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AT A CURSORY GLANCE, the Arctic strikes many as a place 
of stark, lifeless beauty. But this unique biome is far 
from barren. From baleen whales and birds to belugas, 
walruses and polar bears, the Arctic is a haven for some 
of Earth’s most striking megafauna.

It is also a temporary home to some of the animal king-
dom’s greatest migratory wayfarers. Many species jour-
ney to the Arctic annually to take advantage of the area’s 
surprising biological wealth, from the largest animal that 
has ever lived—the blue whale—to the delicate Arctic tern. 
In fact, more than 50 million seabirds migrate north each 
year to raise their young. 

We know that climate change and other threats—such 
as pollution or ship-strikes—are making these migra-
tions increasingly hazardous. But who 
is responsible for protecting animals 
when they move beyond the borders of 
countries and their national waters? 

The United Nations Convention on 
Migratory Species (CMS) provides a 
framework designed to help nations 
agree on protections. For example, 
whales, dolphins and porpoises are sus-
ceptible to underwater noise—such as 
from ships’ motors, sonar and drilling 
operations—and can become entangled 
in fishing gear or harmed by other 
ocean debris. Recognizing this, member 
states that have signed the convention 
have agreed on global measures to 
reduce these hazards. But even so, com-
plete safety is not possible because sev-
eral Arctic states—whose waters the migrating cetaceans 
swim through—are not parties to the Convention.

Birds may seem to have total freedom to roam the 
remote Arctic safely, but even they face a myriad of 
threats, as two articles in this issue of The Circle explain. 
The CMS Agreement on the Conservation of African– 
Eurasian Migratory Waterbirds (AEWA) works closely 
with the Arctic Council’s biodiversity working group to 
protect migrating birds. By focusing on birds’ preferred 

flyways to and from the far North, CMS can target its 
assistance to the places along the way where birds over-
winter, rest or refuel on their long migrations. 

Of course, cetaceans and birds are not the only species 
in the Arctic facing threats. Polar bears, walruses and 
seals sunning themselves on ice floes may seem to be a 
million miles away from industrial pollution, but sadly, 
many pollutants that originate elsewhere in the world 
drift to and accumulate in the Arctic because of ocean and 
atmospheric currents. They can even accumulate in the 
bodies of these large, long-lived migrants. 
As a result, when polar bear cubs leave 
their dens for the first time, chances are 
they have already ingested significant 

levels of toxic PCBs 
(polychlorinated 
biphenyls) from their 
mothers’ milk. In addi-
tion, as climate change 
intensifies, adult bears 
are finding that the ice 
they rely on for hunting 
is retreating further 
and further each year. 

These problems are 
complex and cannot 
be solved by any one country, or even 
by one international entity. CMS is 
working with the UN Environment 
Programme and the UN Framework 
Convention on Climate Change to find 
ways to mitigate these risks. But to do 

this, we need the support of all nations—especially Arctic 
states.

The Arctic is intricately connected to—and connects—
all of us, including through migratory wildlife. People 
around the world count on certain species returning each 
year, whether because they harvest the species for food or 
make a living from tourists who want to see them. 

Given the multiple threats they now face, will these 
species keep coming back? l

Safeguarding the great migrations to  
the Arctic in the face of climate change

We know that climate change 
and other threats—such as 
pollution or ship-strikes—
are making  migrations 
increasingly hazardous. 
But who is responsible for 
protecting animals when 
they move beyond the 
borders of countries and 
their national waters?

EDITORIAL

MELANIE VIRTUE is 
head of the Aquatic 
Species Team at the 
United Nations Con-
vention on Migratory 
Species. 
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IN BRIEF

NO PART OF THE WORLD will 
be spared the impacts of 
 climate change as oceans 
warm and ice sheets and 
glaciers melt, causing rapid 
sea-level rise that could affect 
a billion people by 2050. 
That is the key message con-
tained in the International 
Panel on Climate Change 

Special Report on the Ocean 
and Cryosphere in a Chang-
ing Climate released in 
September.

Accelerating changes in the 
oceans and cryosphere—the 
Earth’s snow and ice-covered 
places—is one of the most 
dramatic consequences of 
the climate crisis. The report 

makes it clear that changes will 
continue and be irreversible 
even if the climate stabilises. 

However, the report sug-
gests the worst risks can 
still be managed if the world 
cuts emissions sharply. This 
would give people and nature 
more time to adapt. When 
ecosystems are protected and 

restored, they can continue 
to support human livelihoods 
and well-being and mitigate 
climate risks. 

“We can still save parts of 
our cryosphere, but we must 
act now,” says Dr. Peter Win-
sor, director of WWF’s Arctic 
Programme. “Existing com-
mitments by governments 
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NEW UN CLIMATE CRISIS REPORT

One billion people threatened by risks to oceans,  
polar and mountain regions, IPCC report warns
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to fight climate change are 
inadequate. The four million 
people living in the Arctic are 
dealing with disappearing 
food sources and struggling 
to keep their homes from 
slipping into the ocean. Polar 
regions, their people and 
species depend on us to take 
action now."

One prediction of where 
rising sea levels will end 
up at Cottesloe Beach, 
Perth, Western Australia.

NORWAY

Spawning cod 
found in Jan 
Mayen area
SPAWNING COD were observed 
in Jan Mayen for the first time 
this year, and their appearance 
is likely connected with climate 
change, according to research-
ers with the Norwegian Insti-
tute of Marine Research.

The Barents Observer 
reported that the discovery 
was made during a marine 
mapping expedition, when 
a researcher noted that cod 
stocks in the area seemed 
to have reached commercial 
fishing levels. Most of the cod 
caught were 70 to 100 cm in 
length and many were spawn-
ing. In Norway, cod are usually 
found in the North Atlantic. 
Traditionally there have been 
few cod in the Jan Mayen 
area, and commercial fishing 

there has been virtually non-
existent. 

The discovery is one of many 
significant changes in northern 
waters. In some areas, the 
water is several degrees warm-
er than just a few decades ago, 
leading fish stocks to move 
north. An oceanographer with 
the Norwegian Polar Institute 
says the Barents Sea is shifting 
from an Arctic to an Atlantic 
climate, referring to the pro-
cess as “atlantification.” 

RUSSIA

Wild reindeer at 
risk of extinction 
A WWF RESEARCH expedition 
to study wild reindeer in Rus-
sia’s Taimyr Peninsula has 
concluded that reindeer in the 
region, as well as in northern 
Evenkia and western Yakutia, 
are at risk of extinction. 

Preliminary findings 
indicate that the Yenisei deer 

have disappeared, while the 
westernmost group—the 
Tarey—have dwindled to 
just a few thousand, down 
considerably from 44,000 or 
so in 2017.

Illegal hunting is behind 
some of the decrease: poach-
ers kill, but they also cut off 
males’ antlers, decreasing 
their ability to reproduce. 
Climate change is another 
contributing factor, as it seems 
to be causing the reindeers’ 
migration routes to shift. 
Rivers are running earlier in 
the spring, and when herds 
cross them, calves born in May 
and June often die. The food 
supply is also changing, and 
calving locations are shifting 
south.

