
With the thinning and shrinking of the ice
pack in the Arctic, there is much debate as to
how this could affect Canada’s sovereignty
in the region. The debate concerns not only
the Arctic waters in general and those of the
Northwest Passage in particular, but extends
to the land areas and their prolongation un-
der the sea. The very concept of sovereignty is
being discussed, as well as how to preserve
such sovereignty while cooperating with
other States.1

Although those questions involve ra-
ther complex points of international law, the
general public – which is becoming increas-
ingly sophisticated – must be informed as
accurately as possible about the nature of the
legal situation. Because some public state-
ments have been ambiguous as to this situa-
tion, the tentative purpose of this paper is to
help clarifywhat themain issues are and sug-
gest how theymight be dealt with in interna-
tional law.

1 . T H E M E A N I N G
O F S O V E R E I G N T Y

To put it simply, sovereignty is the totality of
the various forms of exclusive jurisdiction
which a State may exercise within its bound-
aries. This jurisdiction extends not only hori-

zontally, but also vertically. In the words of
the ancient Roman Law, it extends usque ad
coelum et ad infernos. It is important to
note, however, that absolute sovereignty no
longer exists in contemporary international
law, as it would mean the very denial of an
international legal order. Consequently, “the
sovereignty of such State is always subject to
the supremacyof international law” (UNDec-
laration of Rights and Duties of States, 6 De-
cember, 1949). All UN member States have
accepted the sovereignty limitations imposed
upon them by the Charter. In addition, States
themselves sometimes limit their sovereignty
by giving rights to other States, such as the
right to fly through their airspace. Sovereign-
ty applies mainly to land, but it may also ap-
ply to certain water or sea areas. These areas
are called “internal waters”.

2 . C A N A D A ’ S
S O V E R E I G N T Y

O V E R T H E A R C T I C
I S L A N D S

Since the transfer of title fromGreat Britain in
1880, Canada’s sovereignty over the islands of
its Arctic Archipelago has been questioned
only twice: once by Denmark and once by
Norway. In 1920, the Canadian government
requested that Denmark restrain its Eskimos
(as they were still known then) from kill-
ing muskoxen on Ellesmere Island because it
feared their extinction. The Danish govern-
ment stated in its reply that it thought it could
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Main routes of the Northwest Passage

subscribe to the view, expressed by theDanish
explorer Rasmussen, that Ellesmere Island
was “no man’s land”. This resulted in an ap-
propriate communication being sent to Den-
mark by Great Britain, on behalf and at the
request of Canada, and Denmark did not pur-
sue the matter. (The present minor dispute
withDenmark over a rock of about 1.3 sq. km,
known as Hans Island, located in the middle
of Nares Strait between Ellesmere Island
and Greenland, is completely outside the
Archipelago.)

As for Norway, the problem related
to the Sverdrup Islands, west of Ellesmere,
which had been explored by its national, Otto
Sverdrup. A reservation of rights over the

islands was expressed, in 1928, in a letter
by the Norwegian consul in Montreal. Talks
between Canada and Norway ensued and
resulted in Canada paying a modest sum to
the widow of the Norwegian explorer, repre-
senting the expenses for his scientific research
on the islands. The matter was closed by an
Exchange of Notes in August 1930, whereby
Norway recognized Canada’s sovereignty
over the islands.

Since 1930, no State has ever chal-
lenged Canada’s complete sovereignty over
any of the islands of the Canadian Arctic
Archipelago.

3 . C A N A D A ’ S
“ S O V E R E I G N

R I G H T S ”
O V E R T H E A R C T I C

C O N T I N E N T A L
S H E L F

The continental shelf of a State “comprises the
sea-bed and subsoil of the submarine areas ...
throughout the natural prolongation of its
land territory” under the sea (Law of the Sea
Convention, 1982, Art. 76). The coastal State
does not have sovereignty over the continen-
tal shelf, but only “sovereign rights for the
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purpose of exploring it and exploiting its nat-
ural resources” (Art. 77). The absence of sov-
ereignty in the full sense means that the legal
status of the superjacent waters and air space
is unaffected, and the freedom of navigation
continues toapply.Nobodydisputes these sov-
ereign rights but Canada, like many other
States, has delimitation problems with its
neighbours. These problems are of two kinds:
lateral and seaward.

Canada has lateral delimitation prob-
lems with its two adjacent neighbours: the
United States (Alaska) in the Beaufort Sea,
andDenmark (Greenland) in the Lincoln Sea.
The law governing delimitation between
States with opposite or adjacent coasts simply
provides that “the delimitation ... shall be
effected by agreement on the basis of inter-
national law ... in order to achieve an equita-
ble solution” (Art. 83). If no agreement is
reached, an international tribunal will decide
on the basis of a number of equitable criteria
and methods. These have been developed by
the International Court of Justice and special
arbitral tribunals, and are still being devel-
oped as new cases are decided. Among the
many criteria and methods already accepted
are the following: the general direction of the
coast, special configurations (convexity, con-
cavity, exceptional projections), length of the
coast, equidistance, historic usage, geological
data, and off-shore islands.

In theBeaufort Sea, theCanadianposi-
tion is based mainly on historic usage of the
141st meridian, provided for in the 1825 Con-
vention of St. Petersburg between Russia and
Britain, to delimit the land boundary between
what are now Alaska and the Yukon. The
delimitation of the continental shelf would
follow the 141st meridian, and Canada in-
vokes the notorious and long-time use of that
meridian for various legislative and adminis-
trative purposes in support of its position.
Whether this historic usage is such as to place
the United States in a situation of acquies-
cence remains a question. The United States
proposes a line based on the equidistance

method, beginning at the termination of the
land boundary, taking advantage of the con-
cavity of Canada’s coast. Such special config-
uration has been held in a number of deci-
sions to disqualify a delimitation based on a
strict application of the equidistance method.
As is often the case, the eventual delimitation
line will probably be situated somewhere
between the lines advocated by the Parties.

In the Lincoln Sea, Canada and Den-
mark have agreed to use the equidistance
method, but there is a slight disagreement as
to the precise positioning of certain straight
baselines. In particular, Canada objects to
Denmark using a few small islands in the Lin-
coln Sea (in particular Beaumont Island) as
base-points for the baselines, which has the
effect of pushing the equidistance line on the
Canadian side. It seems, however, that there
are two relatively small areas in dispute, each
slightly more that 30 square nautical miles,
and the two countries might well agree on an
eventual adjustment of the equidistance line.

Canada has a seaward delimitation
problem in the Lincoln Sea and, possibly, in
the Beaufort Sea. The seaward limit of the
continental shelf is defined as being “200nau-
tical miles from the baselines fromwhich the
territorial sea is measured” or beyond, to the
outer edge of the continentalmargin as deter-
mined mainly by the thickness of sedimenta-
ry rocks. Should it turn out that the Lomo-
nosov Ridge crossing theArctic Basin is a geo-
logical continuation of the land mass in the
Lincoln Sea, there would be a three-way de-
limitation problembetweenRussia, Denmark
and Canada. The last two countries are coop-
erating closely to determine if the Ridge is a
geological continuation of their landmass.
There is also a possibility of a similar natural
prolongation beyond 200 miles in the Beau-
fort Sea. This would bring another three-way
problem, this time between Russia, the United
States and Canada. At the moment, the three

States are preparing the submission of their
claim to a special Commission on the Limits of
the Continental Shelf, as provided in the Law
of the Sea Convention (Art. 3, Annex II).

4 . C A N A D A ’ S
S O V E R E I G N T Y

O V E R T H E A R C T I C
W A T E R S

There are two possible legal bases for Cana-
da’s claim of sovereignty over the waters
within its Arctic Archipelago: an historic title
and straight baselines, both resulting in inter-
nal waters. Canada has chosen to rely on an
historic title and draw straight baselines
around the Archipelago to delimit the extent
of historic waters.

( 1 ) H i s t o r i c W a t e r s

The requirements for the acquisition of an
historic title, resulting inmaritime sovereign-
ty, are similar to those pertaining to territorial
sovereignty: exercise of exclusive State juris-
diction, long usage, and acquiescence by for-
eign States, particularly thosewhose interests
are primarily affected. Theburdenof proof for
such title is a heavy one, since it represents an
exception to the status which the waters in
question would normally have. Without an
historic title, they would be territorial waters,
exclusive economic zone, or high seas.

