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Preface
The Association of Canadian Universities for Northern Studies (ACUNS) was founded at Churchill,
Manitoba, in 1977 and was incorporated in 1978. It is a voluntary association of thirty-five Canadian
universities and northern colleges with northern programs and interests. Programs vary widely in scope and
size, from full-fledged northern centres and institutes to informal groups of scholars with interests in the
polar regions. The Association was established because of the need to link these scholars with each other,
with northern communities, with governments, and with national and international agencies concerned with
northern science and development through education, professional and scientific training, and research.
The ACUNS National Student Conference on Northern Studies takes place once every three years and
offers student researchers a unique opportunity to meet and exchange ideas with others who share similar
research interests. It also presents an occasion to broaden one's understanding of the diversity and wealth of
northern research currently underway at Canadian universities. In October 2003, the Circumpolar Students’
Association and the Canadian Circumpolar Institute at the University of Alberta organized and hosted the
7th ACUNS student conference. The conference provided an opportunity to celebrate ACUNS’ 25th
anniversary as well as the impetus to create a critical space for emerging and established northern
researchers, policy-makers, bureaucrats, and distinguished scholars to participate in several other northerncentred events including the ACUNS Annual General Meeting, the ACUNS’ Silver Anniversary
Convocation of NSERC Northern Research Chairs Conference, and the Northern Science Award
Ceremony.
As the planning committee came together, we found that we all had the strong desire to communicate
our passion for the North in a language in which we could all share. In short, we wanted to “break the ice”
and hoped that all of the conference participants would endeavour to do the same. Thus, we decided to
make the theme of the conference “Breaking the Ice: Transcending Borders through Collaborative and
Interdisciplinary Research.”
The conference was attended by 145 participants, 80 of which were presenters. Thirty five Canadian
students presented oral presentations and 30 prepared posters. In addition, this was the first ACUNS
Student Conference on Northern Studies to host international students, and six oral presentations and five
poster presentations were made by these students. We hope that future ACUNS conference organizers can
find a way to continue with this. Countries represented by the delegates included Canada, Russia, Sweden,
Finland, Denmark, Germany, United Kingdom, France, the United States and New Zealand. Of the
Canadian attendees, 11 of the 13 provinces and territories were represented (all except New Brunswick and
Prince Edward Island). The majority were from Alberta, Ontario and Quebec. We were also pleased to host
11 people from the Northwest Territories, Nunavut and Yukon, as well as 3 high school students from
Nunavik.
In addition to the oral and poster presentations, a compelling keynote address from Dr. Mark Nuttall, and
an inspiring plenary address from Dr. John England, a wine and cheese function, and a banquet with
speeches from ACUNS President, Frances Abele and distinguished northern scholar, Marc-Adélard
Tremblay, as well as several informal opportunities during conference buffets provided occasions for
conference participants to share their Northern research and lives - their hopes, fears, and dreams - with one
another. In breaking the ice, many of us were struck by just how closely connected we are to each other.
We learned that we had conducted fieldwork in the same locations and knew the same people. We also
learned more about the interconnections between human activities, our environment, and the organisms
with which we share our planet. In short, we transcended the disciplinary and political borders that often
divide us, while finding potential new colleagues, and reuniting with old friends.
Every conference presenter was invited to submit a paper for these proceedings. Those who made oral
presentations were invited to submit longer papers while those who made poster presentations were invited
to submit short papers or extended abstracts. The collection of papers in this volume is representative of the
diversity of subjects addressed at the conference. Topics range from fossil remnants on Axel Heiberg Island
to collaborative tourism planning in the Yukon and from the influence of sea ice and ocean circulation on
arctic climate to the differences between Inuit healing and western medicine. Yet there is a common thread
that links all of these papers. This common thread is place – the North. The importance of such a

perspective is often lost in an academic world that rewards specialization by emphasizing expertise in
narrow fields. But the boundaries between academic disciplines are becoming more and more artificial in
an increasingly complex and interconnected world. An interdisciplinary approach built on the foundation of
place provides a platform from which researchers can transcend these boundaries. The ACUNS conference,
and by extension these proceedings, helps facilitate this process.
The papers in this volume were edited but were not strictly refereed. Many of the papers do not present
final results but are reports on research in progress and, therefore, not yet ready for refereed publication.
The process of peer review would have extended the time between the conference and publication of the
proceedings and we felt that it would be best to have as short a delay as possible. In addition, many of the
papers represent the first publication for an author. We felt that the publication of an edited, rather than
refereed proceedings, would help ease students into the process of scholarly publication. These students in
particular now have gained some experience corresponding with editors and responding to reviewers’
comments in a formal way.
The editing process involved the review of the paper by a member of the editing team or a University of
Alberta graduate student in the same field. Manuscripts were then returned to the authors for limited
revisions and returned manuscripts were then edited for style, continuity, etc., and then compiled into this
volume. Drafts of the proceedings were then reviewed by Drs. Milton Freeman and Mark Nuttall, our
editorial advisors. Elaine Maloney (Canadian Circumpolar Institute and Canadian Circumpolar Press)
assisted with copy-editing. We would like to take this opportunity to thank these three individuals for all of
their assistance.
Heather Castleden, Audrey Giles, Ryan Danby & Jennie Rausch
University of Alberta, Edmonton, Canada
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The ACUNS President’s Address:
A New Era for Northern Science
Dr. Frances Abele
President, Association of Canadian Universities for Northern Studies
Northern research in Canada has entered a new phase. The old model of the lonely scientist-explorer,
dispatched from a leafy southern university to gather knowledge in the North for southern analysis, no
longer has much salience. The best northern research in Canada is now conducted with circumpolar
comparisons or forces in mind, has deep roots in northern communities and priorities, and involves
research and analysis that work across disciplinary boundaries. In addition, other forces are converging to
highlight for all peoples of the circumpolar North the profound importance of our work to understand our
shared North with more fidelity, simplicity and analytical power. They are great processes of change that
will have a profound impact in the future.
Climate Change
Changes in the world’s climate, now clearly underway, are being felt very deeply. These changes
will require major human adaptation and mitigation, and they will affect virtually every human
enterprise in northern Canada.
Self-Government
In the last 20 years, we have seen the maturation of new kinds of government in Canada, created
by Indigenous and non-Indigenous people living in the northern areas. They have made important
innovations in the nature of the Canadian constitution and political system, in a grand experiment
that has gone farther here than in any other country. In a world of ethnic conflict and durable racebased antagonisms, Canada’s experiments in building forms of self-government that feature more
equal relations among the North’s resident peoples and cultures stand as an important example of
what can be done.
Resource Development
Heightening industrial pressures on the North, expressed in the presence of powerful international
corporations, are creating new opportunities for prosperity – jobs, business opportunities, and
resource development incomes. These activities also bring serious challenges to do with
cumulative environmental impact and an accelerating pace of social and economic change. These
changes, driven by external interests, are not particularly compatible with the slow processes of
community development, local negotiation and human growth that have supported the political
changes. They could even undermine the progress that has been made, and shape in a different
direction the political development of the territorial and provincial North.
Climate change, political democratization and heightening pressure on the resources of the North are not
factors merely to take into account. They are three great processes of change –and each affects the other.
For example, climate change profoundly affects such matters as planning for safe pipeline construction, and
the viability of various forms of small scale economic development in Indigenous communities. Massive
international interest in northern mineral development threatens to swamp or sweep away the patient,
deliberative, collaborative processes of re-inventing the forms of government of which we are so proud. On
the other hand, the domestic political developments have created a new and exceedingly complex landscape
for impact assessment and development planning.
In this situation, there is now, I believe, an opportunity for a great flowering of northern research and
northern development, in the best sense of that word. It will certainly require recommitment of provincial
and territorial resources for a more concerted and cooperative effort to learn from the various experiments
that have been underway across the northern two-thirds of Canada.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

2
It is at the federal level that most needs to be, and can be, accomplished. The federal level is where may
be found the most resources, the most responsibility, and the greatest capacity in terms of reach and human
resources to respond to the challenges that now face us. Yet it is at this level where the capacity is weakest.
There is an urgent need for the elaboration of new federal institutions, appropriate to the changed northern
circumstances and policy environment. Many good people are doing good work in what are outdated and
very creaky institutions, all invented many years ago when different imperatives were recognized. The hard
work of the public servants involved in various northern responsibilities is not being put to the best effect.
Besides political commitment to achieving great things in the northern circumpolar basin, and reformed
institutions to support this, we also need an imaginative and vigorous deployment of new resources in
support of northern education and research. This must be done in such a way that it supports the healthy
developments in the academic research and non-governmental areas.
Dr. Abele teaches in the School of Public Policy and Administration at Carleton University. The text of
this address appeared in Canada Research Horizons, Winter 2004.
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Renewing Research in the Canadian North
1

2

Ryan Danby1 and Doug Clark2

PhD Candidate, Department of Biological Sciences, University of Alberta
PhD Candidate, Department of Geography & Environmental Studies, Wilfrid Laurier University

Introduction
The Canadian North is undergoing unprecedented levels of change. Devolution of power from federal to
territorial governments, settlement of aboriginal land claims, and implementation of self-government
agreements are transforming the political and social face of the North. Globalization is impacting unique
cultural identities and heritage. Growing levels of natural resource development, tourism, and infrastructure
construction are triggering rapid economic change. And environmental change as a consequence of factors
such as climate change, pollution, and land use change and transformation, is widespread.
Northern communities are struggling to cope with these changes in-and-of themselves. But the
difficulties brought on by these changes are even more evident when a systems perspective is adopted and
the changes are viewed cumulatively. Only then does the complexity of the system emerge; and with
complexity, comes uncertainty (Holling, 2001). For example, how will diamond mining and exploration in
the central Northwest Territories effect an ecosystem whose dynamics are already being altered through
climate warming? How will increased development and access as a result of a Mackenzie Valley pipeline
affect aboriginal communities already struggling to cope with cultural change? What are the cumulative
ecological, social, and economic effects of growing forest fire potential in southwest Yukon as a result of
increased access, insect infestation, warmer temperatures, and past fire suppression? And what are the
implications of reduced levels of sea ice on the social and cultural fabric of Inuit communities as hunters
are required to spend longer periods away from their families travelling to locate marine mammals?
The Importance of Research
Research can play an important role in helping northern communities cope with and adapt to these changes
by addressing this system complexity and, in turn, helping to reduce future uncertainty. In fact, the
potential for research to contribute in this regard cannot be underestimated. Unfortunately, as it currently
exists, research in the Canadian North is not capable of accomplishing this. Funding is low in relation to
other research agendas and in comparison to northern science in other polar nations, and research programs
and resources are fragmented across so many different departments and agencies that there exists little
continuity or long-term stability (Hik and Kraft Sloan, 2004). The disincentives created by these
deficiencies has created a declining interest in northern research amongst Canada’s scientific community
and, therefore, further reduction of our current and future capacity to address issues relevant not just to
northerners, but all Canadians.
There have been significant steps taken to remedy this situation in the past four years, most notably the
report of the joint NSERC/SSHRC Task Force on Northern Research (Task Force on Northern Research,
2000). NSERC has already implemented some key recommendations of the Task Force report, and SSHRC
has started to follow suit. But a certain degree of “crisis” remains. The slow progress in establishing and
financing formal Canadian involvement in the upcoming International Polar Year (2007-2008) provides
evidence of this. Nineteen nations had formally established national committees for participation in IPY,
including South Korea and China, before Canada announced its committee in August, 2004 (ICSU, 2004).
The 7th ACUNS Student Conference Resolution
Every three years the Association of Canadian Universities for Northern Studies hosts a national
conference in which students present the results of research they are conducting in the North. In October
2003 the conference was held in Edmonton at the University of Alberta. Approximately 150 people
attended, including more than 100 students from Canada and other circumpolar nations: Denmark, Finland,
Sweden, Russia, the United States, as well as from France, Germany, New Zealand, and the United
Kingdom.
Breaking the Ice: Proceedings of the 7th ACUNS Student Conference
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In an attempt to capture the energy and spirit of the 7th ACUNS student conference, and to express
concerns – as well as hopes – for northern research, an enthusiastic group of attendants and organizers
came together to craft a resolution urging the Federal Government to foster a committed and unified
approach to northern research in Canada. Most of this group’s research programs – as well as that of many
conference delegates – are supported, to varying degrees, by the Government of Canada through many
different agencies and funding mechanisms. And while we all expressed extreme gratitude for that
important support, we were also dismayed at the relative lack of sustained interest and coherent,
coordinated policy direction for northern research in Canada.
Members of this group included representatives of both the natural and social sciences: Doug Clark
(Wilfrid Laurier University), Ryan Danby, Heather Castleden, Suzanne de la Barre, Audrey Giles, and Ken
Caine (University of Alberta), and Brenda Parlee (University of Manitoba). The resolution was presented to
the conference on October 26, where a show of hands indicated that it was supported by a large majority of
conference delegates. Significantly, the resolution was also supported by the students from other nations
who recognized the importance of a coordinated program of northern research for Canada, as well as for
the international community.
The resolution (see Box 1) was sent to Ms. Karen Kraft Sloan, Member of Parliament for York North
and the most active MP on issues related to northern science and research. In addition, copies of the
resolution were forwarded to representatives of NSERC, SSHRC, and CIHR. Since that time, the resolution
has been copied to many elected officials and parliamentary staff in Ottawa, including Prime Minister Paul
Martin.
Conclusion
The resolution of the 7th ACUNS Student Conference was not an end point. While a unified approach is
needed to ensure a strong future for northern research and science in Canada, it is equally important for
researchers to illustrate the importance of their research to Northerners and to demonstrate its applicability
to addressing northern issues. By all accounts the conference was a tremendous success and the future of
northern research in this country appears to be in very good hands. Whether or not there is an intact and
cohesive research agenda for this next generation to inherit remains to be seen.
References
Hik, D.S. and Kraft Sloan, K. (2004). Putting the Canadian polar house in order. Arctic, 57(2), iii-v.
Holling, C.S. (2001). Understanding the complexity of economic, ecological and social systems.
Ecosystems, 4, 390-405.
ICSU (International Council for Science). (2004). International Polar Year: National Committees.
International Polar Year Website (http://www.ipy.org/national/committees.html). Accessed June 1,
2004.
Task Force on Northern Research. 2000. From Crisis to Opportunity: Rebuilding Canada’s Role in
Northern Research. Ottawa: Natural Sciences and Engineering Research Council of Canada.
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RESOLUTION OF THE 7th ACUNS
STUDENT CONFERENCE ON NORTHERN STUDIES
Noting:
1.
2.
3.
4.

that Canada’s northern lands and waters are the home and livelihood of generations of
indigenous peoples, as well as critical elements of a healthy global ecosystem,
that Canada has a proud tradition of natural and social science research in the
Circumpolar North which has yielded much understanding of those cultures and
environments,
that the emergence of self-government institutions has fundamentally changed the
relationships between “Northern” and “Southern” Canadians,
and that Canada’s North is a source of inspiration for many people,

And Recognizing:
1.
2.
3.
4.
5.
6.
7.

the immense contribution of generations of scientists conducting research in the North to
Canada’s knowledge and societal well-being,
the wisdom, experience, and traditional knowledge of northern peoples which they offer
to those who listen,
the potential of the North as a place to conduct basic as well as applied scientific
research,
the dawning of a new generation of innovative collaborative and interdisciplinary
approaches to northern research,
the many new threats, such as climate change and persistent organic pollutants, to
northern ecosystems and societies in an interconnected world,
the legitimate aspirations and needs of northern peoples,
that current institutions and institutional support are inadequate to sufficiently address
these social and environmental challenges,

We, as emerging scholars who conduct social, natural, and health science
research in the Canadian and Circumpolar North, resolve:
1.

that a new unifying framework for northern research in Canada- which is being actively
constructed by a wide range of people in many places- deserves a deliberate program of
committed support and coordination,
2. that this framework includes:
• a breaking down of disciplinary boundaries in research,
• equitable participation by- and partnership with- northern peoples, based on honest
efforts towards mutual respect and understanding,
• revitalization of existing northern research organizations through coordinating and
empowering mandates,
3. that this framework needs an open, accountable, flexible, and pluralistic mechanism to
implement it, as well as adequate resources to ensure its success.
Edmonton, Alberta, October 26, 2003
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Friday, October 24
7:00 pm – 7:15 pm

CONFERENCE OPENING
• Welcoming Address: Heather Castleden and Audrey Giles
(Conference Co-Chairs)
• Welcoming Prayer: Elder Rose Martial (Alberta ACADRE
Network)
• Welcoming Remarks: The Honourable Lois Hole (Lieutenant
Governor of Alberta)
• Welcoming Remarks: Paddy Meade (Alberta Aboriginal
Affairs and Northern Development)

7:15 pm – 8:00 pm

KEYNOTE ADDRESS
• Dr. Mark Nuttall (Tory Research Chair, University of Alberta):
“Thinking Across Boundaries: Perspectives on Interdisciplinary
Research in the North” / Transcender les frontières : des
perspectives sur la recherche interdisciplinaire dans le Nord
FIRST AIR AIRFARE DRAW
• Mike Olson and Kim Poulter, First Air

8:00 pm – 10:00
pm

WINE AND CHEESE RECEPTION
• University of Alberta Northern Research Showcase
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Saturday, October 25
9:00 am – 9:10 am

CONFERENCE OPENING
• Welcoming Address: Dr. Gary Kachanoski (Vice President Research, University of Alberta)
• Announcements: Heather Castleden & Audrey Giles (Cochairs)

9:20 am – 10:40 am

PAPER SESSIONS
• Session 1A: Environmental Change
• Session 1B: Issues in Community Development

11:00 am – 12:20
pm

PAPER SESSIONS
• Session 2A: Indigenous Governance and Political Change
• Session 2B: Investigations in Northern Ecosystems

12:50 pm – 1:20 pm

PLENARY ADDRESS
• Dr. John England (NSERC Northern Research Chair,
Department of Earth and Atmospheric Sciences, University
of Alberta)

1:30 pm – 2:50 pm

PAPER SESSIONS
• Session 3A: Multidisciplinary Perspectives on Caribou
• Session 3B: Perceptions and Experience

3:10 pm – 4:30 pm

STUDENT PANEL SESSION
• Student Voices on Collaboration in Northern Research
• Facilitator: Brenda Parlee; Panellists: Heather Castleden,
Ryan Danby, Paul Frame, Ken Caine, Vera Caine

4:30 pm – 5:30 pm

POSTER PRESENTATIONS

6:30 pm

DINNER BANQUET
• Frances Abele (President, Association of Canadian
Universities for Northern Studies)
• Marc-Adélard Tremblay (Professor Emeritus, Laval
University)
• Karen Kraft Sloan (Member of Parliament, York North)
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Sunday, October 26
9:00 am – 9:10 am

CONFERENCE ADDRESS
• Dr. Nancy Gibson (Science Director, Canadian Circumpolar
Institute)
PRESENTATION OF STUDENT RESOLUTION
• Ryan Danby (University of Alberta)
• Doug Clark (Wilfrid Laurier University)

9:20 am – 10:40 am

11:00 am – 12:20
pm

PAPER SESSIONS
• Session 4A: Environmental Management and Sustainability
• Session 4B: Earth and Environmental Sciences #1
PAPER SESSIONS
• Session 5A: Community Involvement
• Session 5B: Fish and Wildlife Biology and Research

1:30 pm – 2:50 pm

PAPER SESSIONS
• Session 6A: Social Science and Northern Cultures
• Session 6B: Earth and Environmental Sciences #2

3:10 pm – 4:30 pm

POSTER PRESENTATIONS

4:30 pm – 5:15 pm

SCHOLARS PANEL SESSION
• The Nuts and Bolts: Collaboration and Interdisciplinary
Research in The North
• Facilitator: Malcolm Scoble; Panellists: Laurie Chan, Nancy
Gibson, Stan Wilson, Brent Wolfe

5:15 pm – 5:30 pm

CONFERENCE ADDRESS
• Closing Address: Linda Bull and Richard Mirasty
• Closing Remarks: Heather Castleden & Audrey Giles
(conference co-chairs)
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Impact and Benefits Agreements: Do the Ross River Dena Benefit from
Mining Projects? / Ententes sur les répercussions et les avantages : Est
ce-que les Dena de la rivière Ross tirent avantage des projets miniers ?

Michelle Schlag, University of Manitoba

Development of a Strategy to Engage Inuvialuit Youth in the Stewardship
of Ocean Resources / L’élaboration d’une stratégie pour engager les
jeunes Inuvialuit dans l’intendance des ressources océaniques

Sarah Giles, Dalhousie University

Factors Influencing Physician Tenure in Fort Simpson, Northwest
Territories / Les Facteurs affectant la longueur de temps qu’un médecin
demeure à Fort Simpson, Territoires du Nord-Ouest

Caroline Thompson, University of Western Ontario

Inside School Administration in Nunavut: Three Women’s Stories /
L’administration scolaire au Nunavut : Les histoires de trois femmes

1B: Issues in Community Development /
Questions de développement communautaire

Diatoms as Indicators of Environmental Change on Melville Island,
NU/NWT, Canada / Les Diatomées comme indicateurs de changements
environnementaux sur l’île Melville, NU/TN-O, Canada

Daniel Selbie, Queen's University

Paleolimnology as a Tool for Assessing Long-Term Population Dynamics
and Anthropogenic Contamination of Sockeye Salmon (Oncorhynchus
nerka) in Yukon Territory, Canada / La Paléolimnologie en tant qu’outil
pour évaluer les dynamiques de population à long terme et la
contamination anthropique du saumon sockeye (Oncorhynchus nerka)
dans le Territoire du Yukon, Canada

Michael Sokal, University of Waterloo

Linking Hydrology and Ecology at the Peace-Athabasca Delta, Alberta /
Hydrologie et écologie dans le Delta Paix-Athabasca, Alberta

Julie Ross, University Of Toronto

Re-Evaluating the Climate-Human Connexion in the Prehistory of the
Canadian Arctic Archipelago / Une ré-évaluation du lien climat-humain
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1A: Environmental Change / Changements
environnementaux
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Céline Meunier, Université Laval

Black Spruce Dynamics on the Edge of a New Reservoir, Northern
Quebec / Dynamique De L’Épinette Noire En Bordure D’Un Réservoir
Récent, Québec Nordique

Mariana Trindade, Concordia University

Pollen Dispersal at Treeline Near Inuvik, NWT / La dispersion des
pollens près de la limite des arbres près d’Inuvik, TN-O

Ryan Danby, University of Alberta

Experimental Warming of White Spruce (Picea glauca) Seedlings at a
Subarctic Alpine Treeline / Réchauffement expérimental de semis de pin
blanc (Picea glauca) à la limite des arbres subarctique alpine

Yan Boulanger, Université Laval

Postfire Succession of Saproxylic Arthopods and Decomposition Rate of
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ligneux grossiers d'épinette noire après feu (Picea mariana) de la forêt
boréale du Nord

2B: Investigations in Northern Ecosystems /
Enquêtes sur les écosystèmes du Nord
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Australia / Les Politiques d’interprétation de la Convention #169 de la
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peuples autochtones dans les pays Nordiques et l’ Australie

Rachel Olson, University of Aberdeen

A Consultation in Meaning: A Look at ‘Meaningful’ and ‘Adequate’
Consultation in the Context of First Nations, Alberta Government Policy,
and the Oil and Gas Industry / Une Consultation sur la signification: Un
Coup d’œil sur la consultation ‘significative’ et ‘suffisantes’ dans le
contexte des Premières Nations, la politique gouvernementale de
l’Alberta et l’industrie pétrolière et gazière

Stephanie Fox, University of Cambridge

Conditions for Effective Indigenous Governance in the NWT / Autonomie
gouvernementale, perturbations sociales et la schizophrénie politique

Donna Atkinson, University of Northern British Columbia

Indigenous Politicization: The Khanty of Northwest Siberia / La
Politisation autochtone : Les Khanti du Nord-ouest de la Sibérie
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Patrick Maher, Lincoln University

From a Visitor's Perspective: An Examination of Experience in the Ross
Sea Region, Antarctica / De la Perspective d’un visiteur : un Examen
des expériences dans région de la mer Ross, Antarctique

Brenda Guernsey, University of Northern British Columbia

Alternate Landscapes: Perceptions of a Northern British Columbia
Community / Paysages alternatifs : Les Perceptions d’une communauté
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Taking a Second Look: Donald Marsh and Photographic Representation
of Inuit / Scruter de nouveau : Donald Marsh et la représentation
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The Circle of Life: Seasonal Population Dynamics of Nematode
Parasites of Reindeer in the Host and on Pasture / Le Cercle de la vie :
Les dynamiques saisonnières de population des nématodes parasites
des rennes chez l’hôte et sur le pâturage

Alexandra Taylor, Queen's University

Historical and Recent Inuit Qaujimajatunqagnit of Winter Habitat Use,
Foraging Ecology and Population Characteristics of Peary Caribou and
Muskoxen on the Queen Elizabeth Islands of Nunavut, Canada /
Qaujimajatunqagnit inuit historique et récente sur l’utilisation d’habitat
d’hiver, écologie d'alimentation et les caractéristiques de la population de
caribou Peary et de bœufs musqués sur les îles Reine-Elisabeth

Andrew Maher, Queen's University

Understanding the Socio-Spatial Remodelling at the Border of Nunavut
and Quebec: Interest in an Interdisciplinary Process / Comprendre Les
Recompositions Socio-Spatiales À La Frontière Du Nunavut Et Du
Québec: Intérêts D’Une Démarche Interdisciplinaire

Measuring snow-cover conditions using IKONOS and Landsat-ETM+
data for winter foraging habitats of Peary caribou and muskoxen on the
Queen Elizabeth Islands, Nunavut, Canada / Mesurer les conditions de
couvertures de neige au moyen de données IKONOS et Landsat-Etm+
pour les habitats d’alimentation hivernale des caribous de Peary et les
bœufs musqués sur les îles Reine-Elisabeth, Nunavut

Johanna Berge, Centre d'Etudes Canadiennes Bordeaux

3B: Perceptions and Experience / Perceptions et
expériences

3A: Multidisciplinary Perspectives on Caribou /
Perspectives multidisciplinaires sur les caribous
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Ermokhina Ksenia, Moscow State University

Seral Changes of Vegetation as the Indicator of Landslide Age and
Geochemical Properties / Les Changements serial de végétation comme
indicateur de l’âge de glissements de terrain et les propriétés
géochimiques

Jennie Rausch, University of Alberta

Disturbance Inventory and Reclamation Testing on Gravel-Dominated
Substrates, Churchill, Manitoba / Inventaire des perturbations et les tests
de réhabilitation des substrats en gravillon, Churchill, Manitoba

Christophe Kinnard, University of Ottawa

Development of Solifluction Lobes, Kluane Range, Yukon Territory / Le
Développement de lobes de solifluxions, chaînons Kluane, Territoire du
Yukon
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Possibilities for Development of Ecologically Sustainable Tourism and
Small Businesses in the White Sea Region of the Russian Arctic /
Possibilités de développement de tourisme écologiquement durable les
petites entreprises dans la région de la mer Blanche de l’Arctique russe

Doug Clark, Wilfrid Laurier University

Diversity, Learning, and Adaptation: Examining Grizzly Bear
Management in Northern Canada / La Diversité, l’apprentissage et
l’adaptation: Un examen de la gestion des grizzlis dans le Nord du
Canada

Veronique Bussieres, Concordia University

Dynamics and Ice Berg Calving Rates of The Devon Ice Cap, Nunavut,
Canada / La Dynamique et les taux de vêlage des icebergs à la calotte
glacière de Devon, Nunavut, Canada

A Community-Based Protected Area for the Watershed and Coastal Area
of the Old Factory River, East Coast James Bay: Context,
Considerations and Challenges / Une Aire protégée pour le bassin
récepteur et la zone côtière pour la rivière Old Factory, Côte est de la
baie James : Contexte, considérations et défis
Dave Burgess, University of Alberta

4B: Earth and Environmental Sciences #1 / Les
Sciences de la terre et environnementales #1

4A: Environmental Management and Sustainability
/ Gestion environnementale et la durabilité
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Foraging Patterns of Tundra Wolves in the Central Canadian Arctic / Le
Comportement ravageur des loups arctiques dans l’Arctique central
canadien

Exploring Health Care and Access to Services in a Northern Community:
Listening to Residents and Health Care Providers in Moosonee, Ontario /
Une exploration des soins de santé et l’accès aux services dans une
communauté du Nord Prêter attention aux résidents et les fournisseurs
de soins de santé à Moosonee, Ontario

Marni Amirault, University of Alberta

Emily Jenkins, Western College of Veterinary Medicine

A Multidisciplinary, Community-Driven Approach to Wildlife Parasite
Research in the North: The Research Group for Arctic Parasitology / Une
Approche multidisciplinaire dirigée par la communauté à la recherche sur
les parasites de la faune dans le Nord : Le Research Group for Arctic
Parasitology
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Elizabeth Gillis, University of British Columbia
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Paul Frame, University of Alberta

Dead-Beat Dads And Runaway Lovers: Why Do Male Arctic Ground
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Colin Gallagher, University of Manitoba

The Application of Local and Scientific Knowledge to Assess Arctic Char
Populations and their use in the Development of a Community Based
Management Plan / L’Application de connaissances locales et
scientifiques pour évaluer les populations d’ombles chevaliers et leur
utilité dans l’élaboration du plan de gestion communautaire

5B: Fish and Wildlife Biology and Research / La
Biologie et la recherche des pêches et de la faune

Community Involvement and Collaborative Tourism Planning in
Canada’s Yukon Territory / La Participation communautaire et la
planification coopérative du tourisme dans le Territoire du Yukon
canadien

Anne-Pascale Targé, Laval University

Integration of Elders in the Schools of Arviat, Nunavut / Intégration des
Aînés aux écoles à Arviat, Nunavut

5A: Community Involvement / Participation
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Gita Laidler, University of Toronto
Swamp Cypress (Glyptostrobus) in the Eocene Fossil Forests of Axel
Heiberg / Cyprès chauve (Glyptostrobus) dans les forêts fossiles
éocènes d’Axel Heiberg

Francis Levesque, Université Laval

Women, Dene Games, and the Politics of Difference / Les Femmes, les
Jeux Dene et la Politique des différences

Geneviève Mercier, University of Ottawa

Vasiliki Douglas, University of Alberta
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Glacier Fluctuations in the Akshayuk Pass, Auyuittuq National Park
(Nunavut, Canada) / Les fluctuations des glaciers dans le col
d’Akshayuk, Parc nationale Auyuittuq Park (Nunavut – Canada)

Nilgun Cetin, University of Alberta

Labrador Sea Hydrography and Circulation / L’Hydrographie et la
circulation de la mer du Labrador

Inuit Healing And Southern Health Care: Conflicting Paradigms Or
Nested Epistemologies? / La Guérison Inuit et les soins de santé du Sud
: Paradigmes en conflit ou épistémologies imbriquées ?

Joanna Kafarowski, University of Northern British Columbia

Inuit Women's Discourse on Environmental Contaminants: Linking
Personal Knowledge and Social Action / Discours des Inuit sur le
contaminants de l’environnement : Faire le lien entre les connaissances
personnelles et l’action sociale

Andrew Postnikoff, University of Saskatchewan

The Interplay between Sea Ice and Climate – Interpreting Climate
Models, For Non-Modelers / Les Interactions entre la glace marine et le
climat : Interpréter les models de climat pour les non-initiés
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Producing Community Television in Igloolik, Nunavut
Marni Amirault
Department of Anthropology, University of Alberta, Edmonton, AB, Canada, T6G 2H4
amirault@ualberta.ca
ABSTRACT
This paper discusses the impact that the fairly recent introduction of television has had on Inuit
communities in the Canadian Arctic. In 1969, Canada made an international breakthrough when the Telesat
Canada Bill created the Anik A satellite system. The Bill made it possible for live radio and television
broadcasts to be sent to the Arctic for the first time ever, permanently changing communication in the
Canadian North. In the 1970s, communities with a population base of 500 or more were given the
opportunity to vote for or against television from the South. The community of Igloolik twice opposed the
introduction of this new technology, fearing the impact that the pervasive use of English and the lack of
Northern content would have on community members.
In the 1980s, a young carver from Igloolik travelled to Montreal, Quebec where he sold his carvings in
exchange for a video camera. Five years later, Zacharias Kunuk won his first Canada Council grant to
produce From an Inuit Point of View, a film presenting daily life in Igloolik. This was the project that
brought the present day Igloolik Isuma Productions Limited team together. Since its inception, Isuma has
produced numerous community programs in Igloolik. In 2001, Isuma presented the first ever film in
Inuktitut to the international film community in Cannes, France. Award winning Atanarjuat: The Fast
Runner was also acted exclusively by Inuit actors. Isuma has also facilitated two filmmaking workshops;
one involving an existing youth group Inuusiq and a women's filmmaking workshop.
RÉSUMÉ
Cette affiche discute de l’impact de l’introduction assez récente de la télévision sur les communautés
Inuit de l’Arctique canadienne. En 1969, le Canada a fait une percée lorsque la Loi de la Télésat Canada a
créé le système satellite Anik A. La Loi a rendu possible la transmission de radio et télévision en directe à
l’Arctique pour la toute première fois, changeant la communication dans le Nord canadien de façon
permanente. Dans les années 1970, les communautés avec une base de population de 500 ou plus avaient
maintenant l’occasion de voter pour ou contre la télévision venant du Sud. La communauté de Igloolik
s’est opposée deux fois à l’introduction de cette nouvelle technologie, craignant l’impact l’utilisation
intense de l’anglais et l’absence de contenue du Nord aura sur les membres de la communauté.
Dans les années 1980, un jeune sculpteur d’Igloolik a voyagé jusqu’à Montréal, Québec, où il à vendu
ses sculptures en échange d'une caméra vidéo. Cinq ans plus tard, Zacharias Kunuk a obtenu sa première
subvention du Conseil des Arts du Canada pour réaliser « From an Inuit Point of View », un filme
présentant la vie quotidienne à Igloolik. C’est ce projet qui à réuni l’équipe actuelle de « Igloolik Isuma
Productions Limited ». Depuis sa création, Isuma a réalisé nombreux programmes communautaires à
Igloolik. En 2001, Isuma a présenté le tout premier filme en inuktitut à la communauté internationale du
film à Cannes, France. Tout les performances dans le lauréat « Atanarjuat : l'Homme nu » étaient
exclusivement des acteurs inuit. Isuma a aussi facilité deux ateliers de filme, un avec un group existant de
jeunes, Inuusiq, et un atelier de filme pour femmes.

On the afternoon of May 24, 2001, the Igloolik airport was full to capacity, everyone present, gushing
with pride. Hometown filmmaker, Zacharias Kunuk had come home from the Cannes Film Festival, with
the coveted Camera D=or, given to the best first time director. The Camera D=or was not only a personal
victory for Kunuk and the filmmaking team at Igloolik Isuma Productions. It was also a victory for the
Igloolimmiut (people of Igloolik); the Inuit of Igloolik were being represented to the world outside, by Inuit
filmmakers from their community for the first time. Isuma=s first feature length film, Atanarjuat: The Fast
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Runner, was written in Inuktitut (the Inuit language spoken in Igloolik), acted entirely by Igloolimmiut,
and, at Cannes, it had been recognized and celebrated by the international film community. In a pamphlet I
received at a viewing several excerpts of Isuma=s films, (including a sneak preview of scenes from
Atanarjuat) Isuma filmmakers state, AWe ask to be evaluated as Canadian filmmakers, not ethnics ...
Atanarjuat deserves to be measured against other styles of state-of-the-art Canadian filmmaking, not lowerd
[sic] standerds [sic] of affirmative action,@ (Phoenix, 2000).
This paper begins with a brief summary of the introduction of television to communities in Canada=s
North, then focus more specifically on the community of Igloolik, examining how Zacharias Kunuk and
Isuma Productions takes modern media and turns it into a social tool. The goals of Isuma reach far beyond
the production of filmmaking. As Isuma director, Zacharias Kunuk states,
“Young and old work together to keep our ancestor=s knowledge alive. We create
traditional artifacts, digital multimedia and desperately needed jobs in the same activity.
Our productions give an artist=s view for all to see where we came from: what Inuit
were able to do then and what we are able to do now” (as cited in Apak, 2002, p. 15).
The information presented here, is based on five weeks of independent field research conducted in
Igloolik, Nunavut for my undergraduate thesis at Saint Mary=s University in Halifax, Nova Scotia, Spring
20011. While in Igloolik, I hired an Inuk research assistant, Leappi Akoomalik, to translate during
interviews with monolingual Inuktitut speakers. Leappi accompanied me to all of the interviews; including
those with bilingual Inuktitut / English speakers; she transcribed some of the interview material. She was
also instrumental in setting up interviews with Igloolik filmmakers and workshop participants. In addition
to the work of Isuma, there had been two filmmaking workshops in Igloolik; one aimed specifically at
women (Tarriagsuk) and one involving Igloolik youth (Inuusiq). Neither of these were in production
during my stay in Igloolik, but I was able to interview elders and youth who had participated in both of
these workshops to discuss their involvement and why it was important to them. Unfortunately, out of the
four members of the Isuma team, only Zacharias Kunuk was in the community at the time of my stay. He
returned from Cannes about a week before my departure from Igloolik.
Igloolik is a small island community situated off the coast of the Melville Peninsula in the Baffin region
of Nunavut. It has a population base of 1200 people, 95% are Inuit and 5% non-Inuit. Igloolik is known to
be a community of A...determined and positive people with a long history of leadership in preserving Inuit
culture,@ (Semeniuk, 1999, p. 50). In their attempt to preserve their life ways, the Igloolimmiut are open to
experimenting with new technologies to aid in educating both Inuit and their neighbours in Southern
Canada and the world beyond, about Inuit culture. Isuma=s only non-Inuit member, director of
photography, Norman Cohn stated in a pre-Cannes interview, Awhat Isuma is really excited about is that
other people who get a chance to see this film get a tremendous benefit from seeing Inuit in a new way. It
gives people a chance to undo stereotypes,@ (Spitzer, 2001, p. 5).
The introduction of television to the Canadian Arctic is a fairly recent development that brings with it
many changes to Inuit life and culture. In 1967, the Canadian Broadcasting Corporation (CBC) had
expanded its technological horizons and added television service to its already well established Northern
radio broadcasts. The >Frontier Package= as this service was called, was comprised of four hour packages
of television programming taped from the Southern CBC and re-broadcast to seventeen communities in the
North (Alia 1999). The programming offered in the Frontier Package was produced primarily by and for
non-Inuit who had re-located to the Canadian North; its main claim to >northernness= then, was its
availability in one Northern region (Alia, 1999).
Two years later, in 1969, Canada made an international breakthrough when the Telsat Canada Bill
created the Anik A satellite system (Alia, 1999). This satellite made it possible for live radio and television
broadcasts to be sent to the Arctic for the first time ever. In the 1970s, Arctic communities with a
population base of 500 or more were given the opportunity to vote on whether television from Southern
Canada would be permitted in their communities. Igloolik voted twice against television, once in 1973, and
again in 1978 (Wachowich, 2002). By 1982, 57 Inuit communities, were provided with telephone service
1

In accordance with the Saint Mary=s Ethics Board, pseudonyms have been used except in the cases of the
higher profile members of Igloolik Isuma Productions.
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and 112 hours of television a week was being transmitted to the Canadian Arctic through the CBC2. Out of
those 112 hours of programming, it should be noted, Aless than one hour per week is in the Inuktitut
language and very little more is about the North,@ (Valaskakis, 1982, p. 20). Narrator Anne MeetijukHanson in the film, Fighting Fire With Gun Powder, states AWhiteman=s TV arrived suddenly in the Arctic,
it was very seductive to us, but the exposure to that much English could wipe out the Inuit language in a
single generation,@ (as cited in Poisey and Hansen, 1991).
Kunuk=s career in film began in 1981 when he brought some of his carvings with him on a trip to
Montreal, Quebec, where he exchanged them for a video camera because he had Aheard that a video camera
could capture images and that they could be shown on Television@ (as cited in Phillips, 1996). Back home,
Kunuk noticed that after hunting trips, his father would sit with friends and have tea, recounting the hunt in
great detail. Kunuk thought that it would be great to film hunting trips, Aso you wouldn’t have to tell it, just
show it@ (Apak 2002, p. 15). He states further that when he watched his videos, he noticed children
outside, glued to his window, looking in to see the television. That=s how special television was in the
beginning, for the Inuit (Apak, 2002). The consent for television in Igloolik came with the creation of the
Inuit Broadcasting Corporation (IBC) in 1982, which began to transmit several hours a week in Inuktitut.
Kunuk remembers the Saturday night in September, 1983, when Igloolik residents got their first glimpse of
television; of course, it was Hockey Night in Canada, broadcast on the CBC (Phillips, 1996).
As is the case with many Inuit filmmakers, Kunuk began his career in film with the IBC. The IBC
opened their Igloolik production company in 1982 and Kunuk began working for them, first as a producer,
until he received a promotion to executive producer (Wachowich, 2001). In 1985, Kunuk won his first
Canada Council grant to produce a short film entitled From an Inuit Point of View. The film presented
images of daily life in and around the community of Igloolik. This was the project that brought present day
members of the Isuma team together for the first time. It wasn’t until several years later, in 1988 - 89,
however, that Isuma was officially formed with Kunuk, Paul Apak (now deceased), Pauloosie Qulitalik,
and Norman Cohn. In 1990, Kunuk resigned from IBC to dedicate himself full time to Isuma=s filmmaking
(Wachowich, 2001).
Apak also left the IBC to work full time on Isuma=s Atanarjuat, in the mid-1990s. He said of his
departure, A I was producing programs, regional programs, and also the news. But I wasn’t satisfied. I
wanted something that would be real, something bigger than what I had been doing,@ (Apak, 2002, p. 19).
Kunuk echoes Apak=s sentiment when he says, AWe were proud to get into television. The IBC was
important to us. But it was only a name; it was not the same underneath. So we went our own way,@ (as
cited in Wachowich, 2001, p. 157).
For Isuma=s founding members, many things have been accomplished through the medium of film.
Isuma=s work depicts the Inuit way of life as it was, hundreds of years before the arrival of the qallunaat
(non-Inuit) to Arctic shores. Nunavut (Our Land) (1992), for example, is comprised of thirteen half-hour
episodes made for television, depicting an Inuit family living on the land in 1945, just before people were
forced to settle permanently in the village of Igloolik. Kunuk states, APeople ask if it is fact or fiction, but
the way we look at it, if we do a drama building a stone house or hunting seal pups, we also try to show
how people really do it,@ (as cited in Phoenix, 2000). Kunuk says further, AInuit history is oral history, you
learn by watching, that=s exactly what we are trying to do every time we=re making a program, that
everything is right, that every set is right, the way the tents are made, like they used to a hundred years ago.
So you learn from it,@ (personal communications 05/31/01). This element in Isuma=s filmmaking is what
Norman Cohn calls >living historical fiction= (Wachowich, 2001).
To accomplish this living historical fiction in their filmmaking, Isuma staff have made it part of their
mandate to have elders from the community on hand to assist the actors (Wachowich, 2001; Apak, 2002).
The elders are paid to manufacture traditional tools, to sew clothing to be worn in the films and to act as
>cultural advisors= on the film sets. They also teach the young actors traditional songs, drum dancing, how
to speak the Inuktitut dialect spoken by the elders and to follow the proper rules of comportment when
living in camps (Wachowich, 2001). Indeed, all of the elders that I spoke with while in Igloolik told me
2

Igloolik would not be provided with televison service until the following year, 1983.
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that this was a very important undertaking for them. One elder, whom I will call Mrs. Sampson, told me
that she thinks,
“the younger generation has to know these stories because before there was a school, it
was almost always a harder life for us and our fathers had to hunt for food and for
clothing. I want the younger generation to know that there, even during the hard times,
we had to survive ... I want the younger generation to have more wisdom of Inuit
culture” (personal communication, 05/29/01).
Another Igloolik elder, told me that working with Isuma is important to her Abecause I don=t want the Inuit
way of life to just stop and disappear,@ (personal communication, 05/29/01). In keeping with the notion of
living historical fiction, perhaps even to enhance this aspect of Isuma=s filmmaking process, individual
actors Aare given the names (atiqs) of recently deceased relatives or community members and are said to
share characteristics, indeed, share souls, with the person whose name they have been given,@ (Wachowich,
2001, p. 177). Norman Cohn explains further, AWhen Qulitalik is on the set, he is Qulitalik. When he goes
to the nursing station, he is Paul, his government name. When he is Qulitalik, he is every Qulitalik ...
instead of taking an actor and putting him in character, you take the character and put him in the actor,@
(Wachowich, 2001, p. 178).
In an interview with anthropologist Nancy Wachowich, Paul Apak states that the film, Atanarjuat will
be different than other films produced by Inuit for many reasons. AThis movie will be based on an Inuit
legend, and also it is going to be in Inuktitut ... all of the actors will have to be Inuk, no Japanese or
whoever pretend to be Inuit. You know. It will be done in the Inuit way,@ (Apak, 2002, p. 21). I believe
that this statement made by Apak, in addition to Cohn=s >living historical fiction= can be further exemplified
by what Isuma calls AInuit filmmaking techniques@. When asked what Isuma means by Inuit filmmaking
techniques, Kunuk replied that they can be seen
“in the way we work, we work as a team. ... just like hunting seal, trying to drive the
animal to at least one of them (hunters). If they get it, we all get to eat. It=s the same
thing. Whether I am the director, or wardrobe [personnel]. We all have an equal say in
what we see and what we don=t like. That=s the difference. ... In our case, that=s what
we’ve been arguing, that we have a style of filmmaking, and this is how we do it”
(personal communication, 05/31/01).
Another member of the Isuma team, Jeremy, talked about the use of Inuit Filmmaking techniques, AI
don=t really see that we have our own techniques, but trying to focus on culture, I=m pretty sure that that
would be more likely strong,@ (fieldnotes, 06/01/01). The concept of Inuit filmmaking techniques is still
being worked out by Isuma staff. Jeremy=s statement, however, brings attention once again, to one simple
fact, Isuma draws from Inuit culture to inform their filmmaking. Isuma=s Norman Cohn states:
“As artists bridging the past and future, we practice a third way, different from the Inuit
way or the white way, both solitudes separated by centuries of mistrust since Columbus
and Frobisher >discovered= the New World. Inuit skills of working together join with
southern ideas of community videomaking in a new model of professional production
that can expand film and television in Canada and around the world” (as cited in Apak,
2002, p. 27).
In addition to their own video catalogue, Isuma has supported two filmmaking workshops in the
community. The first, Tarriagsuk Women=s workshop was created with the help of Montreal filmmaker
Marie-Hélène Cousineau. Cousineau taught interested women in the community of Igloolik filmmaking
techniques once she recognized Kunuk=s focus was mainly on male activities (Flemming, 1995).
Cousineau states, AThere was a sewing group every Saturday, where older women like Susan Avingaq were
teaching younger women how to make certain kinds of clothing. It was open to everyone, so I went there
with the camera and asked them if it was okay to record the gathering. They agreed,@ (as cited in
Flemming, 1995, p. 2).
The other workshop was a year-long project involving an existing youth group in Igloolik called Inuusiq
(Life). The young people who participated in this project were taught to write, direct and act their own
script as well as operation of the video equipment. The topic Inuit youth sought to address for their final
product was that of teen suicide.
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“Inuusiq began with a call-in show on Channel 24 to talk about the project with
members of the community. Many elders called in to express their support. One goal of
the project is to encourage a dialogue with elders who need to understand better what
the younger generation is going through in modern times” (Cousineau, 1999).
As with the IBC, Isuma staff have borrowed ideas and technologies from Southern North America in
order to create a tool that speaks directly to, and intimately involves people from the community of Igloolik
in the process. With the film Atanarjuat: The Fast Runner, Isuma=s staff have achieved a great many
things: the beginning of the dissolution of Inuit stereotypes, employment for the community; and most
importantly, a platform upon which the Inuit voice can be heard. Kunuk states that television is
“a powerful tool, it=s a tool that you can use for good, or for bad, and it=s always
appealing to use it for bad, but we haven=t got to that stage yet. If you do it right, if you
edit right, if you have the right idea, people do watch. We were the last community to
get TV in the North and we just turned it around and used it to improve ourselves”
(Zack Kunuk, personal communication, 05/31/01).
The success of filmmakers in Igloolik; a community that had twice voted against television from
Southern Canada; lies largely in the inclusion of Igloolimmiut in the process of their filmmaking as camera
crew, script writers, producers, and actors. Also, through the employment of Inuit filmmaking techniques,
hiring elders as >cultural advisors= for Isuma=s films, by working as a team, and not a hierarchy, Isuma has
been able to present to International audiences a realistic glimpse into Inuit life. As Zacharias Kunuk
states, AOur productions give an artist=s view for all to see where we came from: what Inuit were able to do
then and what we are able to do now@ (as cited in Apak, 2002, p. 15).
Acknowledgements
I would like to take this opportunity to thank Saint Mary=s University and the Northern Scientific Training
Program for the financial support of this project.
References Cited
Alia, V. (1999). Un/Covering the North: News, Media, and Aboriginal People. Vancouver: UBC Press.
Apak, P. (2002). Atanarjuat: The Fast Runner. Toronto: Coach House Books & Igloolik Isuma
Productions.
Cousineau, M.H. (1999). For the Sake of Inusiq: Igloolik youth battle Suicide. Nunatsiaq News, January
15. <http://www.nunatsiaq.com.archives/archives.html>
Flemming, K. (1996, Summer). Marie-Hélène Cousineau: Videomaker. Inuit Art and Quarterly, 11, 2.
Phillips, T. (1996, March 15). Videographer
<http://www.nunatsiaq.com/archives/archives.html>

racing

against

time.

Nunatsiaq

News.

