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edItorIal

THIS EDITIOn of The Circle is dedicated to the Arctic’s ice 
whales: the bowhead, the largest whale in polar waters 
and the longest-lived mammal species on Earth; the 
narwhal, whose long tusk has mystified humans for years; 
and the beautiful white beluga, a sentinel of the Arctic 
Ocean’s health. 

In September 2012, it became clear that the arctic sea 
ice extent was a record low this year. In this issue, we are 
looking at the dramatic changes that are currently taking 
place, and the impact that these developments may have 
on arctic cetaceans. Kristin Laidre points out that climate 
change and sea ice loss are opening up new physical 
habitat for cetaceans, resulting in possible distribution 
changes as species move into 
new areas. Similarly, Mads Peter 
Heide-Jørgensen alerts that the 
seismic exploration used for oil 
and gas development may cause 
changes in migration patterns and 
ultimately affect the survival and 
reproduction of narwhals. Impacts 
of shipping will increase threats 
such as collisions, noise and oil 
pollution, as Dustin Street highlights in his article. 

Yet of cumulative impacts on cetaceans are still poorly 
understood.

Randy Reeves points out three major research gaps 
that need to be addressed: baseline data, information on 
effects, and understanding the effectiveness of mitiga-
tion measures. Fortunately, today short-term or nar-
rowly scoped studies are being replaced with monitoring 
programs that are more intensive, holistic and integrated. 
This is helping to understand the structure, function and 
health of the ecosystem, explains Lisa Loseto. 

In this edition of The Circle you will also find exam-
ples of ways to move forward. As highlighted by Bruno 
Tremblay, Pierre Richard and Stephanie Pfirman, climate 
models are essential to understand how the ice whales’ 
habitats will change and help inform decision-making. 
On a local level, one concrete example is the Western 
Gray Whale Advisory Panel (WGWAP) that oversees the 

interests of gray whales off Sakhalin Island in Russia. As 
Reeves puts it, loan conditions and company reputational 
risks are key factors in pulling the extractives industry in 
the right direction. In addition, Cheryl Rosa stresses the 
importance of management measures both at the local 
and international level. Achievements have been made 
to date, but there are growing challenges in the rapidly 
changing future conditions.

Parallel to this, cooperation between scientists and 
local communities is vital to ensure the integration of 
local perspectives and knowledge into 
research. As mentioned by Loseto, Inuvi-
aluit hunters have helped compile one of 

the largest data sets 
for a marine mam-
mal in the Canadian 
Arctic by providing 
over 20 years of 
samples and regular 
local observations. 
The last two decades 
have also been revo-
lutionary in terms of 

generating knowledge of arctic cetacean 
habitat use through remote sensing and 
satellite based technology; which Heide-
Jørgensen rightly points out as crucial 
for the modern management of whale 
populations.

As extractive industries are increas-
ing activities in the Arctic, the observed 
summer-time melting of arctic sea ice 
has already far exceeded the worst-case 
projections from climate models of the 
Inter-governmental Panel on Climate 
Change (IPCC). The time to implement effective climate 
change adaptation measures is now. We need to strength-
en the linkages between policy makers, scientists, local 
communities, and industry, to be able to mitigate the 
quickly increasing threats faced by arctic cetaceans and 
the people that depend on them. 

AIMÉE LESLIE is the 
Global Cetacean and 
Marine Turtle Manager 
at WWF International, 
leading WWF’s Ceta-
ceans Species action 
Plan (2012-2020) with 
projects in 10 marine 
priority places, includ-
ing the arctic; and a 
particular focus on 
25 cetacean species 
around the world, 
including whales, dol-
phins and porpoises.

the arctic: a land of challenges and 
opportunities for cetaceans

the tIme to Implement 
effectIve clImate 
change adaptatIon 
measures Is now.
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In brIef

greenland: 
collaborating for 
sustainability
THE PUBLIC DEBATE on 
sustainable development 
in Greenland should be 
strengthened, with a par-
ticular focus on the many 
proposed large-scale projects 
and what they mean for 
Greenlandic society and 
the environment. That’s the 
aim of a new collaboration 
between the Inuit Circumpo-
lar Council (ICC) and WWF, 
which was launched in Nuuk 
in September.

Greenland is experienc-
ing a growing interest from 
foreign companies who want 
to extract the wealth hidden 
underground. The number 
of prospecting licenses for 
oil exploration has increased 
from five to 47 since 2002.

“The ICC and WWF 
recognize the need to create 
new revenue and new jobs 
in Greenland. But the speed 
with which projects are put 
on the drawing board seems 
overwhelming for many,” 
said Aqqaluk Lynge, presi-
dent of the ICC. “The success 
criterion should be what 
Greenlandic society gets out 
of these projects.” 

In press
nARWHALS and seismic 
exploration: Is seismic noise 
increasing the risk of ice 
entrapments? This is the per-
tinent title of an upcoming 
article in Biological Conser-

vation, scheduled to be pub-
lished in 2013 and written 
by arctic experts Mads Peter 
Heide-Jørgensen, Rikke 
Guldborg Hansen, Kristin 
Westdal, Randall R. Reeves 
and Anders Mosbech. 

The warming Arctic holds 
an estimated 25 per cent of 
the earth’s known remaining 
petroleum reserves and com-
mercial activity is expected to 
increase further as the area 
becomes more accessible and 
oil prices climb. One of the 
main methods of locating 
and assessing these resources 
is seismic survey which in-
volves the use of airguns that 
introduce high-energy noise 
which whales are known to 
be particularly sensitive to. 
The authors express a con-
cern that three large recent 
ice entrapments of these 
whales may have been caus-
ally linked to seismic survey 
activities, and conclude that 
studies of the direct ef-
fects of seismic surveys on 
narwhals are urgently needed 
and should precede further 
seismic surveys in narwhal 
habitats.

In Canada, seven oil 
companies hold 56 licenses 
to do exploratory drilling in 
the Beaufort Sea, overlap-
ping with 75 per cent of the 
ecologically and biologically 
significant areas (EBSAs) 
there.  And on the Canadian 
continental shelf of Baf-
fin Bay, extensive five year 
seismic approvals are now 
sought by oil-gas companies 
in areas that are major mi-
gration and wintering areas 
for bowheads and narwhal 
especially. 

SEPTEMBER’S AnnOUnCE-
MEnT of a record low 
for arctic sea ice extent 
highlights the need for 
urgent local and glo-
bal actions, said WWF 
experts. According to 
satellite monitoring, the 
low of 3.41 million square 
kilometres was reached on 
September 16. 

“This is a critical loss 
of habitat for a whole sea 
ice dependent ecosystem 
and the unique animals 
that rely on that system,” 
said Martin Sommerkorn 
of WWF’s Global Arctic 
Programme. “We know 
the ice is on a continu-
ing downward trajectory. 
What’s shocking is just 
how quickly it is happen-
ing. We need to plan now 
for an Arctic where the 
ice is virtually gone for 

the summer, as that is the 
situation we will soon be 
facing – this means con-
serving the critical habitat 
that remains.”

The sea ice loss should 
be a gigantic wakeup call 
for all of us on climate 
change, said Samantha 
Smith of WWF’s Global 
Climate and Energy Initia-
tive. “Climate change won’t 
stop at the Arctic Circle. 
Scientists tell us that the 
rapid loss of arctic sea ice 
is linked to wet sum-
mers, severe winters and 
extreme weather events in 
the northern hemisphere. 
And other global climate 
impacts we’re seeing are 
at least as serious, such as 
this year’s record droughts 
with their impacts on food 
production, food prices 
and hunger.” 

Ice floes with considerable open water near the edge of 
the sea ice. Taken near the 2012 record minimum low 
sea ice extent north of Svalbard, Norway.

© National Snow and Ice Data Center, Julienne Stroeve

record arctic ice low  
drives urgent global action 
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In brIef

stronger 
safeguards for 
arctic drilling 
needed: uK mps 
A REPORT PUBLISHED in 
September by the Environ-
mental Audit Committee of 
the United Kingdom House 
of Commons calls for a halt 
on oil and gas drilling in the 
Arctic until stronger safe-
guards are put in place. 

“With this report, we’ve 
seen politicians from all sides 
working together to consult 
scientists, stakeholders and 
civil society,” said WWF’s 
Rod Downie. “Now the UK 
government, and govern-
ments and industries across 
the world, need to heed the 
warning signs from the Arctic 
and act with urgency and 
ambition to tackle climate 
change.”

While the UK is a non-
arctic nation, its ties to the 
region are significant – it is a 
seat for oil and gas interests 

(Cairn Energy, Shell and BP 
have major offices there), 
globally relevant and influ-
ential polar science, and mar-
itime insurance and finance. 
The Polar Code, which deals 
with arctic shipping, is under 
negotiation at the Interna-
tional Maritime Organization 
(IMO) in London. 

arctic a hot topic 
at global climate 
talks 
THE ARCTIC was a hot topic 
at the global climate talks 
in Doha in November. 
The World Meteorologi-
cal Organization issued a 
“Provisional Statement on 
the State of Global Climate 
in 2012“ highlighting the 
record crash of arctic sea ice 
this year. WMO Secretary-
General Michel Jarraud said 
“The alarming rate of its melt 
this year highlighted the 
far-reaching changes taking 
place on Earth’s oceans and 
biosphere.  Climate change is 

taking place before our eyes 
and will continue to do so as 
a result of the concentrations 
of greenhouse gases in the at-
mosphere, which have risen 
constantly and again reached 
new records.”

While the WMO noted 
present arctic impacts, the 
United Nations Environment 
Programme was looking 

ahead at the potential for 
thawing arctic permafrost 
to release large amounts of 
warming gases into the atmo-
sphere, speeding up global 
climate change. WWF was at 
the climate meetings offering 
solutions and pushing na-
tions at the talks to take up 
those solutions. 

