions. Quite recently,
this state seemed omnipotent in its programs to industrially expand
and modernize the native population. Most notably, it encountered
the same limits to industrial growth that other Arctic nations en-
countered, and it repeated many of the same patterns in solving the
problems of its northern territories.

The critical turning point in the Russian Arctic came in 1988, under
the influence of increased liberalization in political life in the former
USSR, growing independence among scholars and the press, and new
social movements. This was the first time that official state policy
of industrial development and modernization for the Arctic (and for
Siberia, in general) and its native people was criticized openly, and
ultimately condemned. In public debates and newspapers it was an-
nounced that the uncontrolled industrial expansion of the 1970s and
1980s had caused the destruction of ecological balance in many parts
of Siberia, and its continuation was leading to sure catastrophe for
the local environment and native peoples.!
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Two gigantic development projects emerged as symbols for the
new opposition: opening up gasfields on Yamal Peninsula, including
a new railroad and several pipelines; and erection of the Turukhansk
hydroelectric plant in Evenkiia. Both were ultimately set aside by
government decisions, and not least because they threatened the cul-
ture and livelihood of the native population (Aipin 1989, Pika and
Prokhorov 1988, Prokhorov 1989, Savoskul and Karlov 1988).

Starting in mid-1988, the Soviet press, for the first time since the
19208, began to publish materials about the alarming situation of
native Siberian peoples and the crisis in their economies, cultures,
and resource management systems.? This stream of information soon
completely washed away the illusion, carefully cultivated since the
1930s, of Siberian peoples “flowering” under the paternalistic care of
the socialist state.

Lastly, also in 1988, the question was first raised of creating spe-
cial social and political organizations of native Siberians to protect
their rights and give them political representation (see Pika and Pro-
khorov 1988:82—83, Na Perelome 1989: 3, Alia 1991:24). Local cul-
tural groups and regional associations formed rapidly throughout
Siberia. Activists in the new associations began to demand the return
of lands appropriated by the state, the reinstatement of traditional
forms of resource utilization, and preferential rights to the biological
resources of their lands.? This trend was fully evidenced in the activi-
ties of the Association of Minority Peoples of the North, formed in
March 1990 in Moscow (Alia 1991, Indigenous Peoples 1990, Sangi
1990, Sokolova 1990a, Convention 1991, etc.).

In all social systems, popular ecological movements cleave to a
particular kind of developmental logic. Starting from isolated chal-
lenges and petitions, they then gather momentum in mass protests
against concrete technological projects and in the end arrive at ideas
of sustainable development and self-determination. The struggle for
clean air and water, for conservation of hunting grounds and pasture-
lands, becomes inseparable from calls for cultural survival and self-
government. This was the case among Alaskan and Canadian Inuit,
American Indians, and Scandinavian Saami during the 1960s~1980s.
The same process is gathering force now in Siberia, right up to de-
manding the creation of local reservations for protecting traditional
lands, and picketing industrial plants on native populations’ territo-
ries (Aipin 1991, Petrunenko 1991, The Arctic 1991).

As experience in the American Arctic has shown, such situations
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stimulate interest in native traditions of resource use and cultural
heritage. As a result, native people develop new political and ideo-
logical programs. In the first stage, they declare the priority of tra-
ditional subsistence values, reject industrial expansion, and identify
with a “native lifestyle.” This life, far from the big settlements with
their alcoholism, unemployment, and domination by European new-
comers, is increasingly regarded as the genuine way of life, embodying
a former self-sufficiency and freedom. Active participation in tra-
ditional subsistence activities, such as hunting, fishing, and family
reindeer herding, is one of the basic conditions of this life.

Of course, individual families can live off subsistence activities in
hunting camps or small villages, especially in conjunction with ele-
ments of a cash economy. But, in order for this model to stabilize
and open up to significant numbers of people, it must reflect tradi-
tional adaptive principles of Arctic peoples. The most important of
these are flexibility and variability in the resource utilization system,
sequential distribution of hunting pressure in time and space, and the
parallel existence of several subsistence strategies with differential
responses to environmental change, all described in the preceding
pages of this book.

Ecological movements of Arctic residents to protect their land and
subsistence traditions are only one sphere in which we can identify
contemporary instances of “Arctic adaptations.” Another such realm
lies in the appearance of commercial hunting and reindeer-herding
economies, which in Siberia were squelched for many years by the
monolithic priority on industrial development. Modern biology can
drastically improve the efficiency of commercial game use through
resource inventories, stock assessment, and reliable monitoring of
recruitment rates.

