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Abstract

This paper presents research that integrates natural and 

social science data with the knowledge from commu-

nity members to document the implications of climate 

change for travel routes, used by community members 

in Ulukhaktok to access seasonal harvesting grounds, 

and how policy decisions can enhance capacity to adapt 

in the future. It outlines steps for engaging arctic com-

munities in climate change research and describes an 

approach to assessing vulnerability. The approach is ap-

plied in a case study for the community of Ulukhaktok, 

Northwest Territories (NT), Canada. Information was 

collected from a triangulated set of resources including, 

community reports, climate records, existing research, 

and 62 in-depth interviews with community members. 

Data indicates that climate change together with soci-

etal changes have resulted in compromised trail routes 

to harvesting grounds and increased hazards for travel-

ers. Current adaptive strategies involve traveling via 

alternative modes of transportation and travel routes, 

taking extra precautions before and during travel and 

sharing country foods. Adaptations are not universal 

among community members and changing trail condi-

tions have resulted in community members spending 

less time traveling on the land harvesting country foods 

which has implications for food security, local economy, 

cultural preservation and health.

Since March, changes go from fog to rain, it is not 
normal weather. It really aff ects the people who 
go out on the land, travel on the land. When peo-
ple want to travel and weather pa" erns change 
like this it aff ects their emotions, their mental-
ity. They live on country food. It [traveling on 
the land and harvesting] is good for their soul, a 
time to spend with family (translated from Inu-

innaqtun by Annie Goose, 15 July 2005). 

- Jimmy Memogana, Ulukhaktok

Introduction

Evidence of climate change has been widely document-

ed in the Arctic including, changes in temperature, fre-

quency and magnitude of extreme weather, sea-level 

rise, sea ice dynamics and permafrost thaw (Hinzman 

et al., 2005; McBean et al., 2005; Gearheard et al., 2006; 

Laidler 2006). These changes are projected to continue 

and the eff ects of future climate change are expected 

to be felt the earliest and most pronounced in the Arc-

tic (Arzel et al., 2006; Teng et al. 2006). Arctic people 

have long known about and coped with environmen-

tal changes; however, the rapid rate of current climate 

change together with changing livelihoods is creating 

signifi cant challenges for Inuit way of life. One of these 

challenges is the ability for community members to trav-

el on the land and participate in subsistence harvesting 

activities under changing environmental conditions. 

During the past half century, Inuit have experienced 

rapid social, political and economic changes, including 

moving into permanent se" lements, compulsory edu-

cation, health care services, the introduction of wage 

economies, new technologies, and increasing pressure 

for natural resource development (Oakes and Riewe 

1997; Damas 2002; AHDR 2004; ACIA 2005; Ford et al. 

2006a; Ford et al. 2006b). Despite undergoing sweeping 

socio-economic and political changes, Inuvialuit in Ul-

ukhaktok continue to live in close association with the 

natural environment and travel on the land and subsist-

ence harvesting are important activities in the lives of 

community members (Usher 2002; IHS 2003). Harvest-

ers use a vast network of travel routes to access seasonal 

harvesting grounds, most o$ en via mechanized trans-

portation including snow-mobile, all-terrain vehicle 

(ATV) and motor boat; as a result, people are making 

shorter duration, more frequent trips on the land. 

As described by Condon et al., (1995), Collings et al. 



149Third Theme

(1998) and substantiated in interviews, in the opinion 

of most community members, country foods (fi sh and 

wildlife that are harvested from the land) are preferred 

because they are healthier, fresher, and therefore bet-

ter tasting, more satisfying, and less expensive to ob-

tain. Furthermore, the acquisition and consumption 

of country foods is essential to cultural identity. The 

importance lies in the activity of harvesting, spending 

time with family members, the fulfi llment and pride as-

sociated with the harvest and also in the distribution of 

country foods in the community. In addition, over half 

of the community earns some cash income from meth-

ods other than wage employment (Stern 2001). Subsist-

ence harvesting off sets the fi nancial cost of purchasing 

store-food and provides an important source of income 

for some community members (guiding and helping 

on sport hunts for polar bear, musk-ox and caribou, the 

sale of furs, pelts, and/or clothing and gi$ s made from 

wildlife products) (Usher 2000; 2002). 