Phoenix, C. (2000). Isuma Video Art From the North. Halifax: Centre for Arts Tapes.
Poisey, D. and Hansen, W. (1991). Starting Fire With Gunpowder. Toronto: National Film Board of
Canada.
Semeniuk, R. (1999). On the land. Canadian Geographic, Jan/Feb, 48.
Spitzer, A. (2001, May 25). Kunuk Captures >golden camera= at Cannes. Nunatsiaq News,
<http://www.nunatsiaq.com.archives/archives.html>
Valaskakis, G. G. (1982). Communication and control in the Canadian north - the potential of interactive
satellites. Etudes/Inuit/ Studies 6, 19 – 28.
Wachowich, N. (2001). Making a Living; Making a Life: Subsistence and the Re-enactment of Igluingmiut
Cultural Practices. Ph. D. Dissertation, Anthropology Department, University of British Columbia.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Indigenous Politicization and the Environment:
The Khanty of Northwest Siberia
Donna L. Atkinson
Department of History, University of Northern British Columbia, Prince George, BC, Canada, V2N 4Z9
atkinsod@unbc.ca
ABSTRACT
Since the late 1950s the Russian Far North has been subjected to rapid development of natural resources,
particularly oil and gas deposits, resulting in widespread environmental degradation, the removal of
Aboriginal inhabitants and the disruption of their traditional economies in the name of Soviet progress.
With the demise of the Soviet Union in the 1990s, this “frontier capitalism” mentality has been
reinvigorated with disastrous results. The slow development of environmental law, property rights and
economic regulation in the post-Soviet period has allowed resource development to proceed virtually
unchecked, thereby increasing the likelihood of sustained degradation of the environment and the
Aboriginal communities that are dependent upon it. My research aims to investigate and analyze the
parameters of political participation in environmental issues by the Khanty peoples inhabiting the heavily
industrialized oil and gas regions of Northwest Siberia. More specifically, I intend to explore how their
political power has evolved since the 1950s with regard to their rights to land and resources.
RÉSUMÉ
Depuis la fin des années 50, le grand Nord russe a été assujetti à une exploitation rapide de ses ressources
naturelles, particulièrement les gisements de pétrole et de gaz, résultant en une dégradation
environnementale généralisée, le déplacement des habitants autochtones et la disruption de leurs économies
traditionnelles au nom du progrès soviétique. Après l’effondrement de l’Union Soviétique durant les
années 1990, cette mentalité « capitalisme des frontières » a été revigoré avec des résultats catastrophiques.
L’élaboration lente de lois environnementales, les droits de propriété et la régulation économique dans la
période poste-soviétique a permis l’exploitation des ressources à toutes fins utiles non contrôlé, ce qui
accroît la probabilité d’une dégradation soutenue de l’environnement et des communautés autochtones qui
y dépendent. Ma recherche vise à faire enquête et analyser les paramètres de la participation politique dans
les questions environnementales des peuples Khanti qui habitent les régions pétrolifères et gazières
hautement industrialisées du Nord-Ouest de la Sibérie. Plus spécifiquement, j’ai l’intention d’explorer
comment leur pouvoir politique a évolué depuis les années 1950 à l’égard de leur droits fonciers et aux
ressources.
Introduction
Bountifully supplied with rivers, lakes, inland seas, expansive coastlines, forests, fossil fuels and rich
mineral deposits, the Siberian “frontier” has been the cornerstone of Soviet and post-Soviet industrial and
resource development policies for decades. Unfortunately, notions of Soviet “progress” have dictated
economic policy and practice, taking precedence over any concern for the environment or the indigenous
peoples living there. Nowhere has this conflict been more acute than in the Khanty-Mansiisk Autonomous
Okrug (KMAO) of Northwest Siberia, home of the Khanty people. Since the discovery of immense oil and
gas deposits in the late 1950s, KMAO has been hastily transformed by industrialization, resource
development and urbanization (Forsyth, 1992). As a result, the Khanty have experienced the expropriation
and environmental degradation of their traditional territories, as well as severe economic disruption,
political marginalization and social and cultural deterioration (Espiritu, 1999; Forsyth, 1992). Not
surprisingly, few of these injustices were known to the Soviet public or the international community until
1985, when Soviet leader Mikhail Gorbachev introduced the policies of perestroika (restructuring) and
glasnost (openness). These policies revealed the devastating condition of indigenous peoples and the
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environment of the Russian North. By the late 1980s, Gorbachev’s reform policies had transformed every
aspect of Soviet social and political life, inspiring the indigenous peoples of the North, among others, to
politically mobilize and voice their demands for greater representation and protection within the Union
(Balzer, 1999; Vakhtin, 1994).
The emergence of democratization in the late Soviet period facilitated not only the development of a
strong indigenous rights movement, but also the growth of native associations and indigenous NGO’s
capable of mediating native-state relations. Beginning first in 1989 with Spassenie Yugri, a regional level
Khanty and Mansi native association, the federal-level Russian Association of the Indigenous Peoples of
the North (RAIPON) quickly followed in 1990. Together, these organizations have faced numerous internal
and external challenges including economic decline, political instability and legislative stagnancy, each of
which has limited their success. However, despite these challenges they have managed to significantly
expand on existing indigenous rights within the Russian Federation. Moreover, the very process of
politicization has enabled them to renegotiate their identity from Soviet citizens to indigenous peoples with
distinct rights.
This paper will explore the evolution of the native rights movement in the Russian North from the onset
of resource development in the 1960s, to the creation of the first native association in 1989. Specifically, I
will examine what role the environment has played in the politicization of the Khanty people and in the
formation of Spassenie Yugri. I argue that although the Khanty clearly link their identity and cultural
survival to the environment in which they live, it has been socio-cultural and economic concerns that have
dominated their past and present political initiatives. An examination of the industrialization of the Khanty
and their environment since the 1960s, along with a review of indigenous political action in Russia and
internationally will illustrate this argument.
While research on indigenous peoples and environmental politics in Russia has blossomed since the
1990s, few scholars have concentrated exclusively on the connection between these two themes (Espiritu,
1999; Fondahl, 1997; Klubkin et al, 2000). My analysis seeks to build upon this gap by integrating local
Khanty knowledge of environmental degradation with developments in indigenous and environmental
politics in the Soviet and post-Soviet periods. The investigation of these themes will provide a deeper
understanding of why indigenism and environmentalism have been less successful in Russia compared to
similar movements in other parts of the world. This, in turn, will be of use to policy-makers and native
associations currently struggling to balance economic demands with indigenous needs.
The Khanty and Indigenous Peoples of the Russian North
The Khanty are one of more than thirty officially recognized “numerically small indigenous peoples”
inhabiting the tundra and taiga zones of Siberia (Kohler and Wessendorf, 2002). They occupy the lands of
the Ob River basin, located east of the Ural Mountains near the Artic Circle. The Khanty are of Asiatic
descent, belonging to the Finno-Ugrian language group which includes Hungarian, Estonian and Finnish
peoples (Lalluka, 2001). Their language is divided into three primary dialect groups – North, South and
East – that reflects not only their spatial distribution, but also their degree of cultural interaction with nonindigenous newcomers or prishlye (Balzer, 1999). Traditionally, the Khanty resided in semi-nomadic, kinbased patrilineal and patrilocal groups engaged in subsistence activities such as hunting, gathering, reindeer
herding and fishing. Trade relations with European Russians began in the 11th century with the exchange of
Western goods for furs, walrus ivory and other arctic and forest products. By the 16th century, Siberia’s
indigenous peoples were colonized and brought under Tsarist rule through a process of “Russification” that
included the imposition of taxation or yasak, settler encroachment, forced conversions to Christianity,
intermarriage and the suppression of cultural practices (Balzer, 1983). Though efforts were made to protect
the Native population from exploitation by settlers and traders, notably through the 1822 Code of
Indigenous Administration, the process of Russification generated widespread social problems, cultural
deterioration and economic dependency among the Khanty (Vakhtin, 1994).
Following the Bolshevik Revolution of 1917, indigenous administration was taken up by the newly
formed Committee of the North. Composed primarily of high-ranking government officials and academics,
the committee sought to define and reserve the territories necessary for the life and cultural development of
native peoples (Vakhtin, 1994). Within the committee two distinct paradigms emerged, the conservative
approach aimed to protect and promote the traditional culture and way of life of indigenous peoples, while
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the radical approach sought to eliminate ethnic or national distinctions in favor of creating a unified Soviet
identity (Vakhtin, 1994). As well, the radicals argued that Soviet progress necessitated the economic
development of Siberia’s rich resources and thus the transformation or “Sovietization” of native peoples
from “savages” to citizens (Slezkine, 1994). By the late 1920s, the radical approach came to dominate
administrative ideology and the era of indigenous Sovietization began with the forced collectivization and
socialist political education of Siberia’s native population. However, Sovietization did not progress in a
consistent or a coherent manner; rather it fluctuated with shifts in ideology and interpretation, political and
economic agendas and native responses (Balzer, 1999). On an ideological level, the notion of class struggle
failed to mobilize or inspire native peoples to unite with their ‘proletariat comrades’ in European Russia. At
a practical level, the organization of predominantly nomadic and illiterate peoples into tribal-based soviet
committees proved to be a difficult task, particularly when cultural traditions and beliefs came into conflict
with Soviet policy and practice such as the participation of women in local administrative councils called
tribal soviets (Vakhtin, 1994; Forsyth, 1992). Despite these obstacles, the sovietization of Siberian natives
became a reality by the late 1950s. Yet, ironically enough, it was this process which created the politicized
native intelligentsia that emerged as a strong political force in the late Soviet and post-Soviet period.
The Development of KMAO
Perhaps the most obvious marker of Soviet domination in Siberia has been the onset of large-scale resource
development and industrialization. Operating on a center-periphery or metropolis-hinterland dynamic, the
resource rich lands of Siberia have been home to a number of State-run industries including farms,
factories, mines and oil and gas fields (Forsyth, 1992). Though the industrialization of the Siberian frontier
filled the government coffers of European Russia, it offered little for the original inhabitants in return. This
situation has been particularly severe for the Khanty people of Northwest Siberia, who inhabit what is
arguably the most resource rich region of the Russian Federation. The Khanty-Mansiisk Autonomous
Okrug (KMAO) is one of two Okrugs located within the larger territorial unit known as the Tyumen
Oblast. Spanning approximately 535 thousand square kilometers of rivers, lakes, forests, tundra, taiga and
swamplands, KMAO contains a plethora of natural resources. With established oil and gas reserves of 20
billion tons and projected reserves of 35 billion tons, KMAO is Russia’s largest oil producer and third
largest gas producer (Wilson, 2001). Additionally, the region contains other valuable resources and
minerals including gold, quartz, iron ore, bauxite and coal (Wilson, 2001). As such, the region has been a
net donor to the federal budget and a main destination for national and international investment since the
1960s.
Unfortunately, the incredible natural resource wealth of the region has not been entirely beneficial for
the Khanty; rather, industrialization and degradation have negatively affected their social, cultural and
economic well-being. First, resource extraction has necessitated the construction of roads, pipelines,
railways and oil wells in the midst of the fragile swamplands, tundra and taiga. As a result, the land has
become littered with industrial waste and decaying infrastructure, which has irreparably damaged Khanty
herding, hunting and fishing grounds and disrupted other traditional activities (Espiritu, 1999). Second,
development has encouraged mass immigration to the area, particularly European Russians and Central
Asians in search of work. The influx of non-indigenous transient workers has led to the increased
marginalization and exploitation of Khanty and Mansi peoples, who now comprise only a small fraction of
the total population (Wilson, 2001). Third, the rapid pace of development has transformed large sections of
the Okrug into modern urban centers with their own specific problems of crime and housing shortages.
Last, and perhaps most importantly, socio-cultural and economic problems stemming from oil and gas
development including unemployment, declining mental and physical health, alcoholism and a low life
expectancy have forced the Khanty to confront these issues first above all other concerns (Pika and
Prokhorov, 1989).
Indigenous Peoples and the Environment: Symbolic Politics in Action
Native-state relations have rarely been conducted on what can be described as a level playing field.
Typically, indigenous peoples inhabit a politically weak, economically marginal and culturally stigmatized
sphere on the edge of white-dominated society (Dyck, 1985). To meet these challenges and to further
specific political agendas, indigenous peoples have consistently drawn upon the use of symbols. Symbolic

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Atkinson: The Khanty of Siberia

29

politics involves the creation and manipulation of symbols and political settings to challenge the symbolic
order of society and the individual or groups place within it (Jhappan, 1990). Symbolic initiatives embrace
a wide variety of strategies, from passive resistance and civil disobedience to political participation at a
governmental or organizational level. An examination of several pertinent international cases suggests that
environmental battles between indigenous groups and nation-states often symbolize or have been motivated
by deeper, and infinitely more complex, issues and concerns such as sovereignty or social and cultural
preservation.
Perhaps the most common symbolic initiative utilized by native peoples in environmental disputes over
resource development and degradation has been protest. In Scandinavia for example, indigenous protest
against impending hydro-electric development on their reindeer herding grounds resulted in a Saami
ethnodrama. Unable to make meaningful changes to proposed development plans following standard
political channels, the Saami peoples of Norway instigated a hunger strike in the summer of 1979 at the
Norwegian parliament buildings, complete with a larvo (traditional Saami tent), in an attempt to harness
public sympathy and support (Paine, 1985). As the protest developed, however, it became apparent that the
Saami were also struggling for the recognition and protection of distinct aboriginal rights in Norwegian
society (Paine, 1985). In Canada, a similar dispute over hydro-electric development employed a slightly
different protest strategy called transnational action. Transnational initiatives essentially launch native
political struggles into the international arena in the hopes of securing alliances and legitimacy (Jenson and
Papillion, 2000). In the case of the James Bay Cree, the initial environmental battle against Hydro-Quebec
and the Great Whale Project soon escalated into demands for collective rights to traditional territories and
calls for self-determination in the wake of Quebec separation debates (Jenson and Papillion, 2000).
Another common symbolic initiative towards development and degradation has been the process of
cultural revitalization. For the Kanak peoples of Melanesia the destruction of their environment from
forestry, mining and industrial fishing development by colonial powers, and then by international
corporations, has been tantamount to cultural genocide (Horowitz, 2001). Their overwhelming response has
been to engage in environmentalist action and discourse aimed at foreign development agencies; however,
as anthropologist Leah Horowitz argues, protests have been less about the environment than about
protecting their identity through the reinvention of cultural and spiritual traditions (Horowitz, 2001).
Not surprisingly, the Khanty’s experiences with oil and gas development and the concomitant problems
of pollution, have led them to engage in many of the same symbolic political initiatives as their indigenous
counterparts around the world. I argue that these political actions, though they appear to be exclusively
environmental, have been predominantly motivated by a desire to address more pressing social and cultural
concerns. A popular and relatively risk free symbolic initiative in the Soviet and post-Soviet periods has
been the writing of protest letters to local party and government officials, and to newspapers or journals
such as Pravda and Severnye Prostory (Vakhtin, 1994). Primarily accomplished by individuals or small
groups, protest letters have bitterly detailed problems of oil and gas encroachment and pollution of their
traditional territories. However, along with these complaints are sad tales of language loss, inadequate
housing, deterioration of family life, alcoholism, poor health, unemployment and other grievances
(Espiritu, 1999). Pleas for help often focused on these types of social and cultural issues, which arguably
reflect the fact that these issues could be more easily fixed by the state, than problems of widespread and
irreparable environmental damage. For their part, the Khanty have tackled these social and cultural
problems with the revitalization of repressed and often forgotten symbolic cultural traditions like reindeer
sacrifice and traditional burials rituals (Balzer, 1980; Wiget and Balalaeva, 2001).
A more risky protest strategy in the late Soviet period involved the use of blockades. Perhaps the most
well-known event occurred in 1991 when Khanty, Mansi and Nenets peoples erected a chum, a traditional
tent and symbol of their culture, on a major roadway to block traffic into the oil and gas fields (Balzer,
1999; Svaroskiy, 1991). Though clearly a protest against the continued destruction of the natural
environment of the Russian North, the underlying premise of this event, and indeed in other blockades, has
been clear development and degradation threatens their social and cultural survival, and thus their very
identity as Khanty. Another relatively new strategy in the post-Soviet period has been transnational action.
In an attempt to acquire international alliances and legitimacy for their demands, the Khanty have turned to
organizations such as RAIPON and the International Working Group for Indigenous Affairs (IWGIA) for
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support. However, Russia’s failure to ratify ILO Convention 169 guaranteeing specific indigenous rights
has significantly hampered this process (See: Kohler and Wessendorf, 2002).
A fourth, though less practical, political initiative has been the use of legal action to resolve indigenous
issues. Despite the fact that the Khanty, along with the other Indigenous peoples of the Russian North, have
symbolic legislative rights under both Article 69 of the Russian Constitution and separate amendments such
as “On territories of traditional natural resource use of indigenous numerically small peoples of the North,
Siberia and the Far East of the Russian Federation”, in practice these laws have been ignored or have been
too vague to interpret (Kohler and Wessendorf, 2002). However, through organizations such as RAIPON
and Spassenie Yugri, the Khanty have engaged in tentative discussions with a Moscow based NGO called
Ecojuris to educate themselves on their rights within the federation and internationally (Kohler and
Wessendorf, 2002). The Khanty have also been involved, albeit very symbolically, in the creation of
national parks such as the Yuganskiy National Park and ethnoecological reserves in KMAO including the
Numto Nature Reserve. Mandated to protect the both the natural environment and the traditional lifestyles
of native peoples in the region, Yuganskiy and Numto have unfortunately been unable to adequately fulfill
either of these mandates. Plagued by ineffective and unclear legislation, a continued threat of oil
development and a lack of meaningful consultation with native leaders, the preservation of the land and
peoples can be described as tenuous at best (Zenko and Zenko, 1998).
Perhaps the most important step in Khanty politicization has been the formation of Spassenie Yugri.
Established in 1989, Spassenie Yugri or the Salvation of Yugra was the first native association to form in
the Soviet Union. Based in the Okrug capital of Khanty-Mansiisk, the organization emerged through the
collective effort of a handful of female native intelligentsia, most notably, Tatiana Moldanova, Ronalda
Olzina, Nadezkhda Aleksejeva, Valentina Salovar and founding president Tatiana Gogoleva (Balzer, 1999).
Inspired by social movements from around the Soviet Union such as the Latvian Front, and international
organizations like the Inuit Circumpolar Conference, Spassenie Yugri has focused on a wide range of issues
and concerns in their tenure (Atkinson and Espiritu, Interviews 2003; Balzer, 1999). Although hindered by
leadership disputes and funding crises among other things, Spassenie Yugri retains a great deal of symbolic
power. First and foremost, the very act of forming a Khanty association suggests that they share common
goals and opinions, despite the fact that ideologies within the association and in the Khanty communities
throughout KMAO might be quite divergent. Secondly, the creation of an indigenous NGO has
significantly legitimized their issues and actions, both within Russia and abroad. However, the question
remains as to what extent development and environmental degradation have influenced this specific form
of politicization, particularly since Spassenie Yugri’s main focus in the last fourteen years has been social
and cultural problems and not environmental activism. With this question in mind, I sought out a
methodological framework that would allow me to integrate Khanty perceptions of industrialization and
degradation into written and oral accounts of their political mobilization.
Methodology
In the West, a prominent methodological approach to the study of indigenous peoples has been
ethnohistory. Ethnohistory combines aspects of historical research, primarily the interpretation of primary
and secondary documentary sources, with a branch of anthropological research called ethnography or oral
history (Barber, 1998). This approach captures the lived experiences of people through their oral histories,
and enables historians to complement and clarify oral evidence with documentary sources. While oral
history has been criticized by some scholars, notably because of the selective nature of memory, it remains
an extremely useful methodological approach as it can generate new information not contained in the
historical record. Moreover, it brings the perspectives and interpretations of previously marginalized
peoples to the forefront.
Using this methodological framework, I began a field season in the Khanty-Mansiisk Autonomous
Okrug of Northwest Siberia during the summer of 2003. Approximately twenty oral interviews were
conducted over a three week period, from June 3rd to June 18th. Ten of these interviews focused on political
elites, both native and non-native, in the Okrug capital of Khanty-Mansiisk and in the city of Surgut. The
remaining ten interviews focused on Khanty leaders and elders in villages surrounding Surgut, specifically
Lyantor, Russkinskaya and Sytomina. A particular emphasis was placed on the Surgut region because of
the high concentration of oil and gas development and the large number of Khanty national villages in the
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area. The oral interviews explored several different, yet interrelated themes. Questions aimed at nonindigenous and indigenous political elites attempted to determine the nature of the relationship between the
Khanty, Spassenie Yugri and the regional and Federal governments. For example, non-indigenous political
officials were asked whether they had engaged in dialogue or negotiations with individual Khant or with
Spassenie Yugri over environmental or development issues. Similarly, indigenous political elites were
asked to identify key environmental problems in the region, how these issues had been addressed and how
important they had been in the formation of Spassenie Yugri.
Interviews with Khanty leaders and elders in the villages sought to expand upon these themes, first by
situating local knowledge of environmental change and degradation within the realm of local and regional
politics, and then, by exploring how these perceptions had influenced Khanty politicization. Interviewees
were first questioned about their relationship to the land, the health of the environment (water, land, air and
wildlife) and ecological indicators of change or degradation. Then, within this context, interviewees were
asked if they had engaged in any type of political activism as a result of the state of their environment.
Following this, interviewees were questioned on their knowledge of and relationship to Spassenie Yugri to
gain insight into both communication networks and issues of representativeness between Khanty
communities and their native association.
Discussion
Preliminary analysis of the oral interviews and documentary sources has revealed a number of interesting
findings. First and foremost, it is evident that the Khanty intimately link their cultural survival to the
environment in which they live. Moreover, they clearly associate changes in the land to environmental
degradation caused from oil and gas development. However, despite these facts, the Khanty interviewed
did not identify the environment as the key factor in their politicization or in the creation of Spassenie
Yugri. Rather, they cited social and economic concerns, such as housing and unemployment, as the primary
motivating factors of politicization. Arguably, their lack of environmental activism, a phenomenon seen
throughout all of the former Soviet Union, reflects the fact that the struggle for daily survival or byt
supercedes other concerns. As well, it was consistently stated by interviewees that the extent of
environmental problems was simply too big for any one organization to tackle and that, in fact, these
problems were best left to the state and industry to solve (Atkinson and Espiritu, Interviews 2003).
Preliminary analysis also suggests that the relationship between Spassenie Yugri and the Khanty
community is uneven at best. This finding can be attributed to a number of factors. First, a considerable
divide exists between urban and rural Khanty populations. Not only does the urban/rural split hinder
communication networks between Spassenie Yugri representatives and Khanty communities, it also
impedes dialogue between members of the association. For example, a number of interviewees remarked
that they had never had contact with Spassenie Yugri before and in many cases had not even heard of the
association (Atkinson and Espiritu, Interviews 2003). Similarly, when questioned about Spassenie Yugri’s
involvement in the formation of TTP (territories of traditional nature use) legislation, the association
representative for the village of Sytomina replied that she did not know anything about TTP’s (Atkinson
and Espiritu, Interviews 2003). This urban/rural divide has also influenced notions of Khant identity,
principally in terms of defining a “true Khant.” For example, a Khant woman from the city of Surgut
declined to participate in an interview, stating that because she did not live in the forest she knew nothing
that would be of value to us (Atkinson and Espiritu, Interviews 2003). Ironically, similar sentiments were
expressed by forest Khant. One interviewee who lived in the forest of the Russkinskaya region remarked
that because he was not educated he could not answer questions about politics or protest (Atkinson and
Espiritu, Interviews 2003).
Second, Spassenie Yugri has been confronted with a multitude of disparate social, economic and
environmental concerns throughout the region that has limited their success. For example, in the northern
reaches of the Okrug the establishment of Numto Nature Park has offered the Khanty a few ‘zones of life’
free from industrial development. However, in the eastern sector of the Okrug environmental degradation is
so extensive and severe that pursuing traditional economic activities such as herding, fishing and hunting
are practically impossible (Aipin, 1989). As well, living conditions for urban Khanty are considerably more
comfortable in the city centers than in the national villages, which often lack basic necessities such as
indoor plumbing. Thus, even housing concerns vary substantially throughout the Okrug.
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Third, conflicting interests within the organization and a serious lack of funding has affected the
association’s ability to adequately represent Khant interests, or to initiate meaningful political action. This
problem can be attributed for the most part to the dual role of Spassenie Yugri’s president, who in addition
to running the NGO, also works for the government as the assistant to the deputy minister for indigenous
peoples. Clearly, his position contradicts the intended purpose of NGO’s, which is to remain independent
from government control and to lobbying the government to bring about change. Moreover, the
organization has suffered from a lack of funding since its inception and has therefore had to rely on
government funding to survive.
Conclusion
I began this research with the assumption that given the degraded state of their environment and the
continued threat of oil and gas extraction in the region, that the environment must have played a pivotal
role in Khanty politicization and in the creation of Spassenie Yugri. What I have discovered is quite the
opposite. In fact, the environment has played a significantly smaller role in comparison to the numerous
social, economic and cultural factors motivating Khanty political engagement. The struggle for daily
survival in a post-colonial and Post-Soviet world has forced the Khanty, among others, to operate at a
symbolic political level to affect small changes in whatever means possible. In light of the current
economic and pseudo-democratic political agendas taking shape under the current President Vladimir
Putin, it is also unlikely that the environment will become a driving force for indigenous mobilization in the
future.
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RÉSUMÉ
La création du Nunavut a engendré la mise en place d’un nouveau système politique superposant un nouvel
ordre territorial à des dynamiques spatiales plus anciennes. Nos recherches s’intéressent aux effets de la
création du Nunavut sur la territorialité pensée et vécue des Inuit d’un village excentré, Sanikiluaq,
géographiquement et culturellement proche du Nunavik voisin. Comment la société des Sanikiluaqmiut
articule-t-elle aujourd’hui les différents fondements de sa culture et en quoi guident-ils ses pratiques
sociales et spatiales à l’échelle de leur espace de vie comme à celle, plus récente, du Nunavut ? Cette
question renvoie à l’approche même de l’ethnogéographie. Comment les Sanikiluaqmiut construisent-ils
leurs territoires et inversement comment ces territoires forgent-ils cette société ? Tout le corpus théorique
de la géographie sociale est ici mobilisé. Qui domine et influence l’espace du Nunavut et l’espace même du
village et des Iles et de quelles manières ? Le corpus des sciences politiques est alors utilisé. Mais la voie
guidant les autres est celle de la géographie culturelle qui, en s’attachant à la compréhension des
interactions entre cultures et structures spatiales, permet de donner une place à des conceptions du monde
différentes des nôtres, en l’occurrence celles des Inuit des Iles Belcher, induisant le questionnement sur nos
concepts opératoires occidentaux. L’interdisciplinarité de notre approche est autant théorique que
méthodologique puisque les méthodes de recherche utilisées sont autant celles de l’anthropologie que de la
sociologie. Nous proposons dans cette communication un résumé de nos recherches doctorales ainsi qu'une
réflexion sur les visions européenne et nord-américaine de notre discipline, la géographie, et de l'éthique
des chercheurs en Arctique.
ABSTRACT
The creation of Nunavut led to a new political system being set up, imposing a new territorial order on
older spatial dynamics. Our research is interested in the effects of the creation of Nunavut on the on the
territoriality as it is viewed and lived by the Inuit in an outlying village, Sanikiluaq, which is geographically
and culturally close to neighbouring Nunavik. How does the society of the Sanikiluaqmiut articulate the
various foundations of its culture today and in what way do they guide the social and spatial practices in
terms of their living space, in comparison to the more recent example of Nunavut? This issue is at the very
heart of ethno-geography. How do the Sanikiluaqmiut build their territories and conversely, how do the
territories shape this society? We will be drawing upon the entire body of social geographic theory. Who
dominates and influences Nunavut’s space and the very space of the village and the Islands and in what
way? The corpus of the political sciences is then used. But the path guiding the others is that of cultural
geography which, by connecting with the understanding the interactions between cultures and spatial
structures, makes it possible to provide a place for the concepts of a world different from ours, in this case,
that of the Inuit of the Belcher Islands, leading to the questioning of our Western operating constructs. The
interdisciplinarity of our approach is as much theoretical as it is methodological since the research methods
used are as much from the field of anthropology as they are from sociology.

Comprendre les articulations du social et du spatial
Nos recherches s’intéressent aux effets de la création d'une nouvelle frontière, celle du Nunavut, sur la
territorialité pensée et vécue des Inuit d’un village intégré au Nunavut mais excentré, Sanikiluaq (Iles
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Belcher, Baie d’Hudson), géographiquement et culturellement très proche de ceux du Nunavik voisin.
Parce que les Sanikiluaqmiut faisaient partie des Territoires du Nord-Ouest, ils ont été intégrés au
Nunavut, devenant de fait Nunavummiut et héritant ainsi d'une nouvelle identité "décrétée". Mais ce qui
intéresse le géographe n'est pas cette identité "décrétée" mais plutôt l'identité vécue et ressentie par la
société étudiée et les processus qui y mènent. Ce sont les processus par lesquels une communauté
s'approprie l'espace proposé, le territoire politique, et l'investit ainsi d'une dimension sociale et culturelle.
Les Sanikiluaqmiut se sentent-ils aujourd’hui également Nunavummiut ? L'étude du discours tenu sur le
jeune territoire et les pratiques spatiales qu’ils en ont permettent de jauger leur sentiment d'appartenance au
final très ambigu. Ils sont fiers d’être citoyens du Nunavut, luttent contre les discours pouvant les
marginaliser et revendiquent parallèlement leur particularité géographique locale. Selon les contextes et les
interlocuteurs, leur discours identitaire peut donc varier. Ils instrumentalisent leurs multiples appartenances
selon les intérêts de la communauté et s'affirment ainsi tour à tour ou simultanément Inuit, Canadiens,
Nunavummiut et commencent même à revendiquer leur appartenance à l'écosystème de la Baie d'Hudson
menacé par les rejets polluants des centrales hydroélectriques du Québec.
Pour comprendre ces articulations complexes entre le social et le spatial, nous faisons appel à
différentes approches des sciences humaines, plaçant cette recherche dans l’interdisciplinarité et la
transversalité, propres selon nous à la science géographique.
La géographie : une discipline intrinsèquement transversale
Lors de précédentes interventions dans des colloques canadiens, de nombreux chercheurs nord-américains
nous ont fait la remarque que notre recherche relevait de l'anthropologie et de la sociologie mais pas de la
géographie. Nous avons ainsi pu constater que de nombreux chercheurs canadiens considéraient la
géographie comme une science avant tout physique. La géographie culturelle reste une discipline floue,
suscitant mépris ou bien curiosité ignorante. Les géographes ne sont d'ailleurs très souvent acceptés et
reconnus qu’à condition de jouer le jeu des références anthropologiques qui semblent leur conférer une
légitimité. De fait, le géographe "humain arctique" est nécessairement transdisciplinaire.
En outre la géographie nous paraît être intrinsèquement transversale. En effet la raison d’être de la
géographie, selon son étymologie, est bien de dessiner la surface de la Terre, elle-même dessinée une
première fois par la nature et par les civilisations (Alix 1996). Le géographe doit donc dessiner un dessin,
celui du paysage visible mais aussi invisible, et composer pour cela avec toutes les sciences. Nous
considérons don la géographie comme intrinsèquement transversale et transdisciplinaire. Notre vision de la
discipline se veut donc bien plus large que celle souvent retenue en Amérique du Nord.
Ouverture d'un débat sur l’éthique
Le dernier point que nous aimerions aborder est celui de la conception de l'éthique en Arctique. Nous avons
été très surprise, lors de notre découverte de la recherche en Arctique, de la généralisation de la
rémunération des informateurs lors d'entrevues. Après en avoir discuté avec des chercheurs français et des
chercheurs canadiens, nous croyons qu'il existe là un profond fossé entre nos conceptions de ce que doit
être notre comportement sur le terrain. Cette question est rarement évoquée. Il ne s'agit pas là d'incriminer
ou de juger l'une ou l'autre position mais simplement d'ouvrir un débat, de comprendre d'où viennent nos
divergences et de réfléchir à nos comportements, dépendants de nos cultures, et qui nous paraissent le plus
souvent presque "naturels".
Pour les chercheurs français rencontrés, il est en effet profondément choquant de payer un individu,
inuit comme non-inuit, au terme d'une entrevue:
•

La recherche est considérée comme un échange humain, un dialogue et non pas un
"échange marchand".

•

Rémunérer les informateurs contribue à entretenir une image du "Blanc" qui a toujours de
l'argent à distribuer et peut selon nous également fausser les résultats en suscitant des
témoignages motivés par le besoin d'argent des éventuels interlocuteurs.
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Certains chercheurs français conçoivent finalement cette rémunération comme un Mea
Culpa des chercheurs canadiens vis-à-vis de populations inuit longtemps étudiées sans
aucun retour d'informations.

Si la transversalité entre disciplines nous semble primordiale pour comprendre le fonctionnement d'un
groupe social, la transversalité entre Ancien et Nouveau Monde nous semble également nécessaire. De par
nos Histoires et cultures respectives, nos conceptions de la recherche, de l'éthique même, divergent. Il
semble important d'en débattre pour les comprendre et se positionner clairement lorsque nous sommes
amenés à procéder différemment dans une même communauté.

Figure 1. Les communautés Inuit de l'Arctique Canadien
Citations
Alix, J.P. 1996. L'espace Humain. Paris: Le Seuil.
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ABSTRACT
The Labrador Sea is located at the northern extremity of the Atlantic Ocean. Air-sea interactions in this
high latitude environment are intensified as a result of harsh winters and persistent northeasterly winds,
which cause surface waters to be cooled and hence transformed into deep water masses. This overturning
process, known as deep convection, is part of the main driving force behind the global scale thermohaline
circulation, which transports heat from equatorial regions to high latitudes. Therefore the Labrador Sea
plays a key role in the regional and global climate system. Understanding the variability observed in
Labrador Sea water masses and deep convection is essential in predicting regional and global climate
change. In this study, temperature and salinity data for the time period between 1910 and 2000 are analyzed
to derive the climatological mean state of the Labrador Sea using two different vertical discretization
techniques (geopotential and isopycnal). In addition to the yearly climatologies, time series of temperature
and salinity are used to study interannual variability.
RÉSUMÉ
La mer du Labrador se situe à l’extrémité Nord de l’océan Atlantique entre le Labrador et le Groenland et
est connexe à l’océan Arctique via la baie de Baffin au nord. Les interactions mer-air dans cet
environnement de latitude élevée sont augmentées à cause des hivers sévères et les vents du nord-est
persistants, qui cause le refroidissement des eaux et en conséquence, sont transformés en des masses d’eaux
profondes. Ce processus de renversement, connu sous le nom de convection profonde, fait partie de la
force motrice principale derrière la Circulation Thermohalin à l’échelle mondiale, qui transporte la chaleur
des régions équatoriales aux hautes latitudes. Donc, la mer du Labrador joue un rôle clé dans le système de
climat régional et global. Comprendre la variabilité notée dans les masses d’eau et la convection profonde
dans la mer du Labrador est essentielle pour prédire les changements climatiques régionaux et globaux.
Dans ce travail, les données de température et salinité pour la période entre 1910 et 2000 sont analysées
pour tirer l’état climatologique moyen de la mer du Labrador en utilisant deux techniques différentes
(géopotentielle et isopycnique) pour la discrétisation verticale. Les climatologies saisonnières et annuelles
élaborées dans la première partie de ce travail sont ensuite utilisées en tant qu’éléments d’entrée pour une
version diagnostique d’un modèle de circulation régional des océans. L’objectif de cette partie du travail
est d’examiner les liens entre les données hydrographiques climatologiques et la circulation. Le résultat de
cette analyse de données et différents passages de modèles sera discuté pendant la présentation.
Introduction
The Labrador Sea (Figure 1) is part of the Atlantic Ocean that is bounded by Labrador and Newfoundland
on the west and Greenland on the east. It is connected to the Arctic Ocean through Baffin Bay and open to
the Atlantic Ocean on the south and east. Its proximity to continental northern Canada and the Arctic makes
the Labrador Sea an important factor in the regional and global climate system. The basin serves as a
pathway for icebergs calved from the glaciers of Greenland, which can potentially harm trans-Atlantic
ships (e.g. the sinking of Titanic in 1912) and offshore structures. The Labrador Sea is also important
economically, supporting a long-established fishery and a growing offshore oil industry. The focus of this
paper is to enhance our knowledge about the circulation of the Labrador Sea and its role in the climate
system.

Cetin & Myers: Labrador Sea Hydrography

38

Figure 1: Labrador Sea topography and schematic representation of major currents and water
masses. Abbreviations: EGC: East Greenland Current, WGC: West Greenland Current, BIC:
Baffin Island Current, HBW: Hudson Bay Water, LC: Labrador Current (at the surface), and
LSW: Labrador Sea Water, NADW: North Atlantic Deep Water, NABW: North Atlantic Bottom
Water.
The formation and dispersal of Labrador Sea Water (LSW) is a key element in the global thermohaline
circulation (THC). The thermohaline circulation is a density driven circulation set up by gradients of
temperature and salinity between different water masses. When warm surface waters of equatorial origin
reach the northern extremities of the North Atlantic Ocean, they are cooled by heat loss to the atmosphere,
with the heat being transferred to the air, warming the overlying atmosphere. The high salinities of this
northward flowing water contributes to its density, and combined with the cooling, leads to sinking and the
formation of deep water masses. One widely held idea suggest that the vertical movement (sinking) of
surface waters requires the replacement of these waters which drives a horizontal motion and maintains this
heat “conveyor belt” circulation. The deep water formation occurs in very localized places, with one of
these being the Labrador Sea.
A combination of factors, such as the amount of heat exchange between the atmosphere and the
Labrador Sea, freshwater input from the Arctic regions, physical properties of previously formed LSW and
the regional circulation pattern, favour deep convection in the Labrador Sea. Changes that may occur in
these factors, such as the spreading of anomalously low salinity waters in and around the Labrador basin,
(Dickson et al., 1988; Belkin et al., 1998), impose changes in the rate of LSW production.
There have been a number of observational and numerical studies (e.g. Lazier 1980; Curry et al., 1998;
Visbeck et al., 1998; Houghton and Visbeck, 2002; Khatiwala et al., 2002) to investigate the periodicity,
causes, and effects of this variability. In addition to the seasonal variability, which is the fundamental mode
of variability, interannual and quasi-decadal oscillations in the formation, spreading and physical properties
of LSW and other water masses in the Labrador Sea have been identified (e.g. Dickson et al., 2002). A
variety of temperature and salinity characteristics have been attributed to the LSW over time (e.g. Lazier,
1973; Clarke and Gascard, 1983; Pickart et al., 2002). Determining the correct temperature and salinity
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range for a particular water mass is important in terms of tracking its advection in the global ocean and also
observing the longer-term changes in the system.
Detailed knowledge of the dispersal of LSW is even more limited than that of its formation. The
advection pathways of LSW are described as towards the south and then out of the basin from the eastern
edge of the Flemish Cap and directly towards east into the Irminger Basin (e.g. Talley and McCartney,
1982). One interesting feature of recent direct measurements of velocity by the subsurface floats is that
there is no indication of LSW flowing south past the Flemish Cap (Lavender et al., 2000), although the
southward flow of LSW has been well documented from CTD (an instrument to measure conductivity,
temperature, and depth of the sea water) moorings, tracer and ADCP (Acoustic Doppler Current Profiler)
measurements (Talley and McCartney, 1982; Lazier and Wright, 1993; Colbourne et al., 1997; Pickart et
al., 1997, Cuny et al., 2002, Rhein et al., 2002).
Direct observations are irregularly distributed over space and time and they give a snapshot of the flow
features at the time of the experiment, which could be very different from the mean state of the ocean due
to small scale transient features such as eddies. On the other hand, an oceanic climatology, which
represents the mean state of the ocean, is assembled by taking an average of observed quantities over a
period of time spanning a number of years, in which case transient features are filtered out during the
averaging process and replaced by persistent flow features. In a region where the variability is so high, such
as the Labrador Sea, one can ask whether a climatology can ever represent the actual hydrography of the
region. Since, to understand the variability in a region, one must first know the mean state around which the
system is changing, there is a need for climatologies. Additionally, such averaged fields are of use for the
initialization and/or validation of numerical models.
The Levitus (1982, 1994), Reynaud (1994), DeYoung et al. (1994), Lozier et al. (1995), Grey and
Haines (1999), and Yashayaev and Zveryaev (2001) climatologies are a few examples of the climatologies
that include the Labrador Sea which have been used in diagnostic studies (e.g. Reynaud et al., 1995), as
well as modelling studies (e.g. Myers, 2002; Cooper and Gordon, 2002). Some of these climatologies were
produced for the global ocean while others focused on a particular basin. Climatologies built for the world
ocean (e.g. Levitus 1982, and 1994) require a coarse resolution (1°x1°) to account for the large data sparse
regions in the Southern Ocean. Although the Lozier et al. (1995) climatology for the North Atlantic utilized
the same horizontal resolution as the global climatologies, the smoothing scale was smaller due to
increased data volume and thus overall precision was increased. In our study, even greater data volumes
obtained during the 1990s enabled us to avoid additional smoothing between the iterations. DeYoung et al.
(1994) used a very fine resolution (1/12°x1/12°). However using such a high resolution causes unfilled grid
points in the northern latitudes where the data coverage is limited, especially in winter. We thus chose to
use a resolution of 1/3 of a degree, as did Reynaud et al. (1995) -- the climatology that might be the closest
work to ours with respect to the choice of domain, resolution, and objective analysis scheme. The biggest
difference between the geopotential climatology produced as the first part of this study and the work of
Reynaud et al. (1995) is the large amount of additional data that has become available over the last decade
permitting the use of smaller search radii. The inclusion of the large number of recent measurements as a
result of regional and global programs such as the Labrador Sea Experiment and World Ocean Circulation
Experiment in the hydrographic database has provided a supplementary motive to carry out this study.
Spatial smoothing is introduced when unevenly distributed real observations are mapped into regular
grid points in the horizontal and vertical, a process known as objective analysis. However the degree of
smoothing can be kept at a minimum by applying an appropriate objective analysis technique.
Traditionally, the data are first binned in the vertical, according to either their depth (geopotential
coordinates) or potential density (isopycnal coordinates) range. Isopycnal coordinates provide a more
natural system since water tends to flow along isopycnals rather than along isobaths. The advantages of
using isopycnal coordinates over geopotential coordinates are discussed in detail in Lozier et al. (1995) and
they have been widely used in climatological studies of the World Oceans (Grey and Haines, 1999; Lozier
et al. 1995). Some of these advantages are eliminating the effects of over-smoothing by averaging
properties on an isopycnal surface, and not favouring diapycnal mixing over isopycnal mixing and thus
avoiding unrealistic mixing of water properties.
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Data and Methodology
Area of interest, data source and distribution
Temperature and salinity data were extracted from an extensive hydrographic database maintained by the
Bedford Institute of Oceanography (BIO), Bedford, Nova Scotia. The database incorporates temperature
and salinity data collected by various oceanographic instruments. All data within the study area of 40° W 70° W and 45° N – 70° N was extracted from this database.
The data distribution at the surface (average of 0-5 meters) is shown in Figure 2a. However, assessing
the data density by just looking at the surface data distribution would be misleading since the surface layer
has the highest data density among all depth levels. Therefore the data distribution at the LSW potential
density surface1, which is taken as σθ=27.77, is shown in Figure 2b.

Figure 2. Horizontal data distribution over the period of 1910-2000 a) at the surface (0-5 m), b) at
the LSW density surface (σθ=27.77, average of 27.75 to 27.79).
Although the time coverage of the database is almost a century long, from 1910 to 2000, the number of
observations available prior to the second half of the 20th century is very limited. Yearly climatologies are
developed with the inclusion of data throughout the whole period, whereas 3-year running averages are
only produced for the period after 1958. The seasonal bias toward the warmer months of the year due to
unfavourable cruise conditions during the rest of the year is corrected by assigning differential weights to
each month in the objective analysis.
Apart from the temporal bias, the data contains spatial biases. For example, Ocean Weather Ship Bravo,
which was located near 56° 30' N, 51° 00' W, was collecting oceanographic data between 1964 and 1974.
1

Potential density, σθ, is defined as the density a parcel of water would have if it were raised adiabatically
(no heat exchange between the water parcel and the ambient water mass) to the surface without change in
salinity. A typical density value at the surface of the ocean would be ρ = 1027 kg/m3. However, physical
oceanographers often use the last two digits of this quantity i.e. σθ = ρ(s, θ, 0) − 1000. Hereon, the terms
potential density and density are used interchangeably.
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The high concentration of observations centred around OWS-Bravo for a specific period of time would
strongly bias the results toward the oceanographic conditions for that period during which deep convection
was brought to a halt due to restratification of the Labrador Sea with higher than normal salinities and
temperatures at depth. Therefore, on a particular depth or isopycnal surface only ~1 % of the original
observations from OWS-Bravo site are allowed in the calculations. For other regions the temporal bias is
removed by not allowing more than three data values collected on the same cruise to be included in the
calculations if the data collected on this cruise contributed more than 20 % of the total number of
observations. Note that other than the statistical checks and outlier removal procedures, these additional
data precautions were only applied to the climatological calculations. More details on the quality control
procedures can be found in Cetin and Myers (2004).
Objective Analysis (OA)
Interpolation of data from irregularly distributed observations onto regular grids is a common problem,
known as “objective analysis”. As the name suggests there is no unique way to perform an objective
analysis. The choice of an OA scheme is determined by the specifics of the problem such as the data
distribution, grid spacing, and geographical location. A variety of iterative OA schemes have been used in
the North Atlantic. In this study a non-isotropic iterative difference-correction OA scheme with depth
dependence is employed. More details on the OA scheme can be found in Cetin and Myers (2004).
Results from the Yearly Climatologies
Surface Circulation
The surface is here defined as the top five meters of the water column and calculated as the geopotential
average of all the observations that fall into this range. The characteristic temperature and salinity values of
the major currents and water masses evaluated from the geopotential climatology at this level are discussed
in the following paragraphs. The results are based on Figure 3.

Figure 3. Surface (average of 0-5 m) a) temperature, b) salinity fields from the yearly geopotential
climatology.
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The East Greenland Current (EGC) flows over the narrow Greenland shelf, with an average temperature
of ~2 °C, and a salinity of ~32 psu. Although no temperatures below –1 °C, as found by Clarke (1984), are
seen in the objective analysis, the coast to shelf break ranges are consistent with those reported by Krauss
(1995). It should also be noted that this temperature is representative of the year-round value rather than an
instantaneous or a short term average. Offshore, the Irminger Current (IC) brings relatively warmer (5 °C)
and saltier (34.7 psu) waters into the region. Over the western shelf the West Greenland Current (WGC)
flows with similar temperature and salinity values to that of EGC (~1 °C and 33 psu, respectively).
Below zero degree waters of the Baffin Island Current (BIC) with low salinities (S~<32 psu) enter the
Labrador Basin from the north via Baffin Bay (Lazier and Wright, 1993). Although these low temperatures
and salinities could not be successfully depicted by the yearly climatology due to the seasonal bias, a cold
season climatology (not shown here) indicates surface water temperatures as low as approximately -1.5 °C
(Figure 11 in Cetin and Myers, 2004).
The Labrador Current (LC) flows over the Labrador shelf with respective temperature and salinity
values of ~1 °C and 32.6 psu. A strong temperature and salinity gradient, over the steepest topography,
marks the boundary between the LC and interior waters. The LC becomes wider and deeper as it progresses
south where the topographic slope shallows. At the southern exit to the basin, part of the LC flows south
through the Flemish Pass, while another branch circles around the Flemish Cap, a shallow topographic
feature that separates the flow.
The highest surface temperatures and salinities are observed in the southeast corner where the subtropical originated waters of the North Atlantic Current (NAC) enter briefly into the region before they
loop around and exit the region at about 53° N. The intrusion of the NAC is an important factor in
maintaining the deep convection as it is the warm water brought into the region that keeps the interior
Labrador Sea ice-free and hence allows the convective overturning of the surface waters.
Circulation at the LSW-density surface
The results shown in this section are obtained from the isopycnal climatology of the LSW density surface,
σθ = 27.77, which can be presumed as the core climatological density for this water mass. The spreading of
the LSW on this density surface can be observed from its temperature and salinity signature as these
characteristics change gradually through mixing with ambient water masses during the advection process.
The doming of isopycnals at 56° N and 52° W, a well-known deep convection site in western Labrador
Sea (e.g. Clarke and Gascard, 1983; Talley and McCartney, 1982; Pickart et al., 2002), is evident from the
low temperature and salinity centre. The minimum temperature and salinity at this location are 3.2 °C and
34.87 psu, respectively (Figure 4).
The depth of the LSW-surface is found to be ~1000 meters in the climatology, which is shallower than
the documented convection depths in the 1990s (Lilly et al., 1999; Lab Sea Group, 1998). The discrepancy
between the reported depths in the literature and our study can be attributed to high interannual variability
in the LSW production rate and strength of the deep convection, as it has been documented to vary from
2300 m (Lazier et al., 2002) to some years with no recognizable convection at all (Lazier 1980). In
conclusion, the depth of the LSW found here is consistent with an average over the large time span
considered. Also, it should be noted that the depth plotted here is the depth of the isopycnal that falls in the
middle of the range for this level and not the maximum depth of convection.
The isopycnal averaging prevents unrealistic mixing of different water masses and their temperature and
salinity characteristics, therefore one can expect that the pathways of LSW be marked on the property maps
plotted on this density surface. Tracing the temperature and salinity associated with the LSW, one can
follow its advection pathways to the east and south. The isopycnic property distributions provide valuable
information about the pathways of LSW such as the change in direction of the southward flowing LSW
around Flemish Cap.
Results from 3-year running averages
A climatology represents the mean state of the ocean at the expense of the transient features, including
interannual and interdecadal variability. To capture some of the higher frequency variability, overlapping 3year running averages of the temperature and salinity observations were produced for the period between
1958 and 2000.
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Figure 4. a) Temperature, b) salinity, c) depth (in pressure units, db) distribution at the Labrador
Sea Water, LSW, density surface from the yearly isopycnal climatology.

Surface salinity and deep convection
Anomalous freshening of the surface waters in the North Atlantic that propagate cyclonically around the
subpolar gyre are called “great salinity anomalies” (GSA) (Dickson et al., 1988). An anomaly entered the
interior Labrador Sea in 1972 (Belkin et al., 1998) shortly after the time when the North Atlantic Oscilation
(NAO) index was in one of its lowest phases (Figure 5d), and the mid-depths of the Labrador Sea was
strongly stratified (Dickson et al., 2002). This can be seen with the drop of surface salinity in the interior of
the Labrador Sea (Figure 6b), starting in the late 1960s, probably in response to the arrival of the freshwater
anomaly.
The rate of decrease in salinity is ~0.05 psu.year-1 over the period of 1966-1971. Salinity of the interior
Labrador Sea reached its lowest value of 34.5 psu in 1971. This phenomenon is preceded by the freshening
of coastal surface waters in the eastern part of the basin (i.e. the EGC and WGC), which points to a high
freshwater/sea ice input from the Arctic into Greenland Sea and then advection within the boundary current
system as the origin of the fresh water anomaly observed in the interior Labrador Sea.
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Figure 5. Time series of a) temperature b) salinity c) depth of the LSW-density surface (σθ =
27.77) averaged over an area bounded between 51°-52° W longitudes and 56°-57° N latitudes and
d) NOA index (solid line is yearly, dotted heavy line is the 3-year running average). Horizontal
dashed lines represent the climatological means.
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Figure 6. Time series of mean a) temperature b) salinity averaged over an area bounded between
55° N and 70° N latitudes of the top five meters of the water column. Three regions are defined as:
Interior Labrador Sea where the ocean depth is > 3000m; Greenland shelf: East of 57° W
longitude where the ocean depth is < 500m i.e. mainly WGC; Labrador shelf: West of 57° W
longitude where the ocean depth < 500m i.e. mainly EGC.
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An even stronger freshening of the interior Labrador Sea waters occurred around 1983, with a moderate
freshening of the WGC in the preceding years. The second anomaly observed in the interior occurs almost
synchronously with a strong freshening of the LC. The LC carries waters from three different sources,
Hudson Bay, Baffin Bay and the WGC, all of which have Arctic origins. While the WGC brings the Arctic
water that was exported through the Fram Strait, the BIC originates from the Canadian Archipelago.
Without a significant freshening in WGC, the source of the second GSA in the LC and the interior seems to
be the increased freshwater input through the archipelago and/or local atmospheric factors such as colder
than normal winters of the late 1970s that affected the Labrador region.
A gradual decrease in the LC salinity over the last three decades is evident. The mechanisms that control
the freshwater leakage from the LC into the interior might be a key factor in LSW variability, and hence
requires further study.
North Atlantic Oscillation (NAO) Index and LSW-density surface
A correlation between the thickness of the LSW and the NAO is suggested earlier by Curry et al. (1998).
Here we examine the temperature, salinity and depth of the LSW-density surface throughout the years 1959
– 1999 against the NAO index for the same period.
The NAO index is defined as the difference in sea-level pressure between two stations situated close to
the centres of action in the atmosphere, located over Iceland and Azores (Hurrell, 1995). A positive NAO
index indicates a stronger than usual subtropical high pressure centre near Azores and deeper than normal
Icelandic low pressure centre. A positive NAO index means stronger storms over the North Atlantic, which
intensify the heat loss from the sea surface to the atmosphere, and therefore promotes deep convection in
the Labrador Sea. The opposite is true for a negative NAO index.
There is a positive correlation between the depth of the LSW-density surface and the NAO index with a
time lag of about 2-4 years (Figure 5). However, due to the high frequency fluctuations of the index and
other factors such as the freshwater anomalies and the strength of the stratification in the Labrador Sea the
correlation is not as high as might be expected. The disagreement in the 1990s in Figure 5c-d is partially
caused by the volumetric increase of the LSW during this period (Dickson et al., 2002). This would imply
that even if the depth of the LSW-density surface does not seem to be increasing, the maximum depth at
which the LSW can be found is in fact increasing as the layer thickens.
Almost a three decade long continued freshening and cooling of the LSW is evident from the Figure 5 a
and b. Curry et al. (2003) suggest that the freshening of the mid-depth waters has been continuing for
almost four decades. There is evidence that the mid-depth freshening has also been occurring in other parts
of the World Oceans (Wong et al., 1999).
The first episode of freshening of the LSW in the second half of the 20th century starts with the
introduction of the GSA of the 1970s to the interior Labrador Sea in 1972 and continues until 1976. Then it
recovers until 1983 when another episode of freshening starts with the introduction of the GSA of 1980s.
Harsh winters of 1990s associated with a prolonged positive phase of NAO index helps maintaining the
deep convection, possibly causing further decrease in salinity and temperature of this density surface. There
seems to be an increase in both the temperature and the salinity of the LSW since 1995. A number of local
and external factors are influencing the LSW production and it is often difficult to depict one or the other as
the major cause of the variability. However, the interplay of the surface salinity fluctuations and the NAO
index are the most influential factors on the deep convection and LSW properties.
Summary
A pair of climatologies, one using an isopycnic approach and the other one employing a more classical
geopotential structure, are produced specifically for the Labrador Sea region with a horizontal resolution of
1/3o x 1/3o over the time period of 1910 to 2000. The challenges faced during the process of building these
climatologies were similar to the earlier climatological studies, such as balancing the vertical and horizontal
resolution with the volume of available data and finding the most suitable objective analysis scheme for the
area. This study has benefited from the increased data availability attained by the end of 20th century which
allowed us to work with a fine resolution.
Working with high volumes of data enabled us to choose smaller search radii reducing the amount of
smoothing in the horizontal. Together with a carefully chosen depth dependent correction scheme, strong
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fronts that exist between cold and fresh boundary currents and warmer and saltier interior waters are well
preserved in geopotential surface climatology.
Isopycnal averaging gives more realistic results by avoiding unrealistic mixing of water properties and
preserving the baroclinicity of the flow. A possible problem, which may arise due to the isopycnal
averaging, is that our choice of density ranges for isopycnal surfaces might be too thick around the
convection site. The determination of the depth of the LSW-density surface becomes more difficult as the
thickness of this surface increases. LSW volume would provide a better representation of the deep
convection in more recent years. The prolonged freshening and cooling trend in the 1990s produced the
densest LSW ever recorded, causing it to sink to greater depths. This shift in the LSW density might also be
causing some of the denser LSW to fall outside the climatological potential density range of 27.75 - 27.79.
Time series of temperature, salinity and depth provide valuable information on the LSW variability.
However, in order to interpret those results additional information on some of the crucial factors
influencing the deep convection must also be considered carefully as a delicate balance between the
freshwater input and atmospheric forcing derives the deep water production in the Labrador Sea.
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ABSTRACT
Tourism development in the Yukon Territory is faced with similar challenges as those found in other
peripheral and circumpolar regions. Branding itself as a primarily wilderness and heritage/culture based
destination, the territory’s tourism planning activities seek to address economic opportunities and benefits
while protecting its fragile natural and cultural resources. Collaborative tourism planning offers a
framework for local involvement in tourism planning. It pays particular attention to the increasing
interconnectedness of the organizational environment and the need for collective and collaborative (as
opposed to competitive) responses to industry constraints. My presentation will look specifically at a
collaboration model developed by Tazim Jamal and Donald Getz (1995). Given space limitations, I will
apply one stage of this model, “Problem Setting,” to a community consultation exercise that occurred in the
Yukon in 1999-2000. My analysis will also assess inhibitors to the collaboration process with conceptual
tools provided by Adele Ladkin and Andrea Bertramini (2002).
RÉSUMÉ
Ma présentation offrira un sommaire de la recherche préliminaire entreprise au Yukon pendant l’été 2003.
Je présenterai une révision de certaines des approches utilisées pour la participation communautaire à la
planification touristique dans le territoire au moyen d’une étude de cas. À noter, la planification du
tourisme coopérative offre une approche à la notion de la participation locale dans la planification
touristique. Puisque ceci n’adresse pas spécifiquement les questions de durabilité, je vais aussi examiner la
relation entre l’approche coopérative à la planification touristique et tourisme durable dans le contexte du
Yukon.
Introduction
The Yukon Territory is located in the northwest corner of Canada and borders Alaska (USA), British
Columbia and the Northwest Territories (Canada). Branding itself as a primarily wilderness and
heritage/culture based destination, the territory’s tourism planning activities seek to address economic
opportunities and benefits while protecting its fragile natural and cultural resources.
The population of the Yukon is 32, 000 (1998) and First Nations account for 20% of that number (1996)
(Yukon Chamber of Commerce, 1999). Both First Nations and non-native residents are strongly protective
of the Yukon and what it offers them in terms of their relationship to the land, the wilderness, and to the
social and cultural expressions and benefits that are related to living in a relatively un-touched and isolated
wilderness region.
One of the predominant features that differentiates the Yukon from its territorial sisters to the West is
the fact that all but one of her communities is accessible year round by road (Old Crow is the most
northerly community and is only accessible by air). The Alaska Highway, which was completed after
WWII, weaves its way from northern British Columbia through the Yukon to Alaska, and has been an
important element for tourism development in the territory. Road travellers are by far the most important
current and potential market for tourism for many, if not all of the Yukon’s communities (save for Old
Crow). In fact, 98% of summer visitors to the Kluane region travelled by road (Yukon Territorial
Government , 2000, December, p. i).
Tourism development in the Yukon Territory is faced with similar challenges as those found in other
peripheral and circumpolar regions. Its vast wilderness and unique cultural features are at the heart of its
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destination appeal, but are also what define a “value of place” for the territory’s residents. “Value of place”
is characterized as special qualities that are commonly recognized and attributed to a place by local
residents, and considered to be important.
The importance of tourism is influenced by the decreasing availability of natural resources. This is
reflected in the fact that the tourism industry is now the Yukon’s largest private sector employer and 66%
of all employees work for businesses that report at least some level of tourism revenue (Yukon Territorial
Government [YTG], 2000, June, p. 4.; YTG, 2003). Despite this, the Yukon’s distance from southern
Canada, the limited tourism infrastructure (especially outside Whitehorse and Dawson City), and the
seasonal constraints, are among the many factors that contribute to creating a challenging environment for
tourism development.
With the growing attention placed on tourism, there is increasing consideration for the negative impacts
of tourism. Most tourism stakeholders are aware of environmental and cultural sustainability issues, and
they are widely discussed. The region is in transition; its past definitions challenged as much by a changing
natural resource base as by land use issues, aboriginal self-government, and devolution (Devolution is the
on-going transfer of powers process from the federal government to the territorial). These challenges
promise to continue affecting how the territory manages its affairs.
It is against this backdrop that current tourism planning occurs in the Yukon. My presentation will look
specifically at one model for Collaborative Tourism Planning. The model used was developed by Tazim
Jamal and Donald Getz (1995): it “applies the theoretical constructs of collaboration to tourism destinations
and offers insight into interorganizational collaboration for one specific tourism domain, the planning and
development of local, community-based tourism destinations” (p. 186). Table 1 outlines the main
components of this model. Given space limitations, I will apply one stage of this model, “Problem Setting,”
to a community consultation exercise that occurred in the Yukon in 1999-2000, and identify some of the
issues that arise with its application. My analysis will assess inhibitors to the collaboration process with
conceptual tools provided by Ladkin and Bertramini (2002).
Collaborative Tourism Planning
The rational present for community-based tourism has been widely documented (Richards & Hall, 2000;
Marien & Pizam, 1997; Murphy, 1985; Joppe, 1996). At the heart of the community-based process is an
emphasis on “self-sufficiency and local control over change” (Joppe, p. 476). Jamal & Getz’s (1995)
definition for collaboration is based on the idea that “community-based tourism planning is a process of
joint decision-making among autonomous, key stakeholders of an inter-organizational, community tourism
domain to resolve planning problems of the domain and/or to manage issues related to the planning and
development of the domain” (p. 188).
Collaborative planning pays particular attention to the increasing interconnectedness of the
organizational environment and the need for collective and collaborative (as opposed to competitive)
responses to industry constraints (Jamal & Getz, 1995). Collaborative planning becomes a beneficial
option when a destination is faced with “complex problems that are beyond the capabilities of any one
organization to solve singlehandedly” or where “the strategic management process needs to incorporate the
perspective of inter-organizational domains” (Jamal & Getz, p.189). This is a process that is particularly
relevant to the tourism industry given its fragmented nature and the commonly held view that no one entity
can be responsible for its development.
Collaborative tourism planning can be seen as a strategic attempt to move from a distributive approach
to a more generative one. Richards and Hall (2000) state that development that considers empowerment at
the centre of a process is also based on the concept of generative rather than distributive power.
“Generative” relates to networks and alliances, and assumes that everyone has skills and capabilities and
that there can be collective action for the common good. “Distributive” presupposes resource scarcity and
is inherently competitive. It is widely thought that collaborative tourism planning has the potential to be
inclusionary, and to involve collective-learning and consensus-building processes (Bramwell & Sharman,
1999; Jamal & Getz, 1995). Moreover, there has been some discussion on the potential for collaborative
tourism planning to reduce certain types of power imbalances between stakeholders (Bramwell & Sharman,
1999).
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Table 1. Three stages for collaborative tourism planning (Jamal and Getz, 1995).
Facilitating Conditions