Experts say radical mea-
sures are needed to turn the 
situation around, including 
new legislation, administrative 
and regulatory mechanisms, 
economic and scientific 
research, and an improved 
network of protected areas.

GREENLAND

Plankton heading north
PLANKTON are among the 
oceans’ smallest organ-
isms—but despite their size, 
researchers are concerned 
about their apparent north-
ward migration.

Lukas Jonkers, a 
paleocean ographer and 
the lead author of a study 
recently published in Nature 
about plankton communities 
in the northern hemisphere, 
characterised the discovery 

as a sign that ecosystems are 
being pushed out of their 
natural states. The impli-
cation is that ecosystems 
around the world are likely 
to be profoundly affected by 
further temperature changes 
even if the global rise is held 
below 1.5 C.

Jonkers was researching 
planktonic foraminifera—a 
type of plankton with a hard 
shell. When these plankton 

die, their tough shells drop 
to the ocean floor and sur-
vive for long periods. This 
creates not only a record 
of their community, but 
a baseline for examining 
how marine life has been 
affected by climate change. 
In the study, sediment sam-
ples revealed that plankton 
have migrated north as the 
water temperatures have 
increased.
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Tundra to tropics: Flyway-level 
cooperation for Arctic-breeding species
Many different bird species migrate to the Arctic to breed—and some are struggling to 
cope with the effects of climate change and other environmental hazards. COURTNEY PRICE 
explains how the Conservation of Arctic Flora and Fauna’s Arctic Migratory Birds Initiative 
is leveraging Arctic Council partnerships to help secure healthier populations of declining 
Arctic-breeding birds, including the critically endangered spoon-billed sandpiper.

SAYAM CHOWDHURY cracks a smile 
as the email arrives. He opens it and 
beams from behind his desk in Dhaka, 
Bangladesh. He’s discovering that a 

little Arctic bird, Lime 07—so named 
for his leg band, though affectionately 
nicknamed “Super-spoonie”—has made 
it safely back to his breeding grounds 

in Chukotka, Russia to start another 
desperately needed generation. 

“When I heard that Lime 07 had 
survived another year, I was extremely 
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Birds
Lime 07 in Meinypil’gyno, Chukotka, Russia, 11 June 2017. 
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delighted, especially because I had seen 
the bird in November 2016 at Sonadia 
Island, Bangladesh,” says Chowdhury, 
a conservation biologist and assistant 
coordinator with the East Asian–Aus-
tralasian Flyway Partnership Spoon-
billed Sandpiper Task Force (EAAFP 
SBS TF). “It’s really amazing when you 
think about it, what this tiny bird goes 
through just to survive.”

THE STEEP DECLINE OF THE 
SPOON-BILLED SANDPIPER
Lime 07 elicits international attention 
because he is one of an estimated 300 to 
600 critically endangered spoon-billed 
sandpipers left in the world. Because 
of the species’ 90 per cent population 
decline over the past 40 years, every 
time Lime 07 makes it back to his Arctic 
breeding grounds, researchers, activists, 

community members, school children, 
land managers and others from the 
tundra to the tropics breathe a collec-
tive sigh of relief. It means the small 
bird has managed to safely traverse a 
network of sites spanning 9,000 kilo-
metres. The journey requires “Super-
spoonie” to survive predators, floods, 
harsh weather, potential food shortages, 
illegal hunting, entanglement in fishing 
nets and more. 

The sandpiper task force that Chow-
dhury belongs to is a dedicated group 
of global researchers who are following 
Lime 07’s moves as he zig-zags across 
the East Asian–Australasian Flyway. 
Group members send flurries of excited 
emails to each other when satellite-
tracking or monitoring efforts locate 
the bird. Teams then sometimes travel 
hundreds of kilometres to spot him and 

report back on any site-level threats or 
other important observations. 

Lime 07 is so esteemed because he 
has generated a wealth of information to 
date to support the survival of his spe-
cies. His travels have provided scientists 
with previously unrecorded locations 
in North Korea, South China and 
Indonesia; he and other satellite tagged 
birds have informed the boundaries of a 
UNESCO World Heritage Site designa-
tion; and his offspring are participating 
in a scientific “headstarting” program to 
increase the chance of fledgling survival. 
On top of all that, Lime 07 himself 
somehow managed to retain a satellite 
tag during a full-body moult, allowing 
for bonus information collection. He’s a 
scientific boon.

The spoon-
billed sandpip-
er’s alarming 
decline is mir-
rored by those 
of many other 
Arctic-breeding 
birds along this 
flyway and oth-
ers, including 
the red knot, 
dunlin, curlew 
sandpiper, bar-
tailed godwit 
and others. 
Depending on 
the popula-
tion, some 
Arctic-breeding 
shorebirds have 
declined by 
anywhere from 
50 per cent to 
90 per cent 
in the past 40 
years. The Conservation of Arctic Flora 
and Fauna’s (CAFF’s) 2013 Arctic Biodi-
versity Assessment flagged this issue as 
a major concern.

THE ARCTIC MIGRATORY BIRDS 
INITIATIVE 
CAFF is the biodiversity Working Group 
of the Arctic Council. It launched the 
Arctic Migratory Birds Initiative (AMBI) 
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Distribution of the spoon-billed sandpiper

Breeding ground range

Wintering ground range

Migration route

Based in Cana-
da, COURTNEY 
PRICE is 
the global 
coordinator of 

the Conservation of Arctic 
Flora and Fauna’s Arctic 
Migratory Birds Initiative, a 
project designed to secure 
the long-term sustainability 
of declining Arctic-breeding 
migratory bird populations. 

SAYAM U. 
CHOWDHURY is 
a Bangladesh-
based 
 conservation 
biologist with 

the East Asian-Austral-
asian Flyway Partnership’s 
Spoon-billed Sandpiper 
Task Force.
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to improve the conservation status and 
secure the long-term sustainability of 
declining Arctic-breeding, migratory 
bird populations. AMBI works with 
partners across four major flyways 
(the Americas, African–Eurasian, East 
Asian–Australasian and Circumpolar 
flyways) to connect Arctic and non-
Arctic researchers and policy-makers 
on priority conservation issues that 
affect shorebird, waterbird and seabird 
species, including habitat conservation, 
unsustainable or illegal harvest, pollu-
tion, bycatch and more. AMBI works 
with ongoing conservation programmes 
and addresses issues and species that 

are globally under-represented.
At the most recent Arctic Council 

Ministerial Meeting, ministers approved 

the second phase of AMBI efforts 
identified in the 2019–2023 Work Plan. 
The plan builds upon the successes of 
AMBI’s first phase and guides actions 
going forward. But implementation 
depends on raising the international 
profile and plight of these species, 
deepening strategic partnerships to sup-
port on-the-ground conservation, and 
fundraising for priority activities.

Migratory species don’t respect 
geopolitical borders. A failure to protect 
species in any one location affects all 
others. This is the challenge that Lime 
07 faces with each annual migration as 
he dodges the impact of climate change, 
unprotected habitats, pollution and 
more. But with each successful naviga-
tion, Lime 07 brings hope to those 
dedicated to bringing his species—and 
others on the same trajectory—back 
from the brink of extinction. 