This paper reports on research conducted with the com-

munity of Ulukhaktok, Northwest Territories (NT) doc-

umenting the livelihood implications of climate change 

impacts on travel routes used by community members 

to access harvesting grounds, and associated adapta-

tion policy options.

Case Study: Ulukhaktok, NT

Ulukhaktok, formerly known as Holman, is a commu-

nity of 434 people (NWT Bureau of Statistics 2006), 95% 

Inuvialuit, located in the Inuvialuit Se" lement Region 

(ISR), Northwest Territories (NT), Canada (Fig. 1). Be-

ginning in the 1920s, Inuvialuit of Ulukhaktok made a 

rapid transition from a lifestyle entirely based on sub-

sistence to one that now depends on a mixed economy 

in a permanent se" lement, where wage income and 

subsistence earnings both play important roles. 

During spring and summer 2005, information was col-

lected in the community from multiple sources: sec-

ondary sources of information including, community 

reports, community meeting minutes, harvesting data, 

and climate records; participating in community ac-

tivities and experiential trips on the land; and 62 semi-

structured interviews with a cross-section of adult com-

munity members. The purpose of the interviews was 

to document and characterize what risks interviewees 

have, and are currently dealing with, gain insights on 

adaptation strategies being employed to deal with cur-

rent risks, and identify those factors which infl uence the 

ability of the community to adapt. 

Figure. 1: Location of  Ulukhaktok in the ISR, NT, Canada.
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Vulnerability Approach

The research employed an approach for assessing vul-

nerability described by Ford and Smit, (2004) and Smit 

and Wandel, (2006). This approach builds on research in 

natural hazards and risk management and conceptual-

izes vulnerability as a function of both the exposure-sen-

sitivity of a community to climate risks and the ability 

of the community to cope with, recover from or adapt 

to exposures-sensitivities (Smit and Pilifosova, 2001; 

Turner et al., 2003). Vulnerability does not exist in isola-

tion, but is considered within the scope of other social 

and ecological factors and processes. 

The fi rst stage of the methodology is to assess current 

vulnerability. This involves the integration of natural 

and social science data with the knowledge of com-

munity members to identify risks (climate related and 

other) that are relevant to the community (e.g. nature 

of the spring melt), or exposures-sensitivities, and the 

capacity of the community to adapt to these risks (e.g. 

ability of harvesters to travel via alternative modes of 

transportation if spring conditions are not suitable for 

travel by snow machine). The second stage of the vul-

nerability approach incorporates future climate prob-

abilities and future social probabilities to assess future 

vulnerability. This involves looking at those climate 

change risks currently aff ecting the community (e.g. 

compromised travel routes) and the adaptive strategies 

being employed, in light of future climate change pro-

jections and future social probabilities to characterize 

vulnerability in the future. 

Community Involvement

Stakeholders – community members, local leaders 

and decision-makers – are an integral part of every 

stage of the research process. In order to facilitate the 

active engagement of community members, key steps 

for community research collaboration were developed 

and applied. These steps draw on the experiences of 

researchers, Inuit and northern organizations, arctic 

communities and other community-based research 

projects (Condon et al. 1995; Berkes and Jolly 2002; Ford 

et al. 2006a; Ford et al. 2006b; Laidler 2006).  The out-

lined steps taken for eff ective engagement of the com-

munity in this research also respond to, and compli-

ment the discussions that took place during the project 

session, ‘Community-Based Research’ at the Northern 

Research Forum, 2006. 

Early and ongoing communication with community 

partners was central to the research process from its 

early conception (e.g. pre-research visit) to fi nal project 

results (e.g. dissemination of research fi ndings in the 

community). It ensured that local ideas and concerns 

were integrated into the research design and process. 

Early and ongoing communication also provided an op-

portunity for community members to identify risks that 

are important to them and adaptations that are realistic 

beyond those selected a priori by researchers. The re-

search proposal was developed collaboratively by re-

searchers and community representatives. Researchers 

worked with community members to refi ne research 

questions; select the most suitable methods for data col-

lection; choose the most appropriate time to conduct 

research in the community; and identify training op-

portunities for community members. Training opportu-

nities as research assistants were identifi ed for two high 

school graduates, Fred Kataoyak and Robby Inuktalik. 