A VIDEO PRODUCED by the United States Geological Survey in Novem-
ber highlights the challenges faced by walruses as a result of climate 
change. In recent years, ice loss along the Alaskan and Russian coasts 
has forced thousands of walruses ashore, resulting in deaths as they 
sometimes stampede and trample each other. Land is not a good 
place for the walrus to be – sea ice is their preferred platform for 
resting and feeding. But this year, as in four of the five previous years, 
ice is hard to come by. As a result, female and young walruses in need 
of a resting spot are again heading to shore to haul out, huddling 
together in abnormally large numbers. These mass congregations are 
dangerous and can lead to violent stampedes that are often deadly, 
especially to young walruses. 

Walrus haulout. Ryrkaypiu, 
Chukotka, Russia, 2007. 

us government video shows changing world of walrus 
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primary threat to polar bears
A REPORT published 
by the wildlife trade 
monitoring organization 
TRAFFIC in October 
concludes that the major 
threat to polar bears 
is not international 
commercial trade, but 
habitat loss due the 
rapid melting of their 
preferred sea ice habitat. 
Icon on Ice: Internation-
al Trade and Manage-
ment of Polar Bears 
gathers the best available 
information on the legal 
market for polar bear skins and other parts, and has 
been peer reviewed by international experts. 
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Cover of Icon on Ice. 
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changIng habItats

climate change impacts on arctic cetaceans
hIstorIcal perspectIve

who are the 
ice whales? 
 
By CHESLEY SAnGER

 
General 
characteristics:

 ■ The bowhead is the only exclusively 
arctic great whale (Balaena mysticetus), 
up to 18 metres and 100 tonnes.

 ■ Narwhals (Monodon monoceros), 
which can measure up to 4-5 metres and 
1-1.5 tonnes and belugas (Delphina-
pterus leucas), up to 4-5 metres and two 
tonnes, are closely related. The principal 
differentiating features are the narwhals’ 
“tusks” (a canine tooth protrusion up to 
two metres, found mostly in males) and 
migration/range variations .

 ■ Besides differences in ranges, sea-
sonal movements 
and ecology, the 
fact that narwhals 
and belugas are 
toothed whales also 
distinguish them 
from the bowhead 
which is a baleen or 
“filter” feeder.

 ■ all three are 
circumarctic.

 ■ The range of the 
beluga includes 
some subpopula-
tions persisting in 

more southerly regions, including in the 
Gulf of St.  Lawrence, Cook Inlet, okhotsk 
Sea and the White Sea. of the three 
species, belugas have the most general-
ist diet.

 ■ as with all whales, migrations/ranges 
are determined primarily by the need to 
seasonally find food and suitable breeding 
and birthing environments.

 ■ all three ice whales have contributed 
to the evolution and survival of coastal 
people in the arctic, with their bones, 
blubber, meat and other material all being 
used for multiple purposes in Inuit culture 
especially. ➔

CHESLEY SAnGER, 
Professor emeri-
tus, Department of 
Geography, Memo-
rial University of 
Newfoundland.

(Continued on p. 8)
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The loss of sea ice is creat-
ing dramatic changes in the 
Arctic. But for arctic ceta-
ceans, many of the impacts 
of these changes are still un-
known, says KRISTIn LAIDRE.

THREE SPECIES of cetaceans inhabit 
the arctic marine biome exclusively 
and are adapted to this dynamic and 
extreme environment: the beluga whale, 
the narwhal, and the bowhead whale. 
These species are often associated with 
sea ice and their life history events and 
feeding behaviour 
are closely linked to 
seasonal dynamics 
of light, tempera-
ture, and annual ice 
cover. With some 
exceptions, these 
species range 
widely and under-
take large seasonal 
migrations, cover-
ing thousands of ki-
lometres in a single 
year. All three 
species are also 
important cultural 
and food resources 
for Indigenous 
peoples throughout 
the Arctic.

Dramatic loss of arctic sea ice has 
been well documented since 2000. The 
latest projections indicate the Arctic 
could be ice-free during summer as 
early as 2030. Thus, habitat loss and 
habitat degradation for all ice-associat-
ed arctic marine mammals, evident in 
some locations now, can be expected to 
continue. While the impacts of sea ice 

changIng habItats

climate change impacts on arctic cetaceans

KRISTIn LAIDRE is 
a marine ecologist 
at the University of 
Washington, Seattle.  
Her research is field-
based, largely em-
pirical, and focuses on 
using quantitative data 
to answer questions 
about the ecology and 
management of arctic 
marine mammals. 

Pod of narwhals in Melville Bay, West Greenland, August 2012.
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threats:
 ■ as arctic sea ice cover decreases, the 

whales are facing a situation where major 
changes in prey  and predator relation-
ships are occurring, and their preferred 
habitats are increasingly open to industrial 
development and possible associated 
impacts.

 ■ In particular, the increased presence 
of the oil-gas industry and commercial 
shipping may pose distinct threats caused 
by oil pollution and acoustic disruptions in 
the arctic marine environment. 

 ■ Bowheads suffered from severe over-
exploitation during commercial whaling  in 
the arctic and populations are still slowly 
recovering. 

 ■ Northward expansion of commercial 
fisheries may also pose challenges for the 
food supply of these whales in terms of 
potential impact at different trophic levels. 

huntinG (native subsistence):
 ■ Narwhals, belugas and to a lesser 

extent bowheads have been hunted by In-
digenous peoples for thousands of years.

 ■ While all body parts at the subsist-
ence level were “essential”, whale oil for 
lighting, heating and food preparation 
was particularly important. Similarly, 
the tusk of the narwhal had a particular 
significance, hence “value”, especially as 
contact with European/american whalers/
traders increased.

 ■ Harpoons and lances were people’s 
principal killing “utensils”, using kayaks or 
the ice as the main hunting platforms. 

 ■ While the bowhead was a significantly 
more important target in terms of yields 
(including, additionally, baleen and larger 
bones that could be used in the construc-
tion of shelters, sleds, etc.), its capture 
was a more lengthy and immeasurably 
more dangerous process than narwhal 
and beluga hunting. 

commercial whalinG:
The bowhead was the only great whale 
species regularly encountered by arctic 
Indigenous people  each year. Fortu-
itously, however, it was one of the two  
“right” whales that - due to the fact that 
they are timid and slow swimmers, and 
float when dead - led to the development 
of commercial (or so-called “traditional”) 
whaling, first by the Basque in the Bay of 
Biscay during the Middle ages and then 
spreading in rough order to southern Lab-
rador, Spitsbergen, offshore Greenland 

loss on ice-obligate species (e.g., polar 
bears or walrus) are clear, it is less obvi-
ous what the impacts will be on arctic 
cetaceans. 

new physical habitats
Fundamentally, sea ice loss opens up 
new physical habitat for cetaceans and 

may result in changes in distribution as 
species move into new areas. For exam-
ple, in Baffin Bay, belugas shift their dis-
tribution westward (offshore) with the 
receding annual sea ice edge when the 
banks off West Greenland open up ear-
lier in spring. In other areas, geographic 
barriers (such as heavy sea ice in narrow 

➔

➔

Two narwhal (Monodon monoceros) surfacing to breathe in Admiralty 
Inlet, Lancaster Sound, Nunavut, Canada.

Bowhead whale (Balaena Mysticetus) just under ice.

Beluga whales trapped at ice hole (Delphinapterus leucas) too far away to reach open sea, Canadian High 
Arctic. June 1999
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Sea, Davis Strait/Baffin Bay, North and 
South atlantic, Pacific and eventually the 
western arctic before giving way in the 
1860s to “modern” whaling with engined 
chasers, exploding projectiles, harpoon 
guns and winches able to retrieve whales 
that sank when dead. This, in turn, 
permitted the harvesting of all other great 
whales previously immune to attack, such 
as blue, fin, humpback, minke and sei. 

impact on native populations:
 ■ European/american commercial 

whalers had little impact on Indigenous 
polar people in terms of the narwhal and 
beluga, although there were instances to-
wards the end of the 19th century follow-
ing the decimation of the western North 
atlantic bowhead stock where individual 
crews took belugas in the eastern arctic 
by driving them ashore when concen-
trated in large numbers. oil yields were 
meagre, however, and the characteristics 
of the “drive” so unpleasant, that masters 
were seldom able to get their men to par-
ticipate.  Stocks, then, were not seriously 
threatened and the beluga and narwhal 
hunts (and produce) initially did not 
promote significant interaction between 
whalers and Indigenous people.

 ■ The bowhead, on the other hand, at-
tracted and encouraged wide-scale and 
intimate contact between commercial 
whalers and arctic Indigenous peoples, 
especially in the eastern Canadian arctic 
(and west Greenland to a lesser degree) 
and the western Canadian arctic/alaska.

 ■ overhunting led to the dramatic decline 
of all bowhead populations (hunted 
almost to extinction by the beginning of 
the 20th century, and the first protected 
internationally), but none more so than 
the eastern North american arctic. Indig-
enous peoples, then, found it increasingly 
difficult to harvest bowheads as part of 
their subsistence economies.

 ■ By the 1860s, american and British 
(primarily Scottish) whalers, motivated 
by severely reduced catches and profits, 
began to overwinter and establish shore-
stations primarily in Cumberland Gulf 
and other southern parts of Baffin Island 
that increasingly relied on natives. Their 
Indigenous cultures and economies, con-
sequently, were significantly impacted. a 
little later towards the turn of the century 
western arctic groups followed the same 
pattern with similar results. 

straits) that have separated some ceta-
cean populations are disappearing. For 
example, two satellite-tagged bowhead 
whales, one from West Greenland and 
one from north of Alaska, entered the 
Northwest Passage from opposite direc-
tions and spent approximately 10 days 

in the same area in 2010 (see map on 
page 17). This is the first time geograph-
ical overlap between these populations 
has been documented. These popula-
tions were likely connected for periods 
during the Pleistocene epoch, but since 
then have been assumed to be separated 
by the sea ice plug in the Northwest 
Passage. Reductions in summer ice may 
now be facilitating exchanges between 
these, and possibly other, cetacean 
populations or species.

