
As early as 1967 polychlorinated biphenyls
(PCBs) were measured in Arctic seals – a
sufficiently surprising finding at that time to
be worthy of a paper in Nature. Despite the
news that Arctic seals harboured PCBs in
their fat, there was surprisingly little follow-
up by scientists or politicians, and Arctic
contaminants attracted little interest until
about 1990 when they were rediscovered in
the context of risks to northerners whose
diets include a large component of marine
animal fat. In Canada, the Northern Conta-
minants Program (NCP) was launched in
1991 and, internationally, the eight Arctic
countries established the Arctic Monitoring
and Assessment Programme (AMAP) whose
task it was to find out where the contami-
nants came from and what risks they pre-
sented to ecosystems and humans. An im-
portant lesson here is that news media
played a crucial role in raising public and
political awareness before sufficient funds
were put toward developing a scientific
understanding of what was, after all, a 20-
year old problem. The NCP had as an ulti-
mate objective the reduction or elimination
of contaminant exposure in the Arctic. A
dedicated and talented science community
set out to find where Arctic contaminants
came from and how they managed to attain
such high concentrations in animals so far
from any sources. During the early stages of

research, the surprising became the expect-
ed: practically every classic contaminant
(Hg, PCB, DDT, chlordane, toxaphene, aro-
matic hydrocarbons and artificial radionu-
clides) was found to greater or lesser degree
in the Arctic’s air, water, soil and biota. 

Several first-order scientific discover-
ies were made. An exquisite story was writ-
ten on artificial radionuclides, which were
disposed under license as nuclear reactor
reprocessing waste off the coast of Europe.
Rich in 137Cs and 129I, the radionuclide waste
provided an incisive tracer that followed
ocean currents into the Arctic and then trav-
eled with boundary currents around the
margins of the Eurasian and Canadian Ba-
sins at time scales of 5–15 years (Smith et
al., 1998). HCH (hexachlorocyclohexane;
one of its forms is commonly known as the
pesticide lindane) provided another elegant
story involving air-water exchange and trans-
port by winds and ocean currents. Looked at
as an environmental tracer, HCH helped us
to understand how surface ocean tempera-
ture controls the global distribution of some
chemical compounds, and how ocean reser-
voirs load and unload semi-volatile contam-
inants over decadal periods (Li et al., 2002).
Mercury yielded up an exceptional surprise,
which expanded into a vigorous interna-
tional research effort that continues to this
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day. It was discovered that, at various inter-
vals after polar sunrise, this element disap-
peared within hours from the lower atmos-
phere (Schroeder et al., 1998). Behaviour
like this is completely out of character for a
substance like Hg with an atmospheric resi-
dence time of about a year. Canadian pio-
neering research solved much of the puzzle
of why Hg deposits to the ice surface in the
Arctic’s marginal seas during spring – just
preceding the time when biological pro-
cesses turn on. 

Scientists soon focused their attention
on contaminant exposure in Arctic ecosys-
tems: in aquatic ecosystems, the highest
contaminant burdens were found for chemi-
cals that bioaccumulate or biomagnify with-
in food chains (Muir et al., 1999). Indeed,
physical transporting and concentrating
processes together with an aquatic food web
firmly reliant on the transfer of fat provided
the conspiracy that put top predators in the
Arctic Ocean at risk from many of these
chemicals. 

The understanding that came out of
the concerted efforts of the first five years 
of NCP research culminated in the Canadi-
an Arctic Contaminants Assessment Report
(CACAR, 1997), and much of the Canadian
science was entrained into the AMAP assess-
ment report (1998). In Canada, the NCP sci-
entific research underpinned Canada’s posi-
tion internationally and contributed enor-
mously to getting agreement under the
Stockholm Convention to eliminate or re-
duce the use of many of the bad actors – the
so-called dirty dozen organochlorines (PCBs,
dioxins, furans, aldrin, dieldrin, DDT, en-
drin, chlordane, hexachloro benzene, mirex,
toxaphene and heptachlor). Having achiev-
ed success through a carefully choreo-
graphed research and policy plan, the NCP

then shifted direction away from studying
contaminant pathways and more toward

monitoring contaminant trends in selected
Arctic media (e.g., air and biota), and inves-
tigating the potential role contaminants
might play in human health. To the conta-
minant pathways specialist – and I am one
– nothing fails like success. This brings me
to the title of this essay. If we have gotten
contaminant sources under control, and
now are just waiting while the biosphere
slowly sheds its historical burden, is there
anything left for the Arctic contaminant 
scientist to do? This question is, perhaps, es-
pecially pertinent today as global change
has become the pervasive concern of scien-
tists, news media, politicians and, of course,
those who reside in the Arctic. 

I’m convinced there remain impor-
tant contaminant science tasks for three rea-
sons: first, time series of contaminants in
various Arctic media are confounded to
varying degrees by environmental variabili-
ty and change which, putting it another
way, means that the climate system can
conspire with contaminant pathways to
deliver surprises (Macdonald et al., 2005).
Second, environmental change can alter the
vulnerability of ecosystems and thereby
cause a contaminant effect to “kick in” even
though the exposure may have remained
constant or even declined (Schiedek et al.,
2007). Third, while classical contaminants
dwindle globally, new chemicals are invent-
ed and distributed, some of which will get to
the Arctic (Muir and Howard, 2006). Below,
I’m going to discuss these three challenges
in a little more detail.

To arrive at a particular location in
the Arctic, a contaminant has to navigate a
number of pathways (e.g., air, water, food-
webs, migratory animals) and these usually
involve a series of steps and transfers, each
of which can be altered by climate change
(Figure 1). For example, PCBs comprise a
family of 209 semi-volatile compounds con-
taining a range from one to ten chlorine
atoms. The degree of chlorination affects the

physical properties and the biological toxici-
ty. Released as a mixture in temperate indus-
trial regions, PCBs begin to move away from
the source by partially volatilizing and trav-
eling on the winds. But this transport is
complex, because along the route PCBs will
transfer between air, aerosols, soil, vegeta-
tion and water, undergoing a sequence of
atmospheric hops. Differences in physical
properties between PCB compounds will
operate so as to separate components in
transport. In a way, the Earth behaves as a
large, temperature-programmed chromato-
graph with surfaces acting as the stationary
phase, and air and water as the moving
phases. Typically, the light PCBs containing
few chlorine atoms are more volatile and
less attracted to solid phases, so they fan out
in the vanguard. Later, the heavy PCB rear-
guard tries to catch up (e.g., see Wania, 2003).
Altering wind pathways, changing soil tem-
peratures, crossing the zero-degree isotherm
(solid versus liquid water) and even altering
vegetation from, say, tundra to willows,
affects the global physical transport. 

Once PCBs reach the Arctic, they can
enter the ocean through air-sea exchange or
deposition (snow, rain, aerosols) and, again,
these process are affected by climate varia-
tion. In particular, ice cover on the ocean
controls air-sea exchange, and of all the
physical changes happening within the Arc-
tic, the loss of sea-ice cover is arguably the
clearest and most important. Finally, the
entry of PCBs into the foodweb and transfer
to higher trophic levels can be altered by
changing the trophic structure. So, when
one examines a time series for PCBs in, for
example, a polar bear or a beluga whale,
there are quite a few factors in the physical
and organic systems that control that final
expression of concentration. Many organo-
chlorine compounds that have been banned
or restricted in recent years exhibit a char-
acteristic emission history, with emissions
commencing about 60 years ago, reaching a
maximum, and then declining, sometimes
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Figure 1
Contaminant pathways to the arctic

precipitously. During the early stages of
release, atmospheric transport is a dominant
pathway, but as environmental reservoirs
become loaded (upper ocean, lakes, soils,
vegetation) these then emerge as important
secondary sources. After primary emissions
are turned off, environmental reservoirs
eventually become the dominant supplier of
cycling contaminants, and environmental
variability has a great opportunity to play its
role. To understand the significance of cont-
aminant time series therefore, we must ac-
count for variability and change in environ-
mental factors. This is becoming increasing-
ly clear with the recent dramatic demise of
Arctic sea ice in summer.

Vulnerability is strongly related to cli-
mate change. Although contaminants often
turn out to be sophisticated transient tracers,
and we’ve learned much about the connec-
tivity between the Arctic Ocean and the rest

of the globe through them, the fundamental
question, really, is whether or not contami-
nants are having effects on the ecosystem or
humans. The Arctic is special because these
contaminants were not used there and yet,
because there is such a strong dependency
on lipids (fat) in the food web, top predators
including humans can exhibit high expo-
sure especially to the organochlorines. Even
though the time series being maintained
under the ongoing NCP activities are giving
us a reasonable image of chemical expo-
sures with annual resolution at the decadal
scale (e.g., Braune et al., 2007), we are far
less certain about the effects of those conta-
minants on biota. One difficulty is that we
are dealing with complex mixtures of chem-
icals and yet we lack epidemiology for most
of the species involved even for single chem-

icals. Furthermore, we are by no means well
informed about the exposure variability
with season; short-lived, small animals like-
ly respond fairly immediately to environ-
mental exposure whereas long-lived, large
animals (whales) may carry a burden accu-
mulated through their lifetimes and this
contaminant archive can be released during
periods of starvation, migration or fasting
(e.g., Hickie et al., 2007). If all this is not dif-
ficult enough, chemicals can threaten ani-
mal health in different ways, for example by
compromising immunity to disease or by
impairing reproduction. Under normal cir-
cumstances, an animal might tolerate a
given chemical exposure, but with the sorts
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Figure 2
The complexity of the mercury cycle in the Arctic leaves
much opportunity for climate change to alter pathways.
Although we now understand much about atmospheric
processes that convert gaseous Hg to reactive forms after
polar sunrise (inset box at top of figure) and deposit it
to the surface, we have a much poorer understanding of
the transformations occurring in the ocean, especially
those that control methylmercury and its entry into
foodwebs.

of climate change now occurring in the Arc-
tic and projected to continue to occur or per-
haps even accelerate, other stresses (nutri-
tion, invasive species, exposure to viruses)
are going to place animals “at the edge.”
Chemical exposure may provide the final
“push.” We know far too little about the
interactions between change, exposure and
vulnerability and we need, at the very mini-
mum, to monitor the health of the more

exposed marine predators like toothed
whales and bears.

