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Abstract
The paper introduces a new vision advanced by the recent project, Arctic People and Animal Crashes: Human, Climate and
Habitat Agency in the Anthropocene (2014–2015) developed at the Smithsonian Institution. Unlike earlier top-down models of
polar animal-climate-people connections that tied changes in Arctic species’ abundance and ranges to alternating warmer and
cooler temperatures or high ice/low sea-ice regimes, rapid animal declines (‘crashes’) may be better approached at regional and
local scales. This approach is close to Arctic peoples’ traditional vision that animals, like people, live in ‘tribes’ and that they
‘come and go’ according to their relations with the local human societies. As the Arctic changes rapidly and climate/sea-ice/
ecotone boundaries shift, we see diverse responses byArctic people and animals to environmental stressors. I examine recent data
on the status of three northern mammal species – caribou/reindeer, Pacific walrus, and polar bear—during two decades of the
ongoing Arctic warming. The emerging recordmay be best approached as a series of local human-animal disequilibria interpreted
from different angles by population biologists, indigenous peoples, and anthropologists, rather than a top-down climate-induced
‘crash.’ Such new understanding implies the varying speed of change in the physical, animal, and human domains, whichwas not
factored in the earlier models of climate–animal–people’s interactions.
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Introduction

The year 2017 marked the 50th anniversary of the publication
of a seminal book by Danish zoologist Christian Vibe (1913–
1998), Arctic Animals in Relation to Climatic Fluctuation
(1967), his doctoral thesis at the University of Copenhagen
based on 30 years of research on various marine and terrestrial
species inhabiting Greenland and the adjacent seas
(Meldgaard and Born 1998; Born 2005). Vibe’s monograph
transformed our vision of Arctic animals’ interaction with
their habitat, climate, and the peoples who hunt them. It of-
fered compelling evidence on the role of climate and sea ice
regime shifts in polar animal distribution and abundance, and
on the highly unstable access of indigenous people to their
food resources.

Vibe’s research has been cited in numerous later studies on
scores of polar species, including caribou, bowhead whale, polar
bear, walrus, musk-ox, common eider, Greenlandic cod, and
others (e.g., Born et al. 2017; Derocher et al. 2004; Dick 2001;
Gunn et al. 1991; Kovasc and Lydersen 2008; Reeves 1980;
Stirling and Derocher 1993). It became a mainstay reference
and an inspiration to many researchers on the early peopling
and human habitation of the Arctic during the 1970s and 1980s
(e.g., Bockstoce 1976; Damas 1984; 1996; Fitzhugh 1972;
Gilberg 1974-1975; Krupnik 1983, 1989, 1990; McCartney
1980; McGhee 1970, 1984; McGovern 1991; Minc 1986;
Schledermann 1976; see also http://www.worldcat.org/title/
arctic-animals-in-relation-to-climatic-fluctuations/oclc/459845).

Vibe’s pioneer vision was a product of the mid-twentieth
century natural sciences. Following Charles Elton’s seminal
research on animal cycles in northern North America based on
the Hudson Bay Company’s and other historical records
(Elton 1942) and similar biological studies of the time
(Braestrup 1941; Elton 1924; Elton and Nicholson 1942;
Keith 1963; Siivonen 1948), Vibe used Greenlandic hunting
statistics from the early 1800s onward, specifically, on the
amount of traded animal pelts, tusks, down, blubber, and fish
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at various trading stations across Greenland as proxy indica-
tors of high (or low) abundance of respective wildlife species.
He linked such peaks (or drops) to climate fluctuations caused
by the recurring historical phases of the polar ice pack roughly
50–100 years in duration. Vibe also referenced the then-
popular 11-year sunspot cycle, with a rather tenuous associa-
tion with the longer ice regime shifts (Vibe 1967, 1970) and
projected it back in time roughly to 1100 AD, using historical
Icelandic saga and documentary records on the drift ice distri-
bution around Iceland construed by Lauge Koch (1945). He
also referred to a much-longer 1800-year climate cycle ad-
vanced 10 years earlier by Russian geographer, Arsenyi V.
Shnitnikov (1957), without citing his monograph.

The result was Vibe’s cyclical model of the recurrent Arctic
disequilibrium that implied periodic transitions from animal
scarcity to abundance, and back, according to the climate and
sea-ice phase of the time. The model, first outlined in 1950
(Vibe 1950a, 1950b), introduced the recurring ‘warming-
cooling’ cycles in Greenlandic history and domino-like re-
sponses along the chain of actors – from sea ice to climate to
animals to people. The model posits that when there is more
(or less) drifting ice around Greenland, the climate gets colder
(or warmer), to which the animals react by shifting their hab-
itats, normally bymigrating south or north (Vibe 1967). Arctic
people, similarly, responded by moving or by switching to
economic activities best suited to the then predominant animal
species. They had no alternative responses to such periodic
shifts in game animal fluctuations other than scarcity or
starvation.