This work requires flyway-level 
partnerships—and the Arctic Council is 
in a unique position to bring together 
diverse actors for the common cause of 
protecting the species that connect us 
all. l

The spoon-billed sandpiper’s alarming decline is mirrored by 
those of many other Arctic-breeding birds along this flyway 
and others, including the red knot, dunlin, curlew sandpiper, 
bar-tailed godwit and others. Depending on the population, 
some Arctic-breeding shorebirds have declined by anywhere 
from 50 per cent to 90 per cent in the past 40 years.

Satellite tagging Lime 07 in Meinypil’gyno, 
Chukotka, Russia on 7 July 2018. 
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Lime 07 in northern Sumatra on 3 November 2018. 
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Ecosystems

Sea ice loss threatens an Arctic 
seabird—and an ecosystem
One of the few seabirds adapted to living in and next to Arctic sea ice, Mandt’s black guil-
lemot, has suffered major declines as warming has reduced Arctic pack ice. For nearly 
half a century, GEORGE DIVOKY has been studying Arctic seabirds off the coast of northern 
Alaska and documenting what could be the last days of a once-thriving colony—along 
with the rapid decline of a major marine ecosystem.

IN THE EARLY 1970S, I was conducting an 
environmental assessment just east of 
Point Barrow when I discovered a small 
colony of Mandt’s black guillemots breed-
ing under manmade debris on Cooper 
Island. During the assessment, I fell in 
love with both the Arctic and the guillemot 
colony. We began annual studies of the 
guillemot in 1975, and started creating 
additional nest sites for the birds. 

Since that time, the Arctic has expe-
rienced the highest rate of atmospheric 
warming anywhere on Earth. The snow 
and ice cover that characterise the region 
are especially vulnerable to temperature 
increases, and reductions in Arctic sea ice 
are one of the best-known examples of 
the impact of rising global temperatures. 
Unfortunately, few long-term studies have 
monitored how the loss of Arctic sea ice is 
affecting the region’s marine ecosystems. 
One exception is our ongoing study off 

northern Alaska—now in its 45th consecu-
tive year—of Mandt’s black guillemot, one 
of the few ice-dependent Arctic seabirds. 

Mandt’s black guillemot is a pigeon-
sized seabird that feeds on fish and 
invertebrates found under and adjacent 
to Arctic sea ice. Dependent on sea ice 
throughout the year, these seabirds breed 
at colonies near ice from June to Septem-
ber, and winter offshore at the margins of 
the Arctic pack ice. 

Unfortunately, the guillemot popula-
tion’s trajectory has been downward since 
the early 1990s. It clearly demonstrates ➤

The guillemot population’s 
trajectory clearly 
demonstrates the ecological 
importance of sea ice and 
the impacts of a melting 
Arctic, not only on the 
guillemot but on the region’s 
marine wildlife generally.

George Divoky’s first 

encounter with a Mandt's 

black guillemot colony was 

in 1972.

 ■ If trends observed over the last 
two years continue, this colony of 
Mandt’s black guillemots could be 
heading to near-time extinction. 
When the number of breeding pairs 
is so low and few birds can success-
fully feed their young, the colony is 
much less attractive, and the number 
of new birds joining it is not enough 
to replace those that die.
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the ecological importance of sea ice and 
the impacts of a melting Arctic, not only 
on the guillemot but on the region’s 
marine wildlife generally. 

BIRD STUDY BROADENS TO 
CLIMATE CHANGE STUDY
Although the Cooper Island guillemot 
research began as a way to examine sea-
bird life history, the project’s duration—
and the pace of climate change in the 
Arctic—resulted in it becoming a climate 
change study. For the first two decades of 
the study, summer sea ice remained near 
the island during the guillemots’ breeding 
season, and parent birds fed their chicks 

Arctic cod, the 
principal forage 
fish associated 
with Arctic sea 
ice. The chicks 
grew well. Most 
parents were 
able to success-
fully fledge the 
normal brood of 
two. 

But in the late 
1990s, summer 
sea ice began to 
diminish, with 

ice and Arctic cod frequently missing from 
the waters where parents raised their 
young. The birds found alternative fish 
species to feed their chicks, but these were 
neither as abundant nor as nourishing. 
This situation led to a dramatic decrease 
in chicks’ growth and survival. Increas-
ingly, parent birds were able to raise only 
a single chick, and sometimes none at all.

The loss of ice in the Beaufort Sea this 
century has had another major impact on 
the guillemots’ breeding success. Polar 
bears, swimming to land in late summer 
from the melting pack ice, began to regu-
larly visit the Cooper Island colony. From 
2002 to 2010, the bears consumed large 
numbers of guillemot chicks. We began to 
provide bear-proof nest cases in 2011. 

DIMINISHING SEA ICE HURTING 
SURVIVAL RATES
By 2018, the guillemots’ population had 
dropped to just 75 pairs from more than 
200 pairs in 1989. We expect the number 

to dwindle further as summer ice steadily 
decreases. The recent lack of ice in the 
species’ traditional wintering area in the 
Bering Sea is making the problem worse. 
The loss of wintering sea ice habitat is 
likely behind decreases in adult birds’ 
ability to survive the winter, and is why 
many surviving adults did not incubate or 
lay eggs in 2018. 

We know the Arctic Ocean is chang-
ing rapidly as sea ice is lost, but major 
logistical challenges prevent the oceano-
graphic sampling needed to monitor and 
characterise those changes. However, 
the multi-decade study of resident Arctic 
seabirds—spanning the period of ice loss—
provides valuable insight into the biologi-
cal changes associated with decreasing sea 
ice throughout the region. 

The story of the guillemot is much 
larger than what is happening to one 
species. It is the story of an entire unique 
ecosystem as it declines due to sea ice loss. 
Returning to Cooper Island every year 
allows us to continue to assess changes in 
the ecosystem that supports the birds—
and will reveal whether the colony can 
avoid extinction as the Arctic continues to 
melt. l

George Divoky’s work is supported by Friends of Cooper Island, a non-profit 
organization entirely funded by donations. Divoky blogs about his work on the 
Friends of Cooper Island website. Below is an excerpt from an August 2019 field 
report entitled “The Darkness of August”:  

“The small number of surviving nestlings are now fledging. Having monitored 
them since they were eggs, including weighing them daily during the five-week 
nestling period, I have come to know them as individuals and am pleased when 
I open a nest case to find the surviving chick had left the previous night. But I am 
also aware that the extremely low breeding success this year, coupled with simi-
lar low success in the past two years, will cause the number of breeding pairs in 
the colony to continue to decline. Although the few chicks that have fledged in 
recent years can be expected to return to Cooper Island in two to three years, 
if they survive the ongoing loss of ice in their winter habitat in the Bering Sea, 
realistically the Cooper Island colony of black guillemots can never be expected 
to regain its past numbers nor its past success.

“In earlier years, both the bright start of a field season, as birds laid their eggs, and 
the darkness of late summer, when chicks would fly off into the night, could raise 
one’s spirits. This year, the darkness of August has been a period of melancholy and 
uncertainty about how long the colony might persist.”