But even the most rationally organized commercial use of re-
sources will take place in a ubiquitously unstable Arctic environment
of sharp fluctuations and periodic crashes. To survive in these condi-
tions, a commercial Arctic economy must draw upon several different
strategies and a series of interchangeable, alternative resources. It
will badly “need space” and also time, and must achieve very rapid
growth rates in an auspicious period in order to recover more easily
from losses during the inevitable lulls. In other words, it must come
to approximate the organizational principles of the traditional sub-
sistence systems developed by native Arctic peoples.

Overall, these principles appear to be no less meaningful for strate-
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gies of industrial development in the polar regions. The ecological
experience of northern peoples demonstrates to us the cost of stability
and the laws of long-term existence in the Arctic. The cost of sta-
bility is increased loss and constant disruptions in economic-cultural
continuity, and the periodic disappearance of certain models as envi-
ronments or resources shift. The law of long-term survival is rejection
of any one-track development (which dooms any one model to inevi-
table death) and a return to multifaceted economic systems, which
facilitate rapid transition from one form of production to another.

In the language of contemporary economics this means that, not-
withstanding all its technological achievements, monopolistic indus-
trial development of the Arctic in theory has no lasting future. But
industrialized civilization does poorly at absorbing the knowledge
of local cultures, even though it pays dearly for this neglect. Once
they dig up all the available mineral resources, people will be forced
to leave the Arctic barrenland and to abandon the cement cities and
ready-made infrastructure they have built, now bereft of alternative
sources of survival. To sustain a stable economy in the north, it is
crucial to preserve a new set of “dual” economic models—the in-
digenous and the commercial. In any shift of orientation, either one
can absorb part of the resources and labor force. And this, too, is
something we have learned from the history of Arctic adaptations.

There is one more sphere in the contemporary Arctic in which
a consideration of indigenous subsistence models has enormous sig-
nificance: the conservation and monitoring of biological resources,
or even of entire areas. More precisely, in most cases this means the
interaction of national and international conservation regimes with
various forms of local resource utilization.

The huge spatial dimensions of Arctic ecosystems was always
the source of their vitality, allowing them to recover ecologically
damaged areas quickly. In traditional subsistence systems, uninhab-
ited lands, lands belonging to migratory communities, or abandoned
settlements together with their resource territories, played the role
of unique temporal “reservoirs.” Falling temporarily out of use, they
periodically were used by neighboring communities as a reserve if
any environmental changes occurred. In any future systems of en-
vironmental protection and rational resource management the same
functional role will be played by territories with various conservation
regimes and native subsistence priority-use areas.

Comanagement is one of the most attractive new strategies for
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flexible protection of game resources (Osherenko 1988). In this sys-
tem, responsibility for a game population’s welfare is divided be-
tween the game management agencies and native users, and with
time is placed increasingly on the latter. Several such comanage-
ment regimes have already proved effective in exploiting popula-
tions of bowhead whale, caribou, beluga, waterfowl, polar bear, and
other valuable or vulnerable game resources of the Arctic (Oshe-
renko 1988).

This approach can ultimately lead to a complex system of recipro-
cal responsibility among groups of native users, game management
agencies, and even entire governments. And here the sides should
understand each other well. Nationally or internationally established
conservation regimes are usually very rigid. They attempt to adhere
to ideas of “ecosystem equilibrium,” “minimal allowable” natural
impact, “average” population growth rates, “rationally determined”
game quotas, and so forth.

As | have attempted to show in this book, native resource man-
agement was always based upon a completely different set of prin-
ciples. Therefore, it is impossible to require native residents to hold
their lives and welfare hostage to the fluctuating dynamics of certain
game populations. This would be immoral and unnatural, most of all
from an ecological point of view. Flexibility and pluralism, mobility
and a high hunting pressure for short periods of time, aggressiveness
and a rapid growth rate are the result of historical adaptation to a
specific environment. We are only now beginning to understand the
laws of this adaptation. It would be premature indeed to evaluate
them according to our views of what constitutes “rational” resource
management.

On the eve of the twenty-first century, society overall stands faced
with the necessity of searching for a new ideology to guide devel-
opment of polar regions. The Arctic can no longer be regarded as
the “last frontier,” an inexhaustible storehouse of resources for mod-
ern industry. Equally, it can never again become a region of “white
silence,” which will belong only to its ancient inhabitants, returned
to some kind of ideally balanced, traditional forms of survival. In the
late twentieth century, both these visions are unrealistic.