Vibe’s model was a top-down general paradigm based on
sets of proxies from different areas in Greenland and else-
where in the Arctic. Yet it produced a powerful argument
against the then-popular concept that early hunter-gatherers
and other so-called ‘small-scale’ societies lived in a sort of
self-controlled balance or ‘equilibrium’ with their home eco-
systems (e.g., Birdsell 1968; Hardesty 1977; Hayden 1972;
Moran 1979; Rappaport 1968; and others – see Morgan et al.
2017). It provided strong evidence that such equilibrium was
hard, if not impossible to maintain, as the polar environment
was too unstable for any static human-animal relations
(Krupnik 1990, 1993).

Human-Animal Disequilibrium in the Time
of Climate Change

Today, we live with rapid climate change that is happening
twice as fast in the Arctic than elsewhere (Larsen et al. 2014).
Modern scholars have unprecedented access to troves of new
data on sea-ice, temperature, weather, and ecosystem shifts
(e.g., ACIA 2005; Chapin et al. 2014; Richter-Menge et al.
2016; Taylor et al. 2017). Over the past 40 years of satellite
observation, scientists have recorded a 50% reduction of the

summer Arctic sea-ice area and a 75% reduction of the total
ice volume (Larsen et al. 2014; Perovich et al. 2015; Stroeve
et al. 2007; see Fig. 1). The continuing thinning and shrinking
of Arctic sea ice has triggered massive coastal erosion during
the ice-free summer and fall seasons and caused increased
storm activity in the wintertime. The percentage of thick, solid
5-year or older pack ice has declined from 20% in the 1980s to
barely 3% today (Perovich et al. 2015:35). High temperatures,
river and storm floods, thawing permafrost, and forest fires
have produced similar drastic effects in terrestrial ecosystems.

Current climate-change researchers have developed new
models and paradigms to address disequilibrium in human-
natural systems (e.g., the Resilience and Vulnerability ap-
proach, the Adaptive Capacity building approach, and the
Community-based risk assessment approach) that invariably
favor local perspectives rather than the grand scenarios of the
past (Carson and Peterson 2016; Ford et al. 2012; Ford and
Smit 2004; Hovelsrud and Smit 2010; McDowell et al. 2016;
Reid et al. 2009; Rosales and Chapman 2015; Smit andWandel
2006). They repeatedly emphasize that every change is local
and each case of disequilibrium has its own causes besides
overall climate fluctuations.

At the same time, biologists are increasingly adopting an
approach to large Arctic animal species as complex systems
(meta-populations) composed of several geographically iso-
lated or overlapping sub-populations (Heide-Jørgensen et al.
2013; Hinkes et al. 2005; Nagy et al. 2011; Ray and
McCormick-Ray 2014; Regehr et al. 2016). Such local
‘stocks’ or ‘herds’ are exposed to varying sets of regional
stressors and often have individual population trajectories
(Meltofte 2013; Reid et al. 2013). Today’s researchers also
rely on regional synopses of Arctic ice and climate change
(Grebmeier et al. 2006, 2009; Wood et al. 2015), as well as
on extensive historical datasets for many documented animal
collapses, caused by both indigenous and Euro-American
populations, particularly for caribou, bowhead whale, and
walrus (Allen and Keay 2006; Bergerud et al. 2008;
Bockstoce and Botkin 1980, 1982, 1983; Meldgaard 1986;
Ross 1979, 1993; Stewart et al. 2009; Witting and Born
2014). Following the new ‘historical herd’ approach (Burch
2012), ranges and past dynamics of several species of
individual animal groups can be construed whenever adequate
historical or genomic data are available.

Because of this new high-resolution approach vision of local
geography - environmental, animal, and human - researchers
are better equipped to address cases of animal crashes at sub-
population, even local scale. Fifty years after Vibe’s pioneering
study, we may revisit Arctic climate-people-animal relations
using new datasets and improved research tools, and observe
in real time animal and human responses to environmental
stressors that were either not anticipated or not addressed in
the 1960s and 1970s. I attempt to reassess such relations
through overviews of recent data on the status of 3 northern
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mammal species – caribou/reindeer, Pacific walrus, and polar
bear - and by introducing new insights, primarily from Arctic
indigenous knowledge holders collected during two decades of
the ongoing Arctic warming.

Contemporary Crashes: Three Cases

Reindeer/Caribou

Rangifer tarandus is the most common and abundant ungulate
species across the world’s northern regions, with wide circum-
polar distribution and a prime role in Arctic peoples’ econo-
mies, past and present (Fig. 2).Within the species circumpolar
range, besides the general distinction between the domesticat-
ed versus wild reindeer (‘caribou’ in North America, ‘wild
reindeer’ in Eurasia), biologists identify 14 individual subspe-
cies and numerous local ‘herds’ (Wilson and Reeder 2005).

Populations of caribou/reindeer are known to undergo dra-
matic fluctuations and to be significantly affected by climate
and habitat change and by human predation. Vibe (1967:153–
180) described wild reindeer crashes in Greenland. Numerous
summaries of population cycles, for both domesticated and
wild reindeer are available for Alaska, Arctic Canada, north-
ern Scandinavia, and the Russian Arctic (e.g., Bergerud 1980;
Bergerud et al. 2008; Burch 2012; Klokov 2012; Meldgaard
1986, 1987; Syroechkovskyi 1982). The common approach is

that reindeer/caribou populations experience dramatic fluctu-
ations in range and numbers due to many factors but primarily
in response to the changing climate. Cooling climate phases
may be generally more favorable to the species, as the increase
in winter freezing-rain events and heat stress in the summer-
time caused by climate warming often trigger catastrophic
crashes of both domesticated and wild stocks of Rangifer
(Krupnik 1993:143–147).