Fred and Robby were responsible for assisting in all 

stages of the research process including, data collection, 

analysis and dissemination. Annie Goose worked as the 

research project’s Inuinnaqtun interpreter. Annie’s role 

went far beyond interpreting and also included, facili-

tating research activities requiring translation (se" ing-

up interviews), providing guidance to ensure that data 

collection was conducted in a respectful and culturally 

acceptable manner, and back-checking interview trans-

lations. Research fi ndings were communicated back 

to the community using multiple dissemination tech-

niques including, a plain-language summary booklet, 

presentations to the school and community groups, and 

individual household visits. Dissemination materials 

were available in Inuinnaqtun and English. Ample time 

(two months), as determined together with local part-

ners, was given so that community members had the 

opportunity to discuss the research fi ndings with the 

lead author, ask questions and provide feedback. 

Current Vulnerability 

Current Exposures-Sensitivities

Current changes in the climate together with changing 

livelihoods are aff ecting the ability of community mem-

bers to perform harvesting activities. Travelers are be-

ing exposed to increased risks and compromised travel 

routes to harvesting grounds making travel on the land 

more hazardous and sometimes preventing travel al-

together. Environmental changes that are identifi ed by 

community members as problematic include, (1) earlier 

and more rapid spring melt, and (2) variable timing of 

sea ice freeze-up and break-up. 

It is o$ en the interaction between multiple stressors, cli-

mate and non-climate driven, which have changed, and 

in many cases increased, the exposure-sensitivity of the 

community to these climate risks. Changes in harvest-

ing behaviour including dependence on  mechanized 



151Third Theme

transportation, the speed and timing at which traveling 

now occurs, and the erosion of land-based skills in youth 

have increased the sensitivity of community members to 

climate risks. As a result, some community members 

are spending less time on the land and are harvesting 

less country foods with implications for food security, 

local economy, cultural preservation and health.  

Spring melt and inland trails 

Community members report that weather pa" erns have 

become increasingly unpredictable and it is now more 

diffi  cult to forecast when conditions will be optimal for 

traveling. Weather conditions are described as occur-

ring in extremes; it is either too hot or too cold, nothing 

is steady anymore.

…weather pa" erns have really changed, it can be 
nice and then suddenly a storm can hit. It’s like 
we don’t have time to say the weather is going to 
change. The change is so rapid (translated from 
Inuinnaqtun by Annie Goose, 14 July 2005). 

- Margarit Egotak, Ulukhaktok

Increased variability in weather pa" erns has been ob-

served in the late winter and early spring (March-June); 

the timing of the spring melt is described as being un-

predictable, occurring earlier in the season and taking 

place over a shorter period of time. Local observations 

are supported by climate data which show that the 

average length of the melt season in the Arctic has in-

creased by approximately 5.3 days per decade between 

1979 and 1996 (Smith 1998). This is consistent with a 

documented pa" ern of increasing air temperatures in 

the Arctic, notably in the winter and spring; the average 

trend in temperature increases in the Arctic between 

1966 and 2003 was 0.40C, approximately 4 times greater 

than the average for the century (McBean 2005). Earlier 

spring melt dates have disrupted inland trail conditions 

and consequently access to spring harvesting grounds. 

Travelers have been stranded on the land when their 

snow machines and kamotiks
i
  have become stuck in 

melting conditions, or have had diffi  culty reaching har-

vesting grounds and/or traveling back to the commu-

nity during an early melt. 

Wind pa" erns and travel routes on the sea ice and wa-

ter 

A striking feature of the tidal waters in the area around 

Ulukhaktok is the long period of seasonal ice cover due 

to relatively shallow water. Freeze-up generally occurs 

in the community bays near the end of October and ice 

thickness increases over the winter until the ice reaches 

a thickness of around two meters (six to seven feet) in 

early spring (Condon 1987). During this time the sea ice 

is usually stable to travel on, supporting travel routes to 

harvesting grounds (e.g. ringed and bearded seal, polar 

bear, and King Eider ducks). The sea ice would histori-

cally break-up in late June, exposing open water which 

provides access to summer harvesting grounds via boat 

(e.g. Perry caribou, ringed and bearded seal, Arctic 

char). In recent years, however, community members 

and scientists have observed changes in sea ice condi-

tions. 