GEORGE 
DIVOKY, direc-
tor of Cooper 
Island Arctic 
Research, has 
studied the black guil-
lemots on Cooper Island, 
a remote island off the 
North Slope of Alaska, for 
45 years. He holds a Ph.D. 
from the University of 
Alaska Fairbanks.

Divoky began using bear-proof nest cases in 
2011 to help the guillemot chicks survive.
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Caribou and industry in Canada’s 
Arctic: Can they coexist?
CHRIS JOHNSON has been studying caribou for almost 25 years—long enough to have seen 
plenty of changes for the migratory species, most of them negative. As a wildlife ecolo-
gist at the University of Northern British Columbia, much of his work has focused on 
the impacts (or potential impacts) of human activities on terrestrial mammals, such as 
caribou. In Canada’s North, industrial development is a cause for concern. We spoke to 
Johnson about the state of caribou in Canada, the threats posed by industry and what is 
being done to mitigate them. ➤

A range of factors—including 
drought, predators and industrial 
development—have likely contributed 
to the decline of caribou in Canada's 
Arctic.
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➤ What is the current state of 
 caribou in Canada’s North?
In the Arctic, things are extremely chal-
lenging. Barren ground caribou—the 
migratory caribou that most people are 
familiar with—have declined by over 50 
per cent in the last three generations, 
and that’s only going back about 25 
years. The Committee on the Status of 
Endangered Wildlife in Canada (COSE-
WIC) has assessed them as a threatened 
species. Back in the mid-1980s, the herd 
that I work on, the Bathurst herd, had 
somewhere in the neighbourhood of 
400,000 to 470,000 animals. The last 
census provided an estimate of 8,200 
animals. To go from 470,000 to 8,200 
is a dramatic decline. And it has real 
implications for the communities that 
depend on those caribou. 

What led to this decline? 
You know, to be perfectly honest, we 
don’t absolutely know. There isn’t 
one single factor. We know that these 
caribou cycle over time, so the herds 
do get large and then small and then 
large again. There could be a range of 
factors that caused this current decline. 
Some people hypothesise that drought 
has reduced the availability or quality 
of forage on the summer range, so 
there are fewer calves or lower rates of 
calf survival. Others have talked about 
predators, such as wolves or bears on 
the summer range. Probably the most 
political and talked-about challenge 
would be industrial development across 
the winter and summer ranges of some 
of these herds. 

What sort of industrial develop-
ment is happening in Canada, and 
how does it affect caribou?
It depends where you are. If you’re in 
the west near the Porcupine caribou 
herd, there’s been some oil and gas 
development there since the 1980s. 
In the central Arctic, with herds like 
the Bathurst caribou herd, there are a 
number of diamond mines currently 
operating that have a small but intense 
footprint. The mines are associated 
with other human infrastructure, such 
as camps, roads and airstrips. There’s 
a lot of traffic during the winter, since 
there is just a winter road to the mines, 
at least in the central Canadian Arctic. 
All of those factors could potentially 
displace caribou and push them away 
from the mines. 

What effects do these industrial 
operations have on caribou and 
their migration patterns?
We don’t have a lot of evidence to sug-
gest that this is the cause of the decline. 
I want to be very clear about that. But 
certainly, there will be impacts for 

caribou and people right across the 
board. Focusing on the central Arctic, 
the Bathurst herd migrates around 400 
kilometres, and many of those caribou 
need to pass through or around that 
mining area. So, there can be this dis-
turbance zone of influence of around 10 
kilometres around these mines. If cari-
bou are pushed away from these mines, 
they may spend more time moving and 
less time feeding, which ultimately 
affects their ability to have and support 
calves.

When we’re talking oil and gas, 
especially in the boreal forests of British 
Columbia and Alberta, the footprint of 
seismic lines, pumping facilities and 
roads is quite extensive. You’re losing 

To go from 470,000 to 
8,200 is a dramatic decline. 
And it has real implications 
for the communities that 
depend on those caribou.
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Studying how caribou respond near winter roads

 ■ In the third year of this WWF-supported project, the research team will return for a 
final season to quantify the effect of mining infrastructure on barren-ground caribou 
from the Bathurst herd. 

The team will observe the caribou’s behaviour, monitor their stress levels by analyz-
ing fecal pellets, and track the movement of collared animals via roads and helicopter. 

This research will help us understand the consequences of development for caribou, 
including their distribution and, ultimately, their population productivity. It will inform 
estimates of the influence of winter roads and mining facilities, and collect data on the 
cumulative effects of human activities and land-use changes. Ultimately, the project will 
help minimize industrial impacts on caribou during current and future projects.  

Porcupine
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caribou habitat, but you’re also facilitat-
ing the movement of caribou predators, 
particularly wolves. There’s been a fair 
bit of research showing that wolves can 
move more quickly along linear features 
such as seismic lines or roads. By mov-
ing faster and covering more ground, 
they have more opportunity to encoun-
ter and kill caribou. 

What steps are being taken to miti-
gate these threats? 
A lot of people have put their heads 
together to think about the impacts 
of industrial development on caribou. 
For example, in the central Canadian 
Arctic, there is a draft range plan for 
the Bathurst herd that’s being actively 

discussed, and there’s a whole series 
of different strategies to help maintain 
those caribou and their habitat. Some of 
that deals with road management, and 
at a larger scale, protecting the habitat 
of caribou. Some industry groups have 
also been fairly active in trying to under-
stand these issues. In fact, I’m currently 
working on a project with the Northwest 
Territories government and De Beers—
which WWF is actually funding—to look 
at the fine-scale responses of caribou 
around winter roads (see sidebar). 

A lot of our work has focused on 
GPS collars on caribou that would tell 
us where they are and how they may 
change their movements or distribu-
tion when they get close to roads or 

other industrial features. Migration is 
important, but that’s a very large-scale 
response—and they only migrate by the 
mines for a short period of time. But 
what about those caribou that choose 
to be near the roads and mines during 
the winter, when the winter roads are 
operating? Is there some kind of a dis-
turbance response by those caribou? We 
hope to better understand the zone of 
influence of those roads by conducting 
these studies. 

I hope that the caribou will tell 
us—based on their behaviour, their 
physiology, their movements and their 
distribution—what that zone of influ-
ence actually is. l
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People

Caribou and reindeer are 
the lifelines of Arctic 
Indigenous cultures
Caribou and reindeer are perhaps even more iconic of 
the Arctic than polar bears. From the popular  stories 
of Santa Claus and Rudolph to the actual animals that 
roam across the North, there is nothing quite like 
this Arctic ruminant. But the species has particular 
importance for the Indigenous Peoples of the Arctic. In 
fact, the phrase “Sámi ecosystem,” used by the former 
President of the Finnish Sami Parliament, Pekka Aikio, 
refers to a deep, mutual coexistence of reindeer herders 
and the northern nature that is perceived as aware and 
alive. But TERO MUSTONEN and BRIE VAN DAM warn that this 
coexistence is being threatened by a changing climate. ➤

Reindeer are an essential part of 
life for Indigenous Peoples across 
the Arctic. Understanding the bond 
between them is essential to the 
survival of these migratory animals.
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IN JUNE 2019, about 240 kilometres 
northeast of Fairbanks, Alaska, in a 
Gwich’in village along the Yukon River, 
attendees of the first Arctic Indigenous 
Climate Summit feasted on caribou ribs 
and goose soup in the local tribal hall. 
They were gathered to discuss the climate 
crisis and other threats to their culture 
and food security. 