Perhaps it is in the Arctic that we will manage to find some other,
third way, based on values of a new ecological thinking. The Arctic
states are looking for ways to cooperate, to articulate the interests
and rights of minorities with the needs of modern society. The new
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model of economic development will apparently be built upon the
recognition of equality and equivalence—economic, ideological, and
cultural—among many forms of resource utilization. It awaits for
us to find an intelligent compromise among preferential indigenous
zones of land use, the industrial wastelands of mass-scale resource de-
velopment, various forms of protected natural and historical-cultural
territories, areas for commercial hunting, reindeer herding, recre-
ation, and tourism.

The road to compromise, no doubt, will be long and difficult. And,
in that process, Arctic ethnoecology will acquire its own new, con-
temporary resonance—as the science of traditional adaptations and
the ecological experience of native peoples of the Arctic.



Notes

1. Arctic Context and Research Design (pp. 1—27)

1. All ethnic names of the Siberian native peoples are spelled, throughout
the text, according to the latest version of the National Geographic Society’s
map “Peoples of the Soviet Union” (1989).

2. The same term had a differen history in Russian anthropology. Sub-
sistence, or zhizneobespechenie, literally “providing life,” was first used by
Sergei Arutiunov in reference to a research project on Armenian rural culture
in the late 1970s (Arutiunov 1989, Arutiunov et al. 1983). Here, zhizneobe-
spechenie was used primarily in the sense of “livelihood.” A special term
was suggested, “kul’tura zhizneobespecheniia,” to denote all the elements of
culture that support human daily life, specifically including food, clothing,
housing, villages, and so forth (Arutiunov 1989:201—202, Arutiunov and
Mkrtumian 1985 :20—22, Arutiunov et al. 1983:8—9).

3. These projects included, for example, Robert Spencer’s “Human
Ecology in Arctic Alaska from 1953—1955,” the results of which appeared in
his well-known monograph (Spencer 1959); Joseph Sonnenfeld’s “Changes in
Subsistence Among the Barrow Eskimos,” Office of Naval Research Project
ONR-140 (Arctic Institute of North America, 1956); A. J. Kerr’s report,
“Subsistence and Social Organization in a Fur Trade Community,” an anthro-
pological report on the Rupert’s House Indians prepared for the National
Committee for Community Health Studies (Ottawa, 1950); Dimitri Shim-
kin’s, “The Economy of a Trapping Center: the Case of Fort Yukon, Alaska,”
Economic Development and Cultural Change 3, no. 3 (1955):219~40; etc.

4- In considering peacetime uses of nuclear power, the Atomic Energy
Commission chose a site in northern Alaska on the Chukchi Sea coast for
the first experimental explosion. The test was never conducted, but, from
1959 to 1962, one hundred scientists in various specialties were dispatched to
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the Alaskan Arctic to conduct reconnaisance and feasibility studies in tundra
geography, ecology, and cultural history. Don Foote was one of these, who
subsequently continued his research after the project was discontinued.

5. Among these are several excellent works: Dolgikh 1952, Levin 1941,
Popov 1948, 1952, Vasilevich and Levin 1951, etc.

6. Foralongtime, my work on reconstructing subsistence balances (Krup-
nik 1976c, 1978, 1988a) was the sole Siberian analogue to this trend, and just
recently has been taken up by another author (Shnirel’man 1990).

7. See also Weiner 1964: 500—503. In more recent work, “optimal popu-
lation” is more frequently used to convey the same meaning (see Freeman
1970:145).

8. Even a regional sample of the American Arctic conveys the breadth
of this work (Burch 1985, Burgess 1974, Denniston 1974, Foote 1965, Foote
and Greer-Wootten 1966, Hall 1971, Kemp 1971, Riewe 1977, Smith 1991,
Wenzel 1991, etc.), especially when we add the many technical reports on
contemporary native communities in Alaska and Canada (see additional ref-
erences in Abstracts 1986, Brown and Burch 1992, Usher and Wenzel 1987,
Wolfe and Walker 1987, etc.).

2. Sea-Mammal Hunters of the Arctic Coast (pp. 28—85)

1. Most of the documentary data used in this chapter were assembled in
the course of collaborative research by the author and Mikhail Chlenov from
1971 to 1987. For preliminary reviews of these sources see Krupnik 1980,
1981b, and 1983.