Satellite observations and historical records show that 

sea ice cover in the Arctic during the summer has signif-

icantly decreased over the last thirty-years and multi-

year ice has declined at an even greater rate (Cavalieri 

et al. 1997). This reduction in sea ice cover is associated 

with increasing temperatures and length of the melt 

season in the Arctic (Loeng 2005). Community members 

in Ulukhaktok have also observed signifi cant change in 

local sea ice conditions; specifi cally, community mem-

bers identifi ed changes in the timing of sea ice freeze-up 

and break-up to be important variables aff ecting travel 

routes to harvesting grounds.

Sea ice freeze-up and break-up in Ulukhaktok is infl u-

enced by the speed and direction of the wind. Queen’s 

Bay, where the community is located, faces south-west, 

and an easterly wind is necessary to initiate break-up 

and clear the bay of broken ice before people can travel 

on the water by boat. In the past, the community would 

receive strong east winds in the spring at a similar time 

each year; however, community members report that 

the wind no longer follows a regular pa" ern, and the 

timing, and nature of break-up has become unpredict-

able. In recent years, east winds have come on suddenly 

without warning, they are stronger than they used to 

be and are experienced more o$ en in winter months. 

Strong east winds can cause an unpredictable, rapid 

break-up of the sea ice which creates risks for travel-

ers, prevents access to harvesting grounds and blocks 

travel routes back to the community. There have been 

incidents when large open water leads have formed be-

tween the ice that harvesters are traveling on and the 

land-fast ice making it impossible to follow the same 

travel route back to the community. 

Westerly winds are reported to now be more common 

in the spring. In spring 2005, shortly a$ er east winds 

broke-up the ice, the direction of the wind changed to 

westerly winds which pushed the broken ice back into 

the community bays. Consequently, people were un-

able to travel on the sea ice by snow-machine or on the 

water by boat because the bay was choked with broken 

ice. These conditions prevented access to summer cari-

bou harvesting grounds in Prince Albert Sound (Prince 

Albert Sound is located north of Ulukhaktok and ex-
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tends East into Victoria Island. Transportation via the 

land between Ulukhaktok and Prince Albert Sound is 

diffi  cult due to steep cliff s and rocky terrain). 

…it all depends on the ice conditions, like the 

caribou was probably right close to the shore in 

July and August. Now it’s fi nally break-up but 

by the time there is a road (ice free passage on 

the water) to go get your caribou, they’re all 

gone...ice conditions, late break-up, it can aff ect 

your hunting. 

– Susie Malgokak, Ulukhaktok

A third observed change in wind conditions is the oc-

currence of more south winds in the summer and in-

creased frequency and magnitude of storms. Rough 

ocean conditions create additional dangers for travel-

ers on the water and sometimes prevent travel by boat 

altogether. 

Adaptive Strategies 

Despite climate change impacts on travel routes, com-

munity members in Ulukhaktok continue to participate 

in harvesting activities by employing adaptive strate-

gies to cope with changing conditions. Adaptations in-

clude: traveling via alternative travel routes and modes 

of transportation, taking extra precautions before and 

during travel, sharing country foods and supplement-

ing their diet with store-bought foods. Adaptations, 

however, are not without costs and community mem-

bers have varying abilities to employ adaptive strate-

gies, with some people be" er equipped to deal with 

change than others.

Alternative transportation

Access to mechanized transportation largely deter-

mines if, and when community members are able to 

travel to harvesting grounds. Specialized equipment is 

relied on for each harvesting season and not having the 

necessary equipment limits what harvesting grounds 

harvesters are able to access. Current climate impacts 

on travel routes have increased the variability of trail 

conditions requiring harvesters to o$ en adjust their 

travel routes, which sometimes requires traveling via 

an alternative mode of transportation. For example, in 

the event of an early spring melt, when the snow and 

sea ice become unstable to travel on by snow machine, 

harvesters must wait for the land to dry before access-

ing inland harvesting grounds by ATV, or the sea ice to 

disperse before traveling by boat. In these cases, hav-

ing access to an ATV and/or boat potentially enables a 

harvester to continue to participate in spring harvesting 

activities despite compromised trail conditions. This 

adaptive option, however, is not available to everyone 

as transportation equipment is expensive to purchase, 

operate and maintain, and employment and income are 

not equally distributed in the community.