Action/Steps
I. Problem Setting

•
•
•
•
•
•
•

Recognition of interdependence
Identification of a required number of
stakeholders
Legitimate and skilled convener
Positive beliefs about outcomes
Shared access to power
External or internal mandate
Adequateness of resources to convene and
enable the collaboration process

•
•
•
•
•
•

Define purpose, problems, issues
Identify convener and stakeholders
Raise awareness of interdependency
Balancing power differences
Addressing stakeholder concerns
Ensuring adequate resources

II. Direction Setting
•
•

Coincidence of values
Dispersion of power among stakeholders

•
•

Collect and share information
Ensure power distributed among several
stakeholders
• Organize sub-groups
• Select appropriate solutions
• Arrive at shared vision or plan/strategy
through consensus

III. Implementation
•
•
•
•

High degree of ongoing interdependence
External mandates
Redistribution of power
Influencing the contextual environment

•

Discuss means of implementation and
monitoring
• Select suitable structure for institutionalizing
process
• Assign goals and tasks
• Monitor ongoing progress and ensure
compliance

Many researchers have proposed that there are links between local involvement in tourism planning and
sustainability (Marien & Pizam, 1997; Murphy, 1985; Richards & Hall, 2000; Stabler, 1997).
Fundamentally, the relationship between collaborative planning and sustainability is based on the
assumption that “sustainable tourism cannot be successfully implemented without the direct support and
involvement of those who are affected by it” (Marien & Pizam, 1997, p. 165).
Bramwell and Sharman (1999) identify five potential benefits for collaborative tourism planning. They
propose that it can:
1) Avoid having to resolve adversarial conflicts in the long term by dealing with them early on;
2) Give political legitimacy to stakeholders in the decision-making processes that affects their lives;
3) Improve coordination of policies and social, economic and environmental resources and
perspectives on impacts;
4) “Add value” by working with local knowledge and capabilities of stakeholders in the destination;
5) Create accountability and shared ownership at the level of the destination which can enhance longterm planning and problem-solving (p. 392).
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Challenges to Collaborative Tourism Planning
Many of the characteristics identified in Table 1 presume the functional existence of democratic processes
and negotiations. In their examination of issues affecting a collaborative approach in Cusco, Peru, Adele
Ladkin and Andrea Bertramini (2002), illustrate how successful collaborative tourism planning
significantly relies on a history of public and private sector partnerships, as well as participation in
policymaking. However, it is necessary to recognize that even in environments with stable democratic
traditions, there can exist a variety of inhibitors that influence how and if public agents can be enabled.
This is perhaps especially true, as we shall see, for peripheral regions like those that are contained in much
of Canada’s North, including the Yukon.
Ladkin and Bertramini propose a number of inhibitors to collaborative planning. They can include:
• Lack of expertise and training of tourism planning authorities
• Political traditions that favour centralization of authority
• Lack of funding
• Lack of interest or commitment by stakeholders
• Competition for the same resources
• Lack of long-term or strategic planning
• Lack of consensus on specific structures and processes (p. 75).
These inhibitors interact with all of the elements listed in the three stages for collaborative tourism planning
in the model presented. Arguably, the presence of any one of the inhibitors listed above can affect how, or
even if, the process for collaboration is able to move from within each stage, as well as from one stage to
the next. My analysis will first necessitate a brief discussion on the socio-political considerations that help
us to understand the context within which Collaborative Tourism Planning has emerged and is presently
applied in the Yukon.
Yukon Socio-Political Considerations
In Canada, provinces and territories have historically integrated tourism planning into their provincial or
territorial strategies for general economic and social development (Murphy, 1985). In consideration of this,
formalized structures for community involvement in tourism planning have existed in the Yukon since at
least 1978 (Murphy, 1985). Murphy characterized the efforts at public participation in tourism planning in
the Yukon at that time as having a “tokenistic” nature given the lack of opportunities provided for residents
to become empowered partners in decision-making (p. 159).
The inhibitors outlined above can account for much of the past absence of public and community
involvement in tourism planning in the territory. Specifically, these would include: a centralized territorial
government firmly under federal direction and control; an underdeveloped tourism industry resulting in few
experts and an absence of trained tourism authorities; funding, along with strategic planning and
development priorities, focused on more politically and economically privileged industries, notably the
natural resource industries. Finally, the “appeal of the North,” a marketing coup presently, was historically
a contradiction in terms, at least as far as tourists were concerned. The latter two points are detrimental to
an understanding of tourism development history in the Yukon.
The environment within which collaboration planning occurs in the Yukon has changed significantly in
the last 20 to 30 years. For instance, the territory has ever-increasing levels of autonomy in decisionmaking through devolution. There have also been important tourism market changes and which have
resulted in positioning the Yukon as a prime tourism destination spot. The latter has been made possible in
part due to changes in transportation infrastructure that have made the North more accessible (e.g., better
roads and increased air access). Finally, as mentioned earlier, the decreasing emphasis on natural resources
as a means to economic growth have allowed for some attention to be paid to tourism. As a result, there is a
growing awareness of the importance of developing tourism infrastructure, as well as a greater
understanding for tourism’s impacts. Still, there remain persistent infrastructural and capacity related
barriers to tourism development, most notably in the smaller communities and those villages that are not on
the main highways (Alaska and Klondike Highways).
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Other notable changes in the Yukon that influence collaborative tourism processes include the emerging
importance of First Nations as empowered decision-makers. Land Claims settlements and self-government
agreements are slowly changing the political landscape of the territory and adding valuable perspectives on
complex issues. In fact, despite the challenging nature of the difficulties faced by First Nations in the
territory, they are an incontestable and growing political force and influence in all areas of the territory’s
affairs.
Problem Setting: Identifying Issues and Stakeholders
In 1999 the Yukon Territorial Government undertook extensive public consultation meetings throughout
the Yukon. The consultation process involved 37 meetings held in 16 communities around the territory. An
additional 6 meetings in selected communities were held to review the draft report. A Consultation Report:
Vision for the development of tourism in the Yukon provides a direction for tourism development in the
Yukon (YTG, 2000, June). It combines information on the importance of tourism in the Yukon alongside
resident and community concerns and planning priorities. As a comprehensive territorial tourism vision
statement, it is useful for a preliminary assessment of some of the factors identified in the Problem Setting
stage of Jamal and Getz’s (1995) model. It is also useful for an analysis of inhibitors to this process.
The report suggests that the YTG, at least in this particular exercise, perceives its role as the “convener”
in our model. This confirms Jamal and Getz’s claim that tourism’s fragmented nature “often requires an
external mandate by a regional or state authority to initiate collaboration” (p. 198). The documents analysed
do not include information on the stakeholder selection strategies, but they do tell us that the convener
sought contributions from the tourism industry, First Nations, interest groups, governments, communities,
and the public (YTG, 2000, June).
The nature of consultation participation can be assessed given a sister document to the report that
outlines the details of each of the 37 meetings that were held (YTG, 1999). Here, the evidence suggests we
might benefit from asking a few questions by looking more closely at the nature of the meetings, especially
in light of the impressive number of meetings that were held. Indeed, the sister document indicates that all
of the meetings were attended by less then 15 people, and in many cases less than 5. In fact, 6 meetings
were held with only one person in attendance (YTG, 1999). This raises a number of issues and points to
the need for an understanding of inhibitors present and how they influence the collaboration process in
general, and the Problem Setting stage in particular.
The low attendance at the meetings raises questions on the scope of the consultations, as well as the
climate within which they were undertaken. Foremost, it necessitates a reflection on the possibility that
apathy or disinterest might be due to more than just a casual disregard for tourism planning on the part of
community members. In fact, “lack of interest” could relate to an absence of agreement on the issues to be
dealt with in the consultation (Bramwell & Sharman, 1999, p. 396). In the Problem Setting model, this
relates to the process used to define purpose, problems and issues, and requires that we ask if the process
was able to address stakeholder concerns. Foremost, this usually relates to how the consultation agenda was
established.
Low attendance also invites us to ask if “tokenism” and its sister syndrome “consultation burnout” are
influencing the motivation to participate? Tokenism can occur when decision-making bodies allow
“citizens to provide data and react to the proposals of experts” but do not let them “become involved in
setting priorities or participating in the decision-making” (Murphy, 1985, p. 172). A number of questions
need to be asked to ascertain the meaningfulness of the process. What evidence is there that communities
are effectively kept in the loop where implementation is concerned post-consultation? Is there an
opportunity for continued feedback and involvement, or was consultation an isolated event without
meaningful follow-up?
Low attendance may be reflective of still pervasive and deep-seated cynicism among Yukoners. As is
often the case, the presence of cynicism vis-à-vis consultation is rarely measured (at least directly) and is
largely related through anecdotal comments. It nonetheless requires that we ask what the perception is
among citizens on agenda setting activities and implementation of decisions arrived at during
consultations?
Similarly, we must ask to what extent jurisdictional debates lead to potential stakeholder disinterest.
Jurisdictional debates regarding land use, for instance, include Federal, Territorial, Municipal, Parks
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Canada, Protected Areas, Heritage Canada, devolution processes, and Aboriginal Land Claims. How does
this have an impact stakeholder interest? What strategies can be used to increase stakeholder confidence
that structures exist to accommodate their input given the complex levels of decision-making already at
play? Jurisdictional debates also include the perception that competition for resources and other
developmental priorities are seen as favouring some regions over others.
Political inhibitors aside, the daunting infrastructural obstacles that still influence participation in
consultation processes remain significant. Despite many changes to the Yukon’s road and communication
systems, there remain many challenges to the task of enabling participation given geographic and other
difficulties in areas outside Whitehorse (transport, weather, communications [no phone or email, sporadic
mail pick-up], etc.). Not surprisingly, some of the infrastructural inhibitors to tourism development are the
same as those that inhibit citizen and community involvement in planning processes.
Despite some of the issues raised in an analysis of the 1999/2000 vision setting exercise, the
identification of stakeholders at a general level (that is broadly defined interest groups) suggests
recognition for the interdependence of issues and interests. A fact also emphasized through support of
public/private partnerships. These include YTG support of “partnerships with and between Yukon
communities and across governments” (YTG, 2000, June, p. 15).
Jamal & Getz (1999) propose that the greatest leverage for change lies in the groups and temporary
systems arising from networks. They claim that individuals are “changing faster than organizations and the
values likely to beneficially shape the future are emerging in individuals” (p. 192). The Yukon has seen the
creation of a number of tourism networks (that sometimes evolve into associations) in the last decade,
including: The Wilderness Tourism Association of the Yukon (WTAY), the Yukon First Nations Tourism
Association (YFNTA), and North to Knowledge Learning Travel Product Club (N2K). Various other kinds
of organizations, some of them project or program based, have also become active members in sub-level
tourism planning and development. Among them, the Carcross/Tagish First Nation Four Valleys cultural
and convention center, and Dawson City’s Klondike Institute for the Arts and Culture (KIAC).
The variety of organizations currently able to participate in tourism planning and development decisionmaking demonstrates that collaborative change efforts are being attempted at various sub-levels. Sub-level
organizations and networks are often facilitated and initially supported by the Territorial Government or
other levels of government through private-public arrangements. This demonstrates an awareness of the
importance for sub-level infrastructures and decision-making bodies.
A case in point is the Wilderness Tourism Association of the Yukon (WTAY). Initially created as a
Canadian Tourism Commission Product Club it had a mandate to develop wilderness tourism products.
Their objectives expanded to include advocacy and the creation of protocols for “best practices.” While
being focussed on the development of wilderness based tourism activities, WTAY considers sustainability
as it relates to the environment and other phenomena (cultural, economic, community, etc.).
WTAY proved able to bring together such unlikely bedfellows as eco-tourism operators and big game
outfitters. They worked very closely with the territorial government to create the Yukon’s Wilderness
Tourism Licensing Act (YTG, 1998). Further research would be required to assess the qualitative nature of
the association’s ability to represent the many different issues and stakeholders. Nonetheless, anecdotal
information indicates that outcomes were based on considerable consensus based decision-making
(WTAY, Annual Assembly, Personal Communications, October, 2002).
Conclusion
Effective collaborative tourism planning in the Yukon is challenged by infrastructural and political
realities. My analysis suggests that the quality and nature of community involvement in collaborative
tourism planning in the Yukon are still influenced by many inhibitors. While many infrastructural and
political changes have occurred that enable participation, there is evidence that collaborations are not as
effective as they could be. Democratic intentions, which are founded on principles of inclusiveness and
participation, are sometimes forfeited or implemented to excess with minimal thought given to meaningful
process (the latter can create “consultation burnout,” which is another form of tokenism given that the
results do not address the needs of citizens or communities and the activity takes place, primarily, in order
to say that “it was done”).
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Further studies might consider applying a model for collaborative tourism planning to a partnershipbased tourism planning activity. Given the number of tourism networks and associations that currently exist
in the Yukon, a private-public partnership case study might provide compelling insight into how
collaboration can most effectively occur in a Yukon setting.
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ABSTRACT
Although Southern forms of health care are now well established in the Canadian Arctic, it is not clear
that Inuit conceptions of health actually fit into this paradigm. Literature on the subject is fragmentary, and
often focuses on the mechanics of the relationship between Inuit and Southern health care providers and the
Southern health care system. It is useful to consider how the Inuit view their own health, both in
traditional and modern/southern/biomedical terms and how these two conceptions relate to one another.
Traditional Inuit views of health have little in common with the biomedical model that has dominated
European medicine since the 19th Century. Although these views have obviously been modified through
contact with and participation in the Southern/biomedical health care system, that does not mean that they
are extinct. Rather, it suggests the possibility that Inuit views on health have evolved to incorporate
biomedical techniques, while possibly rejecting important aspects of the modern, Southern world-view.
This interpretation of the situation - although indebted to philosophical views expressed by both Kuhn
and Foucault regarding scientific change and the emergence of the modern state in the 18th century - rejects
their “all or nothing” definitions. A more recent scholar (Pickstone 2000) has suggested that different
world-views can coexist for a considerable time. Following this suggestion, I intend to confront the
question of whether a distinct Inuit health paradigm continues to exist and engages at least a significant
proportion of the Inuit populace.
RÉSUMÉ
Bien que les formes de soins de santé du Sud soient maintenant bien établies dans l’Arctique canadien,
ce n’est pas claire si les concepts Inuit de santé se placent bien dans ce paradigme. La littérature à ce sujet
est fragmentaire et s’axe souvent sur les mécanismes de la relation entre les fournisseurs de soin Inuit et du
Sud et le système de soins de santé du Sud. Il semble utile de réfléchir à la façon que les Inuit perçoivent
leur propre santé, à un niveau traditionnel et à un niveau moderne/sudiste/biomédical et comment ces deux
concepts se rapportent un à l’autre.
Il semble claire que les perspectives traditionnelles Inuit de la santé ont très peu en commun avec le
modèle biomédical qui a dominé la médecine européenne depuis le MCMe siècle. Bien que ces points de
vue ont évidemment été changés suite au contacte avec et la participation au système de soins de santé
sudiste/biomédical, cela ne veut pas dire qu’ils ont disparu. Plutôt, cela suggère que les points de vues inuit
sur la santé ont évolués pour incorporer les techniques biomédicales, tout en rejetant possiblement des
aspects importants de point de vue moderne et sudiste.
Cette interprétation de la situation – bien qu’elle doive une dette aux points de vues philosophique
exprimés par Kuhn et Foucault à propos du changement scientifique et l’émergence de l’état modern au
MDCCCe siècle – rejet leurs définitions « tout ou rien ». Un érudit plus récent (Pickstone 2000) a suggéré
que des différentes visions de monde puissent co-exister pendant un temps considérable. Pour faire suite à
cette suggestion, j’ai l’intention de confronter la question de l’existence contenue d’un paradigme de santé
Inuit distinct et si cette existence est toujours acceptée par au moins une proportion importante de la
population Inuit.
Southern biomedicine is ostensibly well established in the Canadian Arctic. Each Inuit community
contains a nursing station, southern-trained physicians make regular community visits, and Inuit with
severe illnesses, or complicated pregnancies, are usually evacuated to southern hospitals for care. Inuit
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traditional medicine is largely invisible to southern biomedical practitioners, and generally either
suppressed or subordinated when it is identified (Gagnon, 1989). This pattern of biomedical and
metropolitan hegemony was established as early as the tuberculosis evacuations of the 1950’s (Duffy,
1988; Smith, 1993), and has only recently been overtly challenged by the Inuit themselves (O’Neil et al.,
1988; Grondin, 1989).
The challenge to the authority of biomedicine is being mounted from the epistemological perspective of
traditional medicine. It does not, however, seek to eliminate biomedical knowledge or biomedical training
from Inuit health, it simply seeks to replace its dominance, to integrate it into the traditional Inuit model of
health and healing (O’Neil, 1997; Lavoie, 2000). In itself this is a radical approach that challenges the
absolute supremacy of the biomedical paradigm, subordinating it instead to a communal philosophy of
health (Borré, 1994) that ultimately rejects the society/nature dualism of modernist biomedicine.
To fully comprehend the meaning of these changes and their implications for the Inuit, it would be
useful to begin by defining what exactly is meant by these terms: modernism and biomedicine. The
argument can then proceed to an examination of Inuit concepts of health and their evolving relationship
with biomedicine.
‘Modern’ and ‘modernism’ are terms generally associated with the world-view that emerged from an
epistemological shift in the 16th century, in a process that has been referred to as the ‘disenchantment of the
world’ (Pickstone, 2000) and refers to the separation of nature from society. That is, the belief that nature
can be comprehended directly and objectively through science, rather than through cultural representation.
Premodern epistemologies, on the other hand, did not perform this act of separation – their cosmos
remained laden with significance for human affairs, and vice versa. Thus, in the Inuit case, human actions,
such as breaking pittilinaat (taboos), would have a direct effect on nature (Oosten & Laugrand, 2001).
Similarly, natural events, such as stellar motions or positions, also had the potential to signify events on
Earth (MacDonald, 1998). The world was, as it were, animated by occult correspondences and influences,
which human beings had to navigate their way through. Foucault (1971) suggests that this perception of the
cosmos was replaced with the modernist one – in which nature is an objective, rationally defined entity
quite separate from human society. Pickstone (2000), on the other hand, points out that premodern
epistemologies continued to coexist with modernist epistemology of science, and in fact continue to do so,
although he also implies that they remain incommensurable.
Foucault’s interpretation is altered somewhat by Latour (1993) who suggests instead that modernism,
including scientific epistemology, is a cultural artefact of European society. While a useful tool for the
generation and utilisation of knowledge, modernism does not reflect the fundamental relationship between
human society and the natural world. In Latour’s model, the fundamental difference between modern and
nonmodern societies is one of power and knowledge, and has not always been to the modern advantage
(Latour, 1989).
Latour would appear to be suggesting that modernism is an illusion, but he considers it to be more a
culturally shaped approach to the world that is differentiated from premodernism only by the enormous
amount of knowledge modern societies have generated, and hence the power they have been able to accrue
(Latour, 1993). He argues that premodern epistemologies are not necessarily incompatible with modern
knowledge, even with scientific epistemology, as they simply deny it its totalitarian status and thus its
claim to an exclusive understanding of nature (Latour, 1993). This approach receives some practical
support from Latour’s (1988) analysis of the relationship between the French hygiene movement and Louis
Pasteur’s version of the germ theory of disease. The germ theory ultimately became the basis for modernist
biomedicine, particularly in Anglo-Saxon nations (Rosenberg, 1992). However, the hygiene movement, in
France and elsewhere, was predicated on a premodern view of disease as rooted in cultural, economic and
moral causes as much as physical ones. Its proponents seized on the germ theory as an additional causative
agent, one that strengthened their own programme of social reform by solidifying their control over disease
(Latour, 1988). Thus, in the short term, at least in France, the biomedical model of disease appears to have
both coexisted and been incorporated into quite a different model, one which was essentially pre-modern in
its identification of disease as a social, moral and physical phenomenon (Latour, 1988).
Obviously then, ‘biomedicine,’ is a term that carries considerable cultural baggage. Traditionally it is
defined as ‘the application of scientific epistemology to medicine’ (Conrad, Neve, Nutton, Porter & Wear,
1995 p. 488), a practice that became dominant in the second half of the 19th century. More specifically, it
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refers to a curative, technological model that focuses on the physical basis of illness – the microbe (Conrad
et al, 1995). Foucault (1976) traces the cultural practices that shaped biomedicine to another
epistemological shift in the late 18th century, one that produced a revolution in the nature and application of
state power. It is a classic example of what he terms a ‘totalitarian theory’ – one that, by its exclusive claim
to understand the world, refuses to accept the equality of any other (1976).
The Inuit challenge to biomedicine is part of a global trend Foucault believed began in 1960. In his
“Two Lectures” Foucault (1981) identified a challenge to ‘totalitarian theories’ by subjugated knowledge,
which he defined as knowledge that:
Falls below the required level of cognition or scientificity … [knowledge] which
involve(s) what…(I)… would call a popular knowledge (savoir des gens) … being a
particular local, regional knowledge. (82)
This revolt, however, may also be subverted: when challenging modernism and biomedicine, can local
knowledge practitioners resist being incorporated into this dominant paradigm? Does not modernism
appropriate non-modern knowledge when it confronts such an epistemological challenge? This is certainly
what happened to the premodern epistemology of the British hygiene movement when it was confronted by
the emerging biomedical model (Rosenberg, 1992). The biomedical model stridently rejected the moral and
social causes of disease the hygiene movement espoused, all the while adopting its programme of public
health (Rosenberg, 1992).
In this model of cooptation and control (Kaufert and O’Neil, 1990) the Inuit challenge to the biomedical
model could lead to their own inclusion in and absorption by its hierarchy. Political control of their health
care might be won at the cost of becoming “little white men” culturally – a common colonial experience
(Sahlins, 1995). This situation can be seen in the Nunavut government, where autonomy appears to be
leading to replication of modern state culture among the Inuit. This is particularly apparent in the repeated
appeals to the authority of biomedicine and statistics by the former Minister of Health, Ed Picco in his
speeches to the Legislative Assembly of Nunavut (Legislative Assembly of Nunavut, 1999).
Issues of cultural control and assimilation lead to the question of what exactly Inuit conceptions of
health and healing are. First, it is important to place some distance from the southern tendency to associate
epistemology with technology. Just as biomedical technologies and techniques vary widely across national
and disciplinary boundaries, the Inuit had no uniform pharmacopoeia, no set prescriptions for achieving
health and well-being (Therrien & Laugrand, 2001). Nonetheless, Inuit treatments for illness do share
some common characteristics, particularly the use of animal products – such as seal oil, polar bear oil and
lemming or rabbit skin on a wide variety of ailments, from wounds to ear infections (Therrien & Laugrand,
2001). Different groups used these in different ways and for different conditions. Whether a treatment or a
substance would be used also depended on its availability. This simplified healing since most ailments
would have been related to malnutrition, injury, or organic conditions. Food poisoning, particularly
botulism, is mentioned by one elder, as is a cure for it devised from fish (Therrien & Laugrand, 2001).
Skin conditions, particularly boils, were also common (Avataq Cultural Institute, 1984). As well, repeated
statements by elders indicate that infectious disease was virtually unknown until contact with qallunaat
(originally Europeans, now non-aboriginal Southerners in general):
It was only after the qallunaat came that there were contagious diseases. That was the
first time we heard that illnesses could be contagious. (Therrien & Laugrand, 2001, p.
200)
According to anthropological studies, Inuit views of health vary a great deal from community to
community, even though the overall approach to health remains constant (Fletcher & Kirmayer, 1997;
Therrien & Laugrand, 2001). In Clyde River, Borré (1991) determined that health was associated with the
linkage of the soul (tanniq) and body (tiimuit). This connection was maintained through social actions.
Consumption of country food, particularly seal, is seen as essential to maintaining the life of both the soul
and the body (Borré, 1991). Transcripts of interviews with Inuit elders generally support this assumption:
southern food, and even medicine are considered alien and possibly even harmful for the body (Therrien &
Laugrand, 2001). As well, a strong spiritual linkage between health and the land itself is expressed through
the belief that consumption of country food strengthens Inuit and renews their ties to the land. Thus, Borré
(1991) notes that the act of hunting is fundamental not only to the identity of Clyde River Inuit, but is
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equally important to their health. Hunting provides a source of seal meat, which in turn provides a diet that
maintains strength and warmth in the consumer.
Therrien (1995) identifies the existence of three forces that contribute not only to a conception of health
among the Inuit of Povurnituq, but also to their notion of being, without which any conceptualisation of
health or illness would not be possible. To them, the body is an outcome/product of a correspondence
between the actions of anirniq (the breath which confers vitality, energy and warmth), of tarniq (which
comprises the immortal soul of a person), and of atiq (which is one’s name, and thus the assurance of one’s
intellectual development and identity). (Therrien, 1995)
According to Therrien (1995), this ‘triple alliance’ of the body’s constituents remains in spite of the
effects of Christianisation, as the Inuit continue to believe that the anirniq disappears upon death, the tarniq
continues on to survive beyond the individual’s passing, and the atiq remains a direct bond to their
ancestors, the source of life. Historically, however, it was the angakkuq, or shaman, who was responsible
for re-establishing the coherence of the body should the equilibrium be affected by either internal or
external sources disrupting any one of these three constituents. The emphasis of the angakkuq’s
intervention techniques was placed upon the individual as a total person, one who was made up of
biological, social, cultural and religious elements. This ‘triple alliance’, which placed above else an
emphasis on these diverse dimensions of the individual, directed the activities of the angakkuq. The
angukkuq mediated between the individual and the community, but also between the community and the
greater animal world beyond it. This role as mediator between individual and, essentially, the cosmos, was
structurally determined by the angakkuq’s need for spirit helpers (tuurngait) to function in the supernatural
world. Since tuurngait were most often animal spirits, the individual and community were naturally linked
to the animal world beyond the community through the angakkuq’s mediation (Laugrand, Oosten, Trudel &
Kublu, 2000).
The therapeutic techniques employed by the angakkuq would vary from engaging in individual gestures
(such as touching, or breathing upon the individual), to one of collective action (involving everyone’s
observation of nutritive taboos, the forbiddance of hunting or fishing, etc.), and would often be
accompanied by spoken words, songs, the drum and also dance. Furthermore, according to Therrien
(1995),
The cure had equally a dimension of power. Not the unilateral power of healing but of
participatory power in a context known to all: the power of evil spirits possessing the
body, or that of a theft of one of the constituents of the person; the power of the
angakkuq to do away with the illness affecting the body’s integrity through the
intermediary of his spirit helper; the desire of the illness to submit to the cure and to his
prescriptions; to engage not only the individual in the healing but also the participation
of the family group and of the community as a whole in the cure; to call out to the
animals and the participatory forces of the external world to man through an association
of the illness to the excesses found in nature. (81) (Translation from the French and
emphasis are my own.)
A dynamic equilibrium is maintained, therefore, between life-force, soul and identity, and can be seen as
a continuum in the context of healing today. Healing cannot be limited to the context of visible therapy,
whether that of the angakkuq or modern nurses and doctors. The specialist is not the central force in Inuit
health that (s)he is in Southern biomedicine. Inuit health also includes a significant role for other people in
maintaining health and even granting it. According to this paradigm, good health can be bestowed upon
and be received from one individual to another, according to Therrien’s (1995) informant, Taamusi Qumaq,
Health can be retrieved like a lost or lent object, and this is the sense of the word
satuijuq that I like to use, but some others have the tendency to forget this because we
live too closely to the Qallunaat and our language and our customs are being lost …
When I feel ill, I tell myself that I can be helped by the nurses or that I can take
medications. I think instead that I should eat the (country) food that I like, as I will
become healthy again more quickly. I tell myself that if my family were closer to me, I
would become healthy. That’s what happened, I became sick the moment that my
family went off. I said qailaurli, qailaurli, qailaurli (would that someone from my
family return). I do not have the habit of taking the medicine that the nurses and
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doctors give out. I prefer to use the fat of the marine mammals and the (goodness) of
the plants. (81) (Translation from the French is my own.)
All of these concepts of the body, of identity and of health share some common characteristics. First,
they are all under laid by an empirical approach to healing (Avataq Cultural Institute, 1984). Seal oil might
be a popular remedy, but generally almost any useful substance might be turned to and used in healing.
One elder even mentioned making a paste of oatmeal, seal fat and Sunlight soap for boils (Avataq Cultural
Institute, 1984). In this context, biomedicine ceases to look like an all-powerful paradigm, and instead
becomes but one in a spectrum of possible therapeutic options. Second, all of these concepts of health are
mediated through the individual and the community, not through experts, biomedical or otherwise. As
Borré (1994) notes:
Politically, western medical models of health strip an individual’s power to cure
himself. The medical expert must provide a “treatment plan” in which the patient has
little or no input; thus the patient will be “cured”. In contrast, the Inuit concept of
health and model of health maintenance places the power for health maintenance of the
self, the family and the community within the individual community member. Health of
the individual is dependent on the health of the community as a whole… (13)
As might be expected, this approach to health leads Inuit to reject the absolute authority of biomedicine.
An Inuit informant from the healthcare bureaucracy in Nunavik succinctly stated to Lavoie (2000) what she
interpreted as the dominant attitude in the community,
Don’t give us your theories, your philosophy: we don’t need them. We don’t need your
culture, we need the facts. We get our information from other sources as well, from the
elders, from other men and women. (341)
This is the most radical aspect of the Inuit conception of health. As a ‘scientific’ discipline biomedicine
claims a privileged relationship with nature, and thus with truth. This gives its representatives complete
power over all who acknowledge their epistemology, over all ‘modern’ people. However, the Inuit reject
this – they adopt instead a profoundly democratic conception of health that conflates culture/society and
nature together, by placing authority over health (in effect over nature) in the hands of the community.
This ‘nonmodern’ relationship between modern knowledge and premodern epistemology has its parallel in
the relationship between Pasteur and the hygiene movement in 19th century France. However, the Inuit
relationship with biomedicine is ultimately more significant and more likely to endure, for it is profoundly
bound up with the issue of their cultural survival and political autonomy.
The relationship between the Inuit and biomedicine exposes the intimate connection between power and
knowledge. After all, the authority of the Inuit community over health is predicated on the secular power
of their community. Without the ability to control biomedicine, to recruit its power, along with that of
traditional knowledge, in the service of the community, communal authority over health must become
eroded. This leads inescapably to the conclusion that the fundamental premise for reviving Inuit
conceptions of health within their communities must be political autonomy.
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ABSTRACT
Using a Foucaultian analysis of data collected through archival research, semi-structured interviews, and
participant observation, this paper extends the existing body of knowledge concerning feminized
disciplinary practices to an Aboriginal population. I argue that traditional Dene games practices used to
varying extents by residents of Sambaa K’e, Northwest Territories, Canada, act as constraints that inhibit
women’s participation in physical activity and traditional Dene games. Concomitantly, and somewhat
paradoxically, these practices reinforce and maintain the traditional power that some Dene peoples
associate with menstruation.
RÉSUMÉ
Plusieurs auteurs ont utilisé une analyse Foucaultienne pour investiguer les contraintes et les pratiques
disciplinaires par lesquelles la féminité conventionnelle produit des corps dociles typiques de l’aspect
social de leur sexe. Au moyen d’une analyse Foucaultienne des données cueillies au moyen de recherches
dans les archives, entrevues structurées et l’observation des participants, ce travail pousse les frontières des
connaissances actuelles en ce qui concerne les pratiques disciplinaires féminisées à une population
autochtone. Dans ce travail, je présente l’argument que les pratiques traditionnelles de ces jeux sont
utilisées à certains degrés variables par les résidents de Sambaa K’e, Territoires du Nord-Ouest, Canada,
comme des entraves qui limitent la participation des femmes dans les activités physiques et les jeux
traditionnels Dene et, en même temps, et un peu paradoxalement, renforçant et maintenant la puissance
traditionnelle que certains peuples Dene associent à la menstruation.

Introduction
A number of authors (e.g., Bartky, 1990; Shogan, 2002) have used Foucaultian analysis to investigate the
constraints and disciplinary practices through which conventional femininity produces docile, gendered
bodies. Using a Foucaultian analysis of data collected through archival research, semi-structured
interviews, and four months of participant observation, this paper extends the existing body of knowledge
concerning feminized disciplinary practices to an Aboriginal population. In it, I argue that traditional Dene
games practices used to varying extents by Dene and Metis residents of Sambaa K’e, Northwest Territories
(NWT), Canada, act as constraints that inhibit women’s participation in physical activity and traditional
Dene games. Concomitantly, and somewhat paradoxically, these practices reinforce and maintain the
traditional power that some Dene peoples associate with menstruation.
Positioning the Author
Shore (1999) finds that “an element of reflexivity has become almost de rigueur in most ethnographic
writing” (p. 28). By engaging in reflexivity authors acknowledge, or attempt to acknowledge, that their
work is produced through the built-in filter of their positionalities and past experiences. As a white,
Toronto-born, middle class, feminist, vegetarian, graduate student, who travels with her pet guinea pig,
many individuals would likely construe me as being an “outsider” to Sambaa K’e, a fly-in access only
Dene community of 65 people in the south-west corner of the NWT. However, following Wrey (2001), I
take issue with the representation of the researcher as either an insider or an outsider. As she notes,
[i]n reality the location of the researcher within the field is mediated through a
multiplicity of shifting perspectives, identities and biographies that are variously
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(re)constructed through interaction. This makes it likely that a researcher will inhabit
outsider and insider space simultaneously. (p. 128)
Following Shore and Wrey, I would suggest that an element of give and take – a process that is necessary
for becoming a partial insider - has also become de rigueur in research in the NWT, where extensive
community consultations must take place prior to a researcher obtaining a NWT research licence. As a
former swimming pool supervisor in both Nunavut and the NWT, I was asked to contribute to the
community by offering a waterfront program for the community’s children. Through this involvement with
Sambaa K’e, along with helping to facilitate the community garden, I became acquainted with most
community members – a prerequisite for any ethnographic research.
Theoretical Underpinnings
As sport and games are inherently social practices, they can best be understood by analyzing how they are
produced in and through social interactions. As a result, a constructionist approach is appropriate to better
understand Aboriginal women’s involvement in sport. According to Crotty (1998), constructionism is the
view that “all knowledge, and therefore all meaningful reality as such, is contingent upon human practices,
being constructed in and out of interaction between human beings and the world, and developed and
transmitted within an essentially social context” (p. 42; his emphasis).
As a theoretical framework that falls under constructionism, Foucaultian feminist poststructuralism
informs my work. I selected this theoretical framework due to its ability, through a concept of discourse, to
provide “detailed, historically specific analysis, to explain the working of power on behalf of specific
interests and to analyse the opportunities for resistance to it (Weedon, 1987, p. 41). As a methodology, I
utilized poststructural ethnography, which uses ethnography’s “tradition of cultural description and
analysis” (Thomas, 1993) in conjunction with poststructuralism’s suspicion of essentialized subject
positions (Weedon, 1987) to attempt to understand the sporting culture in Sambaa K’e.
Kirby and McKenna (1989) note that “[c]onstructing explanations of the world is a human activity. And
yet, knowledge production has been organized in a way that excludes many people from ever participating
as either producers or subjects of knowledge” (p. 95). Kirby and McKenna further note that “the research
participant is not a passive participant, simply there to talk about her or his experience. The participant may
know of better or clearer questions to ask…[or] of gaps in the interview plan” (p. 68). The implication,
thus, is that by conducting interviews with residents of Sambaa K’e and by inviting them to reflect upon
their own social context, meaningful symbols, and their ensuing behaviour, a new richness in understanding
tradition and re-presentation(s) of tradition will emerge. As a result, snowball sampling was used to identify
20 participants for un- and semi-structured interviews, which allowed for the participants’ expertise and
experience, as well as that of my interpreter/research assistant, community member Phoebe Punchi, to be
maximized. Furthermore, the community’s Elders’ Council was consulted for advice on how best to
conduct the research and which questions (and, hence, answers) would be of the most interest to
community members. All participants were invited to instruct the researcher to ask (or not ask) specific
questions. Finally, Foucaultian discourse analysis, which specifies “systems of rules which make it possible
for certain statements but not others to occur at particular times, places and institutional locations”
(Fairclough, 1992, p. 40), was used to identify prevalent discourses that appeared in interviews.
Dene Games
The Arctic Winter Games (AWG) is the point of articulation for Dene games and Dene communities. It
serves as a paradoxical example of a unique celebration of Northern culture that concomitantly
homogenizes Dene practices and people, especially women, through the standardization of Dene games
events, thus erasing inter- and intra-community differences in participation. According to Heine (1999),
Dene games were heavily influenced by the connection between travel and life on the land. Strength,
endurance, speed, and accuracy were necessary for travelling and hunting on the land and were often
practiced by playing traditional games. He further states that the majority of Dene games did not have
female participants, a practice reflected in the fact that the Dene games portion of the AWG has never
offered a category for women. Nevertheless, Paraschak (1999) states that “First Nations sport
culture…reflect[s] ongoing shifts in gender relations between Native and non-Native communities, and
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within Native communities” (p. 164). Indeed, the 2004 AWG will be the first to include Dene games events
for women.
The addition of a Junior Girls category is a clear move to align the AWG International Committee
(AWGIC) with notions of gender equity, as well as communities that have lobbied for women’s
involvement. However, this move also puts the AWGIC in direct opposition with the Denendeh Traditional
Games Association (DTGA). The DTGA, which is a group composed of men from various Dene
communities in the NWT, has asserted that women did not traditionally play hand games and thus should
not play hand games now. They have also prohibited women from participating in DTGA sponsored hand
games tournaments (Kay, 2002). According to Kay (2002), the DTGA “said it [is] important for people to
understand they are forming a traditional association which will follow the ways the games were played in
the past” (Kay, p. B19). The DTGA is also quoted as saying “[we] should focus on the traditional way of
doing it. It’s respect for our elders. If…[women] don’t understand that, then we don’t have room for them”
(Kay, 2002, p. B4). While different opinions concerning women’s participation in Dene Games,
particularly hand games, can be found at the AWG, even in a community as tiny as Sambaa K’e, many
differing opinions on the maintenance of the traditional exclusion of women from hand games events can
be found.
According to Sambaa K’e community members, in the past, women did not participate in hand games,
though memories and legends of rare exceptions exist. Nevertheless, typical recollections and photos depict
hand games with only male participants. For example, Angele Jumbo1, the oldest living resident of Sambaa
K’e reported that “women were never allowed to do hand games, just the men” (Personal communication,
July 18, 2002). Elder Julie Punch also has few memories of women playing games: “I never really tried to
play in that kind of games. We never had time to sit back. We were always keeping ourselves busy with
moose hide, and moose meat, and the camp” (Personal communication, July 8, 2002). In addition to not
having the time to play, most interviewees reported that women were excluded from hand games because
of their power. When asked if women should participate in the Dene Games component of the Arctic
Winter Games, one woman stated firmly, “hand games, it’s…strictly for the men…it has something to do
with spiritual legend and…it’s always said…that it was for the men. So I think they should just keep the
women out of it” (Anonymous, personal communication, July 6, 2002).
Hand games involve a moose hide drum, which is sacred and, according to most residents of Sambaa
K’e, should not be touched by women. By coming into contact with a drum, a woman could have a
negative influence on a man’s hunting ability, thus jeopardizing the food source for the family or even the
entire community. This custom appears to be linked to practices associated with menstruation. In the past,
women in Sambaa K’e would stay in the same area while menstruating so that their power – which some
understand as a form of pollution – would not have a negative impact upon male community members
(Anonymous, personal communication, July 6, 2002). Today, most women leave their homes while
menstruating, but avoid eating birds, berries, and fish, and also do not participate in aquatic based activities
while “on their time.” Most of the women I interviewed reported that menstrual traditions, as well as the
power that women in general have, have an impact on their involvement in traditional games and were
quite understanding and often supportive of the DTGA’s efforts to prohibit women from participating in
hand games. One woman explained, “they say women can easily overpower men if [women are] not
careful. I don’t know, [they don’t want women to play hand games] just to keep the men safe, I guess”
(Anonymous, personal communication, July 16, 2002).
Over the past decade, hand games have increased in popularity in Sambaa K’e; however, this is not to
say that they became popular. In fact, in the four months that I was in Sambaa K’e, I did not see hand
1

My research assistant served as my interpreter for interviews that were conducted with non-English
speaking participants. She also conducted the interview with Angele Jumbo entirely on her own.

2

The names of participants that appear throughout the paper belong to those participants who wished to
have them used. Several participants wished to remain completely anonymous or chose not to have certain
quotations attributed to them: in these situations, the quote is attributed to “Anonymous.” All participants
gave informed consent prior to participating in this research project.
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games being played. The lack of popularity of the games was used by male resident Dolphus Jumbo as a
compelling argument for the inclusion of women in hand games:
how can you urge all these young people to keep these traditional games if you don’t
invite everybody to do it, everybody has to do it to keep the traditional games
going…[T]here’s not very many Aboriginal people now that are into traditional
[games]. If they choose all men to do the traditional [games], they won’t have very
much success at it - you need to include the women to have a higher number of people.
Because eventually, the way I look at it, they have [to have] the women participate too
to keep the traditional games going because most of it is lost. (Personal communication,
August 7, 2002)
Nevertheless, representing men and women as either supporting or not supporting women’s categories for
the Dene games at the AWG constructs a false dichotomy. The reality of the situation is far messier, as
some women do not fall neatly into one category or the other. Norma Jumbo, a woman in her mid-twenties,
spoke about the debate that exists inside of her:
I don’t think it’s fair. I don’t think it’s fair…I don’t know how should I put it, but, I
mean…I can’t see why – why are they going to ban [hand games] for women?... They
said it’s to respect our elders. And us, we’re still traditional. All of us here. Women,
men, we’re all still traditional, living in our traditional way of life. And so, half of me is
right there, and then they’re saying that Native women shouldn’t join the Dene Games.
It’s like, I’m just like half and half. I’m in a spot where I can’t agree with one of them. I
agree with both. Half and half. One for the elders, for our elders, right? For our elders in
the past. Through our ancestors, what they taught us, it’s still with us. But what they’re
trying, what they’re probably trying to do is…trying to bring all the traditional ways
back to life again. (Personal communication, July 3, 2002)
Thus, in between the false dichotomy of women and men either supporting or not supporting women’s
involvement in Dene Games we find a certain fuzziness/messiness that challenges liberal Western feminist
thinking.
The Contributions of a Foucaultian Analysis
If one were to use liberal Western feminism to interpret women’s differential participation in Dene Games,
it would be easy to come to the following conclusions: Male privilege and a faulty understanding of
menstruation have been manipulated so that women are excluded from a recreational event in order for it to
remain a male preserve. If instead, however, we analyse the same events using a feminist poststructural
framework, a very different set of conclusions might be made concerning power and its uses/abuses.
A Foucaultian understanding of power varies from typical top down approaches. Foucault (1980) finds
that “[p]ower is quite different from and more complicated, dense and pervasive than a set of laws or a state
apparatus” (p. 158). Indeed, Foucault (1978) views power as a multiplicity of complex force relations that
can support or reverse each other, create chains and systems or disjunctions and contradictions, and are
“embodied in the state apparatus, in the formulation of the law, and in the various social hegemonies” (p.
93). Foucault encourages us to view power’s “condition of possibility” (Foucault, 1970, p. xxii) as
emerging not from a single central point, but rather from a local and unstable “moving substrate of force
relations” (1978, p. 93). As a result, “[p]ower is everywhere…because it comes from everywhere” (1978, p.
92).
Foucault’s (1980) writing challenges the idea that “knowledge is power,” as his work displays
how these two terms are necessarily dependent upon each other:
Knowledge and power are integrated with one another, and there is no point in
dreaming of a time when knowledge will cease to depend on power…It is not possible
for power to be exercised without knowledge, it is impossible for knowledge not to
engender power. (p. 52)
According to Foucault (1978), power and knowledge are joined together in discourse, a term which can be
used to refer to all forms of talk and text (Gill, 2000).
Foucault (1980) understands power as constraints on action that are both enabling and inhibiting (Fraser
1989; Shogan, 1999). This view allows constraints/power to be seen as productive, rather than just
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oppressive. By way of example, Shogan examines the ways in which game rules serve to constrain athletes’
actions:
Game rules enable certain actions and limit other actions by placing constraints on what
athletes are allowed to do. Some of these constraints prohibit certain actions while
others prescribe actions. Together theses constraints on athletes’ actions, produce what
counts as the skills in a sport. (p. 4)
The no holding rule in hockey can be used to illustrate her point: while such a constraint might enable the
defender to defend the goal, it inhibits the offensive player’s ability to score a goal. As a result, constraints
prohibit certain forms of action while simultaneously making others possible.
According to Shogan (1999), the “constraints that actually make or produce skilled actions are
technologies…that organize space, time, and modality of movement and seek to homogenize participants.
These technologies constitute what Foucault (1977) referred to as disciplinary power” (pp. 7-8).
Disciplinary power requires the use of disciplinary practices, which in turn produce docile bodies, which
Foucault describes as “subjected and practised bodies” (1977, p. 138). It is important to note that Foucault’s
use of the term docility does not imply passivity. Rather, docile bodies are skilled (disciplined) and thus
able to exercise power within a particular discourse.
So, what does this mean in terms of practices associated with menstruation? Menstrual disciplinary
practices can be viewed as a constraint, that is, both enabling and inhibiting. Thus, rather than viewing
menstrual disciplinary practices as resulting in exclusively inhibitory effects on women’s participation in
sport and recreation, we must also question the ways in which these disciplinary practices are enabling. For
example, constraints associated with menstruation produce discourses of “tradition/traditional” and “nontraditional” and thus create and reinforce power/knowledge for and about women and the importance that
their practices have on community health: menstrual practices are manifestations of women’s
power/knowledge. These discourses can be used to circumscribe women’s participation in physical activity,
but can also enable women to have control and authority. This intersection of power/knowledge is
particularly interesting in light of the fact that this knowledge about menstrual traditions is rarely discussed,
and that it is not as visible as the power that men manifest in more public ways (e.g., by sitting on Band
Council). Nevertheless, this power/knowledge results in women being able to control men’s behaviour
(e.g., men avoid menstruating women for fear of “pollution” and the negative impact these women can
have on men’s hunting abilities).
Concluding Thoughts
Women’s lack of participation in traditional games should not only be viewed as problematic or the result
of oppression. Mayoux (1995) finds that when
women do not spontaneously come forward [to participate] this is generally ascribed to
‘lack of confidence’ or ‘lack of power’, or in some cases an example of ‘false
consciousness’. The inherent desirability of increasing participation is rarely questioned,
particularly by those arguing from a more radical empowerment perspective. (p. 246)
By adding a Junior women’s category to hand games at the AWG, is there not a chance that Dene women’s
power will be eroded or perceived to be eroded? For example, could women’s inclusion in hand games
signal the decline of power associated with menstruation and women? If the goal of adding women to the
Dene Games at the Arctic Winter Games is in fact empowerment, it is indeed paradoxical that such
empowerment might come at the expense of other forms of women’s power (i.e., power associated with
menstruation). Thus, caution must be exercised when applying southern, Western-based feminisms to nonEurocanadian cultures. Furthermore, organizations such as the AWGIC need to ensure that community
consultations, particularly with stakeholders (in this case, Dene women), occur prior to making decisions
that could have a profound impact on gendered cultural practices.
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ABSTRACT
A case study of Fort Simpson, Northwest Territories (NWT), revealed several factors influencing
physician recruitment and retention. The majority of physicians interviewed felt that they had been
adequately financially compensated and stated that they chose to leave Fort Simpson for other reasons,
including: poor schools, a lack of continuing medical education, and a politically inhospitable atmosphere.
RÉSUMÉ
Au moyen d’observation participante, entrevues semi-structurées et un examen des records historiques
les facteurs affectant la durée d’emploi de médecins à Fort Simpson, Territoires du Nord-Ouest, a été
examiné. Les questions soulevées par cette étude de cas seront juxtaposées aux problèmes actuels auxquels
font face les médecins dans cette région. Les facteurs qui devraient influencer la décision d’un médecin de
s’aventurer vers le Nord : sens de l’aventure, un évènement important dans sa vie qui précipite la décision,
des vacances passé dans la région, être élevé dans un environnement rural, une attente que les fournisseurs
de soins de santé dans le Nord seront très compétents et une expérience avec la population Autochtone du
Canada. Les facteurs qui devraient influencer la décision d’un médecin de quitter le Nord: sens d’isolation
professionnelle, sens de compensation financière inadéquate, fardeau de travail, calendrier d’appelles très
rempli, poursuite d’une meilleure éducation pour ses enfants et déménager pour que l’épouse puisse obtenir
de l’emploi.
Introduction
Health care is an example of one of the many services affected by regional disparities. Many of Canada’s
remote and rural regions suffer from a critical shortage of family physicians, specialist physicians and other
health care providers (Fahley et al 1992, Goodwin et al 1996). Many Canadians do not have access to a
primary care physician and Canada’s Aboriginal population is disproportionately represented in this group
(Royal Commission on Aboriginal People, Volume 3). The Canada Health Act (1985) does not guarantee
Canadian’s a right to healthcare: instead it promises “reasonable access to health services without financial
or other barriers.” It is the word “reasonable” that is most important to Canadians living in remote or rural
locations. “Reasonable” is not defined in the Act and, as a result, it is unclear as to whether a 4-hour wait
for a medical evacuation flight constitutes “reasonable” access to health services.
Accessible by both road and air, Fort Simpson is a village of approximately 1200 people in the
southwestern portion of Canada’s Northwest Territories (NWT) that has many of the problems typically
found in Canada’s rural communities. For example, the town has difficulty in consistently having enough
primary care physicians to serve its needs (McDonald 1990). As such, it makes for a suitable case study for
investigating the issues involved in recruiting and retaining physicians in Canada’s rural regions.
Currently, there is very little literature on the topic of physician recruitment in Canada’s remote and rural
areas – this paper attempts to add to this scant body of literature by determining the factors that have
“pulled” physicians to Fort Simpson and those that have “pushed” them away. Further, a list of personal
characteristics was identified as being beneficial for potential Northern rural family physicians North was
compiled and are elucidated. The results should be generalizable to other Northern communities.
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Methods
Forty-four physicians who worked in Fort Simpson during the last 123 years were identified through a
search of old pathology reports, historical documents, and snowball sampling. Attempts to locate each
doctor included a search on the google.ca search engine on the Internet and a review of the lists of
physicians on each province’s compendium of physicians and surgeons. Nineteen doctors were contacted;
10 doctors (1 female, 9 male) and 1 descendant participated in the project.
Each physician or descendant was asked to respond to a list of 30 standardized questions by telephone,
in person, fax, or email interview: the survey was pilot tested on 2 physicians prior to refinement. Of the
physicians who responded, the years 1925-2003 were represented by at least one physician per decade
(with the exception of the 1950s).
Findings
When asked why they had come to practice in Fort Simpson, 3 physicians said that they were approached
directly by the now defunct Northern Health Services – a government body that recruited physicians for
Canada’s North. Two physicians contacted Northern Health Services themselves, while two other
physicians answered an advertisement that recruited physicians to the North. A desire for adventure was
the reason another two physicians came North, while two more physicians identified the challenge of
remote medicine as their reason for moving to Fort Simpson.
Physician experience prior to working in Fort Simpson was examined. Only 2 physicians visited Fort
Simpson before accepting their contract. Eight of the physicians had experience working with First
Nations people, while 7 of them had previously practiced in the North. Only 1 physician stated that her
decision to practice in Fort Simpson was influenced by a major life event. Four physicians indicated that
the desire to work with an under-serviced population factored into their decision to practice in the North.
Physician employment experience prior to working in Fort Simpson was examined. Physicians were a
mean of 7.1 years post-medical school graduation before they accepted their postings in Fort Simpson.
Five of the doctors interviewed had recently graduated from medical school, five of the physicians were in
the middle of their careers, and one was at the end of his career when he accepted his contract. The average
length of stay for a physician was 46.7 months (range 1.5-276 months, SD=81.9months).
Factors influencing the enjoyment of the physicians’ time in Fort Simpson were also examined. Eight
of the physicians felt they were adequately financially compensated for their work. All but one of the
physicians had their travel paid for by the government. Seven of the interviewed physicians felt that the
vehicle with which they were provided was adequate. In terms of personal characteristics needed to
practice successfully and enjoy life in Fort Simpson, four physicians identified one or more of the
following characteristics: a sense of adventure, self reliance, and a love of the outdoors.
Physicians cited several different reasons for leaving. Four said that they never intended to stay longer
than their initial contract. Two cited the 24 hours per day, seven days a week call schedule as factoring into
their decision to leave. One left after being offered a promotion. One physician closed his practice because
his spouse could not cope with the isolation of living in Fort Simpson. Four physicians cited the lack of
access to continuing medical education (CME) as a reason for leaving. A sense of professional isolation,
moving to an area of Canada with a perceived greater need for a physician, and the desire to live with one’s
family on a full-time basis were other reasons cited for leaving Fort Simpson. Four of the physicians
interviewed stated that they did not want their children to attend the schools in Fort Simpson and that this
was one of the more important factors influencing their decision to leave: “We left partly because we
couldn’t see having children reach school age in Simpson” (M. Thain, personal communication, Aug. 19,
2003). Only one physician said that he believed that his children received an adequate education in Fort
Simpson.
Almost all of the physicians interviewed commented that factors that are difficult to measure were
among the most important reasons why they left: politics, schools, and continuing medical education
(CME). Physicians said that the relationship between the body that administers health services and the
health care providers was, and continues to be, extremely strained. The physicians stated that the
administrators were not as skilled as those with whom they had worked in the South. The physicians also
indicated that those who made important financial decisions for the health authority were not in touch with
the actual practice of medicine and that this led to considerable tensions. Another difficult to measure
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factor, the perceived poor quality of the educational system in town, caused at least 4 physicians to leave
town before their children reached school age. Finally, physicians noted that a lack of locum doctors to fill
in for them while away prevented them from attending continuing medical education events. As a result,
the physicians stated that they felt they were not able to keep up with the changes in medicine. Four
physicians explicitly stated that the lack of access to CME was one of the reasons why they left Fort
Simpson. One doctor succinctly stated the problems of working in Fort Simpson in response to the
question: why did you leave Fort Simpson?
1) Professional isolation and 2) the government had promised me a certain amount of
educational leave but there always seemed to be a reason why I couldn’t get out.
During that time we founded the NWT physician’s association. I had good holidays and
I used to take them in one big lump in the summer and they always had difficulty
replacing me. Some of the locums trashed the house we were living in. There was
some frustration with what the government had promised and didn’t happen. I got to
the point where I knew everybody in town and when I saw them walking down the
street – I saw a diagnosis. I guess you get that in any small town. One of the big things:
we liked it so much that we were afraid if we didn’t leave we’d stay forever and we
didn’t want to educate our children there. (M. Thain MD, personal communication,
August 19, 2003)
Discussion
The current package offered to physicians who practice in Fort Simpson includes the following: $1000
salary per day, no clinic overhead, a 3 bedroom house, a new minivan and gas, all personal travel, and a
once a year round-trip plane ticket for each immediate family member. Even with this lucrative contract,
the town still has difficulty recruiting doctors. Money, clearly, is not the only issue influencing physician
recruitment and retention in Fort Simpson.
Four categories of physicians who venture to Fort Simpson were identified: new graduates, those in the
midst of a mid-life crisis, those about to retire, and international medical graduates. The employment of
members of each group of physicians has pros and cons. Five of the physicians interviewed had recently
graduated from medical school. While such physicians certainly have up-to-date skills, they do lack
experience. Four physicians were placed in the mid-life crisis category because they self-identified
themselves as having been in the midst of a mid-life crisis, or they were middle aged and said that they
were looking for adventure and/or a change in routine. These physicians have good practical experience,
however, their mobility is often hampered by school-aged children and spouses who are looking for
meaningful employment. Only one of the physicians interviewed was at the end of his career in medicine.
While physicians in this group bring a wealth of experience, their techniques and therapeutics can be
outdated. The final category identified was foreign medical graduates and though many had worked in Fort
Simpson, none could be located for interview. These physicians help to fill the need for physicians in the
North, however, they do not necessarily have to have a Canadian medical license. Many are serving two
years before writing their Canadian licensing exam and they often move South once this is obtained.
The four different types of physicians who ventured North reveal several important factors influencing
physician recruitment and retention. To some extent, it is true that the Government of the Northwest
Territories is taking whatever physicians they can recruit. The young physicians who are fresh out of
medical school almost certainly lack the experience necessary to work as a solo physician, while the
foreign graduates are not licensed to work in Canada and thus are not guaranteed to have the basic skills
possessed by Canadian graduates. Physicians at the end of their careers are sometimes only putting in time
until they can start their life again elsewhere. None of the living physicians interviewed were interested in
making a long-term commitment to practice and live in Fort Simpson. Based on an examination of 123
years of physician retention, the dream of having a full-time resident physician in a community like Fort
Simpson may be just that: a dream.
Conclusions
Fort Simpson is an example of a Northern Canadian town that has traditionally had difficulty recruiting
primary care physicians. From these data we can create four categories of physicians: new graduates, those
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experiencing a midlife crises, those approaching retirement, and foreign medical graduates. Physicians in
each category have potential benefits and drawbacks and recruiters should attempt to attract members of
each group in order to create well-rounded physician teams who can balance out each others’ skills.
If the health authority administrators had more education, the schools were shown on standardized
testing to be of at least average quality, and locums were guaranteed so that continuing medical education
events could be attended, physicians would likely be less inclined to leave places like Fort Simpson.
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ABSTRACT
In Northern British Columbia, and throughout the circumpolar world, there have been tensions between
Indigenous peoples and industries regarding uses and understandings of landscapes on a number of levels.
The fact that treaty talks are currently underway in many parts of British Columbia brings the question of
landscape to the forefront for many different interest groups. Thus, relationships to the landscape are
currently under investigation and being negotiated. Further, Northern BC is economically comprised of
communities based around primary industries that necessarily involve extraction from, and manipulation
of, the physical landscape. This has an effect on the way surrounding landscapes are understood, as it is
often the values that support economic gain that are considered to be ‘legitimate’.
Conversely, First Nations’ landscape perspectives are products of long-held traditional land-use values
that were at one time completely unconnected from colonial-driven understandings of the landscape. These
are the voices often left out and marginalized. Indigenous perceptions of the landscape will be explored
through working with the Kitsumkalum, a Tsimshian First Nation community located near Terrace, BC.
Although this will not necessarily address the multiplicity of viewpoints among and within Indigenous
communities, it will create space for an alternate, and equally valid, viewpoint. It is hoped that this may
have the possibility of influencing, or moving towards, a post-colonial perspective of the geographical
landscape of Northern British Columbia.
RÉSUMÉ
Dans le Nord de la Colombie-Britannique et à travers le monde circumpolaire, il y a eu tensions entre la
population Autochtone et les industries en rapport à l’utilisation et les compréhensions des paysages à de
nombreux niveaux. Le fait que des négociations de traités soient en cours dans plusieurs parties de la
Colombie-Britannique apporte la question du paysage au premier rang pour divers groupes d’intérêt. Ainsi,
les relations avec le paysage sont couramment sous enquêtes et sont en voie de négociations. De plus, le
Nord de la C-B est constitué économiquement de communautés basées sur les industries primaires qui
nécessairement implique l’extraction du et la manipulation du paysage physique. Ceci a un impact sur la
façon que les paysages environnants sont compris, parce que c’est souvent les valeurs qui supportent les
gains économiques qui sont tenues d’être « légitime ».
Par contre, les perspectives des paysages des Premières Nations sont les produits de valeurs
traditionnelles sur l’utilisation de la terre qui datent de longtemps et qui étaient jadis complètements
déconnectés de la compréhension colonialiste du paysage. Ce sont les voix qui sont souvent oubliées et
marginalisés. Les perceptions autochtones du paysage seront explorées en travaillant avec les
Kitsumkalum, une communauté Première Nation Tsimshian située près de Terrace, C-B. Bien que ceci
n’adressera pas nécessairement la multiplicité de points de vu parmi et à l’intérieur des communautés
autochtones, cela créera de l’espace pour un point de vue alternatif et de valeur égale. On espère que ceci
aura la possibilité d’influencer, ou s’avancer vers une perspective post-coloniale du paysage géographique
du Nord de la Colombie-Britannique.
Introduction
Contemporary landscapes of British Columbia (BC) are contested on a number of levels by many interest
groups. These contestations are framed around the physical landscapes but they affect the social and
conceptual landscapes as well. In addition, these physical landscapes are often perceived differently by
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different interest groups. Such contestations are especially prominent in the politics of northern BC where
there is a smaller population base and where resources, such as the forests, are more crucial to the economy
as compared to the southern regions (Furniss, 1999; McDonald, 1987). Industry and environmentalists are
examples of groups that have a vested interest in the physical landscapes of northern BC, which are areas
often conceptualised as spaces for either resource extraction or for preservation/conservation. First Nations
also have a vested interest in the land as a result of their heritage, and this pre-colonial connection to the
land causes culturally different perceptions of the landscapes of northern BC (McDonald 2003).
One cannot assume that there exists an underlying common perception of the surrounding physical
landscape among people residing in a given region. The diversity in interpretations of land values and
meanings (among both groups and individuals) is particularly evident in the process of land claims
negotiations. The Treaty talks currently underway between First Nations in BC and the provincial and
federal governments are, in many ways, defining how regional political, economic, and cultural landscapes
will be understood in the future. Importantly, treaties will also define the future administration of the
negotiated physical landscapes. The treaty process requires the negotiation of a new social contract between
the indigenous population and the two levels of government in Canada. Negotiations are creating a new
understanding between the above three parties regarding the uses and values of the physical landscapes in
question.
An interpretative approach to the perception of the landscapes of northern BC can lead to a deeper
understanding of the landscapes of this region in general. One interpretation of the notion of the land as a
‘wilderness’ is that it is a product of a dominant colonial ideology, while First Nation’s perceptions of the
land are different because they are framed within a different historical context (Willems-Braun, 1997). First
Nations landscape perceptions were, at one time, entirely uninfluenced by colonial understandings of the
landscape and did not include an understanding based on a ‘wilderness’ rhetoric.
It is the purpose of my research to explore the ways in which First Nations in northwestern BC perceive
the land, the ways in which this differs from an understanding based on a ‘wilderness’ landscape and how
an understanding of different perceptions of the land can assist in the negotiation of land claims
settlements. This paper provides a brief outline of the theoretical framework used in this research, including
a discussion of landscapes, followed by an examination of the ways landscapes, through geographies of
power, become grounded as ‘wilderness’ within colonial rhetoric. I will also provide an ethnohistorical
discussion of the Kitsumkalum First Nation community of north western BC, with whom I have been
working and collaborating with on this research project.
Theoretical Framework
From a post-colonial perspective, contemporary understandings of North American landscapes that are
rooted within colonial rhetoric do not allow for other understandings of the landscape. The idea of postcolonialism can imply that the period of colonialism is over and that some countries, such as Canada, have
reached this point. This is not necessarily the case. Although ‘post’ can mean chronologically after
colonialism, it can also describe “conceptually transcending or superseding the parameters of
[colonialism]” (Childs & Williams, 1997, p. 4). Within post-colonial theory “the need to think carefully
about the continuity of colonial or neocolonial relations, tracing the way that streams of the past still infuse
the present” is important (Bal & Shohat in Willems-Braun, 1997, p. 3).
For my research in northern BC, an understanding of how the past continues to affect the present
requires an understanding of the ways that colonial constructs of the land have affected First Nations in the
past, and of how these perceptions continue to affect First Nations today. In order to begin to understand
how colonial ideologies of the past continue to persist over time, it is necessary to explore the ways that
power operates, or the “modalities” (Allen, 2003) of power.
It is through the exercise of power that a dominant society inscribes itself upon the landscape.
Anthropologist Elizabeth Furniss, in her (1999) study of ideology in northern BC, describes a dominant
culture, or society, as one that “is experienced as a set of common-sense, taken for granted truths about the
nature of reality and the social world” (p.14). She goes on to note that individuals experience this dominant
culture in different ways and on different levels. When a dominant culture is challenged, it will adapt to
retain its legitimacy by either absorbing or deflecting the challenge. A dominant culture can be perceived to
wield a large amount of power that allows it to monitor and perpetuate its ideologies (Furniss, 1999).
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Dominated cultures, such as First Nations cultures, are required to operate within the larger system, and as
a result there is an unequal access to this type of epistemological power.
This wielding of power by a dominant group over marginalized groups has been termed “Instrumental
power”, or “power over others” (Allen, 2003). Important here is the idea that power requires recognition.
Governing forces and dominant cultures can appear, on the surface, to hold vast amounts of power that can
seem almost impossible to overcome. By accepting a hegemonic understanding of power, our place
becomes a space from which there can be no resistance or action; but by understanding the intricacies of
power and how it “puts us in place” (Allen, p. 193) we empower ourselves. Power, therefore is not a fixed
entity, but something that is always changing and moving, dependent upon recognition. This perception of
power allows for the notion that the consistent ‘hold’ of power by ‘dominant’ forces (which can include
dominant ideologies perpetuated by a dominant culture) over others can be taken away, and in doing so can
create a space of empowerment. In order to properly investigate and understand different perspectives of
the landscape it is necessary to understand specific geographies of power and how they operate across a
given landscape.
‘Landscape’ can be a problematic concept because it has be defined and described by scholars across
disciplines in a in a number of ways. Examples of the complexities of this term are Meinig’s (1979) ten
ways of perceiving the landscape and Lewis’ (1979) seven rules, or “axioms”, for reading the landscape.
To be clear, the following describes how the notion of ‘landscape’ is discussed in this paper.
Landscapes refer to more than the physical landscapes that surround us. A closer look at ‘landscape’
brings into focus less familiar perspectives. We interact continually with physical landscape, by seeing,
feeling, touching, and altering it. Human interactions with and on the landscape make it a place and space
of social action and interaction. In fact, landscapes are social practices created through, and composed of,
relationships between space and place (Tilley, 1994, p.22). Soja (1989) defines ‘spatiality’ as a socially
produced space, as distinguished from physical (material) space and mental (cognitive) space. Soja (1989)
also emphasizes the importance of realizing the interrelation of these three forms of space and the extent to
which they overlap. They all effect and are affected by one another and it is my contention that one cannot
be discussed in isolation without the others.
Cultural or social landscapes can be physically seen through evidence, or ‘artefacts’ that are cultural and
social manifestations upon the physical landscape. Artefacts could include physical territorial markers or
even the knowledge of who ‘owns’ territories and where those territories are located on the physical
landscape (Keller, 1994). Landscape has been described as an artefact because the physical landscape has
been continually altered by humans and therefore there is no real ‘pristine’ nature (Meinig, 1979, p.37), or
wilderness. An ideological, or conceptual landscape involves looking beyond the artefacts and exploring
how the cultural is manifested both on and in the physical landscape; to observe how cultural landscapes
are both created and understood.
When different cultural groups share the same physical landscape, the manner in which they understand
that landscape and the values they place on it may be completely different (Keller, 1994). This observation
that a similar physical landscape can provide different meaning to different individuals and groups leads to
the interpretation that Tilley (1994) calls “perspectival effects”. A result of this unequal experience is that
landscapes can become places and spaces of contestation. In a situation of domination, “the understanding
and use of [landscapes] can be controlled and exploited” (Tilley, 1994, p. 26). Northern BC is a case in
point. The ways landscapes are used and understood (physically, culturally, and ideologically) are
entrenched within colonial rhetoric that is dictated by and perpetuated by this dominant society.
Landscape as ‘Wilderness’
My research is showing how the perceptions of a large portion of the landscapes of BC, as a ‘wilderness’, is
a result of a colonial interpretation of land-use and values. ‘Wilderness’ was a way that Europeans
interpreted the landscapes of North America using understandings and perceptions of the term formed
within a European space. Scoyen (cited in Lutz et al., 1999) suggests, “that wilderness is both a physical
condition and a state of mind” (p. 260). European meanings of wilderness have changed over-time, but
they continue to dominate and represent a space that does not include First Nations. Using a Standard
English dictionary definition, the term wilderness means:

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Guernsey: Landscape Perceptions in Northern BC

77

1 an uncultivated, uninhabited region; waste; wild 2 any barren, empty, or open area, as
of ocean 3 a large, confused mass or tangle 4 [Obs.] a wild condition or quality – SYN.
WASTE. (Webster’s, 1999, pp. 1636-1637)
These meanings are somewhat contradictory, but all contribute to a culturally shared understanding of what
‘wilderness’ is.
Directly tied to this idea of the landscape as wilderness, was the historically important notion of a vast,
open land waiting to be colonized, a notion this has been compared to the concept of a Terra Nullius, an
empty land (Cronon, 1995; Bayet, 1998). The justification behind this doctrine is the cultural belief that
“certain societies were so primitive their land could be treated as uninhabited” (Bell & Asch, 1997, p. 52).
The myth of Terra Nullius was an essential premise required by colonial powers to re-shape the landscape
of British Columbia in the image that allowed for economic growth through the exploitation of natural
resources, and settlement through the ownership of land.
Colonial Landscapes of Northern BC
Even today the concept of wilderness as ‘uninhabited’ affects how landscapes are understood and continues
to silence an inhabited, or humanised, First Nations landscape perspective. In Northern BC, there is a
smaller population base and larger areas of what are often perceived as ‘wilderness’ as compared to the
southern regions. The northern region has a diversity of landscape values that are economically embedded
in traditional primary industries, such as logging and mining, as well as more modern industries such as
tourism. When primary resource towns experience the economic busts that they typically go through, there
is an increasing interest in acquiring revenue through promoting the environmentally based tourism
qualities of Northern BC. Both industrial and environmental ideologies continue to perpetuate the idea of a
wilderness landscape as separate from a First Nations landscape (Willems-Braun, 1997). These values all
have an effect on the way landscapes are understood and valued, as it is often the ideals that support
economic gain that are considered to be ‘legitimate’. Contemporary understandings of wilderness in BC
continue to perpetuate colonial perspectives by ignoring a First Nations connection to the landscape.
Geographer Bruce Willems-Braun (1997) provides a discussion of the Clayoquot Sound rainforest
logging controversy of the 1990s and explores the reasons why Nuu-chah-nulth First Nations of Vancouver
Island, BC were given no voice and subsequently marginalized during negotiations. He looks for the cause
of this absence of First Nations voice in the “current and historical representational practices through which
‘nature’ is made to appear as an empty space of economic and political calculation and particular actors
authorized to speak for it”(Willems-Braun, 1997, p.7). His examination of recent promotional literature of
the forest industry demonstrates how a colonial understanding of the landscape is embedded within current
‘nature’ or ‘wilderness’ rhetoric in BC.
Another recent study focussed on rural and urban attitudes and perceptions of wilderness in BC. This
was an investigation of the values that British Columbians attribute to their personal understanding of
wilderness and used the two sample areas of Victoria (urban) and Telkwa (rural) (Lutz et al., 1999). By
analysing the data along the lines of ‘urban’ and ‘rural’, the assumption is made that, for example, all the
rural residents would have similar perceptions of wilderness. The difference found in perceptions was
considered “symptomatic of many land-use conflicts” (Lutz et al., p. 265). Significantly, there is no
mention as to whether or not First Nations were included in the study population, which suggests either
they were not part of the study, or that the cultural differences were considered insignificant. This omission
makes the study problematic as it carries with it the ethnocentric assumption of cultural homogenization
within BC. It excludes a First Nations voice, yet the focus is on issues that are primary to First Nations in
BC today. Additionally, it demonstrates the extent to which First Nations continue to be conceptually
prised apart, or ‘cleared’ from a wilderness landscape of BC.
Treaty and ‘Wilderness’
Land claim issues are part of the political, economic and cultural landscape of BC because such a large
amount of the land “remains the subject of unresolved claims” (Cassidy, 1992, p.15). Manore (1998) argues
that in order to settle land claims, there needs to be a change in the cultural [read ideological] landscapes of
Canada, not simply a rearrangement of territory. In order for this to take place, Manore proposes an
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alternate view of wilderness and feels that ‘wilderness’ needs a new definition as a paradigm for
contemporary “culture and society” that will encourage “interconnectedness, control, and ownership with
balance and sharing, and homogenization with diversity”(Manore, p.83). There is no offer as to how this
perspective of wilderness will be implemented. Again, this proposed paradigm remains centered around a
perception of ‘wilderness’ which is, at its most basic level, a colonial construction of the landscape. I argue
that it would be more productive to gain an ethnographic understanding of ‘other’ landscapes before
creating new or alternate views.
Alternative to ‘Wilderness’?
First Nations landscape perspectives are products of long-held traditional land-use values that were at one
time completely unconnected from colonial-driven understandings of the North American landscape.
Contemporary First Nations perspectives are also products of the experience of colonization. First Nations
are important actors in the social, economic, and political landscapes of BC, but their voices are often left
out of discussions of land values, and they are further marginalized in society. Treaty talks between First
Nations and government that are currently underway in many parts of BC bring the question of landscape
to the forefront for many different interest groups. Central to the treaty issues are notions of land,
ownership, and territoriality, all of which have an effect upon the residents and economies of Northern BC
communities. Thus, treaty talks are a forum in which the social, political and economic landscapes of BC
are currently under active investigation and negotiation.
Kitsumkalum: A Tsimshian First Nation Community
I am exploring First Nations perceptions of the landscape through collaborative work with the
Kitsumkalum, a Tsimshian First Nation community located near Terrace, BC. Although this research will
be representative of a single case amid the multiplicity of viewpoints among and within all First Nations
communities, it is intended to explore an alternate (an-‘other’), equally valid, viewpoint on BC’s
landscapes. This work will contribute to a post-colonial perspective of the geographical landscape of
Northern BC.
The Tsimshian First Nation is one of the many indigenous groups within BC. Tsimshian traditional
territory covers a vast area of what is now north western BC, Canada (Figure 1), including the Skeena
River drainage and areas south to the Douglas Channel (Seguin, 1984). The village of Kitsumkalum is
located next to the city of Terrace, BC and sits at the confluence of the Skeena and Kalum rivers. This is
one of the two inland Tsimshian Villages, the other being Kitselas, and five others on the west coast of BC
including Kitkatla, Metlakatla, Hartley Bay, Lax’KwAlaams, and Kitasoo (Tsimshian Nation, 2003;
McDonald, 2003). Members of the Tsimshian First Nation do not reside exclusively in these villages, but
also live off-reserve in local cities and towns (McDonald, 1994a). As of March 31st 2003, there were 2066
registered Tsimshians living on-reserve and 5252 living off-reserve, with a total of 7318 individuals
(Tsimshian Nation, 2003). Out of the seven communities, Kitsumkalum has the fourth largest population
with 636 members, 206 living on-reserve at Kitsumkalum and 430 living off-reserve (Tsimshian Nation,
2003).
Kitsumkalum Ethnographically
The Kitsumkalum describe their traditional territory as being in the Kitsumkalum Valley, including
“property rights along the Skeena River, and along the Northwest coast of British Columbia”
(Kitsumkalum, 2003). This demonstrates important historical and contemporary ties of the inland
Tsimshian to the coast and its resources. As well, the extent of land-use illustrates the spatiality of the
Kitsumkalum cultural landscape.
The physical landscapes of these territories are widely diverse with an abundant variety of natural
resources. Different types of traditional resource exploitation, including fishing, hunting, and gathering
necessitated movement upon the landscape, often over vast areas. The availability of abundant resources
allowed for a complex and hierarchical class structure with a strong system of governance that was
intimately tied to the landscape (McDonald, 1994b). Villages (galts’ap) were composed of matrilineal
corporate groups, or Houses (wuwaap), that administered its own territories with sophisticated regimes of
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resource management. In “People of the Robin, the Tsimshian of Kitsumkalum”, James McDonald (2003)
provides a detailed description of Tsimshian social organisation and its relation to resource management.
The accumulation of resources was essential for holding the famous feasts, or potlatches, where “social
order was maintained and expressed, inheritance and succession were validated, and conflict was expressed
and managed” (Halpin & Seguin, 1990, p. 278). Feasting was central in the governance of each village and
of the Tsimshian as a whole. The holistic interrelationship of Tsimshian physical, social, and ideological
landscapes maintained through culturally important yet complex land management regimes has been
described in the ethnographic literature (McDonald, 2003).

Figure 1. Tsimshian First Nation communities within BC and Alaska (Tsimshian Nation, 2003).

The Century of Modernization
th
The 19th and 20 centuries witnessed Tsimshian participation on the growing global economy and the
capitalist penetration of Tsimshian resources. Colonialism affected the Tsimshian administration of the
physical landscape, and it follows that these also impacted their cultural and social landscapes. Tsimshian
resources, including their property rights, were each appropriated by progressive acts of legislation and
regulation during this time period. It was in this manner, and through these specific exercises of colonial
power, that the landscape was incorporated into a colonial perspective. Aside from the legal changes to the
landscape, physical changes also took place on the landscape. Forestry was a large contributor in the
environmental destruction of Tsimshian resource sites. The destruction of land that had once been so
familiar forever changed the Tsimshian interactions on the landscape (McDonald, 1987).
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Kitsumkalum Today
Today, Kitsumkalum is part of the city of Terrace’s conceptual hinterland (McDonald, 1994a). Terrace is a
primary industry town, based on logging and forestry which has been an important source of employment
for Kitsumkalum people (McDonald, 1994b). The surrounding areas, including Kitsumkalum territories, are
prime areas for extraction of resources and development opportunities.
Kitsumkalum is currently entrenched in the treaty process and, because of this, consideration of the
physical landscape and its future administration is extremely important. The physical landscape and its
resources continue to be central to the lives of the people of Kitsumkalum, with fishing, hunting, gathering
and forestry important contemporary cultural activities. The potlatch has emerged again at Kitsumkalum as
an overt way of asserting cultural rights (McDonald, 1994a). Feasting allows social positions and ownership
of territories to be validated publicly. Feasting is also a way to exercise power and demonstrate a
Kitsumkalum presence on the physical and cultural landscapes of the region. Talking with community
members about the land and what it means to them can serve to bring forth a uniquely Kitsumkalum
perspective of the landscape that has been overwritten by colonial understandings of land-use and landvalue. My preliminary, exploratory interviews have revealed an on-going Tsimshian landscape that is rich
in cultural heritage and reveals the history of relationships on the landscape with colonial powers and
people.
Methodology
In order to understand a Kitsumkalum perspective of the land, my exploratory research follows a
community-based methodology. I am carrying out this project in the community of Kitsumkalum, but more
specifically, this community based research follows a ‘community centered’ methodology as defined by
McDonald (2003). This has been described as an “ethical methodology that addresses community needs,
recognizes the proper role of Indigenous communities in telling their own story, involves the people
themselves in the research process, [and] builds community capacity”(McDonald, 2003, p.vii).
A Community centered methodology is important to this research for a number of reasons. It requires
the community to be involved and to provide input in the research process at all levels, the community
defines the focus of the research based on community needs, and community members are able to tell their
own stories. This methodology is also important to me personally because it can be a way of practicing a
decolonized methodology (Smith, 1999). So, rather than research being merely an information gathering
exercise, with myself as a non-indigenous researcher in complete control of the information, the
information can be taken out of an institutionalized setting to be useful and beneficial for the community,
on community terms.
I have begun interviews with community members to gain an understanding of their individual
perspectives of the landscape. They give me direction by suggesting individuals whom they feel would be
important for me to interview, and a better understanding of the topics we need to discuss. The perspective
of one person in particular will be used in a narrative manner because their story illustrates clearly how
colonial histories have created geographies of power that have operated to the exclusion of First Nations.
This includes the exclusion of the Tsimshian voice and experience, and the exclusion of ‘other’ truths of
the regions landscapes.
Conclusion
In response to a dominant colonial perspective of the landscape, my research is about generating both an
ethnographic and a geographic understanding of how First Nations, from the level of the community to the
individual, experience the land and what the land means to them. Linda Tuhiwai Smith (1999) finds that
with colonization, “Indigenous ways of knowing were excluded and marginalized” (Smith, 1999, p. 68). An
‘erasure’, or methodical and often unconscious, rebuilding of memory and of Indigenous history took place
in many colonized areas (Sarkar, 1999; Bayet, 1998; Cronon, 1995; Furniss, 1999) as a result of a dominant
culture’s ideological inscription on the landscape. Exploring alternate views of the landscape can articulate
new perspectives, which in turn could promote a new consciousness understood as separate from an
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inherited colonial awareness of the landscape. This could be seen as a site of resistance to the dominant
colonial rhetoric that dictates how landscapes of BC are understood today.
My research will address the above by deconstructing colonial notions of ‘wilderness’ and exploring a
First Nation’s own perspectives of the landscape. This could provide northerners a clearer understanding of
how specific geographies of power operate in influencing the way a landscape is perceived. Additionally,
understanding how power is exercised through the perpetuation of colonial rhetoric can create space for
alternative perceptions, specifically First Nation’s perceptions, of the landscape. It is hoped that offering
fuller, more comprehensive appreciations of the northern physical landscape can contribute to a new and
more just social contract between Aboriginal and non-Aboriginal communities.
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ABSTRACT
Environmental contaminants have an adverse impact on the health of Arctic indigenous communities
reliant upon a traditional diet (Wein and Freeman, 1995). Recognized as carcinogenic agents and endocrine
disruptors, many environmental contaminants are particularly harmful to Inuit women. Epidemiologists
indicate that environmental contaminants cause widespread reproductive disorders in women including
fertility and pregnancy complications (Dewailley et al., 1996). Inuit women also bear the burden of
knowing that contaminants are transferred through the placenta and breast milk resulting in neonatal
conditions including impaired immune response to infection (Gladen and Rogan, 1991). My doctoral study
focuses on how Inuit women in Northern Quebec identify, communicate about and participate in decision
and policy-making processes about Arctic environmental contaminants.
Women’s health has rarely been adopted as an indicator of the state of the environment. Research
conducted since the 1970s explores the impact of environmental contaminants on ecosystem processes
(Muir et al., 1996). In the last decade, scientific interests have broadened to include socio-cultural effects
on northern communities (Fenge and Downie, 2002). Researchers indicate that women (and consequently
children) are the first to experience the effects of environmental degradation (Egan, 1996; Ohanjanyan,
1999). Environmental justice and the contamination of Arctic communities intersect in several areas
because of the threat posed to human and ecosystem health. The disproportionate impact of contaminants
on Inuit women’s health in the Arctic raises questions about women’s access to, and participation in,
decision and policy-making processes.
RÉSUMÉ
Les contaminants de l’environnement ont un impacte adverse sur la santé des communautés autochtones
de l’arctique qui dépendent sur un régime alimentaire traditionnel (Wein et Freeman, 1995). Reconnus
comme des cancérogènes et des dérégulateurs endocriniens, nombreux contaminants de l’environnement
sont particulièrement nocifs aux Inuit. Les épidémiologistes indiquent que les contaminants de
l'environnement cause des troubles de reproduction y compris la fertilité et les complications de grossesse
(Dewailley et al., 1996). Les Inuit portent aussi le fardeau psychologique de la reconnaissance que les
contaminants sont transmis à travers le placenta le lait maternel qui mènent à des conditions néonatales y
compris l’altération de la réponse immunitaire à l’infection (Gladen et Rogan, 1991). Mon travail de
troisième cycle s’axe sur la façon que les Inuit dans le Nord du Québec identifient, communiquent et
participent au processus décisionnaire et d’élaboration de politiques à propos des contaminants de
l'environnement arctique.
La santé des femmes a rarement été adoptée comme un indicateur de l’état de l’environnement. La
recherche menée depuis les années 1970 examine l’impacte des contaminants de l'environnement sur les
processus de l’écosystème (Muir et al., 1996). Depuis dix ans, les intérêts scientifiques se sont entendus
pour inclure les effets socioculturels sur les communautés septentrionales (Fenge et Downie, 2002). Les
chercheurs indiquent que les femmes (et en conséquence, les enfants) sont les premiers à éprouver les effets
de la dégradation environnementaux (Egan, 1996; Ohanjanyan, 1999). La justice environnementale et la
contamination des communautés arctiques se croisent dans divers domaines à cause de la menace posée à la
santé humaine et de l’écosystème. L’impacte disproportionné des contaminants sur la santé des Inuit dans
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l’Arctique soulève des questions à propos de l’accès et la participation des femmes dans les processus
décisionnaire et d’élaboration de politiques.
Introduction
Since the late 1970’s, researchers have addressed the potential impacts of contaminants on Indigenous
communities in the circumpolar North (Harner, 1997; Dewailly and Furgal, 2003). Certain contaminants
known as persistent organic pollutants (or POPs) are highly toxic, long-lasting, carbon-based products or
by-products of industrial activities that largely originate in the United States, southern Canada, Asia and
Europe (Harner, 1997). POPs are transported via air, wind, and water currents to the Arctic where they bioaccumulate in the fatty tissues of marine mammals and other species. These contaminants are then
consumed by humans as traditional foods (Muir et al., 2000). Studies on the impact of contaminants on
human health are often linked to the use of traditional foods by Indigenous peoples (Kuhnlein et al., 2001;
Dewailly and Furgal, 2003). These foods still represent the mainstay of the Indigenous diet in many Arctic
communities and provide substantial nutrients including more protein, iron and zinc than do imported
foods. Traditional foods also feature significantly in the cultural and spiritual life of the community
(Kuhnlein et al., 2001). Ongoing research into the benefits and risks of consuming contaminated traditional
foods is being conducted (Kuhnlein, 1995; Kuhnlein et al., 2000).
The contamination of Arctic communities and environmental justice intersect in several areas because of
the threat that contaminants pose to human and ecosystem health and the powerlessness of Northern
communities to control the sources. According to Hofrichter (1993), “environmental justice is about social
transformation directed toward meeting human needs and enhancing the quality of life - economic equality,
health care, shelter, human rights, species preservation and democracy- using resources sustainably” (p. 4).
Based on this definition, environmental justice is also about gender equality and identifying and meeting
the needs of all humans. Jiggins (1994) states:
One of the key principles underlying the organization of human interaction is gender.
The form of relations between the sexes changes over time and varies from place to
place, but there is no society, class, age group or household that is not structured by the
different and distinctive experiences of men and women in their relationships to each
other and to the material world (p. 3).
Within the Arctic environmental contaminant arena, gender equality must be secured through
recognizing that women and men are impacted differently by contaminants and that women and men must
be involved equally in decision and policy-making processes (Egan, 1996; Ohanjanyan, 1999). Preliminary
research suggests that women offer innovative solutions to complex environmental problems and that
resource conflicts may be resolved more quickly with the active involvement of women and men (Seager,
1993; Rocheleau et al. 1996).
Research Focus
My doctoral research will focus on how the lives of contemporary Inuit women in Nunavik, Canada are
impacted by contaminants and investigates the connections between how Inuit women identify,
communicate about, and participate in decision-making processes about contaminants in the Arctic. Giving
voice to women is a central tenet of this work as it is an underlying assumption of the research that women
have a unique perspective and that Indigenous women’s voices have been silenced in the dominant
contaminants discourse. This paper will explore the epistemological and methodological framework of my
work.
The project will focus on three research questions:
1. What are the formal and informal mechanisms by which women identify and communicate about
contaminants and how do these mechanisms relate to decision-making processes at the household
level?
2. What are the decision-making processes about contaminants at the community level and how do
decision-making processes at different levels interact?
3. What factors contribute to and/or constrain Inuit women’s participation in decision-making
processes on contaminants and why are these factors significant?
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Recognized as carcinogenic agents and endocrine disruptors, many contaminants are particularly
harmful to Inuit women (Dewailly et al., 1996; Rubin et al., 2001). Epidemiologists suggest that
environmental contaminants may cause widespread reproductive disorders in women including fertility and
pregnancy complications and high rates of breast cancer (Odland et al, 1996; Klopov et al, 1998;
Ohanjanyan, 1999). Following the distribution of public health information, Inuit women also bear the
burden of knowing that contaminants are transferred through the placenta and breast milk and may result in
neonatal conditions including low birth weight and impaired immune response to infection (Gladen and
Rogan, 1991; Odland et al., 1996; Klopov, Odland and Burkow, 1998). Research indicates that women
(and consequently children) are the first to experience the effects of environmental degradation (Egan,
1996; Ohanjanyan, 1999; Poirier and Brooke, 2000).
In order to fully explore and weave together the links between Indigenous women, contaminants,
leadership and environmental justice, I draw upon diverse research methodologies - Indigenous, feminist,
and critical ethnography are of greatest relevance to my project. The theoretical underpinnings of these
methodologies are derived from various disciplines including Indigenous studies, feminist geography,
women’s studies, anthropology, and sociology.
Preliminary research by Seager (1993) and Rocheleau et al. (1996) suggests that women offer
innovative solutions to complex environmental problems such as contaminants in the North and that
resource conflicts may be resolved more quickly with the involvement of women. Project results will
attempt to yield information about the links between communication, decision-making processes and
leadership and about the unique contributions of Indigenous women to environmental policy development.
Standpoint Feminism
According to Jaggar and Bordo (1989): “The epistemology that a researcher accepts dictates the most basic
assumptions upon which the research will be built”. Standpoint epistemology or standpoint feminism is
based on the fact that women experience the world in a way that is unique and fundamentally different
from men and a significant element of this theoretical framework is the situatedness of the subject
(Harding, 1990; Hartsock, 1998). According to Hartsock (1998): “The feminist standpoint can allow us to
understand patriarchal institutions and ideologies as perverse inversions of more humane social relations”
(p. 107). The concept of women’s unique perspectives originated from the works of Haraway (1991), Code
(1991), Hartsock (1998) and others. Zalewski (2000) argues that this concept of unique experience is not a
reference to the essentialist nature of women but instead, encapsulates the lives of women as an oppressed
group. Women, who typically live at the margins rather than at the centre of Western society, are required
to understand the dominant (male) perspective as well as their own in order to survive. Men, who are
situated at the centre of society (if they are white, heterosexual and employed) need only understand their
own perspective since they generally hold power (Code, 1991). This concept applies to any oppressed
group and not just to women.
In its earliest stages, standpoint feminism valued marginalization as a means of learning “the truth” - but
it was still a single truth (Nielsen, 1990). Code (1991) states that members of marginalized and oppressed
groups are more likely to be objective for two reasons. First, it is in the interests of marginalized
individuals to understand the dynamics of members of dominant societal groups and second, marginalized
individuals have less vested interest in protecting the status quo than do members of dominant groups. In
extending the tenets of standpoint feminism, Harding (1990) claims that “strong objectivity” must be
maintained through contextualizing both the subject and the object of knowledge. As articulated by
Harding (1990), the grounding of standpoint feminism in experience ensures that the context of both the
subject and the object are addressed.
My doctoral project is based on the assumption that women have unique experiences and that their
voices will contribute substantively to the body of knowledge on how Northern communities are adversely
affected by environmental contaminants; how communities situate the locus of control on environmental
issues; and how the roles played by women contribute to containing the effects of environmental
contaminants.
Standpoint feminism recognizes the uniqueness of women’s experiences and the fact that women are
well-positioned to contribute to the discourse on environmental contaminants. “Strong” standpoint
feminism would allow equal recognition in public discourse of women’s collective experiences as mothers,
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daughters, granddaughters and wives as well as their individual experiences as separate women. In
designing the initial parameters of this project, I anticipate focusing equally on investigating the collective
and the individual experiences of participants.
My research will acknowledge that women who share certain attributes, including an Indigenous
identity, geographic location, and diet, may be considered as one cultural group. However, the project does
not hinge upon discovering a single knowable truth about Indigenous women as outlined in the feminist
essentialist position (Jaggar and Bordo, 1989; Code, 1991). Instead, my research will highlight the
diversity of Inuit women’s experiences and demonstrate how Inuit women both individually and as a group
contribute to the environmental contaminant arena.
Participant Action Research
My research will be based primarily on qualitative methodologies including participant observation, openended interviews and informal focus groups. According to Archibald and Crnkovich (1995), these methods
are considered appropriate for conducting research with women in a cross-cultural setting. According to
Indigenous scholars including Tuhiwai Smith (2001), qualitative methodologies including participant
observation and participant action research (PAR) are becoming more widely accepted forms of research
for empowering Indigenous participants and for generating knowledge within Indigenous communities. A
critical element of PAR is that it act as a process for social change on both individual and community levels
(Cancian, 1996; Dickson and Green, 2001). Mies (1991) suggests that: “feminist research should be part of
a process that supports the development of a reciprocal relationship between the researcher and those
individuals being researched” (p. 70). Mies states that when women begin to alter their situations of
exploitation and oppression, these changes will have consequences for the research areas, theories and
methodologies of studies that focus on women’s issues.
Those involved in PAR projects focus on a combined goal of raising awareness and taking action aimed
at improving social conditions (Archibald and Crnkovich, 1995; Cancian, 1996). According to Reinharz
(1992), action and increased social awareness should occur simultaneously. She states that PAR projects
attempt to change people’s behaviour while gathering data in innovative ways. It is important to note that
PAR is an evolving methodology interpreted according to the bias and/or disciplinary perspective of the
proponent and therefore, its definition varies somewhat in the scholarly literature.
Negotiating insider/outsider status during the research process remains integral to Indigenous and
feminist methodologies and critical ethnography. According to Sharif (2001): “It has become increasingly
obvious that the relationship between the ‘Self’ and the ‘Other’ is not a distinct binary opposition and that it
is no longer clear who is who and what is being studied” (p. 438). Feminist geographers including Seager
(1993), England (1994) and Moss (1995) identify the “gap” of difference that exists between the
“researcher” and the “researched”. In situating herself as a politically engaged geographer who is feminist,
Marxist and anti-racist, Kobayashi (1994) refers to a state of “in-betweenness” in which she adopts
different roles at different times. Many studies illustrate the blurring of boundaries between
“insider”/”outsider” or “subject”/ “object” (Cook and Fonow, 1990; Bell, 1993; Archibald and Crnkovich,
1995). However, feminist geographers are aware that an element of difference exists between the
“researcher” and the “researched”. In identifying herself as a politically engaged geographer who is
feminist, Marxist and anti-racist, Kobayashi refers to a state of “in-betweenness” in which she adopts
different roles at different times.
England (1994) and other feminist researchers who conduct fieldwork in a cross-cultural context are
conscious that an awareness of power differences between primary researcher and community participants
can be both empowering and limiting. Researchers should be aware that her/his class, gender, age and
ethnicity will impact on all aspects of the research process and that attempting to bridge the gap between
investigator and community can enrich the texture of the research process for all participants (Phoenix,
1994; DeVault, 1999).
The transformative aspect of feminist research is particularly pertinent to my project. I anticipate that
participating in the project will be transformative on both personal and professional levels. In writing of her
own experience as primary investigator in a PAR doctoral project, Maguire (1993) writes:
Participatory research is not only about trying to transform social structures “out there”,
it is about being open to transforming ourselves and our relationships with others. Just
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as I examined the dilemmas and contradictions in participatory research, I was
challenged daily to consider the dilemmas and contradictions of my own life choices. I
was forced to question my part in the social construction and maintenance of the larger
social structures, systems and relationships (p. 175).
Conclusion
The disproportionate impact of contaminants on Inuit women’s health in the Arctic raises questions about
women’s access to, and participation in, environmental decision and policy-making processes. Results from
this research project will yield information about the links between personal awareness, communication
and decision-making processes and about the unique contributions of Inuit women to environmental policy
development. Although not fully acknowledged, the issue of Inuit women’s access to and involvement in
decision-making in the contaminant arena is critical, encompassing both environmental justice and
reproductive health.
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ABSTRACT
Sea ice is an important climatic component in that it modifies ocean-atmosphere interactions, having a
large effect on the surface-energy and momentum budgets in polar regions. Climate models have been the
primary means of investigating the links between sea ice and climate, as well as issues of global climate
change. In disseminating model results, little emphasis is placed on the fact that results are highly
dependent on the appropriate representation of sea ice in different model types, or on means of interpreting
results for non-experts. The complexity of climate models, and their varied inputs and parameterizations,
makes it difficult to appropriately interpret results, much less incorporate findings into social science
research foci. This presentation attempts to introduce the basic concepts of sea ice and climate modeling,
different model types that incorporate varying assumptions/simplifications, and the effects of
parameterization on model sensitivity, feedback processes, and climate simulation results. An extensive
literature review highlights the following issues as important factors to consider when interpreting climate
model results: i) the type of model; ii) the type of atmospheric forcing and degree of parameter coupling
allowed; iii) the baseline conditions employed for long-term model integrations; iv) the inclusion, and type,
of sea ice dynamics/thermodynamics incorporated; and, v) the degree to which particular feedbacks have
been suppressed. This presentation provides non-climate modellers a conceptual framework from which to
interpret, and apply, model results in a more informed and appropriate manner.
RÉSUMÉ
La glace marine est un élément important du climat parce qu’elle modifie les interactions océanatmosphère, affectant profondément les budgets surface-énergie et d’impulsion dans les régions polaires.
Les modèles climatiques ont été les moyens primaires de faire enquête sur les liens entre la glace marine et
le climat, ainsi que les questions de changement climatique mondial. Lors de la distribution des résultats
des modèles, on met peu d’emphase sur le fait que les résultats dépendent grandement sur une
représentation appropriée de la glace marine dans divers types de modèles ou sur les moyens d’interpréter
les résultats pour les non-spécialistes. La complexité des modèles climatiques et leurs divers intrants et
paramétrisations, rend difficile l’interprétation appropriée des résultats, encore moins d’incorporer les
conclusions aux axes de recherche chez les sciences sociales. Cette présentation tente d’introduire les
concepts de base à propos de la glace marine et la modélisation climatique, les différents types de modèles
qui incorporent diverses hypothèses/simplifications, et les effets de la paramétrisations sur la sensibilité du
modèle, les processus de rétroaction et les résultats des simulations climatiques. Une révision détaillée de
la littérature met en relief les questions suivantes en tant que facteurs importants à tenir compte lors de
l’interprétation des résultats de modélisation climatique : i) le type de modèle; ii) le type de forçage
atmosphérique et le degré de couplage paramétrique permis iii) les conditions de base utilisées pour les
intégrations de modèles à long terme; iv) l’inclusion, et le type, de dynamiques/thermodynamiques de la
glace marine incorporées et, v) à quel degré des rétroactions particulières ont étés supprimés. Cette
présentation offre à ceux qui ne sont pas des modeleurs climatiques un cadre conceptuel avec lequel
interpréter et appliquer les résultats de modèles d’une façon plus avertie et plus appropriée.
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Introduction
Sea ice is an important climatic component in that it modifies ocean-atmosphere interactions, influencing
the surface-energy and momentum budgets in polar regions (Holland et al., 1997a; Miller & Russell, 2002).
Due to its high albedo, low thermal conductivity, and low porosity, sea ice dramatically affects the surface
heat balance by reducing short-wave radiation absorption, along with sensible (i.e. heat that can be
felt/sensed) and latent (i.e. heat required in a phase change, without actually heating a surface, e.g. melting
sea ice) heat fluxes, in comparison to the open ocean (Fichefet & Maqueda, 1997; Holland et al., 1997b;
Wu et al. 1997; Kreyscher et al., 2000; Lemke et al., 2000). Sea ice also modifies the heat and salt fluxes
involved in freeze/thaw processes (Fichefet & Maqueda, 1997), which may in turn impact the salinity
stratification that modulates the global thermohaline circulation (THC) (i.e. intense convective sinking in
the North Atlantic (NA) subpolar region that provides the main source of global deep water) (Yang &
Neelin, 1993). Therefore, due to a variety of potential positive and negative feedback mechanisms – related
to surface albedo, cloud cover, and atmospheric water vapour content – sea ice is postulated to play an
important role in determining the Earth’s climate and its sensitivity to perturbations of natural or human
origin (Fichefet & Maqueda, 1997).
Compelling evidence of declining sea ice extents over the past few decades (e.g. Johannessen et al.,
1999; Parkinson et al., 1999) has drawn increased attention to determining whether these trends are: i)
permanent, ii) induced by natural variability, or iii) attributable to anthropogenic sources (e.g. Zhang et al.,
2000; Rind et al., 2001). Climate models have been the primary means of investigating these issues,
whereby results tend to suggest an amplification of warming in high latitudes (Duffy et al., 2001; Saenko et
al., 2002). However, modelling results are highly dependent on the appropriate representation of sea ice in
coupled general circulation models (GCMs) where idealized interactions and simplifications contribute to
uncertainties in projected climate change (Saenko et al., 2002). It is important to understand the impacts of
the potential loss of sea ice on the physical structure of the ocean, and the rate at which the ocean removes
fossil fuel carbon from the atmosphere (Duffy et al., 2001). Therefore, model inputs and parameterization
are continually refined to more accurately simulate present climatic conditions, as well as to improve
projections of future climates under varying scenarios.
Presumably one of the goals of these activities is to facilitate decision-making processes regarding
prevention, mitigation, or adaptation to foreseeable climatic change. The comprehensive and scientifically
verified summary of the scientific basis of climate change, written for policymakers by the
Intergovernmental Panel on Climate Change (IPCC), is a valuable tool in this complex process of
evaluation and decision-making. However, the short paragraph on confidence in climate modelling
(Houghton et al., 2001) glosses over many of the complexities without providing sufficient background to
be able to interpret model results directly. While it may be satisfactory for those in political realms, other
biophysical or social scientists (especially those with a high latitude research focus) might find climate
modelling results useful. This paper responds to a perceived need for broader understanding, and
application, of climate model results. A variety of disciplines will necessarily be involved in developing a
more integrated, and comprehensive, understanding of the potential impacts of projected climate trends
(e.g. social dynamics and processes, environmental health and sustainability, economic viability, and so
on). Therefore, the goal of this paper is to provide a conceptual framework for non-climate modellers, with
which to interpret model results in a more informed, and appropriate, manner. Section 2.0 and 3.0
introduce some basic concepts of sea ice, and climate modelling, respectively. Section 4.0 presents
different model types that incorporate varying assumptions/simplifications. This background facilitates a
discussion on the effects of parameterization on model sensitivity, feedback processes, and climate
simulation results (Section 5.0). A summary of key points, and a general framework for model
interpretation, concludes the paper in Section 6.0.
Background on Sea Ice Thermodynamics and Dynamics
The thermodynamic processes involved in sea ice formation are extremely complex, and are often
represented through (highly) simplified mathematical calculations of the physics that drive freezing.
Similarly, the dynamics involved in ice motion are dependent on a variety of external factors, interacting in
complex ways that not only redistribute ice in the ocean, but also influence thermodynamic processes.
While the empirical approach is very valuable in understanding exactly what is going on, descriptions in
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this paper are limited to conceptual frameworks in an attempt to facilitate general comprehension of
physical sea ice processes.
Thermodynamics
The key to a conceptual understanding of sea ice thermodynamics is to remember that sea ice is a mixture
of ice, liquid brine (i.e. concentration of salt in water), air bubbles, and solid salts. The interplay of these
elements will continually impact the processes of ice formation (refer to Wadhams (2000) for a thorough
description of these processes). The conduction of heat through sea ice is influenced by the porosity of ice
(i.e. air bubble content) and by solid salt content, whereby the most complex effect occurs with liquid brine
(Wadhams, 2000). Furthermore, the equilibrium thickness of sea ice is sensitive to annual snowfall and
upward heat flux from the underlying ocean. Brine cells act as a thermal reservoir, slowing the heating or
cooling of sea ice. In addition, thermal conductivity, diffusivity, and spectral albedo (i.e. the amount of
incident radiation reflected from a surface without heating the receiving surface) maintain prominent
thermodynamic roles that may also influence potential feedback processes (Wadhams, 2000). A general
overview of sea ice formation processes is presented in Table 1.
Dynamics
Dynamics play an important role in determining the motion and growth, or decay, of sea ice. Stresses
exerted by winds or currents may result in the formation of leads, pressure ridges, or polynyas (Table 2).
Understanding sea ice dynamics requires addressing four aspects of the air-ice-ocean system:
i)
momentum balance (i.e. nature and magnitude of forces acting on every element of ice cover);
ii)
ice rheology (i.e. ice cover behaviour as a material when acted upon by varying stresses);
iii)
ice strength (i.e. nature and magnitude of stress needed to make ice fracture); and
iv)
mass balance (i.e. dependence of ice thickness characteristics on growth, decay, and ice drift)
(Wadhams, 2000).
It is important to consider how sea ice dynamics are included (or omitted) in different models, and the
relative impact of those decisions on the results.
Background on Climate Modelling
Overview of climate models
Climate models attempt to re-create the complexities of nature using simulations of atmospheric and
oceanic processes to represent climatic variables in numeric and theoretical fashion. These models are
based on fundamental physical principles believed to be invariant (e.g. Newton’s laws of motion,
conservation of energy, conservation of mass, the ideal gas law, and the radiative properties of different
gases); however, many simplifications and assumptions must be introduced to practically represent such
processes in a climate model (Harvey, 2000a). The majority of these relationships must be empirically
derived to enhance the feasibility of modelling within current computing power, cost, and time constraints.
Because of differing configurations, models may lead to varying results under climate change scenarios.
An introduction to the hierarchy of models employed in simulating atmospheric, oceanic, or coupled
climate models is presented in Harvey (2000a). Because the focus of this paper is on the sea ice
components of climate models, model descriptions (Section 4.0) are stratified according to the degree of
sea ice model coupling with an ocean model, energy balance model, or GCM (i.e. the full range of
available climate models is not covered).
Model Considerations
An extensive evaluation of the variations of climate models is beyond the scope of this paper, yet several
aspects are suggested as key components in an assessment of sea ice or climate model results, namely:
1. spatial resolution;
2. parameterization methods;
3. time/cost;
4. computing efficiency;
5. duration of model integration; and,
6. degree of model coupling (Table 3).
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Table 1. Ice formation processes and descriptions (after Wadhams, 2000).
Ice Formation Processes

Description

Ice formation in calm water
1. Frazil/grease ice

• random-shaped small crystals form a suspension of increasing density
in surface water (freezing point for typical sea water is -1.8°C)

2. Nilas

• in quiet conditions, frazil crystals soon freeze together forming a
continuous thin sheet of young ice, still transparent in early stages

3. Congelation growth

• water molecules freeze to the bottom of the existing ice sheet

4. First-year (FY) ice

• combination of the above three process yield FY ice, reaching a
thickness of approximately 1.5 – 2m in a single Arctic season

Ice formation in rough water
1. Frazil ice

• frazils at extreme ice edge cannot transform into nilas because of
turbulent high energy waters

2. Pancake ice

• cyclic compression phase allows crystals to freeze together forming
small coherent cakes of slush (collisions between cakes pump frazil ice
suspension onto edges of cakes, then water drains away to leave a raise
rim of frazil ice, giving appearance of pancakes) – can grow to 3 – 5m
diameter, and 50 – 70cm thickness

3. Consolidated pancake
ice

• pancakes begin freezing together at greater distances from the ice edge,
pancakes coalesce to form first large floes, then into a continuous sheet
of FY ice (with open water surface cut off, growth rate drops to very
low level, so ultimate thickness reached FY ice is only few cm more
than at time of consolidation)

4. First-year (FY) ice

• combination of above three process yields FY ice, reaching a thickness
of approximately 1.5 – 2m in a single Arctic season

Multi-year (MY) ice
• any ice older than the first year, with continued year-to-year growth
• thickness may reach approximately 3m, at which point summer melt
matches winter growth, and repeats in annual cycles
• distinguished from FY ice by:
i) much lower salinity (fresher ice is much stronger);
ii) lower conductivity;
iii) a rougher surface;
iv) further microwave penetration (i.e. incident beams tend to be
scattered within the volume of the ice sheet rather than
reflected in a specular manner from the surface); and,
v) distinct microwave properties that make it distinguishable by
both passive microwave and synthetic aperture radar (SAR)
remote sensing systems
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Because of the challenges involved in representing heterogeneous sea ice distributions and subgrid scale
variability within GCM-scale grid cells, there has been considerable effort expended in improving sea ice
components (i.e. in stand-alone and one-dimensional coupled models) to better represent both
thermodynamic and dynamic characteristics in GCMs (Stössel et al., 1996). Therefore, model results must
always be interpreted with a certain level of caution.
Table 2. Dynamic sea ice processes and descriptions (after Wadhams, 2000).
Dynamic processes

Description

Leads

•

widened cracks that form by large-scale divergent wind fields through
appropriate pressure patterns

Pressure ridges

•
•

result from weaknesses in young ice cover formed after lead creation
these are easily crushed into heaps of broken ice blocks under
subsequent wind stress
the so-called ice “pile-ups” maintain above water (sail) and below
water (keel) portions

•
Polynyas

•
•

areas of water occurring poleward of the ice limit that do not freeze,
but remain open to the atmosphere through all or part of the winter,
distinguished from short-lived leads by their persistence
important roles in:
a) Inuit winter hunting grounds;
b) polar desert oases allowing biological activity to continue
throughout winter;
c) habitats for large mammals and birds;
d) maintaining the heat balance of Arctic Ocean (roughly half of
total ocean-atmosphere heat exchange for Arctic Ocean taking
place through polynyas and leads); and,
e) allows large fluxes of heat and moisture to the atmosphere
resulting from the lack of ice insulating the ocean.