After a thorough study, including an
examination of the journals and reports of
British explorers at the Scott Polar Institute in
Cambridge, this writer strongly believes that
Canada cannot discharge its heavy burden of
proof. Neither British nor Canadian explor-
ers have ever taken possession of any part of
the Arctic waters, especially not those of the
Northwest Passage. In addition, as soon as
Canadadelineated its claimofhistoricwaters,
by drawing straight baselines around the
Archipelago in 1985, the United States and
Member States of the European Union sent
Notes of protest. TheseNotes object both to the
claim of historicwaters and the validity of the
straight baselines.
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( 2 ) S t r a i g h t B a s e l i n e s

Thepurpose of straight baselines is to enable a
coastal State with the required geography to
measure its territorial waters from those lines
instead of following the sinuosities of the
coast. The rules governing the use of straight
baselines were first formulated by the Inter-
national Court of Justice in theFisheries Case
of 1951. Similar rules were then incorporated
in the 1958 Territorial Sea Convention (Art. 3)
and retained in the 1982 Convention on the
Law of the Sea (Art. 5). Not being a Party to
either of those Conventions, Canada estab-
lished its Arctic straight baselines in Septem-
ber 1985 (see map), shortly after the passage
of the USCGS Polar Sea, and it did so under
the customary law of the Fisheries Case. In
that case, the Court held that straight base-
lines could be used “where a coast is deeply
indented and cut into, as is that of Eastern Fin-
mark, or where it is bordered by an Archipel-
ago such as the ‘skjaergaard’ along the west-
ern sector of the coast” of Norway.

In addition to having the required ge-
ography to use the straight baseline system,
Canada can invoke, as was done in the Fish-
eries Case, “certain economic interests pecu-
liar to a region, the reality and importance of
which are clearly evidenced by a long usage”.
The Court allowed Norway to rely on the tra-
ditional fishing rights, reserved to its local
inhabitants in certain large basins, to support
thevalidity of their enclosureby straightbase-
lines. Similarly, Canada can invoke the vital
needs and economic interests of its Inuit pop-
ulation. In particular, these interests may be
relied upon to reinforce the validity of the
baselines across Lancaster Sound, on the east
side of the Archipelago, and Amundsen Gulf,
on the west side. It is well established that the
Inuit have been fishing, hunting and trapping
in the waters and on the ice of most of the
Archipelago for some 4,000 years. These vital

historic rights and interests can surely be
relied upon to consolidate Canada’s title to the
enclosed waters. It is important to note that
the straight baselines having been establish-
ed under the Fisheries Case, the enclosed
waters are not subject to the right of innocent
passage, as they would have been under the
Conventions of 1958 and 1982. In 1985, Cana-
da was not bound by either of these Conven-
tions for two reasons: first, the right of inno-
cent passage provision in the 1958 Conven-
tion had not become part of customary inter-
national lawdue to theabsenceof a sufficient-
ly general and uniform State practice; and
second, the equivalent provision of the 1982
Convention did not become binding on Cana-
da until it became a Party to that Convention
in 2003, nearly 20 years after drawing its
baselines. Finally, it should be emphasized
that neither the Court nor the Conventions
have imposed limits on the length of the lines.
It is this writer’s firm opinion that Canada’s
straight baselines fully meet the legal criteria
for their international validity.

5 . C A N A D A ’ S
S O V E R E I G N T Y

O V E R T H E
N O R T H W E S T

P A S S A G E

Canada and the United States maintain dia-
metrically opposed viewson the legal status of
the Northwest Passage. Canada considers the
Passage as a national sea route, in the same
way as Russia views the Northeast Passage or
Northern Sea Route, requiring its consent for
foreign use. The United States considers the
Passage as an international strait, in which
thenewright of “transit passage” applies. This
right is one of freedom of navigation and
overflight, virtually as on thehigh seas. Itmay
be exercised by all ships, including warships
in general and submarines in particular, in
their normalmode of navigation.

Following the Polar Sea incident of
1985, when the United States refused to ask
permission for its westerly crossing, the two

countries concluded a Cooperation Agree-
ment in January 1988. It provides for Cana-
da’s prior consent, but it has two important
limitations: first, it applies to icebreakers only
and, second, it does not change the respective
legal positions of the Parties. The difference of
opinion is caused by the complete absence in
the 1982 Convention of any definition of a
strait “used for international navigation”.
Consequently, one must look to the two crite-
ria applied by the International Court in the
CorfuChannel Case of 1949. The first or geo-
graphic criterion simply requires that there be
an overlap of territorial waters. This was the
case in Barrow Strait of the Northwest Pas-
sage before 1985 and, according to the United
States, is still the case today. The second is a
functional criterion, namely that the strait
has been a “useful route for international
maritime traffic”. In that case, theCourt found
that the Corfu Channel had been a very useful
route for sevenStates andhad seen some2,844
crossings over a 21-month period, counting
only shipswhichhadput inport andhadbeen
visited by customs. In other words, the actual
use had been quite extensive.

Since its first crossing by the Norwe-
gian herring boat Gjoa in 1903–06, the vari-
ous routesof theNorthwestPassage (seemap)
have seen only a total of 69 complete transits
by foreign ships. The transits are comprised of
the following: 20 by pleasure craft, 2 (a return
trip) by the S/T Manhattan in 1969, 18 by
icebreakers, and 29 by passenger ships2. Ex-
cept for the Polar Sea in 1985, all icebreakers
and passenger ships obtained prior clearance
and authorization. As for the Manhattan
voyage, it took place before Canada extended
its territorial sea from 3 to 12 miles, and there
was still a strip of high seas in themain straits
(Parry Channel) of the Northwest Passage.
Given the control exercised by Canada over
the foreign transits and considering the small
number of commercial ships involved, it is
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evident that the Northwest Passage has not
had a history as a useful route for interna-
tional maritime traffic and cannot be
presently classified as an international
strait. The position of the United States is
obviously based on a criterion of potential use
rather than one of actual use. However, a suf-
ficient degree of actual usemight still develop.

6 . P O S S I B L E
I N T E R N A T I O N A L I Z A -

T I O N O F T H E
N O R T H W E S T

P A S S A G E A N D
P R E V E N T I V E

M E A S U R E S

Because of the remoteness of the region and
the difficulties of navigation, comparatively
little use for internationalnavigationmightbe
sufficient to make the Northwest Passage an
international strait. It has already been recog-
nized by the Permanent Court of Internation-
al Justice in the Eastern Greenland Case of
1933 that the application of general principles
of law in the Arctic regions must take into
account special local conditions such as the
difficult accessibility of the region. While it
would probably be to Canada’s advantage to
eventually open the Passage for foreign navi-
gation, such navigationmust be under Cana-
da’s full control in order to adequately protect
certain fundamental national interests. These
are: the exceptionally fragile nature of the
marine environment and ecosystem, the Inuit
of the region and their traditional way of life,
and the general security of the remote and
immense region.

Numerous suggestions have beenmade
to improve Canada’s capability to exercise
effective control of the Northwest Passage.
What follows are ten suggestions, some of
which are absolutely vital to ensuring the
effectiveness of Canada’s control.
1. The traffic system called NORDREG, en-

couraging foreign ships to request permis-
sion to proceed in Canada’s Arctic waters,

should be compulsory as soon as possible
(Note: PrimeMinister Harper’s announce-
ment on 27 August 2008 sets no date to
make it compulsory).

2. At least one Polar class icebreaker should
be acquired, enabling Canada to operate
year-round in all its safety control zones,
includingM’Clure Strait.

3. A full range of sea- and land-based ser-
vices should be developed to ensure safe
navigation in the Northwest Passage.

4. Canada’s RADARSAT-2 should be kept Ca-
nadian and under Canada’s full control.

5. A submarine detection and control system
should be installed at the main entrances
of the Passage.

6. The number of Canadian Rangers should
be increased and their training and equip-
ment improved.

7. Inuit shouldbe recruited for theCoastGuard
to benefit from their unique knowledge of
the Arctic region.

8. A year-round searchand rescue capability
should be developed, as air and sea traffic
increases.

9. A deep-water seaport should be built at
Iqaluit, as requested by the Inuit for a
long time,adequate toaccommodate large
vessels.

10. Last, but not least, Canada should take
steps to negotiate what could be called a
transit agreement with the United States
as soon as possible. Under such an agree-
ment, the United States would recognize
Canada’s sovereignty over the waters of
the Archipelago, including those of the
Northwest Passage, in return for which
Canada would recognize a right of transit
for American merchant ships and ice-
breakers, under stipulated conditions to
ensure the protection of Canada’s marine
environment and related interests. As for
the exceptional passage of warships and
submarines, they would need special au-
thorization or would be provided for in
Canada/US defence arrangements. Such
a transit agreementmight well prove pos-

sible, as the United Statesmust realize that
Canada’s exclusive control of all the
waters of its Archipelago could constitute
an important contribution to the fight
against international terrorism. Other-
wise, a virtually unrestricted freedom
ofnavigation,whichapplies inaninter-
national strait (as the United States
considers the Northwest Passage to be),
couldwellbringdangerousvisitorsand
catastrophic consequences for either or
both countries.