Changes in spring sea ice breakup 
may also shift the duration or extent of 
the arctic production season. The spring 
bloom of algae (primary production) 
provides the main food source for the 
zooplankton (secondary production), 
which plays a critical role in the transfer 
of energy between primary producers 
and secondary consumers like forage 
fish. Any changes in timing of the optimal 
feeding window may have negative im-
pacts on populations of arctic cetaceans. 
However, it may also allow for improved 
or longer foraging opportunities for 
sub-arctic baleen and toothed whale spe-
cies that move into the Arctic in ice-free 
months. 

IndIrect changes In the 
ecosystem that occur 
wIth the loss or re-
treat of sea Ice may In-
clude Increased preda-
tIon by KIller whales 
or exposure to dIsease 
and competItIon from 
temperate specIes 
extendIng theIr range 
Into hIgh latItudes.

➔

Beluga whales trapped at ice hole (Delphinapterus leucas) too far away to reach open sea, Canadian High 
Arctic. June 1999
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Ice modellIng

understanding the future

indirect ecosystem 
chanGes
Trends in population abundance of 
arctic cetaceans are largely unknown be-
cause obtaining abundance information 
in sequential years requires extensive 
and expensive surveys conducted in 
remote regions. In some areas, stocks 
of belugas and narwhals are monitored 
regularly due to the need for harvest 
advice, while in other areas, almost 
nothing is known about abundance. In 
areas where subpopulation trends of 
bowhead whales are monitored (Bering-
Chukchi-Beaufort and West Greenland), 
they are increasing at 3-5 per cent per 
year. However, heavy commercial har-
vesting reduced bowhead whales to very 
low numbers and contracted ranges, 
therefore, the population increases are 
likely due to population recovery from 
extremely depleted levels, and cannot be 

attributed solely to climate change.
Indirect changes in the ecosystem that 

occur with the loss or retreat of sea ice 
may include increased predation by killer 
whales or exposure to disease and compe-
tition from temperate species extending 
their range into high latitudes. Addition-
ally, irregular sea ice freeze-up patterns 
may have negative effects for belugas and 
narwhals, which are susceptible to sea ice 
entrapments if ice conditions change rap-
idly. Increasing frequency and intensity 
of storm events might also have greater 
impacts on arctic cetaceans if they no 
longer have ice available for refuge.

The decrease in sea ice has been 
accompanied by increasing human 
activities which may have direct (e.g. 
collision) or indirect impacts on arctic 
cetaceans. As seen elsewhere in this edi-
tion, these include industrial activities 
such as offshore oil and gas exploration 
and development (seismic exploration, 
drilling), commercial shipping  and 
increased tourism, northward expan-
sion of fisheries (with possible impli-
cations for bycatch, competition and 
resource depletion (e.g., narwhal and 
Greenland halibut), incidental mortality 
and serious injury caused by entangle-
ment in fishing gear and ship strikes 
(e.g., bowhead whales), hydroelectric 
development (e.g., beluga whales in 
Hudson Bay), concomitant increases in 
underwater noise, and industrial and 
urban pollution.  

The ice whales’ habitats are 
evolving rapidly together 
with the sea ice that they 
depend on. Climate mod-
els are essential to under-
stand the coming changes 
and help inform decision-
making, say BRUnO TREMBLAY, 
PIERRE RICHARD and STEPHAnIE 
PfIRMAn.

In THE LAST DECADE, the Arctic has 
witnessed large changes in sea ice extent 
and thickness. In the past, the seasonal 
cycle in arctic sea ice extent ranged from 
15 million square kilometres (roughly 
the size of Russia) in March to seven 
million square kilometres (roughly the 
size of Australia) in September. Contrast 
this with the seasonal cycle for 2012: 14 
million square kilometres in winter but 
only 3.4 million square kilometres at 
the end of the summer. This means that 
the minimum ice extent this year was 
approximately half of the 1980s average 
September value. In fact, in the last 
decade, four record sea minimum ice 
extents occured, in 2002, 2005, 2007 
and 2012.

Unlike sea ice on a lake or smaller 
body of water, arctic sea ice is in con-
stant motion, mainly under the action of 
surface winds. During periods when the 
winds are calm, ocean currents also play 
a role. The dominant wind pattern over 
the central Arctic blows sea ice forming 
off the coast of Eurasia toward North 
America. As multi year ice – which 
survives summer melting – drifts, it 
thickens, both due to ice formation on 
the underside of floes in winter, and also 
because the ice is deformed into ridges. 

Bowhead whale in Disko Bay, West Greenland.
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red-listed
■ The three ice whales are on IUCN’s 
(International Union for the Conser-
vation of Nature) Red List. overall 
narwhal and belugas are listed as 
‘Near Threatened’ and the bowhead 
as ‘Lower Risk’, but some regional 
populations, especially towards the 
edges of the range, are ‘Endangered’ 
or ‘Critically Endangered’.
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FraGile ice cover
Anomalous wind patterns in the late 
80’s and early 90’s exported larger than 
normal quantities of thick multi year ice 
from the central Arctic out through the 
Fram Strait. Now the wind pattern has 
returned to normal, and yet the sea ice 
cover has continued its decline. Thinner 
pack ice will have larger areas of open 
water forming within the pack during 
the summer where solar radiation is 
absorbed causing further sea ice melt. 

A number of Global Climate Models 
have been developed to try to under-
stand these changes, using quantitative 
methods to simulate the interactions of 
the atmosphere, oceans, land surface 
and ice. More than 20 climate model-
ling groups exist worldwide, and much 
of this work is coordinated through a 
Coupled Model Intercomparison Project 
(CMIP5) which provides a multi-model 
context for experiments.  

Despite variations and different weak-
nesses and strengths between the models, 
the simulated pattern of summer sea ice 
retreat is consistent among all models 
and observations: sea ice retreat occurs 
both in the Pacific and Atlantic sectors of 
the Arctic, starts from the Eurasian coast-
line and migrates towards the Canadian 
coastline. However, the timing of the 
simulated retreat lags when compared 
with observations, with simulations of a 

seasonally nearly ice-free Arctic ranging 
between ca. 2030 and 2080. 

important predictions
Accurate prediction of future sea ice 
cover is important for a wide range of 
stakeholders including local popula-
tions, fisheries, commercial shipping, 
the tourist industry, national security, 
the research community – and for the 
conservation of arctic natural resources.

Among the species that are likely to 
be affected by sea ice loss are the whales 
of the Arctic: the belugas, narwhals 
and bowhead whales. Those species are 
ice-associated a large portion of the year 
and their distribution is influenced by 
the quality and quantity of sea ice. They 
are limited by the extent of fast ice and 
migrate out of areas where it forms in 
winter. If they do not, they risk becom-
ing entrapped when pack ice is consoli-
dated. When trapped for long periods of 
time, whales slowly become emaciated 
from lack of food and they often suffer 
predation from polar bears. The ice also 
keeps their main predator, killer whales 
or orcas, away during the winter months. 
Narwhals and belugas feed on Arctic cod 
under the pack ice, or such prey as squid 
and Greenland Halibut near the bottom 
of ice-covered seas. With pack ice disap-
pearing earlier in spring and forming 
later in the fall, killer whales have access 
to arctic hunting grounds earlier and for 
a longer period. With summer ice extent 
dwindling, they also have access to wider 

areas which include these three ice whale 
species.  

Future challenGes
As arctic whales lose their ice refuge, 
will they change their habits and seek 
more northern areas with remnant pack 
ice to avoid predation? Will they adapt 
to changes in the food chain that are 
likely to occur with warming seas and 
thinning ice? Our present understand-
ing of the ecology 
of these animals is 
that they appear 
to be philopatric, 
i.e., they prefer to 
migrate to and from 
the same places 
every year. It is 
unclear if and how 
they will adapt to a 
very rapidly changig 
Arctic.  

Furthermore, 
other modelling 
challenges remain. 
With less sea ice 
there will be more 
light available in 
the surface waters 
and therefore more 
productivity, but the surface ocean will 
also be more stratified because of the in-
creased river runoff and melting of sea 
ice. This makes vertical mixing (which 
recycles nutrients back up in the photic 
zone) less efficient. Those are all small 
scale effects that are difficult to simu-
late using large scale models which still 
have relatively low resolution. There is 
therefore a two-fold challenge for future 
models: ensuring correct modelling of 
the timing and spatial distribution of 
a retreating sea ice cover, while also 
simulating the effect on the ecosystem 
of these changes. 

Ice modellIng

understanding the future

BRUnO TREMBLAY is 
associate Professor 
in the Department 
of atmospheric and 
oceanic Sciences 
at McGill University. 
PIERRE RICHARD is a 
retired marine mam-
mal research scientist, 
formerly with Fisheries 
and oceans Canada. 
STEPHAnIE PfIRMAn 
is Professor and Chair 
of Environmental 
Science at Barnard 
College of Columbia 
University. 

accurate predIctIon of 
future sea Ice cover Is 
Important for a wIde 
range of staKeholders.

wIll they adapt to 
changes of the food 
chaIn that are lIKely 
to occur wIth warmIng 
seas and thInnIng Ice?
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ALASKAn nATIVES of the high Arctic 
(Iñupiat) and Bering Straits Region 
(Siberian Yupik) have relied on bow-
head whales, from the Bering-Chukchi-
Beaufort Seas (BCBS) stock of bowhead 
whales, as a primary food source for 
the past 2,000 years.  Today, bow-
head whales remain a key nutritional 
resource for the 11 bowhead whale 
subsistence hunting communities of the 
Alaska Eskimo Whaling Commission 
(AEWC).  The villages of Kaktovik, near 
the Canadian border on the Beaufort 
Sea coast; Nuiqsut, in the Colville River 
Delta; Barrow, at the junction of the 
Beaufort and Chukchi Seas; Wain-

wright, Pt. Lay, Pt. Hope, and Kivalina, 
on the Chukchi Sea coast; and Wales, 
Little Diomede, Gambell, and Savoonga 
in the Bering Straits Region, all par-
ticipate in the annual subsistence hunt 
of bowhead whales.  It is estimated 
that this hunt can account for as much 
as 900,000 pounds per year of highly 
nutritious meat and muktuq (skin and 
a thin layer of epidermal fat), which is 
shared within the villages and with a 
large network of family and friends in 
the subsistence sharing network relied 
upon by many Alaskan Natives. 