Table 3. Key aspects to consider when assessing sea ice/climate model results.
Consideration

Description

Spatial resolution

•
•
•

Parameterization
methods

•

•

generally refers to the grid spacing in the horizontal and vertical
coordinates
continuous variables are represented in a finite number of points
GCMs tend to divide the atmosphere or ocean into a horizontal grid of
latitude and longitude cells representing the earth’s surface with coarse
scale resolution (usually 2° – 4° latitude/ longitude) (Harvey, 2000a);
however, as the computing power increases model resolution may
become finer.
the typical climate model resolution may extend over hundreds of
kilometres in the horizontal, requiring the parameterization (i.e. a
formulation of the effect of a small-scale process on the large scale) of
many variables that maintain subgrid scale variability (e.g. cloud, land
surface, or sea ice variations) (Harvey, 2000a)
subgrid scale processes must be upscaled from their natural
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•

•
Time/cost

•
•

Computing
efficiency

•
•

Duration of
model integration

•
•

Degree of model
coupling

•

•

•

•
•

spatial/temporal scales to match climatic scales represented in the
model, often leaving them ill resolved (Holland, 2001)
ocean processes may range from scales of 1m (e.g. vertical mixing
affecting ocean circulation) to 50km (e.g. horizontal mixing represented
by diffusion) and sea ice processes may range from 1cm (e.g. crystals,
brine pockets, microcracks) to 1km (e.g. floes, leads, ridges) to 100km
(e.g. pack ice) (Harvey, 2000b)
the method of approximation employed to match the grid resolution of
atmospheric, or ocean, components inherently affects results
model resolution, as well as degree of complexity, impacts the amount
of time and money required to run the model (e.g. Kamenkovich et al.,
2003)
e.g. a simple stand-alone sea ice models might take a few minutes to
run a simulation, while complex coupled AOGCMs (atmosphere-ocean
GCMs) might take months to complete the calculations
model complexity and time/cost are intrinsically related to the amount
of computing power available (Kamenkovich et al., 2003)
increasing complexity is proportional to increasing time, computational
resources, and computing power necessary to complete simulations
the duration of integration of the simulation may range from 50 – 1000s
of years – can affect model stability
length of modelling time steps (i.e. the amount of time allowed to pass
before values/interactions are re-calculated) may range from 1 day to 1
month – can affect model stability and level of detail reflected in
calculations
the degree of coupling enabled between sea ice-ocean-atmosphere
interfaces will determine the responses of model components, as well as
the feedback mechanisms that are activated, to more realistically
simulate climatic conditions (Ebert & Curry, 1993)
in stand-alone sea ice models, or coupled sea ice-ocean/energy balance
climate models, atmospheric forcing may be prescribed (e.g.
Thorndike, 1992; Ebert & Curry, 1993; Holland et al., 1997a) which
does not allow for ice interaction with the atmosphere and thus
suppresses potential feedbacks – but potential feedbacks may be
deduced by varying the external forcing parameters and evaluating
model response
in other models, atmospheric forcing data are acquired from actual
observations which allows the generation of some feedback processes
(e.g. Ledley, 1988; Curry et al., 1995; Schramm et al., 1997; Fichefet &
Maqueda, 1997; Holland & Curry, 1999; Zhang et al., 2000)
realistic representations are often limited by simplistic model
dimensionality
scaling issues must also be considered, as the resolution of atmospheric
forcing data and their relative correspondence to the scale of sea ice, or
ocean dynamics tends to inadequately reflect local interactions –
restricting model results to describing or predicting regional or global
variations (Harvey, 2000b)

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

95

Laidler: Sea Ice and Climate

96

Model Types
Stand-alone Sea Ice Models
The earliest stand-alone sea ice models (e.g. Maykut-Untersteiner model, 1971) were created to represent
the thermodynamic growth and decay of sea ice in the Arctic Ocean. Such models consider the cycle of
short- and long-wave radiation fluxes upon a growing or decaying ice sheet, with a specified seasonal
snowfall and given oceanic flux. The ice sheet is assumed to be an infinite, horizontally homogenous slab,
with no thickness variations due to ice deformation, and a static ocean underneath with which there is no
heat transfer at the ice-water interface (but a basal upward heat flux can be prescribed) (Wadhams, 2000).
Stand-alone sea ice models attempt to represent the thermodynamic properties of the upper snow surface,
the interior of the snow layer, the snow-ice interface, the interior of the sea ice layer, and the ice-water
interface (Wadhams, 2000). These elements are all a function of the time of year, but tend to repeat
themselves in an annual cycle.
While early formulations laid the foundation for sea ice modelling, techniques are continually evolving
to improve the accuracy and representation of natural ice formation and distribution processes. Simple
stand-alone sea ice models have been revised in order to effectively integrate ice model components with
complex GCMs, as well as to address a variety of uncertainties. For example, the parameterization of sea
ice albedo is enhanced by including meltwater ponds of variable depth during midsummer, and by partially
accounting for effects of ice dynamics with lead parameterization, and a prescribed sea ice divergence rate
(Ebert & Curry, 1993). Because internal sea ice processes play an important role in determining the sea
ice-albedo feedback mechanism over the Arctic pack ice, it is also crucial that sea ice models account for
such interactions to effectively portray a climatic response to changing ice thickness and/or distribution
(Curry et al., 1995). The thickness distribution of sea ice is fundamental in defining the character of an ice
regime, as sea ice is inherently subject to stress and redistribution via dynamic processes (Section 2.0),
which affects both freeze/thaw and drift/deformation interactions (Schramm et al., 1997). The thickness
distribution determines ocean-atmosphere heat exchange (i.e. fluxes are greater through thin rather than
thick ice), and impacts the strength and mechanical properties of ice cover that are important for structure
(Wadhams, 2000) and surface albedo. Effective sea ice thermodynamic and dynamic parameterizations are
the backbone of good climate models, making stand-alone sea ice models an important first step in climate
modelling research.
Coupled sea ice-ocean mixed layer models
Holland et al. (1997a), Holland et al. (1997b), Fichefet & Maqueda (1997), and Holland & Curry (1999) all
employ coupled sea ice-ocean models to investigate thermodynamic feedback processes, sea ice/ocean
interactions, and interdecadal variability of central Arctic sea ice, respectively. The bulk ocean mixed layer
model maintains uniform temperature and salinity, whereby properties are altered by exchanges of heat and
freshwater with the atmosphere or sea ice above, and the deeper ocean below (Holland et al., 1997a)
(Figure 1). Therefore, heat and freshwater flux parameters are important to be aware of in coupled models
that employ an ocean mixed layer (Figure 1). Mathematical computations may result in varied results, but
the sea ice/ocean principles to represent are universally important.
Coupled Sea Ice-Energy Balance Models
Energy balance climate models (EBCMs) allow for more insightful representations of horizontal heat
transport (i.e. varying latitudinal dimension), which is useful in studying the impact of high-latitude
feedbacks involving ice and snow (Harvey, 2000a). Some of the model inputs that must be incorporated
include:
1. climatic variables (e.g. cloud fraction, surface-cloud top temperature differences, lapse rates,
horizontal ocean heat transport, and seasonal cycles of solar radiation);
2. radiative transfer and surface albedo parameterization;
3. long-wave radiation;
4. humidity parameters;
5. turbulent fluxes;
6. atmospheric heat transport;
7. atmospheric layer temperatures;
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8. ground layer temperatures; and
9. meridional oceanic flux convergence and mixed layer temperatures (Ledley, 1988).
The additional interactions gleaned from coupling a sea ice model to an EBCM remain dependent on the
thermodynamics, dynamics, and the degree of ice-ocean-atmosphere inter-connection.

Figure 1 – Schematic diagram of an ice/ocean coupled model and the physical processes that
determine the ice/ocean coupling as well as the heat and salt budgets of the ocean mixed layer
(from Holland et al. (1997b, p. 23,095)
Sea Ice Models Integrated into GCMs
The most complex models are three-dimensional (3D) atmosphere GCMs (AGCMs) and ocean GCMs
(OGCMs). Only when these two are coupled into an atmosphere-ocean GCM (AOGCM) can it truly be
considered a climate model. With full coupling, all temperatures are freely determined and are thus able to
represent both fast feedbacks (e.g. water vapour, clouds, seasonal snow and ice) and slow distortion effects
(e.g. uptake of heat by oceans) (Harvey, 2000a). It must be highlighted that these modelling efforts are far
more complex, computationally expensive, and lengthy to run than the previous three models discussed.
However, the interactions between ice parameters and climate simulations tend to remain dependent on the
actual sea ice model employed, and the degree to which feedbacks are allowed. Sea ice properties and
processes that tend to be insufficiently treated in all, or some, AOGCMs (and in simpler models) include:
1. the strong dependence of snow and ice albedos on surface conditions;
2. the thermal inertia of the snow-ice system, in particular the buffering effect associated with
volume changes in internal brine pockets;
3. the distribution of sea ice in different thickness categories within a given oceanic area
(greatly affecting local average thermodynamic growth rates of ice);
4. the presence of snow cover atop sea ice, and the transformation of snow into ice due to
flooding of ice floes;
5. the existence of a variable lead fractions and polynyas within the pack; and,
6. the dynamics of sea ice (Fichefet & Maqueda, 1997).
These challenges help inform the following discussion regarding the impact of sea ice parameterization on
model sensitivity, potential feedback mechanisms, and climate simulations (both current and projected).
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Effects of Parameterization
Sea Ice and Model Sensitivity
GCMs are sensitive to sea ice parameterization in a number of ways, specifically with respect to dynamic
processes. These will affect the simulation of current climate conditions that determine the areal extent and
thickness distribution of sea ice, and will also impact the potential feedbacks that may influence the
simulation of future climates. For example, incorporating leads into an AOGCM improves the simulation
of the annual cycle of sea ice growth and decay by
allowing larger summertime lead fractions in the
central Arctic (Vavrus, 1995). Stössel et al. (1996) describe some discrepancies that may impact model
sensitivity to seasonal simulation of sea ice:
1. mathematical or numerical formulations of similar physical processes in different models;
2. parameterization of processes such as rate of lead closing, cloudiness, ice albedo, solar radiation
factors, melt pond effects, snow/ice ages, and assumptions of surface heat balance;
3. the inclusion of wind forcing and new-ice growth allowances in partially ice-covered grid cells;
and
4. model inter-comparison methods via code alteration to integrate thermodynamics or dynamics to
a reference model.
In evaluating model sensitivity to climate warming, sea ice thicknesses are important to consider, along
with sea ice dynamics. Rind et al. (1995) found that model sensitivity to climate change was increased by
thinner ice because it is easier to remove entirely, which contributes to amplified warming because of a
decreased surface albedo and increased heat absorption by the open water. Therefore, it is not only the
amount of ice present, but also the ease with which is it removed, that impacts model sensitivity (Rind et
al., 1995). This conclusion is corroborated by the comparative simulations of Meehl et al. (2000), who
found that in scenarios where it is more difficult to melt ice, climate sensitivity is decreased. Such effects
may result in changes in base state and decadal time scales. Therefore, the interactive processes between
ice, ocean, and atmosphere are imperative in determining the accurate simulation of present day ice extents
and thicknesses, as well as predicting future climatic variations.
Sea Ice and Potential Feedbacks
Albedo-temperature feedback
The albedo-temperature feedback (Figure 2) is perhaps the most well-known potential climatic response to
reduced sea ice extent or thickness, and one of the most popular reasons for hypotheses regarding the
amplification of global warming in the poles (Curry et al., 1995; Miller & Russell, 2002; Holland & Bitz,
2003). Because the albedo of ice (0.52 – 0.7 (Wadhams, 2000)) and snow (0.77 – 0.87 (Wadhams, 2000)) is
substantially larger than that of open water (0.06 – 0.28 (Wadhams, 2000)) or bare land, changes in snow or
ice cover significantly alter surface albedo (Holland et al., 1997a). This has been the subject of many
climate modelling efforts (e.g. Harvey, 1988; Ingram et al., 1989; Bintanja & Oerlemans, 1995; Curry et
al., 1995; Holland et al., 1997a). The strength of the sea ice-albedo feedback mechanism remains relatively
uncertain, but it may have tremendous implications for the amplification or damping of future climatic
change. However, the strength of sea ice-albedo feedbacks are highly dependent on the parameterization of
sea ice and oceanic processes (Ingram et al., 1989), along with cloud cover feedback links (Miller &
Russell, 2002). The ice-albedo feedback mechanism may be present within the sea ice edge (i.e. changes in
extent) or within the sea ice pack (i.e. changes in thickness without the disappearance of ice) (Curry et al.,
1995). In other words, changes in multi-year pack ice (without complete melting) can still have dramatic
effects due to changes in the duration of snow cover, ice thickness, lead fraction, and melt pond
characteristics, that all alter the surface albedo. Interpreting the sea ice-albedo feedback depends on both
the spatial and temporal scale of the changes being considered (Curry et al., 1995). Because of time lags in
the sea ice system, the consideration of feedback mechanisms spanning at least a full seasonal cycle (i.e.
one year) is essential (Curry et al., 1995).
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Figure 2. Schematic diagram of the sea ice-albedo feedback mechanism. The direction of the
arrow indicates the direction of the interaction. Where: “+” = positive interaction (an increase
in the first quantity leads to an increase in the second quantity); “–” = negative interaction (an
increase in the first quantity leads to a decrease in the second quantity; “±” = either that the sign
of the interaction is uncertain or that the sign changes over the annual cycle (source: Curry et al.,
1995, p. 246)
Lead-temperature Feedback
Holland et al. (1997a) suggest that the sensitivity of sea ice thickness to surface heat flux perturbations is
significantly affected by the inclusion of ice-albedo and ice-ocean feedbacks, which are not mutually
exclusive. Due to some of the temperature-albedo feedbacks discussed previously, the positive albedo
feedback loop will serve to allow more solar radiation penetration into the ocean mixed layer. This will
increase mixed layer temperatures, contributing to basal ablation and initial decreases in ice thickness.
These interactions are also present with cooling perturbations, whereby positive feedbacks would serve to
increase ice thickness and thus albedo (Holland et al., 1997a). Ebert & Curry (1993) highlight six
subcomponents of the lead-temperature feedback that help conceptualize the chain of events: i) surface
albedo feedback (positive/amplifying); ii) conduction feedback (positive/amplifying); iii) lead solar flux
feedback (positive/amplifying); iv) lead fraction feedback (positive/amplifying); v) outgoing long-wave
flux feedback (negative/stabilizing); and, vi) turbulent flux feedback (negative/stabilizing). Ledley (1988)
also discusses the lead-temperature feedback loop, where a warmed atmosphere and larger specified lead
fraction increase ocean energy absorption during spring and summer. These processes increase the summer
lead fraction and ice-free period, further warming the atmosphere, and thus completing the positive
feedback loop (Ledley, 1988). However, since this is only one component of the feedback mechanism
dynamic processes, forming leads during the winter and contributing to latitudinal ice transport, it must be
incorporated to adequately characterize the lead-temperature response (Ledley, 1988).
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THC feedback
Changes in the insulating effects of sea ice are shown to induce oscillations in ocean temperature, ice
thickness, and THC (Figure 3), when the ocean is allowed to melt back sea ice (Hibler & Zhang, 1995).
Experiments reveal that atmospheric heat transport, in connection with sea ice, has a stabilizing effect on
circulation in a coupled EBCM-OGCM model (Lohmenn & Gerdes, 1998). Ocean heat loss is a critical
parameter in determining deep water formation, and thus oceanic convective overturning is suppressed in
sea ice-covered regions (Figure 3). A major disruption in the THC can have significant effects on global,
and especially regional, climate simulations making THC stability an important consideration in model
projections of climate change (Vellinga & Wood, 2002; Kamenkovich et al., 2003).

Figure 3 – Schematic diagram of the feedback loop linking the THC and sea ice melting-freezing
processes to produce interdecadal oscillation (source: Yang and Neelin, 1993, p. 219).

Sea Ice Simulated in the Current Climate
Arctic
Simulated ice motion in the Arctic is consistently anticyclonic (i.e. clockwise) with a transpolar drift
stream, but the shape, strength, and location of these two varied considerably between 1979 and 1996
(Zhang et al., 2000). A weakening of the anticyclone may be changing the ice advection across the Arctic
Ocean, and changes in ice outflow may be an indicator of corresponding changes in high-North Atlantic
Oscillation (NAO)/Arctic Oscillation (AO) periods (Zhang et al., 2000). Over the past two decades, the ice
system has reacted to climate variability primarily through changes in ice advection, and the resulting
distribution of this mass, not specifically through changes in thermal forcing (Zhang et al., 2000). This
observation emphasizes the importance of ice dynamics in simulating realistic ice formation and motion,
making ice thickness and distribution key model inclusions. Ignoring dynamics causes ice to be thickest at
the centre of the North Pole in the Arctic, with seasonal cycles of ice volume and extent much reduced due
to effects on ocean freshwater budgets (Holland et al., 2001). This modifies the ice-ocean-atmosphere
exchange by increasing turbulent heat loss and warming the high-latitude atmosphere. Including ice
thickness distribution tends to create thicker ice, resulting in larger freshwater transport affecting NA Deep
Water (NADW) formation (Holland et al., 2001). Goosse et al. (2002) rank the heat flux variability (at the
atmosphere-ice and ice-ocean interfaces) as playing the most prominent role in sea ice volume variability
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interannually, and decadally (followed by wind stress and then ice-ocean stress – based on ocean velocity).
Freshwater fluxes are also important in determining salinity anomalies, which are essential in determining
the time scale of oscillations; however, the strength of these effects remains uncertain (Goosse et al., 2002).
Antarctica
Antarctic sea ice distribution is relatively well simulated by Wu et al. (1997) (i.e. the seasonal cycle of the
total areal coverage of sea ice extent in magnitude, as well as in phase). However, individual regions may
be less accurate owing to difficulties in representing regional anticorrelations (i.e. increasing extents in one
area, compensated by decreases in another) due to deficiencies in their atmospheric variables, or the lack of
a dynamic-thermodynamic ocean model (Wu et al., 1997). Antarctic Intermediate Water (AAIW) is found
to be more sensitive to details of explicit initial mixing of brine than to the number of ice-thickness
categories (Saenko et al., 2002). Responses of near-surface air and ocean properties are localized to regions
of sea ice formation in the SH (Saenko et al., 2002), but thermohaline structures of intermediate and deep
ocean are changed far from the regions of sea ice formation (i.e. where isopycnals connect to AAIW
outcrop) (Duffy et al., 2001). Therefore, eliminating freshwater forcing due to sea ice eventually largely
eliminates the strong salinity minimum associated with AAIW. This suggests that the minimum is
maintained, at least in part, by the freshwater influx from melting Antarctic sea ice (Duffy et al., 2001).
These few examples demonstrate the difficulties involved in accurately simulating current sea ice and
climatic conditions. Modelling present-day ice conditions, in particular ice extent, is therefore important to
consider because it is often the basis for simulating future climates (Vavrus & Harrison, 2003). Simulated
present-day sea ice conditions can impact model results depicting the spatial distribution of climate
warming, as well as the magnitude of the polar amplification of such climate change (Holland & Bitz,
2003). An important caveat is that the success of models representing the interannual variability of sea ice
is often evaluated against sea ice observations acquired through satellite remote sensing (Miller & Russell,
2002; Armstrong, et al., 2003; Laxon et al., 2003), or climatology (Miller & Russell, 2002; Armstrong et
al., 2003; Goosse et al., 2003), data. There is much uncertainty concerning the validation of air temperature
and ice concentration/ice edge simulations because they rely on satellite-derived data for comparison (Wu
et al., 1997). This practice adds further discrepancies in model validation and accuracy assessment, because
the methods used may differ, and the observational data themselves tend to be sparse (Laxon et al., 2003),
diverse (e.g. Miller & Russell et al., 2002; Armstrong et al., 2003; Goosse et al., 2003), and on time scales
that are too short (i.e. last two decades) to effectively assess whether the trends are part of natural decadal
variability or are manifesting climatic change (Miller & Russell, 2002).
Sea ice and simulating climatic change
The manner in which sea ice responds to perturbations simulating climatic change is dependent on model
parameters, as well as how regional differences are accounted for. Holland et al. (2001) suggest that
investigations of climate sensitivity to increasing atmospheric CO2 depend on sea ice physics. While global
surface temperature increases may be similar in different models, regional departures are considerable,
largely due to different initial ice conditions (i.e. larger response seen in conjunction with more extensive
ice cover) (Holland et al., 2001). Because the stratification of the Arctic and Antarctic oceans is very
different (i.e. the Arctic Ocean is strongly stratified, with a vertical oceanic heat flux about an order of
magnitude smaller than what is found in the more weakly stratified Antarctic Ocean), this aspect influences
the respective ocean response to variations in: i) precipitation rate; ii) cloud fraction; iii) lapse rate; iv)
relative humidity; and, v) related sea ice feedbacks (Ledley, 1993). In addition, the NA and Southern Ocean
(SO) overturning circulations have decreased sensitivity to climate change when the influence of ice
dynamics and ice thickness distribution are included.
The presence of ice dynamics allows for negative feedbacks associated with changes in ice transport and
growth rates. Using various model simulations with a range of external forcing perturbations, Vavrus and
Harrison (2003) show that sea ice motion promotes cooler, icier Arctic climate changes. They suggest that
this is a result of internal ice mechanics and atmospheric circulation alterations generated by a moving ice
cover. Arctic ice export is reduced in a warmed climate, which decreases the NA freshwater flux (Holland
et al., 2001). Similar effects may be seen in the SO (e.g. Ross and Weddell Seas), where the presence of
ice dynamics causes less brine rejection, thus dominating the total density flux and counteracting the
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increased turbulent heat loss and evaporation induced in climate change experiments (Holland et al., 2001).
Therefore, conditions related to ice thickness distribution amplify dynamic effects by causing a further
decrease in the THC sensitivity. However, the ice-THC interaction mechanism cannot simply be regarded
as a passive response to greenhouse warming or climatic variability. For example, Yang & Neelin (1993)
have shown that active ice-ocean coupling can produce interdecadal time scales that may be responding to
processes within the NA basin. Therefore, the degree of heat and moisture flux interactions and/or
parameterizations in climate models has been shown to cause very different THC responses (i.e.
weakening, recovery timelines, etc.) to warming scenarios (Kamenkovich et al., 2003). Therefore, a variety
of modelling and parameterization methods are deserving of further attention.
The exclusion of representative and interactive sea ice-ocean-atmosphere dynamics may significantly
alter base states of sea ice, which may in turn misrepresent the response to 2xCO2 global warming
scenarios (Pollard & Thompson, 1994). Colman (2003) provides a comprehensive comparison of climate
feedbacks by outlining the relative importance of different model feedbacks, and their range, in GCM
climate simulations. These comparisons also highlight the importance of reporting feedback calculation
and parameterization methods, for feedback analysis and evaluation methods vary considerably between
studies (Colman, 2003). Despite the uncertainty of results, trends of decreased sea ice thickness and extent
are common findings in simulated climatic warming events. However, the cause of these trends remains
contested in terms of whether or not they correspond to observations of natural climate variability, or
increasing atmospheric CO2 concentrations, on multiyear timescales (Goosse et al., 2002).
Summary and Conclusions
This paper has attempted to provide a basis for non-climate modellers to begin to interpret climate model
results involving the thermodynamic and dynamic sea ice processes. It has been shown that variations in
snow and ice cover play a crucial role in climate because:
1) ice formation causes a much larger portion of the incoming solar energy to be reflected back to
space;
2) ice formation reduces the transfer of sensible and latent heat between the ocean and
atmosphere;
3) sea ice acts as a thermal reservoir delaying the seasonal temperature cycle due to the latent heat
associated with melting and freezing; and
4) sea ice formation alters ocean salinity and hence ocean density stratification by the expulsion of
brine during freezing and by the large-scale transport of low-salinity ice (Ebert & Curry, 1993).
These thermodynamic aspects are intrinsically related to sea ice dynamics that are largely responsible for
the distribution of ice thickness and compactness (Vavrus & Harrison, 2003). In other words, winter
freezing rates depend on ice thickness, while ice thickness depends on ice velocity patterns, and sea ice
velocity is modified by the distribution of thin and thick ice (Ebert & Curry, 1993).
Various types of sea ice models have been employed to investigate the interaction between sea ice and
ocean processes, as well as in fully coupled ice-ocean-atmosphere scenarios, in attempts to simulate the
global climate. These efforts have been made to determine the validity, and plausible long term effects, of
claims that the climate is warming due to increasing anthropogenic greenhouse gas concentrations. Standalone or coupled sea ice-ocean mixed layer/energy balance models are important to refine because their
thermodynamic-dynamic sea ice representation will directly influence AOGCM global climate simulation
results. These models are also simpler, and more time/cost/computer efficient, providing effective
indications of internal sea ice processes and ice-ocean interactions. For a broader range of potential climate
scenarios under differing atmospheric conditions, fully coupled AOGCMs are more desirable, but their
complexity makes it challenging to isolate particular feedbacks that may be of greatest concern.
More recently, a suite of higher resolution, regional climate models have been developed in attempts to
render results more representative of important, subgrid scale, ice and ocean processes (Holland, 2001;
Meier, 2002a; Meier, 2002b; Duffy et al., 2003; Govindasamy et al., 2003; Hagemann & Gates, 2003;
Laprise et al., 2003; Schrum et al., 2003). Such models have the advantages of increased dynamics,
topography, and land/sea mask resolutions, which allow enhanced and explicit representation of more
physical processes (Govindasamy et al., 2003). While increased model resolution should improve results,
the challenges of realistic simulations are ever-present. Higher resolution models must have their
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parameter values continually re-adjusted with changing scales, particular parameterizations may only be
capable of acting within a specific range of scales, and certain fundamental model assumptions may be
violated at too fine a spatial resolution (Duffy et al., 2003). Regardless of the model involved, knowing the
key parameters to be included is critical to evaluating model results and properly incorporating them into
other areas of global change research, especially in polar regions.
The overview of models, and the effects of parameterization, indicates that the omission of ocean
currents, ice dynamics, interactive clouds, and snow cover could induce greater sensitivity than a model
incorporating these elements. Furthermore, one climate model scenario may not provide a reliable
description of climatic evolution, but ensembles of state-of-the-art climate models are likely to capture the
main features of such evolution (Benestad, 2003). Therefore, it is important to review model formulations
before incorporating results into future GCMs or decision-making. Some level of sea ice dynamics must be
included in sea ice models to realistically simulate the geographical distribution of ice thickness (Vavrus &
Harrison, 2003), seasonal salt flux cycles in the ocean (Fichefet & Maqueda, 1997), THC (Lohmenn &
Gerdes, 1998), and thus the climatic role of sea ice.
The goal of this paper was to facilitate the interpretation of climate model results, specifically those
incorporating the influence of sea ice on the global climate. Because sea ice formulations are highly
parameterized, changes in their model representation can affect mean climate, climate sensitivity, and
global climate simulations. This depicts the high level of climate dependence on ice extent (Wu et al.
1997; Fichefet & Maqueda, 1997; Kreyscher et al., 2000; Lemke et al., 2000). Therefore, the following
issues are concluded to be important when investigating climate model results:
•
the type of model, including spatial/temporal resolution and parameterization methods of
particular processes;
•
the type of atmospheric forcing and degree of coupling allowed between sea ice, the ocean,
and the atmosphere;
•
the baseline conditions employed for long-term model integrations (either simulated or
prescribed);
•
the inclusion, and type, of sea ice dynamics incorporated in addition to the thermodynamics of
sea ice; and,
•
the degree to which particular feedbacks have been suppressed.
These issues are often discussed in the model description sections of the literature, but developing a
standardized model summary section that de-emphasizes the intricate technicalities of model construction
would help broaden the application/interpretation of climate model results. It is hoped that considering
these modelling constraints allows for a more informed understanding of the conceptual interplay between
sea ice and climate, and enables more realistic interpretation of model results.
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ABSTRACT
Anthropologists and ethnohistorians have long been looking at ways of writing histories that would reflect
both their own perspectives of history as well as that of the Aboriginals with whom they are collaborating.
In this paper, I discuss the impossibility of mixing both Western and Aboriginal histories to write one
totalizing history that would reflect both perspectives. I also discuss the importance of realizing the
impossibility for Western academics to write Aboriginal histories. Nevertheless, I also underline the
importance for Western academics to write histories about Aboriginals. In order to do so, I introduce two
ways of writing histories about Aboriginals: multi-vocal history and multiple histories. These two genres do
not overcome the flaws described in the first part of the paper, but at least, they offer good guidelines in
order to write histories that could be relevant both for Western academics and Aboriginals.
RÉSUMÉ
Anthropologues et ethnohistoriens tentent depuis maintenant longtemps de trouver des manières de
concilier leurs propres perspectives sur l’histoire avec celles des Autochtones avec qui ils collaborent. Dans
cet essai, je discute de l’impossibilité de mélanger les perspectives occidentales et autochtones afin d’écrire
une histoire totale qui refléterait les deux perspectives. Je discute aussi de l’importance de comprendre
qu’il est impossible pour les scientifiques occidentaux d’écrire des histoires autochtones. Cependant, je
souligne également l’importance pour les scientifiques occidentaux d’écrire des histoires à propos des
Autochtones. Pour ce faire, j’introduits deux manières d’écrire ces histoires: l’histoire multivocale et
l’histoire multiple. Bien que ces deux manières d’écrire l’histoire ne surmontent pas les difficultés
soulignées dans la première partie du texte, elles ont à tout le moins le mérite de proposer des lignes
conductrices qui nous permettront d’écrire des histoires au sujet des Autochtones qui seront pertinentes à la
fois pour nous, mais aussi pour les Autochtones eux-mêmes.
Introduction
Is it possible to write one history mixing two or more accounts of one single event, especially when those
accounts come from narrators who’s cultural background differ? I find this question very interesting
because it raises many problems that I am facing regarding my own Ph.D. project. In this project, I want to
document and write the history of the dog-slaughters that occurred in the Canadian Arctic between 1950
and 1975. These dog-slaughters would have been ordered by federal officials who were concerned by the
presence of too many dogs in the newly formed communities in the Eastern Canadian Arctic (Arnatsiaq,
2002a, 2002b, 2002c; Bell, 2002; George, 2000, 2002; Laugrand & Oosten, 2002). According to Canadian
authorities, Inuit dogs were dangerous and threatened the life of the people, especially children (Hamilton,
2002). The Canadian authorities also wanted to control disease in dogs to prevent epidemics, and one of the
ways they found was to shoot those dogs (Choquette & Moynihan, 1964, p. 265). It is hard to say, at this
stage of the research, if the dog-slaughters really happened, because views on the subject are conflicting.
On one hand, many Inuit and non-Inuit remember that the Royal Canadian Mounted Police shoot the dogs
of the Inuit in large numbers, forcing them to stay in the newly created communities in the Eastern Arctic.
On the other hand, some non-Inuit and Inuit do not remember or do not acknowledge the existence of the
dog-slaughters whatsoever (Arnatsiaq, 2002d). So then, how am I, a stranger to this whole history,
supposed to write one history of these dog-slaughters if views on the subject are conflicting? I realized very
quickly that if I wanted to write the history of the dog-slaughters – if I wanted to understand everybody’s
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history of the dog-slaughters – I would have to write many different histories, each based on different
accounts.
This paper deals with the difficulties of writing the history of events that involve people having different
cultural backgrounds. The first section will highlight a problem which Western anthropologists interested
in histories involving Aboriginals face: as non-Aboriginals, Western academics do not have the cultural
background that would permit them to write Aboriginal histories. However, even if those Western
academics cannot write Aboriginal histories, I argue that they should still try to write their own histories
about Aboriginals. In this paper I will endeavor to show the importance for Western academics to write
their own imperfect histories of Aboriginals because these histories have their own importance. This raises
another problem: how should Western academics write histories about Aboriginals? In the second section
of this paper, I make two suggestions that various Western anthropologists and historians can apply to write
histories involving Aboriginals.
A caveat: in this essay, I choose never to quote Aboriginal academics and thinkers who write and tell the
history of their own people. I do this on purpose. I believe in the importance of letting people speak about
their own histories. Such publications as those of the Nunavut Arctic College (Oosten and Laugrand, 2001,
2000, 1999a, 1999b; Saladin d’Anglure, 2001; Kolb and Law, 2001; Therrien and Laugrand, 2001; Briggs,
2000; Oosten, Laugrand and Rasing, 1999), that of Peter Pitseolak (Pitseolak & Eber, 1993), Tahca Ushte
(Ushte & Erdoes, 1972) and many more are important and my goal is not to dismiss them whatsoever. My
main objective is to elaborate several thoughts on the difficulties of Western academics who, like me, face
many problems when trying to write histories that are not their own. Aboriginal academics reflecting on the
histories of their own societies (or Western academics reflecting on the histories of their own societies) face
other kinds of problems that I do not want to discuss here. I am aware that this paper draws a dichotomy
between myself, as a Western academic, and the Aboriginals, actors of the histories which I am interested
in. I am comfortable with this dichotomy because it gives me the opportunity to think about different ways
of understanding the world. I feel that if I were not to make this distinction, I would leave the Aboriginals
empty-handed, leaving them with a “fictional history” based on our own (Sahlins, 1995, pp. 197-198). To
me, anthropology has to acknowledge the existence of different ways of understanding and being in the
world, and study those differences (Lévi-Strauss, 1958, pp. 19-25; Sahlins, 1995, p. 62). By recognizing
those differences, I am not denying the Aboriginals’ humanity; I am rather recognizing their cultural
distinctiveness.
Aboriginal Histories and Histories about Aboriginals
Toby Morantz (2001, 2002a) and Sylvie Vincent (2002) both affirmed, in recent articles, that it was
impossible to mix Aboriginal and Western histories. Vincent’s concern goes as follows: “the problem is to
know if it is possible, theoretically speaking, to reconcile, in one book or in one class, various ways of
talking about a same past” (Vincent, 2002, p. 99, my translation). Morantz’s concern goes as follows:
“Will academic historians ever be able to write the history of the first encounters (or any
other encounters) between [Aboriginal] and the new arrivals that conveys, in the telling
of such events, the intent, substance, and lessons intrinsic to both [Aboriginal] and
Euro-Canadian histories? Can there be a single history that reflects both perspectives?”
(Morantz, 2001, p. 49).
Vincent’s argument to support her assertion that it is impossible to mix Aboriginal and Western histories
is based neither on the differing sources (oral vs. written) nor on the different choices (myths or legends vs.
historical “facts”) made by Aboriginals and Westerners when telling their own history. If it were only of
sources and choices, there would not be many problems in terms of mixing both histories; historians and
anthropologists – whether they be Westerners or Aboriginals – would only have to explain those choices as
well as describe their sources. However, Aboriginal and Western histories cannot be mixed for
epistemological reasons: “mixing both histories means taking the Aboriginal histories and forcing them into
Western histories, removing their contradictions, their luxuriance, their uncertainties, their way of
explaining what happened, their symbols, and most of all, their very nature and significance” (Vincent,
2002, p. 104, my translation).
When one wants to tell a history that is not one’s own, there are no other choices but to take the “facts”
expressed by the teller, remove them from their original context and translate them using one’s own way of
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understanding history. This means that a Western academic will take the “facts” spoken out by an
Aboriginal teller and translate them into his/her own written language, thus creating a hybrid history that
makes no sense to anyone. Why? Because Western academics try to use the data spoken by Aboriginals the
same way they use written data having a Western origin. Aboriginals do not tell their history the way
Western academics would like them to. They will rather tell their own history by naming places on the land
(see Nabokov, 1996, pp. 20-23 for a general discussion on this subject; others examples can be found in
Rosaldo, 1980, pp. 15-17; Collignon, 1996, 2002, p. 52-55; Cruikshank, 1990b, pp. 63-64). Others will tell
their history through myths (Laugrand, 1999, p. 92; Nabokov, 1996, pp. 12, 51). As one last example, some
Aboriginals speak about their histories in ways that do not seem to be related directly to the subject the
Western academic is inquiring about (for examples, see Cruikshank, 1990a, 1990b, 1991, 1996, and 1998).
What I try to highlight here is that every culture has its own historical consciousness, its own way of
understanding history and its own epistemology. Mixing histories is thus problematic.
Many authors are proposing different ways to mix different histories, but this raises another problem:
are Western scholars capable of writing Aboriginal histories? The answer to this question is negative. If it
is impossible to mix Aboriginal histories with Western histories because narrative conventions of both
histories are different, Western academics cannot write Aboriginal histories using their own Western
historical convention (Vincent, 2002; Morantz, 2002a). Histories told by Aboriginals are relevant for
Aboriginals, but are not relevant when taken out of their context and written down. When removed from
their contexts, these histories often seems wrong, and have been, until the recent past, ignored by most
Western academics. For example, most Westerners will not understand when Inuit tell their own history of
the dog-slaughters, because in this history, the dog-slaughters are sometimes presented as genocides
(George 2002). In many Western (academic) minds, there is no way the killing of dogs can be seen as an
attempt to annihilate one’s people. Therefore, the dog-slaughters have never been studied by any Western
academics. What the Inuit said did not matter because it was simply impossible for Western academics to
think of dog-slaughter as genocide. Yet in Inuit society the dog is understood to be the non-human member
of the society (Laugrand & Oosten 2002) and, unlike other animals, it is given an atiq (or name-soul)
(Kishigami, 1993; Laugrand & Oosten, 2002; Mitiarjuk, 1994; Rasmussen, 1931). When put in this
context, the assertion made by some Inuit according to which they understood the dog-slaughters as
genocides makes more sense.
The impossibility for Western academics to write Aboriginal histories does not mean that they should
not write histories about Aboriginals (or histories involving Aboriginals, I use both as synonyms). And
although they are not Aboriginal histories, that does not mean they are irrelevant. But this is unlikely to be
the best way to make the histories of Aboriginals available to a larger public. The best approach would be
for Aboriginals to speak out their own history.
With their methodological tools, grants and training, Western academics have the means to (re)tell and
write histories of Aboriginals. Aboriginals are claming back their lands and rights from the Federal and
Provincial authorities. Because those claims are negotiated following Western rules and principles (see
Dahl, Hicks & Jull, 2000), Aboriginals needs accurate (read “Western”) historical data in order to make
their claims legitimate. Indeed, if Aboriginals want to be taken seriously by Western negotiators who are
not necessarily acquainted with the subtleties of Aboriginal histories, the “facts” they use have to fit the
mould used by Federal and Provincial negotiators. Hence, Western academics can help research, analyze
and write Aboriginal histories to correspond to this mould. The important study made by Milton Freeman
in the 1970s is a good example of such collaboration between Aboriginals and a Western academic
(Freeman, 1976). This type of historical study can be of real importance when Aboriginals sit at the
negotiating table and claim lands and rights that the federal and provincial government are not necessarily
ready to return.
Because cultures are always changing to fit new social realities (Sahlins, 1989, p. 144), histories about
Aboriginals written by Western academics have a certain importance. Western histories about Aboriginals
will never be Aboriginal histories; only Aboriginals can write or tell histories that are truly Aboriginal. The
histories written by Western academics will always be histories of Aboriginals told in a Western
framework. However, those histories of Aboriginals written by Western academics are important because
they can help Aboriginals who try to redefine their place in a Western world.
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Ways of Writing Histories about Aboriginals
I have attempted to illustrate that, first, Western and Aboriginal histories cannot be mixed, second that
Western academics cannot write Aboriginal histories and, finally, that Western academics should try to
write histories about Aboriginals anyway. But how should the latter be done? Over the years, many authors
have thought of ways to incorporate Aboriginal histories to their own histories about Aboriginals. The
following are two distinct methodological approaches that can be used by Western academics who wants to
incorporate Aboriginals histories into their own, or vice-versa.
Most ethnohistorical studies – that is most histories about Aboriginals written by Western scholars – try
to mix Aboriginal (or oral) and Western (or written) sources in order to create a totalizing history that
would reflect the truth about what really happened. They are histories made out of multiple voices – and
epistemologies – coming from the different actors that took part in the event. Usually, the aim of the author
who writes such histories is to focus on the Aboriginal’s version of history. In order to do that, the Western
academic studies the history of the event using books and written archives. Then only are oral testimonies
of Aboriginals included in the history. However, in order to respect scientific conventions, these oral
testimonies are not generally included integrally into the written history. They are rather broken apart,
removed from the contexts in which they were originally told, and included into the written history. Thus,
in most of these studies, oral and written data coming either from archives, books or Aboriginals will be
included in the work using the same methodological premises: historical “facts” – whether they are coming
from written documents kept in an archive or from Aboriginal and oral testimonies – can be broken into
pieces, taken out of their contexts and included in a broader history. In most of these multiple voices
histories, oral (and Aboriginal) testimonies are used to support the written facts kept in various archives
throughout the country (see Grant, 2002; Morantz, 2002b; Csonka, 1995). The opposite, where the data
found in the archives supports the oral testimonies, is quite rare. Mary-Rousselière’s (1980) retelling of
Qitdlarssuaq’s migration from Baffin Island to Northern Greenland as well as Gagnon’s (2002) history of
Iqaluit are two notable exceptions.
In these histories – those mixing oral and written testimonies – the importance given to oral and
Aboriginal sources varies greatly. Various studies, like that of Rosaldo (1980) about the Ilongots, that of
Eber (1989) about the whalers of the Arctic, that of Cruikshank (1988, 1990a, 1990b, 1991, 1996, 1998)
about the natives of Yukon or that of Laugrand (2002) about the Christianisation of the Inuit quote oral
testimonies extensively. Others, like that of Morantz (2002a) about the Cree, Grant (2002) about the
murder of Robert Janes in Pond Inlet or Csonka (1995) about the Ahiarmiut do not quote oral testimonies
extensively, although these authors rely heavily on them. Hence, what the ethnohistorical literature tells us
is that there are various ways of using Aboriginal oral testimonies when writing histories about
Aboriginals. What it shows as well is that the Western academics take very seriously what is said by the
Aboriginals and try, in various ways, to incorporate the oral testimonies into the history they are writing.
Several authors including Richard Price (1994) and Julie Cruikshank (eg. 1990a & 1998) have decided
to give even more room to Aboriginal testimonies than what is usually done in the “traditional”
ethnohistorical literature. Instead of writing one history mixing various voices as illustrated in the previous
section, Price and Cruikshank write various histories, one for each voice. In his book Les Premiers Temps,
Price has put the history of the Marrons Samaraka in the upper half of the book, and his own history in the
lower half. Although quite uncommon, this edition gives the reader the opportunity to confront both
histories. On the other hand, Julie Cruikshank will often present different histories one after the other. For
example, when she writes the history of Skookum Jim, the Tagish man who discovered the gold that led to
the Klondike gold rush, she first tells the history based on accounts of Western gold diggers who went to
Klondike but, very often, never met Jim personally. Then, she writes this same history, but this time based
on accounts by Tagish women with whom she worked for years. Both accounts vary greatly. In fact, both
are absolutely impossible to mix. According to the Western history, Jim “displayed the white man’s
ambition” (Cruikshank, 1998, p.75). He was a great man who all his life wanted to find gold and worked
hard to get everything he had. He was strong and a great hunter. When he found the gold, he was with his
sister, her husband, and their daughter. The four of them got rich and went to Seattle to spend everything
they had. According to all the witnesses, Jim clearly wanted to become just like the white man. The other
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history, that of the Tagish women, tells of how Jim, when he was younger, rescued a frog caught in a hole.
To thank Jim, the frog transformed itself into a woman who told him where he could eventually find gold.
Later in his life, Jim went off to the Pacific coast to get his sisters back to their village. According to
Angela Sidney, one of the Tagish woman, Jim
“wasn’t looking for gold. Skookum Jim went down river to look for his two sisters
because he missed them. They were gone two years already – he didn’t know if his two
sisters were alive or not. That’s why he thought he’d go down the river too – to see if he
could find his sisters, Aagé and Kate” (Cruikshank, 1998, p. 80).
He found the gold on his way to his sisters’, but he was not looking for it in the first place.
Although these two histories are radically different in the way they describe Skookum Jim, and although
the different narrators are clearly part of worlds that relate to history differently, they still share one
interesting thing: “in both versions, he [Skookum Jim] exhibits qualities of an ‘ideal man’, but those ideals
differ dramatically” (Cruikshank, 1998, p. 81). In one history – that told in the written accounts by Western
prospectors – he is portrayed as “a lone prospector-trapper whose efforts are ultimately rewarded”
(Cruikshank, 1998, p. 81). In the other – that told in the oral accounts by two Tagish women – he is
portrayed as a man “impelled by social and cultural motives – a strong sense of responsibility for his sisters
and an ability to communicate with and be guided by superhuman helpers” (Cruikshank, 1998, p. 81).
Conclusion
The previous methodological approaches are not perfect. Neither overcomes the major problems identified
in the first section of this paper. The first approach – that in which different histories are mixed together –
is not able to create one history that would give equal room for the various voices. Indeed, the Western
academic who writes the history has to take the oral testimonies spoken about by Aboriginals, break them
apart, remove them from the context in which they were told, and include them in the written history. The
problem with this methodological approach is that it does not stick to the epistemological framework in
which the history is spoken and thought by the Aboriginal teller. Instead, what happens is that the
Aboriginal history is deconstructed to fit the Western historical conventions. Neither is this first
methodological approach able to overcome the fact that no Western academics can write Aboriginal
histories. Indeed, in order to be able to write histories about Aboriginals, the Western academic has to
change the very nature of Aboriginal histories in order to make it correspond to the nature of his/her own
history.
The second approach – that in which histories are not mixed but rather juxtaposed – does not overcome
the fact that Western academics are unable to write Aboriginal histories. Very often in those types of
publications, as in the case of Price and Cruikshank, the authors (again, Western academics) let the
Aboriginals themselves express their own histories. In order to do so, the author will transcribe the history
as it was told by the Aboriginal teller. Nevertheless, this is still not an ideal way of rendering Aboriginal
histories because the context in which the history was told is left away. Schneider writes that:
“[w]hen oral traditions are recorded, the recordings take their own life, independent of
the interaction between tellers and audience, the setting, and the original reasons a story
was told. …this creates interpretation problems because meaning is intricately tied to
our knowledge of the speaker, the context of the particular telling, and the narrator’s
choice of words” (Schneider, 1995, pp. 196).
Obviously, Western academics can try to relay the context in which the story was told, but again, this will
not inform the reader of the relationships between the Western academic and the Aboriginal who told the
history. Thus, Aboriginal histories told in publications made by well-intentioned Western authors are not as
Aboriginal as they seem. They are still a product of an alteration made to the Aboriginal history by a
Western academic. They are not Aboriginal histories, but rather histories about Aboriginals edited by
Western scholars.
Western academics have to learn to deal with the contradictions inherent in their jobs and have to face
the problems identified in this paper so far. Although I am not as optimistic as Thompson for whom oral
history “makes for fuller human beings” (Thompson, 1998, p. 28), I believe in the importance of trying to
tell histories about Aboriginals. History is now a means for many Aboriginals to claim back their place in a
society that has tried to exclude them for so long (Portelli, 1998; Trudel, 1999 & 2002; Haenens, 1984). As
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a Western anthropologist interested in histories about Aboriginals, I believe in the importance of telling
those histories and histories about Aboriginals told by Western academics can have an impact; not only on
Aboriginal peoples or on the community of academics interested in similar subjects, but also on the broader
society. For example, the Canadian government long denied the damage they had done to Inuit when they
forced some of them to move away from Inukjuak and Pond Inlet to Grise Fiord and Resolute Bay in the
High Arctic. It is only after several books and studies were published on the subject (Marcus, 1992, 1995;
Royal Commission on Aboriginal Peoples, 1994; Tester & Kulchyski, 1994) that the Canadian Government
finally decided to give compensations to the Inuit. This is not because Inuit had not been trying to tell this
history before. But they were finally heard when Western academics wrote – in their own ways and with all
the epistemological errors it implies – the histories of the relocation involving the Inuit. The opposite is true
in the case of the dog-slaughters. As no Western academic has yet written the histories of the dogslaughters, Inuit are still speaking out loud but no one is listening to them. This is a shame in many ways.
Aboriginals should not have to tell their histories through Western academics in order to have an impact on
the larger Canadian society. In an ideal world, histories would be listened to without regard of who tells
them. But for now this does not seem to be the case.
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ABSTRACT
Experience is not a lone dimension; this research examines the theory that visitor experience is multiphasic, and specifically that on-site experience interacts with many pre-experience and post-experience
factors. Pre-experience factors are knowledge and inputs such as motivations, expectations, values and
worldviews, which contribute to a hierarchy of input-experience-outcome. The outcomes, personal and
social (environmental) benefits as described in recreation literature, have also been focused upon in this
study.
Although the on-site phase of visiting the Ross Sea region lasts only a brief time, these pre- and post
experience factors extend the time immersed in the experience through anticipation and recollection. Thus,
the research incorporates three methodological phases (before, during, and after the visit) spread across
eight months, in an attempt to reveal and understand the experience and the transitions within and between
phases.
This paper reveals findings of the first of these three methodological phases to understand the preexperience factors of visitors to the Ross Sea region. Analysis suggests a broad mixture of worldviews,
motivations, and opinions are present amongst visitors. Evaluation is also in progress as to whether such
factors are specific to sub-groups of visitors. It is the visitor’s experience that is often overlooked when
examining the effects of visitation, thus this presentation will attempt to examine the merits of studying the
visitor in addition to the community and environment. Connections will also be made as to how the results
of this Antarctic study may prove useful to future Arctic or northern research.
RÉSUMÉ
L’expérience a plus qu’une dimension solitaire; cette recherche examine la théorie que l’expérience
d’un visiteur est multiphasique et, spécifiquement que une expérience sur site interagit avec nombreux
facteurs pré-expérience et poste-expérience. Les facteurs pré-expérience sont la connaissance et les intrants
telles les motivations, attentes, les valeurs et les visions du monde, qui contribuent à une hiérarchie
d’intrants-expériences-résultats. Les résultats, les avantages personnels et sociaux (environnementales) tels
que décrits dans la littérature du loisir ont aussi fait partie de cette étude.
Bien que la phase sur place de la visite à la région de la mer Ross ne dure qu’un temps bref, ces facteurs
pré- et poste-expériences prolongent le temps passé immergé dans l’expérience grâce à l’anticipation et le
souvenir. Donc, la recherche incorpore trois phases méthodologiques (avant, pendant et après la visite)
pendant une durée de huit mois, pour tenter de révéler et comprendre l’expérience et les transitions d’une
phase à l’autre et entre les phases.
Cette présentation révélera des conclusions résultant de la première de ces trois phases méthodologiques
pour comprendre les facteurs pré-expérience des visiteurs à la région de la mer Ross. Une analyse
préliminaire indique qu’il y une mélange important de visions du monde, motivations et opinions présents
chez les visiteurs. Il y a aussi une évaluation en progrès sur la question de la spécificité des facteurs aux
sous-groupes de visiteurs. C’est l’expérience du visiteur qui est souvent oublié lorsqu’on examine les
effets de la visite; alors voilà pourquoi cette présentation tentera d’examiner les mérites d’étudier le visiteur
en plus de la communauté et de l’environnement. Les liens seront aussi établis sur comment les résultats de
cette étude sur l’Antarctique peuvent être utilisés pour des recherches futures dans l’Arctique et le Nord.
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Introduction
The majority of research and discussion on visitation emphasises impacts on the environments, societies
(indigenous, national and international) and economies where the travel occurs. The visitor plays a role in
each of these areas and it is the belief of the author that their perceptions and opinions are increasingly
important for sound management.
There are ever-expanding groups of visitors to the Antarctic, visiting an ever-expanding area of the
continent. The experience of commercial tourists to the Antarctic Peninsula is partially understood,
however, there is much more to the Antarctic cycle of experience than that previously presented. In
particular, to understand the visitor’s experience, understanding just the on-site activity is not enough.
Experience is an interaction between many pre-visit (anticipation), on-site and post-visit (recollection)
factors.
This paper will present the human perspective of experience, perhaps the opposite side of the coin to
human impacts. First, it will examine experience, introducing two specific theories. Next the paper will
introduce the context of the Ross Sea region and will present the study methods integrated in the author’s
ongoing PhD research. Presentation of results and discussion will follow, comparing previous research and
theory to the present finding. As a conclusion the paper will relate aspects of the results and discussion to a
wider context, including recommendations for the environment and culture of the Arctic.
Experience
Experience is a concept of extensive examination within the disciplines of psychology, sociology, tourism,
recreation, leisure and wilderness-related studies. This paper will not critique all theories and models
available, as this could be the focus of an entire other article. However, this paper will present experience
as underpinned by two theories, which the author believes best expose and help to understand the visitor’s
experience in the Ross Sea region. These are the process of outdoor recreation experience as detailed by
Clawson and Knetsch (1966), as well as a recently published conceptual model of extraordinary experience
(Beedie & Hudson, 2003).
While research has been conducted into the demographic characteristics of various groups of Antarctic
visitors, there has been little investigation of their subjective experience despite recommendation for such
in the realm of Antarctic tourism. Bauer (2001) alludes to three phases of experience for Antarctic tourists
(before-during-after), but only examines the first phase with regards to motivations and expectations.
Similarly, Cessford and Dingwall (1996) and Marsh (1991) have also examined tourists before their visit,
and to a minor degree their experience on-site with regards to management issues.
The research presented in this paper therefore expands on these studies to include subsequent phases of
the Clawson and Knetsch (1966) theory, examining experience as multiphasic. More specifically that
behaviour on-site interacts with many pre-visit (anticipation) and post-visit (recollection) factors. As
defined by Clawson and Knetsch (1966), experience is thought to be composed of the following five
phases:
1. Anticipation
2. Travel to site
3. On-site behaviour
4. Return travel home
5. Recollection
People perceive and expect, and thus they behave (in the on-site activity) in accordance to what they
have anticipated (Kirsch, 1999). As indicated by Suedfeld (1991), in the context of isolated environments,
there is not only a need to understand the relationships between people and their environment, but beyond
how they behave to how they perceive such an environment.
The recollection phase of an experience is essentially the opposite of the anticipation phase. A person
recalls a memory, shares it with friends and relatives, and depending on the total experience there is either a
lasting or passing effect (Clawson and Knetsch, 1966). Recollection of an experience “often provides a
starting point for the anticipation of another” (Clawson and Knetsch, 1966, p.35); essentially it is a
continuous cycle first within an individual and then within groups. Recollection builds knowledge, which
is also assumed to produce action. This action comes from the education learned through experience,
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whereby, in an Antarctic context tour operators “show [Antarctica] to people who go on to be advocates for
protecting Antarctica” (Rodney Russ, quoted in Janes, 2003, D3).
Beedie and Hudson (2003) conceptually model that the mountains provide a special place away from
home, creating an extraordinary experience (Figure 1). The same journey could also be adapted for visitors
to the Ross Sea region or any remote destination, as indicated by Maher, Steel and McIntosh, 2003. As a
conceptual model, extraordinary experience follows the same reasoning as the Clawson and Knetsch (1966)
theory, but is not empirically tested.

Figure 2: The extraordinary experience (adapted from Beedie and Hudson, 2003: 629).
Research Context
The Ross Sea region
The Ross Sea region (RSR) of Antarctica is bounded by the Marie Byrd coasts on the east, the
Transantarctic Mountains on the west, and extends as a sector from the South Pole to 60°S (see Figure 2).
The RSR is one of the few areas of the continent where large areas of ice-free land exist in proximity to a
vast sea extending far to the south (Waterhouse, 2001). The main attractions for visitors to the region are
the historic huts of Scott and Shackleton, scientific bases such as McMurdo Station and Scott Base, and the
surrounding mountains such as Mt. Erebus.
The author has chosen to use the term visitor to define the participants in this research. Visitors are
defined as those who come into physical contact with the continent, but also whose primary activity and
purpose is simply ‘being there’, experiencing the continent. These visitors may be visiting for themselves,
as is the case with commercial tourists. However, they may also be visiting to experience and share with
others, or to recognise Antarctica for the greater society, as is the case with media and government
officials. The term visitor excludes personnel carrying out nationally sponsored scientific research, or those
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providing logistical support for such research. It also excludes those on overflights, a group typically
deemed to be tourists, but who never touch down on the continent.
Contradictory numbers indicate there may be difficulty in distinguishing the tourist from other visitors.
Past publications by Enzenbacher (1992), Stonehouse (1992), and Maher et al. (2003) offer further debate
and definition on this subject of visitors, including some of the negative connotations directed at using the
term tourist.