Current climate warming coupled with the rapid industrial
development in the Arctic placed reindeer/caribou in the center
of climate change debates and reindeer/caribou dynamics are
now researched both globally (Gunn and Russell 2011; Russell
2008) and at the level of individual stocks or herds. At least 34
regional caribou herds have been identified in North America
and over two dozen in Northern Eurasia (CARMA n.d.; Nagy
et al. 2011; Russell and Gunn 2013). The number of major
herds of domestic reindeer should be in the hundreds, spread
widely in Northern Eurasia and in smaller clusters in North
America. For many local herds detailed population histories
are available, often going back decades, even centuries
(Bergerud et al. 2008; Burch 2012; Meldgaard 1986;
Syroechkovskyi 1982; Valkenburg et al. 1994; Whitten 1996).

The increase in knowledge on the dynamics and diversity
of the Rangifer meta-population has revealed certain correla-
tions, even among isolated areas (such as North Alaska and
Labrador-Ungava in the late 1990s and early 2000s), but also
strong regional variation in trajectories of individual herds

Fig. 1 Decline in seasonal
minimum (September) Arctic sea
ice extent, 1979–2016 – http://
nsidc.org/arcticseaicenews/2016/
10/
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(subpopulations). Many are indeed declining, but some are
either increasing or stable despite of the ongoing warming of
their habitat. In summer 2013, four North Alaskan caribou
herds, the Western Arctic (WAH), Teshekpuk Lake (TLH),
Central Arctic (CAH), and Porcupine (PCH), were counted
for the first time. Three to 4 years later, the PCH has grown
to a record high since its population monitoring started in the
1970s; the CAH is shrinking, also fast; whereas the WAH and
the smallest TLH have stabilized after previous declines
(Anonymous 2016–2017, 2018; Parrett et al. 2014; Parrett
2016). According to the statistics for 23 regional herds com-
piled by the CircumArctic Rangifer Monitoring and
Assessment Network (CARMA)—out of 60+ herds featured
on its circumpolar map—14 are declining, 6 are increasing, 2
are stable, and the status of one is uncertain (CARMA n.d.).
There are too many gaps in data concerning the individual
herds’ dynamics post-2010, although recent rapid decline
(‘crash’) of certain herds, such as the Leaf River and the
George River herds in Labrador–Ungava since 2010, is indis-
putable (Anonymous 2015; UPCART 2017).

Some authors claim that the numbers of caribou/reindeer
are growing slightly, at least in Northern Eurasia, whereas
others insist that Rangifer species are experiencing global de-
cline because of fragmentation of its habitat (Post and
Forchhammer 2008; Post et al. 2008; Vors and Boyce 2009).
Even neighboring herds often follow different trends in
responding to different climate cycles affecting their range,
such as the North Atlantic Oscillation (NAO), Arctic
Oscillation (AO), and the Pacific Decadal Oscillation (PDO
– see Jolly et al. 2011).

Initially, new data did not directly confirm past scenarios
that strongly linked reindeer/caribou population declines to
the Arctic warming phases (e.g., Krupnik 1975, 1993). Also,
the role of extreme weather events, particularly of winter
freezing rains (rain on snow) seemed ambiguous, if not exag-
gerated. Such events may indeed cause occasional catastroph-
ic declines in the affected areas, such as the Yamal Peninsula
in West Siberia in winter 2013–2014 (Forbes et al. 2016;
Golovnev 2016); but many crashes took place without ice or
even snow on the ground, and many herds have survived

Fig. 2 Rangifer herds of the Circumpolar North. https://www.caff.is/images/_Organized/CARMA/Welcome_to_CARMA/Map/Circumpolar%20herds.
jpg
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numerous crashes caused by ‘rain on snow’ events and suc-
cessfully recovered (Tyler 2010). Even the most vulnerable
populations, such as the Peary caribou of the Canadian
Arctic islands and several local herds on the Norwegian
Svalbard archipelago that shrank by up to 80–98% in the
recent weather-caused crashes, managed to recover (Hansen
et al. 2011; Vors and Boyce 2009).

Lastly, recent studies illustrate that indigenous knowledge
and forms of management of caribou/reindeer are critically
important in responding to climate change for both domesti-
cated reindeer and wild reindeer/caribou (Golovnev 2016,
n.d.; Klokov 2002; Magga et al. 2009; Oskal et al. 2009;
Parlee and Caine 2017; Thorpe et al. 2001; UPCART 2017).
Other social factors, such as range fragmentation due to in-
dustrial development, increased demand for reindeer meat
(Stammler 2005; Uboni et al. 2016), too many hunters in
certain areas, man-made disasters (such as the post-
Chernobyl slaughter of domesticated reindeer in Sweden –
Bell 1999), and economic disruption work as powerful local
drivers. Our current knowledge does not yet provide definitive
clues to whether reindeer/caribou populations ever have a
common response to climate change, including present-day
Arctic warming (Gunn and Skogland 1997; Klokov 2012;
Krupnik 1993; Mallory and Boyce 2017; Rees et al. 2008;
Russell 2008) or, rather, fluctuate according to individual pop-
ulation cycles based on changing reproduction, status of the
pastures, or other factors (Bergerud et al. 2008; Bergerud
2014).