In addition to its importance as a 
source of nutrition, the communal 

nature of the bowhead whale subsist-
ence hunt makes it a critical activity for 
passing important social and survival 
skills and cultural practices along to 
younger generations.  Whaling captains 
are highly respected for their traditional 
knowledge of ice, weather, and whale 
behaviour, which is necessary to hunt 
successfully, for their generosity in 
supporting their whaling crews, and for 
their stewardship of the Native tradi-
tions of sharing and distributing meat 
and muktuq throughout the commu-
nities.  Of all subsistence activities in 
these communities, the bowhead whale 
hunt represents one of the greatest con-

IndIgenous perspectIve

cultural value of subsistence hunting
The bowhead whale is a primary food source 
for Alaskan Natives. In addition, the com-
munal nature of the subsistence hunt makes 
it a critical activity for passing important so-
cial and survival skills and cultural practices 
along to younger generations, says GEORGE 
nOOnGWOOK.  
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centrations of community-wide effort 
and provides ongoing reinforcement of 
the traditional social structure.  With 
all of this, the bowhead whale subsist-
ence hunt is a key part, not only of the 
cultural traditions of northern Alaska’s 
Native communities, but also of their 
modern cultural identity.

Quota reGime
The BCBS bowhead whale stock mi-
grates every spring from its wintering 
grounds in the northern Bering Sea, 
through openings in the ice along the 
Chukchi Sea coast of Alaska, past Pt. 
Barrow and west to summering grounds 

in the Canadian Beaufort Sea.  During 
this spring migration, all of the AEWC 
villages, with the exception of Nuiqsut 
and Kaktovik hunt for whales from the 
edge of the spring shorefast ice. Crews 
hunting in the spring prefer to use tra-
ditional wood-frame umiaqs covered in 
walrus or ugaruk (bearded seal) skin, as 
they are lightweight and glide quietly in 
ice-choked spring waters.  Beginning in 
late August, bowhead whales summer-
ing in the Canadian Beaufort Sea begin 
to migrate westward along the Alaskan 
Beaufort Sea coast before heading south 
through the Bering Strait and into the 
northern Bering Sea. During the fall 
migration, the villages of Nuiqsut and 
Kaktovik conduct their annual whale 
hunt, along with Barrow, which hunts 
during both the spring and fall migra-
tions. The fall bowhead whale subsist-
ence hunt is conducted in open water, 
primarily from motorized skiffs.

Since 1977, the bowhead whale sub-
sistence hunt has been managed under a 
quota regime set up by the International 
Whaling Commission (IWC). The IWC 
quota is implemented domestically by 
the National Oceanic and Atmospheric 
Administration (NOAA), and managed 
locally by the AEWC under a coopera-
tive agreement with NOAA. The AEWC 
was formed by the whaling captains of 
the bowhead whale subsistence hunt-
ing villages in 1980 to represent the 
interests of the villages under the newly-
imposed IWC quota regime.  

oil and Gas mitiGation
As stated in its bylaws, the purposes of 
the AEWC are to “enhance the marine 
resource of the bowhead whale, includ-
ing protection of its habitat; to protect 
Eskimo subsistence bowhead whaling; 
to protect and enhance Eskimo culture, 
traditions, and activities associated with 
bowhead whales and bowhead whaling; 
and to undertake research and edu-
cational activities related to bowhead 
whales.”  In keeping 
with these purposes, 
along with manag-
ing the subsistence 
hunt, the AEWC 
works with its 
whaling captains on 
measures to improve 
the efficiency of the 
hunt and on a pro-
gram to upgrade the 
traditional weapons 
used by the hunt-
ers. The AEWC and 
its whaling captains 
also cooperate with 
wildlife scientists at 
the North Slope Bor-
ough Department 
of Wildlife Manage-
ment on research 
into bowhead whale 
biology and genetics.

Also in keeping 
with its purposes, 
since 1986, the 
AEWC has worked 
to develop proce-
dures for mitigating 
adverse impacts 
to bowhead whales, their habitat, and 
bowhead whale subsistence hunting 
from offshore oil and gas development. 
This work is undertaken through the 
AEWC’s Open Water Season Conflict 
Avoidance Agreement (CAA) Process, 
an annual series of communications and 
meetings between whaling captains and 
offshore oil and gas operators, focused 
on developing measures to manage 
planned offshore operations so as to 
minimize environmental impacts and 
impacts to hunting opportunities. 

GEORGE nOOnG-
WOOK is the Chairman 
for alaska Eskimo 
Whaling Commis-
sion (aEWC). He is 
Yup’ik Eskimo and has 
resided in Savoonga, 
alaska his entire life. 
He began whaling at 
an early age and is 
now one of 31 whaling 
captains in his village. 
Savoonga is located 
on the northern coast 
of St. Lawrence 
Island in the Bering 
Sea. Because of its 
isolation and remote-
ness, Savoonga is 
heavily reliant on the 
subsistence hunt of 
the bowhead whale to 
feed the village.

the bowhead whale 
hunt represents one 
of the greatest con-
centratIons of com-
munIty-wIde effort 
and provIdes ongoIng 
reInforcement of the 
tradItIonal socIal 
structure.  
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Inuit narwhal hunter 
Mamarut Kris-
tiansen throwing his 
harpoon from his 
kayak, Qaanaaq, 
Greenland.
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SInCE THE 1970s, Inuvialuit communities 
in the western Arctic have been collabo-
rating with researchers, including scien-
tists from Fisheries and Oceans Canada 
(DFO), to monitor beluga whales that 

roam the waters of 
the Beaufort Sea. 
Inuvialuit hunters, 
for example, have 
been involved in 
collecting samples 
from harvested 
whales during tra-
ditional subsistence 
hunts for more than 
two decades. This 
has led to the com-
pilation of one of 
the longest datasets 
for a marine mam-
mal in the Canadian 
Arctic.

Monitoring is 
carried out in close 
partnership with 
DFO, which manag-
es the resources in 
collaboration with 
the co-management 
boards that ensure 
the interests of local 

communities are included. Ultimately, 
the information gathered will inform 
decision-making related to the manage-
ment of resources in the region and the 
Tarium Niryutait Marine Protected Area 
(MPA), which was mainly established 
for belugas, as well as environmental 

assessments and regulatory processes 
(see Figure 1).  

ideal species to study
One of the longest and most successful 
community-based monitoring programs 
in the region is the beluga program at 
Hendrickson Island, situated within 
the MPA near Tuktoyaktuk. Belugas are 
an ideal species to study for logistical, 
cultural and scientific reasons. They are 
traditionally hunted in many places, 
making it possible to collect samples 
from a broad range of sites. For scien-

tists, belugas serve as a sentinel species 
because of their position near the top of 
the food chain, which enables them to in-
tegrate signals and information from the 
food web and the ecosystem as a whole.  

The success of the monitoring pro-
gram at Hendrickson Island is due in 
large part to the involvement of Frank 
Pokiak and his wife Nellie. For more 
than a decade, the Pokiaks have been 
assisting in scientific research by taking 
samples of beluga muktuq (blubber/
skin), muscle, organs, blood and other 
tissues from each of the whales that lo-

LISA LOSETO leads 
the Ecosystem 
Impacts Team at the 
Freshwater Institute of 
Fisheries and oceans 
Canada in Winnipeg. 
Her research on be-
luga health focuses on 
diet, contaminant ex-
posure and the linkage 
to ecosystem health 
and ecosystem stres-
sors. The programs 
she leads are carried 
out in close partner-
ship with communities 
and co-management 
boards of the Western 
Canadian arctic.

communIty Involvement

getting to know belugas through 
community-based monitoring 
In the Beaufort Sea, cooperation between scientists and local communities ensures inclu-
sion of local perspectives and knowledge into the research on beluga whales, and im-
proves the access to samples, explains LISA LOSETO.

figure 1
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cal hunters from Tuktoyaktuk share for 
sampling in order to measure and moni-
tor beluga health. Along with traditional 
knowledge, tissue sampling techniques 
have also been passed down to their 
children and grandchildren. Over the 
past six years, more than 10 local youths 
have also participated in the program. 

Given their long history of observing 
the movement, behaviour and anatomy of 
whales, the invaluable knowledge accumu-
lated by the Pokiaks and other community 
members is critical to shaping the future 
direction of monitoring in the region and 
the Tarium Niryutait MPA, an area that 
has been traditionally used by the Inuvi-
aluit people of the western Arctic.

inteGrated monitorinG 
Over the past few years, Loseto and 
other scientists at the Freshwater Insti-
tute (DFO) have been collaborating with 
the six communities in the Inuvialuit 
Settlement Region – Aklavik, Inuvik, 
Paulatuk, Sachs Harbour, Tuktoyaktuk 
and Ulukhaktok – to enhance existing 
monitoring programs in the coastal 
waters of the western Arctic. 

Studies that are short-term or nar-
row in scope are being replaced with 
monitoring programs that are more 
intensive, holistic and integrated, which 
will help develop a baseline understand-
ing of the structure, function and health 
of the ecosystem. That means moving 
away from gathering information that 
simply tells us how many fish or beluga 
were taken in one year to information 
that will tell us how healthy they are and 
how that reflects ecosystem health.