The third task I identified for contam-
inant scientists, the emission of new chem-
icals, has been highlighted by Muir and
Howard (2006). Two new chemical classes
have recently emerged in environmental
discussions – brominated diphenyl ethers
(flame retardants) and perfluorinated alkyl
acids (deriving from widely-used surfactants
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Figure 3
Trace Hg clean-room trailer on the CCGS Amundsen;
Joanne Delaronde prepares samples to study Hg in the
ocean as part of the Circumpolar Flaw Lead (CFL) study.
Photo: Doug Barber.

to protect fabric). Their appearance in the
Arctic automatically defines them as persis-
tent. Unfortunately, there are about 30,000
chemicals used widely by industry (more
than one tonne per year) and most are not
monitored in the environment. Out of these,
Muir and Howard (2006) have pared the list
down to 30 chemicals with high potential
for bioaccumulation and 28 with long range
atmospheric transport potential. While con-
taining a diverse group of chemicals, this
pared-down list is at least manageable in
terms of assessing presence and trends in
selected Arctic media. Certainly, a task for
contaminant chemists is to remain vigilant
for new chemicals, something that is helped
by a coordinated effort to maintain tissue
archives. 

Most of the contaminant discussion
above refers to selected industrial and agri-
cultural organochlorine compounds, simply
because these have been released in large
quantities, they transport efficiently in air or
water, they associate with organic systems,
they undergo magnification in the environ-
ment, they are persistent and they are un-
equivocally identified with human activi-
ties. Toxicity varies, but some of these com-
pounds are among the most toxic. This list
leaves out one more toxic chemical that
especially concerns me – mercury. Mercury
is difficult to study in the environment; as its
common name, quicksilver, implies, it is an
element with “slippery” behaviour that
undergoes many chemical transformations
and phase changes (Figure 2). Gaseous ele-
mental Hg is volatile, but when oxidized it
associates with particulates and water, and
under reducing conditions it can be convert-
ed to a more toxic, bioaccumulative form –
methyl-mercury. The natural Hg cycle com-
plicates the study of Hg as a contaminant.
Perhaps two-thirds of the Hg in the atmos-
phere and upper ocean derives from human

activities over the past two centuries, but 
the other third is part of a global cycle that 
has endured for eras. Although steps have
been taken to curb the release of Hg in North
America and Europe from, for example, coal
burning, dental technology, soft metal
smelting and the chlor-alkali industry, Hg in
the large environmental reservoirs (ocean,
atmosphere, soil) continues to cycle, and
Asia is presently increasing its Hg emissions.
Once again, the Arctic is special insofar as
Hg is concerned, but for a very different rea-
son than the semi-volatile organochlorines:
shortly after polar sunrise Arctic air under-
goes unique chemical transformations, initi-
ated by solar radiation and catalyzed by
halogens from the ocean, which convert
gaseous Hg into reactive forms that subse-
quently deposit on the surface of the ice or
into open leads. A substantial amount of
research has confirmed the atmospheric
mercury depletion process and revealed it 
to be widespread around the Arctic Ocean
margin. 

The complexity of the Hg cycle (Fig-
ure 2) and the difficulty of measuring trace
Hg concentrations in sea water, which are
easily ruined by contamination during sam-
pling, means that clean techniques must be
used (Figure 3). Another difficulty, that of
accessing the Arctic’s coastal oceans be-
tween February and May, has left many
puzzles still to be resolved in the water side
of the Hg cycle. Therefore, the over-winter-
ing of the CCGS Amundsen in the Beaufort
Sea from November, 2007 through summer
of 2008 (Figure 4) provides a rare oppor-
tunity to conduct research on the Hg cycle
through seasonal transitions in a milieu of
other physical, chemical and biological in-
vestigations. Much of the Hg deposited on
snow and sea ice during depletion events is
apparently reduced and emitted back to the
atmosphere rather than entering the ocean.
The trends that have been assembled during
the NCP for atmospheric Hg do not reveal
any obvious connection to the sometimes
alarming trends and variability of Hg in
aquatic predators like beluga. In my view,
the answer to this mystery lies in the part of
the system that has been most poorly studied
– the ocean. Important sources of variation
and trends in Hg burdens for biota in the
Arctic Ocean can be found in processes 
such as Hg methylation and demethylation,
changes in animal foraging behaviour, and
changes in supply of Hg from adjacent
drainage basins undergoing melting of the
permafrost. It seems clear to me that we
need a far more thorough understanding of
the Hg cycle in the Arctic Ocean before we
can make further progress on how Hg pre-
sents risks to Arctic ecosystems and what
our opportunities are for mitigation.

In summary, there remains much for
the contaminant science community to do.
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Figure 4
The CCGS Amundsen, here frozen into the ice of
Amundsen Gulf, provides a unique opportunity to
investigate Hg pathways in air, snow and ocean as the
system goes through polar sunrise (mercury deposition),
breakup (meltwater production) and biological
production. As part of Canada’s International Polar Year
program, researchers will generate comprehensive data
sets for mercury and other system properties. Photo:
Doug Barber.

Certainly the maintenance of trend monitor-
ing is important, but this needs to be done in
the context of changing pathways. Particu-
larly important as we go through this period
of rapid change in the Arctic is to establish
what sort of risks contaminants present as
additional stresses to aquatic predators fac-
ing the loss of summer ice in the Arctic
Ocean, the invasion by new species and
altered temperature regimes. Chemicals
continue to be invented much faster than
environmental chemists can develop meth-
ods to measure them in the environment.
We need to focus some effort on new chemi-
cals that present the greatest risks based on
persistence, bioaccumulation potential, toxi-
city and the capacity to make it to the Arctic.
Finally, we require research on ocean pro-
cesses involving Hg with the objective 
to catch up with the understanding that 
has emerged during the past ten years for
Arctic atmospheric mercury chemistry (e.g.,
Steffen et al., 2008). 

Robie Macdonald is Head, Marine Environ-
mental Quality, Fisheries and Oceans Cana-
da. At the time of writing he was serving a
stint as Chief Scientist aboard the CCGS
Amundsen, which was wintering over in the
Beaufort Sea.
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While conducting the first phase of hydrolog-
ical fieldwork in June 2007 for the Govern-
ment of Canada International Polar Year
project, “Environmental change and tradi-
tional use of the Old Crow Flats in northern
Canada,” we observed the rapid overland
drainage of Zelma Lake. The Old Crow Flats
(OCF), a 5300 km2 freshwater ecosystem in
the northern Yukon, is internationally recog-
nized for its ecological significance and is
closely linked to the cultural identity of the
Vuntut Gwitchin community of Old Crow.
Zelma Lake stands out among the more
than 2000 lakes in the OCF because of its
large size, its accessibility by boat, and
because local residents have long used it for
hunting, trapping and fishing. We used aer-
ial photographs from a later survey in July
2007 as well as water depth measurements
to estimate that water loss of approximately
5.8 million cubic metres (the equivalent of
about 2300 Olympic-size swimming pools)
exposed about 5.2 square kilometres of lake
bed, corresponding to 43% reduction in lake
area and over 80% reduction in lake vol-
ume. Precipitation in the month of May pri-
or to our fieldwork totalled 44.4 mm, the
highest recorded since measurements began
in 1951; this followed above-average cumu-
lative precipitation during the previous two
months. Analysis of lake water isotope com-
position from Zelma Lake indicates that sub-
stantial rainfall likely increased lake levels
and ultimately triggered rapid erosion of an
outlet leading to the channel network that
exports water from the Flats.

I N T R O D U C T I O N

Local concerns over declining lake levels in
the Old Crow Flats, in the northern Yukon
Territory, and resultant consequences to the
integrity of the freshwater ecosystem recent-
ly led to a multidisciplinary research initia-
tive funded by the Government of Canada
International Polar Year (IPY) Program. The
project, “Environmental change and tradi-
tional use of the Old Crow Flats in northern
Canada,” brings together a diverse group of
researchers from universities and govern-
ments, in partnership with the Vuntut Gwit-
chin First Nation, to address the complexities
of climate change impacts on the Old Crow
Flats and the neighbouring community of
Old Crow. Research expertise spans the dis-
ciplines of geology, physical geography, per-
mafrost science, hydrology, limnology, ter-
restrial ecology, wildlife biology, nutrition,
and traditional knowledge of the land and
its processes. Over-arching objectives in-
clude: 1) documenting the history of envi-
ronmental change in the Old Crow Flats from
a unique assemblage of archives that record
natural history from the last interglacial to
the present; 2) assessing the distribution and
abundance of vegetation and wildlife and
identifying the processes that link these to
the changing physical environment; 3) eval-
uating the impact of changes in the physical
and biological environment on traditional
food sources of the Vuntut Gwitchin; and 
4) developing a long-term environmental
monitoring program for the Old Crow Flats
conducted by the Vuntut Gwitchin through
the IPY and into the future.

Hydrological studies within the IPY

Project are relying principally on water iso-

tope tracers to determine the relative impor-
tance and spatial variability of the processes
(e.g., snowmelt, rainfall, melting ground ice,
and evaporation) that govern present-day
lake water balances and to reveal whether
currently declining lake levels represent a
unique directional change or instead reflect
natural hydrological variability. Fieldwork
began in June 2007 and included collecting
water samples for analysis of oxygen and
hydrogen isotope composition from 56
basins and 13 river locations spanning the
area used by the Vuntut Gwitchin. During
our first helicopter fly-over we observed that
Zelma Lake, a large shallow basin about 12
square kilometres in area and less than a
metre deep, had breached its southwestern
bank and was rapidly discharging through
two smaller basins and into a nearby creek. 