In North America, caribou are the 
lifeline of many Indigenous cultures. For 
people like the Gwich’in, whose culture 
and lives are so tightly entwined with 
the Porcupine caribou herd, the health 
of that species is a central concern. 
But across the circumpolar North, the 
overall abundance of caribou and wild 
reindeer* has declined by 56 per cent, 
according to the CircumArctic Rangifer 
Monitoring and Assessment Network. 
Declines in individual herds are thought 

to be the result of a complicated web of 
factors, many related to climate change. 
Examples of impacts that have been 
documented in northern caribou herds 
include heat stress, higher spring and 
summer temperatures, and foraging 
 difficulties due to more rain-on-snow and 
icing events. 

THREATS TO WILDLIFE ABOUND
During the June summit, traditional 
hunters, fishers, tribal chiefs and com-
munity members spoke of the joys of 
hunting and sharing fish and caribou, of 
being on the land, and of the importance 

of traditional foods to community, spirit 
and culture. Indigenous and Western 
scientists shared their observations 
of climate change in northern Alaska, 
including effects like the shifting ranges 
of moose and caribou, thawing perma-
frost and warming water in the rivers that 
are lifelines for people and fish. 

Against the backdrop of rapid climate 
change, the Arctic National Wildlife 
Refuge in Alaska is close to being opened 
up to development—including the critical 
calving grounds of the Porcupine caribou 
herd. New infrastructure related to oil 
and gas development, including roads 

TERO MUSTONEN and 
BRIE VAN DAM are with 
Snowchange Cooperative, 
an organization based 
in Finland that works 
for the advancement of 
Indigenous and local 
 communities in the 
circumpolar North.

Against the backdrop of rapid climate change, the Arctic 
National Wildlife Refuge in Alaska is close to being opened 
up to development—including the critical calving grounds 
of the Porcupine caribou herd. New infrastructure related 
to oil and gas development, including roads and pipelines, 
pose great risks to their habitat and migration routes.

* Caribou and reindeer are the same species, Rangifer taran-
dus. But caribou are larger, found in northern North America 
and Greenland, and have never been domesticated. Rein-
deer are slightly smaller and were domesticated in northern 
Eurasia about 2,000 years ago. There are still some wild 
populations, but most reindeer are herded by Arctic peoples 
who depend on them for food, clothing and shelter.
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and pipelines, pose great risks to their 
habitat and migration routes. 

Some 1,400 kilometers to the south-
east, in the home territory of the Tahltan 
First Nations in British Columbia, a stark 
example of another climate-related threat 
is still smouldering in the boreal forest: 
wildfire. Last year, a huge fire forced the 
evacuation of the Tahltan community 
of Telegraph Creek. Scientists predict 
that tundra and boreal forest fires will 
increase in frequency, intensity and 
extent due to climate change. A chang-
ing fire regime will likely affect wildlife 
through impacts to food supply. Reduced 
lichen in recently burned areas has been 
shown to lead to changes in caribou 
migration routes and ranges. As a result 
of relatively recent and rapid changes in 
the North, many Tahltan have learned to 
harvest moose instead of caribou.

CHANGES ARE AFFECTING 
TRADITIONAL LIFESTYLES AND 
LIVELIHOODS
In the Eurasian North and Alaska, the 
word “reindeer” refers to domesticated 

reindeer populations. Both wild reindeer 
hunting and reindeer herding are iconic 
Indigenous lifeways for the Chukchi, 
Nenets, Evenki and many other nomadic 
peoples. The Sámi also used to hunt wild 
reindeer in the past, but today are mostly 
herders. Nomadic reindeer herding has 
long occurred in the region. Scientists 
believe there were multiple start-up 
points, from Fennoscandia with the 
Sámi to Lake Baikal to the northeastern 
Siberian sub-regions. Indigenous Peoples 
often refer to reindeer as having co-
evolved with the people. Understanding 
this socio-ecological bond is essential to 
understanding survival in this part of the 
Arctic.

But large-scale oil and gas develop-
ment in the Russian North has disrupted 
and squeezed the nomadic lifestyle in 
that area. The Nenets have responded 
by talking directly with the companies 
involved. The Evenki (forest-herding 
communities) have participated in a 
communal mapping project to assess the 
cumulative impacts of mining, hydro-
power and other industrial activities and 

plan survival strategies.
Thawing permafrost and rapidly chang-

ing landscapes have led reindeer herders 
to the centre of global change. Dramatic 
events are under way. For example, in 
2016, anthrax broke out as a result of a 
permafrost thaw, killing a young boy and 
thousands of reindeer in Yamal, Russia. 
Communities have responded to this 
change with a range of innovations. The 
Chukchi in northeastern Siberia have 
established nomadic schools to ensure the 
continuation of their culture and switched 
from diesel to solar panel power in their 
camps. They’ve also conveyed the urgency 
of the climate impacts to the Intergovern-
mental Panel on Climate Change and the 
United Nations. 

Reindeer and caribou have co-evolved 
with our northern ecosystems over thou-
sands and thousands of years. Indigenous 
Peoples depend on them and care for 
them and their landscapes. Their most 
urgent hour is now. We need to make 
sure both the people and the reindeer 
will survive another 10,000 years in the 
North. l

Reindeer and caribou have 
co-evolved with our northern 
ecosystems over thousands of years. 
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Whales

How are beluga whales  
responding to Arctic sea ice loss?
Every spring, two populations of beluga whales migrate thousands of kilometres to the 
open waters of the Arctic seas north of Alaska to forage during the short Arctic summers. 
But as DONNA HAUSER explains, the rapid loss of sea ice and expanding open-water season 
raise the question: How may this affect the belugas?
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Beluga whale from Churchill River near Hudson Bay, Canada.
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THE ARCTIC SEAS are not known for 
their predictability. Beluga whales have 
encountered highly seasonal, variable 
and sometimes challenging environ-
ments there for millions of years—since 
at least the Late Miocene period, 23 
to 5.3 million years ago. Belugas are 
known to migrate into areas historically 
covered with as much as 95 per cent sea 
ice, where they must dive more than 
1,000 metres to find food and resurface 
to breathe in an ever-shifting mosaic of 
cracks, holes and fractures in the ice. 

But unprecedented changes in sea 
ice, seasonal ice cover, and ice thickness 
now have the potential to affect not only 
how the whales use their habitats, but 
their migrations and behaviours as well. 

Teams of researchers have been 
tagging beluga populations from the 
Chukchi and Beaufort seas since the 
1990s. Thanks to their work, we have 
access to unique baseline data that can 
help us understand where the whales 
are, how they behave, their use of sea ice 
and ocean habitat, and—more recently—
their responses to changes in sea ice.

USING DATA TO GET A CLEARER 
PICTURE OF MIGRATION 
PATTERNS
In the summer, belugas travel and for-
age across the northern reaches of the 
Arctic. As the weather cools and their 
habitats begin to freeze up, they head 
to the southern areas of their ranges 
to forage. But in recent years, rising 
 temperatures have meant later freeze-
ups—and researchers have wondered 
whether this change is affecting the 
 timing of belugas’ migrations. What 
they have noticed is that different belu-
ga populations appear to have different 
responses: some seem to delay their fall 
migration, while others simply continue 
their usual patterns.