Pacific Walrus

The Pacific walrus (Odobenus rosmarus divergens Illiger) is a
large ice-associated Arctic marine mammal and a keystone
upper-trophic component of marine ecosystems across the
northern Bering Sea and most of the Chukchi Sea (Ray et al.
2014). It has been a cornerstone of indigenous cultures and
local economies for the past 2500 years (Krupnik 2003; Hill
2011). The U.S. Fish and Wildlife Service (FWS), the main
U.S. agency in charge of monitoring and managing the Pacific
walrus stock, considers it a single panmictic population
(Anonymous 2010; MacCracken 2012). A more realistic ap-
proach is to view it as a meta-population composed of several
discreet groupings that may constitute separate breeding asso-
ciations (Fay 1982; Jay et al. 2008; Krupnik and Ray 2007;
Ray et al. 2014 – Fig. 3).

The dependence of Pacific walrus on a particular ice re-
gime during its seasonal cycle has long been known to scien-
tists and Native hunters (Arsen’iev 1935; Krupnik and
Bogoslovskaya 1999; Ray and Hufford 1989). Presently, the
Pacific walrus population is showing signs of stress caused
primarily by changes in its summer and winter sea-ice habi-
tats. The former are triggered by the continuing northward
retreat of the polar pack ice into the Arctic Basin (Jay et al.

2012; Garlich-Miller et al. 2011). The latter evidently result
from a reconfiguration of winter-spring icescapes in the north-
ern Bering Sea, due to the sea ice thinning, diminishing, and
increased storm activity (Ray et al. 2014, 2016). The sea ice
change caused by climate warming is increasingly viewed as a
major threat to the long-term sustainability of the Pacific wal-
rus (Kochnev 2004; MacCracken 2012). In the ‘low-ice’
years, such as 2007, 2011, 2012, 2014, 2016, and 2017, the
summer edge of the Arctic pack ice retreated to roughly 80°N,
far beyond the continental shelf zone where walruses feed. In
recent years, hardly any summer drift ice was left in the east-
ern (Alaskan) and western (Russian) portions of the Chukchi
Sea and in the East-Siberian Sea (MacCracken 2012). As a
result, enormous coastal haul-out aggregations, often of 30–
100,000 animals form annually along the Chukchi Sea shores
in Alaska and Russian Chukotka Peninsula (Chakilev and
Kochnev 2014; Chakilev et al. 2015; Kochnev 2010).

Even with strong regulatory protection, at such enormous
concentrations that are obviously beyond carrying capacity of
the coastal feeding sites walrus are at high risk of human
disturbance and food deplet ion (Kochnev 2004;
MacCracken 2012; MMC 2014). In 2011, the FWS argued
that: “…after review of all of the available scientific and com-
mercial information, listing the Pacific walrus as endangered
or threatened is warranted” (Anderson 2013). The listing was
delayed pending another review in 2017; eventually the FWS
decided that Pacific walrus does not require protection and is
currently not threatened or endangered. The population ap-
pears to be stable and the species has reportedly demonstrated
an ability to adapt to changing conditions (MacCracken et al.
2017; US FWS 2017). Nonetheless, managers, environmen-
talists, and scientists continue to press for the Pacific walrus to
be listed under the Endangered Species Act of 1973, due to
quite evident changing climate and sea ice conditions (cf.
Anderson 2013; Ristroph 2017).

In the meantime, the aboriginal subsistence catch of the
Pacific walrus has dropped dramatically in the past few years.
In spring 2013, in the two largest walrus hunting communities
in Alaska, Gambell and Savoonga on St. Lawrence Island,
hunters landed just a fourth of their usual spring catch during
1960–2002 (Krupnik and Benter 2016). In August 2013, both
tribal councils asked for emergency government assistance in
the form of a declaration ‘economic disaster’ that was granted
by the Governor. Other walrus hunting communities in the
area fared even worse, indicating that a population ‘crash’ is
perhaps in the making.

In the following 3 years (2014–2016), the catch remained
low. The overall Alaskan annual subsistence walrus harvest
has dropped four-fold: from an average of 1600–2000 in
2003–2007 to 479 in 2015 (Krupnik and Benter 2016). It
has subsequently increased slightly, according to local hunters
(Koonooka N.d.; Krupnik and Crowell N.d.), but still remains
much lower than 5–7 years ago. Aboriginal subsistence catch
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in Russia has also remained lower than in previous years.
Subsistence hunting communities in Alaska and Chukotka
may be on a path to painful adjustment of their seasonal cal-
endar, food habits, and local cash economy (Krupnik and
Benter 2016).