7 . C A N A D A ’ S
C O O P E R A T I O N

W I T H O T H E R
A R C T I C S T A T E S

Among themany challenges posed by foreign
shipping in the Northwest Passage, two are of
paramount importance: the protection of the
marine environment and the safety of navi-
gation. Measures to meet those challenges
have already been the subject of circumpolar
cooperation, particularly through the Arctic
Council which Canada helped establish in
1996. The Council has recently adopted an
Arctic Marine Strategic Plan to protect the
marine environment, and is presently prepar-
ing an Arctic Marine Shipping Assessment. In
addition, Arctic States have been working on
comprehensive guidelines for ships operating
in Arctic ice-coveredwaters. These could go a
long way to help Canada enforce its Arctic
shipping regulations under the Arctic Pollu-
tion Prevention Act adopted in 1970. Canada
has played a leading role already in these two
vital areas in cooperation with other Arctic
States. It should continue to do so,while at the
same time adopting and enforcing measures
necessary to exercising full control over the
Northwest Passage.

Donat Pharand is Emeritus Professor of
International Law, University of Ottawa.
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Figure 1
Slumping of coastal tundra on Herschel Island, north
Yukon, due to permafrost melting. The slump is about
200 m across and is underlain by an ice wedge. Photo:
Chris Burn.

The 150th anniversary of the publication of
Charles Darwin’s Origin of Species provides
an opportunity to reflect on one of his famous
quotations:

... as more individuals are produced than
can possibly survive, there must in every
case be a struggle for existence, either
one individual with another of the same
species, or with individuals of distinct
species, or with the physical conditions of
life. (p. 78)

I address here how the struggle for
existencemight play out in the tundra ecosys-
temsofnorthernCanada inaneraof rapid cli-
mate change. Darwin of course said nothing
in his books about climate change andhewas
never privileged to visit arctic areas. But his
ideas do help point the way to understanding
what might happen and what we need to
know as these events unfold.

Ecology is the science of the struggle
for existence, and although the term was not
yet invented at the time the Originwas pub-
lished,much of Darwin’swritingwas ecolog-
ical. Ecology works in two time dimensions,
ecological time and evolutionary time. The
ecological time scale is months and years,
while the evolutionary time scale typical-
ly operates in thousands of years. Climate
change in the past has for the most part
moved slowly over evolutionary time, but
nowwe face rapid climate change in ecologi-
cal time, and we need to explore its conse-
quences for Canada’s Arctic.

I will not review the evidence that
already exists for rapid climate change in
northern Canada. The northern Yukon and
Alaska have been the global “hot spot” for

increases in average temperatures of 3°C or
more during the last 35 years. The result is
highly visible inmelting permafrost along the
Yukon north coast (Figure 1). But moving
from these temperature rises to assessing bio-
logical consequences is far from easy. Partly
this is due to the simple fact of adaptation in
arctic animals, a consequence of natural se-
lection over long time periods in the past.
None of the terrestrial vertebrates of northern
Canada will be directly incapacitated by ris-
ing temperatures or by changes in rainfall.
Whatwill affect themare the changes in their
habitats, including their food organisms,
their competitors and predators, and their
diseases. The key question we have to ask is
what are the habitat requirements of north-
ern animals, and how will these habitats
change as the climate shifts. The time frame
for answering these questions is currently
restricted to the 50–100 year range, since fur-
ther climatic change beyond 2100 depends
much on human decisions about greenhouse
gases.

The polar bear is the iconic animal of
the North andmuch has already beenwritten
about its predicament in an era of global
warming. It is also a simple case because it is a
predator largely dependent on seals for food,
and the seals in turn depend on sea ice for
their habitat. So polar bears are sea ice depen-
dent, and if you can predict the extent of sea
ice in summer and winter, you can make a
strong case for how polar bear numbers will
changewith climate change. The prognosis is
not good, and southern populations in Hud-
sonBaywill be lost. Northernpopulationswill
be much reduced in numbers but will not go
extinct in this time frame.
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Figure 2
A simplified food web for grizzlies in northern Canada.
Except for humans, grizzlies are top predators in the food
chain with no enemies.

Figure 3
The decline of the female portion of the Bathurst barren
ground caribou herd since 1985, as estimated from
aerial surveys. (Data from Nishi et al., 2007.)

Theprinciple illustrated for polar bears
can be applied to all of the animals and plants
of the tundra. First, get a good description of
the species ecological requirements, its habi-
tat. Second, estimate how these habitats will
changeas the climate shifts. And finally, be on
the lookout for changes that look to be of
minor significance at present but might grow
in importance in awarmerworld.

To follow this outlinewe can next con-
sider the grizzly bear. Grizzly bears differ dra-
matically from polar bears because they are
omnivores andwill eat almost anything (Fig-
ure 2). On the Pacific Coast grizzlies obtain
much of their food from salmon. In the interi-
or of the continent berries and other plants
becomemuchmore important in the diet. The
grizzly is adaptable, and has relatively little to
fear from climate change. Threatening pro-
cesses for grizzlies aremore to dowithhuman
hunting and other human conflicts thanwith
climate change.

Caribou are a dominant herbivore of
tundra areas, and occur as two major groups
– Peary caribou in the High Arctic and barren
ground caribou of mainland tundra areas.
The barren ground caribou population is bro-
ken up into herds that occupy relatively dis-
tinct parts of the Arctic, and they occur in
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large numbers across much of the tundra1.
Caribou are strictly herbivores, and their
numbers appear to rise and fall inwhatmight
be 50–70 year cycles. At the present time cari-
bou numbers across northern Canada are
declining. For example, the Bathurst herd in
the central Canadian Arctic has been declin-
ing about 6% per year for the past 20 years
(Figure 3). Many of the other caribou herds
have little or no census data available. The
reasons for population decline in barren
ground caribou are still not clear, but the
main threatening processes are wolf preda-
tion, overhunting, food shortage, and indus-
trial development. Climatic factors affect
access to winter and spring food supplies be-
cause of deep snow and ground icing, but it is
not knownquantitatively how important any
of these factors are. One concern is that
lichens in the Canadian North are being
replaced by vascular plants as the climate
warms, and cariboumay be losing an impor-
tant winter food. At present we do not know
the scale or the rate of these plant community
changes, which limits our ability to under-
stand and predict possible trends. Until the
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1 See Northern Perspectives, 31(1) Spring 2007 for
a detailed discussion of caribou (www.carc.org).



Figure 4
A simplified food web for collared lemmings in northern
Canada. Nearly every predator in the arctic eats
lemmings for all or part of its diet. Colllared lemmings in
turn rely on a variety of green plants for summer and
winter forage. The larger the arrow, the more important
the food link.

mechanisms behind the population changes
are clear, management actions can only op-
erate under the precautionary principle, and
thus recommendations to reduce the harvest-
ing of caribou by hunters have been nearly
universal.

Peary caribou are a special subspecies
of small-bodied caribou that inhabit the arc-
tic islands. They have been declared an en-
dangered species in Canada. Census data for
many of the subpopulations of Peary caribou
are non-existent. Their numbers on theQueen
Elizabeth Islands declined from about 26,000
in the 1960s to about 3000 recently due to a
combination of climatic events and overhar-
vesting by hunters (Miller, 2007). Peary cari-
bou are particularly susceptible to ground
icing in autumn when freezing rain prevents
access to the lichens which are their main
winter food. Low populations are also easy to

overharvest, and to protect any endangered
species hunting must be restricted. It is some-
what ironic that Peary caribou are the most
threatened species in northern Canada yet
most Canadians would not know this and are
more concerned about polar bears. Climate
change will have a severe impact on Peary
caribou if ground icing becomes more fre-
quent inwarm autumnweather.

Muskox populations in northern Ca-
nada were severely reduced in the 1800s be-
cause of overharvesting for hides and meat,
and they were protected in 1917 by the Cana-
dian government. But the decline from har-
vesting continued until the 1950s when only
about 1000 animals remained, and more
complete protection was achieved. Since that
time muskox have been increasing and
spreading throughout the central Arctic, so
that they are no longer under threat. At the
present time there appear to be no serious

threatening processes for muskox, but in-
creased harvesting could become a repeated
threat if not controlled.

While most Canadians would nomi-
nate the polar bear or caribou as the icon of
the tundra regions of the North, many biolo-
gists would nominate lemmings as one of the
key players in these northern ecosystems.
Two lemmings occupy theNorth, the collared
lemming, which turns white in winter, and
the brown lemming. Both of them are herbi-
vores, and are active all year round. Major
population growth can result from winter
breeding under the snow. They are key play-
ers in northern ecosystems because virtually

8C A N A D I A N P O L A R C O M M I S S I O N

Collared
Lemming

SnowyOwl Red Fox Arctic Fox

Rough-legged
Hawk

Short-eared Owl

Jaegers and Gulls

Peregrine Falcon

Other forbs Dryas Willows Louseworts Saxifrages

Weasel

Grizzly Bear

Wolverine

Wolf



all the predators of the North live on lem-
mings (Figure 4). (The polar bear is the single
exception.) Grizzly bears regularly dig out
lemmings in summer, an almost comic event.
The numbers of lemmings tend to rise and fall
in 3–4 year cycles, and this boom-bust system
causes the numbers of their predators – arctic
foxes, weasels, snowy owls, jaegers, other
raptors – to also rise and fall in synchrony.
So in some sense as the lemming goes, so
goes a large part of arctic vertebrate predator
populations.