Figure 3: The Ross Sea region in a global context.
(Source: New Zealand Department of Conservation)
Study Methodology
This research was broken down into three phases of the Clawson and Knetsch (1966) model, the before,
during and after phases as alluded to by Bauer (2001). In the anticipation phase, a positivist perspective
and thus quantitative approach was used to provide baseline and exploratory information, against which to
compare with the recollection phase. The on-site phase relied on an interpretive perspective of gaining a
compete understanding of the experience, thus the qualitative approaches of personal narratives and
interviews were used. In the recollection phase, although data can be compared against the anticipation
phase, a more integrated approach was used to reveal the transition form the experience home to everyday
life.
The anticipation phase was conducted as a mail-out survey prior to the respondent leaving for the RSR.
Visitors were contacted and given the survey through the organisation with which they were travelling
with. At this point, participation in the remaining two phases of the research was entirely at the discretion
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of the respondent. The only two commercial operators in the region (Heritage Expeditions and Quark
Expeditions), as well as two other organisations that operate schemes whereby the public has the
opportunity to visit the RSR (Antarctica New Zealand and Gateway Antarctica) supported the research.
Gateway Antarctica offers the Graduate Certificate in Antarctic Studies (GCAS) programme through the
University of Canterbury. The GCAS students complete fieldwork components of their certificate at or near
Scott Base. Antarctica New Zealand’s public programmes are for educators, Antarctic familiarisation,
artists and writers, and the media. Both Antarctica New Zealand and the GCAS are land-based
programmes, whereby individuals are flown from Christchurch, NZ to Ross Island aboard aircraft operated
by the US and New Zealand air forces. The two commercial operators utilise former Soviet research vessels
(icebreakers and ice-strengthened ships) to run trips by sea.
Sampling used in the anticipation phase was purposive, based on the researcher’s understanding of the
population. Subjects used their discretion to choose the organisation they travelled with, but then these
organisations were chosen based on the geographic area that they operate in, and their decision to support
the research. Minor modifications to the methodology were made to accommodate the commercial nature
of Heritage Expeditions and Quark Expeditions.
The number of visitors to the Ross Sea region in 2002/03 is estimated to be less than 400. Fifty-five
visitors responded to the anticipation phase survey, representing a range of land and sea visitor groups and
approximately 1/8 of the estimated total population of visitors. Overall, this is a voluntary response rate of
68% amongst those who initially received the survey. Eighty-one visitors travelling through GCAS,
Antarctica New Zealand, and Heritage Expeditions received the survey, while 56 passengers with Heritage
Expeditions had already opted out in an initial consent process. Passengers with Quark Expeditions
(approximately 250 passengers) were contacted to participate once aboard the Kapitan Khlebnikov.
However, due to weather-induced limitations, it is unclear how many of Quark’s passengers were given the
opportunity to participate fully and no data was returned from Quark in a usable format.
Response rates for the subsequent phases was equally high, as these visitors were now ‘bought into’ the
research. Of the 41 who chose to be involved in the on-site phase, 29 completed personal narratives
regarding their trip (71% response rate). Of the 51 respondents who agreed to take part in the recollection
phase of the project, 34 returned data either via email or mail (67% response rate). With the GCAS
students being located in Christchurch, where the researcher is based, interviews were undertaken pre-visit
and post-visit to give an even more detailed examination of the on-site phase. Five students participated in
the pre-visit interviews, and 6 in the post-visit interviews. Due to scheduling these were not necessarily the
same students for both interviews. Over the entire project there were 23 individuals who responded to all
three phases, and thus a complete picture of their entire personal experience is available.
Results and Discussion: Anticipation Phase
In synthesising ideas about experience there appear to be many aspects that shape anticipation, and thus
also shaped the present study. In this paper results are presented with regards to: motivations, image and
mood. The author realises such a list is not exhaustive, and thus further examination of anticipation results
to include worldview and tolerance for visitation can be read in Maher (2003).
A profile of demographic characteristics for the participants in the anticipation phase of this research
can be seen in Table 1. The mean age of the respondents was 49 years (sd=16.5), with a spread between 21
and 73 years. The mean reported income of the respondents was NZ$ 93,467, with a large spread of NZ$
20,000 to NZ$ 280,590.
Respondents were asked about their involvement in conservation or environmental organisations, as a
baseline for the larger project. Prior to visiting the RSR, 87% of respondents were not members of either
type of organisation. Of the remaining 13% who had membership in such an organisation, their
membership varied across several groups including: Soil and Health (NZ Organics), Greenpeace, the
Antarctic Heritage Trust, The Royal Society for the Protection of Birds, National Trust, Forest and Bird,
and the Audubon Society. This finding differs from results of other Antarctic and Sub-Antarctic studies. In
previous studies, conservation and environmental group membership was respectively 50% (Bauer, 2001)
and 59% (Cessford & Dingwall, 1996).
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Table 1: Demographic profile of anticipation phase research respondents
Demographic Profile
Organisation
Antarctica New Zealand
GCAS
Heritage Expeditions
Age
Under 29 years
30-39 years
40-49 years
50-59 years
60+ years
Gender
Female
Male
Highest formal education qualification
Partially completed secondary school
Secondary school qualification
Partially completed tertiary qualification
Tertiary qualification
Post-graduate qualification
Not stated
Occupation
Administrator or Manager
Professional
Technician
Service worker
Trade Worker
Student
Homemaker
Retired
Not Stated
Country of permanent residency
USA
UK
Australia
New Zealand
Canada
Previous Antarctic experience1
None
Commercial ship borne tourist
Overflight
Visited an Antarctic attraction
Educational programme
Visits to other remote/cold regions2
None
Arctic Europe
Andes
Himalayas
Arctic Canada

# Responses (N=55)

% of overall

14
12
29

25.5
21.8
52.7

10
9
7
8
21

18.2
16.4
12.7
14.5
38.2

32
23

58.2
41.8

1
2
3
28
19
2

1.9
3.8
5.7
52.8
35.8
-----

8
19
5
2
1
4
1
14
1

14.8
35.2
9.3
3.7
1.9
7.4
1.9
25.9
-----

6
7
4
37
1

10.9
12.7
7.3
67.3
1.8

40
5
2
8
1

71.4
8.9
3.6
14.3
1.8

24
8
5
6
1

32.4
10.8
6.8
8.1
1.4
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1
5
3
4
2
15

1.4
6.8
4.1
5.4
2.7
20.3

1

N=56, due to the allowance for multiple responses
N=74, due to the allowance for multiple responses
3
Other includes locations such as: The Sahara, Central Canada at -30°C in winter, the Sub-Antarctic
Islands (South Georgia, Macquarie, Campbell), Central Australia, Papua New Guinea Highlands
2

Motivations
Motivation to travel to Antarctica has also been investigated by Bauer (2001), Cessford and Dingwall
(1996), and Marsh (1991). To monitor the motivations of respondents, a number of motivation categories
were listed. Respondents were asked to indicate the level of importance of each in regards to choosing to
visit Antarctica. A rating of one indicated that a reason was a strong motivator, whereas five indicated it to
be a weak reason; respondents could also leave the category blank or answer that it was not applicable if
they wished. The responses were reverse coded when data was analysed and the results are displayed in
Figure 3. The box indicates respondents’ mean score with the standard deviation indicated by the whiskers.
The first 12 motivation categories were revised from the work of Bauer (2001) and Marsh (1991).
Additional categories are from the work of Fisher and Price (1991) and the author’s personal experience as
a shipborne visitor to the Antarctic Peninsula and several Sub-Antarctic islands.
In comparison to the work of Bauer (2001) and Marsh (1991), wildlife appears to be ranked lower by
the respondents of this research, as in both previous studies it was the number one motivator. Scenery was
the strongest motivator in this research, whereas only 24 of 91 respondents in Marsh’s (1991) study
mentioned it, and only 7% mentioned it in Bauer’s (2001) work.
Challenge scored relatively high in strength, where as it had not been considered a category in either
Marsh’s (1991) or Bauer’s (2001) studies. The trip being a lifelong dream also scored quite high, when in
Bauer’s (2001) research it was only mentioned by 2% of respondents. Perhaps these differences in results
can be attributed to geographical differences between the Antarctic Peninsula and RSR. A lifelong dream
to visit is likely associated with the heroic era of Antarctic exploration, and the majority of well-known
exploration heritage is located in the RSR. From a challenge perspective, the Antarctic Peninsula is no
longer the extreme destination it once was, and so perhaps respondents felt that a visit to the RSR was a
challenge as the RSR is still a ‘final frontier’ on earth. Another possibility may be that by expanding
beyond the commercial tourist group in this research, more challenge is expected by groups living in field
camps
In addition to the motivation categories shown in Figure 3, respondents were given the opportunity to
state other motivations if those shown in the survey were insufficient. Other responses included: Ocean
passage, work and career, spiritual attributes, scientific research and understanding the earth, positive
experience of friends, unbelievable opportunity. Some of these other responses directly relate to the
respondent’s group. Those flying to the ice were not looking for ocean passage, but some of their
motivations were work and profession related.
Image
Echtner and Ritchie (1991) indicate that image is constructed by piecing together aspects of the flood of
information about a destination. The significance of a number of features in the respondents’ image of
Antarctica is indicated in Figure 4. The respondent was asked to rank the significance of a given feature
(e.g. scenery) on a scale from most significant to least significant. These features are shown with the mean
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level of significance as the box, and with whiskers indicating the standard deviation. These features,
components of image, were adapted from the work of Bauer (2001) and Marsh (1991).

Figure 4: Motivational factors.
Respondents were also given the option to add additional factors that contribute to their image of
Antarctica. The following additions were a few of those noted: The unknown, the notion of a terra
incognita, size, isolation, spirituality, absence of the developed human world, timelessness, space. These
additions all imply a degree of getting away from normal life to a place that is foreign and free. Humans
are only part of the image in that the respondent is trying to escape human development.
When comparing the predetermined components in the respondent’s image, the significance of scenery
is higher than that of all other features. However, following this the difference in significance amongst
features becomes less clear. To test the significance between factors a paired sample t-test was used (see
Table 2). Those features with a significant difference (P< .05) are bolded in Table 2.
Table 2: Difference amongst image features (using paired sample t-tests). Bold rows significant to
P<. 05 with a Bonferroni correction applied to all test results.
Image Feature
Wildlife vs.
Scenery
Science
Climate
History
Scenery vs.
Science
Climate
History
Science vs.
Climate
History

t

df

-3.432
3.709
1.066
2.516

54
54
54
54

6.012
4.512
5.162

54
54
54

-2.649
-0.842

54
54
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1.163

54

In Bauer’s (2001) research, respondents were asked to elicit attributes that contributed to their image of
Antarctica prior to arrival. Wildlife was mentioned in 37% of responses, whereas scenery was only
mentioned in 9% of responses. Environmental attributes, which included climate, accounted for 16% of
responses. Historic attributes were hardly mentioned by Bauer’s (2001) respondents (3%), whereas science
was not mentioned at all. Some differences in research findings may be the difference between what is
expected between the Antarctic Peninsula versus the RSR. Although science was the least significant
feature in image amongst respondents of this study, the RSR is known for the scientific research undertaken
at McMurdo station and so that is likely why it was not even mentioned in Bauer’s (2001) results from the
Antarctic Peninsula. Media portrayal of the different regions may also play a role in the features significant
or prevalent in a respondent’s image. In the media, the RSR is much more about vastness, snow, ice, rock
(all aspects of scenery) versus the Antarctic Peninsula where wildlife is the dominant feature of media and
advertising.

Figure 5: Image categories.
Mood
Russell (1980) has shown that mood can be reliably described as having two dimensions. The first
dimension is a continuum of activation from aroused to asleep (terminology changed to activateddeactivated by Russell, 2003). The second dimension measures the tone of the mood from pleasure to
displeasure. A circumplex model of mood has previously been used by Steel (2001) in an Antarctic context
with winter-over base staff at Scott Base.
The two dimensions of the circumplex are plotted as two perpendicular lines with many mood
descriptors being arranged 360° around the centre of the circumplex. Figure 5 is an example of Russell’s
(1980) circumplex with the four continuum mood descriptors indicated, as well as their degrees on the
circumplex.
Russell’s (1980) model indicated 28 mood descriptors, each with its own distinct degree. In this study
visitors were given the choice of 16 mood descriptors. This revised list of descriptors allowed for ease of
understanding by the respondents, and was deemed to be comprehensive, whereby relatively similar or
duplicated moods were removed. This list of 16 moods also included four from each 90° quadrant of the
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circumplex. Visitors were asked to choose three moods of the 16 and rank them in order of importance
(first, second or third) according to what they thought visiting Antarctica would be like. They were given
the option of choosing an “other” category if the 16 descriptors listed did not cover their moods.

Figure 6: Mood circumplex (after Russell, 1980 & 2003).
The three mood circumplexes in Figure 6 visually illustrate the moods described by respondents across
each ranking (first, second and third). Each ring of the circumplex indicates a frequency of five responses.
Together the three mood circumplexes in Figure 6 demonstrate that the number of mood descriptors expand
with successive ranks, but also shift quadrants. Other moods reported, included: Unreal, Challenging, aweinspiring, awesome, and surreal. From the list of 16 descriptors, some were chosen, but then further
clarified to include: A fine misery though, satisfying, but more so or unpleasant, but only if the flight has to
turn back, webbing seats don’t sound that great. Bauer’s (2001) research shows the single expected
atmosphere/mood to be exciting (22% of responses), awe (21%), and peace (17%).
Results & Discussion: On-site and Recollection Phases
Collection of data from the on-site and recollection phases of this research has only recently been
completed, and thus complete analysis is currently underway. As such, a glimpse at some qualitative
results is available, but it should be noted that this is preliminary information, and its relevance at this time
is somewhat limited. Particularly on a few topical issues, there appear to be some interesting results.
On-site Phase
The following quotes are indicative of how visitors saw the RSR once on-site:
“My first impression of Antarctica – wonder, awe. So much beauty and so clear – a
magic day. Unbelievable.” (Personal Communication, 2002)
“Stepping out of the Hercules onto the ice runway was unforgettable…could spend the
rest of my life trying to reproduce that feeling. The vastness was astonishing, and
everything, except that place over the hill, [McMurdo Station] is beautiful. I had an
immediate feeling of elation and delight.” (Personal Communication, 2002)
For those who flew to Ross Island there seemed a, “lack of wildlife – again I knew that animals aren’t
everywhere, but expected more seals and larger colonies of seals; haven’t managed to see any penguins”
(Personal Communication, 2003). While those with Heritage Expeditions experienced a different situation:
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“We had the most perfect day imaginable wandering in and out of the sea ice, spotting
penguins, seals and whales and taking heaps of photos of the breathtaking scenery. As
someone said, it’s the one place on earth that the photos and film footage you see
doesn’t do justice to the beauty of the place. And it didn’t matter that the ice was too
dense to permit landings at Cape Adare or Possession Island. We were all absolutely
awe-struck the whole day and couldn’t believe our good fortune with weather.”
(Personal Communication, 2003)

Figure 7: Moods of visitors.
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However, those with Heritage Expeditions also felt:
“…some disappointment about spending so much time at sea and not being able to get
off and see the huts of the early explorers.” (Personal Communication, 2003)
“We left Antarctica without setting foot on the continent – ice conditions were too
severe – perhaps 2 large icebergs C19 and B15, restricted ice floes, restricted ice floes,
perhaps a lack of storms to disperse ice – visiting various huts was interesting, but not
my main reason for the journey – I wanted to get to the continent and have a look so
feel disappointed that I spent a lot of time and money and did not have that experience
of being truly in Antarctica.” (Personal Communication, 2003)
Another noticeable result is the difference each group had with regards to the feeling of isolation. Some
of those visiting with Antarctica New Zealand spent periods of time in the field, and thus:
“I can’t believe how ‘at home’ I feel here. For all its so-called hostility I’m completely
happy and relaxed and enjoying every moment. Oh how sad I will be to leave – and
how hard I’ll work to get back!” (Personal Communication, 2003)
Those who didn’t have a fieldwork component, felt:
“With each experience I become more comfortable – now want to go out and camp in a
remote place with a polar tent for a couple of days – disappointed I will probably never
have the opportunity.” (Personal Communication, 2003)
For the GCAS students, who spent time around Scott Base, they:
“Did not find Antarctica to be as isolated as I had expected. Evidence of man’s presence
e.g. A-frames, airfields in every direction except when the mist was down and visibility
reduce. Radio communication farther reduced any feeling of isolation.” (Personal
Communication, 2003)
Heritage Expedition’s passengers also felt little isolation, but reflected on this as an affinity and thought
for the plight of early explorers:
“Privilege to be here – how lucky we are, how much gear we have compared to the
early explorers. How the early explorers all passed by here, and the hardships they
suffered. The contrast between their equipment/communications and ours.”
(Personal Communication, 2003)
“I think of the Antarctic Explorers who braved the coldest, windiest place on earth
for months at a time, without the relief of a warm room, or even dry clothes, at the
end of the day.” (Personal Communication, 2003)
Recollection Phase
Upon recollection visitors had numerous thought on their experience, and opinions towards a few topical
issues. With regards to becoming advocates, all visitors have since shared their experience through a
variety of media, and to a variety of groups.
The historic huts in the RSR have recently been in the news regarding their restoration. Various reports
imply that the huts are being conserved on the one hand to enhance the tourist’s experience; while on the
other hand tourism is not being encouraged in the region (Martin, 2003). From a visitor’s perspective:
“This strikes me as a total overkill. As I understand it, the proposal is to virtually
rebuild the hut – what we will then have is a REPLICA of the original hut, which means
little. I would prefer to see the hut’s allowed to decay gradually – with some assistance
to slow the process – until they eventually disintegrate maybe 50-100 years down the
track. By then I imagine few people will feel very strongly about the original explorers
anyway.” (Personal Communication, 2003)
With regards to the proposed road to the South Pole there was no support for the idea amongst visitors,
even though similar concerns were expressed by Moss (2003), implying that with the road comes tourism.
Visitors frequently expressed opinions on the impacts of science and development, “City-wise, I knew
McMurdo was big, but I didn’t know it as developed, like a real community” (Personal Communication,
2003). There are real “issues related to environmental impacts, logistics and transport efforts…the road to

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Maher: Visitor Experience in Antarctica

128

the South Pole…”, “…and the ability of any country to do whatever they want there (USA and the road to
the pole) mostly” (Personal Communication, 2003).
In general there was a huge sense of privilege amongst visitors both during their journey and upon
recollection, a few instances are described as follows:
“The trip has been the fulfilment of a long and dearly held dream. I chose this trip
because I wanted the complete experience and adventure of crossing the southern
ocean… The reality was all I had hoped for and much much more.” (Personal
Communication, 2003)
“Although not fully completed [not reaching McMurdo Sound] it was wonderful
to have participated – most of all to push the boundaries of our comfort zone. Yes
it was scary on several occasions. As a learning experience this one must be rated
ten out of ten” (Personal Communication, 2003).
“On reflection, I can honestly say that my 17 days there have been perhaps the
most enjoyable of my life…I think if the experience has changed me in any way it
has given me a more ‘just do it’ attitude…” (Personal Communication, 2003).
Some visitors though were left with slightly different impressions that maybe it really was not about the
place, or that the piece of Antarctica they had seen was not everything:
“Antarctica strikes me as not much different than anywhere we live. It’s up to you
to get out and experience it” (Personal Communication, 2003).
“Overall though, I have felt pretty humble over the past few days as I realise just
how lucky I am to be here and see this continent. I can see why some people come
back year after year to work here and almost call it their home. I can see that
leaving here will be pretty sad, but also I wish that we had the opportunities to go
further into the field to the Dry Valleys or to the Antarctic Peninsula or the South
Pole or Vostok. Now that I am here, I want to see everything…” (Personal
Communication, 2003).
Conclusions
As Sir Peter Blake (2001) said, “Antarctica is extreme and that is why it is such a good barometer of
environmental change”. The Ross Sea region is a frontier, a destination with unique and awe-inspiring
potential. Completing research on experience and the way people change in this remote and extreme
location will contribute not only to Antarctic research and management, but also to research into the
manner in which short-term experiences may create longer-term changes. By building on the work of
Borrie and Roggenbuck (2001), in perhaps the greatest wilderness, hopefully a complete understanding of
the multiphasic experience, plus the ongoing possibility of benefits from the experience will result.
This paper has provided exploratory information regarding visitors to the Ross Sea region. The
demographic data shows that they are of a wide range of ages, and incomes, but are also generally well
educated. As one might expect, such a group should be well travelled and, perhaps, environmentally aware.
However, they seem to not put concern into action by joining conservation or environmental organisations.
Motivation and image findings reveal that the scenery and wildlife features of the RSR are more
prevalent than any human factors. This is perhaps because of the lack of travelling to similar remote or cold
regions, as shown in the demographic profile. The Ross Sea region is different to what the respondents
know from previous experience, which may also explain their moods when thinking about the visit. From
preliminary results of the on-site and recollection phases, it is clear that visitor’s are in awe of the
continent, but as in everyday life the experience may have positives and negatives. The likelihood of
visitors putting their experience into action still remains a mystery
Overall, the findings of this paper offer a glimpse at the mindset of visitors to the RSR, two months
before their on-site visit. Analysis of the subsequent phases of the research will continue, but already there
are interesting distinctions from past research. Findings from the anticipation phase, when combined with
complete data from the other two phases, may expose a process of transformation by the visitor across an
experience. This would allow future research to examine the expression of such changes in postexperience behaviour.
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Although the Ross Sea region is the focus of the research, it is important to also make connections to the
North, the focus of the ACUNS. The theoretical thoughts, which relate to remote area management and
focus on the importance of the visitors themselves, can be extended to the North. Implementation of this
study in the Arctic would be considerably different, with the presence of a wider range of political and
indigenous interests, all of whom need to be involved in the process. As there are no host communities in
the Antarctic, the benefit of positive visitor experience to such has not even been touched upon in this
research. In the Arctic the ability for national governments to exert controls on visitors, and for laws to
have real ‘teeth’ is considerable in terms of sound management.
The importance of this research lies in providing perspective on the positive impact to visitors, which
could supplement negative environmental impact studies. Away from Antarctica, the sentiment is that
providing research that examines both the social and biological sides of human-environment interaction is
vital (Davis, 1999). Once both the beneficial experiences and impacts of visits have been examined through
research, the sort of analysis and comparison envisioned by Fridgen (1984) can potentially be realised in
either polar context, thereby maximising benefits and minimising costs.
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ABSTRACT
The fossil forests of Axel Heiberg Island provide an exceptional record of plant life in the Far North
during the Eocene (45 million years ago), a time of global warmth. Preservation at this locality is
exceptional, with mummified stumps and leaf litter found in situ, the fossils almost unaltered by time. The
preserved flora is dominated by a small number of deciduous coniferous and broad-leaved plants, including
Glyptostrobus, the Chinese Swamp Cypress, a member of the cedar and redwood family and a close
relative of the American Swamp Cypress (Taxodium) and Redwood. The single extant species of
Glyptostrobus, confined to a small area of Southern China, is nearly indistinguishable from the Axel
Heiberg material, and is similar to remains found in rocks as old as 70 million years throughout the
circumpolar North. Global climatic change that ultimately led to Quaternary glaciation drastically
restricted its distribution in Asia, and eliminated the genus entirely from North America and Europe. The
Axel Heiberg fossils provide insight into the evolution and phytogeography of this once-abundant conifer,
and provide vivid evidence for warm, moist climate in the ancient Arctic, where mean summer
temperatures exceeded 20oC, and winter temperatures rarely, if ever, fell below freezing. Appreciation of
paleoclimate is essential to an understanding of processes influencing global climate and climate change.
RÉSUMÉ
La flore préservée dans les forêts fossiles de l’île Axel Heiberg nous fourni un dossier historique
exceptionnel de la végétation de l’Extrême-Nord pendant la période Éocène (il y a 45 millions d’années),
une période de réchauffement mondiale. La préservation de ce site est exceptionnelle, avec des souches et
de la litière de feuilles momifiées trouvées in situ, les fossiles presque intouchés par le temps. La flore
préservée est dominée par un petit nombre de plantes, dont l’une est Glyptostrobus, le cyprès chauve,
étroitement apparenté des cyprès américains (Taxodium) et les séquoias redwood. La seule espèce existant
de Glyptostrobus est confinés à une petite région du sud de la Chine, où elles sont cultivées. Cette espèce
ne présente presque aucune différence du matériel trouvé à Axel Heiberg. Semblable, mais moins bien
préservé, vestiges ont été trouvés dans des pierres datant de quelques 70 millions d’années, à travers le
Nord circumpolaire, mais le changement climatique mondial qui en bout de ligne a causé l’âge glacier a
réduit sa distribution de façon radicale. Les fossiles Axel Heiberg fournis un aperçu sur l’évolution et la
phytogéographie de ce conifère jadis abondant et fournir des preuves additionnelles qu’il existait un climat
chaud et humide dans l’Arctique ancien. Glyptostrobus, ainsi que les autres plantes fossilisées trouvées
dans l’Extrême-Arctique, nécessitaient des étés chauds et humides et des hivers doux. Le climat polaire
durant cette période a du avoir des températures estivales moyennes dépassant 20oC, et des températures
hivernales qui rarement, sinon jamais, étaient inférieur au point de gel. Une appréciation du paléoclimat est
essentielle à la compréhension des processus affectant le climat et le changement climatique.

Introduction
Fossils assigned to Glyptostrobus (Cupressaceae) are one of the most common elements in many Tertiary
forests throughout the Northern Hemisphere. These fossils are often casually assigned to the genus, with
little discussion, which becomes problematic in light of the highly variable morphology of the sole
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surviving species, Glyptostrobus pensilis (Stauton) K. Koch 1847, a wetland tree that lives in a wild or
semi-wild state in Guangzhou, Guanxi and Fujian Provinces in Southeast China, and in Thailand and
Vietnam (Raven et al. 1999). It is also cultivated in rice paddies and river valleys. Habitat preferences,
maximum size, and environmental constraints of this tree are still not fully understood, although it is
known to grow to over 24 m in height, and seems to prefer warm, waterlogged conditions. The general
morphology of the tree is similar to the relatively closely related species of the genus Taxodium, including
development of pneumatophores (knees) when grown in water (Henry and McIntyre 1926). The foliage of
G. pensilis is highly heteromorphic, displaying the entire spectra of leaf morphotypes that characterize the
Cupressaceae. Although the living plants are semi-deciduous, it appears from the fossil record that
Glyptostrobus in the Tertiary high paleolatitudes was deciduous.
An abundance of fossil remains of Glyptostrobus have been recovered from the Middle Eocene of Axel
Heiberg Island, Nunavut, in the Canadian High Arctic. The Axel Heiberg Island site is noted for its well
preserved fossil forests and has contributed significantly to our appreciation of plant diversity in the high
paleolatitudes. Detailed studies of Larix, Pseudolarix, Metasequoia, Chamaecyparis, Picea, and Tsuga as
well as overviews of the entire flora and paleoclimate reveal a rich flora dominated by deciduous conifers
and broad leaved angiosperms, with a minor component of evergreen conifers (Basinger 1991; Basinger et
al. 1994; Lepage and Basinger 1991, 1995; Greenwood and Basinger 1993, 1994; McIver and Basinger
1999; Lepage 2001, 2003; Kotyk et al 2003). The Axel Heiberg Island Eocene flora also reveals a close
relationship between polar Tertiary floras and living floras of southeastern Asia. Current research on
Glyptostrobus reinforces this observation, and contributes to our understanding of both vegetation and
climate in the Far North during a period of global warmth.

Figure 1: Map of Nunavut showing fossil forest locality (marked with star).
Materials and Methods
The fossils featured in this study were collected from the Geodetic Hills fossil forest site (79o54'N,
89o20'W), located on Axel Heiberg Island of the Canadian Arctic Archipelago by Dr. J.F. Basinger and
members of his field parties (1984-1999) (Figure 1). The fossils occur in the upper coal member of the
Buchanan Lake Fm., the youngest unit in the Eureka Sound Group of Rickets (1991) (see McIver and
Basinger 1999). A Middle Eocene age is supported by palynology (McIntyre 1991), structural
relationships (Ricketts 1991) and vertebrate remains (Eberle and Storer 1999).
The majority of the fossil specimens utilized in this study were recovered from the beds designated N
(University of Saskatchewan locality number US181) and B′ (US220). These beds are composed of
autochthonous leaf litter mats and stumps that represent the ancient forest floors of poorly drained, low-
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energy meander-plain swamps (Rickets 1986, 1991; Basinger 1991; Basinger et al. 1994; McIver and
Basinger 1999). Additional specimens from the lower coal member of the formation (US231 and US 234)
were included to investigate possible change in this genus throughout the formation. Specimens recovered
include over 1000 ovulate cones in all stages of maturation, over 1000 foliage bearing shoots, and material
interpreted as pollen cones. About 20 specimens have been recovered with multiple cones present on a
branching axis.
In addition to these fossils, herbarium specimens of cones, seeds and a broad spectrum of foliage
representing extant Glyptostrobus pensilis, numerous morphotypes of Cryptomeria japonica, Taiwania
cryptomeroides, Metasequoia glyptostroboides, and all three species of Taxodium were used.
The preserved material was prepared for detailed study by immersion in concentrated Hydroflouric Acid
(HF) for 1-3 days, to remove silicates from the surfaces. The fossils were then rinsed in distilled water.
Cuticle preparation was completed using Shultz’s solution and Chromium trioxide (CrO3) on both the
extant and fossil foliage (Kerp and Krings 1999).
Description
The mature, articulated seed cones present in the fossil material are globose to pyriform in shape,
measuring from 6.5 mm to 15.0 mm in width, and 8.0 mm to 14.0 mm in length (Figure 2). There are 12 to
20 cone scales present in each cone, which originate from a basal disc. Seed cones are borne terminally on
shoots 3.0 mm to 12.0 mm in length, with a mean length of approximately 5.0 mm. The majority of these
cones were discovered with only this immediate shoot attached. However, over 20 specimens have cones
attached to multiple orders of branching. The number of cones present in each of these specimens varies
greatly with up to 8 cones present on closely associated branches (Figures 3, 4).
The mature cone scales measure 4.0 mm to 6.0 mm in width at the widest point, 6.0 mm to 10.5 mm in
length, and approximately 0.5 mm in thickness. The cone scales are imbricate (non-peltate) with a
triangular outline. The distal margin of the cone scales may be dentate or entire. If dentate there are 5 to
17 irregular teeth present at the margin. There are many specimens of scales found disarticulated from the
cones, and conversely there are many cones that have one or more scales missing. Cone scales bear
partially-adnate, adaxial bracts. Small cone scales, interpreted as immature, have distally oriented
mucronate bract tips, whereas the larger, mature scales have reflexed mucronate bract tips. These bracts
are usually 0.5 mm narrower than the width of the scale, and free from the adnate cone-scale complex at the
widest point of the scale.
Two seeds appear to have developed on each fertile scale. These seeds are typically absent from the
isolated cone scales although scars show where the seeds were borne. These seeds have a well-developed
nutlet. The exact shape of the seeds is obscured by compression.
Foliage of short shoots with attached seed cones is typically cupressoid, with leaves ranging from 1.0
mm to 3.0 mm in length in the free blade, and 1.0 mm to 1.5 mm in width. These leaves have well
developed keels and are quadrangular in cross section. The bases of the leaves are decurrent, making
measurement difficult. The stomata are arranged in rows between the ridges of the leaves. The leaves are
borne in a helical phyllotaxy of 5 rows. The branches one step removed from the cone-bearing shoots bear
more elongate, crypto-cupressoid leaves.
A much broader range of foliage morphology is present in the collection, covering the spectrum of
leaves found among taxodiaceous taxa of the Cupressaceae, from cupressoid through taxodioid (Figure 5).
Multiple forms are often found on single branches. Although some foliage types are not found directly
attached to cones, there is a continuity in the overlapping of morphotypes from specimen to specimen
throughout the collection, so that we can be assured that all foliage types were borne by the same species.
This is important, as it has been noted that isolated taxodiaceous foliage cannot be reliably identified in the
absence of ovulate cones (Christophel 1976). Structures interpreted as possible pollen cones are borne on
the tips of branchlets. Nevertheless, no intact sporophylls are presently known from the material. Either
the fertile region has been lost from these structures or they represent merely vegetative buds or branchlet
termini.
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Figure 8: A solitary seed cone.

Figure 9: Cluster of seed cones on multiple axes.
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Figure 10: Cluster of seed cones.

Figure 11: Foliage linked tentatively to the cones.
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Discussion
Paleoclimate
Among the many ways of reconstructing paleoclimate is the Nearest Living Relative (NLR) method, which
posits that the nearest living relative of a fossil organism will have similar climatic tolerances (McIver and
Basinger 1993). Despite the recognized limitations, including the possibility of cryptic physiological
evolution, this method correlates well with other sources of paleoclimatic data, including isotopic,
anatomical, and physiognomic methods, and is the means of choice for non-angiospermous fossil taxa. The
NLR method has been extensively applied to Glyptostrobus to indicate that humid, warmclimate existed
throughout the high northern latitudes. Glyptostrobus thrives in warm moist climates although it is
understood that Glyptostrobus occupied a much greater range of environments in the past than it does in its
modern, highly restricted range. However, it seems likely that Glyptostrobus has never been tolerant of
deep frost and would die if exposed to long periods of intense cold. Warm summers, with a warm month
mean of greater than 20°C, and mild or brief winter frost are consistent with other evidence for climate on
Axel Heiberg Island during the Eocene (Basinger et al. 1994; McIver and Basinger 1999), even though the
island was at approximately the same latitude then as today (Irving and Wynne 1991). First, when the flora
is taken as a whole, the NLR paleoclimate indicated is warm and humid. If Glyptostrobus was an
exception to an otherwise cool temperate flora, then physiological evolution of tolerance for this taxon
would be a more likely explanation, however this is not so (Basinger et al. 1994; McIver and Basinger
1999). Additionally, these forests were dense, of substantial stature, and very productive (Basinger et al.
1994; Williams et al. 2003). Although coal can be produced at high latitudes, the rapid accumulation of
plant material is typically associated with warm climates. The fauna of the Eureka Sound Group also
provides strong evidence that these forests were warm. Eocene vertebrates of both Axel Heiberg and
Ellesmere Island include testudines, plesiodapiforms and suchids (McKenna 1980). The NLR of all of
these animals are considered to be members of warm climate faunas. Of these, the suchids are most
diagnostic of warm climate, since the testudines have been known to hibernate, and the plesiodapiforms are
tied only cursorily to living groups. However, the suchids seem to be indicative of warm local climate,
since they are non-migratory ectotherms (Colbert et al. 1946). Preliminary research on stable isotope
geochemistry shows promise for further resolving paleoclimate (Jahren 2003).
Taxonomy
Botanical genera are typically most reliably defined by the characters of the reproductive organs. In both
reproductive and vegetative characters the fossil material utilized in this study matches closely the genus
Glyptostrobus. The majority of these characters are present also in Cryptomeria (see Henry and McIntyre
1926, Christophel 1976). The main distinguishing feature of the cones of these two genera is the form of
the cone axis. In Glyptostrobus, the cone scales arise from a basal disk, as in the Axel Heiberg fossils,
whereas in Cryptomeria the scales arise from a columnar central axis. Glyptostrobus europaea (Bgt.) Ung.
1850 was the first fossil species created. The characters of this species have become blurred over time, so
that the concept of this species varies from one report to another. It was originally created to describe
Glyptostrobus-like material discovered in the Miocene of Europe. Through time, it has been used to
describe fossils from throughout the Northern Hemisphere from Latest Cretaceous to Pliocene in age (e.g.
Berry 1916; Florin 1963; Wittlake 1970; Schweitzer 1974; Hickey 1977; Martinetto 1996; Hoffman and
Stockey 1999; Kvacek and Rember 2000). Many of these specimens were initially described as separate
species, but have since been synonymized in recognition of the highly heteromorphic features of G.
pensilis.
In North America, the name Glyptostrobus nordenskioldii (Heer) Brown 1871 has also commonly been
used for Glyptostrobus fossil specimens (e.g. Brown 1962; Christophel 1976; McIver and Basinger 1993;
Aulenback and Lepage 1998). This species was established primarily to accommodate Paleogene North
American Glyptostrobus fossils, which Brown (1936) perceived as being distinct from the European G.
europaea. Brown (1936) defined the characters he felt were distinct from the European forms.
Unfortunately, the wording Brown adopted in his paper was ambiguous, and many of the traits he felt to be
of great importance have been seen to be less so over time. However, there are still significant distinctions
between the North American fossils and the European fossils primarily in size and shape of the cones. In
these characters, the Axel Heiberg fossil material closely resembles specimens regarded as G.
Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Postnikoff & Basinger: Fossil Forests of Axel Heiberg

137

nordenskioldii and therefore is included in this species at this time. However, the current descriptions of
the Glyptostrobus fossil species are vague enough to require revision.
Revision of Glyptostrobus taxonomy is complicated by the very similar appearance of its foliage to that
of other conifers. The remains of Glyptostrobus from Axel Heiberg Island are extraordinarily well
preserved, which will contribute to an assessment of intraspecific variability of both reproductive and
vegetative features, thereby permitting detailed comparisons of morphological features with living and
other fossil taxa. It is expected that this will resolve outstanding taxonomic issues concerning the genus,
and contribute to a better understanding of its evolution and past distribution.
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ABSTRACT
There is a long tradition in arctic archaeology which cites changes in the environment as the cause for
demographic and cultural changes that have occurred over the past 4500 years. These studies have
compared regional cultural sequences to hemispheric records of climate change. However, since the 1980s,
environmental research has established that environmental evidence from one arctic region is not
necessarily applicable to the Canadian Arctic as a whole (Maxwell, 1981). As such, this paper re-evaluates
the connection between arctic environmental change and cultural change for two archaeological data sets in
light of the available regional climatic evidence in the Canadian Arctic.
The main case study focuses on a series of archaeological sites from the Ekalluk River area of Victoria
Island, Nunavut. This data set was chosen because there has been human occupation in the area for at least
3400 years, and no previous palaeoclimatic record had been established for the region. Five lakes in the
vicinity of Cambridge Bay were cored; the cores from “Lake 4” were analysed for diatom remains in order
to assess the climate changes for the area. The Ekalluk River case study is contrasted with published data
from Bache Peninsula, Ellesmere Island, Nunavut. The result is that the evidence supporting a pivotal role
for climate as a likely cause for cultural change is tenuous, and in the incidents when climate and cultural
change can be correlated, it seems the human response to climate change in the Canadian Arctic differs
regionally.
RÉSUMÉ
Il y a une longue tradition dans le domaine de l’archéologie arctique qui cite les changements à
l’environnement comme étant la cause des fluctuations de population et les changements culturels qui ont
eu lieu ces derniers 4000 ans. Ces études ont comparé les annales culturelles locales aux observations
climatiques, qui documentent souvent les changements hémisphériques au climat. Cependant, depuis les
années 80, la recherche environnementale a établi que les preuves environnementales d’une région ne
s’appliquent pas nécessairement à l’Arctique canadien dans sa totalité. L’argument a été présenté que les
groupes de Paléo-esquimaux et néo-esquimaux se seraient adaptés aux changements à l’environnement
local, donc ce travail re-évalue la connexion entre les changements environnementaux de l’Arctique et les
changements culturels à la lumière des preuves régionales dans l’Arctique canadien.
Nous faisons enquête sur l’ajustement des humains au changement climatique à deux niveaux : les
ajustements de grande échelle, tel l’abandon de régions et les ajustements à échelle moyenne, telles les
développements culturels régionaux. La région de la rivière Ekalluk dans le sud-est de l’île Victoria,
Nunavut a été chois pour l’étude de cas parce que les humaines ont habité ce territoire et qu’aucunes
données paléoclimatiques précédentes n’ont été établies pour la région. Des carottes de sédiment ont été
retirées de divers lacs aux alentours de la baie Cambridge et un noyau a été analysé pour des vestiges de
diatomées pour évaluer les changements climatiques dans la région. La comparaison du cas de la rivière
Ekalluk aux données publiées de la région de l’Arctique de l’Est a produit une meilleure compréhension de
la connexion climat-culture ainsi qu’une ré-évaluation du potentiel pour de telles études dans l’Arctique
canadien.
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Introduction
The interactions between humans and their environment constitute one of the fundamental research topics
in the discipline of anthropology. The correlation between environmental change and cultural change is
important in the Canadian Arctic because the Arctic is perceived as a harsh environment, therefore,
environmental change has often been portrayed as a forcing and almost deterministic factor in explaining
changes in human behaviour (Barry et al. 1977). Environmental changes have been seen as influencing
everything from harpoon head and foreshaft form to the abandonment of areas (Morrison, 1983a). In its
most extreme form, this can have the effect of diminishing the role of human ingenuity and social
interactions as a cause of cultural change. My research attempts to refine the connection between cultural
and environmental change by investigating these connections on a regional basis, using regional
palaeoenvironmental records where available, as opposed to relying exclusively on the Greenlandic Ice
core data which has often been the case previously. First, a brief note on the presentation of the climate data
will be made. Subsequently, a brief outline of the cultural history of the Canadian Arctic will be presented
in order to highlight the importance placed on climate change. Finally, two well-documented series of
archaeological sites — one located on Victoria Island and the other on Ellesmere Island—along with the
available climate data will be evaluated to assess whether the connection between climate and cultural
change is evident at this scale (Figure 1). The first series of archaeological sites are from the Ekalluk River
area on southern Victoria Island, where I conducted archaeological and palaeoenvironmental work. The
second set of data is from published sources on the archaeological and palaeoclimatic record of Ellesmere
Island. The results of both of these case studies are preliminary, and focus on the duration of occupations of
these areas, and do not take into consideration changes in other cultural traits such as material culture or
subsistence practices.

Figure 1. Maxwell’s (1981) five climatic regions. The boxes indicate the location of the two case
studies.
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Climate Data
The general palaeoclimatic pattern since the early Holocene has been one of cooling, in which there has
been variability. According to borehole data, the early Holocene may have had a mean annual temperature
of ~ 3°C warmer than the temperature from the past ~ 500 years (Bradley et al, 2003). However, it is
important to note that summaries of several climatic records as presented here do not just reflect changes in
temperature, but also other environmental attributes such as precipitation (Bradley et al, 2003). The
synopsis of climatic data presented here is presented in relative terms and it should be understood that the
starting point is the cooling following the early Holocene.
Cultural History
The two main Canadian Arctic archaeological cultures are referred to as the Palaeo- and Neoeskimo; these
can be further subdivided into traditions (Helmer, 1994) (Table 1). The overall cultural development of the
Canadian Arctic is relatively uniform, even though cultural regionalism exists in arctic prehistory
(McGhee, 1976). The first groups moved west from Siberia to Alaska, Canada, and Greenland at
approximately 4500 BP (Knuth, 1967; Maxwell, 1985). This represents a period of cooling as indicated by
the growth of ice caps, that occurred after a period of maximum post-glacial warming beginning around
8000 BP (Evans & England 1992). The three early Palaeoeskimo traditions, Independence I, Pre-Dorset,
and Saqqaq, are distinguished, at least in part, based on their occupation of different environments,
resulting in the exploitation of different fauna and the use of different material culture (McGhee, 1979;
Kramer, 1996; Schledermann, 1990)
Table 1: Generalize summary of the chronological sequence of the archaeological traditions of
the Canadian Arctic Archipelago(after, Helmer, 1994; Maxwell, 1985; Morlan, 1999).
Date Before Present (B.P.)
uncalibrated
300-present
600-300
1000/800-600
1500-1000/500
2000-1300
2600-2000
4500-2800
4500-2500
4500-3500

Culture
Neoeskimo

Palaeoeskimo

Tradition
Recent-Inuit
Modified Thule
Classic Thule
Late Dorset
Middle Dorset
Early Dorset
Saqqaq
Pre-Dorset
Independence. I

Following the early Palaeoeskimo traditions is the Dorset tradition. Climate cooling around 2500 BP
(Bradley, 1990; Koerner & Fisher, 1990) has been cited as the cause of the transition from Pre-Dorset to
Dorset; a transition which occurred at approximately 2800-2500 BP. One of the main expressions of this
cultural adjustment is a change in subsistence focus (Maxwell, 1985; Nagy, 1994). Once Dorset people
became established across the Arctic, there is thought to have been either an hiatus or at least a reduced
level of occupation of most of the archipelago during the Middle Dorset period (2000-1300 years BP). This
hiatus is again interpreted as resulting from a period of environmental change; however, the climate data
for this period suggest both ameliorating and deteriorating conditions (Andrews & Miller, 1979; Nichols,
1972; Meese et al., 1994). Late Dorset groups then re-occupy much of the areas previously abandoned and
it has been suggested that this expansion occurred because of climate amelioration (Andrews & Miller,
1979; Maxwell, 1985; Meese et al., 1994).
The Neoeskimo culture migration occurred around 1000 or 800 BP, and was thought to be caused by
climate warming resulting in the expansion of bowhead whale distribution, however, this has now been
discredited (McGhee, 1969/70, 1972, 1999; Morrison, 1999). Once migration occurred the ‘Classic Thule’
period lasted from approximately 1000 or 800 to 600 BP (Morrison, 1983b). This period was followed by
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the Modified Thule (600 to 300 BP) and this is a period during which the Thule reached their maximum
geographical extent and developed cultural regionalism as a result of adjusting to different environmental
niches.
Case Study One: Ekalluk River
Since this investigation examines cultural and climate changes on a regional scale, it is important to
indicate the regions being used as a framework. This study abandons archaeological regional classifications
owing to the fact that this system of classification is defined based on cultural criteria which change though
time and are understandably dependent, in part, on the definition of specific research questions. Instead,
climatic regions defined by J.B. Maxwell in the 1980s will be used. Maxwell (1981) challenged and
dispelled the idea that the Canadian Arctic Archipelago could be viewed as a uniform environment
classified as a polar desert. Maxwell established five main climate regions, many of which are further
subdivided; these climate regions were established using climatic data collected from the Joint Arctic
Weather Stations network and the Distant Early Warning stations (Figure 1) (Maxwell, 1981).
The first case study described here is from Southern Victoria Island, which is located in Maxwell’s
South-Central climatic region. The archaeological data are from the work of William Taylor (1967; 1972),
conducted predominately in the 1960s, and current archaeological research being conducted by T. M.
Friesen of the University of Toronto (2000; 2001, 2002a). Little in the way of Late Holocene
palaeoclimatic work has been done in this region, and my fieldwork focused on the coring of lakes in the
vicinity of Cambridge Bay in order to conduct a palaeoclimatic reconstruction using diatoms.
“Lake 4” which is positioned below the slopes of Mount Pelly, was chosen for further analysis for three
reasons. First the lake is situated at an elevation of 55m above sea level (ASL) and, thus the lake would
have been above sea level for the duration of the human occupation of the area. This assessment is based on
two shell dates, one date of 8020±100 Before Present (BP) (GSC-4313) from an elevation of 157m ASL
and one date of 4920±100 BP (GSC-4254) from below Lake 4 at an elevation of 30m ASL. Based on these
data, it can be concluded that Lake 4 formed prior to 5000 years ago. Second, the sediment record obtained
from Lake 4 was 2 metres long and was the longest of all the lakes cored. Theoretically, the more sediment
that is deposited over a length of time the greater the potential for sampling at a finer temporal resolution.
For example, if a core is 30 cm long and represents 5000 years of sediment deposition, the time depth
represented in a 1cm of the sediment core will be longer than the time represented in the 1cm of sediment
taken from a core which is 200cm long and also represents 5000 years of deposition. This assumes a
constant rate of sedimentation. Thus, the length of the sediment from Lake 4 held promise to allow for a
high resolution sampling strategy. Third, sections of the core were laminated and it was hoped that these
laminations would provided additional environmental data for the Late Holocene.
A gravity core was taken to sample the top sediments and a 2m long piston core was taken in three
drives to sample the older sediments. Unfortunately, the sediments from Lake 4 could not be directly dated
owing to the paucity of organic material.
From the bottom of the core to 115 cm from the top of the piston core, the diatoms are marine species
(Figure 2). The finely laminated sediment occur between 135 and 115 cm, and thus while these structures
might contribute to an understanding of earlier conditions, they do not contribute to our understanding of
climate during the occupation of the area by either the Palaeo-or Neoeskimo peoples, because the sediment
and associated diatoms would have been deposited prior to human arrival. At approximately 110 to 70 cm,
one organism dominates the record and this might be indicative of bloom conditions (Sancetta, 1999),
however, the organism has not been identified. The upper 70cm of the piston core consists predominately
of diatoms in the Fragilaria genus.
The diatoms from the gravity core confirm a pattern which is fairly well established across the
Canadian Arctic (Figure 3). In this pattern, lower sections of cores are dominated by few species from the
Fragilaria genus (Wolfe, 2000) while in the upper sections of the core there is an increase in diversity of
diatoms species. This increase in species has been interpreted as representing global warming in the 19th
Century (Douglas, Smol, & Blake 2000).
A major question arises from this pattern: why, if there is evidence from the Greenland ice cores that
there were climate fluctuations over the past 5000 years, do we not see these changes represented in the
sediment record of Lake 4 and in other lakes across the Arctic (Douglas et al., 2000)? Are diatoms truly the
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Figure 2. Summarized results of the gravity core from Lake 4, including a species diversity
indicator.

Figure 3. Summarized results of the piston core from Lake 4.
sensitive proxy indicator as it appears they are from other areas (Bradbury, 1999)? There are at least three
possible answers. First, Bradbury (1999) suggests that large lake systems often have an internal buffer
which prevents them from recording or responding to environmental changes. However, at 1 hectare, Lake
4 can hardly be classified as a large lake compared to the large lakes to which Bradbury refers (such as
Owens’ Lake which is 280 km2). Second, it has also been recognized that some lake systems seem to
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respond more noticeably than others to environmental fluctuations (Wolfe, 2000). Related to this,
Fragilaria species might be able to sustain themselves in lake systems if the lake is buffered by carbonate
rock (Wolfe, 2000, p.252). Lake 4 would have this buffer, since the underlying geology is predominately
limestone (Sharpe, 1993). Third, it may be that the climate changes recorded in the Greenlandic ice cores
did not substantially change the ice conditions of Lake 4 until the past two centuries and, as such, there is
little to no response in the diatom assemblages to these previous changes. The results form Lake 4 cannot
be used to assess if the environment in the South-Central Canadian Arctic had a regionally specific
character. Therefore, I am still required to rely on the Greenlandic Ice Core record and other hemispherical
climate records for an indication of what climate changes might have affected Palaeo- and Neoeskimo
peoples living in the South-Central Canadian Arctic.
If we compare the climate and cultural records, it seems there are only a few cases where climate might
have a causal effect resulting in cultural changes— at least at the level of settlement (Figure 4). It seems
that for the duration of Pre-Dorset occupation of this area, the climate was cool and it does not seem that
the Pre-Dorset in this area had to make adjustments to climate change at the scales we have available for
analysis.
The Early and Middle Dorset occupation of this area is unfortunately not yet well established, as we are
still waiting for radiocarbon dates. However, there is a possibility that this area was occupied more
sparingly during the climate transition from cold to warm. The Late Dorset occupation begins at about the
same time as the Medieval Warm Period (MWP), which is recorded as starting around 1200 BP and lasting
to 900 BP. Based on the presence of at least three Late Dorset long houses and a number of other Late
Dorset sites (Friesen 2000; 2001, 2002a), it is possible that this area was reoccupied or more intensely
occupied than previously because of the increasingly warm climate conditions. However, the published
data from which these warm and cold periods were established indicate that there were warm conditions at
1400 BP, prior to the MWP (Meese et al. 1994). Considering that warm conditions may have occurred
prior to the arrival of the Late Dorset in the area, and that Overpeck and others in 1997 indicated that the
Arctic was not unusually warm during MWP, it is improbable that warming during the MWP caused the
Late Dorset expansion.
Thule people arrived during the same warm period, and to date it is unclear if they continuously
occupied the area, since work has focused on the initial use of the area by Thule (Taylor, 1967; 1972;
Friesen, 2000, 2001, 2002a). Slightly further west, in the Coronation Gulf area, there seems to have been
either a hiatus or a decrease in the occupation between the initial Thule settlement and the later historical
use of the area. The ability of historical groups to reuse the area after a decline, during the Little Ice Age, is
attributed to changes in technology and subsistence strategies which, in part, led to the development of
regional cultural traits (Morrison, 1983a). If a similar sequence of events occurred in the Ekalluk area then
tentatively climate change might be assigned a causative role in cultural changes but there is not enough
archaeological data from the Ekalluk area to substantively state this and further investigation is need.
Case Study 2: Bache Peninsula
The second case study relates to the Bache Peninsula of Ellesmere Island; and the archaeological data from
this area has been published by McCullough (1989) and Schledermann (1990) (Figure 5). This area falls
within two of Maxwell’s climatic region: the Northern (V), Nares Strait (a) and Eastern (IV), Northern
Baffin Island-Lancaster Sound (a). The original occupation of the Bache Peninsula occurred at about 4000
BP. This is a time of relative cooling after the much warmer climatic optimum. It is possible that the
Independence I people migrated as a result of the environmental conditions established since the climatic
optimum (Williams et al, 1998). However, it is more likely that it was at this time that peoples in eastern
Siberia developed the technologies which allowed them to exploit the Canadian Arctic (McGhee, 1990).
The Independence I occupation of Bache Peninsula is not well established, since there are only three
radiocarbon dates from the area, two of which are rejected as too old, the third date 3940± 70 BP (TO-993)
likely marks the initial occupation of the area Schledermann, 1990). A series of 45 radiocarbon dates
associated with Independence I from Eureka Upland suggests that the occupation there peaked between
4000- 3500 (Sutherland, 1992). The lack of chronological control for the Independence I people of Bache
Peninsula makes it difficult to assess the extent that climate influenced the occupation of the area. There are
only two Saqqaq sites on Bache Peninsula and although at first appearance it seems as if environmental
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change might have been connected to the end of this cultural expression, there is not enough data to make
this case. The Late Pre-Dorset occupation of this area is very limited but it would seem that the area was
used at least occasionally regardless of whether the climate was relatively warm or cool.