For example, the programs are being 
designed to address questions such as 
whether climate change is having an im-
pact on whales and whether that is being 
observed in both the scientific findings 
and by hunters. This enables observa-
tions made by community members to 
be built into the design of monitoring 
programs for the following year.

As part of the project, Inuvialuit college 
and university students are taking the 
lead on traditional ecological knowledge 
(TEK) studies. In the summer of 2012, a 
traditional knowledge study was carried 

out to collect information that will aid 
in the design of an enhanced beluga and 
fish monitoring program. The students 
interviewed local elders and hunters 
about changes being observed and asked 
what should be included in the design of 
the new program. The information is now 
being used to ensure the implementation 
of a holistic approach to monitoring.

common indicators
Although the species monitored vary 
by site, all of the monitoring programs 
started using the same set of indicators 
in 2011. This will enable researchers to 
pool the information being collected. 
The indicators fall into four main cat-
egories:

 ■ diets and the food-web
 ■ the impact of stressors
 ■ morphometrics (age, sex and size of 

species) 
 ■ disease 
The use of standardized indicators at 

all monitoring sites will provide scien-
tists with more insight into the spatial 
and temporal variability of the ecosys-
tem in both coastal and offshore waters, 
how species use various habitats, and 
improve understanding of the linkages 
between predators and prey.

Integrated monitoring programs will 
also make it possible to assess what 
impacts, if any, may take place in a 

future with less ice, more shipping and 
other activity in the Arctic and whether 
changes are within the ecosystem’s 
normal, healthy range or not.

Each of the three areas that comprise 
the Tarium Niryutait MPA are distinct, 
but they are all interconnected and each 
can provide scientists with different 
information about the health of the be-
luga, from what they eat and how they 
respond to stressors, for example.

This cooperation with communities 
ensures partnership with experts who 
know the ecosystem and facilitates 
monitoring of a larger area. They can 
boat out to complicated areas, they 
know when the whales or certain fish 
species will be there, they know how to 
hunt and harvest them, and they can tell 
whether the condition of the whales and 
other species looks good or not.

Community-based monitoring also 
makes it possible to monitor a greater 
variety of species, which is essential for 
developing an effective ecosystem-based 
approach to resource management. This 
is even more critical in a rapidly chang-
ing Arctic.

Once researchers gain a better under-
standing of how the offshore and coastal 
systems work, the goal is to maintain 
the coastal community-based monitor-
ing in the long term, which will benefit 
both science and communities. 

Frank Pokiak, Inuvialuit hunter and chair of the Inuvialuit Game Council (IGC) sam-
pling harvested beluga for skin and muscle with Lisa Loseto, DFO, at the Hendrick-
son Island beluga camp, Canada. 
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By MADS PETER 
HEIDE-JøRGEnSEn

THE THREE ARCTIC WHALES – the beluga, 
the narwhal and the bowhead whale – 
spend most of the year in remote and 
inhospitable areas of the Arctic where 
darkness prevails for months and where 
sea ice conditions make it impossible 
to observe and follow these whales. The 
development of remote sensing and sat-
ellite based technology over the past 20 
years has revolutionized our knowledge 
about how the arctic whales utilize their 
habitats. Record deep diving activity 
has been observed for narwhals dur-
ing the darkest part of the winter and 
long range migrations into the multi-
year polar ice has been monitored for 
bowhead whales and belugas. None of 
this would have been possible without 
the development of miniaturized satel-
lite radio transmitters in parallel with 
experiments with techniques for safely 
capturing, handling and instrumenting 

arctic whales. Some of these devices 
have remained on the whales for almost 

12 months, providing a vital insight into 
the entire annual cycle.

The effort and results from these re-
search activities are not just for the fun 
of science but are crucial for the modern 
management of the whale populations. 
Movement data are used to identify key 
areas of use by different subpopulations 
that require specific levels of protec-
tion or that periodically overlap with 
industrial activities. Diving information 
is used for identifying important feed-
ing areas where conflicts with fisheries 
might occur. The overall new insight 
into the secret life of arctic whales is 
used to assess their vulnerability to cli-
mate change, and the whales themselves 
are occasionally used for monitoring 
their own environment by instrumenting 
them with sensors that can provide tem-
perature profiles in areas and seasons 
inaccessible to hydrographic vessels.

satellIte tracKIng

following the whales

Captured narwhals are instrumented on the shore. 

Back-mounted satellite transmitter. 
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All three arctic whales are sensitive to underwater 
noise pollution and satellite tracking will be an im-
portant tool when assessing future effects of offshore 
hydrocarbon exploitation on arctic whales. Past track-
ings will document how the whales used the Arctic 
before oil exploration/development and sea ice reces-
sion, and new tracking studies will be a major source 
for demonstrating how the whales deal with changes 
in the pristine arctic environment. Tagging a bowhead whale in West Greenland. 

Narwhals have very low genetic diversity and have probably had low variability for 
millennia. Genetic studies have therefore provided little insight into the population 
structure of narwhals. Instead satellite tracking has during the past 20 years devel-
oped to become the most important method for studies of narwhal migrations, diving 
behaviour and population structure. Narwhals from the Melville Bay, the Eclipse 
Sound, the Somerset Island stock, the admiralty Inlet and the Hudson Bay stocks 
(Repulse Bay) have been tracked by satellite and their late summer and autumn 
movements to four different wintering areas (crosshatched) are observed (from 
Animal Conservation 2012 doi:10.1111/acv.12000). Narwhals from the Uummannaq 
November aggregation have been tracked to the summering area of the Somerset 
Island stock. other localities that have not yet been studied (marked in red) include; 
Disko Bay, Smith Sound and adjacent fjords, Jones Sound, Inglefield Bredning and 
fjords along the east coast of Baffin Island. 

Bowhead whales were heavily hunted in the atlantic sector of the arctic for 
three centuries and are still severely reduced in abundance around Svalbard 
and East Greenland. The stocks in alaska and in eastern Canada/West 
Greenland are recovering from past exploitation and they have been subject 
to an extensive tagging program where more than 200 whales have been 
instrumented over the past decade. The results have shown that bowhead 
whales travel extensively over large areas and are not as restricted to certain 
migratory corridors as narwhals and belugas. as mentioned on page 8, one of 
the more spectacular surprises was the entering of the otherwise inaccessible 
Northwest Passage in 2010 where bowhead whales tagged in alaska and 
West Greenland passed each other in September in the central part of the 
Northwest Passage. This opens up for a whole new scenario where a biologi-
cal connection between the Pacific and the atlantic may become a reality with 
receding ice coverage (from Biology Letters doi:10.1098/rsbl.2011.0731).
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Oil and gas exploration in-
volves seismic surveys which 
introduce considerable noise 
to the pristine arctic waters. 
This disturbance may cause 
changed migration patterns 
and ultimately affect the 
survival and reproduction of 
narwhals. Extreme caution 
should therefore be taken 
by actors involved in marine 
seismic surveys, says MADS 
PETER HEIDE-JøRGEnSEn.

SOME Of THE LARGEST unexplored 
areas for hydrocarbon development are 

located offshore in 
the seasonally ice-
covered parts of the 
Arctic. As the extent 
and thickness of the 
arctic sea ice con-
tinues to decline, 
these areas have 
become increasingly 
interesting to the oil 
and gas industry. 
The main method 
for locating oil and 
gas resources is 
through seismic 
surveys where 
powerful airgun 
arrays are towed 
behind research 
vessels introducing 
considerable noise 
levels to the pristine 
underwater acoustic 
environment in the 
Arctic. 

Narwhals are 

primarily distributed in the High Arctic, 
and can during the winter be found in 
the very dense pack-ice of the Baffin 
Bay-Davis Strait and the Greenland Sea-
Irminger Sea. 

In West Greenland seismic surveys 
have been conducted with increasing 
intensity during the last five years and 
in East Greenland similar surveys are 
expected to begin in 2013. Narwhals 
are known to react at long distances to 
underwater noise from vessels and they 

are considered highly sensitive to hu-
man activities. However, so far no stud-
ies have addressed the question of direct 
effects of high-energy airgun pulses on 
these whales.

entrapments oF concern
Reactions of narwhals to underwater 
noise pollution can be either short-term 
with brief behavioural interruptions 
or they can be more long-term with 
changes in migrations, body conditions 

MADS PETER HEIDE-
JøRGEnSEn is a senior 
scientist at the Green-
land Institute of Natural 
Resources. Working in 
the arctic since 1982, 
his main research field 
is arctic marine mam-
mals, especially ceta-
ceans, where he has 
provided data for the 
International Whaling 
Commission and the 
North atlantic Marine 
Mammal Commission. 
He has pioneered new 
techniques for tracking 
whales by satellite and 
for surveying marine 
mammal populations.

Narwhals in the ice in Greenland. 

noIse pollutIon

Is seismic exploration an emerging threat to narwhals?
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and ultimately in survival and reproduc-
tion. Narwhals are characterized by low 
plasticity in their migratory patterns 
compared to most other whales and 
they are therefore expected to be par-
ticularly vulnerable during the migra-
tory phases of their annual cycles. 

Of special concerns are three recent 
large-scale ice entrapments of narwhals 
outside the usual localities where these 
events are known to occur. Ice entrap-
ments are caused by a sudden freeze-

up during periods of stable but high 
atmospheric pressure. In November 
2008 thousands of narwhals were seen 
moving quickly through the freezing 
seas near the community of Pond Inlet 
(northern Baffin Island, Canada, see 
Figure 1).  However, after the ice had 
frozen solid, local residents discovered 
about 1000 narwhals at breathing 
holes about 50 kilometres from open 
water. During late September and early 
October 2008, seismic surveys were un-

derway in Baffin Bay at the time when 
narwhals would normally be moving 
out of Pond Inlet and Lancaster Sound 
and starting their southward migration 
in Baffin Bay. Narwhals that have spent 
the summer in and near Pond Inlet 
usually depart the fjord system in late 
September and head towards wintering 
grounds in central Baffin Bay. 