Snow is an important habitat compo-
nent for lemmings because it insulates them
from extreme temperatures and partly pro-
tects them from some predators. Lemmings
are under a single threat in the Canadian
North – ground icing in autumn and spring,
and in this way are similar to the Peary cari-
bou. Freezing rain can cut off all access to the
basal parts of forbs, grasses and sedges that
lemmings eat inwinter, and cause starvation.
There is no sign yet that this is happening on a
large enough scale to affect the overall abun-
dance of lemmings but this kind of effect needs
careful monitoring. Shorter, warmer winters
increase the possible frequency of freezing
rain in the Arctic. At present we have no good
methods of mapping ground icing in lem-
ming or caribou habitat except by the labori-
ous process of digging snow pits. If we could
map these events from satellite information
this would give a gigantic boost to investigate
the impact on populations.

Lemmings, caribou andmuskoxen are
dependent on their food plants, and as the
Arctic warms, its vegetation zonation will
progressively march north. The boreal forest
will expand to occupy the southern areas of
the tundra, and the low arctic tundra will
encroach on themid- andhigh-arctic vegeta-
tion zones. Southern species will have more
habitat available and northern species like
lemmings will have less habitat, so that over-
all their global populations must decline. No
one thinks that lemmingswill become threat-
ened by these changes, and smaller species

will typically be easier to conserve than wide
ranging species.

Shrub growth has been increasing
across the southern parts of the tundra over
the past 50 years. Photographic evidence of
an increase in the growth of willows and
dwarf birch in Alaska has shown a slow in-
crease inwillowcoveroverabout 50–60years
(Tape et al., 2006). These changes in shrub
growth have been relatively slow, and there
is much speculation about the impact that
shrub growth will have on arctic ecosystems.
Post and Petersen (2008) for example report-
ed an experiment showing that enhanced
warming would increase willow and birch
shrub growth as predicted, but if herbivores
such as caribou and muskoxen were allowed
to bepresent, this enhancedgrowthwas eaten
so that the plant community did not change
as expected. The key point is that changes in
tundra ecosystems will not be simple, and
plant-herbivore and predator-prey interac-
tions may negate or even reverse simple pre-
dictions made from temperature and rainfall
measurements.

What would Darwin say to all of this?
Clearly natural selection acting over thou-
sands of generations has produced a fauna
and flora in Canada’s North that is highly
adapted to a changeable climate. If the cur-
rent climate change were operating slowly,
further adaptation could occur. But change
now is moving very rapidly, and there is
genuine concern that evolution cannot keep
up. It is clear from our discussions that arctic
animals and plants are not just reacting to
changes in climatic variables but also to
changes in plant-herbivore dynamics and
predator-prey dynamics. Adaptation is con-
strained by generation time and by the avail-
ability of genetic variation for any particular
trait. We have virtually no information for

arctic vertebrates about levels of genetic vari-
ation for any trait whatever. For many of the
threatening processes in the Canadian Arctic
no adaptation is possible. We cannot select
polar bears for resistance to overharvesting,
or ringed seals that do not require sea ice for
birthing, or caribou that can somehowobtain
food through ground ice. There is a limit to
adaptation, and the current array of threat-
ening processes in tundra is not a simple issue
of animals and plants becoming adapted to
warmer temperatures. I have not discussed
other threats of newly emergent diseases,
increased insect harassment, added pollu-
tants, and industrial development in theNorth.

The simple idea that we can under-
stand the ecological impacts of climate
change in the North by measuring tempera-
ture and rainfall must be abandoned. Virtual-
ly all our northern animals are well adapted
to changes in temperature and rainfall, and
these direct effects are not the important ones.
The key must be to understand how changes
in climate changeplant communities, feeding
opportunities, and predator-prey interac-
tions. Tracing the chain of biological interac-
tions that flow from climate change is the
challenge for the North. We can start this
process by constructing the details of food
chains, as illustrated in Figures 2 and 4. We
then need precise experiments to understand
linkages in food chains. If one plant species
is removed from a community, how do the
other species respond?Donewspecies invade,
or do the remaining species expand their
dominance? If red foxes replace arctic foxes
on the tundra, what are the consequences for
the prey species? These and many other stud-
ies are an illustration of the details we need to
understand to put arctic climate change into a
biological framework.

Three recommendations flow from
these analyses. First, we cannot predict the
effects of climate change for tundra plants and
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animals at present, and consequentlywe need
careful year-by-year monitoring of the abun-
dance of key species in the Arctic so that we
have a maximum amount of time to detect
detrimental trends in populations. Second,we
should not assume that rapid Darwinian evo-
lution will overcome our insults to northern
ecosystems so that nothing will be affected by
human actions involving industrial develop-
ment or harvesting. An assumption of ecosys-
tem resilience via Darwinian selection should
not be used as an excuse for causing ecological
harm. Third, we need much more detailed
study of the biological interactions that struc-
ture northern ecosystems so we can under-
stand what is happening now and how it will
play out in the future. There ismuch to do.

Charles J. Krebs is Professor Emeritus in
the Department of Zoology, University of
British Columbia.

Acknowledgments
I thank all the scientists who overmany years
have brought us our current understanding of
northern ecosystems. In particular I thank
Andy Derocher and Ian Stirling for their in-
sights on polar bear ecology, AnneGunn, Don
Russell, Frank Miller, andmany caribou biol-
ogists who have compiled so much valuable
information and insights on our caribou pop-
ulations. Don Reid has provided lemming
wisdom, and for these and all the ecologists
of northern Canada a great thank you is in
order. Chris Burn providedme the opportuni-
ty to give a version of this paper in the Darwin
Week at CarletonUniversity, and I amgrateful
for this chance to explain why Charles Dar-
winmissed somuchbynot beingable to come
to the Canadian Arctic during the Voyage of
theBeagle.

References
Miller, F.L., 2007. Peary caribou–nowyou see

them, no you don’t! Northern Perspec-
tives, 31(1): 10–15.

Nishi, J., B. Croft, J. Williams, J. Boulanger,
and D. Johnson, 2007. An estimate of
breeding females in the Bathurst herd of
barren-groundcaribou, June2006.Manu-
script Report No. 137. Department of Envi-
ronment and Natural Resources, Govern-
ment of the Northwest Territories, Yel-
lowknife, NWT.

Post, E., and C. Pedersen, 2008. Opposing
plant community responses to warming
with andwithout herbivores. Proceedings
of theNational Academy of Sciences of the
USA 105 (August 26, 2008): 12353–12358.

Tape, K., M. Sturm and C. Racine, 2006. The
evidence for shrub expansion in northern
Alaskaand thePan-Arctic.GlobalChange
Biology, 12: 686–702.

10C A N A D I A N P O L A R C O M M I S S I O N

T H E I N U I T L A N G U A G E I N C A N A D A :
P E R S P E C T I V E S

F O R T H E T W E N T Y - F I R S T C E N T U R Y
Louis-Jacques Dorais

It is often said that only three Canadian abo-
riginal languages have a good chance of sur-
viving the next few decades: Cree, Ojibway,
and Inuktitut. In the foreseeable future, the
reasoning goes, the relatively high number of
speakers of these languages will prevent their
suffering the fate of most other Canadian
indigenous languages – a more or less rapid
decline, followed by complete disappearance
for some. How true is this for the third lan-
guage in the list, the Inuit language?

Canada Census data for 2006 are en-
couraging at first glance. Nearly two thirds
(65%, or 32,965 individuals) of 50,480 people
surveyed who identified themselves as Inuit,

claimed as their mother tongue one of the
major Inuit-language dialects: Inuvialuktun
(in the Inuvialuit Region, Northwest Territo-
ries), Inuinnaqtun (in western Nunavut) or
Inuktitut (central and eastern Nunavut; Nu-
navik [Arctic Québec]; Nunatsiavut [Labra-
dor]). A closer look, though, reveals that the
percentage of speakers varies significantly
from one region to another. It is also much
weaker among Inuit migrants to southern
Canada – about 19% of the total – than
among those still occupying Inuit Nunaat
(the Inuit homeland).