2. The first name is a modern Russian spelling. The name in parenthesis
is the original Eskimo (Siberian Yupik) form.

3. For diagrams of the trophic relationships within Eskimo ecosystems
see Boughey 1973 : 159, Freeman 1984: 37, Kemp 1971: 108~109. See the most
recent analysis of energy flow and trophic relations in the Arctic ecosystem
in Welch et al. 1992:345—54.

4. “The spirits, it seems, take care that the people of this country shall not
multiply. In olden times war was sent down to ward off increase. After that,
in spite of the abundant variety of sea-game, famine would come and carry
off the surplus. At present, with the fulsome supply of American food, the
disease comes down, and the result is exactly the same” (Bogoras 1904:36).

s. In the spring of 1908 the ship’s log of the American schooner Herman
gives a complete account of 114 different types of goods that were supplied to
the residents of Imtuk and Sireniki, everything from wooden prefabricated
houses, whaleboats, and guns to mirrors, irons, and opera glasses, for a total
sum of $5,400 (SS Herman Trade Book, 1909, copy kindly provided by John
Bockstoce).

6. Knopfmiller 1940:211, 800 kilograms; Razumovskii 1931:106, 840
kilograms; Karaev 1923:11, “blubber from one hundred seals”; Zenkovich
1938: 61, “three kilograms a day,” e.g., 1,095 kilograms, etc. For the Ameri-
can Arctic, see Kemp 1971:108, Mikkelsen 1944:165, etc.

7. The most knowledgeable local experts who assisted me in this process
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deserve special gratitude: Aleksandr Ratkhugwi (1907—1977, Sireniki), Vla-
dimir Nutaugwi (19142, Sireniki), Utykhtykak (19141976, Imtuk), Andrei
Kukil’gin (1922-1985, Imtuk), Mikhail Iukhak (1927-1979, Imtuk), Petr
Napaun (1912-1983, Avan), lurii Pukhluk (1922, Avan), Vasilii Ankatagin
(1925-1979, Avan), Vladimir Akka (1922—1988, Ureliki}, Nikolai Anagikak
(1922—1976, Ureliki), Ivan Ashkamakin (1911, Chaplino), Vladimir Tiiato
(1922—-1985, Chaplino), Vladimir Tagitutkak (1922, Sikliuk), Petr Nutatagin
(1921, Kivak), Tnanufan (1911—1984, Naukan), Vladimir Gukhugwi (1922
1989, Naukan). In each case the experts are referred to by their date of birth
(and death, if relevant) and by their original village of birth.

8. The calculated caloric value of imported food products received by the
Eskimos of Avan in 1895 was more than 22 million kcal (Gondatti 1898: xxiii),
or 20 percent of the annual energy needs of the community. In Chaplino in
1900 400 sacks of flour were purchased for local consumption, which could
supply 17 percent of annual energy needs. In 1908 the residents of Imtuk
and Sireniki obtained food items with an estimated total caloric value of
60.8 million kcal from the schooner Herman (45 percent of the communities’
estimated annual needs).

9. According to field investigations by Liudmila S. Bogoslovskaia from
1981 t0 1987.

10. Only 2,000 to 2,500 guillemot pairs now nest on the entire area of
Cape Dezhnev (Tomkovich and Sorokin 1983:134). If, earlier, the Eskimos
of Naukan used to gather fifty to sixty eggs per family a year, their annual
harvest could have exceeded 3,000 to 3,500 eggs, or the total recruitment of
the bird colony.

11. In the winter of 1934, seventeen out of fifty-five Eskimos who had
relocated to Wrangell Island died from starvation or illness (Mineev 1946),
the majority of them adults. In 1900, a year of epidemics, catarrhal illnesses,
and hunting accidents on St. Lawrence Island, forty-five people or about 15
percent of the local population died there. Of these there were thirty-two
adults (twenty-three women and nine men), but only twelve children (Lerrigo
1901:101). The list of similar instances goes on.

3. Reindeer Pastoralists of the Inland Tundra (pp. 86—127)

1. The latter are usually called the reindeer Chukchi to differentiate them
from the maritime Chukchi, who lived in coastal villages and maintained a
sea-mammal economy highly similar to that of the Eskimos.

2. The most complete accounts of the Bol’shaia Zemlia Nenets reindeer
economy are contained in Babushkin 1926, 1930, Kertselli 1911, Plettsov 1925,
and Ekonomika Bol’shezemel’skoi tundry 1934. On the Chukchi pastoral-
ist economy, see Arkhincheev 1957, Bogoras 1904, Druri 1936, loffe 1937,
Orlovskii 1928a, b, and Schmit 1939.