Nonetheless, Native hunters argue strongly against any
new protective measures stressing that their catch is now less
than a half of what it used to be and that it poses no threat to
walrus health. The situation clearly requires careful monitor-
ing, locally-based assessments, and a dialogue with subsis-
tence users before any new protective strategy is put in place.
Notably, no similar concerns have been expressed regarding
the much smaller population of the Atlantic walrus (Odobenus
rosmarus rosmarus), actually a set of isolated subpopulations
or stocks across Arctic Canada, Greenland, and Western
Russian Arctic (Anderson et al. 1998; NAMMCO n.d.;
Stewart and Robert Stewart 2008). In spite of Vibe’s claim
that Atlantic walrus abundance around Greenland was simi-
larly determined by the shifting historical sea ice phases
(1967:80), current researchers believe it is influenced more
by the size of regional subsistence catch quotas, other protec-
tive regimes, and a slow pace of recovery from previous pop-
ulation crashes inflicted by unregulated commercial hunting
(Born et al. 2017; COSEWIC 2017; Wiig et al. 2014; Witting
and Born 2014).

Polar Bear

The Polar bear (Ursus maritimus) is the largest ice-associated
Arctic carnivore with a circumpolar distribution. Vibe
(1967:57–61) was the first scholar to link phases of polar
bear’s historical abundance in Greenland to changes in ice
regime in the adjacent seas. Yet it was Stirling and Derocher
(1993) who made a critical step in arguing that if the Arctic
Ocean becomes seasonally ice free due to global warming, it is
likely that polar bears will be extirpated (see also, Derocher

et al. 2004; Stirling and Derocher 2012). Some biologists have
predicted that the global polar bear population may decrease
by 30% during the next 45 years and its range would contract
significantly (Amstrup et al. 2008; Durner et al. 2009; Regehr
et al. 2016). Over the past 20 years, the image of a polar bear
stranded on a shrinking ice floe has become a logo for a battle
cry from environmentalists to protect the Arctic and its
ecosystems.

The plight of certain local groups of polar bears, particularly
along the shores of Hudson Bay and the southern Beaufort Sea
(Bromaghin et al. 2015; Obbard et al. 2016; Regehr et al. 2006;
Stirling et al. 1999) and sightings of drowned polar bears in
north Alaska (Monnett and Gleason 2006) have been widely
used as evidence of polar bear endangerment due to the sea ice
loss. In 2008, polar bears were added to the list of ‘threatened
species’ under the U.S. Endangered Species Act of 1973. In
fact, the future of the polar bears depends on many factors and
will almost certainly differ by region and local groupings.

The Polar Bear Specialist Group (PBSG) of the International
Union for the Conservation of Nature (IUCN) presently recog-
nizes 19 ‘subpopulation units’ of polar bears across the Arctic
(Obbard et al. 2010; Reid et al. 2013; Fig. 4).1 As of 2014, three
of these units are declining, seven are stable or increasing, and
there is not enough data for the rest to assess their status (http://
www.polarbearsinternational.org/status-and-threats/polar-bear-
status-report). The once endangered grouping in the western
Hudson Bay is now considered ‘stable’ (Dyck et al. 2007;
Obbard et al. 2010; see also Obbard et al. 2016 and Reid
et al. 2013).

Indigenous Arctic residents staunchly disagree with biolo-
gists and environmentalists’ assessment. They argue that there
are plenty of polar bears, asserting that the Elders have never

1 Whether these are regional groupings selected for management purposes or
actual subpopulations with a specific genetic ‘footprint’ (cf. Paetkau et al.
1999), is beyond the scope of this paper.

Fig. 3 Walrus at land haul-out site
at Cape Serdze-Kamen,
Chukotka, Russia. Photo by
Anatoly Kochnev, September
2009. https://www.usgs.gov/
media/images/walruses-resting-
shore-cape-serdtse-kamen-
haulout-area. https://prd-wret.s3-
us-west-2.amazonaws.com/
assets/palladium/production/s3fs-
public/styles/full_width/public/
thumbnails/image/Kochnev-
Serdtse-Kamen-2.JPG?itok=
XTmG6qcy
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seen ‘that many polar bears in their life,’ that the animals are in
good condition (Dowsley and Wenzel 2008; Freeman and
Foote 2009; IJS 2015; Voorhees and Sparks 2012), or that
‘they periodically move to other areas’ (Voorhees et al.
2014). These indigenous observations are not unanimous,
but they cannot be ignored. The most recent assessments of
3 regional polar bear stocks (subpopulations) in the Baffin
Bay and Kane Basin (SWG 2016) and in the northern
Bering and Chukchi Sea (Regehr et al. 2016; Rode et al.
2014) indicate that they are all increasing, certainly stable, in
spite of limited subsistence hunting and drastic change in their
habitat due to the warming Arctic and shrinking polar ice.

This brief overview provides some general insights as to
how a widely distributed meta-population responds to climate
stressors. First, the link among polar bears’ health, abundance
and sea ice conditions may not be as strong as Vibe and many
biologists some 20 years ago believed. Polar bears are increas-
ingly going on land to explore new resources, particularly in
the summertime (Rode et al. 2015; Voorhees et al. 2014).
Second, all 3 parameters—sea ice, bears’ health, and num-
bers—fluctuate over time and, reportedly, have always
fluctuated. Third, modern warming does not necessarily

produce the same ‘domino’ effect across the entire polar
bear range due to variety in local conditions, resources,
human disturbance, and other factors. Thus, the observed
decline in sea ice alone could not explain the variations in
polar bear health and survival.