Extra precautions

Harvesters who are able to adapt to changing condi-

tions and continue to travel on the land are exposed to 

increased risks. Travelers are adapting to increased risks 

by taking extra precautions before and during travel 

including, leaving a travel itinerary with people in the 

community, using trails and harvesting grounds that 

are closer to the community when possible, taking extra 

supplies (e.g. food, fuel, tents, stove, etc.), traveling in 

groups, and in some cases avoiding potential risks by 

not traveling at certain times of the year such as in late 

spring. 

Food sharing and change in diet

Despite adaptation eff orts, community members are 

spending less time on the land participating in harvest-

ing activities. Community members are coping with 

having reduced access to harvesting resources by rely-

ing on the strength of traditional food sharing networks 

to receive country foods. Food sharing relationships 

have a long history in Inuvialuit culture and modern 

sharing networks continue to be an important social 

practice in Ulukhaktok (Condon et al. 1995; Collings et 

al. 1998). When the demand for country foods surpass-

es supply, community members supplement their diet 

with store bought foods. For some community mem-

bers, who have the economic ability to purchase food 

from the stores, this is a viable adaptation option. How-

ever, community members indicate that store bought 

foods are less satisfying and not as desirable as country 

foods. The success of adaptive strategies such as buying 

store bought foods appears to be a ma" er of perspec-

tive, and whereas this adaptation may seem reasonable 

to a southern perspective, it is not consistent with local 

culture.

Determinants of Adaptation

In Ulukhaktok, some factors which determine the abil-

ity to adapt to changing trail conditions and reduced 

access to harvesting include, (1) access to income, (2) 

knowledge of land-based skills, and (3) community 

wellness. Determinants of adaptation provide strategic 

policy entry points for enhancing adaptive capacity; 

addressing conditions which are already problematic 

in the community inadvertently builds individual and 

household capacity to deal with exposures-sensitivities 

aff ecting access to harvesting grounds.
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Access to Income

In order to purchase mechanized modes of transporta-

tion, extra supplies and store bought foods, community 

members need access to a regular source of income. 

Community members identify signifi cant challenges to 

obtaining regular income including, a limited number 

of job opportunities in the community, lack of necessary 

education and training qualifi cations, and nepotism. 

Only a quarter of Inuvialuit adults in the community 

between the ages of 18 and 64 years have full-time wage 

employment, another 25% have regular part-time jobs, 

and the remaining 50% are either dependent on another 

wage earner or derive their income from subsistence 

earnings, seasonal employment, casual work or social 

transfer payments (Stern 2001).  The inability to gain 

employment limits access to personal income and thus 

to harvesting equipment which is key for adapting to 

changing trail conditions.

Youth 

The erosion of land-based skills in youth has made 

younger generation harvesters more sensitive to in-

creased traveling risks. Unlike most of their parents, 

youth have much less experience participating in tra-

ditional land-based activities beyond weekend outings 

and summer camps, but considerably more experience 

with southern education, cultures and technologies. 

Adult community members are concerned that youth 

are not taking the time to learn from their parents how 

to travel safely to harvesting grounds and be success-

ful in harvesting activities. Younger generation harvest-

ers are accustomed to traveling long distances in short 

periods of time; they plan their travels assuming that 

they will have access back to the community a$ er only 

a short time on the land; and they o$ en travel with 

minimal supplies. As a result, some young harvesters 

are not well prepared if they encounter changing condi-

tions on the land.

Community Wellness

Adaptive strategies including, the ability to acquire in-

come and the strength of social networks (e.g. food shar-

ing, knowledge sharing) are o$ en autonomous to the 

individual or household unit. The health and wellbeing 

of individuals and households is therefore paramount 

in facilitating adaptation. An issue which community 

members identifi ed as problematic, and was previously 

documented in the 1998 Community Wellness Plan, is 

drug and alcohol abuse (Kulbisky 1999). Drug and alco-

hol abuse is identifi ed as a catalyst to other social prob-

lems including family violence, criminal activity and 

elder abuse. Subsistence abuse and lack of necessary 

support services have le$  some community members 

with a diminished capacity to deal with risks associated 

with changing conditions.

Future Vulnerability 

Changes which are already aff ecting trail conditions in 

Ulukhaktok are projected to continue with further im-

plications for community access to harvesting grounds. 