3. This kind of partnership, including its causes and motivations, was
extensively researched and analyzed by several authors in the 1930s: Arkhin-
cheev 1957, Bogoras 1931, Krainii Sever 1935, Maslov 1934, Terletskii 1934.

4. For the Nenets area, see Andreev, Igoshina, and Leskov 1935:179,
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Arteev 1926:141—43, Babushkin 1930:7, 65, Kertselli 1911:91, 97, Kuratov
1925:40, Lepekhin 1805:225, Vitiugov 1923 :10~11, and Verbov 1939:45,
63—64. For the Chukchi, see Anadyrskii krai 1935 : 39—40, Bogoras 1934:12,
Shmit 1939:116, 140, and Vdovin 1965 :160.

5. For more detail, see Brodnev 1959:71, Efimenko 1878:217, and
Minenko 1975:39.

6. For the areas covered here, see Andreev 1933, Andreev, Igoshina, and
Leskov 1935, Druri 1933, 1936, Gorodkov 1926, loffe 1937, Orlovskii 1928b,
and Shmit 1939.

7. For the Nenets, these were: December to early April (winter pastures),
July to September (summer and early autumn pastures), and two transitional
periods of migrations, April to June, and October to November.

8. Calculated from Bunakov 1934 : 57—58, Gassovskii 1939: 26, Itogi Pere-
pisi 1929, Naselennye Punkty 1928:xxxvii, Pokhoziaistvennaia Perepis’
1929: 30, 114, and Semerikov 1933: 29. Among the Nenets of the Kara River,
population density reached 0.037 per square kilometer, while among the
Chaun Chukchi, it fell as low as 0.007 to c.o11.

9. According to data that were evidently less than complete, the Chukchi
infant mortality rate was 30 percent in 1925 and 32 percent in 1939 (Itogi
Perepisi 1929:iv, Svedeniia 1939:1, V. A. 1935:60—64).

10. For data on the structure and dynamics of reindeer stock among
the Nenets and Chukchi nomads, see Ekonomika Bol’shezemel’skoi tundry
1934 :121—24, Krainii Sever 1935:72, Plettsov 1925 :13—14, Shmit 1939:11—
12, Sokolov 1935 :63—66, and Terletskii 1930: §6—57.

11. For the Nenets, this was 28 percent men, 22 percent women, 7 percent
elders, and 43 percent children. For the Chukchi, this was 23 percent men,
28 percent women, 6 percent elders, and 43 percent children (see tables 12
and 13).

12. These figures were derived from my calculations based upon
slaughter-weight data, and the production and caloric content of the meat
from various age-sex groups of domestic reindeer (see Krupnik 1976c:62—
63). The original indicators are available in Anadyrskii krai 1935 : 32, Arkhin-
cheev 1957: 57, Kudelia 1973 : 44, Makridina 1956 : 57, Mukhachev 1969: 111,
and Zhigunov 1961: 320—~25.

13. This amount was arrived at as follows: among the Nenets, sixteen
skins for clothing, ten for chum repair, fourteen for bedding and household
items; for the Chukchi, twelve skins for clothing, sixteen for dwellings and
the yaranga, and twelve for household needs (Krupnik 1976c:61).

14. Since we omitted tea and several other infrequently used items such as
candy and alcohol, the calculated weight of imported foods in consumption
falls slightly short of the actual figure.

15. Marine-mammal meat and especially blubber has a substantially
higher caloric content (1,400 to 1,700 kcal/kg and 7,500 kcal/kg, respec-
tively) than the meat of the domestic reindeer killed by the herders for their
own use (1,000—1,200 kcal/kg).

16. For a list of ethnic groups and their subsistence systems useful for
such a comparison, see Ellen 1982:126—27).
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4. The Challenge of Change in the Arctic Environment
(pp. 128-159)

1. Arutiunov et al. 1982, Dikov 1989, Dolgikh 1960, 1970, Gurvich 1966,
Lashuk 1958, Vasil’ev 1979b, Vdovin 1965, 1973, etc.

2. But see a directly opposing view in Minc 1986 and Minc and Smith
1989.

3. “As soon as the water dropped, dead fish appeared everywhere, espe-
cially pike; then the magpies began to fall (they are the most common bird
here), then foxes, wolverines, wolves, bears, and all that year, we found their
corpses everywhere by the dozen, such that, by the following year, there was
almost no game to be found” (Gondatti 1897a: 140).