Two other unusual, and similarly 
lethal, incidents occurred in November 
2009 and February 2010 in Inglefield 

Narwhals in the ice in Greenland. 
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figure 1 
Recent ice entrapments Baffin Bay 
Source: Biological Conservation 158 (2013) 50-54

noIse pollutIon

Is seismic exploration an emerging threat to narwhals?
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Bredning, involving 30-100 and 50-100 
narwhals, respectively. Similar to 2008, 
seismic activity was taking place in 
northern Baffin Bay in September-Octo-
ber 2009, i.e. at the time when narwhals 
would normally be moving out of their 
summering area in Inglefield Bredning. 

need For caution
The industrial seismic surveys conducted 
in Baffin Bay in 2008 and 2009 were in 
deep waters (500-2000 metres) and the 
airgun pulses would have affected most 
of the northern part of Baffin Bay during 
the early part of the narwhal fall migra-
tion. There is little doubt that the pulses 
were audible to narwhals.  As highlighted 
in an upcoming edition of Biological 

Conservation, the general proximity 
in space and time of the seismic survey 
activity and the 2008 and 2009-2010 
ice entrapments could indicate a causal 
connection, with the seismic surveys in-
terrupting the migration of narwhals and 
prompting them to return to the sum-
mering grounds which would eventually 
be covered with fast ice.  

Persistent disturbance of narwhals 
could cause the animals to change 
their migration patterns. As they leave 
the summering grounds, narwhals 
are heading towards winter feeding 
grounds, and disturbance could cause 
them either to return and risk ice en-
trapment or to move to wintering areas 
that are sub-optimal for feeding. 

Extreme caution should be taken 
by companies and agencies involved 
in marine seismic surveys in areas 
near to narwhal summering grounds 
and migratory routes. There is also an 
urgent need for studies of the effects of 
airgun noise on behaviour and popula-
tion parameters of narwhals and for 
monitoring the population trends of 
exposed narwhal populations. The fact 
that narwhals are mainly distributed in 
Canadian and Greenlandic territorial 
waters puts special responsibility on 
Canada and Greenland to address issues 
related to the long-term conservation of 
narwhals, including the implementation 
of measures to mitigate disturbances 
from human activities. 

Arctic waters are getting 
noisier, and at a remarkable 
pace. This is serious busi-
ness, says DAVE APLIn.

RECEDInG SEA ICE and new technologies 
have opened the door for both govern-

ments and private 
companies to exploit 
new energy sources 
and transportation 
routes considered 
unreachable just 
a generation ago.  
For the foreseeable 
future the calls of 
arctic whales will be 
drowned out by the 
growl of ships ply-
ing new trans-arctic 
shipping routes and 
an increasing ca-
cophony generated 
by offshore oil and 
gas development, 

seabed mining, and the construction of 
infrastructure required by the emerging 
industrialized Arctic.  

This is serious business. Marine mam-
mals and fish use sound to navigate, find 
food, locate mates, and simply live. And 
while scientists have clearly documented 
that human-produced underwater noise 
pollution can drive whales away from 
key areas, and cause confusion 
and physiological stress, the 
incidental and cumulative 
effects of this noise are 
poorly understood. More 
troubling still, attempts 
to regulate Arctic Ocean 
noise by national govern-
ments and international 
organizations is lagging 
behind the surging industrial 
growth in the Arctic. 

In response to this growing prob-
lem, the WWF-US Arctic Program and 
conservation partners Natural Resource 
Defense Council and Ocean Conserva-
tion Research launched Don’t Be a 
Buckethead in 2012. Don’t Be a Bucket-

head is an initiative to raise the alert and 
stimulate action to protect arctic wildlife 
from the mounting threats caused by 
ocean noise.  The first phase of the proj-
ect, an interactive website, www.dont-
beabuckethead.org, offers visitors an 
opportunity to learn how arctic species 
depend on sound for their survival and 

the threats posed by new sources of 
sound. Project partners are ex-

panding the site to include 
additional opportunities 
to experience the Arctic 
Ocean’s remarkable 
acoustic environment and 
to become a repository 

for the growing body of 
research into the complex 

world of ocean noise.  
Ultimately, developers aim to 

use the Don’t Be a Buckethead project 
as a platform for citizen science op-
portunities where people interested in 
arctic marine life and conservation can 
support ongoing research projects as 
scientists work to unlock the complex 
world of ocean noise. 

bucKethead campaIgn 

protecting the acoustic environment

DAVE APLIn is 
Director of outreach 
and Education with 
the WWF-US arctic 
Program. Since 2005 
he has worked from 
the Homer, alaska 
Field office to engage 
individuals and com-
munities on a variety 
of important issues.
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The Arctic Marine Shipping Assessment (AMSA) report 
includes important recommendations for minimizing 

risks and impacts from increased shipping.

SHIPPInG in the Canadian Arctic today 
is limited. There is only a handful of 
companies who currently pass through 
this area, and in 2010, less than 100 
ships were active in making trips in the 
Arctic. As some research suggests, ship-
ping will slowly increase over the next 
decade, both in transport and tourism, 
with the major increase in destinational 
shipping to serve the growing mining 
industry. The overall impacts of this 
growth in shipping traffic are still to be 
determined, however it is anticipated 
that some of the key issues will be:

 ■ Increased vessel collisions 
with whales: The Canadian Arctic is 
home to several cetacean species and 
at certain times of year whales often 
concentrate in large numbers in a few 
key areas to breed and feed. These 
locations could coincide with ship-
ping lanes where vessel traffic could be 
very heavy. Vessel collisions can cause 
cetacean injury or death, and can be a 
major threat to particularly vulnerable 
cetacean populations. Additionally, with 
ice cover reduced and more areas of the 
Arctic accessible, year round shipping is 
probable which will bring new threats to 
wintering marine wildlife. 

 ■ Increased noise pollution: Low 
frequency noise from ships can mask 
the communication signals of marine 
mammals, interfere with their ability to 
navigate and communicate and result in 
increased levels of stress. The effects of 
shipping and other continuous noise on 
wildlife range from the interruption of 
vocalizing, changes in behavior, feeding, 

mating and the rearing of offspring. 
These combined changes may affect 
vital functions such as breeding and 
parenting, which could have long term 
population consequences. Cumulative 
stressors are at present difficult to as-
certain and so there is a strong case for 
precautionary measures to prevent and 
minimize disturbance.

 ■ Polluted habitats: Each year, 
several thousand barrels of oil or other 
pollutants are released into the oceans 
from ship operations (groundings, ship 
wrecks, accidents, oil spills etc). Im-
pacts from the operational or accidental 
discharge of bilge water, ballast water, 
sewage, grey water, food waste, garbage 
and other pollutants can have harm-
ful effects on numerous species and the 
marine environment. As ship traffic 
increases so does the possibility of these 
accidents occurring. In the Arctic there 
are generally minimal infrastructure and 
shore side reception facilities available 
for ships to properly dispose of wastes. 
This may challenge the capacity of some 
ships to dispose of harmful substances 
properly and could be especially difficult 
in the winter when ice and ice flows are 
at their heaviest.  If a spill were to occur 
during this period, the oil could not only 
coat the underside of sea ice but could 
also form within, and/or over it.  When 
the ice melts, the pollutants are likely to 
disperse.  Such risks could extend clean 
ups by a considerable amount of time 
and make it very difficult to respond to 
the spill because of the ice and the geo-
graphical remoteness of the Arctic.

 ■ New and invasive species:  The 
discharge of a ship’s ballast water can 
act as a conduit for the introduction of 
invasive aquatic species impacting both 
the environment and human health. 
The loss of native biological diversity is 
of particular concern as well as the in-
troduction of alien species that become 
a human health issue. Additionally, 
chlorine systems 
to sterilize ballast 
water of unwanted 
organisms can lead 
to chlorine residues 
and in turn harmful 
effects on organ-
isms throughout the 
foodweb.  

We do know that 
the decline of sea ice 
and the opening up 
of the Arctic will in-
crease risks, and the 
insurance industry 
will be expected to 
be ready to respond. 
To help mitigate the risks associated with 
marine shipping in the Canadian Arctic, 
Coast Underwriters, as part of the RSA 
Canada Group, is working in partnership 
with WWF to research and analyze the 
impact of climate change on the Cana-
dian Arctic, map potential future routes 
that will help minimize impact on sensi-
tive areas and species, and take the nec-
essary steps to ensure both the shipping 
and insurance industries are responsible 
and doing what they can to reduce the 
detrimental impacts on whales. 

DUSTIn STREET is 
Senior Marine Insur-
ance Underwriter at 
Coast Underwriters, 
which forms part of 
the RSa Canada 
Group. WWF-Canada 
and RSa have been 
partners since 2009, 
focusing on prepar-
ing the industry for 
the impacts of climate 
change.

IncreasIng traffIc

future impacts of marine shipping  
in the changing canadian arctic 
The decline of sea ice and the opening up of the Arctic will increase risks to whales from 
shipping, writes DUSTIn STREET.
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WHEn IT COMES to cetaceans (and other 
marine mammals), there are three ma-
jor gaps in most marine arctic industrial 
development scenarios: baseline data, 
effects data, and an understanding of 

the effectiveness of 
mitigation.

The first of these 
is, at its simplest, 
an inventory of pre-
development condi-
tions: what species 
are present in the 
action area, in what 
numbers and when, 
and what resources 
(prey, habitat 
features, etc.) are 
required for popula-
tions to remain vi-
able and continue to 
play their ecological 
roles?

The second 
concerns the need 
to understand 
cause-and-effect 
relationships. 
Except for obvious 
things like outright 
injury or death from 

ship strike, entanglement in fishing 
gear, or oil exposure, these are often 
dose-dependent and subtle, operating 
on health, reproduction or longevity. 
The effects question must extend to the 
difficult subject of cumulative effects. 
Although their importance is widely ac-
knowledged in principle, how to define, 
assess, and manage cumulative effects 
remains elusive.