Zelma Lake is culturally important to
the people of Old Crow, and the event con-
firmed the prediction of a local resident
whose family has hunted, trapped, and fish-
ed there for generations. He told us of his
concerns about imminent drainage of the
lake during a research planning meeting in
February 2007. News of the drainage has
since attracted national media attention
(www.cbc.ca/canada/north/story/2007/08/07/ 

yk-zelma.html). Here we present our field
observations and offer climatic and isotopic
evidence to suggest near-record precipita-
tion from March through May caused the
drainage event.
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Figure 1
The Old Crow Flats in northern Yukon Territory is the
home of the Vuntut Gwitchin First Nation and is a
wetland ecosystem of international significance. Zelma
Lake is a large basin west of the Old Crow River.
Locations 5a–5c refer to photos shown in Figure 5.

F I E L D
O B S E R V A T I O N S

Zelma Lake is one of the largest lakes in the
Flats and lies to the north of Wild Creek, a
tributary of Schaeffer Creek that empties
into the Old Crow River (Figure 1). On 6
June 2007, we observed a small (0.12 km2)
drained lake (Basin A) to the south of the
western end of Zelma Lake (Figures 2a and
2b). According to a local resident, Basin A
had drained into Wild Creek during the
summer of 2006. Most of Basin A was dry
except for a central incised channel that was
carrying flow from the next similarly sized
basin upstream (Basin B). Flow was sub-
stantial, as indicated by small sets of white-

water rapids evident in the centre and the
outlet of Basin A, and had raised the level of
Wild Creek well beyond the capacity of its
banks, drowning spruce trees on the flood-
plain. A clear colour distinction marked the
point where the lake waters entered Wild
Creek. Basin B appeared to be near bank-
full, possibly indicating that it had begun to
drain only very recently, although its level
may have been maintained by Zelma Lake,
whose southwestern bank was also breached.

When we returned to the field area on
23 July 2007 we noted that flow had sub-
sided in the incised channel of Basin A, Basin
B was dry, and water level had declined sub-
stantially in Zelma Lake (Figures 2c and 2d).

A broad swath of lake bed lay freshly ex-
posed along the shoreline of Zelma Lake.
Estimates from oblique aerial photos and
measured lake water depths from the June
and July surveys suggest ~5.8 million m3

(~2300 Olympic-size swimming pools) of
water loss exposed ~5.2 km2 of lake bed,
corresponding to a reduction in lake area of

~43% (Figure 2e) and of over 80% in lake
volume.
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Figure 2e
Estimated spatial extent of Zelma Lake on 06 June  2007

Figures 2c and 2d
Photos of Zelma Lake taken on 23 July 2007.

Figures 2a and 2b
Photos of Zelma Lake taken on 06 June 2007.
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Figure 4
Results from oxygen and hydrogen isotope analysis of
56 lakes (shaded circles) sampled between 6–13
June 2007. Reference lines include the Global Meteoric
Water Line (GMWL) and the Local Evaporation Line
(LEL), the latter derived from an evaporation pan
maintained at the Old Crow airport. Average isotope
compositions for local snow and rain (open circles)
from samples collected March–July 2007 are also
shown. Note that Zelma Lake plots well above the LEL
due to the recent input of substantial rainfall.

Figure 3
Precipitation for March, April and May (1951–2007)
measured at the Old Crow airport (www.climate.
weatheroffice.ec.gc.ca/index.html).

C L I M A T E  A N D
I S O T O P I C  D A T A

We examined local climate data to explore
potential causes of the drainage of Zelma
Lake and discovered that precipitation far
exceeded the recorded average during late
winter and spring of 2007 (Figure 3). Snow-
fall accumulation totalled 27.8 mm in March
and 24.0 mm in April, well above the 1951–
2007 mean values of 12.9 and 8.4 mm,
respectively. Precipitation in May of 44.4
mm, comprising 10.0 mm of snow and 34.4
mm of rain, was the highest recorded since
1951 (the mean for 1951–2007 was 12.7
mm). On 31 May, six days before our field
visit, 10 mm of rain fell, representing 23% of
the monthly total precipitation. Cumulative
precipitation over this three-month period
(96.2 mm) was almost three times higher
than the long-term mean (34.0 mm) and
more than any year since 1951 in which
complete records exist except for 2001 (96.8
mm).

Results from oxygen and hydrogen
isotope analysis of the 56 lakes sampled in
the Old Crow Flats in June 2007 are consis-
tent with above-average precipitation in the
early thaw season (Figure 4). We draw this
conclusion from assessment of the isotopic
data relative to the Global Meteoric Water
Line (GMWL) and Local Evaporation Line
(LEL), two reference lines that characterize
precipitation and surface waters in conven-
tional ∂18O–∂2H space, respectively. The
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Figures 5a to 5c
Photos of basins that have had higher water levels in

the past. Refer to Figure 1 for locations.

average isotopic composition of local snow
and rain, the main sources of input water to
lakes in the OCF, are readily distinguished
and plot near the GMWL. In contrast, nearly
all lakes are distributed along the LEL be-
cause of evaporation, although several
(including Zelma Lake) plot above the LEL

due to the recent input of over 30 mm of
rainfall. From this analysis of available cli-
mate and isotopic data, we suggest that
near-record precipitation during the March–
May period capped by an intense rain event
on 31 May raised water levels in Zelma Lake,
triggering the rapid erosion of an outlet 
and subsequent drainage into Wild Creek.
Other factors, such as melting ground-ice
and headwater erosion due to changes in
base level, may have also contributed to the
drainage of Zelma Lake but their relative
importance is difficult to assess at this time. 

F U T U R E
D I R E C T I O N S

Is the draining of Zelma Lake yet more evi-
dence of climate change impacts in high-
latitude regions? Our field observations of
the landscape of the Old Crow Flats indicate
there are numerous examples of lakes that
have contained higher water levels in the
past (Figures 5a–5c) and, thus, the drain-
ing of Zelma Lake cannot be considered a
unique event. However, if extreme precipita-
tion during the late winter and early spring
were to become more prevalent, the fre-
quency in the lateral drainage of lakes to the
channel network could increase. Water loss
may also result from increased evaporation
over a longer ice-free season and accelerat-
ed permafrost degradation. On the other
hand, observations of submerged terrestrial
vegetation in some areas of the Flats may be
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a result of elevated water levels or thermo-
erosion of shoreline areas. Clearly, greater
understanding of Old Crow Flats hydrology
over time is critical to assess the role of cli-
mate change on recent drainage events like
that of Zelma Lake and will be a primary
focus of hydroecological and paleolimnolog-
ical studies to be conducted over the next
few years. It is our hope that findings will
contribute to ecosystem management and
community plans for adapting to ongoing
environmental change.

Brent B. Wolfe (bwolfe@wlu.ca) is an Associ-
ate Professor and holds the Natural Sciences
and Engineering Research Council of Cana-
da (NSERC) Northern Research Chair in
Northern Hydroecology at the Department of
Geography and Environmental Studies, Wil-
frid Laurier University. Kevin W. Turner is a
postgraduate student at the Department of
Geography and Environmental Studies, Wil-
frid Laurier University.
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Over the past year the Canadian Polar Com-
mission has been working with several part-
ners on an evaluation of Canada’s north-
ern research infrastructure and logistics
support. Tom Hutchinson, Chair of the Com-
mission, discusses the project in this excerpt
from a recent interview.

The Polar Commission’s infrastructure and
logistics evaluation project originates with
the recognition by many people over many
years that the research infrastructure – field
stations and logistics support – for northern
science has been woefully degraded for
some time, certainly into the 1970s. While
we’ve had a lot of renewal and new oppor-
tunities with programs like ArcticNet, the
Amundsen research icebreaker, the creation
of Northern Chairs, and initiatives like the
Northern Contaminants Program, none of
those have looked at field station infrastruc-
ture. The end result is that across the north
many of the field stations – which have a
long and important historic record going
back 40 and 50 years – can no longer fully
meet the researchers’ needs. 

And so the Polar Commission – with
partners including the Arctic Institute of
North America, Indian and Northern Affairs
Canada, the International Polar Year Federal
Program Office, the Office of the National
Science Advisor, the Natural Sciences and
Engineering Research Council (NSERC), and
the Territorial governments – has been look-
ing at what research directions are being
developed and where we are likely to go over
the next 25 or 30 years in terms of research.
Then we have been asking what inputs of

funding and what changes in resources are
needed to actually do the research, based on
the present network. 

We’ve proceeded by consulting quite
widely across Canada – with northerners,
academic researchers, indigenous groups,
and government groups. First we developed
the framework of the study with the help of
a group of northern science leaders. Then
we got the managers and operators of all
the stations together in at a meeting in Que-
bec City, and asked them to describe the sta-
tus of their facilities – the needs and the de-
mands, whether they could meet them, and
what changes they felt were necessary. The
poor state of the stations was of course con-
firmed – but particularly interesting was that
they found demand had greatly increased.
In fact, all but one of the stations across the
country are fully booked up. There is a small
amount of capacity at one of the High Arctic
stations, but the others really can’t go any
further at the moment. Yet demands are still
increasing, because of IPY programs, Arctic-
Net, and all kinds of other research initia-
tives. Also, the involvement of northern gov-
ernments and northern communities has
increased. 

Next on our agenda was getting the
northern perspective. We held a second
workshop, in Yellowknife, predominantly
with northerners, and we got their take on
what is required. Many of the field stations
historically have been in isolated locations,
doing atmospheric physics or looking at
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ocean ice and so on. When we got the north-
erners involved they were very interested
and keen to be part of future research; and,
not surprisingly, they want a good deal of
the research to operate out of their commu-
nities. The northern governments have a
natural desire to learn a lot more about their
own territories and so they want to be in-
volved, with scientific research of their own.
I was struck by the depth of the feelings in
the north to get facilities built in the north-
ern communities and have them serve as
multi-purpose installations. The social prob-
lems were discussed frequently. The scientif-
ic questions – climate change, atmospheric
chemistry, ice, permafrost, and so on – make
up one package of infrastructure needs; but
the communities are much more concerned
with their own social issues and community
health. We need to be able to address all of
these. Northerners and the northern govern-
ments have to be absolutely and completely
involved in all that goes on. It’s clear that
there is a strong need and a desire to have
more training facilities in the north at a fair-
ly high level, so that skilled people are avail-
able to take advantage of the opportunities
that new developments in the north will
bring on. 