Table 1, which displays the number
and percentage of people of Inuit-language

mother tongue in eachprovince and territory,
shows this clearly. In those provinces where
the Inuit population consists only ofmigrants,
as well as in the Yukon, less than one-quarter
declaring Inuit origin in 2006 claimed their
ancestral language as mother tongue. Prince
Edward Island is the exception, but too few
Inuit live there to give the data any statistical
value.

Two provinces and two territories lie
partly or entirely within Inuit Nunaat: Qué-
bec, Newfoundland and Labrador, the North-
west Territories, and Nunavut. In Quebec and



Nunavut, the proportions of those with Inuit-
language mother tongue – 89% and 84% re-
spectively – are veryhigh, suggesting the lan-
guage is doing well on its home turf. In con-
trast Newfoundland and Labrador (14%) and
the Northwest Territories (19%) appear to be
heading in the opposite direction. Why is this
so?

In Nunatsiavut (Labrador), mission
schools began teaching in Inuktitut at the end
of the 18th century. The arrival of hundreds of
European colonists, followed by forced angli-
cization in 1949 when the Newfoundland
government took over the schools, brought
the early appearance of Inuktitut-English bi-
lingualism. Since the 1960s Inuktitut has been
deteriorating rapidly there. Among the Inu-
vialuit of the Northwest Territories similar
factors – the presence of Euro-Canadian trap-
pers and the establishment of residential
schools in the first quarter of the 20th century
– produced similar results: generalized bilin-
gualism followed by near-total disappear-
ance of the ancestral language. Does a similar
fate threaten the Inuit dialects that were still
strong in 2006?

Table 2 lists in detail the number and
percentage of persons with Inuit-language
mother tongue living in Inuit Nunaat in 2006,
for each of the ten main dialects of the Cana-
dian Arctic. It shows that the proportion of
speakers varies from one dialect to another:
from18%among those of Inuvialuktunmoth-
er tongue to 99% for those who speak the
Inuktitut of North Baffin or Nunavik (Arctic
Quebec). Generally, the percentage of speak-
ers rises as you move from west to east. The
Nunatsiavut dialect of Labrador, at the south-
east end of the Canadian north, is the excep-
tion, for here the proportion of mother-
tongue Inuktitut speakers attains only 20%.
Note, however, that this is clearly higher than
the percentage of Inuit-language speakers
across the province of Newfoundland and
Labrador (14%). The percentage of speakers

is also higher in Nunavik (99%) than in the
province of Quebec as a whole (89%), which
is correspondingly true for all of Inuit Nunaat
(79%) versus Canada as a whole (65%). This
confirms the superior strength of language in
its original territory as comparedwith the rest
of the country.

While dialects such as Uummarmiut,
Siglit, Inuinnaqtun, and Nunatsiavut are de-
clining, the status of Inuktitut seems good.
Spoken by 87% of the population of eastern
Inuit Nunaat (92% if Nunatsiavut Inuktitut is
ignored), the language seems tohave a secure
future. The absolute number ofmaternal-lan-
guage individuals has increased according to
the most recent censuses, indicating that this
dialect is still transmitted to children as a first
language. For all Inuit dialects, the proportion
of speakers went from 69% to 65% between
1991 and 2006, aminimal decline.

So is all going well for Inuktitut? Per-
haps not. The 2006 census contains some
other figures worth considering. While it is
fine to have Inuktitut as amother tongue, you
still have to use it from time to time. This is
understandably not always easy at work,
where the language of managers, some em-
ployees, and communicationwith the outside
world is often English (and occasionally
French in Nunavik). In the confines of one’s
home, however, nothing should prevent
using the native language, except in a few
cases where one spouse happens to be Euro-
Canadian. But, as Table 3 shows, the lan-
guage usually spoken at home is not always
Inuktitut. While in Québec 95% of Inuit moth-
er-tongue individuals normally speak it at
home, this is true for only 77% of Inuit speak-
ers in living in Nunavut. Elsewhere the per-
centages are much lower. For all of Canada
they are under 80%.
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Table 1

Persons of Inuit origin andmother tongue1

Political division Inuit Inuitmother-tongue speakers
(number) Number Percentage of speakers

Newfoundland and Labrador 4,715 655 14%
Prince Edward Island 30 15 50%
Nova Scotia 325 15 5%
NewBrunswick 185 10 5%
Quebec 10,950 9,740 89%
Ontario 2,035 425 21%
Manitoba 565 140 25%
Saskatchewan 215 50 23%
Alberta 1,610 180 11%
British Colombia 795 115 14%
Yukon 255 60 24%
Northwest Territories 4,160 800 19%
Nunavut 24,640 20,760 84%
Canada 50,480 32,965 65%

Data from the Census of Canada, 2006.

1 This table and the following ones are adapted from
a book to be published in 2009: Dorais, Louis-
Jacques, The Language of the Inuit: Syntax,
Semantics and Society in the Arctic. McGill-Queen’s
University Press, Montreal.



The situation has deteriorated over the
last few decades. According to census data, in
1986 46%of Inuinnaqtun andNatsilingmiutut
speakers of the Kitikmeot region of Nunavut
spoke their language at home; in 2006, this
figure was only 31%. In Nunavut’s Kivalliq
region the percentage declined from 81 to 73
over the same period, and the two largest
communities in this region sawaneven steep-
er drop– from73% to 59% inRankin Inlet and
from92% to 36% inBaker Lake. The reduction
was generally less in eastern Nunavut and
Nunavik (where the proportion of regular
Inuktitut speakers has remained constant at
90%), although itwas evident in certain areas.
In Iqaluit, the capital of Nunavut, the percent-
age of Inuit-languagemother tongue individ-
uals regularly using the language fell from

88% (1986) to 59% (2006). In Kuujjuaq and
Kuujjuaraapik, in Nunavik, it went down to
80% (from 90% in 1986), a less marked de-
cline but still significant in a region where all
other communities maintained a proportion
near to 100%.

It appears that Inuktitut is tending to
lose importance as a language of everyday
communication where speakers interact
daily with a relatively high number of non-
Inuit – placeswhere theyhave better access to
jobs in administration, education, or com-
merce. This is true in regional service centres
like Iqaluit, Rankin Inlet or Kuujjuaq, but also
in some small communities like Resolute in
the High Arctic where in 2006 only 43% of
mother-tongue Inuit-language speakers used
it regularly at home. The regionswhere Inuk-
titut is spokenare facing increasedpresence of
non-natives, schooling in English, andgener-

alization of bilingualism – a language situa-
tion experienced in the past by Labrador, the
Inuvialuit region, and more recently Nuna-
vut’s Kitikmeot region. This is what led to the
rapid and perhaps irreversible shrinking of
Inuvialuktun, Inuinnaqtun, and Nunatsiavut
Inuktitut.

Times, however, have changed. Bare-
ly 40 years ago Canadian government au-
thorities considered it best if the Inuit lan-
guage disappear, hence the establishment in
the North of unilingual English schools at a
timewhen Inuit had not yet begun to demand
their territorial, political, cultural, and lin-
guistic rights. Now all recognize the value of
the language, and since the early 1970s it has
been taught in all schools in Inuit Nunaat.
Where children still speak it, it is the only lan-
guage of instruction from kindergarten to
grade two or three, when English becomes
the main language (or French in Nunavik)
until the end of high school. In communities
where children no longer speak the language
it is often taught as a second language for one
or two hours per week. Inuktitut and Inuin-
naqtun are official languages in Nunavut,
where it is hoped that they will become the
working languages of the territorial govern-
ment by 2020. Inuktitut is also an official lan-
guage in Nunavik and Nunatsiavut, as is Inu-
vialuktun in the Inuvialuit region. Clearly the
Inuit language is now respected and recog-
nized by all as an integral part of the indige-
nous culture of the Canadian Arctic.

Nevertheless, English is used frequent-
ly in daily life by bilingual Inuit, including
thosewho livewhere the language is strong –
even when talking among themselves. From
1994 to 2002, a research program run by Uni-
versité Laval and Nunavut Arctic College2

focussed ondescribing andanalyzing the lan-
guage behaviour of adults and children in
three Nunavut (Baffin) communities where
all generations are familiar with Inuktitut:
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Table 2

Persons of Inuit origin andmother tongue (by dialect) living in Inuit Nunaat in 2006

Dialect Number of persons Actual number Percentage
with dialect as their of speakers of speakers
ancestral language

Uummarmiut 690 122 18%
Siglit 1,690 310 18%
Total, Inuvialuktun 2,380 432 18%

Inuinnaqtun 2,775 1,010 36%
Total, Inuinnaqtun 2,775 1,010 36%

Natsilingmiutut 2,730 1,815 66%
Kivalliq 4,170 3,735 90%
Aivilik 2,990 2,655 89%
North Baffin 5,215 5,170 99%
South Baffin 6,600 5,975 91%
Nunavik 10,350 10,215 99%
Nunatsiavut 2,535 505 20%
Total, Inuktitut 34,590 30,070 87%

Total, Inuit language 39,745 31,512 79%
(in Inuit Nunaat)

Data from the Census of Canada, 2006.