4. See Kertselli 1911: 48—50 for Bol’shaia Zemlia tundra, Fitzhugh 1972:
173 for Labrador, and Martin 1978 for a general discussion of “game crises.”

5. The Rise of Reindeer Pastoralism in the Arctic
(pp. 160—184)

1. As noted above in chapter 4, this interpretation concurs with my analy-
sis first published in 1975 (Krupnik 1975) and stands in opposition to the
view endorsed recently (Minc 1986:70, Minc and Smith 1989:15).

2. See Andreev 1947:100, Vdovin 1973:230, 1974: 118, Voprosy i otvety
1787:1X:4—6,Georgi 1777:7—9, Kolonial’naia politika 1935 : 157, Krashenin-
nikov 1949: 453, Steller 1938: 130, Mériot 1980: 55, Lundmark 1989: 38.

3. This view is supported by native folk stories in which some domestic
reindeer fall into the hands of hunters who had no herds before. Inevitably,
the stories end with the ill fate and rapid destruction of the stolen herds. See
Vasil’ev 1979b: 56.

4. Lennart Lundmark estimated the entire transition to pastoralism to
have taken about 150~-200 years among the Saami of northern Sweden—
from the late 1500s up to the late 1700s (Lundmark 1989: 39).

6. The Evolution of Maritime Hunting (pp. 185-215)

1. See a similar explanation for the Canadian Arctic in McCartney and
Savelle 1985: 51.

2. The first outlines of this transition were introduced in Krupnik 1981xc.

3. Vladimir Pitul’ko has directed my attention to the fact that this period
actually may have been unfavorable for the maritime hunting economy on
the Kola Peninsula. Pitul’ko suggests that medieval sea-mammal migration
routes shifted not only east, but further north into the Barents Sea toward
Spitsbergen, Franz Joseph Land, and the north island of Novaia Zemlia
(V. V. Pitul’ko, letter to the author, 1990). Whales, walrus, and seals moved
beyond reach for the indigenous hunters, but, with advancements in Euro-
pean Arctic navigation technology, became easy prey for the Russian Pomors
and European whalers.
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4. Details on European commercial maritime hunting in the Western Eur-
asian Arctic are provided in Angliiskie puteshestvenniki 1938, Belov 1956,
Braat 1984, Chapskii 1939, Hacquebord 1981, Kit 1973, Perry 1976, Scammon
1968, Van-Linshotten 1915.

5. For example, the Vylka clan in the Bol’shaia Zemlia tundra and the
laptik on the Yamal Peninsula (Islavin 1847:132, 134, Chernetsov 1935:132,
Vasil’ev 1979: 55—57); also, the Kharlins, among the Kola Saami, who con-
sidered themselves to be “from the seal clan” (Luk’ianchenko 1971: 50).

6. This model has recently been challenged by a comparable paleoenvi-
ronmental reconstruction developed by Leah Minc for the northwestern
Alaskan Arctic (Minc 1986, Minc and Smith 1989). Minc’s model, which
was built without knowledge of my earlier Russian publications, conversely
connects “bad subsistence times” on the Alaskan coast and successful cari-
bou hunting in the interior with warmer climatic conditions, and, alternately,
scarce caribou resources and abundant coastal whaling with climatic cool-
ing trends. However, the basic theoretical proposition is virtually identical:
when there is temporal alternation in the availability of marine and terrestrial
faunal resources, humans must respond to these fluctuations by emigration,
intergroup alliances, and/or by rapidly adopting the alternative subsistence
orientation (Krupnik 1989:187, Minc and Smith 1989: 20).

7. All these cultural adaptations lost by 1800 were documented in the
western Eurasian Arctic by early European sources or have been recon-
structed by anthropologists based on folklore and local traditions. On co-
operative whale and beluga hunting among the Nenets in the 1600s—1700s,
see Alekseev 1936:273, Golovnev 1986: 95, Zuev 1947: 80; on dwellings made
from whalebone and logs, Alekseev 1936:285 (ca. 1647), Van-Linshotten
1915 : 576 (ca. 1595 ), DeLamartin’er 1912.: 46, 53 (ca. 1653 ); on the presence of
dogsleds and dog transportation, Golovnev 1986:98~99; for wood-framed,
kayak-like skinboats, see Beliavskii 1825:258.