About the time of the Yellowknife
workshop the federal government switched
a big searchlight onto the north with the
Speech from the Throne and its plans to
make big investments there. That is help-
ful: it means that the North is on the radar
screen. Included in the speech was the plan

to build a “world-class arctic research sta-
tion”. We therefore had a lot of discussion
around what models might work, how they
could be developed, and how the network
that we’d discussed might be involved. There
is a very strong, almost unanimous view
that because Canada is a huge country geo-
graphically, with a lot of variety and a lot of
different terrestrial and marine situations,
we need to have a network – and that a new
“world-class” research station needs to be
embedded in this network. 

It seems there are several areas where
having a research station would be impor-
tant, and two examples immediately spring
to mind. With the increased interest in the
Beaufort Sea, with oil and gas development
and drilling in deep waters off Banks Island
– off the Shelf, in more than one thousand
feet of water, which is something new –
there was a lot of discussion as to whether
the station at Tuktoyaktuk could be redevel-
oped. Some years ago, the Polar Continental
Shelf station there was closed, and so there’s
some concern that we’re not fully servicing
the Western Arctic area, especially the Beau-
fort Sea. The current station in Inuvik focus-
ses on the Mackenzie Delta. Right over on
the other side of the country, the new land
claims settlement in Labrador has brought a
strong desire to develop research stations.
The possibility was discussed of having two
field stations in Labrador, one on the coast
in the Inuit area, and another more inland
at Goose Bay serving the Innu. 

We recently held a third workshop
where we tried to envision where research
will be going over the next 25 to 30 years.
We looked at climate change scenarios such
as changes in wildlife and sea ice conditions
– the changes in 25 years may be quite dra-
matic – and community population dynam-

ics and so on. We then asked what infra-
structure would be required for future scien-
tific research, how this fits with the network
we presently have, and what plans need to
be developed.

That’s an overview of what’s been
happening in the project. The next step is to
prepare the report, which we’re hoping to
publish some time in April. It will be a sub-
stantial summary document that will state
most of the major findings and recommen-
dations. And then hopefully for the fall we’ll
produce a more detailed final report. 

So that’s the game plan. We have had
widespread and substantial support for this
initiative – it was quite a coalition. A great
deal of thought and effort has been put into
it by people on the front lines of northern
science – those doing and managing the
research, and those most affected by it. We
are hoping it will have some influence. 

Tom Hutchinson is Chairperson of the Cana-
dian Polar Commission and Professor
Emeritus in the Environmental & Resource
Studies Program at Trent University. 
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“The good news is that the rules to com-
municate (science) effectively are few
and simple. The bad news is that it is not
easy or natural to apply them.” 

– Giovanni Carrada

The Government of Canada is investing $150
million in new funding over six years to sup-
port Canada’s participation in International
Polar Year (IPY) through science and re-
search projects focused on two priority
themes – climate change impacts and adap-
tation and the health and well-being of
Northern communities. A total of 44 science
and research projects have been funded to
date. Additional projects that focus on train-
ing, communications and outreach will
soon be announced. 

IPY projects have a variety of goals
and objectives, but they share a common
vision, and that is to leave a positive lasting
legacy in the form of new knowledge, ca-
pacity, and interest in the polar regions. This
legacy is meant to benefit not only science
and scientists but also northerners, aborigi-
nal communities and all Canadians. While it
is important that results from Canadian IPY

research projects are published in scientific
journals, results must also be publicly acces-
sible. Communicating with the public and
engaging them in polar science issues – in a
way that is understandable for all Canadi-
ans – is essential to achieving IPY’s vision. 

While many scientists are gifted com-
municators, most of us do not have the tal-
ent of David Suzuki or Carl Sagan when it
comes to explaining science concepts to a
general audience. Most scientists are much
more comfortable in the familiar territory 
of research papers and journal articles; in
other words, communicating about their
area of science with others who speak their
language – their peers. But scientists should

be encouraged to take greater responsibility
for public understanding of science. The
problem is not that we don’t know what
approach we should take, but that we find it
so difficult to step outside the culture of sci-
ence that we have learned and practiced,
and adopt a different and unfamiliar ap-
proach, one that seems unnatural to us. 

Given the importance of communi-
cating the results of IPY research to a broad
sector of Canadians, it is worth looking at
some basic principles of science communi-
cation. In this article I discuss benefits of
engaging the public in science issues, out-
line current approaches to the public under-
standing of science, and present some spe-
cific communication techniques that can be
used by scientists to help engage others in
their work and to get their message across. 

W H Y  C O M M U N I C A T E
W I T H  T H E  P U B L I C ?

Why should the average Canadian citizen
have an awareness or understanding of sci-
ence or science issues? Why should he or she
know something about the polar regions?
Simply put, we live in a knowledge-based
society. With knowledge, we are all better
equipped to participate in debate and demo-
cratic processes such as policy making. In
addition to spreading knowledge, communi-
cating science stories helps to convey the
value of a rational or scientific way of think-
ing about problems. Citizens also have a
right to know where their tax dollars go. It is
the public which often decides what re-
search will be funded and how the results
will be used. Decisions about scientists’ work
are not made by the scientific community
alone: such decisions increasingly involve
other social groups including private com-
panies, special interest groups, politicians,
and others. Interested people should be able
to follow research developments and form

their own opinion on the basis of sound, sci-
ence-based information. 

Trust has been shown to be more
important than knowledge or awareness
when it comes to achieving public support
for scientific research. Scientists can encour-
age greater feelings of trust among citizens
toward science and scientists by engaging
directly in communicating their research,
rather than relying on journalists or others
to relay information. As individuals, people
benefit by being able to make better choices
about matters relating to their everyday lives,
such as personal health and well-being.
Therefore, both individual and societal ben-
efits come from the public understanding of
science. 

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

C O M M U N I C A T I O N

The early movement for the public under-
standing of science that began in the 1980’s
promoted what is now called the “deficit
model” of science communication, whereby
scientists adopted a top-down approach to
communication. The public was seen as a
passive recipient of information: people were
empty vessels to be filled with knowledge,
and information flowed along a one-way
channel, from the source (the scientist) to
the receiver (the layperson). Science, pre-
sented as fact, was not open to question. The
deficit model considered any public contro-
versy over science a result of citizens’ lack of
understanding about the science in question.
Scientists were encouraged to increase the
public’s understanding of science – if only
people understood the science better, they
would support research, controversies would
disappear, and all would be well. In other
words, the problem lay with society. 

Science communication as a disci-
pline has come a long way. Since the late
1990’s, theories of science communication
have evolved to the current view of commu-
nication as a process of negotiation. Science
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communication involves consensus and mu-
tual understanding; it is a process of gener-
ating knowledge that is mutually accept-
able. We are now more aware that the pub-
lic is not simply a homogenous mass, but
instead consists of many diverse groups.
There is not just one public, but many. Even
among scientists, increasing areas of spe-
cialization often bring difficulties in under-
standing other disciplines. All scientists are
therefore part of the general public when
something that lies outside our own field of
knowledge is involved. 

No longer seen as passive receivers of
information, audiences are now considered
active creators of meaning, adding new in-
formation to the knowledge they already
have from previous life experience. A con-
textual approach to the public understand-
ing of science, in which scientific informa-
tion is shared in ways that take into account
an audience’s existing knowledge, beliefs,
attitudes, interests and concerns, is much
more effective in achieving science commu-
nication goals. By establishing a genuinely
open dialogue with the public, scientists can
help to build a climate of reciprocal knowl-
edge and trust between science and society
at large. Scientific knowledge is acknowl-
edged to be cumulative and provisional, and
should be presented in this light.

E N G A G I N G  
T H E  A U D I E N C E

Understanding your audience is one of the
fundamental principles behind effective
communication of science. To engage your
audience and get your message across, you
have to know something about them. Find
out as much as you can about their back-
grounds, areas of expertise, general inter-
ests, probable beliefs and values, prior
knowledge and experience of your subject,
and attitudes. Knowing your audience helps
you decide what to explore in depth and
which aspects are less important. It can also
help determine which media would be most

effective. For example, many science-based
publications, such as Meridian, have a very
diverse but largely adult readership which
includes policy makers, public servants, stu-
dents, and other researchers. New technolo-
gies such as podcasts and blogs may be
more effective at engaging younger people. 

While an audience of other scientists
is generally interested in methods, results
and other technical details, general audi-
ences are usually more interested in what
things do and in what it means for them
personally, for instance whether something
will be beneficial or detrimental to their
safety or health. This emphasis on the prac-
tical benefits of a scientific concept or dis-
covery, whether for a particular audience, a
society, or humankind, is known as “appli-
cation appeal.” The more a result influences
our way of living, the more interest it will
arouse. For polar science and climate change
issues this means finding a way to connect
what is happening in the polar regions to
people’s everyday lives. Another approach
that is effective with a general audience is
“wonder appeal, ” which emphasizes the
sense of surprise or awe people often feel in
the face of an exciting scientific discovery.

A U D I E N C E
A D A P T A T I O N

There are many strategies that can be used
to help engage an audience in your topic,
generate interest, and develop new knowl-
edge. Known as audience adaptation strate-
gies, these generally focus on making the
unfamiliar familiar. Adapting scientific
information for a general audience may
include use of narration, examples, compar-
isons, graphics and other visual representa-
tions, and logic and organization. The idea
is to use what the audience is already famil-
iar with – their knowledge, experience and
values – as building blocks upon which to
construct new knowledge. It is much easier

for someone to grasp new concepts and
ideas if they can relate them to something
they already know or have experienced. 