Most importantly, not all polar bears are ‘born equal’ and
some sub-populations demonstrate higher resilience to climate-
induced change than others. Rode et al. (2014) compared phys-
ical status of polar bears from the neighboring southern Beaufort
and Chukchi Sea-northern Bering Sea sub-populations and
found the former to be in obvious physical decline, whereas
the latter were among the largest and healthiest reported.
Evidently they are able to maintain their status according to
the availability of new sources of food on land in the absence
of sea ice, such as trampled walruses at new haul-out sites (see
above) and beached carcasses of dead bowhead whales – as
reported by indigenous hunters (Voorhees and Sparks 2012;
Voorhees et al. 2014). The alleged polar bear population crash
appears to be more of a local phenomenon and a product of
multiple drivers; and indigenous perspectives offer amuch need-
ed insight to game managers’ predictions based on general pop-
ulation and climate models.

Fig. 4 Map of polar bear
subpopulations (‘units’) – https://
polarbearscience.com/2012/11/
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Native people’s Insight to ‘Arctic Crashes’

Northern indigenous peoples, who have perfected impressive
ecological and spiritual knowledge about the animals they
hunt, generally believe that animals’ availability and human
success in hunting are predicated on mutual respect and deep
spiritual connections between people and animals (Fienup-
Riordan 2014; Loring 1997; Martin 1978; Nelson 1973,
1983; Tanner 1979; Watanabe 1994; Willerslev 2007). They
believe that animals, like people, live in ‘tribes’ that interact as
equals with various local human groups. Climate or general
physical change in habitats is not an element in understanding
people’s relations with the animals, according to numerous
descriptions of northern people’s environmental ontologies.
Indigenous hunters actively, often aggressively, target many
northern mammal species, as well birds and fishes, but have
not driven their prey to extirpation, via rational or irrational
checks (Burch 1994) – with the rare exception of the Steller’s
sea cow (Hydrodamalis gigas) along the Aleutian Islands
(Betts et al. 2011; Maschner et al. 2009; Yesner 1988) and
the great auk (Pinguinus impennis) in certain areas of
Greenland (Meldgaard 1988).

One of the strongest new assets in today’s reanalysis of
Arctic climate–people–animal relations is a record of indige-
nous observations of modern environmental change assembled
over the last two decades of collaborative work in northern
communities (Born et al. 2017; Eicken et al. 2014; Gearheard
Fox et al. 2013; Huntington et al. 2005, 2017; Krupnik and
Jolly 2002; Krupnik et al. 2010; Oozeva et al. 2004; Rosales
and Chapman 2015; Salomon et al. 2011; Voorhees and Sparks
2012). Arctic indigenous residents detected changes in their
home environments in the mid-1990s and made their observa-
tions known to scientists (McDonald et al. 1997; Krupnik
2000;Weller andAnderson 1999), who initially remained skep-
tical about the nature of the trend (Serreze 2008/2009:1–2).
Since then, we have witnessed at least 20 years of noticeable
climate change in the polar regions. From a human perspective,
it is a lifetime of a generation, a difference in knowledge be-
tween an elder and a young adult.

Native experts generally concur with scientists about the
ongoing rapid climate and sea ice shifts in their home areas.
Nevertheless, they strongly disagree with biologists and game
managers about its immediate impact on animal populations.
They generally do not share scientists’ and environmentalists’
concerns that the advent of the era of the human-induced
global warming has ushered the new threat of imminent ex-
tinction of many polar species. As certain northern mammals,
like polar bear, Pacific walrus, ribbon, ringed, and harp seal,
narwhal, and caribou have been declared ‘threatened’ because
of the climate-caused habitat change (Derocher et al. 2004;
Garlich-Miller et al. 2011; Jay et al. 2012; MacCracken 2012;
MMC 2014; Post and Forchhammer 2008; Stirling and
Derocher 1993, 2012; Vors and Boyce 2009; Womble et al.

2010; https://alaskafisheries.noaa.gov/pr/ice-seals),
indigenous people have generally stuck to their own vision
of animal health and causes of population dynamics. This
disagreement has created an arena of conflict between
indigenous users and environmentalists and biologists, as
illustrated in the cases of polar bear, caribou, and walrus.
More polar species are certain to join this list soon.

Native perspectives on Arctic animals and habitat change
generally rest on 3 main arguments. First, the animals do not
go ‘down;’ it is we who fail them. In numerous personal state-
ments and interviews, indigenous experts claim that the ani-
mals are ‘healthy,’ in good condition, and, when they show
up, they come in strong numbers. Poor hunting is usually an
outcome of unpredictable weather, people’s unpreparedness,
or of various other factors such as high cost of gasoline for
boats, new wildlife regulations, pollution and noise, particu-
larly from ships and seismic testing, and ‘lack of respect’ and
other disturbances, including biologists’ efforts to tag, count,
or monitor the animals (Dowsley and Wenzel 2008; Fienup-
Riordan 1999; Freeman and Foote 2009; Voorhees and Sparks
2012; Voorhees et al. 2014).