2 Program supported by the Social Sciences and
Humanities Research Council of Canada (SSRHC).



Iqaluit, Igloolik, and Kimmirut. The research
led to the following conclusions3:
1. Despite the importance which Inuktitut

has retained there, the Baffin region must
be considered a bilingual linguistic com-
munity because most Inuit use both Inuk-
titut and English to communicate with
eachother. Despite this encroaching bilin-
gualism, Inuktitut generally remains the
first language spoken to children and to
elders (who aremost often unilingual).

2. There is nevertheless a tendency to ad-
dress children in English as soon as they
begin to become bilingual (starting in
grade three or four). This ismore common
in Iqaluit than in Igloolik or Kimmirut.

3. There is no difference in how men and
women use Inuktitut and English.

4. Young people (excluding small children)
tend to use Englishmore often than adults
and elders.

5. More generally, English is used to speak
about what several speakers called qallu-
naujaniit, the “things not of Inuit origin”,
that is,most of the commonactivities, and
objects used, in today’s Arctic communi-
ties. English is therefore seen as the lan-
guage of modernity and practicality –
hence its preeminent position in thework-
place.

6. Inuktitut is however seen as very impor-
tant, indeed essential, for preserving
Inuit identity. This is why nearly all those
interviewed for the research consider
it their duty to pass it on to the younger
generations.

Further work in Iqaluit from 2003 to
2006 showed thatwhile the creation of Nuna-
ut had increased the legitimacy and visibility
of Inuktitut, it did not change the language
use of young Inuit, who are speaking more
andmore English among themselves. Like the

adults, these young people consider it impor-
tant to preserve Inuktitut, which they believe
constitutes an essential element of Inuit iden-
tity; but this is not always reflected in their
behaviour4. How canwe explain this?

The bilingual Inuit encountered in the
research consider that when speaking to
someone it is important to be understood.
Understanding is more often achieved when
speaking English, because when speaking of
modern life the available Inuit words are not
always known, or else are considered too
cumbersome. It is easier, for example to say
“next week” than to use the corresponding
Inuit expression pinasuarusiulaartumi.

In a context where for most people
under 50 schooling was in English – except
perhaps in kindergarten and during the first
twoor three years of primary school – it is un-
derstandable that it might sometimes be diffi-
cult to use Inuktitut to speak of things beyond
basic actions and sensations (walking, sleep-
ing, hunger, happiness, etc.) or traditional
life.Words used for discussingmodernmater-
ial culture, technology, social organization,

administrative institutions, work, or political
and ideological concepts have generally been
learned in English. Beyond the third or fourth
grade it is this language – most often taught
by Euro-Canadians – that has served almost
exclusively as the instrument for learning
about contemporary life. Most Inuit do not
therefore have the lexical and conceptual
instruments for expressing all they have to
say in their own language. Caught between
their desire to preserve Inuktitut and the need
to be understood, they very often opt for the
latter, moving frequently into English ormix-
ing it with their maternal language.

It seems to me that the key to survival
of the Inuit language where it is still strong
(eastern Nunavut and Nunavik) lies in estab-
lishing an education systemwhere it serves as
the principal teaching medium, from kinder-
garten to the end of secondary school. Ac-
companied by solid instruction of English (or
French inNunavik) as a second language, not
as the main teaching medium, this should
bring about stable bilingualism, where spea-
kers can easily express themselves completely
in either language. It is only in this way that
the future of the Inuit language throughout
the 21st century can be assured.

Louis-Jacques Dorais is a professor of an-
thropology at Université Laval.
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Mother-tongue Inuit speakers using the language at home

Political unit Inuitmother tongue Inuit spoken at home
(number) Number Percentage

Newfoundland and Labrador 655 185 28%
Quebec 9,740 9,230 95%
Northwest Territories 800 160 20%
Nunavut 20 ,760 16,020 77%
Other provinces and Yukon 1,010 385 38%
Canada 32,965 25,980 79%

Data from the Census of Canada, 2006.

3 Conclusions taken from Dorais, Louis-Jacques and
Sammons, Susan : Language in Nunavut. Discourse
and Identity in the Baffin Region. Nunavut Arctic
College & Québec, Iqaluit.GÉTIC, 2002, p. 121–122.

4 Cf. Shelley Tulloch: Inuktitut and Inuit Youth:
Language Attitudes as a Basis for Language Plan-
ning. Doctoral thesis, Université Laval, Québec, 2004
(research undertaken in Iqaluit, Pangnirtung and
Pond Inlet); Louis-Jacques Dorais: “Discours et iden-
tité à Iqaluit après l’avènement du Nunavut”.
Études/Inuit/Studies, 30(2): 163–189, 2006.



Figure 1
Frying up fish eggs at the girls’ science camp, August
2008. Left to right: Shae Garrett, Melayna Kyikavichik,
Chyanne Kapuschuck. Photo: Ann Balasubramaniam.

As an early career northern researcher, I have
come to realize that northern research ismore
than just the scienceandadventure associated
with field research. It is also an opportunity to
interact with people in Canada’s most remote
communities and build relationships through
sharing knowledge. Meaningful interaction
with a community is best accomplished by
spending long periods there, to show good
will, build trust, and become familiar with
how the community operates. This can be a
tall order formost graduate students,who are
limited by time and finances at northern field
sites.

The Natural Sciences and Engineering
Research Council (NSERC) Northern Intern-
ship (NRINT) program recognizes this, offer-
ing subsidies to offset the cost of an extended
stay and encouraging partnerships between
early career researchers and northern orga-
nizations. The internship aims to foster the
development of qualified researchers in away
that is useful to northerners, and to bridge the
communication gap between researchers
and interested community members. It en-
courages students to get involved in commu-
nities and to perform educational outreach by
sharing their findings with local people. The

program can provide a perfect opportunity
for young researchers to expand their portfo-
lios and acquire a variety of skills while devel-
oping important connections within north-
ern communities.

As an International Polar Year (IPY)
researcher involved in a community-driven
research project based in Old Crow, Yukon, I
could see how a Northern Internship would
allowme to expandmy own research project

14C A N A D I A N P O L A R C O M M I S S I O N

C O M M U N I T Y - B A S E D R E S E A R C H , Y O U T H O U T D O O R
E D U C A T I O N A N D O T H E R H I G H L I G H T S

O F A N O R T H E R N R E S E A R C H
I N T E R N S H I P E X P E R I E N C E

I N O L D C R O W , Y U K O N T E R R I T O R Y
AnnBalasubramaniam



Figure 2
The final goodbye at the girls’ camp, August 2008. Left
to right: Sheila Kyikavichik, Brianna Tetlichi, Ann
Balasubramaniam, Shae Garrett, Chyanne Kapuschuck,
Melayna Kyikavichik and Brian Bell. Photo: Ann
Balasubramaniam.

whileworkingwithin the community to leave
a legacy,which is a central focus of the IPY. In
the summer of 2008, during my second year
of field research, I undertook a Northern In-
ternship and stayed in Old Crow from June to
September.

My host organization was the Vuntut
Gwitchin First Nation Government’s Natural
Resource Department (NRD). We worked to-
gether to create three broad, mutually bene-
ficial goals. The first, and the fundamental
reason for the internship, pertained to com-
munity engagement, knowledge transfer and
capacity building: to foster environmental
stewardship and community-based scientific
monitoring activities. The second involved
furtheringmy research objectives by expand-
ing my data set while exploring new areas of
research. The third goal was to assist, on
behalf of the NRD, in facilitating the fieldwork
of other researchers studying in the Old Crow
area. In this article I will briefly describe the
highlights of my summer internship and out-
line some lessons I learned.

F O S T E R I N G T H E
D E V E L O P M E N T O F

E N V I R O N M E N T A L
S T E W A R D S H I P A N D
C O M M U N I T Y - B A S E D

S C I E N T I F I C
M O N I T O R I N G

The people of Old Croware in a state of transi-
tion. Their harvesting opportunities are de-
creasing because of what they consider to be
unprecedented environmental changes oc-
curring in their traditional territory. This
community, historically one of hunters and
gatherers, now faces complex natural re-
source management issues that go beyond
basic sustainable harvesting. Over recent
years their access to wildlife has been hin-
dered by hydrological changes (low river
water levels and lakes draining), diminished
wildlife populations (low counts of caribou
and fish stocks) and other environmental
phenomena. The need for environmental
stewardship and long-term data sets is be-

comingmore apparent both to the communi-
ty and the IPY researchers. The Natural Re-
sources Department faces the challenge of
equipping local residents with the skills they
need to undertake environmental steward-
ship programs based on scientific monitoring
practices. Some programs are successfully
focusing on wildlife population counts. How-
ever, there is a growing need for monitoring
key ecosystem parameters that can indicate
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9 Crow Flats, which is the focus of IPY project in
which I am participating. Eachworking day I
would normally spend two or three hours
chatting with visitors who came by the NRD
office and asked questions. Thiswas an excel-
lent opportunity to discuss my research with
interested community members and get their
input. Conversations that started off with my
work in the Flats often moved on to local sto-
ries of personal experiences. These increased

ecosystem-wide change, such as hydro-eco-
logical change in lakes. Duringmy internship
in Old Crow, I worked with the NRD to over-
come some of the obstacles associated with
science-based research by engaging commu-
nitymembers inmy science activities as often
as possible using public education and coop-
erative research.