The impacts of future climate change cannot be pre-

dicted with certainty, but we can gain some insight on 

the nature of future vulnerabilities by looking at current 

vulnerabilities in light of future climate change and so-

cio-economic projections. 

Future Exposures-Sensitivities

Based on future greenhouse gas emission scenarios, av-

erage autumn and winter temperatures are projected to 

rise by an additional 3 to 5oC over most Arctic land by 

the end of the 21st Century (Katsov and Kallen 2005). 

Rising temperatures are expected to cause a dramatic 

decrease in ice cover, which could result in an ice-free 

Arctic ocean during summer at the end of the century 

(Johannessen et al. 2004). These trends are consistent 

with observations made by community members who 

report that the sea ice around Ulukhaktok no longer 

completely freezes-over and sea ice extent and timing 

of break-up has become increasingly variable. This pro-

jected reduction in sea-ice cover would further aff ect 

travel routes on the sea ice and limit access to marine 

harvesting grounds. In addition, there could be an in-

creased occurrence of open-water leads and thinner ice, 

creating increased hazards for travelers. 

Rising temperatures also have implications for inland 

trails. Climate change scenarios predict that by the late 

21st Century, precipitation could increase by as much 

as 35% in certain high Arctic locations (Ka" sov and Ka-

llen 2005). Like temperature, a projected increase in pre-

cipitation is expected to be the greatest in the fall and 

winter and smallest in the summer (Ka" sov and Kallen 

2005). Increased precipitation in the spring will aff ect 

the timing and rate of the spring melt, accelerating the 

melting of snow and further reducing access to inland 

harvesting grounds. 

Future Adaptive Capacity

The ability of community members to manage risks as-

sociated with future climate change will be infl uenced 

by the nature of future socio-economic relationships. 

Concerns which are already present in the community 

will likely continue to condition adaptation to future 

climate change if they go unaddressed.
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Determinants of current adaptive strategies in Ul-

ukhaktok represent strategic policy entry points for 

strengthening the community’s ability to deal with fu-

ture climate change. Enhancing a harvester’s ability to 

purchase alternative modes of transportation, fuel and 

supplies helps that harvester cope with changing trail 

conditions and continue to access harvesting grounds. 

Currently, Inuvialuit have a regional program, the Inu-

vialuit Harvester’s Assistance Program (IHAP) which 

provides fi nancial assistance to Inuvialuit individuals 

and groups to engage in renewable resource activi-

ties (IRC and IGC 2001). IHAP builds individual and 

household economic capacity to participate in harvest-

ing activities by enabling harvesters to purchase neces-

sary harvesting equipment. IHAP currently works at a 

very small scale; however, a potential way to strengthen 

community adaptive capacity to cope with changes in 

trail conditions is to expand the current IHAP to assist 

more harvesters in the community. 

The health and well-being of individuals and/or house-

hold units is an important determinant of the ability to 

employ these adaptation options. Increasing incidences 

of alcohol and drug abuse are reported to aff ect the 

ability of some community members to participate in 

harvesting activities and/or obtain employment. Al-

cohol and drug programs outlined in the Community 

Wellness Plan are potential policy entry points that if 

implemented, could help improve the health and well-

being of community members and enhance their ability 

to cope with changing conditions. A needed initiative 

to address alcohol and drug abuse in the community is 

to fi ll vacant community wellness positions (e.g. social 

worker, mental health worker, and alcohol and drug 

counselor) to ensure that community members have ac-

cess to the necessary addiction and mental health sup-

port services.

Conclusion

The active engagement of stakeholders – community 

members, local leaders and decision makers – in the 

research helped identify risks that are relevant to the 

community and adaptations that are realistic. Some 

climate risks which community members identifi ed as 

being important, wind pa" erns and timing and nature 

of the spring melt, are not captured in conventional cli-

mate models. Moreover, community members identi-

fi ed many non-climate risks that infl uence how they are 

aff ected by climate change and condition the ability to 

adapt. Climate change risks cannot be separated from 

risks, climate and non-climate-related, posed by exist-

ing conditions. Multiple drivers of cumulative change 

need to be acknowledged and addressed. Recognizing 

that youth will be the generation responsible for ad-

dressing future climate change, it is essential to address 

problems aff ecting youth including loss of land-based 

skills, drug and alcohol abuse and unemployment. This 

research shows that adaptations to climate change are 

unlikely to be undertaken for climate change alone but 

are more likely to be in response to conditions that are 

already problematic in the community.