The second common indigenous argument is that if the
animals are scarce they are somewhere (elsewhere) and other
people are having plenty of them, in stark contrast to biolo-
gists’ perspectives. To game managers, a shortage of animals
(or birds or fishes) in the area of their jurisdiction is a sign of
‘low’ population, and a common response is a new regulation
or a ban on human use of the stock presumed ‘endangered.’
Indigenous users generally believe that with proper human
behavior the animals will return in good numbers. If they are
absent now, someone else is using them and, therefore, any
effort to limit hunting is counter-productive.

The third popular indigenous belief is that if the animals are
rare or absent in their usual time they will make themselves
available otherwise or will send other animals ‘in their turn’–
again, following a proper human behavior. It is somewhat akin
to biologists’ concept of successive or expanding species. It
also helps explain why indigenous users are so adaptive in
exploiting new or old species when they appear at an unusual
time or season, as they are treated as ‘offered replacements.’ For
example, the Yupik people of St. Lawrence Island, Alaska have
recently shifted to late-fall and early winter hunting of bowhead
whales, in addition to their usual spring whaling season. Since
1995, 40% of all whales harvested on St. Lawrence Island have
been taken in November–January (Noongwook et al. 2007:51),
something unheard of in living memory. It is also a cause of
great delight because of the recent drop in walrus catch.

The above-mentioned case of the Pacific walrus is a point-
ed illustrationwhy local hunters disagree with biologists about
the overall status of the walrus population and the need for its
stronger protection. According to hunters, their catches are
lower not because of fewer walruses, but due to poor ice/
wind conditions, high gasoline prices, and lower hunting
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effort (‘we fail them’). As subsistence catch south of Bering
Strait has dwindled, it remains stable, even increasing along
the Chukchi Sea shore (‘the animals are elsewhere’). New
coastal walrus haul-outs at Point Lay in Alaska and along
the Russian shore have created an abundance of meat, food
for dogs and for roaming polar bears, and ivory from trampled
animals (‘other people have plenty of walrus now’). Lastly,
other game resources are still available and walrus have
started showing in large numbers during the wintertime,
which is highly unusual (‘they will send other animals in their
turn’). Even if an eventual Pacific walrus crash is in the mak-
ing it is unfolding more according to indigenous interpreta-
tions rather than biologists’ scenarios of climate ‘endanger-
ment,’ due to the sea ice decline (Jay et al. 2011, 2012;
MacCracken 2012).

Another lesson from indigenous perspectives is that all
change is local, and this helps explain why indigenous experts
are so reluctant to extrapolate their knowledge to other areas
or make long-term predictions about future climate or animal
abundance (Bates 2007; Voorhees and Sparks 2012; Voorhees
et al. 2014). Climate, sea ice, and animal health and popula-
tion changes vary widely, as do peoples perceptions of them,
often within the same area (cf. Rosales and Chapman 2015).
In 2003, residents of the Alaskan villages of Wales and
Diomede in the Bering Strait reported a full-month shift to
earlier spring break-up and walrus migration, whereas hunters
on St. Lawrence Island, 150 miles to the south, denied any
change in the timing of walrus spring run due to warmer
weather (Metcalf and Krupnik 2003).

Lastly, the main lesson learned from the past two decades
of work with indigenous communities on climate/
environmental change is about the value of alternative
interpretation. We know that indigenous experts generally
do not follow scientists’ explanations and often strongly dis-
agree with them; instead, they rely on their own reasoning –
observational, spiritual, and moral.

Discussion

It is clear from the previous discussion that the new body of
data on the abundance, range, and health status of most Arctic
wildlife species since the beginning of Arctic warming in the
1990s does not support earlier models that forecasted a rapid
restructuring of animal ranges in response to climate and sea
ice shifts. Except for some cases of local declines, such as the
alleged endangerment of the South Beaufort polar bear sub-
population, or the 85–90% drop of the Northeast Atlantic
stock of harp seal (Pagophilus groenlandicus), which breeds
on the pack ice off East Greenland (Johnston et al. 2012), few
recent Arctic mammal crashes could be unequivocally associ-
ated with the reported 2.3 °C increase in annual temperature,
accompanied by almost 50% reduction of summer sea ice and

dramatic change in its seasonal dynamics and stability. Even
some ‘model’ recent crashes, such as the collapse of the
George River caribou herd in Labrador-Ungava since 2000
and the fall of the harbor seal stocks in the Gulf of Alaska,
have been attributed to scores of factors, of which climate
change was perhaps one of many (cf. Bergerud 2014;
Mathews and Pendleton 2006; UPCART (Ungava Peninsula
Caribou Aboriginal Round Table), 2017;Womble et al. 2010).