Figure 4. Hemispheric climate fluctuations and cultural occupation of the Ekalluk River Area. The
archaeological data are based on Taylor (1967; 1972) and Friesen (2000; 2001, 2002a). The
environment data are based on Andrews and Miller, 1979; Barry, Arundale, Andrews, Bradley
and Nicholas, 1977; Blake 1972; Bradley, 1990; Evans and England, 1992; Grumet, 1997;
Koerner, 1977; Meese et al., 1994, Nicholas, 1972; Overpeck et al, 1997; Schönwises, Ullrich,
Beck, and Rapp, 1994; and Stuiver, Grootes and Braziunas, 1995. All the dates are uncalibrate
Before Present. The “?”indicates probable occupation, however there is no archaeological
material dated from the Ekalluk River Area relating to the Thule or Inuit.
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Figure 5. Northern climate fluctuations and cultural occupation of Bache Peninsula Area. The
archaeological data are based on McCullough (1989) and Schledermann (1990). The environment
data are based on Barry et al., 1977; Beltrami and Taylor, 1995; Blake 1972; Bradley, 1990;
England and Bednarski, 1989; Evans and England, 1992; Fisher, Koerner, Paterson, Dansgaard,
Grunderstrup, and, Reeh 1983; Hodgson, 1989a, 1989b; Koerner, 1989; Koerner and Fisher
1990; Lamoureux and Bradley, 1996; and Lyons and Mielke 1973. All the dates are uncalibrate
Before Present.
The Dorset populations arrived at approximately 2600 BP during a cool period (3000-2500 BP) and
were able to use the area until about 2200 BP which is after a period of relative warming (2400-1600 BP).
However, it seems they did not use the area for the duration of this warm period. The area is essentially
abandoned between 2200 and 1200 BP and while the initial stages of abandonment occur in a warm period,
the abandonment continues through a cold period (1500-1400). It is only in the subsequent warm period
that there is an intensive re-occupation of the area by Late Dorset peoples. Consequently, while the
abandonment may have occurred during a warm period, the cooling climate may have caused this area to
be avoided during the Middle Dorset period.
The Late Dorset occupation and the Classic Thule occupation both occur during the Medieval Warm
period. The local climate records spanning this period are conflicting as to whether it is warm or cold
(Beltrami & Taylor 1995; Lamoureux & Bradley, 1996). Without a clearer climatic indication, it is
difficult to assign climate causal status for any human actions.
The Thule occupation of the area seems to have been relatively sparse. However, the impression is that
the area was abandoned because of Little Ice Age conditions, which prevailed on Ellesmere Island from
500 BP until the 18th Century.
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Conclusions
Based on these data, it would seem that there are very few cases in which there is a clear connection
between changes in the environment and corresponding significant changes in the archaeological record, at
the level of settlement pattern. There are only three incidents with which climate changes correlated, and
possibly caused, changes in the human occupation of these regions. If the Ekalluk River area follows a
similar pattern to that of the Coronation Gulf, a likely regional cultural development just prior to the
historical period might be one such incident, and the abandonment of Ellesmere Island by both the
Dorset/Middle Dorset group and the Thule represents the two other correlations between occupation and
climate change. Inuit social organization is characterized as flexible and mobile, and although the
extension of analogy from the Inuit period to the Palaeoeskimo period can be tenuous (Friesen 2002b), it
might be safe to suggest that this type of social organization was also characteristic of Palaeoeskimo, and
that it was this flexibility and mobility that minimized the effects that climate changes might have had on
both the Palaeo- and Neoeskimo peoples.
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ABSTRACT
Inuvialuit elders and leaders are concerned regarding the lack of necessary skills and knowledge being
acquired by youth to take leadership roles in ocean management in the Inuvialuit Settlement Region (ISR)
communities. Currently, there is a small pool of qualified and willing northerners who sit on numerous
management committees and councils. As this pool ages, qualified individuals are needed to replace them.
The logical choice for their replacement is youth, however, youth must have an understanding of the land,
resource management issues, the decision-making process, and must be motivated. As a result, Beaufort
Sea Integrated Management Planning Initiative Working Group is seeking ways to engage Inuvialuit youth
in oceans stewardship. The purpose of this research is to develop a strategy that will foster Inuvialuit youth
interest, participation, and leadership in oceans stewardship activities in the ISR. The research objectives
are to:
• Assess the trends related to the level of youth participation in oceans stewardship activities;
• Evaluate reasons for the trends of youth participation in oceans stewardship activities;
• Identify components of a successful strategy to engage youth in oceans stewardship;
• Examine youth programs outside of the ISR related to environmental stewardship to identify principles
and techniques to encourage youth involvement; and
• Make recommendations for implementation of a strategy to engage youth in ocean stewardship
activities in the ISR.
In order to develop the strategy interviews were conducted with Inuvialuit Elders, parents, past and present
high school teachers, local resource managers and focus groups with Inuvialuit youth.
RÉSUMÉ
Les aînés et les chefs Inuvialuit se soucient de manque de capacités et de connaissances chez les jeunes
pour prendre des rôles de leadership dans la gestion de l’océan dans les communautés de la région désignée
des Inuvialuit (RDI). Actuellement, il y a un petit groupe de nordistes qualifiés et désireux qui siégent sur
nombreux comités et conseils. À mesure que ce groupe vieilli, il faut des individus qualifiés pour les
remplacer. Le choix logique pour ces remplacements sont les jeunes gens. Cependant, les jeunes gens ont
besoin d’une compréhension de la terre, les questions de gestion de ressources, le processus décisionnaire
et ils doivent être motivés. En conséquence, le Beaufort Sea Integrated Management Planning Initiative
Working Group cherche des moyens à engager les jeunes Inuvialuit à l’intendance de l’océan. Le but de
cette recherche est d’élaborer une stratégie qui va encourager l’intérêt, la participation et le leadership chez
les jeunes Inuvialuit pour les activités d’intendance de l’océan dans la RDI. Les objectifs de recherche sont
de :
• Évaluer les tendances se rapportant en ce qui concerne la participation par les jeunes dans les activités
d’intendance de l’océan;
• Évaluer les raisons des tendances en ce qui concerne la participation par les jeunes dans les activités
d’intendance de l’océan;
• Identifier les éléments d’une stratégie réussie pour engager les jeunes dans l’intendance de l’océan;
• Examiner les programmes pour les jeunes à l’extérieur de la RDI se rapportant à l’intendance
environnementale pour identifier les principes et techniques pour encourager la participation des
jeunes; et
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•

Offrir des recommandations pour la mise en œuvre d’une stratégie pour engager les jeunes gens dans
les activités d’intendance de l’océan dans la RDI.
Pour pouvoir élaborer la stratégie, des entrevues ont été menées au près des aînés Inuvialuit, les parents, les
enseignants au niveau secondaire, passés et présents, gestionnaires de ressources locales et les groupes de
consultation avec les jeunes Inuvialuit.
Introduction and Background
The term stewardship is used amongst resource industries, government, and community activists to
describe their philosophy of resource use and management (Biodiversity Convention Office, 2001;
Environment Canada, 1996; Government of Canada, 2002a; Laynard & Delbrouck, 1994). There are
numerous definitions of stewardship however, they all include an ethic of caring for the earth, and
assuming responsibility for preserving, protecting, and restoring the environment (Canadian Wildlife
Service et al., 1995; Knight & Landers, 1998; Laynard & Delbrouck, 1994; Lerner, 1993; Wenz, 2001).
Stewardship can be defined as caring for the earth, assuming responsibility, and taking action to ensure that
healthy ecosystems are passed on to future generations. Stewardship is being practiced in Canada by
landowners, individual citizens, private companies, environmental activists, Aboriginal organizations, and
volunteers (Government of Canada, 2002b). Most stewardship literature focuses on the care of and
responsibility for terrestrial resources (Dallmeyer, 2003). In Canada, where the oceans play critical
economic, social, and environmental roles and extending an environmental ethic to the oceans is becoming
increasingly important. When stewardship is extended to include the ocean it can be defined as caring for
the land, oceans, and associated resources so that healthy ecosystems can be passed on to future
generations. Nowhere is oceans stewardship more important than in the Western Canadian Arctic where
there are industrial development pressures and people who depend on the oceans resources for survival.
The Inuvialuit Settlement Region (ISR) is located in the Western Canadian Arctic. The ISR contains the
northern portion of the Mackenzie Delta, the Beaufort Sea, Banks Island, and the Western position of
Victoria Island and is inhabited largely by the Inuvialuit, a unique group of Inuit people (See Figure 1).
There are 6 communities in the ISR: Aklavik, Inuvik, Tuktoyaktuk, Sachs Harbour, Holman, and Paulatuk.
The traditional economy of the ISR includes marine subsistence hunting and fishing. For centuries the
Inuvialuit have harvested a variety of whales, seals, and marine fish for food. The private sector cash
economy includes marine shipping, marine related arts and crafts, marine related tourism, research, and
significant offshore oil and gas potential (GSGislason, 2003). Indeed, marine resources are an integral part
of the Inuvialuit lifestyle and culture.
Historically the Inuvialuit have been stewards of the land and ocean; they have tried to maintain a
balance between resource use and preservation based upon use, traditional knowledge, and their respect for
the environment (Fast, Mathias, & Banias, 2001). Traditional ecological knowledge (TEK) reflects the
Inuvialuit connection with the land and ocean, as well as the relationship that exists between the land and
ocean, resources, and culture. The deeply held connection that many Inuvialuit have with the land and
ocean make them particularly concerned with protecting and preserving the natural environment so that it
remains healthy for future generations (National Roundtable on the Environment and Economy 2001).
The ISR is governed by the Inuvialuit Final Agreement (IFA), a comprehensive land claim agreement
between the Inuvialuit and the Government of Canada that was completed in 1984. The IFA granted the
Inuvialuit specific rights to land, monetary compensation, and participation in resource development,
harvesting and management (Government of Canada, 1984; Elias, 1995). In order to implement Inuvialuit
rights related to renewable resources co-management bodies were institutionalized in the IFA (Elias, 1995).
Under the IFA the Federal Government is permitted to own and manage the ocean in the ISR. As a result,
the ocean is subject to two administrative structures: those created by the IFA and those created by
legislation (Elias, 1995; Muir, 1994). The Federal Departments of Fisheries and Oceans (DFO) and Indian
and Northern Affairs Canada (INAC) are the lead government agencies with marine management
jurisdiction in the ISR. The Fisheries Joint Management Committee (FJMC), as designated in the IFA, is a
co-management body that has a marine related mandate. The Beaufort Sea Integrated Management
Planning Initiative (BSIMPI), a co-management body, has the lead role in implementing Canada’s Oceans
Strategy in the ISR. During the first year of operation, the BSIMPI Working Group recognized the need to
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involve Inuvialuit youth in their work. They realized that their long-term obligation for the careful and
responsible management of ocean resources in the ISR would depend upon the active involvement of the
younger generation. Community leaders in the ISR shared these concerns with BSIMPI.

Figure 1. Inuvialuit settlement region (Dept. Fisheries & Oceans, 2000).

Inuvialuit youth involvement in oceans stewardship is important to their community and region because,
according to Beavis (1994) stewardship tends to be place specific. Therefore, it is local people who must
take action to ensure preservation, protection, and responsible development of natural resource and the
environment. Youth participation in oceans stewardship is also important because the land and ocean are
integral components of Inuvialuit lifestyle and culture. The relationship that many Inuvialuit people have
with the land and ocean shapes their concerns, interests, and instills a value of respect and caring for the
earth (Winn, 1991). Stewardship is also important because the Inuvialuit’s ability to use and maintain
ocean resources for food and to sustain their cultural values and traditions will directly affect their quality
of life (Fast et al., 2001). Youth are going to inherit the earth and oceans stewardship activities can serve
as a training ground to teach youth traditional and scientific skills and knowledge. Participating in oceans
stewardship should help youth develop a sense of connection to the environment and an ethic of
responsibility to ensure that the land and ocean remain healthy for future generations.
Purpose and Objectives
Inuvialuit elders and community leaders are concerned about the lack of interest and necessary skills being
acquired by youth to take leadership roles in oceans stewardship and management in the ISR communities.
Currently there is a small pool of qualified and willing northerners that sit on numerous management
committees and councils. As this pool ages, qualified individuals are needed to replace them, the logical
choice for their replacement is youth. However in order to be involved in oceans stewardship, youth must
have an understanding of the land, resource management issues, the decision-making process, and they
must be motivated. There are also concerns that as youth acquire a higher education in the southern
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educational institutions that they will not return to the North due to greater opportunities elsewhere. As a
result, the BSIMPI Working Group is seeking ways to engage Inuvialuit youth in the stewardship of ocean
resources in order to:
•
Have northern youth develop skills that enable them to take leadership roles in the community;
and,
•
Have northern youth want to stay and work in the North once they acquire the required skills
and training.
Some steps have been taken to engage Inuvialuit youth; “career days, summer programs, and curriculum
development. These are just some of the initiatives that co-management bodies are using to engage the
young people of the region” (Fisheries Joint Management Committee, 2000, p.16).
An important element of the BSIMPI Working Group approved three year work plan is to develop a
strategy to involve young people in oceans stewardship. While the need to engage youth in oceans
stewardship has been identified and some steps have been taken, these efforts are not very well defined or
integrated. As a result, this research attempts to establish the importance of youth involvement in oceans
stewardship and to propose a strategy that will foster increased Inuvialuit youth interest and participation in
oceans stewardship activities in the ISR. The specific research objectives of this project are to:
1. Evaluate youth participation in oceans stewardship activities;
2. Identify components of a successful strategy to engage Inuvialuit youth in oceans stewardship;
3. Examine youth programs outside the ISR related to environmental stewardship to identify
principles and techniques to encourage youth involvement; and
4. Make recommendations for a strategy to engage Inuvialuit youth in oceans stewardship activities
in the ISR.
Research Methods
This research was conducted by working with the BSIMPI Secretariat and Inuvialuit youth, using a
qualitative approach. The participants of this study included Inuvialuit youth (Inuvialuit beneficiaries
between 14 and 29 years old), elders, parents, past and present teachers, and local resource managers.
Youth Environmental Stewardship Program Administrators from across Canada were also interviewed as
part of this study to provide insight into techniques used to engage youth in stewardship programs
elsewhere in Canada. There were 91 participants in the study: 50 youth and 41 interviewees. All
information collected was confidential unless permission was granted otherwise, and parental consent was
required for all study participants under the age of 18 (Grenier, 2001; Leedy & Ormrod, 2001). Approval
from the University of Manitoba Ethics Review Board was granted for this research project.
A preliminary site visit was conducted in July 2002 to lay the groundwork for the research. Primary
information was collected through visiting the communities between November 2002 and January 2003.
The research methods used included: hiring an Inuvialuit beneficiary research assistant, attending meetings,
visiting, participation, youth focus groups, interviews, writing and analysis, and participant verification.
Site Visit
A preliminary site visit to the communities of Inuvik and Tuktoyaktuk was conducted in July 2002 to
prepare for the fieldwork by obtaining a scientific research licence from the Aurora Research Institute. The
site visit was also used to begin collaboration with the communities included in the study. The scientific
research licence application process requires community consultations. As a result, consultations were
conducted with the DFO, the Inuvialuit Regional Corporation (IRC), the Inuvialuit Game Council (IGC),
the FJMC, the BSIMPI Working Group, as well as the Hamlet and town offices, Community Corporations,
Hunters and Trappers (HTC’s), and Elders Committees in each of the 6 ISR communities. Consultations
were conducted through mailing copies of the research proposal, writing letters, telephone calls, faxes,
emails, and meetings with interested parties where possible. During the consultation process the research
methods were discusses and participant selection methods were of specific interest to many Inuvialuit
organizations. The site visit helped to begin to develop relationships with Inuvialuit youth, community
members, resource managers, and other interested parties. These working relationships assisted in the
planning and organization of the research.
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Research Assistant
An Inuvialuit youth beneficiary, Mary Anne Francey, was hired as my research assistant. She provided me
with an introduction to the Inuvialuit communities and culture. She assisted with the primary information
collection during November and December 2002. She traveled with me to the communities of Paulatuk,
Aklavik, and Tuktoyaktuk and assisted with the focus groups at the local high schools and many
organizational tasks associated with the research.
Attendance at Meetings
As part of the research I attended meetings of local decision-making bodies early in the field season such as
FJMC and HTC meetings. The purpose of attending these meetings was to familiarize myself with these
important decision-making bodies. There was no data collected at this stage but attending these meetings
helped to familiarize the community organizations and leaders with the research project and myself. This
method proved invaluable in relationship building and was used by previous researchers in the ISR (Hoyt,
2001).
Visiting
Visiting was an important component of the relationship building in this project and it has been used in
other projects in the ISR involving Aboriginal people and especially elders (Hoyt, 2001; Riedlinger, 2001).
I was a stranger in all 6 communities and it was important to build relationships with people prior to asking
them to share their knowledge (Hoyt, 2001). Upon arrival in each community, my research assistant and I
would go to the local community organizations to introduce ourselves and visit with key people in the
community. Like Hoyt (2001) and Riedlinger (2001), I found that the stronger the relationship I had with
people, the more willing and candid they were when sharing information.
Participation and Participant Observation
Participation proved invaluable to the research. Throughout the research I lived with families in the
communities of Aklavik, Tuktoyaktuk, Holman, and Sachs Harbour and participated in their daily
activities. There was great value in living with local families. I was provided with advice about the
research as well as Inuvialuit culture, which was useful when conducting interviews and focus groups.
I participated in daily activities of local youth such as snowmobiling, hanging out at coffee shops,
watching movies, playing games etc. This allowed me to build in-depth relationships with youth and
acquire information about their social conditions and their future aspirations. Participation allowed me to
observe the relationships between youth and community organizations, which is important when
developing a strategy to engage youth. There was no formal structure used during participation, however, I
did take notes after informative informal encounters.
Focus Groups With Youth
Focus groups were conducted in the 5 high schools in the ISR. There is no high school in Sachs Harbour,
however, youth from this community were captured in the Inuvik focus group where they attend high
school.
The purpose of the focus groups with youth was to gain insight into Inuvialuit youths’
perspectives, perceptions, motivations, and understanding of oceans stewardship. They also explored
youths’ knowledge of existing oceans stewardship activities. Focus groups were chosen because they
allowed for several youth to participate simultaneously and it was felt that interaction among participants
could provide more information to the researcher than individual interviews. The output of the focus
groups was used as data in the study. The focus groups ranged in size from 5 to 17 participants. The focus
groups were between 1½ and 2 hours in duration and consisted of a short presentation and questions
relating to three themes: oceans stewardship, youth participation, and recommendations for a strategy to
engage youth in oceans stewardship. The researcher facilitated the focus groups, however, when there was
a large number of youth participants the research assistant and/or local teacher would assist with
facilitation.
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Interviews
Interviews were semi-structured with open-ended question. 41 interviews were conducted in total and the
interviews took between 45 minutes to 1 hour. Interviews were conducted with Inuvialuit elders, parents,
past and present local teachers, and local resource managers in all 6 of the ISR communities. The purpose
of the interviews was to determine the following:
• The value of oceans stewardship to the Inuvialuit and local resource managers;
• How people in the different Inuvialuit communities participate in oceans stewardship;
• If and why they thought engaging youth in oceans stewardship was important;
• What were the barriers to youth participation in oceans stewardship;
• What they themselves could do to engage youth in oceans stewardship activities; and
• What they thought needed to be included in a strategy to engage youth in oceans stewardship.
Interviews with Youth Environmental Stewardship Program Administrators from across Canada were also
conducted to identify principles and techniques that have been utilized elsewhere to encourage youth
involvement in environmental and/or oceans stewardship.
Writing and Analysis
The data were transcribed, coded, and categorized. A content analysis was conducted to extrapolate themes
and patterns to be used to develop the strategy. The information was then organized for further analysis
using Atlas.ti software. The information was synthesized and an evaluation of the findings was conducted.
Verification
Verification with ISR community members was conducted to ensure that the interpretation of information
collected was accurate. It helped to ensure the trustworthiness and validity of information, findings, and
conclusions of the study (Grenier, 2001; Leedy & Ormrod, 2001). Verification of results is important
because it helps to build quality into the research through obtaining feedback from research participants,
community organizations, and the communities at large. Verification of findings occurred between May
and August 2003.
Key Findings
There are a number of key findings from this research: they relate to current oceans stewardship programs;
youth interest in participating in oceans stewardship; youth feel they lack the required skills to be stewards
of the oceans; and the attitudes of resource managers.
There are a number of programs with oceans stewardship components in the ISR. They include the
FJMC Student Mentoring Program, Tariuq Monitoring Program, scientific research, Oceans 11 Arctic
marine science curriculum, Oceans Day, cultural camps, and informal traditional activities. Each of these
programs attempts to teach youth about the ocean environment, the importance of the ocean ecologically
and to Inuvialuit culture, as well to motivate them to take action and participate in programs and processes
(i.e. co-management bodies) to help ensure that the oceans remain healthy for present and future
generations. Each of these programs offer only a small number of opportunities for youth to participate in
oceans stewardship either through ‘traditional’ (resource user – hunting, fishing, harvesting etc.) or
‘formal’ oceans stewardship activities (scientific research, laboratory work, monitoring etc). The number
and type of stewardship opportunities varies in each community.
The majority of ‘formal’ opportunities are available in Inuvik, Aklavik, and Tuktoyaktuk, while the
majority of ‘traditional’ opportunities appear to be in the smaller communities of Sachs Harbour, Paulatuk,
and Holman. Despite the lack of opportunities for youth to participate in both formal and traditional
activities, there is considerable interest among the youth to participate in both formal and traditional oceans
stewardship activities.
Another important finding is that youth feel that they lack the necessary skills to be good ocean
stewards. They feel that they are lacking both formal (reading, writing, and science) and traditional
knowledge and skills to adequately participate in oceans stewardship activities and ultimately take on ocean
management responsibilities in the ISR. They would like more opportunities to learn both knowledge sets.
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Some local resource managers felt very frustrated with the youth. Many oceans stewardship programs
offered to youth in the ISR have had marginal success and often have difficulty attracting participants.
Local resources managers tended to equate this with an unwillingness and lack of interest among youth to
get involved. However, most youth who participated in the research were not aware of current oceans
stewardship programs offered in their communities and in the ISR
The Strategy to Engage Inuvialuit Youth in Oceans Stewardship
Components of a successful strategy include having clear objectives, a holistic approach to development,
and that youth for whom the strategy is intended be directly involved in its development. The proposed
strategy to engage Inuvialuit youth in oceans stewardship is based upon the research findings and attempts
to address the issues that were identified as barriers to youth participation. The strategy was developed
through incorporating the thoughts and recommendations of the research participants. The complete
strategy is not included in this paper, however, key sections are describe below.
The proposed strategy consists of a vision, objectives, and recommendations. The objectives are
consistent with the Tbilisi Declaration framework, which is accepted by practitioners as essential to any
successful environmental education programs designed to change the behaviors and attitudes of participants
(United Nations Educational, Scientific, and Cultural Organization –United Nations Environment
Programme, 1978). The proposed strategy identifies key activities that need to be undertaken in the
communities. Implementation of the strategy requires the collaborative efforts of the BSIMPI, local
resource management committees, community leaders and elders, and local resource managers. The
strategy includes all 6 Inuvialuit communities and focuses on issues of participation, the need for
expanding and developing new stewardship opportunities, improved communication, and the urgent need
to take youth out on the land and ocean for extended periods of time. What is being proposed requires a
new way of thinking and doing things related to youth in the ISR. If fully implemented youth will rise to
the challenge of being tomorrows’ stewards of the ocean and community leaders.
Vision
The vision of the strategy is to develop an Inuvialuit youth population that is aware and concerned about
the health of the ocean and that has the necessary skills, knowledge, attitudes, motivation, and commitment
to take action through stewardship activities to ensure that the ocean resources of the ISR remain healthy
for future generations.
Strategy Objectives
The five objectives of the strategy are to:
1. Provide youth with an awareness of oceans stewardship opportunities and how to get involved;
2. Assist youth in acquiring knowledge about the social and economic importance of oceans
stewardship;
3. Assist youth in developing the values, attitudes, concerns about the ocean and the motivations to
participate in oceans stewardship;
4. Help youth identify and acquire the skills required to participate in oceans stewardship; and
5. Provide youth with opportunities to be engaged in oceans stewardship activities.
Strategy Components
1. Continue to participate in existing oceans stewardship opportunities.
Youth should continue to participate in existing oceans stewardship opportunities. Both youth participants
and administering bodies should regularly evaluate existing programs to ensure that they continue to meet
their needs and are challenging to youth. Pre and post program evaluations, such as surveys and
questionnaires, can be used to determine the impact of the program on youth participants. Where possible,
existing programs such as the FJMC Student Mentoring Program should be expanded to provide
opportunities to engage youth in all 6 ISR communities.
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2. Develop new stewardship opportunities and encourage participation.
Youth in collaboration with local resource managers should develop new opportunities for youth
participation in oceans stewardship. New opportunities should provide youth with hands-on, participatory
experiences that are both interesting and challenging (Federal Economic Development Initiative for
Northern Ontario, 1994). Youth should be involved in program design to ensure that opportunities are
interesting and attractive to youth. Youth should also be provided with incentives and recognition for their
participation in oceans stewardship (Government of Canada 2002b). These measures will increase the
likelihood of youth staying involved in oceans stewardship programs over time. One suggested initiative
includes setting up a committee of youth to assist in new program development. The BSIMPI Working
Group could host a workshop with this youth committee to determine their priorities for new oceans
stewardship program development.
3. Increase youth awareness of oceans stewardship opportunities.
Increasing youth awareness of oceans stewardship opportunities and how to get involved is critical to the
success of this strategy. Currently, only individual program administrators tend to have information about
their program. One stop shopping for youth to access information would be beneficial, as youth are
unlikely to seek out information from a number of different locations. Therefore, information about
opportunities for youth to participate in oceans stewardship should be located in a convenient place that is
easily accessible to youth, like the schools or youth centres. It is critical that a strong effort be made in
smaller coastal communities to increase awareness of opportunities for youth to participate in oceans
stewardship. A variety of media should be used to inform youth about opportunities, such as television,
newspapers, newsletters, and websites. Involving youth in the design and development of promotional
materials will help ensure their effectiveness (Federal Economic Development Initiative for Northern
Ontario, 1994). An awareness plan should be developed that strives to reach youth in all 6 ISR
communities.
4. Increase youth capacity in traditional skills and knowledge.
Inuvialuit youth must increase their capacity in traditional skills and knowledge. Youth gain these skills
and knowledge through experiencing the land and ocean first hand and by learning from their family and
elders. Currently the Community Corporations and Brighter Futures offer cultural camps on the land, but
youth stated that they wanted more of these types of opportunities. Youth also stated that the current
cultural camps often focus on younger youth or youth that are not in school. Therefore, more on the land
and ocean programs should be offered that focus on older youth and those who are enrolled in schools.
The skills and knowledge gained from these types of programs provide youth with an understanding of the
environment, respect for the land and ocean, and help to develop a sense of connection to the earth. Youth
need to understand how what they are doing and learning is relevant to them and to Inuvialuit culture. In
addition, co-management bodies, local government, and elders should conduct presentations in the schools
to teach youth about the ocean environment and their oceans stewardship responsibilities. They could also
invite youth to attend meetings so that they can learn how co-management bodies operate and make
resource management decisions.
5. Resource Management Agencies and Boards must raise the profile of oceans and their role in
oceans stewardship.
Many Inuvialuit youth are unaware of which agencies are involved in oceans stewardship and their specific
oceans management responsibilities. Youth are also often unaware of the opportunities that local resource
management agencies and boards provide for youth to participate in oceans stewardship. As a result, these
agencies and boards must raise the profile of the ocean, their role in ocean stewardship, and the
opportunities they provide for youth to participate in oceans stewardship activities. Some suggested
initiatives include making school presentations, sponsoring community events such as Oceans Day where
they can inform the community of the work they do, provide youth with competitive summer employment
opportunities, involve youth in scientific research, and to work collaboratively with the schools to provide
youth with opportunities to attend oceans related conferences across Canada.
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Conclusions
There are a number of important lessons to be learned from this research. Perhaps most important is that a
great opportunity to engage Inuvialuit youth in oceans stewardship is being missed. Youth in the ISR have
expressed a strong desire to be involved in oceans stewardship activities and to learn more about the ocean
environment. Another lesson learned is that most ISR youth are not being given a chance to spend time on
the land and ocean even though they want opportunities to do this. Spending time on the land allows youth
to acquire TEK, develop values of respect for the earth, self-confidence, and a sense of pride in their
culture. Acquiring this knowledge will allow youth to become not only better stewards of the land and
ocean, but leaders of their communities.
While this research focused on Inuvialuit youth, many of the research findings may be applicable
elsewhere in Canada. Continued research on engaging youth in stewardship in other Aboriginal and
northern communities is needed to determine the wider applicability of these findings.
References
Beavis, M. (Ed). (1994). Environmental Stewardship: History, Theory and Practice. Workshop
Proceedings March 11-12 1994. Winnipeg: University of Winnipeg.
Biodiversity Convention Office. (2001). Working Together: Priorities for Collaborative Action to
Implement the Canadian Biodiversity Strategy. Ottawa: Environment Canada.
Canadian Wildlife Service, Department of Fisheries and Oceans, Forest Renewal, British Columbia’s
Watershed Restoration Program. (1995). Community Stewardship: A Guide to Establish your Own
Group. Fraser Basin Management Program.
Dallmeyer, D. (2003). Ethics for the Marine Environment. Athens, Georgia: University of Georgia Press.
Department of Fisheries and Oceans. (2000). Inuvialuit Settlement Region Map. Ottawa: Author.
Elias, P.D. (Ed). (1995). Northern Aboriginal Communities – Economies and Development. North York:
Captus Press Inc.
Environment Canada. (1996). Report on Federal Activities: Wildlife Conservation and Sustainable Use
1995-2000: Implementing the Canadian Biodiversity Strategy. Ottawa: Environment Canada.
Fast, H., Mathias, J., & Banias, O. (2001). Directions towards marine conservation in Canada’s western
arctic. Oceans & Coastal Management, 44, 183-205.
Federal Economic Development Initiative for Northern Ontario (1994). Accessing our Future: Aboriginal
Youth and Economic Development in Northern Ontario. Ottawa: Industry Canada.
Fisheries Joint Management Committee, Department of Fisheries and Oceans, The Arctic Institute of North
America, and Aurora College. (1999). Beaufort Sea 2000 Conference: Renewable Resources for our
Children. Conference Summary Report. Inuvik: Fisheries Joint Management Committee.
Government of Canada. (2002a). Canada’s Oceans Strategy. Ottawa: Supply and Services Canada.
Government of Canada. (2002b). Canada’s Stewardship Agenda. Ottawa: Canadian Wildlife Service.
Government of Canada. (1984). The Western Arctic Claim: The Inuvialuit Final Agreement. Ottawa:
Department of Indian Affairs and Northern Development.
Grenier, L. (1998). Working with Indigenous Knowledge. Ottawa: International Development Research
Centre.
GSGislason & Associates, & Outcrop Ltd. (2003). The Marine-Related Economy of the NWT and Nunavut.
Consulting Report.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Schlag: Ocean Stewardship

161

Hoyt, A. (2001). Opportunities for Integrated Management: A Perspective on Inuvialuit Attitudes Towards
Development and Subsistence Land Use in the Husky Lakes Area. Masters Thesis. Winnipeg:
University of Manitoba.
Knight, R. L. & Landers, P. B. (1998). Stewardship Across Boundaries. Washington D.C.: Island Press.
Laynard, N. & Delbrouck, L. (Eds). (1994). Stewardship 94 – Revisiting the Land Ethic – Caring for the
Land. Victoria: Ministry of the Environment.
Leedy, P.D., & Ormrod, J.E. (2001). Practical Research Planning and Design. (10th Ed). New Jersey:
Merrill Prentice Hall.
Lerner, S. (Ed). (1993). Environmental Stewardship: Studies in Active Earthkeeping. Waterloo: University
of Waterloo.
Muir, M. (1994). Comprehensive Land Claims Agreements of the Northwest Territories: Implications for
Land and Water Management. Calgary: Canadian Institute of Resources Law.
National Roundtable on the Environment and Economy. (2001). Aboriginal Communities and Nonrenewable Resource Development. Ottawa: Renouf Publishing Company Ltd.
Riedlinger, D. (2001). Community-based Assessments of Change: Contributions of Inuvialuit to
Understanding Climate Change in the Canadian Arctic. Masters Thesis. Winnipeg: University of
Manitoba.
United Nations Educational, Scientific, and Cultural Organization, and United Nations Environment
Programme (1978). Final Report Intergovernmental Conference on Environmental Education. Tbilisi,
USSR. Paris: UNEP and UNESCO..
Wenz, P.S. (2001). Environmental Ethics. New York: Oxford University Press.
Winn, S. (1995). Co-Management under the IFA: Bridging the Gap Between Indigenous Self-regulation
and State-based Resource Management in the Western Arctic. Masters Thesis. Ottawa: Carleton
University.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Problems of the Transmission of Inuit knowledge
from Elders in Schools
Anne-Pascale Targé
Centre Interuniversitaire d’Études et de Recherches Autochtones, Université Laval
Pavillon Charles-De Koninck, Québec, QC, Canada, G1K 7P4
atarge@yahoo.co.uk
ABSTRACT
Since its implementation in the fifties, the present academic system of education in the North has
disrupted the oral transmission of Inuit knowledge from the Elders to their children and young people.
Several projects of Elders’ integration in schools are now going on to preserve the oral transmission of Inuit
knowledge.
This presentation has the following three main topics. First, I discuss the integration of Elders in schools
as seen by parents, teachers, students and Elders in the community of Arviat, Nunavut. Second, applying
the principles of educational anthropology, I examine the process of transmission of traditional Inuit
knowledge in an educational institution from the South. Finally, going beyond the politically correct
discourse on the role of Elders in the Inuit society, I give a critical exposé of the present Inuit
intergenerational relationships.
RÉSUMÉ
Depuis sa mise en œuvre dans les années cinquante, le système scolaire actuel pour l’éducation dans le
Nord a perturbé la transmission orale des connaissances inuit des Aînés à leurs enfants et aux jeunes gens.
Plusieurs projets pour intégrer les Aînés dans les écoles vont de l’avant pour préserver la transmission orale
des connaissances inuit.
Cette présentation aborde trois thèmes principaux. D’abord, je vais discuter de l’intégration des Aînés
dans les écoles, tel que perçu par les parents, enseignants, étudiants et Aînés de la communauté d’Arviat,
Nunavut. Deuxièmement, utilisant les principes de l’anthropologie éducative, j’examinerai le processus de
transmission de connaissances traditionnelles inuit dans une institution scolaire venant du Sud. Finalement,
allant au-delà du discours politiquement correct sur le rôle des Aînés dans la société inuit, je vais offrire un
exposé critique des relations intergénérationnelles inuit actuelles.
Introduction
This paper discusses the transmission of Inuit knowledge in schools. The aim of my research is to analyse
the role of Elders in such transmission. The Department of Education in Nunavut is presently working to
integrate in schools “the past, present, and future experience, knowledge and values of Inuit cultures and
societies,” which they call Inuit Qaujimajatuqangit or IQ (Government. of Nunavut Report of the IQ Task
force, 2002, p.4). In order to make their decisions from an IQ perspective, the Government of Nunavut is
working with Elders to develop curriculum material that considers life, environment, and culture familiar to
Inuit people (Kalluak, 2000).
The following discussion is mainly based on the fieldwork I did in Arviat in the spring of 2003. After
briefly introducing the structure of the educational system in Arviat, I will focus on various existing
problems concerning the transmission of Inuit knowledge. Finally, I will discuss the theoretical framework
I chose to analyse the problems.
Education in the Schools of Arviat
Arviat has a population of around 2000 inhabitants. It is situated on the West coast of the Hudson Bay in
Nunavut. There are three schools in Arviat: the Elementary Levi-Angmak School, the Qitiqliq High School
and the Nunavut Arctic College. I carried out my research mainly at the elementary and high school, and,
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of course, at the District Education Authority (DEA), which is a branch of the Department of Education.
Actually, there are two DEA Headquarters in Nunavut: one in Iqaluit and the other one in Arviat. In Arviat,
five Elders are working full time at the DEA. They have meeting with the other DEA members to express
their concerns (e.g., about how assessment should be carried out in schools). They also draw and write their
knowledge.
In the past, there were no schools in the North and, thus, all learning took place in groups of a few
families. In the sixties, the formal implementation of schools caused a disruption of the transmission of
Inuit knowledge through this mode. However, since the implementation of schools in Arviat (elementary in
1959, high school in 1990), the Inuit have made efforts to integrate the learning of their knowledge into a
school system originating from the south. The Inuit knowledge taught in Arviat schools consists of oral
story telling, the teaching of values, sewing, survival techniques, the playing of games, practice of drum
dances, throat singing and construction of objects. The latter includes traditional and modern toys, tools and
sleds. It is a partial transfer of the learning from the private sphere (family) to a public and institutional
sphere (school). Through this migration, the Inuit try to modify the school system to ensure a better respect
of their cultural traditions. In fact, I noticed that this is being done in a far more effective way at the
elementary school compared to the high school. The daily life at the elementary school is a lot more
organized to take in account the Inuit knowledge and values than the high school. All children speak
Inuktitut and the majority of the classes are taught in Inuktitut. Moreover, five Elders are working full time
at the elementary school. 80% of the personnel are Inuit at the elementary school, but there are only a
couple of Inuit teachers at the high school. The high school is mainly organized from the South’s learning
perspective even if some efforts are being made to close the gap between this institution and the cultural
and social reality of the students. I must point out that Elders are not the only transmission agents of Inuit
knowledge in schools. For example, throat singing and surviving techniques are mainly taught by young
and middle-age Inuit and white teachers.
Problems with Elders and the Transmission of Oral Tradition in Schools
Before discussing the problems themselves, I shall first explain the meaning of the word tradition as it is
being used here. Tradition, in the Inuit context, is dynamic: it does not refer to static body of abstract
knowledge, unrelated to the present-day context. According to the Inuit, tradition should be useful, efficient
but always readapted to contemporary reality. The role of Elders is to transmit ideas and practices of the
past while making them relevant and useful for the needs, problems and challenges of the new generations
(Laugrand & Oosten 1999, p. 7; Therrien 1995, p. 251).
First, all the Elders I have interviewed have expressed their wish to pass on their knowledge at schools
and some of them get frustrated if they are not chosen to do so. On the other hand, some teachers and
parents complain that Elders never want to teach their knowledge at schools as volunteers. Second, tensions
in relationships constitute another problem in the transmission of knowledge by Elders at schools. Before
starting my research, I was expecting to find some relationship problems between Elders and youth.
However, most of the children at the elementary school really enjoy their time when Elders teach them
games, sewing, singing and similar activities. The tensions having the most negative consequences on the
transmission of Inuit knowledge are caused by rivalries between different groups now residing in Arviat.
Let us recall that Arviat was created in 1957 when the Canadian Government organized a deportation of
several Inuit societies who were living in different parts of the territory. The communities of Keewatin
were created in the sixties by gathering together people living on different parts of the territory: Ahiarmiut
from Ennadai lake, Inuit from Kinngarjualik Lake, Inuit from Hikuligjuaq Lake, and Inuit from the coast.
In 1957, the Canadian Government organised a deportation of these groups to Arviat; they lost their
autonomy, and their dependency on the government began. These people from different regins suddenly
had to start to live together. Today, these divisions are still very present in the daily life of the inhabitants
of Arviat. Everyone attributes distinctive characteristics, real or fictitious, to his group and the others, but
the features that presently define their identity do not correspond anymore to those existing before the
deportation in Arviat (Csonka, 1995, pp. 241-245).
My interviews of Elders, parents, teachers and students clearly reveal the existence of tensions between
different groups, which affect the transmission of Inuit knowledge in schools. Here, I provide three
examples. First, an elder told me she was feeling sad because the students are learning a bad technique of
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cleaning caribou skins from another elder of a different group than her own. Second, a father told me he did
not want his kids to learn Inuit knowledge at school from another group. Third, in class, some students do
not participate in activities forbidden to their group like chewing a skin of an animal from the land if you
are an Inuit coming from the coast (Tariurmiut).
The tensions between different groups are not simple ethnic problems. “The knowledge of the Elders is
highly personal and rooted in practice. The Elders do not speak about things of which they had no personal
experience; they teach what they had heard and seen themselves” (Laugrand & Oosten, 1999, p. 3).
The initial aim of my study was not to highlight social relationships, but my research on Elders in
schools convinced me to look at the consequences of the dynamics of the different relationships on the
transmission of Inuit knowledge. The different tensions existing between the inhabitants of this community
and the nature of the relations between generations play an important role in this learning. It is important to
understand the impact of social relationships on the role of Elders in school, and conversely. For example, I
noticed that Elders employed in schools or at the Department of Education are always relatives of the
people taking care of the recruitment. This situation is not insignificant when knowing most of Elders
would like to work at school. Their motivation is supported by the desire to pass on their knowledge and
being well paid.
Third, the oral tradition is defined as the whole knowledge which is passed on through generations by
the oral mode, but this is not the only way of passing on the knowledge in Inuit societies. Verbal
explanations are rare during the teaching of Inuit know-how: it is mainly learned through observation,
imitation, and experience. There have been recent debates on the writing up of the oral tradition (Laugrand,
2002; Morantz, 2002). Elders’ knowledge is being written up more and more to preserve it for future
generations. The Elders working at the Department of Education of Nunavut write their knowledge to
create a database for the schools. The Inuit and white teachers, whom I have interviewed, say that students
need the written way to learn. For example, the music teacher invited some Elders in her class so they could
teach Inuit songs to the high school students. However, the students didn’t learn the songs and this initiative
failed. According to this teacher, this failure is due to the absence of a written report. Before the
introduction of schools, the children were learning the songs because there were very often listening to
them. Today, in the school context, the Elders come only few hours a week, and a passive listening of the
song during a short time is not enough to memorize the lyrics. Even if Elders were in favour of writing up
their knowledge in order to preserve it, they assert that the most effective way to learn it is still through
observation and direct experience out on the land.
Fourth, the term “Inuit knowledge” brings out some questions on the identity problematic. If an Inuit
does not possess the knowledge recognized as being proper to Inuit culture and if he does not want to learn
it, does it mean he is not Inuit? In Arviat, a 16 year-old woman told me she would like to be considered as
Inuit, but she does not know if she still could be because she is not interested in learning stories from the
past and Elders’ knowledge. However, we have to be careful to not encapsulate a culture within some
features like the language or specific knowledge. As Dorais (2001, p.9) pointed out, identity as social
construction refers to cultural features which characterize members of a community, but the meaning of
these features is not static. In most cases, the meaning and the role of the features are subject to objection or
discussion according to individual interests and experience. Arviat is one community where the use of
Inuktitut is the most widespread, but in some other communities the youth speak English more than
Inuktitut. However, even if some Inuit do not speak Inuktitut, it does not mean they do not have an Inuit
identity. When we see all the changes in the use of the language and of the knowledge, we are inclined to
ask some questions about the paradox caused by the links between the language, the knowledge and the
culture.
Most of the Inuit I met told me how important it is to preserve and learn Inuit knowledge. However, a
father told me he sees himself as a modern Inuk, but he is not interested in traditional knowledge. He also
claims to know other Inuit who think like him, but they are ashamed to confess it! Moreover, when we use
the term “Inuit knowledge”, we should not create a dichotomy between the white and Inuit societies. The
transmission process and the whole learning of Inuit and white knowledge have distinctive as well as
common points.
The fifth and final point is the link between schools and community. White teachers are mainly
Canadians from Nova Scotia and Newfoundland. They arrived in Arviat without knowing the living
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environment of their students. Some white teachers told me how difficult it was for them to understand
behaviour or words of their students and that they would like to participate to a workshop on Inuit culture. I
think their difficulties in understanding their students are particularly due to the fact they do not know the
internal social context of the Inuit families.
During my stay in Arviat, I was living with a family with many children. Observing the daily life of this
family was the most important key for me to understand the daily life at school. For example, the tensions
and love I have seen between the members of the family where I was living enabled me to understand the
behaviour of the youth and children at school. Living with a family also enabled me to see the attitudes of
parents to school. Here is a paradox: some parents do not encourage their children to go to school, but on
the other hand, these parents are very proud of every academic achievement of their children.
The Theoretical Framework
The theoretical framework of my research lies in the field of educational anthropology taking into account
formal education and “informal education” to analyse the transmission of Inuit knowledge. To understand
fully the role of Elders in schools, it is also necessary to choose a theoretical framework taking into account
social relationships. Approaches like Foucault, Habermas or Giddens are not appropriate to tackle my
subject because they study social relationships at a global level. My research is mainly based on
ethnographic data about the social features of Arviat inhabitants. It is a study of the daily life; my aim is to
examine social relationship from the individual perspectives of people involved in the transmission of Inuit
knowledge in schools. In my future work, I will use the “hierarchy” notion from the theory of Dumont
(1979; 1992; 1996) to examine the social relationships through generations and between different groups
living in Arviat. The hierarchy is the relationship between two adjacent levels of experience (1992). “The
hierarchy notion allows us to consider dimensions other than those of the real or assumed inequality of the
relationship according to the level at which we are placed” (Labrecque, 1997, p. 45). The hierarchy notion
from Dumont has been criticized because it has been interpreted as a critique of the equal values. From
Tcherkézoff’s analysis of Dumont’s work (1993, pp. 141-158) and from Dumont’s work itself (1979, 1991,
1992), I will retrace anthropological research that has been using this notion to analyse social relationships;
I will present the ethical position of Dumont and I will show what hierarchy notion brings to the studies of
social relationships in Anthropology.
In conclusion, the learning of Inuit values and knowledge is slowly being integrated in the school
curriculums, but this transmission faces several problems which I have presented and which I am presently
analysing deeper.
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ABSTRACT
At treeline, tree migration rates in response to recent climate change will partially depend on the amount
of seeds an isolated tree can produce, which, in turn depends on pollen receipt. We tested a lognormal
model for pollen dispersal using Picea mariana pollen collected near Inuvik, NWT. Pollen was passively
collected up to 1500 m away from a Picea mariana area source. We applied a model of pollen dispersal to
our data and for that we obtained adequate prediction of the observed dispersal.
RÉSUMÉ
Les taux de migration des arbres en réponse au changement climatique rapide dépendront énormément
sur le volume de semences qu’un arbre isolé peut produire; cette production de semence dépend à son tour
sur le pollen reçu. La littérature actuelle, cependant, offre très peu d’information à propos de la quantité de
pollen produit par un arbre ou sa capacité de dispersion.
Durant les deux étés derniers, j’ai quantifié (1) la production de pollen en fonction de la taille de l’arbre
pour les épinettes noires (Picea mariana), et (2) la dispersion du pollen par les épinettes noires et les
espèces d’arbustes à des distances atteignant 3 kilomètres, lors d’un brûlé récent. Pour toutes les espèces,
la concentration de dispersion du pollen était à son maximum près de la source, diminuant lentement selon
la distance. En fait, des densités appréciables de pollen ont été observées à plusieurs kilomètres des sources.
Un simple modeler micrométéorologique pour la dispersion du pollen avait tendance à produire des valeurs
prévues supérieures aux observations de la magnitude du pic près de la source, mais offrant des analyses
exactes pour les plus grandes distances.
Introduction
In response to global warming, treeline is expected to migrate (Lloyd et al., 2003). The rate of migration of
tree species in response to climate change will depend on a number of factors, including growth rates, seed
dispersal capacity, and seed production. Seed production will generally depend on a number of factors
(especially growth rate and size), but also on pollen receipt. This is because the leading northern edge of a
species will consist of relatively isolated individuals or stands; there is no reason at all to expect the ovule
to be saturated with pollen grains. Thus, we need to better our understanding of pollen production and its
dispersal at long distances in order to predict the potential migration rate of treeline. Current literature
presents a limited account of such processes.
Four general topics of pollen dispersal studies can be found in the literature: (1) those concerning
orchard contamination by wild pollen (Di-Giovanni et al. 1995; Di-Giovanni and Kevan, 1991, 1993;
Sorensen and Webber, 1997; Caron and Leblanc 1992); (2) studies examining the receptivity of ovulate
cones (Allison, 1990; Caron and Powell, 1989; Niklas, 1985; Niklas and Paw U, 1982; Roussy and Kevan,
2000; Sorensen and Webber, 1997); (3) studies of pollen dispersal at short distances (Di-Giovanni and
Kevan, 1993, less than 1 km; Lee at al., 1996 within the source only; Caron and Leblanc, 1992, 500 m); (4)
long-distance pollen dispersal. Pertaining to this latter topic, the results are all anecdotal: Van De Water
and Levetin (2001) deduced that Juniper ashei pollen can disperse up to 200 km; Cooper (1986) reports
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Picea glauca trees found 5 km beyond treeline; and Payette and Delwaide (1994) found Picea mariana up
to 5 km away from any cone-bearing tree in Quebec. While the dispersal capacity is clearly great,
nonetheless we have no fully-delineated empirical curve showing dispersal out to large distances. Further,
we have no empirical validation of a model at large distances.
The timing of pollen development is probably controlled by degree-days (Allison, 1990) and, like
seeds, pollen dehiscence predominantly occurs during the afternoon on dry windy days when temperatures
are typically warmest and instability is at its maximum. Moreover, the release period is usually quite
abbreviated, lasting only a few days (Lee et al. 1996; Di-Giovanni and Kevan, 1991; Caron and Leblanc,
1992).
The purpose of this study is to: (1) observe the dispersal of pollen grains at long distances and (2) test a
micrometeorological model of pollen dispersal. Here, we focus on presenting preliminary results of the
long-distance dispersal characteristics P. mariana pollen by providing a description of the methods used to
capture pollen and a discussion of the preliminary results within the context of a pollen dispersal model.

Methods
The study area is located approximately 15 km south of Inuvik, NWT (68º 18’ 19” N; 133º 29’ 14” W) (see
Figure 1). The climate is generally cold and dry, with a mean summer temperature of 13.8°C in July, -28.8
in January, and an average annual rainfall of 257.4mm (Canadian Oxford World Atlas, 4th ed., 1998). The
site lies in the low, rolling Anderson Plains physiographical region. Soils are composed of alluvial clay and
silts over gravel.

Figure 1: Study area, including Inuvik (black square) and Campbell Lake (double –sided arrow
depicts location of transect, East of Campbell Lake)
Black spruce (Picea mariana) dominates the forest canopy and has minimal canopy closure. Understory
vegetation is mostly composed of small shrubs such as Chamerion angustifolium, Salix spp., Ledum
groenlandicum, and grasses.
A 1500 meter long transect, extending away from a P. mariana source, was established to collect pollen
samples. Twenty passive pollen collectors (see Figure 2) were placed every 100 meters along the transect at
a height of 50-75 cm from the ground, during several periods in late June, 2003. This paper presents the
results of one pollen collection period: June 27, 2003 from 0900 to 2100. Collectors faced north as
northerly winds are predominant in June. Later, the tags were sampled microscopically and pollen counts
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were made. This method of pollen collection was used based on its repeated effective use in pollen
collection studies in the literature (eg. Roussy and Kevan, 2000; Lee et al., 1996; Peeters and Totland,
1999).
We also quantified the proportion of pollen dehiscing in 4 directions (vertically: upwards and
downwards, and horizontally: either side of the cluster) from a number of P. mariana cone clusters. This
was done to see if there was any tendency for dehiscence to be biased with respect to vertical wind
direction. During 3 collection periods, adhesive tags (see Figure 2) were placed on top, bottom, and on
either side of a male cone cluster.

Figure 2. A pollen collector tag. Each consisted of 10 small holes in plastic nursery tags with an
adhesive surface.

Model Description
The pollen dispersal model proposed here stems from Okubo and Levin (1989). It is based on a single tree
idealized as an elevated point source, and assumes that grains, once released from their parent tree, will be
swept outwards by wind. This essentially produces a dispersal curve where no grains fall directly below the
tree (although this “skip distance” is typically less than a meter), most fall a short distance away from the
tree, and the remaining grains are potentially dispersed at indefinite distances due to their small size and
weight (see Figure 3). In this model no allowance is made for reduced adherence to canopy elements
(shoots, leaves, spider webs, etc) as it is assumed that dispersal is terminated only by impaction on the
ground.

Figure 3: Distribution of pollen grains dispersing away from a point source as predicted by
Okubo and Levin (1989).
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As input, Okubo and Levin’s model (1989) requires the terminal velocity, release height, and the mean
horizontal wind speed from release height to the ground. The magnitude of the vertical turbulence is merely
a function of the horizontal wind speed. One modification we have made is that the original version of the
model has only the mean horizontal speed whereas clearly there is a great deal of variation around that
value. We have allowed for a lognormal distribution of horizontal wind speed, and thus we have a program
that must sum the results of a large number of runs for the Okubo and Levin model (one run for each
horizontal speed).
A second modification involves the direction of the wind relative to the orientation of the collecting
tags. Employing a simple trigonometric argument, we assume that the density of grains collected is a
function of the angle. At 90 degrees (wind perpendicular to the collector) all grains are collected, but
deposition declines as the angle becomes more oblique until finally, when the wind direction is parallel to
the collectors, there is no deposition at all.
For this study, however, pollen was collected from an area source (collection of trees), thereby
producing a modified dispersal curve from the point-source curve. The area source model is essentially a
system of overlapping point-source curves; the resulting dispersal curve for an area source will have its
peak at the edge of the forest (x=0 by convention) due to this overlap. We have idealized the black spruce
area source at Inuvik as consisting of forest that extends north to treeline but west well into Alaska with a
constant density of trees everywhere. The program would take too long to run if we deal with every tree;
thus, at distances greater than about 10 km west of our site, we do not sum the contributions of individual
trees but rather of blocks of trees. These blocks become progressively larger as we examine ever more
westerly sources.
Results
Pollen was collected during the entire 2003 abscission period for black spruce. This occurred between June
26th and July 1st 2003 (see figure 4). Abscission began when relative humidity was low and temperature
first reached 20°C.
The chief Picea source had an average density 2650 trees/ha (0.265 trees/m2) with an average height of
2.87 m. Figure 5 is an aerial view of the transect and it’s vicinity. The transect extends 1500 m south away
from the spruce source. The eastern side of the transect contains no spruce source except for 3 patches
(shown in Figure 6 as patterned circles), each containing between 4-7 trees, at distances between 20-50
meters from the transect. To the west, a continuous source of spruce trees begins at distances varying
between 250 and 500 meters away from the transect. Finally, on the south side, another spruce source exists
approximately 200 meters away from the end of the transect.
Okubo and Levin’s (1989) model assumed that pollen would be equally likely to dehisce during updrafts
or downdrafts. Our 3 trials for the vertical dehiscence direction yielded the results depicted in Figure 6. In
all three cases, most of the pollen grains abscised laterally, with most of the grains dehiscing preferentially
to one side (the prevailing wind direction during the measurement period). In addition, upwards vertical
dehiscence consistently received the least amount of grains, while the amount of grains falling downwards
fluctuated from 17, 42 and 35% of the total amount of grains abscised during each collection period.
Figure 7 shows the results from both the predicted (i.e. from the model), and observed
(i.e. from the field) number of pollen grains found along the transect. Here, our model is based on an area
source; therefore the peak number of grains is at the edge of the forest (see above for explanation). The
small peak at 1100 m is the result of the three small patches of spruce trees close to the pollen collectors
(see Figure 5). We modified the model to allow for dispersal from those nearby sources. If not for those
patches, the expected pollen curve would be smoothly declining with distance from the forest.
The pie chart in figure 7 represents wind direction in relation to the position of the transect. In this case,
for 20% of the time, the wind blew between 0-45º with respect to the transect, and for 80% of the time, the
wind blew between 45-90º with respect to the transect.
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Figure 4. Average daily temperature and relative humidity values for June 2003. Double arrow
shows approximate pollination dates for 2003. (Environment Canada)
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Figure 5: Aerial view of transect. Dashed line depicts location of transect. The transect extends
from the left-hand side of the figure (e.g. at distance “0” on X axis), up to 1500 meters away from
the main P. mariana source. Patterned areas depict spruce source location. North arrow is
shown. Figure not to scale.
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Discussion
The results presented above represent a sub-sample of the data collected during the 2003 field season. As
such, it would be presumptuous to make strong conclusions about the validity of the model in question
here. Accordingly, we present here suggestions for further analysis which will be implemented to complete
this research project.
The first parameter that needs to be addressed is the wind direction. When the wind direction is not
running parallel to the transect (and therefore perpendicular to the tags), the dispersal curve will likely be
very different from the curves presented in figures 3 and 7, since the latter represent idealized conditions
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for wind direction. As such, varying wind direction values can be considered using simple geometry (i.e.
based on the angles at which the wind is “entering” the transect.)
In additional to directionality, varying wind speed values must also be considered. Heterogeneous
microtopography and vegetation along the transect will result in varying wind speed. As a result, some
locations will consistently capture a disproportionate amount of pollen grains. The wind speed patterns of
the transect can be measured using anemometers, and this will allow us to correct the wind values for the
number of grains found at each site along the transect, and therefore better predict the pollen dispersal
pattern. The alternative, far more expensive however, is to measure the pollen concentration with a device
such as the roto-rod at each location.
Although adhesive surfaces faced the expected predominant wind direction in most cases, pollen was
also collected on tags which faced the opposite direction, in order to study the effects of wind around
sampling tags. These results will provide insights on wind patterns around various surfaces, a parameter
that is critical in determining how pollen travels through a vegetated area.
Vegetation can have two important effects on pollen dispersal. First, vegetation can alter the direction of
travel of a grain by causing wind to move around the vegetation element. This will create unexpected
changes in the direction at which the grains impact the adhesive surfaces. Second, some studies suggest that
small particles (i.e. pollen grains) can remain adhered to vegetative surfaces, thereby preventing further
dispersal (although other authors see this as a negligible effect.) These results will clearly affect the total
number of grains dispersing great distances.
In conclusion, pollen dispersal is the result of micrometeorological, biological, and physical parameters.
Although the potential number of factors may be large, we feel here that we addressed a substantial amount
of important parameters relating to pollen dispersal. In addition, once the above-mentioned improvements
are made to the model, we feel that our understanding of pollen dispersal, and therefore its predictability,
will be increased. As such, this will provide insights into tree migration, as well as other pollen dispersal
related factors, such as past climates, historical vegetation patterns and crop contamination.
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ABSTRACT
Habitat and phylogeny relationship of four Carex species was investigated by measuring the rooting depth
to the water table and water pH in 27 subarctic fens of Schefferville region, northern Quebec. Overall, 114
random samples were collected for each species. Multiple analyses of variance, and specific à priori and à
posteriori tests show that each species differs more from its closest relative than from the other species in
terms of the rooting depth and pH growing conditions. The results support the hypothesis that over the
evolutionary history the sister taxa diverged to occupy different niches, thus decreasing the competition
between them.
RÉSUMÉ
Dans le Nord du Canada, les systèmes de tourbières sont assez abondants et relativement intactes, donc les
données recueillies en des conditions de tourbières vierges peuvent servir pour les besoins de conservation
et gestion future. L’objective principale de ma recherche est de faire enquête sur la connexion entre les
modèles de relations phylogénétiques parmi les espèces de flore des marais et les modèles de leur
occurrence et abondance parmi les gradients environnementaux. Pour les proches parents, des niches
semblables peuvent mener à une concurrence plus intense et en conséquence, réduire l’incidence de cooccurrence local à cause d’exclusion concurrentielle. Cependant, on peut aussi s’attendre à ce que les
espèces étroitement apparentées soient rarement en co-occurrence à cause de la divergence évolutionnaire
de leur niches. Utilisant principalement le genre Carex (Cyperaceae), qui représente la plante vasculaire
dominante dans les marais subarctiques, je vais tester les hypothèses que : 1) il y a une probabilité réduite
que les taxons de Carex étroitement apparentés co-occureront (sur une petite échelle de 0,25 m2 ), et 2) ces
espèces sœurs sont ségrégées selon le gradients environnementaux. Durant les étés de 2001 et 2002, j’ai
échantillonné un total de 26 marais de diverses grandeurs dans la région de Schefferville, Québec (540, 47’’
N 660, 50’’ O). Pour chaque marais, dans des quadrats de 0,25m2 placés au hasard, j’ai enregistré
l’occurrence et l’abondance relative des 29 espèces de Carex, ainsi que les mesures de profondeur des eaux
et le pH. En tout, 2020 quadrats ont été échantillonnés. Les analyses des données, y compris les
ordinations, analyses des surfaces de réponses et le pourcentage de co-occurrence de toutes les paires
d’espèces, prête un support général aux hypothèses énoncées ci-dessus.