Acknowledgements

We acknowledge the generosity, knowledge, and friend-

ships shared by the community of Ulukhaktok, and the 

contributions of Steve Baryluk of the Inuvialuit Joint 

Secretariat, Gary Okheena, Hamlet of Ulukhaktok, Emi-

ly Kudlak, Inuvialuit Cultural Resource Center, Adam 

Kudlak, Ulukhaktok and Sco"  Nickels and Eric Loring 

of Inuit Tapiriit Kanatami (ITK). The research was sup-

ported by Aurora Research Institute (ARI), Inuvik, Arc-

ticNet, Northern Scientifi c Training Program (NSTP), 

Latornell Scholarship and SSHRC. 

Notes
1,2,8  Global Environmental Change Group, Department of Geography, Uni-

versity of Guelph, Guelph, Ontario, Canada, E-mail: tpearce@uoguelph.ca

3  Department of Geography, Ryerson University, Toronto, Ontario, Canada

4,5,6  Community of Ulukhaktok, Ulukhaktok, Northwest Territories, Canada 

7  Department of Geography, McGill University, Montreal, Quebec, Canada, 

H3A 2K6

i  Kamotik: A traditional Inuit sled towed behind a snow machine or dog sled 

and used to haul harvesting equipment.

References

ACIA (2005). Impacts of a Warming Arctic: Arctic Climate 

Impact Assessment (ACIA) Overview Report. Cam-

bridge: Cambridge University Press.

AHDR (2004). Arctic Human Development Report. 

Akureyri: Stefansson Arctic Institute.

Arzel, O., Fichefet, T. and Goosse, H. (2006). “Sea ice 

evolution over the 20th and 21st centuries as simulated 

by current AOGCMs”. Ocean Modeling 12(3-4): 401-415.

Berkes, F. and Jolly, D. (2002). “Adapting to climate 

change: social-ecological resilience in a Canadian 

western Arctic community”. Conservation Ecology 5(2): 

h" p://www.consecol.org/vol5/iss2/art18/. Accessed 01 

October 2006.

Cavalieri, D.J. et al. (1997). “Observed Hemispheric 

Asymmetry in Global Sea Ice Changes”. Science, 278: 

1104-1106.



155Third Theme

Collings, P., Wenzel, G. and Condon, R. (1998). “Modern 

Food Sharing Networks and Community Integration in 

the Central Canadian Arctic”. Arctic 51(4): 301-314.

Condon, R., Collings, P. and Wenzel, G.W. (1995). 

“The Best Part of Life: Subsistence Hunting, Ethnicity, 

and Economic Adaptation Among Young Adult Inuit 

Males”. Arctic 48(1): 31-46.

Condon, R. G. (1998). Inuit Youth: Growth and Change in 

the Canadian Arctic. B.B. Whiting and J.W,M Whiting, 

(eds.). New Brunswick, Canada: Rutgers University 

Press.

Damas, D. (2002). Arctic Migrants/Arctic Villagers: The 

Transformation of Inuit Se! lement the Central Arctic. Can-

ada: McGill-Queen’s University Press.

Ford, J., et al. (2006a). “Vulnerability to Climate Change 

in Igloolik, Nunavut: What We Can Learn from the Past 

and Present”. Polar Record 42(2): 1-12.

Ford, J., Smit, B. and Wandel, J. (2006b). “Vulnerability 

to Climate Change in the Arctic: A Case Study from 

Arctic Bay, Canada”. Global Environmental Change 16(2): 

145-160.

Ford, J. and Smit, B. (2004). “A Framework for Assess-

ing the Vulnerability of Communities in the Canadian 

Arctic to Risks Associated with Climate Change”. Arctic 

57(4): 389-400.

Gearheard, S. et al. (2006). ““It’s Not that Simple”: A Col-

laborative Comparison of Sea Ice Environments, Their 

Uses, Observed Changes, and Adaptations in Barrow, 

Alaska, USA, and Clyde River, Nunavut, Canada”. AM-

BIO: A Journal of the Human Environment 35(4): 203–211.