7. The Aboriginal Hunter in the Arctic Ecosystem
(pp. 216—240)

1. “In a highly variable environment, a continuously high number of
younger age groups greatly facilitates accelerated population recovery dur-
ing favorable periods. In other words, lacking the ability to transform their
highly unstable enviconment substantially, Arctic aborigenes were compelled
to pursue both social and biological population management strategies that
were consonant with the organizational principles of the overall ecosystem”
(Vadim Mokievskii, personal correspondence, September 25, 1990).

2. See references in Bogoras 1975:133, Campbell 1978:190, Grennow
1986:60—63, Ingold 1980:69—70, Jochelson 1898: 41, Martin 1978:164—65,
Nellemann 1969:150—§2, Nelson 1973:311, Portenko 1941:83, Tugolukov
1979:47—48, etc.

3. Surveys by Mikhail Chlenov, Liudmila Bogoslovskaia, and the present
author in the summer of 1981. Our data were briefly published in Chlenov
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and Krupnik 1984, Bogoslovskaia and Votogrov 1982, Krupnik et al. 1983,
Krupnik 1987a.

4. On the extinction of great auk in Greenland by Eskimo overhunting
around 1500 B.C.E., see Meldgaard 1988:160-61, 167.

5. For the most recent and a slightly different interpretation of the Cari-
bou Eater Chipewyan subsistence system see Burch 1991b:441—42.

6. ] am indebted to Liudmila Bogoslovskaia for directing my attention to
this aspect of aboriginal maritime ecology.

7. On the influence of boreal ecological cycles on aboriginal hunting be-
havior, see Nelson 1980: 223~28, also Rogers and Black 1976, Waisberg 1975,
Winterhalder 1983.

8. For details on the hunting ethics and beliefs of boreal hunting peoples,
see Martin 1978:34—39, 71-74, 150—~51, Nelson 1973:311, 1980:229-31,
Tanner 1979, and, in Siberia, Alekseenko 1974: 226, Kulemzin 1984:155~56,
Smoliak 1976 :143—44, Taksami 1976 : 204—06, Tugolukov 1969:148, 15253,
Vasilevich 1969:216—20, etc.

8. Arctic Adaptations and Paleolithic Society (pp. 241—262)

1. Originally published in W. B. Dawkins, “Eskimaux in the South of
Gaul,” Saturday Review 13 (London, 1866): 6. For further detail, refer to
Okladnikov 1941:30—31, also Binford 1978, David 1973, Efimenko 1931,
Sturdy 1972, 1975, Wilkinson 1972, 1975, etc.

2. For descriptions of the environmental conditions of the glacial tundra-
steppe and sparsely forested zone, see Bader 1977, Gladkikh et al 1985, Soffer
1985, Stanley 1980, Velichko et al. 1977, Vereshchagin 1979, etc.

3. See Bader 1977: 33, 1978:185, Bibikov 1981: 36—38, Boriskovskii 1953 :
225, 1963:24—27, 1979:192—94, 1984:190, Clark 1953:34—37, Ermolov
1985 :41~42, Efimenko 1953 : 369~71, Okladnikov 1941:26—31, Pidoplichko
1969:12—16, 1976: 35—40, Sergin 1983 :28-30, etc.

4. Arutiunov and Sergeev 1975:183, Bader 1978:172, Bibikov 1981:83,
Frolov 1974:112~24, Soffer 1985 : 416--18, also Abramova 1966, etc.

5. See the publications of Lewis Binford and his colleagues concerning
the results of field investigations among the Nunamiut Eskimo in northern
Alaska from 1969 to 1972 (Binford 1978, 1980, Binford and Chasko 1976,
etc.), also research in Greenland and the Canadian Arctic (Sturdy 1972,
Wilkinson 1975).

6. On the use of heavy lances in the Paleolithic, see Ermolov 1985:451;
on killing prey from a short distance, see Abramova 1964:179, Abramova
and Grechkina 1985:46; for entrapment in shallow pits, see Boriskovskii
1953:208, 1979:165, Vereshchagin and Kuz’mina 1977:89.

7. Abramova and Grechkina 1985 : 47—49,Bader1977:35,1978:186, 204—
205, Ermolov 1985 : 41, Petrin 1986: 62—64, Pidoplichko 1969:137-38, 1976:
159—63, Vereshchagin 1977: 40.

8. Olga Soffer (1985:294) estimates the yield of adult mammoth at 1,800
kilograms, though she does not include animal fat in her caloric calculations.
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In the cold climate of the periglacial steppe, fat must have been an important
element in the Paleolithic hunting diet. If one includes only the meat, then a
large mammoth was approximately equal to a juvenile whale.