Stories are the oldest form of commu-
nication. Narration can make science acces-
sible and acceptable to general audiences by
creating a human story through which an
audience can identify with a scientific sub-
ject. Science can be presented to the general
public in the form of a dramatic story, com-
plete with characters, plot, setting, time
period, conflict and resolution. Often the
story is made more interesting when it is not
about the research itself, but about the sci-
entist. For example, how did the scientist
become interested in the subject, or what led
the scientist to be involved in this area of
work? The answers may be surprising.

Comparisons are particularly useful
when adapting scientific concepts for a gen-
eral audience. Bob McDonald, host of the
CBC Radio science show “Quirks and Quarks,”
is master at rephrasing the language of his
guest scientists using comparisons to famil-
iar everyday objects and situations. Syno-
nyms, similes, and especially metaphors –
like “genetic code” and “biological clock” –
are all effective. It is important to find met-
aphors that relate to the audience’s knowl-
edge and experience, and to use the same
ones consistently. Effective use of illustra-
tions, photographs and similar material not
only adds colour and interest to written text
and presentations but also helps make
abstract concepts visually concrete. 

Logic and organization, in the form
of appropriate headings, can provide clues
to the content of text rather than the struc-
ture. Scientists are taught to follow and use
the Scientific Method, a highly structured
format for reporting scientific results. Rele-
vant literature is first reviewed, the problem
or data gap is stated, a hypothesis is present-
ed, methods are described, results are de-
tailed, and finally conclusions are made. In
contrast, non-scientists generally prefer to
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get to the bottom line immediately. If they
are interested, they will continue to read or
explore further. Therefore, begin with the
most important idea, then fill in the details,
in order of importance. The opening line
must capture the audience’s attention. Jour-
nalists call this the “inverted pyramid.” 

D E A L I N G  W I T H  T H E
N E W S  M E D I A

Understanding audiences includes choosing
the most appropriate medium for your mes-
sage. Websites, blogs and podcasts can reach
niche audiences, particularly younger peo-
ple, while newspapers, television and radio
remain important because they can reach
large numbers of people. 

Many scientists are reluctant to deal
with the news media because it requires
them to interact with journalists. Most scien-
tists have no experience or training in this
area. There is also a certain amount of dis-
trust between journalists and scientists. Sci-
entists may feel that journalists do not un-
derstand the nature and value of science,
that they tend to sensationalize science sto-
ries, oversimplify, and misinterpret scientific

findings. Journalists may see scientists as
being unclear or vague, narrowly focused,
and fearful of being misquoted. Both parties
need to recognize and acknowledge that the
journalistic community and the scientific
community represent different cultures with
divergent purposes and conventions. 

Journalists want stories to have an
emotional aspect, while scientists aim to be
objective and neutral. Journalists expect sci-
ence to provide answers and certainty, but
scientific knowledge is provisional and in-
cremental. Journalists seek controversy
while scientists look for consensus. Journal-
ists are trained to give equal weight to op-
posing viewpoints; science is not about
debating, it is about evidence. These differ-
ing values and interests may result in misun-
derstandings and therefore poor relation-
ships between journalists and scientists.
Therefore, just as scientists dealing directly
with audiences need to understand some-
thing about those audiences, scientists who
use journalists to translate their messages
need to understand something about the
culture and norms of journalism to make the
most effective use of the news media. 

Scientists should be aware of factors
that might make a news item valuable to a
journalist. A “good” piece of news, accord-
ing to journalists, is meaningful and relevant
to the public. Another factor is frequency or
continuity; something that is going to be dis-
cussed for a while has news value. Also, if a
story can be co-opted, or linked to another
one already running, it has a greater chance
of getting into the news. The two research
priority areas for federally funded IPY sci-
ence meet these criteria in different ways.
Stories relating to health and well-being are
generally considered by the public to be per-
tinent because they are about issues that
concern everyone, and of which everyone
has some understanding. Many people are
beginning to understand climate change in
terms of its relevance to their own lives. As it

is frequently in the news, a new story can be
linked to an existing story. Because climate
change is a subject that will likely be around
for some time, it is worthwhile for journal-
ists to invest time in researching this topic
and in establishing relationships with cli-
mate change scientists. Scientists should
therefore try to capitalize on these news val-
ues, to get IPY science stories into the media. 

T O W A R D  
A  L A S T I N G  L E G A C Y

F O R  I P Y

This brief overview of science communica-
tion is presented in light of the vast amount
of polar research currently underway and
about to be undertaken as part of IPY 2007–
2008. Science journalists and other commu-
nication specialists will be key players in the
success of IPY in terms of achieving a posi-
tive and lasting legacy, but scientists them-
selves can contribute much to the public
understanding of science by making efforts
to disseminate their research results outside
of scientific journals, conferences, and re-
search papers aimed at the scientific com-
munity. Whether this is done directly or
through journalists associated with the news
media, effective science communication is
about establishing a relationship with an
audience, and finding a common language
and understanding. The more you know
about that audience, the more likely you are
to be successful in getting your message
across, and the more trust you will build in
the process. 

Laurie Buckland is a biologist with a back-
ground in wildlife management and envi-
ronmental assessment. She is a recent grad-
uate of the Science Communication pro-
gram at Laurentian University, and in-
terned at the Canadian Polar Commission
during her studies. She works as an environ-
mental consultant for Golder Associates Ltd.
in Ottawa. 
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The delta of the Saskatchewan River was the site of the
muskrat rehabilitation project. In the 1960s the Grand
Rapids Hydroelectric project permanently flooded the
Cedar Lake basin, turning much of the muskrat habitat
into shallow muddy lakes and bogs. This map shows the
current lake shoreline.

In the 1930s, the Manitoba Game and Fish-
eries Branch initiated a bold northern devel-
opment project designed to promote wise
resource use and to provide economic assis-
tance to the Native population of The Pas
region. This project was based on environ-
mental manipulation, resource and eco-
nomic planning, income redistribution, and
federal and provincial cooperation. D.M.
Stephens, Deputy Minister of Manitoba
Mines and Natural Resources had good rea-
son for boasting that “the men on this job
are not only running a very complicated but
also a very large business” and he took pride
in “the world’s largest muskrat ranch.”1

During an era (ca. 1935–1955) when feder-
al and provincial agencies cooperated in

northern regions to promote the traditional
Native economy, the Summerberry Muskrat
Rehabilitation Project provided encourage-
ment for those who believed that conserva-
tion principles and techniques could be
employed to promote Native well-being.
This comprehensive approach to resource
management was referred to as a “northern
development project,” perhaps the very first
example of state intervention to be so desig-
nated.2 This article provides only a brief his-
torical précis of a unique process – a plan-
ned intervention in the muskrat habitat and
Native economy of northern Manitoba – that
is relevant to current interests in sustainable
development and co-management.

The project took its name from the
Summerberry River, a major channel tra-
versing the Saskatchewan River wetland
delta region. This vast, swampy region in-
cludes many shallow lakes and creeks and a
marsh vegetation cover of willows and bul-
rushes. For the muskrat (Ondatra zibethi-
cus), which is well adapted to wetlands, this

was an ideal environment. While these ro-
dents can reproduce rapidly, disease, pre-
dators, and periodic freeze-outs from low
water levels keep their populations in check.3

The wetland carrying capacity for muskrats
is largely determined by a narrow marginal
strip of emergent vegetation.4 Drought severe-
ly alters habitat, reducing food and lodging.

F U R  R E S O U R C E S
H A D  B E E N  O V E R -

E X P L O I T E D

The intense spring muskrat hunt had long
been an important traditional source of in-
come for Natives, even though muskrat pelt
prices were low compared to beaver and the
ten-year population cycle exhibited extreme
fluctuations. For the Hudson’s Bay Company
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1 Arch ives  of  Manitoba,  Department  of  Mines  and
Natural Resources, Record Group 17, B1, box 6, file
32.3.1, Department letter for October 1945 (hereafter
AM, RG17).

2 AM, RG17, B1, box 96, file 32.1.23 (5 January 1938).
3 Stan Boutin and Dale E.  Brikenholz.  “Muskrat and

Round-Tailed Muskrat,” Wild Furbearer Management and
Conservation in North Amer-
i ca , Milan Novak,  James A.
Baker, Martyn E. Obbard and
Bruce Malloch, eds. (Toronto:
Ontario Ministry of Natural
Resources,  1987) pp.  314–
325.  The  semina l  work  on
muskrats is Paul L. Errington,
Muskrat Populat ions (Ames:
Iowa State University Press,
1963). Errington visited the
project in 1948.

4 J.A. McLeod, “A Consideration
of Muskrat Populations and
Populat ion Trends in  Mani -
t o b a ,”  Tr a n s a c t i o n s  o f  t h e
Royal Society of Canada, vol.
4 4 ,  s e r i e s  3  ( J u n e  19 5 0 ) ,  
p. 88.
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(HBC), this region, part of the Cumberland
House District, was a major source of musk-
rat pelts.5

By the 1930s, however, the fur re-
sources of this region were virtually non-
existent. Significant fur price increases after
1900 had attracted many non-resident White
trappers to the subarctic and conservation
regulations lacked force. Consequently, fur
resources had been over-exploited, severely
jeopardizing the ability of Natives to live off
the land. Policy-makers understood the mag-
nitude of the decline of the Saskatchewan
River Delta muskrat country, where the 1902
harvest of 600,000 had plummeted to half
by 1910 and further dwindled to annual
yields of 10,000 pelts in the 1930s.6 The
extended drought of that decade dried up
the Saskatchewan River Delta wetlands and
the muskrat habit at contracted. Moreover,
fur prices had dropped, like those of other
commodities during the Great Depression. 