Public education within a community
can take many forms and I found that the
combination of formal presentations to
groups and informal discussionswith individ-
uals worked best in Old Crow. Working with
the NRD gave me many opportunities to chat
informally over tea with local people about
some of the research on environmental
changes in their traditional territory, the Old

my understanding and gaveme new avenues
to research.

During the Biennial Gwitchin Gather-
ing, the Vuntut Gwitchin First Nation’s inter-
national conference and celebration, I was
asked tomakea formal presentationas part of
the climate change speakers’ panel. This was
one of the most important presentations I
have given, as the over thirty people who
attended were looking to the research for



Figure 3
Fieldwork at Mary Netro Lake. Ryan Kyikavichik learns
about light meters from the author. Photo: Ann
Balasubramaniam.

information to help them sustain their tradi-
tional hunting, fishing, and trapping activi-
ties in the context of rapid climate warming.
The comments and questions from the audi-
ence and the discussions my talk generated
really helped me gain a broader perspective
on my project. The lakes I had sampled and
discussed were no longer simply data points
on a graph but rather living systems, part of
the livelihoodand cultural identity of theVun-
tut Gwitchin First Nation.

As another, more formal way of en-
gaging Old Crow residents in science, I
launched a community-based lake biomoni-
toring project. A collaborative research effort
supported financially by the NRD and the
Yukon Government, it took place at nearby
Mary Netro Lake, which is similar in size,
depth and plant life to a lake in the Flats. The
lake also has a campsite and canoe launch
that had been used by the late Mary Netro, a
respected elder, which made it an ideal site.
One of the goals of the projectwas to test algal
samplers (collecting periphyton) that I am

developing as part of my PhD research. The
NRD hired a local youth, Ryan Kyikavichik,
and assigned their game guardian, Robert
Kyikavichik, to the project. Both worked as
field assistants and participated in biweekly
monitoring activites to test the ease of use of
the samplers by assembling, deploying and
retrieving them.

The first trips went well. My field assis-
tants were engaged and easy to work with
when given proper explanations of method-
ology and research objectives and learned
quickly how to usemodern limnological tools
– a YSI multi-meter (which measures water
quality), a lightmeter, andplanktonnet tows.
In fact as a team we quickly found a rhythm
and carried out our tasks efficiently. Robert
raced through his tasks proficiently and
excelled at using limnological meter-based
testing. Ryan had a steeper learning curve,
butwithguidance fromRobert and Ihequick-
ly picked up tasks; hewas very good at plank-

ton tows and discovered everything from
leeches to rare Gordian horse-hair worms. At
times, however, even with the best of inten-
tions and prior planning, trips had to be can-
celledbecause of circumstances in theperson-
al lives of the field assistants. I quickly learned
that they hadmany priorities that took prece-
dence over their roles onmy research team. A
flexible schedule proved more workable in
the long run and best for maintaining inter-
personal relationships.

Despite the occasional interruptions
the project achieved its goals, and there are
now a few trained individuals in the commu-
nitywho understand the rationale behind the
biomonitoring tools I am developing. The
insights I gained regarding the usability and
effectiveness of the periphyton sampler are
proving very useful as I develop protocols for
its use.

One of mymost memorable public ed-
ucation experiences in Old Crow was orga-
nizing and leading a boys’ and girls’ science
camp as a way to engage youth in science.
Circumstances, including deaths in the close-
knit community,meant that this was the only
camp offered all summer and it provided the
young people their only chance to get out on
the land, a central element in their culture.
The campalsoofferedanexcellent opportuni-
ty to teach the children– the future communi-
ty leaders – about environmental steward-
ship and the scientific method through first-
hand experience. Planning all aspects of the
camp was for me an enormous undertaking,
but an enjoyable one. Earning the trust of the
community and discovering the details of
childcare in a First Nation community was
a fascinating experience that I will not soon
forget.

The science camp ran for seven days,
the time divided equally between girls and
boys aged eight to fifteen years old – in sepa-
rate time slots, as girls from previous camps
had requested. The workshops were interac-
tive and focused on basic scientific methodol-
ogy. I encouraged the children to think of
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Figure 4
Researchers have tea at Pascale Roy-Léveillée’s field
camp on Old Crow Flats. Photo: Ann Balasubramaniam.

questions, make predictions, conduct experi-
ments, andgather observationsuntil they for-
mulated their answer. These methods were
new to themasmosthadnothad theopportu-
nity to take science at primary school. At the
request of an elder the campalso taught tradi-
tional skills and the sessions incorporated tra-
ditional medicine and plant diversity hikes
conducted by Vuntut Gwitchin staff. Less for-
mal sessions such as cooking the fish speci-
mens evolved unplanned, as the staff did not
want to let good food go to waste. The chil-
dren learned the techniques for skinning, gut-
ting and smoking fish from the camp stew-
ard, a respected elder.

Overall, the camp resembled camps of
my own childhood except for little details that
highlighted the importance of culture and
tradition to the children. For instance in the
girls camp, following fish dissection lessons
some of the youngest female campers were
more interested in gathering fish eggs and
cooking them on the fire than in eating the
prepared cheese sandwiches they were being
offered. On the other hand the boys, who
were often rambunctious, sat quietly during
the 10 minutes of down-time between activi-
ties, constructing bows and arrows out ofwil-
low branches. These small differences really
highlighted the need for an integrated camp
that embraced their cultural heritage while
teaching them modern scientific theory. Ret-
rospectively, the fact that the youth enjoyed
the camp and its combination of traditional
knowledge and science is a positive sign for
this community where schoolchildren typi-
cally feel overwhelmed by science subjects.

E X P A N D I N G
R E S E A R C H

O B J E C T I V E S A N D
A S S E S S I N G

B I O M O N I T O R I N G
T O O L U S A B I L I T Y

Research schedules in the North rarely have
roomforadd-onprojects todeterminewheth-
er established research methods effectively

capture the information sought; but an ex-
tended stay at a field site may enable a re-
searcher to study a system over a longer peri-
od and run quality-control tests. My primary
field research schedule included three short
trips into the field for helicopter surveys to
retrieve one water sample per lake, and time
and budget restraints left little room for more
detailed studies. During my internship, how-
ever, I not only completed all three helicopter
surveys but also collected multiple replicate
data sets of water chemistry, periphyton, and
light measurements from Mary Netro Lake
through the community-based biomonitor-
ing project. These data will strengthen my
knowledge of the spatial and seasonal dy-
namics of regional shallow lakes and will aid
in deciphering the length of time and release
location of samplers within a lake. I will be
able to add a quality-control analysis section
to my thesis, enabling me to refine my bio-
monitoring tool design and develop a com-
prehensive list of protocols for use by the com-
munity of Old Crow and our other northern
agency partners.

17

I M P R O V I N G
R E S E A R C H E R

C O L L A B O R A T I O N
A N D F I E L D

C O O R D I N A T I O N

One of themost problematic aspects of north-
ern research is the lack of field bases and local
staff tohelpwith logistical tasks,whichmakes
it difficult for the many researchers studying
the Old Crow Flats to collaborate and share
logistics. I have often experienced logistical
setbacks that an effective “go-to” person could
easily have avoided. During my internship I
assisted the NRD in this area, working with
their staff IPY coordinator to facilitate re-
searchers’ arrivals to town and departures to
field sites and their access to logistics. I also
coordinated andhostedmeetings and dinners
where researchers could discuss their field
seasons, equipment needs, and future re-
searchdirections.Thiskindofexchangeamong
researchers – which usually occurs only dur-
ing conferences and formal meetings – was
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always energizing, enjoyable, and generally
informative. At one point, at the request of a
researcherwho needed assistance, I was even
able to visit a field camp out on the Flats, and
we sat down to have tea and discuss her pro-
gress as well as her needs. This type of collab-
oration really did enhance my summer expe-
rience and it allowed me to see another more
administrative side of research. I now fully
appreciate the cumulative weight of the tasks
we ask of our northern research partners.
Most importantly, it granted me the opportu-
nity to get to knowmany of the scientists and
learnmore about their research.