9. This conclusion is fully confirmed by the recent seasonal analysis of
American mastodon deaths (Mammut americanum) resulting from Paleo-
indian hunting in the Great Lakes region (Fisher 1987:360—61). All ten ani-
mals displaying indisputable evidence of human butchering died in the late
fall or early winter, while mastodon found without any marks of human
activity primarily died in the spring and summer. If this reconstruction is
accurate, the predominance of young males among mastodon killed in the
fall is fully explicable, since these provided their human predators with a
maximum utilizable food supply for winter storage.

10. Birdsell 1968:238—39, Divale 1972:224—25, Dumond 1975 : 717, Hay-
den 1972:216, Stott 1969:103, Vishnevskii 1976: 25, etc.

Epilogue (pp. 263—-270)

1. Significant milestones in this process included the conference on
“Rational Use and Protection of Natural Systems in Island and Coastal Zone
Areas of the Arctic Seas” (Leningrad, March 1988, Bogoslovskaia 1991);
public hearings on ecological problems in the North (Moscow, April 1988)
and the fate of northern peoples (Moscow, August 1988, Na Perelome 1989);
discussion concerning the future of native peoples at the International Con-
ference of Arctic States to Coordinate Arctic Scientific Research (Leningrad,
December 1988); the first conferences on ethical problems of northern devel-
opment, which opened a whole series of similar discussions and publications
(Bakshtanovskii 1988, 1989, 1990, 1991); the creation of a public watch-
group, “The Troubled Arctic” (Moscow, February 1989); a series of articles
in the journals, Severnye prostory and Sovetskaia etnografiia (Oborotova
1988); publication of two official proposals for modernizing Siberian minori-
ties (Etnokul’turnoe Razvitie 1988, Kontseptsiia 1989) and public response
to them; and so forth. See the updated review in: Fondahl 1993.

2. Aleksandr Pika and Boris Prokhorov, “Big Problems for Minority
Peoples” (in Russian), Kommunist (1988), n. 16 (see Pika and Prokhorov
1989); Valeri Sharov, “Is the Land Too Small for Small Ethnic Groups?” (in
Russian) Literaturnaia gazeta (1988), n. 33; Ivan Levshin, “Harsh Reality of
a Harsh Land” (in Russian) Pravda (1988), n. 360; “At the Turning Point” (in
Russian) Sovetskaia kul’tura (1989), n. 18; see more references in Sokolova
1990a, 1990b.

3. Eremei Aipin, “Not by Qil Alone” (in English) Moscow News (1989),
n. 2, pp. 9—10; Alitet Nemtushkin, “Hanging in the Balance” (in Russian),
Severnye prostory (1988), n. 3; Anna Nerkagi, “The Death of Any Ethnic
Group, Be it Nenets, Khanty or Sel’kup, Will Eventually be Reflected in the
Health of All Humanity” (in Russian) Severnye prostory (1989), n. 1; Vladi-
mir Sangi, “The Land Should Regain Its True Owners” (in Russian) (Sangi
1990), etc.
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Asiatic Eskimos, 52—54; requirements
for pastoralists, 107—108, 109(table);
and transition to pastoralism, 172,
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ment waves, 196; subsistence strategy,
36, 39, 41, 76

Indigirka River, 236, 241, 252

Inemnei (herding community), 120

Infanticide, 20, 21, 44—45, 101~102,
223-25, 229; female, 224

Infant mortality: for Asiatic Eskimos,
47, 48(table); for pastoralists, 100,
101, 274(n9)
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Nykhsirak (site), 79

Ob’ Bay, 202, 205, 207

Ob’ River, 142

Okhotsk Sea, 148

Okvik culture, 186, 191, 19798
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Chukchi, reindeer; Nenets

Pechora River region, 141, 206, 207

Penkignei Bay, 40

Penzhina River basin, 148

Permafrost, continuous, 1—2
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Prokof’ev, Georgii, 203

Provideniia Bay, 38—39, 66, 68

Punuk culture, 186, 188, 191, 194, 195,
197, 204, 214, 220
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R-selection, 157, 225—26

Russian Academy of Sciences, 16, 172

Russian anthropology, xv—xvi, 11,
271(n2)

Russian empire: influence on pastoralists,
164—6%, 169, 170, 182, 183

Russian Orthodoxy, 86
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