Finally, there is a belief deeply held 
by many that if only enough resources 
are invested in mitigation, it should be 
possible for virtually any type of devel-
opment to take place without major (or 
unacceptable) collateral environmental 
damage. Even if this were true, however, 
it would presuppose that we have full 
knowledge of how to prevent, or at least 
mitigate and manage, the unintended 
impacts of our activities on natural or-
ganisms, processes, and systems. Rarely 
is this the case.

I am aware of only two arctic or 
quasi-arctic examples where credible 
and sustained effort has been made by 
offshore oil and gas interests to address 
these three knowledge gaps with regard 
to whales (there may be other good 
examples, of course). One is the North 
Slope of Alaska. There industries, as 
well as government regulators, have in-
vested substantial resources in monitor-
ing and research on marine mammals, 
including whales, due to a combination 
of strong legislative mandates (Endan-

gered Species Act, Marine Mammal 
Protection Act) and a politically influ-
ential Indigenous subsistence hunting 
constituency. Industrial interests are 
required to carry out extensive monitor-
ing and mitigation to protect the habitat 
of bowhead whales and, to some extent, 
belugas. Any plans for seismic surveys, 
drilling operations, and platform or 
pipeline construction in Alaskan waters 
are subject to intense public scrutiny 
through formalized processes, and 
permits to proceed are invariably condi-
tional on rigorous mitigation, monitor-
ing, reporting, and reassessment. These 
strictures have slowed the pace of, but 
not stopped, offshore oil and gas devel-
opment in northern Alaska. 

learninG From sakhalin
The other example is Sakhalin Island in 
the Russian Far East where large-scale 
offshore oil and gas development is 
under way and much more is planned. 
Russian companies, and foreign 
companies involved in joint ventures, 
are bound first and foremost to meet 
national regulatory requirements. Some 
foreign companies have additional 
incentives to address and fill the data 
gaps and to achieve more precautionary 
environmental standards. These incen-
tives notably include (a) loan conditions 
imposed by international financial insti-
tutions and (b) the desire of the compa-
nies to minimize reputational risks or, 
put another way, to enhance their image 
of environmental responsibility. 

The Sakhalin-2 megaproject, oper-
ated by Sakhalin Energy Investment 
Company (currently majority-owned 

IndustrIal development

limiting the consequences
Despite the significant interest and investments in industrial development in the Arctic, 
there are few examples where credible and sustained effort has been made by the indus-
tries to reduce the effects of their activities on cetaceans, says RAnDALL REEVES.

RAnDALL REEVES 
chaired the Sakhalin 
independent scientific 
review panel (ISRP) 
and continues to chair 
the Western Gray 
Whale advisory Panel 
(WGWaP). Based 
in Hudson, Quebec, 
Canada, he also 
chairs the Cetacean 
Specialist Group 
under IUCN's Species 
Survival Commission 
and serves on the US 
Marine Mammal Com-
mission’s Committee 
of Scientific advisers. 

although theIr Im-
portance Is wIdely 
acKnowledged In prIn-
cIple, how to defIne, 
assess, and manage 
cumulatIve effects 
remaIns elusIve.
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by Gazprom, with Shell, Mitsui, and 
Mitsubishi as junior partners) under a 
production sharing agreement with the 
Russian Federation, began producing 
and exporting oil in 1999. The project 
has expanded since then to involve 
three offshore platforms (a controversial 
fourth is in the decision and planning 
stages), subsea and on-land pipelines, a 
large liquefied natural gas (LNG) facility 
at the southern end of the island, and a 
tanker fleet to carry products to markets 
in Asia, North America, and elsewhere.

Two of Sakhalin Energy’s existing 
platforms are located immediately off-
shore of prime seasonal feeding habitat 
of a critically endangered population of 
gray whales. The whales’ feeding habitat 
near Piltun Lagoon is ice-bound for 
about half of the year. In view of conser-
vation concerns, the company initiated 
an extensive gray whale monitoring 
program in the 1990s. This ongoing pro-
gram has helped to make the Sakhalin 
gray whale population one of the most 
closely studied baleen whale popula-
tions in the world.

In 2004, under pressure from in-

ternational lenders, Sakhalin Energy 
embarked on a novel arrangement with 
the International Union for Conserva-
tion of Nature (IUCN). An independ-
ent scientific review panel (ISRP) was 
created to evaluate the company’s plans 
for construction of a second platform 
and for installation of an undersea 
pipeline that would replace the previ-
ous high-risk shuttle tanker system for 
moving oil from platform to shore. The 
ISRP report, delivered in early 2005, 
emphasized, among other things, the 
importance of minimizing construc-
tion noise and keeping vessel traffic 
away from near-shore waters where 
mother gray whales forage and wean 
their calves between June and October. 
It also recommended that the pipeline 
be routed in order to avoid crossing the 
whales’ feeding habitat, and the com-
pany complied with this recommenda-
tion even though it meant a substantial 
increase in costs.

public scrutiny
Given their favourable experience with 
the ISRP, project lenders decided to 

condition their loan agreements with 
Sakhalin Energy on the maintenance 
of a longer-term advisory panel to look 
after the interests of the gray whales. 
Thus Sakhalin Energy and IUCN agreed 
to establish a Western Gray Whale Ad-
visory Panel, or WGWAP, for an initial 
five-year term beginning in 2006, and a 
second five-year term began in January 
2012. I have chaired this group since its 
inception.

The WGWAP’s main responsibilities 
are to review the company’s scien-
tific work on gray whales, evaluate the 
adequacy of mitigation efforts, provide 
advice on how these can be improved, 
and assist in regular assessments of 
the whale population (which has been 
steadily increasing over the past decade 
or so). The engagement has meant that 
Sakhalin Energy is subject to an extraor-
dinary level of public scrutiny, in stark 
contrast to other companies operating 
on the Sakhalin shelf. Representatives 
of NGOs, lending institutions, and 
government agencies attend WGWAP 
meetings as observers, and all reports, 
recommendations, and formal state-
ments of the panel are made public, as 
are most of the company documents 
that the panel reviews. The terms of 
reference require the company to either 
implement panel recommendations, or 
explain why it cannot or will not in a re-
sponse posted on the WGWAP website 
(www.iucn.org/wgwap).

Unfortunately, we have not made 
nearly as much progress towards the 
goal of establishing meaningful engage-
ment with other companies and with 
regulatory bodies as had been hoped. 
This seriously limits our effectiveness in 
protecting the whales and their habi-
tat and impedes our ability to assess 
cumulative effects. I remain convinced, 
however, that the ISRP and WGWAP 
provide good models, and that similar 
independent advisory and oversight 
elements should be part of the planning 
and conduct of other large-scale indus-
trial projects that carry the potential 
to harm cetaceans or degrade their 
habitat. 

 Oil and gas platform, Sakhalin-2, Russia.
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TODAY THERE ARE two primary levels of 
management: one that operates at an 
international level (such as the Inter-

national Whaling 
Commission, the 
North Atlantic 
Marine Mammal 
Commission, or 
multiple bi/multi-
national committees 
that exist between 
countries that share 
arctic cetacean 
stocks) and a sec-
ond level that tends 
to be more locally 
co-managed, often 
in conjunction with 
the federal govern-
ment of the country 
in question. The lo-
cal co-management 
structure can take 
many forms, most 
of which attempt 
to take the needs of 
Indigenous groups 
that hunt these 
species for food 
into consideration. 
In the interest of 
space, I have fo-

cused on two main management groups: 
the IWC and Alaska’s co-management 
structure. 

the international whalinG 
commission (iwc) 
The IWC is an assemblage of govern-
ments that come together on a regular 
basis to conserve whale stocks and man-
age whaling. Membership in the IWC 
is open to any country in the world that 
formally adheres to the 1946 Interna-
tional Convention for the Regulation 
of Whaling. They need not be whaling 
countries; indeed, some participants do 
not even have a coastline. Each member 
country is represented by a Commis-
sioner, who is assisted by scientists who 
are experts in various fields of cetacean 
science. Of the eight arctic states, all 
countries, with the exception of Canada, 
are members of the IWC (Canada 
withdrew from the IWC in 1982 after 
decision-making on the 1986 morato-
rium on commercial whaling). 

A major part of the IWC’s efforts 
involves coordinating cetacean research 
through its Scientific Committee. It is 
this research that provides authorities 

with the information needed to make 
management decisions. Some of the 
most important work the IWC conducts 
involves the simulation of whale popula-
tion growth, incorporating appropriate 
levels of uncertainty. These simula-
tions are supported by “on the ground” 
abundance analyses and other forms of 
population assessment. The less that is 
known about a population, the greater 
the uncertainty and hence the more con-
servative the numbers produced related 
to removal/mortality. These simulations 
are incorporated into management mod-
els that produce total allowable harvests 
for the population in question. It is not 
only hunting that is considered in these 
calculations, but also other factors such 
as bycatch in fishing gear, ship strikes, 
gear entanglement, etc. 

Optimally, the end result is the con-

CHERYL ROSA cur-
rently serves as the 
Deputy Director of the 
US arctic Research 
Commission. She 
received a Doctorate 
in Veterinary Medicine 
from Tufts Univer-
sity and a Doctorate 
in Biology from the 
University of alaska 
Fairbanks. She was 
formerly a Research 
Biologist and Wildlife 
Veterinarian for the 
North Slope Borough 
in Barrow, alaska and 
has been active in a 
wide range of wildlife 
health and marine 
mammal research. 

whales, IncludIng 
arctIc specIes, are 
mIgratory and do not 
recognIZe polItIcal 
boundarIes.

cIrcumarctIc management

arctic cetacean management at the 
international and local level
A formidable challenge: managing elusive species that occupy expansive underwa-
ter ranges in an often-harsh arctic environment. Much to the credit of those involved, 
there have been numerous successes in the management of bowhead whale, beluga and 
narwhal, especially in recent years. However, says CHERYL ROSA, the picture is not perfect. 
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Bowhead whale muktuq, consisting of 
skin and blubber, is a highly nutritious 
part of a subsistence diet.
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servation and effective management of 
the species in question. International 
management of whale stocks is impor-
tant for many reasons, not the least of 
which relate to the fact that whales, in-
cluding arctic species, are migratory and 
do not recognize political boundaries. 