My internship was an extremely posi-
tive experience. Iwould recommend it to early
career researchers interested in adding a dif-
ferent layer of context to their thesis projects.
The experience has been of lasting benefit to
my research by broadening my understand-
ing of the ecosystem in which I work. It has
also considerably strengthened my portfolio
of skills for collaborating effectively in an
integrative community-centered scientific
researchproject andhas givenmeagoodper-
spective on thework needed to facilitate large
research initiatives.

Furthermore, the internship provided
mewith aunique opportunity to connectwith
the community of Old Crow in a meaningful
way by assisting themwith tasks they consid-
ered important. I have made many connec-
tions with people in the town and continue to
workwith themonother researchandeduca-
tion projects. In the North, where interper-
sonal relationships are part of the cultural
fabric, it is very rewarding to have been able
to develop some strong friendships. These
relationships would not have been possible
had I not lived there for an extended period of
time. This internship has been a success on
many levels and significantly increased my
connection to northerners. It likely has set the
stage for me to develop a strong career as a
northern researcher.

Ann Balasubramaniam is a PhD student
in the Department of Biology, University of
Waterloo. She is supervisedbyRolandHall,
Department ofBiology,University ofWater-
loo and Brent Wolfe, Department of Geog-
raphy and Environmental Studies, Wil-
frid Laurier University.
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Encounters on the Passage: Inuit

meet the Explorers, by Dorothy Harley
Eber. University of Toronto Press, 2008. 240
pp., 48 images. $45.00 CDN. ISBN 978080209-
2755.

Encounters on thePassage is Dorothy Eber’s
fifth volume on history told froman Inuit per-
spective. Her work with Peter Pitseolak and
Pitseolak, both fromCape Dorset, focussed on
their lives; however, in her interviews she
heard stories of the encounters between the
strange newcomers and the people. In some
ways, this latest volume can be seen as a fol-
low-on to her last book,WhenWhalersWere
Up North (1996) chronicling Inuit interac-
tions with and reactions to European and
American whalers. The lure of the Northwest
Passage,with its tragedies, comedies of errors
and the enduringmystery of the “lost” Frank-
lin expedition sends a siren call toArctic histo-
rians. “Not another Franklin volume,” some
might comment and yet the public’s appetite
appears insatiable. Eber’s contribution to this
vast and ever-burgeoning literature is re-
freshing. It is a slim, well-written volume
with no pretensions. Eber wants the reader to
hear and understand Inuit voices and the very
real knowledge they have of the early explor-
ers and the crucial contributions this knowl-
edgemakes to a better understanding of these
encounters – and perhaps also to discovering
more about the lastmonths of Franklin’smen
before they perished.

Encounters is a series of vignettes de-
tailing and discovering the voyages, by ship,
of five explorers over more than three hun-
dred years. The first three, Frobisher, Parry,
and John Ross, mostly set the stage for Frank-
lin. Eberuses them todemonstrate Inuit knowl-
edge of these strangers and to explore the
complexities of the relationships detailed in
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the oral histories. The last, Amundsen, is
included to complete the storywith commen-
tary from an Inuit perspective about the
leader on the first ship to transit theNorthwest
Passage.

Historians and archaeologists may
find the lack of references frustrating. Eber
has kept primarily to Inuit testimony she has
gathered, and to the accounts written by the
British voyagers. This has led to some curious
gaps in information: for instance Ohokto’s
account of the explorer John Ross, published
inTheBeaver in 1948 andpresented immedi-
ately before Ross’s version of the encounter, is
eerily similar to Eber’s presentation of the
same topic. Eber has also commented on some
work without citing it. Her discussion of can-
nibalismamong the Franklin crew, for exam-
ple, does not refer to the research of Keenley-
side, Bertulli and Fricke (1997) that supports
Inuit oral history through an analysis of the
cutmarks foundoncrewmembers’ skeletons.
Likewise, no reference is made to numerous
unsuccessful searches for Franklin’s ships
employing divers and side-scanning sonar or
to Gill Ross’s work on the numbers and types
of Franklin search expeditions (Ross, 2002).
In many ways, this is both understandable

and unfortunate. It is understandable, be-
cause the author is focussing on Inuit encoun-
ters and giving primacy to their voices. It is
unfortunate, because this is a very readable
bookwith a wide public appeal andmay lead
readers to conclude little research has been
undertaken on Franklin.

There are severalminor factual errors,
typos and places where additional footnotes
wouldhaveproveduseful. Thesedonot, how-
ever, detract from the volume as awhole.

I found the most serious omission was
a detailed map of the King William Island
region. A large-scalemap showing, in Inukti-
tut and English, the places that appear in the
text should have been included. Iwanted to be
able to trace the locations Inuit were describ-
ing on the land. This is crucial because of the
Inuit accounts stating that: a) some of the
Franklin crew may have backtracked to one
of the ships, b) one of the ships tried to sail
away, c) there are Franklin era graves and
skeletal remains in unexpected regions, and
d) there are seal oil stains, indicating human
occupation, in locations not used by Inuit.
This body of information provides strong jus-
tification for seeking Franklin’s ships and
men in different areas.

Eber is to be commended for her work
in once again bringing Inuit voices to the fore-
front of the discussion on Franklin and other
explorers. In so doing, she has created an
entry point for a new generation of readers
interested inmultivocality and the complexity
of a history presented from multiple view-
points.

Louis Kamookak, ahistorian fromGjoa
Haven, is currently working with Robert Gre-
nier from Parks Canada on a federally fund-
ed project to explore the waters identified
through Inuit oral testimony for Franklin’s
ships. Through their work some of the mys-
teries still remaining may be solved. Perhaps,
somewhere, rest the remains of JohnFranklin
waiting to be discovered “with his hand
reaching for the Beaufort Sea.”

Susan Rowley is Associate Professor of An-
thropology and Curator of Public Archae-
ology at the Museum of Anthropology, Uni-
versity of British Columbia.
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DoctortotheNorth:ThirtyYearsTreat-

ing Heart Disease among the Inuit,

John H. Burgess. McGill-Queens University
Press. 178 pp., 12 pages of colour illustrations,
50 black & white illustrations. ISBN 97807-
73534315.

For several weeks a year, over three
decades, Dr. John Burgess worked as a con-
sulting cardiologist in the Canadian North, a
first-hand witness to rapidly changing dis-
ease patterns among the Inuit as a Western
lifestyle becamemore prevalent. Through the
stories of some of his Inuit patients, Burgess
presents a broad spectrum of heart diseases
and discusses how they can be prevented.

Doctor to the North provides a unique
insight into the making of a heart specialist,
researcher, and teacher. It also serves as ahis-
tory of health care and heart disease in the
Canadian Inuit and a cardiology treatise for
present and future health care workers.

John Burgess is an emeritus cardiolo-
gist at the McGill Health Centre and professor
of medicine, McGill University.

As affecting the fate of my absent

husband: Selected Letters of Lady

Franklin Concerning the Search for

the Lost Franklin Expedition, 1848–

1860, by Lady Jane Franklin, edited by Erika
Behrisch Elce. McGill-Queens University
Press. 222 pp., 7 black & white images. ISBN
9780773534797.

ErikaBehrisch Elce, assistant professor
in the English Department at the Royal Mili-
tary College of Canada, has collected the
poignant letters of Sir John Franklin’s wife,
Jane, which provide a new perspective on the
Franklin tragedy.

From her optimistic requests to whal-
ing ships to her persistent demands for Admi-
ralty aid, Lady Franklin played a crucial role
in the search for her husband. Her correspon-
dence with British prime ministers, members
of Parliament, lords of the Admiralty, and a
US president presents a private, domestic
side to a national tragedy and sheds new light
on what Sir John Franklin’s disappearance
meant to England, its public, and its sense of
itself as an imperial power.

Lands that Hold One Spellbound: A

Story of East Greenland, by Spencer
Apollonio. University of Calgary Press. 300
pp., 20black&white photos, 9maps, 2 tables.
ISBN 978-1-55238-240-0.

Lands that Hold One Spellbound is an
informal history of East Greenland, summa-
rizing indigenous settlements over four mil-
lennia and describing European explorations
from the Norse period to recent years.

Spencer Apollonio is a retired marine
biologist and a research fellow of the Arctic
Institute of North America (AINA) .

H O R I Z O N

Security in the Arctic:
Problems and Concerns
6th Summer Seminar of the
International PhD School for Studies
ofArctic Societies (IPSSAS)
May 19–30, 2009
University of Alberta, Edmonton, Alberta

webarkiv.hum.ku.dk/ipssas/
programedmonton2009.html

American Geophysical Union Joint
Assembly
May 24–27, 2009
Toronto, Ontario

www.agu.org/meetings/ja09/

Fourth Annual Aboriginal and
Northern Studies Conference
June 4–5, 2009
The Pas, Manitoba

sveissiere@ucn.ca
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