For example, belugas from the 
Chukchi Sea delayed their fall migration 
by about 33 days from 2007 to 2012 
compared with 1998 to 2002. This 

delay correlated with a significantly 
later freeze-up of sea ice in the region. 
Ultimately, the whales spent more 
time in their summer foraging areas. 
It seems these belugas may be coping 
with a changing Alaskan Arctic marine 
environment by shifting their migration 
timing and behaviour. 

In contrast, few belugas in the Beau-
fort Sea seemed to change the timing of 
their fall migration between the 1990s 
and 2000s despite later freeze-ups; 
there was no evidence that the timing 
of seawater freezing cued their migra-
tion. Instead, these belugas seemed to 
be “pre-programmed” to migrate at a 
particular time each fall regardless of 
sea ice conditions. Based on additional 
research, it seems that sea ice is just one 
of several predictors of belugas’ sum-
mer foraging habitat in Alaska’s Arctic. 
Conditions that affect their food seem 
to be more important to these beluga 
populations. 

CHANGING MIGRATION TO 
COPE WITH A CHANGING 
CLIMATE
Broadly, the different responses in 
migration timing by these two popula-
tions tell us that the effects of sea ice 
changes are not uniform among all 
beluga whales. But they also make it 
difficult to discern whether changing 
migration patterns will benefit or harm 
them. 

For example, shifts in migration tim-
ing and diving behaviour by the Chukchi 
belugas may mean the whales are tak-
ing advantage of the greater foraging 
opportunities that come with the loss 
of sea ice, since staying for more time 
in the fall means longer access to good 
foraging. However, tagged belugas from 
this population have also been observed 
making significantly longer and deeper 
dives in recent years, which may indi-
rectly affect their health since it requires 
considerable energy. 

These dives suggest that the whales 
may have found new prey, or that their 
usual prey have moved to deeper depths 
due to changing conditions, such as 
less ice or warmer water. However, 
it’s not clear 
whether chang-
ing foraging 
opportunities 
can outweigh 
the extra energy 
the whales need 
to sustain these 
more challeng-
ing dives.

It is clear 
that we need to 
do more work 
to understand 
how beluga 
whales are 
responding to their changing environ-
ments. As with many Arctic marine 
mammals, we don’t know whether there 
has been a shift in the number of beluga 
whales in these populations, or whether 
there have been changes in their health 
and body conditions that might tell us 
something about the consequences of 
sea ice loss. So far, this research simply 
indicates that belugas’ responses to 
changing Arctic marine ecosystems can 
vary among different populations. 

Hopefully, this flexibility will help 
them to survive. Meanwhile, it compli-
cates our ability to predict their fate. l

DONNA 
HAUSER is 
a research 
assistant 
professor at 

the International Arctic 
Research Center, Univer-
sity of Alaska Fairbanks. 
Her research focuses on 
marine mammal ecology, 
particularly in the context 
of rapidly changing Arctic 
marine ecosystems.

Unprecedented changes in 
sea ice, seasonal ice cover, 
and ice thickness have the 
potential to affect not only 
how the whales use their 
habitats, but their migrations 
and behaviours as well.
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Plants and flowers

Are we bidding farewell to unique 
tundra in the Arctic?
As temperatures continue to rise in the Arctic, it is likely that the area’s unique and 
diverse tundra will change, becoming home to a more uniform type of vegetation 
 dominated by shrubs. As LÆRKE SØNDERGAARD STEWART explains, such a change could  
cause additional disruption to the local and global climate.

MOST LAND in the Arctic is covered by 
tundra—composed of small, low-growing 
forbs (herbaceous flowering plants), 
grasses, mosses, lichens and occasional 
dwarf shrubs—that developed due to the 
permafrost and very short growth season.

The beauty of this landscape is 
unquestionable. The Arctic bluegrass 
shimmers like northern lights in yellow-
green, turquoise and blue-lilac colours. 
The northern catchfly points cheerfully 
with its bloated striped sepals, while the 

arctic bell-heather’s fine white bells col-
lect the morning dew. The yellow marsh 
saxifrage shines in competition with 
the midnight sun, and the red-tipped 
lousewort stretches its flaming flowers 
toward the great open sky. 

White cottongrass, Eriophorum scheuchzeri. 
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Somehow, these small, seemingly 
fragile flowers have adapted to survive 
in a climate where the annual average 
temperature is below zero, the soil is 
permanently frozen, and there is total 
darkness for up to six months of the 
year.

These plants, against all reason, 
underpin a whole ecosystem in the far 
North. White Arctic hares, playing Arc-
tic foxes, buzzing insects, grazing musk-
oxen, small snow buntings and majestic 
snowy owls are just some of the species 
that depend on Arctic vegetation. 

THREATENING THE SURVIVAL 
OF THE ARCTIC’S UNIQUE 
TUNDRA
This whole ecosystem is in danger as 
temperature rises. The rapidly changing 
climate does not affect only tempera-
tures: the amounts of snow and rain 
are also changing, and the permafrost 
is becoming less stable. In turn, these 
conditions are causing the water content 
of the soil to change. Temperature, soil 
moisture and the amount of snow are 

all vital for the survival of tundra plants 
because each and every one has adapted 
to grow under certain temperatures 
and snow and water levels. When these 
change, species that are adapted to the 
Arctic climate may not survive. Mean-
while, other species may expand their 
ranges northward. 

So the question is: what will happen 
to the unique Arctic tundra as the cli-
mate changes? How will changing tem-
peratures, snow and soil moisture affect 
the composition of the vegetation? 

SEARCHING FOR ANSWERS 
IN ONE OF THE WORLD’S 
GREATEST NATIONAL PARKS 
Hoping to find answers to these ques-
tions, I made the long journey north 
several years in a row to one of the most 
deserted land areas on Earth: northeast-
ern Greenland.

Here, the tundra extends across the 
world’s largest national park. Deep in 
the middle lies a small research station 
where international scientists are devel-
oping a much better understanding of 

all the components of an Arctic ecosys-
tem and how they interact. 

I spent several summers here col-
lecting data on plant distribution, 
measuring the soil’s water content and 
temperature, and using data collected at 
the research station on snow distribu-
tion. Once home, I analysed all of these 
data and transformed them into statisti-
cal models. 

MOVING SLOWLY FROM 
DIVERSITY TO UNIFORMITY
The results show that changing 
 climatic conditions will mean this area 
of northeast Greenland is no longer 
optimal for many of the unique species 
that currently live there. On the other 
hand, there will be optimal conditions 
for a few species of dwarf shrubs that 
can spread and outcompete the smaller 
herbs and grasses.

If the climate continues to change, 
it is likely that the unique and diverse 
Arctic tundra landscape will change to a 
more uniform landscape dominated by 
shrubs. Such a change will have a great 
impact on the local ecosystem and all of 
the species that live in the area. If this 
change is representative of other parts 
of the Arctic, 
it will lead to 
additional cli-
mate changes.