While the Treaty Indian population
received some assistance from the federal
Department of Indian Affairs, Manitoba au-
thorities were well aware that The Pas Métis
were suffering extreme destitution. A 1938
survey of ten Métis communities in the region
indicates average annual family incomes
from $35 to $231.7 L.H. Pinney, Inspector of
Game and Fisheries, explained that: “... the
relief personnel simply hand the Halfbreed
applicant about $3.00 worth of flour, lard
and tea and tell him to go out and live off the
country”; and consequently, it was “difficult
to administer the Game laws fairly and equi-
tably.”8 Authorities could do little to assist
except relax hunting regulations.

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

T H E I R
T R A D I T I O N A L

L A N D S  W O U L D  B E
L E A S E D  O U T  A N D

C L O S E D  O F F

It was Tom Lamb, a pilot and businessman
from The Pas, who demonstrated the possi-
bility of habitat rehabilitation. By investing
in water control features to stabilize levels,
he quickly brought muskrats back on 50,000
acres of swampy Crown lands he had leas-
ed from the province. Understandably, the
Native population of the region became
alarmed that their traditional lands would
be leased out and closed off. In the spring of
1934, a joint petition from the Treaty Indians
and Métis stated:

We, the undersigned Indians of The Pas
Band, the Members of the Northern-Half-
Breed Association, and Residents of The
Pas and vicinity do hereby respectfully
protest against the further leasing of any
lands in The Pas area, that, [sic] is, along
the Saskatchewan River, The Pas River,
or in the vicinity of Moose Lake, for the
purpose of fur farming or rat farming,
on the grounds that it is vitally interfer-
ing with our means of livelihood, and
that it will cut us off from the trapping
grounds that have been ours from time
immemorial ...9

Similarly, in 1935, The Pas region
Natives requested an exclusive-use area by
arguing that “the Treaty Indians were faith-
fully promised that their means of making a
living would not be interfered with, and the
Halfbreeds who are born in these parts, are
all closely related to the Reserve people, so
practically speaking, we are all one.”10

The question of treaty rights provided
an interesting challenge to the province’s
intended private enclosing of muskrat swamps
for private benefit. Natives successfully peti-
tioned provincial authorities to include them
in plans for “muskrat ranching”; the gov-
ernment then took on muskrat rehabilita-
tion as a public project and the state became
committed to intervention in the fur indus-
try. The request for an exclusive-use area
also received federal government support.
The federal Minister of Mines and Resources,
T.A. Crerar, wrote to Manitoba Minister of
Mines and Natural Resource, J.S. McDiarmid
in 1938:

It is unnecessary to state that the sole pur-
pose I have in mind in seeking to secure
long term leases on two or three areas
suitable for the propagation of muskrats
in the province of Manitoba is to estab-
lish the members of certain Indian
bands on a partially self-supporting basis.
You are aware that these Indians enjoy a
number of rights guaranteed to them by
the Government. In addition to this, there
are certain moral obligations imposed
upon the Crown, to which I might attach
utmost importance. Perhaps the most
important of these is the one relating to
the hunting and trapping rights enjoyed
by our Indians over a long period of years
– rights which are always subject, of
course, to the laws governing such activi-
ties which may be enacted from time to
time.11

McDiarmid’s reply indicates that pro-
vincial and federal cooperation to promote
conservation could be consistent with the
spirit and intent of the treaties: “I feel that
the Province has and will continue to coop-
erate with you fully in your desire to live up
to the spirit of the Indian treaties.”12 As a
result, the federal government negotiated

18C A N A D I A N  P O L A R  C O M M I S S I O N

5 Hudson’s Bay Company Archives, B.239/h/1-3, Fur
Returns, 1821–1891.

6 D . M .  S t e p h e n s ,  “ F u r  R e h a b i l i t a t i o n  i n  N o r t h e r n
Manitoba,” Canadian Geographical Journal, vol. 30, no. 1
(1945) p. 12.

7 AM, RG17, B1, box 33, file 32.1.1.b, Census of The Pas
District Métis (1938). 

8 AM, RG17, B1, box 33, file 32.1.1.b (18 February 1938).

9 AM, RG17, B1, box 96, file 32.1.10 (ca. February 1934).
In this  era,  the term “Halfbreed” was used by the
English-speaking Métis of The Pas region.

10 AM, RG17, B1, box 96, file 32.1.10, Petition to Minister
of Mines and Natural Resources from The Pas, Moose
Lake, Cedar Lake bands and the Northern Halfbreed
Association (18 June 1935).

11 AM, RG17, B1, box 96, f i le 32.1.23 (14 December
1937). 

12 AM, RG17, B1, box 96, file 32.1.23 (5 January 1938).



the Two Island Block lease with Manitoba.
The Department of Indian Affairs ensured
Treaty Indian participation by paying for
further development of the wetlands reha-
bilitation; however, this portion of the Sum-
merberry Project was set aside exclusively
for both Treaty Indians and the Métis.13

M A X I M U M
E C O N O M I C
S E C U R I T Y  

F O R  T R A P P E R S
T H R O U G H O U T  

T H E  Y E A R

By the late 1930s, the province set aside
137,000 acres as the Summerberry Block,
obtained federal funding to build the water
control features with local labour, and clos-
ed the region off to trapping.14 Construction
of water control features began in 1937. The
ensuing employment helped compensate for
closing off of the block to trapping. Water
levels were raised by dams and dikes that
held back the peak water flows and canals
diverted water to adjacent marshes and
lakes. Very quickly muskrat populations
surged (3,951 lodges in 1937 to 32,369 lodges
in 1939), and by all accounts the carrying
capacity for muskrats of this swampy region
had grown. Officials believed that water
control was the essential requirement for
increasing muskrat populations, thereby
making northern wetlands productive and
revenue-producing. However, muskrat re-
habilitation plans went well beyond scientif-
ic conservation and included an income pol-
icy, as Deputy Minister Stephens explained:
“Fur should be handled and sold in such a
manner as to provide the greatest possible
financial return to the trapper” and “Funds
accruing to the trappers should be distrib-

uted in such a fashion as to provide the max-
imum of economic security throughout the
year.”15

After stabilizing water levels and
nursing back the muskrat, orderly harvest-
ing of this fur-bearer began with counting
lodges to monitor population changes, re-
stricting access to the block, setting individ-
ual trapper quotas, and employing Senior
Trappers and Game Guardians to supervise
trappers. The project’s income objectives
required a major reorganization of the tradi-
tional, open-access harvest; consequently,
trapping effort was controlled and directed.
The count of muskrat lodges was spatially
detailed in order to determine the annual
harvest level. The block had been divided
into “sections” composed of “zones.” The
zone, about 8 square miles in size was the
smallest unit, and was used for compiling
data and allocating effort. Zone boundaries
were established by topographical features,
and specific zone conditions (and therefore
potential yields), such as water levels and
feed, could be considered when directing
trapping. 

A N  O R G A N I Z E D
A N D  E F F I C I E N T

H A R V E S T

Total harvesting effort varied from year to
year according to the number of trappers
allowed to participate, and by a pre-set indi-
vidual quota. The rat census was carried out
in mid-October, and by February, after the
winter weather effects could be assessed,
planners held a meeting to establish individ-
ual quotas and the number of trappers per-
mitted onto the block.16 Provincial officials
preferred increased employment (number of
trappers) over income (value of quota). Be-
cause the count of rat houses provided pre-
cise spatial information on potential yields,

harvesting could be restricted to particular
zones. State management controlled the
timing of the trapping season, and so har-
vesting occurred when the pelts were at
their prime and would bring the best price.

The engagement of a large number of
trappers and the need to produce the highest
quality pelt demanded a well organized and
efficient harvest. Along with the regular
Game and Fisheries Branch staff, Temporary
Game Guardians and Senior Trappers helped
organize production. The Temporary Game
Guardians were placed in the delta two weeks
prior to the harvest to discourage poaching,
and received as pay an extra quota of rats
over the ordinary limit. From five to ten Or-
dinary Trappers were assigned to a Senior
Trapper. According to Stephens the duties of
the Senior Trapper consisted of “supervising
the trapping as well as the stretching and
drying of pelts, assisting in the enforcement
of the regulations and acting as general fore-
man over the trappers assigned to that partic-
ular zone.”17 These foremen kept daily pro-
duction records and were also rewarded by
an extra quota of rats. Under the active di-
rection of Game and Fisheries Branch staff,
the harvesting and the management of the
muskrat of the Lower Saskatchewan River
Delta was therefore closely monitored and
clearly structured.

Once the swamps were reopened to
trapping, the spring hunt became a major
event. Stephens described it: “A few days
before the season begins a general exodus
takes place and The Pas becomes a hive of
activity with trappers purchasing supplies [,]
loading up their gear, and generally their
families too, on the trucks, tractor or horse
sleighs ready to take them down.”18 After
being outfitted, trappers entered the rehabil-
itation block through five control points.
Groups of Ordinary Trappers then moved to
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13 AM, RG17, B1, box 96, file 32.1.23, Schedule A of the
Agreement (15 November 1939).

14 The province obtained funding from the Unemployment
and Agricultural Assistance Act. Eventually, 565,000
acres were brought under this rehabilitation scheme,
Errington, p. 670.

15 Stephens, p. 14.
16 AM, RG17, B1, box 6, file 32.3.1, Department letter

(October 1945).

17 Stephens, p. 14.
18 AM, RG17, B1, box 6, file 32.3.1, Department letter

(October 1945).



their assigned territory with their Senior
Trapper, and once they had harvested their
quota, exited through a control point where
their pelts were dropped off, counted, rough
graded, bagged, and tagged with the trap-
per’s name. Barges moved the bags of rat
pelts to The Pas. 