The response of Arctic wildlife to climate change appears
to be more complex than the once-projected north- or south-
bound shifts of prime habitats for major species. Although we
possess ample records of such range moves, particularly for
fishes, some marine and terrestrial mammals, birds, and ben-
thic communities (e.g., Grebmeier et al. 2006, 2009), animal
response more often occurs via what biologists call phenolog-
ical mismatches, that is, temporary (or long-term) discords in
species’ established reproductive and migration cycle
(Cushing 1990; Miller-Rushing et al. 2010). There is also
increasing evidence of seasonal and/or systemic replacements
of species in a complex web of trophic relations within eco-
systems (Durant et al. 2007; Ray et al. 2016).

Though the 20-some years of warming may not be suffi-
cient to determine how the ‘new Arctic’will look like in terms
of future animal ranges and species composition, no one
would have predicted in the 1970s that among its most visible
symbols would be the land-roaming polar bears and many
thousand walruses hauling out on the beaches of Northwest
Alaska and Arctic Chukotka. No one would have thought that
across the spectrum of ice-associated marine mammals the
most vulnerable would be the ribbon, harp, and hood seals,
whereas bowhead whale, narwhal, beluga whale, and ringed
seal would be more resilient, with walrus, polar bear and car-
ibou in between. It is as yet unclear how species could be
ranked in terms of their vulnerability to the warming climate
and shrinking ice, as evidently they all need different times to
respond (adapt?) to change, other than simply collapse in
numbers or move to other areas, according to Vibe’s model.

Today, most of the large Arctic animal and bird species are
under various protective and co-management regimes; many
no longer constitute the primary food or material resource to
local communities. Limited human predation may spare the
animals the worst crashes scenarios and offer much needed
time to adapt to new climate and ice conditions, in spite of the
increased human presence across the polar regions. From the
perspective of 20+ years of observable Arctic change, the
destructive human impacts on animal habitats—via industrial
development, range fragmentation, increased disturbance—
and extreme weather events are more likely to produce wild-
life crashes than the general climate/temperature/sea-ice
trends. It may also explain why so many more recorded
Arctic crashes happened during the era of rapid commercial
expansion and uncontrolled animal exploitation, first in the
North Atlantic in the 1600s and 1700s, and, later, in the
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North Pacific-Chukchi-Beaufort Sea area in the 1700s and
1800s, including several documented overkills perpetuated
by local indigenous people (Allen 1880; Allen and Keay
2006; Bockstoce and Botkin 1980, 1982, 1983; Crowell
2016; Krech III 1999; Krupnik 1993; Martin 1978;
Meldgaard 1986; Mowat 1984; Reeves 1980; Ross 1979,
1993; Vibe 1967).

Therefore, as the Arctic warming progresses, we should
resist the lure of simplistic domino-like (cascade) scenarios,
e.g., warmer climate–less ice–shrinking food sources–altered
habitats–animal decline–population crash or extinction. Not
every rapid climate or sea ice change results in a crash, and
many Arctic societies, early and modern, have demonstrated
high resilience in the face of climate and animal fluctuations
(cf. Friesen 2015; Hamilton et al. 2016). Several other impacts
are prominent among indigenous peoples’ concerns besides
the rising temperatures or thinning ice, such as increased
coastal erosion, river and beach floods, or violent storms
(Rosales and Chapman 2015).

Local observers keep pointing to new forces that often
shape their life far more than climate change, such as limited
economic opportunities, high gasoline prices, lack of markets
for subsistence products, language and culture loss, among
many more. A number of recent studies (e.g., Cameron
2012; Collings 2011, 2014; Hovelsrud and Smit 2010;
Krupnik, N.d.; Marino and Schweitzer 2009; Tejsner 2013)
challenge a common vision that all current discourse in Arctic
indigenous communities is dominated by environmental
change. It also indicates that in the earlier phases of climate
change social factors, such as inter-tribal wars, intimidation by
powerful neighbors, and unequal status in local social and
trade networks could have similarly affected people’s life be-
sides warming temperatures or melting ice (Krupnik and
Chlenov 2009). One wonders howmuch of this past complex-
ity in responding to change by polar animals and people is
missing from current explanations of historical Arctic crashes.

Lastly, in their narratives about today’s rapid changes,
Arctic residents commonly refer to unpredictable weather,
high temperatures, strong winds, unsafe ice, or little snow.
These natural trends, however, are neither the only drivers of
people’s behavior nor even the main ones. People of the ‘cli-
mate change era’ often worry more about other aspects of
change and tend to internalize climate in a matrix of numerous
other factors (Tejsner 2013). They also remain persistent, if
not conservative in trying to preserve their way of life –which
is a normal human response and, perhaps, has always been.

This new understanding of the varying speed of change—
in the physical, animal, and human domains—is definitely the
main outcome of the ongoing reassessment of the earlier
models of climate–animal–people interactions. Climate may
shift quickly and polar ice shrinks even faster, whereas the
animals lag behind, and people tend to stick to their familiar
ways of life (“culture”) against all odds. The emerging

narrative of Arctic ‘crashes’ is less a coarse-brush shift of
the earlier models, like warming or cooling, but more a tapes-
try of local disequilibria that produces highly varied changes
at societal and animal subpopulation level. The latter conclu-
sion may be of special interest to researchers working on peo-
ples’ and animals’ responses to change in other regions or
other times, particularly in the distant past.
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