Hinzman, L. et al. (2005). “Evidence and Implications of 

Recent Climate Change in Northern Alaska and other 

Arctic Regions”. Climate Change 72: 251-298.

IHS (2003). Inuvialuit Harvester Study: Data and Methods 

Report, 1988-1997. Inuvialuit Joint Secretariat, Inuvik, 

NWT.

IRC and IGC (2001). Inuvialuit Harvesters Assistance Pro-

gram Policy & Procedures Manual.

Johannessen, O. et al. (2004). “Arctic Climate Change: 

Observed and Modeled Temperature and Sea-Ice Vari-

ability”. Tellus 56A(4): 328-341.

Ka" sov, V.M. and Kallen, E. (2005). “Future Climate 

Change: Modeling and Scenarios for the Arctic”. In: 

Arctic Climate Impact Assessment (ACIA) Scientifi c Report. 

Cambridge, UK: Cambridge University Press: 100-150. 

Kulbisky, T. (1999). Holman People Helping Holman Peo-

ple: A Plan For Positive Change / Ulukhaktukmiut Inuit 

Ikayuktut Uluhaktukmiutnik: Pitguhikhak Hivunipti-

kni Alakguguminahoakluguk. 

Laidler, G. (2006). “Inuit and Scientifi c Perspectives on 

the Relationship Between Sea Ice and Climate Change: 

The Ideal Complement?” Climatic Change 78: 407-444.

Loeng, H. (2005). “Marine systems”. In: Arctic Climate 

Impact Assessment (ACIA), Scientifi c Report. Cambridge, 

UK: Cambridge University Press: 454-538.

McBean, G. (2005). “Arctic Climate: Past and Present”. 

In: Arctic Climate Impact Assessment (ACIA) Scientifi c Re-

port. Cambridge, UK: Cambridge University Press: 22-

60. 

NWT Bureau of Statistics (2006). Selected socio-economic 

indicators. Northwest Territories.h" p://www.stats.gov.

nt.ca/Profi le/Sum_ofNWTCommunity%20Stats.pdf#s

earch=%22NWT%20statistics%202006%22. Accessed 1 

October 2006.

Oakes, J. and Riew, J. (1997). Culture, Economy and Ecol-

ogy. The Cider Press, Milbrook, Ontario.

Smit, B. & Pilifosova, O. (2001). “Adaptation to climate 

change in the context of sustainable  development 

and equity”. In: McCarthy, J. et al. eds. Climate change 

2001: Impacts, Adaptation, Vulnerability. Contribution of 

Working Group II to the Third Assessment Report of 

the Intergovernmental Panel on Climate Change. Cam-

bridge University Press, Cambridge, UK: 876-912. 

Smit, B. and Wandel, J. (2006). “Adaptation, Adap-

tive Capacity and Vulnerability”. Global Environmental 

Change 16: 282-292.

Smith, D. (1998). “Recent Increase in the Length of the 

Melt Season of Perennial Arctic Sea Ice”. Geophysical Re-

search Le! ers 25(5): 655-658.

Stern, P. (2001). Modernity at Work: Wage Labor, Unem-

ployment, and the Moral Economy of Work in a Canadian 

Inuit Community. Doctoral Dissertation, University of 

California, Berkeley.

Teng, H., Buja, L. and Meehl, G. (2006). “Twenty-fi rst-

century climate change commitment from a multi-mod-

el ensemble.” Geophysical Research Le! ers, 33, L07706, 

doi:10.1029/2005GL024766.

Turner, B. et al. (2003). “A framework for vulnerability 

N
o

rth
e

rn
 D

im
e

n
s

io
n

s
, P

o
lic

ie
s

, S
tra

te
g

ie
s

 a
n

d
 P

ro
g

ra
m

m
e

s



156 Third Theme

analysis in sustainability science”. Proceedings of the Na-

tional Academy of Sciences (PNAS) 100(14): 8074-8079.

Usher, P. (2000). Standard edible weights of harvested species 

in the Inuvialuit Se! lement Region. Report to the North-

ern Contaminants Program, Department of Indian Af-

fairs and Northern Development.

Usher, P. (2002). “Inuvialuit Use of the Beaufort Sea and 

its Resources, 1969-2000”. Arctic 55(1): 18-28.