Although the direct involvement of
Game and Fish Branch staff and the new
highly organized and controlled production
system significantly changed the traditional
work of muskrat trapping, important aspects
of the traditional family-based harvesting
system remained, as Stephens observed:

The individual trapper may take any-
where from a week to a month to com-
plete his quota, but in many cases whole
crews will work together until every mem-
ber has his full complement of pelts. This
is quite a matter of pride with many of
the senior trappers. While the men are
out trapping the women skin and stretch
the pelts ready for the market.19

In fact, the organization and mobi-
lization of labour as teams under the direc-
tion of Senior Trappers may have allowed for

more co-operation than previously. Appar-
ently, this new organization did not foster
individual trapping on a competitive basis.
Furthermore, the Temporary Game Guard-
ians and Senior Trappers had both harvest-
ing (supervising production) and manage-
ment responsibilities (enforcement of regu-
lations). The state had involved Natives in
the management of this planned system of
resource exploitation. 

Economic planning sought not only
to ensure sustainable muskrat populations
but also to maximize employment and se-
cure incomes for trappers. The Game and
Fisheries Branch financed the trapper’s
spring hunting outfit, and by pooling the
pelts, secured high prices at Winnipeg auc-
tions. Local fur buyers, such as the HBC,
were cut out of the purchasing of muskrat.
Figure 1 indicates the distribution of the
value of Summerberry muskrats. Between
1940 and 1963, 61% of the market value
went directly to the trapper as monthly pay-
ments. With the government officials han-
dling the fur, the trapper received a much
larger share of the market value of the musk-
rat pelt than previously.

M O N T H L Y  I N C O M E
A T  T H E  P A S  

“ M A D E  A
N O T I C E A B L E

D I F F E R E N C E ,
E S P E C I A L L Y  

I N  T H E  C H I L D R E N ”

By comparison with the economic realities
of the Great Depression, the Summerberry
Project had positive income and employ-
ment results. Figure 2 indicates participation
by trappers. In 1941, The Pas Indian Agent
Lovell stated that “practically all of them had
been trapping muskrats.”20 In the 1940s, the
$20–25 monthly income from spring trap-
ping had a noticeable effect on living stan-

dards. Indian Agencies Inspector A.G. Ham-
ilton recorded that at Moose Lake “the
steady income of $20.00 per month has
greatly improved conditions” and that
monthly income at The Pas had “made a
noticeable difference, especially in the chil-
dren.”21 During the project’s construction
phase, Métis accounted for 90 % of the la-
bour.22 With no more than one month’s la-
bour, Métis family annual incomes had been
raised over the 1938 level. Orderly harvest-
ing and product pooling improved incomes. 

In revenue terms, the Summerberry
Project worked very well for the provincial
government. Between 1935 and 1940, devel-
opment costs for the original Summerberry
Block (construction work, survey, cabins,
buildings, protection and maintenance) to-
taled $157,268.84.23 Much of this expendi-
ture led to employment of local labour and
as a result, injected badly needed cash into
the region. Evidence of the financial feasibil-
ity of muskrat rehabilitation came when 
the Game and Fish Branch earned $35,98624

in project revenue and fur royalties from 
the production (1940–1944), the provincial
government’s share was $193,757.67 and
$27,998.40 was earned as royalties.25 Ste-
phens pointed out that revenues were “con-
siderably more than the total of all expendi-
tures on the project.”26 Thus, in a few years
the government’s revenues exceeded the ini-
tial project capital costs and state interven-
tion was an unqualified fiscal success.

Along with the successful expansion
of wetlands, the fur rehabilitation approach
permitted the adoption of new management
techniques (over-trapping of rat predators,

20C A N A D I A N  P O L A R  C O M M I S S I O N

19 AM, RG17, B1, box 6, file 32.3.1, Department letter
(October 1945).

20 Library and Archives of Canada, Department of Indian
Affairs, Record Group 10, vol. 6738, file 420-4 pt. 4 (4
June 1941), (hereafter LAC, RG10).

21 LAC, RG10, vol. 6738, file 420-4 pt. 4 (16 April 1941).
22 AM, RG17, B1, box 96, file 32.1.23 (15 July 1937).
23 PAM, RG17, B1, box 33, fi le 32.1.1 D (10 February

1941).
24 M a n i t o b a ,  A n n u a l  R e p o r t  f o r  t h e  D e p a r t m e n t  o f  

Mines and Natural Resources (1944), p. 69 (hereafter
ARMNR). 

25 ARMNR (1944), p. 69.
26 Stephens, p. 18.

Figure 1 
Distribution of the value of Summerberry Project
muskrat yields, 1940–1963. Source: Manitoba, Annual
Reports for Mines and Natural Resources (1940–1964).
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FIgure 3
Total annual Summberry Project muskrat yields,
1940–1963.

Figure 2 
Total number of Summerberry trappers, 1940–1963.
Source: Manitoba, Annual Reports for Mines and Natural
Resources (1940–1964).

selective trapping of muskrats unlikely to
survive winter, and even trapping out dis-
eased rats once detected in particular zones)
to enhance production. Regrettably, after a
few years, the initial success of the Summer-
berry Block was tempered by a crash in
muskrat populations. Figure 3 indicates the
total yields for the duration of the project.
The 1942 and 1943 yields were marginal.
Stephens discussed a “falling off of both the
rate of increase and the quality of pelts pro-
duced” when corresponding with University
of Alberta zoologist William Rowan.27 Early
investigations indicated that constant water
levels had interrupted the marsh nutrient
cycle. Vegetation eaten by the rat was
depleted of certain nutrients.28 Stephens
explained:

Our marsh development programme
has been formulated on the premise that
constant water levels provided the best
environmental conditions for the sus-
tained production of muskrats. In a nat-
ural marsh area water levels generally
fluctuate considerably over a relatively
short period of time. We may find that we
have to simulate the fluctuation on our
developed areas.29

Yields had been sustained by spatial
expansion of the managed muskrat habitat,
but similar population dynamics were en-
countered in the new blocks. Rat population
increased rapidly, but within two years of
harvesting, yields dropped (see Figure 3).30

These problems could not be ignor-
ed and in the summer of 1947 scientific re-
search into the changes to wetlands ecology
caused by stabilized water levels began. By
1949, it was apparent that prolonged flood-
ing had depleted the soil of nitrogen, which
after four or five years caused a deteriora-
tion of plant growth. Moreover, plants did
not re-seed unless mud banks were ex-
posed.31 The annual report for Mines and
Natural Resources concluded: “Field studies,

21

27 AM, RG17, B1, box 24, f i le 14.5.6.C (28 February
1947); see also ARMNR (1946), p. 75. 

28 AM, RG17, B1, box 24, f i le 14.5.6.C (28 February
1947).

29 AM, RG17, B1, box 24, f i le 14.5.6.C (28 February
1947).

30 AM, RG17, B1, box 24, f i le 14.5.6.C (28 February
1947).

31 ARMNR (1949), p. 69.
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Muskrat rehabilitation blocks in
The Pas region(map shows
current Cedar Lake shoreline)

Summerberry

Lamb lease

Two Island

Other blocks

Figure 5
Trappers with their supplies aboard a Department of
Mines and Resources tractor train transporting men from
The Pas to the trapping grounds. Photo: Jack
Long/National Film Board of Canada. Photothèque/
Library and Archives Canada/PA-114382.
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particularly of the Summerberry and Netley
Marshes, substantiated the contention of
earlier reports that an occasional season of
low water is necessary in order to have vig-

orous regeneration of desirable marsh vege-
tation.”32 Since then, the effects of river im-
poundment on riparian communities have

The Pas



Figure 4
Muskrat trapper and his daughter travelling down river
to The Pas, May 1945. Photo: Jack Long/National Film
Board of Canada. Photothèque/Library and Archives
Canada/PA-144823.

become better known. Stabilized water lev-
els affect the marsh nutrient cycle and the
available habitat for regular succession of
marsh vegetation. In two respects the feed of
the muskrat had been affected: the available
vegetation was nutrient-deficient and the
volume of the biomass was reduced. 

Observations from the 1940s are con-
sistent with contemporary knowledge about
impounded streams; Kellerhals and Gill sug-
gested in the 1970s that when “the perturb-
ing effect of spring floods is reduced or elimi-
nated plant succession soon begins to reduce
the productivity of the alluvial habitat. With-
out continued initiation of primary succes-
sion, the biological productivity of any
northern floodplain or delta soon diminish-
es.”33 Stabilized water levels were intended
to improve the carrying capacity and man-
aged harvesting was designed to prevent
over- or under-harvesting; however, stable
water levels did not seem to have secured
carrying capacity at a high level. Unfortu-
nately, the project’s environmental model
(stable water = stable muskrats) proved to
be too simple. The goal of eliminating the
fur cycle through environmental manipula-
tion was unattainable.

As fur prices declined in the 1950s,
and the ratio of cost of trapping to revenue

increased, interest in muskrat trapping
waned, but the project came to an abrupt
end with the Grand Rapids hydroelectric
project’s damming of the Saskatchewan
River. The effects of this impoundment had
been anticipated. H.E. Wells and E. Daggitt
reported in 1958:

The survey is informed from reliable
sources [that] the Big Grand Rapids
Power Project will be commenced within
a few years. We have had a look at the
maps and charts which show what the
water levels will be like in the reservoir of
Cedar Lake. It will destroy most of the
good muskrat habitat in the Summerber-
ry. If and whn [when] the power project is
completed the Summerberry program
will have to be completely revised and it
appears impossible to imagine what pro-
gram for the remaining marsh could be.34

The last official reference to the 
Summerberry Project was a mention in the
annual report that only some 28,160 pelts

had been harvested in 1964.35 The flooding
caused by this megaproject severely disrupt-
ed the muskrat habitat, and it had a number
of other impacts on the livelihood of nearby
Native communities.36

S U C C E S S F U L
P R O M O T I O N  O F  

A  S U S T A I N A B L E
N O R T H E R N  N A T I V E

E C O N O M Y  T H R O U G H
C O N S E R V A T I O N

P L A N N I N G

While muskrat ranching encountered a
more complex wetlands ecology than antici-
pated, economic planning based on orderly,
structured harvesting had allocated labour
rationally and successfully obtained a fairer
share of the market value for trappers. In

23

32 ARMNR (1951), p. 75.
33 Rolf Kellerhals and Don Gill, “Observed and Potential

Downstream Ef fects  of  Large Storage Projects  in
N o r t h e r n  C a n a d a”,  Tr a n s a c t i o n s  o f  t h e  E l e v e n t h
International Congress on Large Dams, vol. 1 (Paris:
International Commission on Large Dams, 1973), p.
745; and see Geoffrey E.  Petts,  Impounded Rivers :
Perspectives For Ecological Management (Chichester:
John Wiley and Sons, 1984).