The structure 
of the plant 
communities 
influences the 
water balance, 
how the snow 
is distributed in 
the landscape, 
the permafrost, 
the amount of solar radiation that is 
reflected into the atmosphere, and how 
much is absorbed by the soil. All these 
factors together affect the climate.

A warmer Arctic—where the current 
diverse vegetation is taken over by 
dwarf shrubs—will not only lead to a 
world that is poorer in many unique 
species. It will also potentially reinforce 
climate change itself. l

LÆRKE SØN-
DERGAARD 
STEWART 
recently fin-
ished her PhD 

in Arctic vegetation ecol-
ogy at Aarhus  University 
and teaches at the 
University of Southeastern 
Norway.
 

White cottongrass, Eriophorum scheuchzeri. 

Purple saxifrage, 
Saxifraga oppositifolia.

Yellow marsh saxifrage,  
Saxifraga hirculus.

Northern catchfly, Melandrium apetalum.
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Towns

Moving inland—and to 
a new way of life
The residents of Port Heiden, Alaska moved their 
entire community inland beginning in the 1980s 
due to coastal erosion. But as climate change 
starts to claim the fish and caribou too, 

the stakes are getting higher.

22  The Circle 3.2019
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GERDA KOSBRUK, a lifelong resident of 
Port Heiden, Alaska, gets emotional 
when asked how climate change has 
affected her home and way of life. 

“Where I grew up no longer exists,” 
she says. “Where I played as a child is 
not there anymore.”

Like many other Alaskan towns, Port 
Heiden has had to fight to stay above 
water. Residents say the coastline is 

currently eroding at a rate of about 
18 metres a year. The sea ice that 

once protected its shores 
from the worst ravages of 

storms has retreated, 
leaving the  village 

exposed. 
Strong 

winds 

and higher sea levels are relentlessly 
stealing shoreline from the area.

Residents first began moving their 
homes inland as long ago as the 1980s. 
The last person finally moved out of the 
old village of Meshik, along the shores 
of the Bering Sea, in 2008. By 2017, the 
only road connecting the village to the 
mainland had eroded so badly—crum-
bling into the nearby beach—that it was 
finally closed. 

Houses and the road have not been 
the only casualties: the community’s 
ancestors also had to be moved. “We sat 
down there and we watched the tide,” 
says Kosbruk, who is Port Heiden’s 

We went down and we dug up 
our ancestors and moved them.
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From left, three generations: Lillionna Kosbruk, 
her grandmother Annie Christensen and her 
mother Gerda Kosbruk. They are standing in front 
of one of the houses that was relocated from the 
old village of Meshik to Port Heiden.
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village administrator. “We had watched 
houses go into the ocean. One day we 
said, ‘Let’s move them.’ We all volun-
teered. We went down and we dug up 
our ancestors and moved them.”

A Native village, Port Heiden is home 
to people who grew up living off the 
land, following a subsistence lifestyle 
and eating traditional foods obtained by 
hunting, fishing and berry picking. But 
climate change has also affected local 
caribou and fish—staples of the villag-
ers’ diets for generations: caribou popu-
lations have declined significantly and 
their migration patterns have changed, 
while salmon have become harder to 

catch. Many fish are dying because 
the water is too warm. Sea otters have 
started coming ashore and devouring 
the shellfish that residents once relied 
upon. 

ADAPTING TO A CHANGING 
ARCTIC
Even berries—once plentiful enough to 
be picked by the bucket—are sometimes 
not available. 

“We used to be able to get all of our 
food sourced locally here through berry 
picking, hunting, fishing and gathering,” 
says Kosbruk’s niece, Adrianne Chris-
tensen. She grew up in Port Heiden and 

now works for the village. “Because of 
the way the world is changing and the 
climate, our food systems have changed, 
so we have to rely on outside food 
sources.”

While the salmon catch is still good in 
some years—providing income and food 
that help residents make it through the 
winter—it’s not reliable. As well, fishing 
has become more dangerous since ero-
sion wiped out Port Heiden’s safe har-
bour. Community members used to be 
able to tie up their boats there, but now 
must get by with a makeshift launch.

Beset by these dramatic changes to 
their lifestyles and diets, older residents 

 ■ Coastal erosion can be caused by a combination of climate change-induced impacts, including rising sea levels, stronger 
storms, thawing permafrost, increasing river flows and reduced protection from sea ice as it retreats. A number of villages 
in Arctic Alaska are on the front lines of such changes, facing threats to infrastructure and safety—and having to move as a 
result. This has resulted in the term “climigration”: migration necessitated by climate change. With its volcanic soil and exposed 
location on a peninsula, Port Heiden is naturally vulnerable to powerful storms and erosion, but the rapidly changing climate is 
amplifying the effects. 
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The narrowest part of the road between Bristol Bay and Goldfish Lake.
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are trying their best to adapt. They are 
mindful that younger generations are 
growing up without experiencing a 
traditional lifestyle. 

“Some years we don’t get fish,” says 
Kosbruk. “I can’t tell you how devastat-
ing that is, because so much of our diet 
is made up of fish. It’s the same when 
we don’t get caribou. It’s not just a 
question of whether we can eat a certain 
food. It affects us socially. For example, 
with fish, we jar it, smoke it, caper fish, 
put them away. When you’re doing 
those things, there are family interac-
tions and storytelling and carrying on 
and laughing and feasting. You don’t 
just process a caribou. You’re also pass-
ing on very important knowledge.”

LEARNING TO LIVE WITH A NEW 
REALITY
Kosbruk and her community are well 
aware of what the changing environ-
ment has cost them, but they’re also 
resilient. Rather than leave the region, 
they moved inland. And rather than 
depend solely on flying in processed 

food, they’ve decided to tackle their food 
security problem by learning how to 
farm. Meshik Farm—the village farm—is 
now raising pigs, chickens, rabbits, 
ducks, geese and a cow. 

“We realised that there’s no one who’s 
going to send us a chicken,” says Chris-
tensen. “So we said, ‘Let’s start a farm.’” 

There have been failures—some 
deeply disappointing, others more 
amusing—and the decision to move 
has required considerable determina-
tion. Once when Christensen was eight 
months pregnant, she carried a calf in 
a dog kennel onto a flight to help start 
the farm. Christensen also remembers 

receiving an order of pigs that were 
shipped by plane and arrived in a dog 
crate. She had to Google how to take 
care of them when they landed. 

“We’ve fallen on our faces and gotten 
up again, and we keep on trying,” says 
Kosbruk. “You get up every day and you 
do your best.”

FENDING FOR THEMSELVES
Villagers have learned that feeding farm 
animals is expensive when supplies 
have to be flown in, so they’re looking 
for ways to produce feed locally. 

“We’re not asking for help. We’re not 
asking for a handout. We’re figuring out 

Climate change is different in 
the Arctic, says Christensen. 
“It’s bigger. It’s real people 
having to move. You can’t 
build a wall against this tide, 
because the ocean will just 
take it. It’s not like we can 
just move to the next town 
over, either. This is our place. 
Our culture is tied to this land, 
and to our food, and that’s 
going to be really hard to hold 
on to. We’re doing everything 
we can to keep it alive.”