The IWC sets catch limits for stocks 
of large whales subject to Indigenous 
subsistence whaling. The International 
Whaling Commission recognizes several 
bowhead whale stocks: Bering-Chuk-
chi-Beaufort Seas (BCBS); Nunavut; 
Svalbard-Barents Sea; and the Okhotsk 
Sea. Of these, the BCBS stock is showing 
the most impressive post-commercial 
whaling exploitation population re-
bound, though the species remains on 
the Endangered Species List and some 
other populations are not showing 
recovery similar to the BCBS.

The IWC also gives advice on small 
cetaceans. Currently, the IWC Scientific 
Committee has convened a Steering 
Group to formulate a “Global Review of 
Monodontids”. This group is involved 
in planning a workshop scheduled for 
Fall 2013, which will bring together 
the Scientific Committee of the North 
Atlantic Marine Mammal Commission, 
the Canada-Greenland Joint Commis-
sion on Conservation and Management of 
Narwhal and Beluga, Alaska’s North Slope 
Borough and other groups to discuss the 
population status of beluga and narwhal.

co-manaGement, a us 
example 
There are many examples of marine 
mammal co-management in practice 
throughout the world. In Canada, 
there are quota systems in place for 

the harvest of beluga and narwhal and 
Russia has adhered to a system of total 
allowable catches which follow regional 
guidelines. In the US, the Marine Mam-
mal Protection Act (MMPA) strives to 
maintain stable and healthy marine 
ecosystems. In order to achieve this, the 
Act prohibits “take” of marine mam-
mals with few exceptions, one of which 
relates to Alaska Native subsistence 
hunts. In 1994, an amendment added 
section 119 to the MMPA granting 
the National Marine Fisheries Service 
(NMFS) and the US Fish and Wildlife 
Service (USFWS) authority to enter into 
cooperative agreements with Alaska 
Native organizations. These agreements 
promote participation of local subsist-
ence consumers and integration of their 
knowledge into the management of 
marine mammal stocks of importance 
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Bowhead whale “shares” are divided after a successful spring hunt.
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Now is the time for deci-
sion-makers, resource plan-
ners, and corporate inves-
tors to address the main 
threats to the ice whales, 
says PETE EWInS. WWF re-
cently identified the three 
ice whales as one of the 
highest global priorities for 
its conservation effort.

HISTORY SHOWS US that when fun-
damental conditions change, our old 
approaches seldom work well.  Today’s 
Arctic is changing rapidly, both in cli-
mate and ecosystem function, but also 
in terms of human values, communica-
tions, lifestyles, infrastructure and eco-
nomic developments.  Usually everyone 
agrees that a top priority for the Arctic is 
to ensure a future that contains sustain-
ably harvested wildlife, as well as decent 
human lifestyles and economic opportu-
nities. However, the much-needed new 
approaches to long-term conservation 
and persistence of what society values in 
the changing Arctic have yet to be firmly 
adopted, prioritized or implemented 
by planners, regulators and decision-
makers.  Our human systems seem to be 
very slow in responding to the rapidly 
changing conditions. But – there are 
some promising signs of acceleration. 

The good news is that human society 
already has sufficient knowledge, analy-
ses, experiences, principles, models 
and tools available. We know what kind 
of Arctic people want to leave for their 
grandchildren – one with minimal risks 
and healthy ecosystems, including op-
portunities for sustainable harvesting of 
marine mammal species like bowhead, 

narwhal and beluga whales that have 
enabled Inuit in particular to survive 
over millennia. 

siGniFicant opportunity
The concerning news is that these new 
tools and approaches – such as Strate-
gic Environmental Assessment (SEA), 
resilience-building for Social-Ecological 
Systems (SES), and precautionary 
approaches – and principles of true 
sustainability have yet to be properly 
applied in ecosystem-based decision 
making for the long-term. Short-term 
frontier-type development paradigms 
still prevail in many arctic regions, with 
local wildlife and people usually left 
with the adverse consequences long 
after the petroleum, minerals and other 
natural resources have been sent hastily 
southwards.

There is still a globally significant 
opportunity to provide a well-balanced 
future for the arctic marine ecosystems, 
and valued species such as bowhead, 
narwhal and beluga, though time is run-
ning out quickly now. The Arctic Coun-
cil produced the Arctic Marine Shipping 
Assessment (AMSA) Report in 2009, 
which made many recommendations 
along these lines, including identifying 
and elevating protection for Ecologi-
cally and Culturally Important Areas in 
the Arctic – before approved increased 
development pressures.  

Now is the time for decision-makers, 
resource planners, and corporate inves-
tors to address and internalize the risks 
associated with the main threats to 
the ice whales and their very sensitive 
ecosystems: rapid climate change and 
sea ice retreat, more navigable marine 
regions, and associated increased ship-
ping, mining, petroleum exploration 
and development, commercial fisheries, 
tourism, and military activities. Arctic 

wwf perspectIve

the ice whales: new conservation approaches and priority work
to their communities. It also allows the 
passage of federal funds to these groups 
for the purposes of data collection and 
harvest management.

The Indigenous People’s Council 
for Marine Mammals (IPCOMM) is 
“a coalition of Tribal marine mammal 
commissions/councils and other Native 
organizations formed for the purpose 
of identifying and addressing marine 
mammal issues of common concern”. 
There have been fourteen separate 
co-management agreements signed 
pertaining to the management of twelve 
marine mammal species (four of which 
are grouped together as “ice seals”). The 
member institution relevant to arctic 
cetaceans is the Alaska Beluga Whale 
Committee (ABWC). The Alaska Eskimo 
Whaling Commission (AEWC) main-
tains “observer” status in IPCOMM, but 
holds a distinctly independent spot in 
the Alaskan co-management structure, 
primarily related to its strong organiza-
tion and high level support from both 
residents representing eleven Northern 
communities that hunt bowhead whales 
and the local municipalities. This relates 
strongly to the centrality of the bowhead 
whale in the culture of Northern Alaska. 

The co-management process teams 
local knowledge and approaches with 
federal needs and funding. However, 
improvements are possible. Co-man-
agement groups lack capacity and need 
funds and training in order to have a 
presence and be effective at the local 
level. 

A meeting held by the Marine Mam-
mal Commission in 2008 made several 
recommendations for enhancements 
that could strengthen co-management. 
These include recommendations that 
would build trust and capacity, im-
prove harvest management and conflict 
resolution, strengthen research and 
outreach efforts and increase stable 
funding available for all of the activities 
undertaken by co-management groups. 
Many of these 2008 recommendations 
have yet to be acted upon and, in this 
time of fiscal austerity, it remains to be 
seen if many of these improvements will 
come to pass. 
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residents, governments and industries 
cannot afford to ignore the consequenc-
es of not planning and acting to address 
major short-term and long-term risks 
under such circumstances, based on 
readily available facts and projections 
– we need to look no further than the 
lessons learned from the Exxon Valdez 
or Deepwater Horizon oil incidents, 
or commercial fisheries collapses, or 

long-term bioaccumulation of persistent 
toxins and nuclear waste. 

hiGh priority
Persistence of the ice-adapted whale spe-
cies depends on well-informed effective 
management of cumulative impacts from 
multiple human stresses across the large 
annual ranges and lifespans of these spe-
cies. Scenarios-based Risk Assessments, 

anchored by current 
climate models, are 
essential if future ecological, social and 
economic costs are to be avoided across 
the Arctic. How many people today 
would really feel comfortable with their 
descendents refer-
ring back to them 
as a key part of this 
2012 generation that 
consciously failed to 
use the available in-
formation, tools and 
new approaches?

Based on the tre-
mendous conserva-
tion opportunity to 
plan and get things 
right in these largely 
natural arctic ma-
rine systems, WWF 
has identified the 
three ice whales as 
one of the highest 
global priorities for 
conservation effort.  
Framed by the glob-
al WWF Cetaceans 
Strategy to 2020, 
our Arctic Cetaceans 
Conservation Action 
Plan (CAP) will in 
2013 set out specific 
actions WWF will 
support and help 
lead to secure major 
conservation results 
in key regions for 
bowhead, narwhal and beluga whales.  
It is expected that the resulting elevated 
conservation measures will benefit all 
other components of the marine systems 
in the Arctic, right to the base of the 
foodwebs, and including the human 
users of both renewable and non-renew-
able resources. 

wwf perspectIve

the ice whales: new conservation approaches and priority work

PETE EWInS is 
WWF-Canada’s arctic 
species specialist and 
WWF’s lead on arctic 
cetaceans. He joined 
the organization in 
1996 and subsequent-
ly built WWF-Canada’s 
arctic Program. He 
now focuses on 
community-based field 
projects as well as 
conservation science-
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cies and their habitats 
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Beluga whale (Delphinaptherus leucas), White Sea, Russia, Kareliya.

WWF’s global 
cetaceans strategy.
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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.

remnants of the past

AnCIEnT BOWHEAD WHALE (Balaena mysticetus) skeleton, from commercial whaling operations in the 17th and 
18th centuries, Svalbard, Norway, taken during the 'arctic Expedition for Climate' in July 2008.

Commercial bowhead whaling began in the 16th century, and in 1611 the first whaling expedition sailed to 
Svalbard. By mid-century, the populations there had practically been wiped out.

although two of the four bowhead populations are increasing now, the other two populations are still red-
listed by IUCN (International Union for the Conservation of Nature) as ‘Endangered’ or ‘Critically Endangered’.
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