34 AM, RG17, B1, Box 42, Interim Report Registered
Trapline Survey (4 February 1958), p. 14; see also
ARMNR (1960), pp. 108, 110.

35 ARMNR (1964).
36 James B. Waldram, As Long as the Rivers Run: Hydro-

electric Development and Native Communities in Western
Canada (Winnipeg:  Univers ity of  Manitoba Press,
1988), pp. 81–114.
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contrast to some depression-era projects,
this initiative’s revenues exceeded its devel-
opment costs and the investments in water
control were recouped. The Summerberry
Project was thus a very successful instance
of Depression-era inspired public sector in-
tervention. This Manitoba project was also
instructive to other joint federal and provin-
cial efforts promoting the sustainability of
northern Native economies through conser-
vation planning. In common with US Presi-
dent Roosevelt’s New Deal responses to the
economic crisis of the 1930s, the Summer-
berry Muskrat Rehabilitation Project was
designed to promote resource conservation,
economic planning, and income redistribu-
tion. Of special note is the fact that this pro-
ject involved Native communities: these are
often assumed to be marginal and irrelevant
to world trends, and yet this population had
not been left unaffected by the global down-
turn of the 1930s. 

The goal of eliminating the fur cycle
by stabilizing water levels was not achieved;
but significantly, state involvement in this
industry had transcended typical regulatory
policies that limited harvesting effort (li-
censes and closed seasons). Moreover, con-
servation was not used as a guise to re-
allocate Native resources to sportsmen, as it
sometimes has been. In this project many
decades ago, Native people and federal and
provincial officials clearly demonstrated the
benefits of economic planning and income
redistribution. 

Frank J. Tough is a Professor in the Faculty
of Native Studies at the University of Alberta.

Arctic Hell-Ship: The Voyage of HMS

Enterprise 1850–1855, by William
Barr. Edmonton, University of Alberta Press,
2007. ISBN: 0-88864-472-8. Paperback, 318
pp., $34.95 CDN. 

The exploration of the polar regions and,
specifically, the search for the Northwest
Passage and the lost expedition of Sir John
Franklin, produced some of the most dra-
matic, harrowing, and tragic episodes in the
history of human endeavour. The story of
Captain Richard Collinson and the voyage of
HMS Enterprise was not one of these.

Collinson, an experienced and re-
spected navigator and surveyor, sailed to the
Arctic in 1850 to look for the Northwest Pas-
sage and for traces of the lost expedition. His
ship and crew spent three winters frozen
into the ice, not a unique or even remark-
ably unusual experience in those days. They
suffered no disasters or unusual hazards: no
starvation, no epidemics, no shipwreck, no
rash of fatal accidents, no mutiny … only

the normal discomforts and deprivations of
that time, place, and activity.

Why, then, the title of this book,
which forebodes some or all of the dire
events that other polar explorers suffered?
The explanation lies in the almost constant
friction between Collinson and his officers,
which William Barr, the author, attributes
almost exclusively to the faults of the Cap-
tain. To summarize the story, Collinson
seems to have been a somewhat irascible
man, not very decisive (and not uniformly
successful in the decisions he did make),
considerate of his crew but overbearing and
dictatorial toward his officers. In turn, his
officers indulged in disrespect, criticism, and
quibbling. 

One of the most critical was Second
Master Francis Skead, the ship’s navigator,
who ran afoul of Collinson early and had
nothing good to say about him ever after.
Barr relies extensively on Skead’s journal
and his later annotations on Collinson’s ac-
count of the journey, generally blaming Col-
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llinson for misjudgments, excessive caution,
and petty tyranny, to a great extent based on
Skead. But Skead is a highly biased witness,
whose accusations deserve much more
skepticism than they get in this book. 

There is no doubt that Collinson was
a petty martinet toward his officers, almost
all of whom (including all of the commis-
sioned line officers) ended the three-year
expedition under arrest. Their offenses were
minor by civilian standards, but one can un-
derstand that criticizing and contradicting
the Captain would not be overlooked in a
naval vessel. 

Actually, Collinson’s brother, Major-
General Thomas Collinson, got it right:
“There appears to be something in that par-
ticular [i.e., Arctic] service – either the in-
tense cold, or the poor feeding, or the close
confinement between decks for several
months without regular employment, or in
all these together – that stirs up the bile and
promotes bitter feelings …” (quoted on pp.
237–238). Modern research has amply dem-
onstrated the increase in interpersonal fric-
tion, irritability, and general stress caused by
long periods of isolation and confinement,
and reading this account one can sympa-
thize with both the Captain and the officers
who suffered the results. 

One telling point is that Collinson’s
problems were only with those in close con-
tact with him; toward the crew, he was
thoughtful and foresighted (too lenient, ac-
cording to Skead). He made sure that there
were opportunities for recreation, having a
skittle alley and billiard room constructed on
the ice, supporting theatrical performances,
sending men out to hunt and fish, trying to
relieve the boredom of being iced in. He even
reproved and punished the Assistant Sur-
geon for calling one of the men a bloody
fool.  

Aside from the running story line of
the conflict, the tale of the expedition is fair-
ly routine. Enterprise did not discover the
Northwest Passage, found no useful clue

about Franklin’s fate (Collinson ignored what
might have turned into one), and explored
very little previously unknown territory.
Barr gives detailed descriptions of such top-
ics as the subsidiary sledging and boating
expeditions sent out from the ship and its
provisioning both in port and in the Arctic,
the latter down to how many ptarmigans,
ducks, and other game were shot by hunt-
ing parties. Repeated encounters with Inuit
make for interesting reading; relations were
generally amicable, but the crew never
trusted the Inuit not to attempt to steal desir-
able items, and the Inuit often justified those
suspicions.

The story of the voyage would have
been easier to follow if Barr had provided
one large-scale map showing all of it, and if
all of the maps had incorporated a track
chart. In addition, given that this was a
three-year trip, occasional references to the
year (not only the month and day) when
various events occurred would have been
helpful.

All in all, the voyage was quite mun-
dane by the standards of exploration stories.
The dramatization of the conflicts between
Collinson and his officers, which resulted in
bitterness but no courts-martial or punish-
ments after returning, does not elevate it
into anything very special. Still, the book is
a useful reminder of the special importance
of good leadership under extreme condi-
tions, and – because Barr’s sources include
unpublished journals and other materials
scattered around libraries and private collec-
tions – fills a gap in the history of polar
exploration and the search for Franklin.

Peter Suedfeld is Professor Emeritus, Depart-
ment of Psychology, University of British
Columbia. His research interests include the
effects of challenging and stressful environ-
ments such as spacecraft and polar stations
on psychological processes and behaviour.
He is former Chair of the Canadian Com-
mittee on Antarctic Research .

N E W  B O O K S

The Arctic Promise: Legal and Po-

litical Autonomy of Greenland and

Nunavut , by Natalia Loukacheva. Toron-
to, University of Toronto Press, 2007. ISBN:
0802092950.

In Canada’s Eastern Arctic and Green-
land, the Inuit have been the majority for
centuries. In recent years, they have been
given a promise from Canadian and Danish
governments that offers them more respon-
sibility for their lands and thus control over
their lives without fear of being outnum-
bered by outsiders. The Arctic Promise looks
at how much the Inuit vision of self-gover-
nance relates to the existing public gover-
nance systems of Greenland and Nunavut,
and how much autonomy there can be for
territories that remain subordinate units of
larger states.

The Return of Caribou to Ungava,

by A.T. Bergerud, Stuart N. Luttich and
Lodewijk Camps. Montreal, McGill-Queens
University Press, 2007. ISBN: 9780773532335.

In one of the great natural marvels of
hoofed mammal demography, the George
River caribou herd increased from 15,000
animals in 1958 to 700,000 in 1988 – the
largest herd in the world at the time. The
authors trace the fluctuations in this caribou
population back to the 1700s, detail how the
herd escaped extinction in the 1950s, and
consider current environmental threats to its
survival. 
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H O R I Z O NSurviving in Different Worlds:

Transferring Inuit Traditions from

Elders to Youth, edited by J. Oosten and
F. Laugrand. Iqaluit, Nunavut Arctic College,
2007. ISBN: 1896204708.

This book presents information from
two workshops that brought Nunavut elders
and young people together to discuss Inuit
traditional knowledge. Inuit elders discuss a
variety of topics including survival, mar-
riage, shamanism, and legends.

After the Melt (IPY)
An International Conference 
on Ecological Responses to 
Arctic Climate Change
5–7 May 2008
University of Aarhus, Denmark

http://ipy.dmu.dk

3rd Annual International Polar and
Alpine Microbiology Conference 
11–15 May 2008
Banff, Alberta

www.polaralpinemicrobiology.com

Aboriginal and Northern Studies
Research Conference
12–14 May 2008
University College of the North, Thompson,
Manitoba

sbarber@ucn.ca

Polar Tourism: 
a Tool for Regional Development
21–25 August 2008
Kangiqsujuaq, Nunavik, Quebec

www.polartourismnetwork.uqam.ca

The Northern Community 
in the 21st Century: Seeking 
Balance in a Changing North –
Fifth Northern Research Forum
(NRF) 
24–27 September 2008 
Anchorage, Alaska, U.S.A.

www.nrf.is

16th Inuit Studies Conference
23–25 October 2008
Winnipeg, Canada

Chris Trott, trottcg@cc.umanitoba.ca
Peter Kulchyski, kulchysk@cc.umanitoba.ca
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