Adrianne Christensen, Port Heiden village staff, at her favorite place – a parcel of 
land along Reindeer Creek that she purchased. She plans to build a home there in 
the future.

Gerda Kosbruk, village administrator, photographed in one of the houses that was 
relocated from the original settlement (Meshik) to Port Heiden.

Ph
ot

o:
 ©

 C
hr

is
 L

in
de

r/W
W

F-
U

S
Ph

ot
o:

 ©
 C

hr
is

 L
in

de
r/W

W
F-

U
S

➤

 The Circle 3.2019 25



how to make things happen with our 
own efforts and our own two hands,” 
says Christensen.

Port Heiden is well served by this self-
sufficient attitude: although the federal 
government has made some general 
efforts to support beleaguered Alaskan 
communities—for example, in 2017, 
the Department of the Interior was 
coordinating a multi-agency effort with 
the State of Alaska to develop an Adap-
tive Village Relocation Framework—the 
scale of help needed and the complex 
challenges involved are no match for 
the available support. Many Alaskan 
villages have been trying to move and 
adapt due to erosion for years with little 
or no government funding.

“Most of our government is sitting 
in cities and they have no idea what it’s 
like to be out in the remoteness of here,” 
says Kosbruk.

INNOVATING TO SURVIVE
The people of Port Heiden have proven 

they can adapt. Moving an entire com-
munity took planning, leadership 
and effort from every adult in town. 
Learning to farm took initiative, deter-
mination and a willingness to relearn a 
way of life. That spirit still thrives, and 
community leaders are using it to fuel 
even more adaptation. For example, 
economic initiatives designed to pro-
vide new livelihoods include a salmon 
processing plant and a construction and 
environmental remediation company. 

And ironically, further erosion might 
generate a new opportunity: if the sliver 
of coastline between Goldfish Lake and 
Bristol Bay were to erode completely—
there are only a few feet left—Port 
Heiden might once again get a safe 
harbour, a development that could allow 
it to become a hub on the peninsula. 

As well, a recent study found that 
tourism in southcentral Alaska gener-
ated $34.5 million dollars in 2017. If 
Port Heiden can grow its farming and 
build a safe harbour, it could become a 

stop for tourists hiking the Aniakchak 
National Monument.

Ideas like these won’t bring back the 
old village, the thriving caribou herds 
or the traditional way of life. But they 
do give residents like Christensen and 
 Kosbruk hope. Meanwhile, though, 
villagers remain frustrated that most 
people outside the Arctic don’t realize 
that climate change is much more dra-
matic there, don’t appreciate what it has 
taken the village to survive, and don’t 
understand the grief that accompanies 
the end of a way of life. 

Climate change is different in the 
Arctic, says Christensen. “It’s bigger. It’s 
real people having to move. You can’t 
build a wall against this tide, because 
the ocean will just take it. It’s not like 
we can just move to the next town over, 
either. This is our place. Our culture is 
tied to this land, and to our food, and 
that’s going to be really hard to hold on 
to. We’re doing everything we can to 
keep it alive.” l

Candace Shangin takes care 
of the chickens and turkeys at 
the Port Heiden farm, a new 
initiative in the town to reduce 
residents’ dependence on 
imported food.
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Diseases

Infections on the move
Climate change is causing obvious effects in the Arctic, like thawing permafrost and 
shrinking sea ice. But some of its impacts can’t be directly observed. Climate change is 
expected to be the most influential factor in the emergence of infectious diseases, says 

researcher AUDREY WAITS. 

IN THE ARCTIC, changes in the environ-
ment can alter how infection-causing 
agents survive, thrive and infect humans 
and animals. Tick-borne diseases, 
for example, are some of the most 
researched infections associated with 
climate change because temperature 
and precipitation affect the tick’s life-
cycle and habitat—along with those of 
their host animals. 

CREATING THE PERFECT 
ENVIRONMENT FOR TICKS
As Arctic temperatures warm, the boreal 
tree line and tundra are moving further 
north, creating new habitat opportuni-
ties for ticks. Some will carry diseases 
with them, such as tick-borne encepha-
litis (TBE) or tick-borne borreliosis. The 
warmer temperatures can also speed 
up ticks’ development and reproduc-
tion, resulting in larger populations. As 
these ticks move further north, they will 
come into contact with more wildlife 
and humans, increasing the number 
of animals with the potential to carry 
disease—and along with that, the risk of 
infection.

In Europe and Russia, Ixodes ricinus 
and Ixodes persulcatus ticks are respon-
sible for most TBE infections. Research-
ers have observed that these ticks are 
already expanding their range north. In 
Sweden, for example, the Ixodes ricinus 
tick range has grown by 10 per cent, 
with most of the expansion occurring 
above the Arctic Circle. This could lead 
to more animals becoming hosts in 

the ticks’ life cycles, and possibly to an 
increase in TBE cases. 

POSING A NEW THREAT TO 
ARCTIC ANIMALS AND HUMANS
In humans, TBE begins with nonspecific 
symptoms (such as fever, headache 
and nausea) and can progress to more 
severe neurologic symptoms. In rare 
cases, it can be fatal. 

Ticks rely on large mammals of the 
deer family (cervids)—for example, red 
deer, roe deer or moose—for nutrition, 
and can be found in large numbers on 
these animals. Antibodies to the TBE 
virus—an indicator of previous TBE 
infection—have been found in cervids. 
However, TBE does not usually cause 
symptoms in these mammals.

Data suggest that climate factors like 
warmer temperatures, milder winters, 

earlier spring arrivals and the popula-
tion of the ticks’ animal hosts correlate 
with TBE cases in humans.

PREVENTING THE SPREAD OF 
INFECTION
Because climate change is a complex 
problem occurring simultaneously with 
globalisation, it is not the only factor 
contributing to the changes we are see-
ing in infection 
rates. However, 
monitoring tick 
populations 
and the climate 
factors that 
influence the 
populations 
involved, and 
monitoring TBE 
infections in 
Arctic wildlife, 
can be crucial for predicting TBE cases 
in humans.

While the changing environment and 
increased migration to the Arctic may 
increase the risk of some infections, 
there are ways to prevent their spread. 
Vaccination programmes are one exam-
ple. Another is education for health care 
personnel and the public about climate-
sensitive infections. We can also use 
international infection surveillance of 
both human and animal cases to track 
how diseases are spreading and help 
mitigate the effects of climate change on 
infectious diseases for people living in 
the Arctic. l

AUDREY WAITS 
is a researcher 
with the 
 University of 
Oulu in Finland. 

She focuses on how cli-
mate change is expected 
to affect human and wild-
life health in the Arctic.

As these ticks move further 
north, they will come into 
contact with more wildlife 
and humans, increasing 
the number of animals 
with the potential to carry 
disease—and along with 
that, the risk of infection.
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Why we are here

www.panda.org/arctic

To stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony with nature.

THE PICTURE

An elder’s abandoned home by the Bering Sea in the former village of Meshik, Alaska. The village began moving inland in the 1980s due to 
erosion caused by climate change, and the home was eventually moved, like most buildings. Most residents now live in the new village of Port 
Heiden, several kilometres away.

On the edge
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