Introduction
Boreal and subarctic peatlands in Canada are rich in species of Carex and other Cyperaceae often with
more than 25 species occurring within the same few hectares (Bubier, 1995). Cyperaceae, or the sedges,
are grass-like herbs, which are often among the most abundant vascular plants of wet habitats, including
fens, bogs, marhes, lake shores, and moist forests and meadows. The main objective of this research is to
investigate whether patterns of fen plant species distribution are related to their of phylogenetic
relationships. More specifically, we are testing the hypothesis that sister species of Carex will occupy
different habitats: an expectation based on the idea of niche partitioning over evolutionary history. We
studied four species of Carex belonging to two separate clades. Within these clades, the species are closely
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related to each other: Carex limosa to C. magellanica in section Limosae, and C. livida to C. vaginata in
section Paniceae.
Materials and Methods
The study was conducted in the Schefferville region (54º 47’N 66º50’W) of northern Quebec. Following a
variation of “ignorant man” technique (Ward, 1974), we randomly sampled 114 individuals of each species
across 27 subarctic fens (sized 2 500 m2 to 190 000 m2) of the Schefferville region. The highest number of
individuals sampled within a fen was 40 (bigger fens) and the smallest was 1 (smaller fens). Only the seven
largest fens had all four species present. For each sample we recorded the water pH using the Sentron
104891 pH meter, and the distance (cm) from the substrate where the plant was rooted to the water table,
using a meter stick.
Statistical Analysis
Multiple analyses of variance (MANOVA) were carried out with depth and pH as the response variables,
and the four species as the explanatory variables. We tested à priori contrasts of the species within each
clade (C. limosa versus C. magellanica and C. livida versus C. vaginata) and between the clades (section
Limosae versus section Paniceae), and used canonical analyses to determine the relative contribution of
each of the two response variables in explaining variation among the species (SAS Institute, 2003;
Scheiner, 1993). Pillai’s trace statistic (known to be robust to violations of assumptions) was used to check
for the significance of the effects at α=0.05 level (Scheiner, 1993). Box plots of means, standard deviations
and 95% confidence intervals of depth and pH were plotted for all species (StatSoft, Inc., 2001). To
compare all four species in terms depth and pH, a posteriori Sheffé’s tests were performed (SAS Institute,
2003). Finally, to check for consistency with the MANOVA results, the main species’ effects and the
specific species’ contrasts for depth and pH were also analyzed using ANOVA (SAS Institute, 2003).
Results and Discussion
MANOVA results show a significant effect of species on depth and pH (p<0.0001) (Table1). Specific
contrasts made between the two species within each clade were significantly different for depth and pH, as
were the differences between the two sections (p<0.0001 for both tests) (Table 1). In all cases, standardized
canonical coefficients indicate that depth explains more variation among the species than pH. According to
Scheffé’s tests two distant relatives, C. limosa and C. livida did not differ in depth or pH, while distant
relatives C. magellanica and C. vaginata differed significantly in both environmental factors, thus
explaining the difference between the clades (Table 1, Figure 1). The overall results are consistent with
ANOVA results of species’ effects tested separately on depth and pH.
The results support the hypothesis that closely related species occupy different niches. Within section
Limosae, C. limosa has a general preference for rooting slightly below the water table and under higher pH
conditions, and C. magellanica for rooting above the water table at lower pH (Figure 1). Species of section
Paniceae also segregate along the rooting depth gradient, with C. livida growing in wetter conditions than
C. vaginata, but the pH growing conditions of C. livida are nested within those of C. vaginata (Figure 1).
Table 1: MANOVA results showing the effects of all four Carex species on depth and pH, as well
as specific à priori contrasts of the species within each clade, and between the clades.
Standardized coefficients of canonical analyses determine the relative contribution of depth and
pH response variables to explanation of the variation among the species.
Multiple Analysis of Variance
All species
C. limosa vs. C. magellanica
C. livida vs. C. vaginata
Sec. Limosae vs. Sec. Paniceae

F-value
for Pillai’s
trace
61.56
51.25
193.17
215.15

p>F
< 0.0001
< 0.0001
< 0.0001
< 0.0001

Standardized
Coefficient:
Depth
1.423
1.283
1.437
1.405

Standardized
Coefficient:
pH
-0.077
-0.407
-0.038
-0.166
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Figure 1: Mean plots representing: A) rooting depth in relation to the water table (cm); B) water
pH of 114 samples of four Carex species sampled: Clim = C. limosa; Cliv = C. livida; Cmag = C.
magellanica; Cvag = C. vaginata. Means with the same letter above the box are not significantly
different according to Scheffe’s test.
Different environmental factors (shade, nutrient requirements, associations with other species of similar
habitats) may play a role in the distribution of the two pairs of these species relatives. However, separation
along even one environmental factor can be sufficient for species to occupy different niches (Armbruster,
1995). In this case, the separation is evident for both pairs of close sedge relatives, mostly along the depth
gradient, supporting the notion that over evolutionary history sister taxa may have diverged towards
different niches. Greenhouse experiments are being conducted to determine the optimal growing conditions
for each species, with the hypothesis that these will likewise differ the most between the members of the
same sedge clades.
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ABSTRACT
There is significant potential, particularly with northern populations, for film and photography to be
used in community-based research and development. In 1989, socio-documentary researcher Richard
Chalfen identified eight methods of involving Aboriginal communities in anthropologic film-making.
Carolyn Wang at the University of Michigan has built on Chalfen’s work in her development of
Photovoice©. Wang and Chalfen’s methods are briefly reviewed followed by an introduction of a proposed
research project that will use visual media in the exploration of educational disengagement and
employment among northern Aboriginal youth in Canada.
RÉSUMÉ
Il y a un potentiel important, particulièrement chez les populations du Nord, d’utiliser le filme et la
photographie pour des recherches et des développements communautaires. In 1989, le chercheur sociodocumentaire, Richard Chalfen, a identifié huit méthodes pour favoriser la participation des communautés
des Premières Nations dans la cinématographie anthropologique. Les méthodes de Chalfen seront passées
en revue ainsi qu’un bref aperçu du contexte historique sur l’emploi de filme et de photographie en tant
qu’outil de recherche et développement avec les peuples Autochtones. Une évaluation critique de la
littérature actuelle sera entreprise pour déterminer comment les méthodes d’anthropologie visual ont
avancé depuis 15 ans. Cette enquête a le potentiel d’informer les projets communautaires interdisciplinaires dans les domaines tels l’anthropologie, sociologie, pédagogie, santé communautaire et travail
social.
Introduction
The use of the visual image to represent meaning has a strong tradition among Aboriginal people. Oral
tradition claims that Louis Riel, a Métis Leader in the 1800s, said that in seven generations it would be the
artist who will be the spokesperson for the Indian people (MacDonald, 2002). As Richard Chalfen (1989)
points out, visual media can be used in research with Aboriginal populations in many ways.
1) Local people helping process film such as in Robert Flaherty’s historic work Nanook of the North
(1922)
2) Local people helping edit film or photography such as in David MacDougall’s work Goodbye Old
Man (1976).
3) Local people helping choose topics for visual media studies such as work done in Canada’s
Challenge for Change program.
4) Local people critiquing visual media studies made about themselves such as in Jean Rouche’s
work Moi un Noir (1957).
5) Local people making films with instruction and topic selection made by researchers as in Timothy
Kennedy’s work on the Eastern Arctic education system.
6) Local people doing visual media studies about self-selected topics with guidance from researchers
such as in Sol Worth’s and John Adair’s project Through Navajo Eyes (1972).
7) A collaboration of local media production and researcher footage capturing the community
development process as in Victor Fucs’ work with the Waipai Indians (1989).
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Local people initiating visual media studies themselves such as in the Krao Indian’s A Message
from Brazil (1985) or work by the Inuit of Igloolik over the past 20 years.

The use of visual media for community development, whether initiated by external researchers,
community members, or a combination of the two, has grown over the past two decades. Carolyn Wang of
the University of Michigan introduced a strategy called Photovoice in the 1990s. Photovoice is an
innovative strategy to not only add richness to verbal accounts, but to elicit action and change. The main
goals of this strategy are to enable people to record and reflect on their personal or community’s strengths
and concerns, to promote critical dialogue, knowledge and capacity-building, and to reach policy makers
(Wang, 2003). This method involves examining locally relevant themes through the use of photographs
taken by community members. Photovoice has been used previously by Wang and her colleagues (2003) to
empower the homeless, evaluate community-based projects, link African-American mothers across the life
span and give voice to rural Chinese women.
The Concern
Results from the 2001 Canadian census indicate that currently, less than half of the Aboriginal students in
Canada finish high school (Statistics Canada, 2003). In contrast, the drop-out rate among non-Aboriginal
Canadians currently sits at approximately 12% (Bowlby and McMillen, 2002). At the same time as
northern communities are raising concerns about the alarming ‘drop-out’ rate of Aboriginal students,
however, there are employment opportunities in the industrial sector, that allow some young people to
become financially successful regardless of high school graduation (personal communication, August 10,
2003, Margaret Fenton, Forestry and Resource Officer, BC Oil and Gas Commission). Entry-level positions
(for those with relatively few skills) are primarily in service provision (bush and road clearing, heavy
equipment operators, gravel truck drivers, hospitality services, fence installation etc). There may also be
opportunities to act as floor and lease-hands on drilling crews. Positions often involve seasonal shift-work
and salaries range from $12 to approximately $35 per hour (personal communication, December 20, 2003,
Stephen MacLean, floorhand, Precision Drilling). In the year 2000, the labour market participation rate for
Aboriginal males in Fort McMurray, northern Alberta, was 93%. The average annual salary for these
workers was $51,854 as compared to the provincial average of $26,490 (Statistics Canada and Alberta
Aboriginal Affaires and Northern Development, 2003). It is clear that although there are many Aboriginal
people who do not finish high school in a ‘conventional’ manner in Canada, the success and resiliency of
these individuals cannot be judged by this outcome alone. There is a need to understand the relationships
between economic development, youth employment, and school leaving as well as the role employment
plays in the ultimate ‘success’ of northern Aboriginal people.
Proposed Research
The proposed research is an ethnographic study, grounded in a participatory action research paradigm. The
study will examine the meaning of schooling and education and the factors that contribute to educational
resiliency and disengagement among Aboriginal youth in northern Canada. This project is unique in that it
will not only examine patterns of educational resiliency and disengagement among Aboriginal youth but it
will do so in relation to resource-rich environments.
The early development of this project was informed by a series of community visits and informal
discussions around youth and educational issues in the north. Currently a community project team of young
Aboriginals is being formed and collaborative project planning is underway. Subsequent phases of the
project are expected to include nested case studies of young Aboriginal students and workers, participant
observation in schools and workplaces and interviews with educational and corporate representatives.
Photovoice will be used to explore the topics of educational disengagement, resiliency and employment
with northern Aboriginal youth. Photographs and photography will be used as the principal tools for
empowering youth, communicating research findings, raising awareness and eliciting action. The project
aims to culminate in a series of community and youth-led multi-media initiatives to build contextual
understanding surrounding this issue. It is hoped that this research project will provide insight into, and
allow us to re-frame, the term 'Aboriginal school drop-out' in light of the evolving pathways that Aboriginal
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students and workers are currently taking in many parts of Canada's north. This study may help positively
shift the deficit depiction of Aboriginal school leavers and inform the future reformation of policy,
educational opportunities and support mechanisms for northern Aboriginal people.
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ABSTRACT
The languages of indigenous people of the North are the core chains in their self-determination and they
can serve as a mean to reflect socio-cultural reality. The basis for my work is the concept that the common
environment (mainly, physical) and the main life notions influence the formation of common lingual
consciousness of the people living in the common severe climatic conditions. To prove this idea I had to
convey the so-called associative experiment (a survey in which referents had to give their reactions on
certain words) among Alaska Natives and Sakha students. The analysis of survey proved the suggested
idea. Such stimuli words as forest, mother, to talk, bread, motherland, to remember, wind, table, green, etc.
have the most common reactions among Alaska Natives and Sakha; whereas words as money, work, native,
village, etc. showed the greater deviation of reactions. According to my opinion, this phenomenon is caused
by various social factors (the governing structure, politics) and individual development.
RÉSUMÉ
Les langues des peuples autochtones du Nord sont les chaînons fondamentaux de leur autodétermination
et peuvent servir à refléter la réalité socioculturelle. La fondation de mon travail est le concept qu’un
environnement en commun (principalement physique) et les notions principales de la vie influencent la
formation d’une conscience linguistique commune des peuples qui habitent une région ayant des conditions
climatiques sévères en commun. Pour prouver cette idée, j’ai entamé une expérience associative (un
sondage pour laquelle les référents doivent donner leurs réactions à certains mots) parmi les étudiants
autochtones et Sakha de l’Alaska. L’analyse du sondage a prouvé que l’idée suggérée était exacte. Des
mots stimulus tels que forêt, mère, parler, pain, mère patrie, se rappeler, vent, table, vert, etc. donnaient
les réactions les plus communs parmi les Autochtones de l’Alaska les et Sakha, tandis que des mots comme
argent, travail, indigène, village, etc. produisaient une plus grande déviation de réactions. Selon moi, ce
phénomène est causé par divers facteurs sociaux (la structure de gouvernance, la politique) et le
développement individuel.

The most active aspect of modern psycholinguistics involves research by various researchers into
linguistic conscience and world image, as well as in problems of cross-cultural communication and
ontogenesis of speaking abilities. Linguistic conscience is understood as a means of formation, storing and
processing of lingual signs along with the notions denoted, rules of their combination and use (Zalevskaya,
1999).
As noted by various psychology researchers, there is a proven notion that real activities perceived by
people in communication are reflected in their minds in such a way that this reflection states reasonable and
spatial relations of actions and emotions caused by perception of these actions and world image varies from
one culture to another.
Exploration of new ways of research has led to an idea that concepts in the conscience of one ethnic
culture may be analyzed in the process of contrastive evaluation with the concepts of another culture.
According to Lurie (1997), it is world image that acts as a universal mechanism of adaptation for an
ethnos to the surrounding world, because it sets up a system of cardinal points by which a representative of

Evseeva: Linguistic Conscience of Native Peoples

184

a given ethnos can live. World image can vary in the process of ethnos development, but unchangeable
structural elements of collective ethnical unconscious remain – ethnical constants.
The languages of indigenous people of the North are the core chains in their self-determination and they
can serve as a mean to reflect socio-cultural reality. To find out peculiarities of world concepts, I conducted
an associative experiment (a survey in which referents had to give their reaction to words on certain list of
stimuli words within limited time) among Sakha students of Yakutsk State University and representatives
of indigenous people of the American North: Aleuts, Athabascans, Inuits, Yupik Eskimo.
An analysis of reactions to certain stimuli words such as money, work, village, native, city, guest, family,
etc., revealed the different socio-cultural realities in the development of Northern people and individual
paths in their histories.
The formation of such reactions was more or less influenced by lexical peculiarities of the language
students used – existence of stereotypic word-phrases and clichés in both Yakut and English languages.
Linguistic conscience is culturally determined and reflects peculiarities of world image of different
cultures. For example, the Yakutian word toryt (‘native’) stimulated the reaction word tyl (‘language’),
presumably because these words are often used together.
The indigenous people of the North American Arctic lead a unique way of life, which has greatly
influenced their material and spiritual culture. The political situation in Alaska and USA (i.e. the existence
of specific land ownership rights, laws and regulations governed by the Alaska Native Land Claims
Settlement Act, ANCSA) serves to link word ‘natives’ to indigenous people who hold special status and
rights. Therefore, I may assume that this is why representatives of indigenous people of Alaska use this
notion for the stimuli word native, applying it to themselves.
Analysis of additional reactions shows, that the Sakha culture has a clear agricultural influence. There
were numerous reaction words provided, such as khoton (‘cow-shed’), ynah-syuhu (‘cattle’), djiem (‘my
home’) when students had to give reactions on such stimuli words as village, and motherland.
A common characteristic of all communities living by the rules of nature and cosmos is dualism. This
may be seen in an aspiration to balance controversial notions. For example, the stimuli word good caused
the reaction word bad in both cultures. This is also seen in their traditional beliefs and religious world
outlook.
Perceptions of the world among a specific group of peoples is rooted in the deep ecological content of
their cultures, which are based on their special relations with nature. Here one can note principles of a more
tolerant attitude, seen among many northern cultures. It is the unity made by a mixture of basic valuables
and symbols, which determine the character of cultural tradition.
The basis for my work is an idea that a common environment (mainly physical) influences the
formation of common elements in the lingual conscience of the people living in similar severe climatic
conditions. As a cultural and historical type of civilization, the North is characterized by socio-cultural
unity of people with well-known and clearly seen features: language, native culture, environment, and
similar economical and spiritual spheres of life.
The proof of the above stated idea could be reaction words on the following stimuli words: forest, wind,
river, green, white. These words appear as key aspects of the complex of physical factors that supply
necessary conditions for the survival of species in a given area (forest as a source for food, river as a source
of fresh water, wind as notion of air, breath of life, etc.). Two represented colors symbolize climatic
uniqueness of northern nature, where there are two main seasons (cold and warm), when everything is
white from snow or green from the vegetation.
The life of a nation is connected with environment; nature is not only a landscape or a territory, but the
source of life (Yakutsk Science Center, 1992). Thus, world outlook, customs and norms of behavior among
Sakha people are, for the most part, determined by geographical conditions of the North. Inseparable
features of their character include a careful attitude towards the objects of nature, its animal and plant
world, where every living creature is said to have its own spirit. Sakha and other peoples of the North have
specific norms of mutual help, which are very important in taiga and tundra.
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ABSTRACT
Water level draw-down has some significant impacts on peatland ecosystems. It changes the vegetation
composition increasing arboreal and shrub vegetation, tree stand volume and replacing Sphagna with forest
moss species. It also leads to increase soil respiration and consequently CO2 emissions. The objectives of
this study are to evaluate the effects of water level draw-down, as caused by drainage done 55 years ago, on
vegetation composition and CO2 fluxes of a boreal peatland in central Finland. The area was drained
gradually by farmers who harvested the peat for litter. Drainage created a moisture gradient from the edge
of a ditch towards the middle of the peatland. Vegetation composition was studied on six transects installed
on the drained and natural parts of the peatland. CO2 fluxes were measured on one transect of the drained
edge. In the context of this study, the water level draw-down simulates the effect of a potential global
climatic warming scenario. Similarly to the gradual water level draw-down on this peatland, climatic
warming would lower the water table level by increasing evapotranspiration from the ecosystem. The
results of the study will be important in showing the potential implications climatic warming may have on
Sphagnum dominated peatlands.
RÉSUMÉ
La baisse des eaux a des impactes importants sur les écosystèmes des tourbières. Cela change la
composition des plantes, augmentant le nombre de plantes arboricole et d’arbustes, le volume d’arbres et
remplaçant les Sphagna par des espèces de mousses forestières. Cela mène aussi à une respiration du sol
accrue et en conséquence, les émissions de CO2. Les objectifs de cette étude sont d’évaluer les effets de la
baisse du niveau d’eau, causé par des dommages, datant de quelque 55 ans, sur la composition des plantes
et les flux de CO2 d’une tourbière boréale en Finlande centrale. Cette aire a été graduellement drainée par
des fermiers qui récoltaient la tourbe pour servire de litière. Ce drainage a créé un gradient d’humidité à
partir du bord d’un fossé vers le centre de la tourbière. La composition des plantes a été étudiée à six
transects installés sur les parties drainées et naturelles de la tourbière. Les flux de CO2 ont été mesurés sur
un transect du bord drainé. Dans le contexte de cette étude, la baisse du niveau des eaux simule l’effet d’un
scénario de réchauffement climatique global possible. Pareillement à la réduction graduelle du niveau des
eaux de cette tourbière, le réchauffement climatique devrait réduire le niveau phréatique en augmentant le
taux d’évapotranspiration de l’écosystème. Les résultats de cette étude seront significatifs pour démontrer
les ramifications possibles que peuvent avoir le réchauffement climatique sur les tourbières dominées par
les Sphagnum.
Introduction
A natural peatland ecosystem is characterized by vegetation dominated by peat mosses, an accumulation of
an organic deposit (minimum thickness between 30 to 40 cm) and a water table level near the soil surface.
Peatlands occupy an area of 346 million hectares in the boreal and subarctic zones (Gorham, 1991). About
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one third of the total carbon in soil (270-370 x 1015g) is stored in boreal and subarctic peatlands (Post et al.,
1982; Turunen et al., 2002). Peatland is an important ecosystem of northern hemisphere or boreal biome
(Lappalainen, 1996).
Among the goods and services produced by natural peatland ecosystems, such as filtration, wildlife
habitat, regional landscape diversity, much attention is paid to their role in global carbon cycling. Boreal
and subarctic peatlands act as a carbon sink (Gorham, 1991), which implies an important role in mitigating
the effects of the global climatic warming (Laine et al., 1996). From this perspective, knowledge of
peatlands in a changing climate is important when estimating their role as carbon sinks.
In the context of this study, the water level drawdown simulates the effect of a predicted scenario of
global warming. Similar to the water level drawdown, climatic warming would lower the water level by
increasing evapotranspiration in the peatland ecosystem. The objectives of this study are to quantify the
effect of long-term water level drawdown on vegetation and CO2 fluxes in a boreal peatland, in order to
better understand the potential implications of global climatic warming on Sphagnum dominated peatlands.
Material and Methods
Study site
The peatland is located in central Finland on the southern boreal zone. The site is a poor fen dominated by
Sphagnum papillosum. A part of the peatland was drained 55 years ago by farmers (National Land Survey
of Finland, 1946) who harvested the peat for animal bedding.
Sampling
Six transects of 100 m were established on the peatland: three on the drained area and three on the natural
area. Transects had six measuring points placed systematically at 20 m of distance from each other. Each
point had three sample plots (56 cm X 56 cm).
Data collection and analysis
We did vegetation surveys by estimating visually the cover of each species in the sample plots from
looking above. Cover was estimated to the closest 1 % under covers of 25 % and to the nearest 5 % for
above. Canonical Correspondence Analysis (CCA) was used to analyse the distribution of sample plots and
the influence of environmental variables.
Measurements of CO2 fluxes were done only on the sample plots of one transect of the drained area.
CO2 fluxes are divided into three components: net CO2 exchange (PN), gross CO2 assimilation in
photosynthesis (PG) and total respiration (RTOT): plant + soil respiration:
PN = PG - RTOT
CO2 fluxes were related to prevailing environmental and biotic conditions: air temperature, water level, soil
temperature, light intensity and leaf area index. CO2 fluxes were inferred by models and then cumulated for
each hour of the exceptionally dry growing season (Finnish Meteorological Institute, 2003) from May 22 to
September 22, 2002. Models were selected using the method of the Akaike’s information criterion
(Burnham & Anderson, 1998).
Results and Discussion
Vegetation
The CCA biplot for all plots revealed a relatively clear segregation between sample plots from the drained
and natural areas of the peatland (Fig. 1a). On the drained area there was a clear gradient from the ditch
(Fig. 1b) following the water table depth which did not exist on the natural area (Fig. 1c).
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Figure 1: CCA biplot showing the distribution of samples and the influence of environmental
variables for a) all plots of both areas, b) drained area and c) natural area. The environmental
variables are: WT = water table depth (cm); DIST = distance from the ditch or the natural edge
of the peatland (m); SHADE = shade cover on the ground layer (%); LITTER = litter cover on
the ground layer (%).
CO2 fluxes
Gross photosynthesis (Fig. 2a) and total respiration (Fig. 2b) both decreased with increasing distance from
the drainage ditch showing higher activity in dry conditions. This trend was reflected in net CO2 exchange
(Fig. 2c). However, all the transect points were net CO2 sinks over the growing season regardless of the
distance from the drainage ditch.
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Figure 2: Reconstructed seasonal budget of CO2 exchange components. Error bars represent the standard
error. a) Gross photosynthesis (PG); b) Total respiration (RTOT); c) Net CO2 exchange.
Conclusion
Vegetation community
Water level drawdown has changed the peatland vegetation. Abundance of species typical to drier peatland
habitats, such as Betula pubescens, Polytrichum strictum and Pinus sylvestris, increased with the intensity
of drainage.
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CO2
Even though the entire transect acted as a net CO2 sink throughout the growing season, water level
drawdown created a gradient in the activity of the system. Surprisingly, the activity increased with the
intensity of drainage.
Understanding the effects of global warming
By lowering the water level, global warming will modify the vegetation of Sphagnum dominated peatlands.
Fifty five years of drainage succession resulted in a plant community adapted to drier conditions. In the
exceptionally dry growing season of 2002, this community had an advantage over the communities adapted
to wet conditions indicating that the effect of climate change might be reduced by the change of vegetation
communities.
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ABSTRACT
The modern Greenlandic identity is constituted in opposition to the Dane as the constitutive Other.
However, as anthropological and historiographic research has shown, demarcation of the Greenlandic
identity has been made with reference to competing criteria. During the so called kalaaliussuseq-debate in
the first decades of the 20th century, ability in the Greenlandic language was pointed out as defining
Greenlandic identity, leaving ability in seal hunting superficially obsolete as a diacriticon.
Since the seventies a re-invocation of the past has combined the linguistic criteria with romantization of
aboriginality, symbolized by the hunter and life in the small settlements. This articulation is, however,
strained by the independence process which is seen to require proficiency in other languages and which
questions the sustainability of the decentralized population structure. I have studied how these questions are
negotiated through the discoursive construction of different existential threats to collective Greenlandic
identity. Different threats point to different identities, and thereby different communities with different
inclusions and exclusions. The material analyzed is the Greenlandic debate on language, as it unfolded in
the Greenlandic press and the Greenland Home Rule Parliament in 2002.
RÉSUMÉ
L’identité groenlandaise modern est constituée en opposition aux Danois qui représentent « l’Autre »
constitutif. Cependant, la démarcation de l’identité groenlandaise, telle qui a été démontré par les
recherches anthropologiques et historiographiques, a été faite en se referant à des critères concurrentiels.
Pendant le débat soi-disant kalaaliussuseq dans les premières décennies du XXe siècle, la compétence dans
la langue groenlandaise était censée définir l’identité groenlandaise, laissant de coté la compétence à la
chasse au phoque, une diacritique désuète.
Depuis les années 1970, la re-invocation du passé a combiné les critères linguistiques avec la
romanticisation de l’aboriginalité, symbolisé par le chasseur et la vie dans les petits peuplements. Cette
articulation, cependant, est poussé à la limite par le processus d’indépendance que l’on perçoit comme
nécessitent une compétence en d’autres langues et qui question la durabilité de la structure de population
décentralisée. Le but de ce travail est d’étudier la façon dont ces questions sont négociées au moyen de la
construction discursive de différentes menaces existentielles à l’identité collective groenlandaise. Des
menaces différentes indiquent des identités différentes, et, ainsi, des communautés avec des inclusions et
exclusions différentes. Le matériel analysé vient du débat groenlandais sur la langue, tel qu’il a pris place
dans la presse groenlandaise et le Parlement sur l’autonomie gouvernementale groenlandais en 2002.
Background
Poststructuralist works on identity tends to focus on radical oppositions and processes of Othering.
Following this tendency risks making the research miss the positive articulation of discursive elements
which carry more information of the identity than mere opposition.
Research Objectives
Kalaallit identity is constituted in opposition to Danishness - ability in the Greenlandic language being the
main diacriticon since the beginning of the 20th century. The aim of my study is to show that the language
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criterion is not absolute since 1) exemptions might be granted, and 2) it is not possible to draw a satisfying
picture of Greenlandic identity with reference to language alone.
Development vs. Decay
Kalaallit identity discourse refers to two different visions of change. On the one hand development is
viewed as essentially Danish and hence destructive of authentic Greenlandic culture and identity. On the
other hand, development, especially in the Gross National Product and the level of education, is
acknowledged to be the key to a future independent Greenlandic welfare state; a vision which everyone
seems to share or at least view as desirable (Skydsbjerg, 2002). Since the Danish language is currently seen
as sine qua non for obtaining education, the discourse imposes a tension on itself: to proceed towards
realizing our true identity as an independent welfare state, we have to loose a bit of ourselves by accepting
dependency on the language of the radical Other.
Visions of Democracy
Being Kalaaleq involves living in a democracy. But Greenlandic identity discourse refers to rather different
discursive repertoires in the perception of the relation between democracy on the one hand and demos, or
the individual, respectively on the other hand.
Two views clashed in the debate on language in 2002: One view perceives democracy as based on an
individual right to participation; another sees democracy as the right of an ethno-culturally defined entity to
determine its own future without interference from Others. This last view makes the delimitation of identity
from Other crucial.
Crossing the Border
The first question of delimitation concerns Danish immigrants to Greenland. If the language criterion was
absolute, learning Greenlandic should make you a Greenlander. This is obviously not the case. The
boundary between identity and Other needs to be upheld; therefore elements of otherwise obsolete criteria
of material culture (e.g. a taste for Greenlandic food) and descent are reactivated.
Assimilation or Acceptance
The second question of delimitation concerns Greenlanders who do not speak Greenlandic. If the language
criterion was absolute, this would obviously be a paradox,. But Greenland in this respect mirrors its Other Denmark - which happens to be one of the few monolingual nations. Hence Danish speaking Kalaallit are
considered not paradoxes but faulty Kalaallit.

Figure 1. Kalaallit/Greenlandic identity constituted in opposition to Qallunaat/Danishness.
Different diacritica succeeds historically - and can be brought back in. Various positively
articulated elements, some partially conflicting, add to Kalaallit identity.
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Conclusion
So as Greenlandic speaking Danes continues to be excluded from Kalaallit identity, Kalaallit who do not
speak Greenlandic are demanded to correct themselves; they are inevitably reproached for their lack. The
only way to escape the blame, whether it be of being a representative of the colonialist Other or of bearing
a lack in ones identity, is to emigrate.
This being so, a substantial number of Danish speaking Greenlanders studying in Denmark are reluctant
to return. As a result, the restrictive identity politics aiming to purify the Greenlandic identity to prepare it
for independence might end up ridding Greenland of a crucial portion of the resources needed for a future
independent welfare state.
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ABSTRACT
A landlocked population of Atlantic cod (Gadus morhua) is known from Ogac Lake as well as several
other meromictic lakes on Baffin Island, Nunavut, Canada. These populations are remarkable on several
levels, yet are very poorly understood. Demographic and life history parameters are compared among three
populations, and to data from marine stocks and a previous study on Ogac Lake (ca. 1960). Although some
individuals grow unusually quickly, growth rates are strongly variable within populations. Maturity is
reached at unusually large sizes and late ages in both sexes, particularly so in females. These populations
are highly cannibalistic, and sex ratios are strongly skewed towards the larger, faster growing females in
older age-classes. Comparisons of limnological features among the study lakes show that all have strong
and stable thermal and salinity stratification and infrequent tidal inflows.
RÉSUMÉ
Une population de morue (Gadus morhua) confinée aux eaux intérieurs existe dans le lac Ogac ainsi que
d’autres lacs méromictiques de l’île Baffin Island, Nunavut, Canada. Ces populations sont remarquables à
plusieurs niveaux mais sont très mal comprises. Nous comparons les paramètres démographiques de du
cycle biologique parmi trois populations et aux données et les stocks marines et une étude précédente du lac
Ogac (ca. 1960). Bien que certains individus grandissent à une vitesse inhabituelle, les taux de croissances
sont très variables au sein des populations. La maturité est atteinte à des très grandes tailles et tardivement
pour les deux sexes, particulièrement chez les femelles. Ces populations sont extrêmement cannibaliques
et les rapports de sexes sont dominés par les femelles plus grandes à croissance accélérée dans les classes
plus âgées. Les comparaisons de caractéristiques limnologiques parmi les lacs étudiés démontrent qu’ils
ont tous de fortes stratifications thermiques et salinés stables et des rentrées de marées peu fréquentes.
Introduction
Landlocked populations of Atlantic cod (Gadus morhua) are known from three coastal lakes in Frobisher
Bay (Ogac Lake) and Cumberland Sound (Qasigialiminiq and Tariujarusiq).
These remarkable
populations persist in an unusual environment at the extreme northern end of the species’ range in
Canadian marine waters. The objectives of this research are (i) to quantify basic physical, chemical, and
biotic attributes of the Arctic lakes in which Atlantic cod occur, and (ii) to study of aspects of their
population biology, life history, and genetics.
Prior work by McLaren (1967a; 1967b; 1969a; 1969b) characterized Ogac Lake as meromictic, having a
freshwater layer at the surface, with a deeper saline layer of approximately full-strength seawater extending
from about 3 to 30 meters, and a hypersaline anoxic layer at the bottom. The lake contains a simplified
community of marine organisms, which either persist as truly landlocked forms, or are carried into the lake
during the highest spring tides, which contribute seawater monthly during the open-water season. In a
related study, Patriquin (1967) estimated that cod in Ogac Lake consisted of a breeding population on the
order of only 500 individuals. They were found to exhibit a high degree of cannibalism, to vary
considerably in growth rate and to mature at a remarkably large size and advanced age. Additional data on
landlocked Atlantic cod are available from Brooker (1994), who described variation in polymorphic
microsatellites in Ogac Lake cod relative to marine stocks, and from Lewis (1989), who provided
population age and size structure data for cod from Qasigialiminiq.
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Methods
During July and August of 2003, data on length, weight, sex, maturity, liver weight, gonad weight, and
stomach contents were collected from 100 cod each from Ogac Lake, Qasigialiminiq, and Tariujarusiq.
Tissue samples and otoliths were also collected for genetic and age/growth analyses respectively.
Underwater video was used to describe benthic macrofauna and to observe cod behaviour and movement in
all three lakes. Plankton tows were made as described by McLaren (1969a) to compare micro-invertebrate
populations among lakes, as well as in Ogac Lake over the 45 years since McLaren’s studies. Bathymetric
measurements were obtained by sonar in both Qasigialiminiq and Tariujarusiq to compare them to Ogac
Lake, for which the bathymetry was described by McLaren (1967b). Salinity, temperature and dissolved
oxygen strata were measured in each basin of each lake to compare these among lakes and over time at
Ogac Lake. Temperature data loggers were deployed near the outflow of each lake to measure the timing
and frequency of tidal inflow.
Preliminary Results
Like Ogac Lake, Qasigialiminiq and Tariujarusiq are salt meromictic lakes, although they are warmer at all
depths, and surface salinity is higher in Tariujarusiq (7 %) than in the other two lakes (< 1 %). One notable
difference is the absence of sea urchins (Strongylocentrotus droebachiensis) from Qasigialiminiq, and their
predominance in the benthos (and cod stomach contents) in Tariujarusiq. Cannibalism appears to be less
frequent in the Cumberland Sound lakes (~14% of stomachs samples contained cod or fish remains)
compared to Ogac Lake (~35%). Preliminary microsatellite DNA analysis at 8 loci has revealed that cod
from all three lakes exhibit remarkably low genetic variation compared to other Northwest Atlantic cod
populations, which is consistent with Brooker’s (1994) report of low allelic variation in the Ogac Lake
population relative to marine stocks. Furthermore, these data confirm Patriquin’s (1967) estimate that the
population of cod in Ogac Lake is small, on the order of only hundreds of adult individuals.
Future Work
Data from temperature loggers will be used to determine the frequency of tidal inflows, which, coupled
with literature-based estimates of rates of isostatic rebound, will allow us to project rates of decrease in
seawater input to the lakes over time. Plankton abundance and species composition, as well as temperature,
oxygen, and salinity profiles will be compared among lakes, and to data from McLaren’s initial studies on
Ogac Lake. We will employ phylogenetic analyses of genetic data to identify which marine cod stocks are
most closely related to these lacustrine populations, and to estimate how long Arctic landlocked cod have
been isolated from these founding stocks. Lastly, we will compare variability in life history features among
these unique landlocked populations to better understand how they are able to survive in these unusual
settings at the extreme of the species’ range.
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ABSTRACT
This study focuses on the Internet and how it changes patterns of communication, self-expression, and
the use of space for those in isolated communities in general, and for aboriginal youth in those areas in
particular. The extent to which these youth perceive the Internet as a force in shaping their identity, and
influencing their perception and use of space, is examined. The Cree communities in northern Quebec
present an interesting case for the exploration of changes in youth’s patterns of communication, selfexpression, and sense of place because they constitute the largest proportion of the population (40.2%) and
are living in isolation from major urban centers. The study is conducted in the Nemaska Cree community of
the James Bay region. The methodology includes: 1) A questionnaire designed to assess the opinion of
youth on the effectiveness of aboriginal and other youth webpages to provide relevant and reliable
information as well as their perspective on the role of the Internet in shaping identity and notions of space,
2) The researcher working closely with Cree youth in the development of a webpage for the Nemaska Cree
youth organization.
RÉSUMÉ
Cette étude s’axe sur l’Internet et la façon qu’il change la communication, l’extériorisation et
l’utilisation de l’espace dans les communautés isolées en générale, et pour les jeunes autochtones dans ces
régions, en particulier. Le degré à laquelle ces jeunes perçoivent l’Internet comme une force qui aide à
former leur identité et influence leur perception et leur utilisation de l’espace, est examiné. Les
communautés Cris du Nord du Québec présentent un cas intéressant pour l’exploration des changements
dans les modèles des jeunes de communication, extériorisation et le sentiment d’appartenance parce qu’ils
représentent la proportion la plus importante de la population (40,2%) et vivant en isolation des centres
urbains importants. Cette étude est menée au près de la communauté Cri Nemaska de la région de la baie
James. Cette méthodologie inclut : 1) Un questionnaire conçu pour évaluer l’opinion des jeunes sur
l’efficacité des pages web autochtones et des jeunes comme source de renseignements pertinents et
crédibles ainsi qui leur perspective sur le rôle de l’Internet pour former leur identité et les notions de
l’espace, 2) Le chercheur a travaillé de près avec les jeunes Cris dans le développement d’une page Web
pour l’organisation des jeunes Cri Nemaska .
The impacts of the Internet on society have been portrayed either as utopian or dystopian. This
dichotomy presents a barrier to the practical applicability of the Internet in day-to-day situations because it
neglects locality by way of broad generalizations and operates within a paradigm of technological
determinism – speculating on what the Internet can or will do, rather than how people already use and
perceive the Internet (Christensen, 2003). A common understanding of these approaches is that the Internet
lacks geography; locality has no meaning in cyberspace. As a result, many believe that the disembodying
effect of the Internet renders the notion of place meaningless; users come upon a placeless social vacuum
where they shed their identity and therefore their link to a physical geographic location (Featherstone &
Burrows, 1995; Graham, 2002; Haraway, 2000). However, is this how users actually experience the
Internet on a daily basis? Do they turn on and off their identity while shopping for clothes on e-bay? Does a

Radu: Cree Cyberspatial Behaviour

198

16 year-old teenager feel disconnected from reality while chatting with a friend on MSN at the school’s
computer lab?
Studies have revealed that daily Internet experiences and uses are specific and practical in nature
(Christensen, 2003; Kwan, 2001; Miller & Slater, 2000). Locality or ‘place’ exert a significant influence on
a user’s experience in cyberspace, whether expressed in relation to self-representation on the Internet
through the production and maintenance of Web pages, and/or through individual cyberspatial behavior and
Internet use. Christensen (2003) found that Inuit web pages “tell their own stories that confirm the urge of
Inuit to inform and update others about the life in the Arctic regions – telling about home” (p.19). The
strong link to locality and cultural identity is also illustrated in Miller and Slater’s (2000) analysis of
Internet use among Trinidadians. They found that Trinidadians have a ‘natural’ affinity to the Internet, their
national identity and culture being central to their use of this medium, which has especially helped
Diaspora Trinidadians strengthen their relationships with their extended families. As with the Inuit,
Trinidadians are also sensitive to misconceptions about their culture and use the Internet to give an accurate
picture of what it means to be Trinidadian. Thus, the Internet is thus not a “monolithic or ‘placeless’
cyberspace”, but one firmly grounded in geography and personal identities (Miller & Slater, 2000, p.1). As
a result its use and the ways in which it is perceived are as numerous as there are users.
The present research draws upon the aforementioned theoretical understandings in an attempt to
examine cultural and spatial representations on the Web with respect to a remote northern Cree community
– the James Bay Cree community of Nemaska in northern Quebec (see Figure 1) – focusing specifically on
the day-to-day experience of youth with Internet technologies. The objective of the research is to
understand the impact of the Internet on patterns of communication, self-expression, and the use of space.
By focusing on questions related to how Cree youth understand and perceive this technology it is hoped
that we can better understand the forces of change - local accommodations, adaptations and appropriations
of new technologies.

Figure 1. Quebec’s James Bay area.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Radu: Cree Cyberspatial Behaviour

199

Table 1. Age characteristics of the sample group.
Age Characteristics
Age 15-19
Age 20-24
Age 25-44
Age 45-54
Median age of the population
Total sample size

Total

Male

Female

11
11
6
2
21
30

5
7
3
0
21

6
4
3
2
21

% of Population Within
Age Groups
20
16.9
3.8
3.6

*Sample data represent 5.3% of total pop
**Sample data represent 9.1% of population within age groups

An ethnographic study of the Internet should help avoid gross generalizations of a ‘typical’ user and
stereotypes linked to romanticized, technophile, and mythic ideas about cyberspace. As Levy (1997) so
eloquently explains: “Instead of starting from what people or communities lack or ignore, we start from the
appreciation of what people and communities have and know... Growing gently new ideas and skills from
the contextual needs and choices of the communities” (p. 3). The methodology of the present study focuses
on maximizing the inputs of Cree youth into the research through the inclusion of questionnaire surveys,
interviews, participant observation and workshops focused on documentation of local experiences and
concerns related to Internet use.
Preliminary results show that Nemaska Cree youth do not perceive the Internet as either cornucopia - a
medium that presents limitless possibilities and the answer to all ills - nor as panopticon – a surveillance
device or destroyer of cultures. Rather, they see the Internet as a practical tool that allows them to be in
touch with loved ones, provides information, helps them shop, and informs others about their culture,
identity and locality. Some responses to questions concerning Internet use included:
“It’s fun surfing the Net. It’s like doing research in the easiest way.”
“I can find whatever I am looking for and it is faster.”
“I can have a chance to chat with my other friends that are in college or other
communities.” (Personal Communications, July, 2003)
“I use the Internet to shop and pay bills, and get information from all over the world.”
“It’s a lot more easier to look for some information [on the Internet].” (Personal
Communications, August, 2003)
This study has revealed that though the Internet may lead to changes in communication patterns and
culture, such as language and social interactions, it can nevertheless reinforce and sustain the same or other
aspects of culture, which can influence the way Internet technologies are perceived and used:
“ If I were a hacker it would probably be very important [to have Internet connection]”
“[The Internet] is addictive and a waste of time...Cree traditions are more important.”
(Personal Communication, August, 2003)
Cree presence on the Internet has been established and it has become obvious that locality plays an
important dimension for the Cree in cyberspace, whether from self-representation on the Internet through
the production and maintenance of Web pages, and/or from individual cyberspatial behavior and use of
Internet.
The Summer Computer Training Program, developed and presented by the researcher, has revealed that
many community members are at a disadvantage (compared to urbanites) in terms of their computing skills
and knowledge of the Internet. In contrast, a significant proportion of individuals (83%) have expressed
their interest and readiness to participate in cyberspace, especially for perceived economic and educational
benefits. Thus, providing logistical support and training opportunities that reflect an understanding of the
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Cree culture and aspirations and provide an alternative medium for Cree self-expression, is key to
maximizing individual access and to capitalize Internet resources.
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ABSTRACT
As the conflicts over the management of natural resources or the right to hunt whales show, the
increasingly interconnectedness of the world has brought about new consequences for local people in
Greenland. In my opinion the dispute over hunting and whaling results from the clash of different cultural
concepts of nature, nature conservation and sustainability and the failure of the various parties to develop a
sensitivity for inter-cultural processes of communication. Nature is no universal concept, meaning the same
for everyone no matter what culture he or she belongs to. Whereas mostly European biologists and
environmentalists try to implement their concepts of “nature conservation” and “sustainability” known
from the societies of origin, the Greenlandic Inuit articulate their own concept emphasizing the unspoiled
Greenlandic nature and the impossibility of its destruction. It is in fact a concept, which dates back to a
concept used by European missionaries, traders, explorers and whalers who invented the Greenlanders as a
primitive people who lived in harmony with nature. In taking over the role that was allocated by Europeans,
Greenlanders got recognition in the global power struggle. They entered the discourse and were able to
change it. After the publication of the book "Farvel til Grønlands Natur" ("A Farewell to Greenland's
Wildlife") in 2001, where the journalist Kjeld Hansen is deconstructing the image of Greenlanders living in
harmony with their environment, the scope for action will be limited for Inuit in the near future.
RÉSUMÉ
Comme le démontre la gestion des ressources naturelles ou le droit de chasser les baleines,
l’interdépendance de la planète a résulté en de nouvelles conséquences pour les natifs du Groenland. Selon
moi, la dispute envers la chasse et la chasse à la baleine résulte de différents concepts culturels de la nature,
la préservation de la nature et la durabilité et la défaillance des divers intéressés à deviser une sensibilité
aux processus de communications inter-culturelles. La nature n’est pas un concept universel, signifiant la
même chose pour chacun peu importe la culture à laquelle il ou elle appartient. Tandis que la majorité des
biologistes et environnementalistes européennes essaient de mettre en œuvre leurs concepts de la
« préservation de la nature » et « durabilité » tels qui sont connus dans leurs sociétés d’origine, les Inuit du
Groenland articulent leur propre concept, mettant l’emphase sur la nature groenlandaise vierge et
l’impossibilité de sa destruction. En fait, c’est un concept, qui date d’un concept utilisé par les
missionnaires, commerçants, explorateurs et les baleiniers européens qui ont inventé la notion que les
Groenlandais étaient un peuple primitif vivant en harmonie avec la nature. En acceptant le rôle attribué par
les Européens, les Groenlandais ont obtenu une certaine reconnaissance dans le conflit de pouvoirs
globaux. Ils ont pris part au discours et on pu la changer. Après la publication du livre « Farvel til
Grønlands Natur » (« Adieu à la faune du Groenland ») en 2001, dans lequel le journaliste, Kjeld Hansen,
déconstruit l’image des Groenlandais vivant en harmonie avec leur environnement, le champ d’action sera
limité pour les Inuit pour les prochaines années à venir.

Introduction
Increasing global interconnectedness has resulted in new consequences for the local people of Greenland.
This is well illustrated in controversies surrounding the management of natural resources, especially
wildlife (see Caulfield 1997, Lynge 1992, Nuttall 1998, Sejersen 2002, Ward 1994). In my opinion,
disputes about hunting and whaling are affected by a clash of different cultural concepts of nature, nature
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conservation, and sustainability, and by the failure of the various parties to develop a sensitivity for intercultural processes of communication. Nature is not a universal concept. It changes along with the varying
cultural background from which it is perceived (see Descola, 1996; Ingold, 2000). Whereas most European
biologists and environmentalists try to implement their concepts of “nature conservation” and
“sustainability”, derived from contemporary debates in their respective societies, the Greenlandic Inuit
today articulate their own concept, emphasizing the unspoiled Greenlandic nature, the perceived
impossibility of its destruction, and their own capability as environmentalists. As the following abbreviated
analysis extracted from a chapter of my dissertation (Sowa, forthcoming) show, this articulation is, in fact,
a concept that dates back to one used by European missionaries, traders, explorers and whalers, who
invented the image of Greenlanders as a primitive people living in harmony with nature in the first place.
Six Emergent Themes
In order to attain a more fundamental knowledge of the source of this conception as well as to comprehend
existing stereotypes and images of Greenlanders, it was necessary to reconstruct some dominant images of
Greenlanders (who were often described through their relation to nature) in a historical perspective. Six
dominant (ideal-typical) images which reflect the Greenlandic human-nature relationship emerge (see
Figure 1): The Uncivilized Barbarians”, “The Noble Savages”, “The Eskimos Projected as the New
Humans”, “The Noble Eco-Savages”, “The Modern Nature Lovers” and “The Destroyers of Nature”. All
these images are based on a continuum between “barbarism” and “love of nature”. In other words: these
descriptions picture Greenlanders either too negatively or too positively idealised. Most remarkable, they
are mostly constructed by the more powerful, cultural Other, rather than from the self.
The first image constructed by missionaries, whale hunters or adventurers, showed the Greenlander as
“the uncivilized barbarian”, as an animal-like creature lacking any cultural competence (see for example
the travel story of Kühn 1741). Missionaries like the Protestant Norwegian-Danish Hans Povelsøn Egede or
the Moravian David Cranz often mentioned the lack of manners, conventions, shamefacedness and
discipline in their diaries and reports (Egede 1737, 1741; Cranz 1765, 1770). In their perspective,
Greenlanders were stupid and barbarous savages who consume lice and other bugs, follow only their
compulsive instincts and affects, and share their wives. These descriptions also legitimated the work of the
missionaries who wanted to “help” Greenlanders to become more civilized by teaching them Christianity.
In the same reports, there exists a second dominant image of the Greenlander: the image of “the noble
savage” (Egede 1737, 1741; Cranz 1765, 1770). From the perspective of the European visitors,
Greenlanders were also seen as a people who lived in a natural state and were ignorant of the civilised
nature of society. The intellectual debate, whether civilisation had a good or a bad influence on human
nature was in fact a central debate of Western culture at that time and can, for example, be found in the
works of Christopher Columbus, Michel de Montaigne or Jean Jacques Rousseau, who wrote about the
“noble savages”. According to this kind of projection, humans were good and happy by nature and only
corrupted by civilization and private property. Traditionally, European reports showed a huge amount of
fascination for Greenlanders and their outstanding abilities to survive in the “hostile” Arctic. In those
accounts, Greenlanders appeared as a people who live in very poor but happy circumstances.
This image of the Greenlandic relation to nature returned as a romantic version of the circumpolar
“Eskimo” in the 19th and 20th century, an image that is still present nowadays (Fienup-Riordan 1990). The
popular image of the “Eskimo” replaced the former, often more sophisticated analysis of many local groups
in the Arctic, which took into account their specific cultural, historical and social context. This new picture
rejected Arctic diversity and expressed the Euro-American desire for a happy, free, peaceful and
independent people, not yet contaminated by the corruptions of civilisation. In other words: Eskimos were
the “new humans” equipped with traits which people in industrialised countries valued and missed in
themselves. Through representations in different media, like the collection of tales by the DanishGreenlandic Polar researcher Knud Rasmussen (Rasmussen 1907, 1922, 1947) or the cinema production
Nanook of the North (1922) und The Wedding of Palo (1934), Eskimos were transformed into admirable
idols. The fictional accounts of the Eskimo culture were seen as authentic and unchangeable. Hence, all the
films presented the Eskimo culture before the contact with Europeans took place. This means that the films
did not document the local life at that time, but showed an idealised image of a life as it could have been or
maybe was centuries ago.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Sowa: Perceptions of Greenlandic Inuit

203

Due to the increasing endangerment of the environment, an ecological critique of modern technology
and science arose in the industrial countries in the 1970s and 1980s. In the wake of this development,
indigenous people such as American Indians, Australian Aborigines and Eskimos were idealised as
exemplary peoples living close to nature. The so-called Naturvölker were now interpreted as
“environmental saints” or – as Whelan (1999) puts it – “noble eco-savages”. “We” in the Western world – a
thought of that time – were alienated from nature and hoped to learn and profit from their ecological
wisdom and life-style. The American Indians, in the figure of Chief Seattle, became the most prominent
group of these projected “noble eco-savages” in Europe (see Kaiser 1987). Because of their welldocumented respect for animals (see Søby 1969/70), as in their idea that animals were non-human persons
(Fienup-Riordan 1990), the image of Eskimos was also recoloured “green” and exploited by environmental
groups in order to mobilise people in their own societies (see Rasmussen et al. 2002).
Today the Greenlanders take over this image of the “noble eco-savages” and present themselves as
“modern nature lovers”. For the first time in history, they have articulated their own relation to nature and
they emphasize the harmonious character of their human-nature relation, an idea originally projected by
Europeans and Americans. The image of the “modern nature lover” combines both the affiliation to the
global, developed world and a close relation to nature. Greenlanders present themselves as modern
consumers and sustainable environmentalists, a perfect combination of modernity and tradition. The
cultural self-representations of Greenlanders during international events (e.g. sealskin fashion show at
EXPO 2000 or the presentation of the Greenlandic food kalaalimernit at the Arctic Winter Games 2002),
the self-image of certain Greenlandic companies (e.g. the representation of the sealskin tannery Great
Greenland) and the self-description of the Greenlandic culture (especially the representation in tourism
where the Greenlandic culture is described as “an age-old way of life that is thoroughly in harmony with
nature” [Greenland Tourism, 2000]) amply proves the point (see Sowa, forthcoming). By taking over the
role that was originally attributed to Greenlanders by Europeans, they attained recognition in the global
power struggle.
Finally, a sixth contemporary image of the Greenlanders’ relation to nature depicts Greenlandic hunters
and fishermen as “destroyers of nature”. This image arose after the publication of the book Farvel til
Grønlands Natur in 2001 (Hansen 2002a), in which the Danish journalist Kjeld Hansen deconstructed the
image of the Greenlander who lives in harmony with his environment by reproducing scientific data
published by European scientists and journalists who argued that Greenlanders are not using their natural
resources in a sustainable way. The so-called barbaric “Killer Inuit” (Hansen 2002b), who are
overexploiting the Greenlandic resources, need – according to Hansen’s argument – European assistance in
order to “learn” the “right” knowledge about nature and nature management. The Greenlandic Home Rule
Government is now faced with international pressure. In this instance the pendulum of global perception of
the Greenlandic Inuit strikes back from “love of nature” to “barbarism”.
Conclusion
Currently there are limits of sustainability in Greenland. Sustainability is de facto a Western conception and
the traditional lifestyle of the Greenlandic Inuit has not much to do with the idea of nature conservation.
However, there has to be a possibility for Greenlanders to develop their own concept of sustainability
regarding their own cultural context. In my opinion, an understanding of the cultural Arctic Other is only
possible if we reflect the predetermined stereotypical projections of Inuit/Eskimos of the past and present
and if we keep an open mind to conceptions of “nature” and “nature conservation” that are different from
“our” own. This could create a more constructive and more equitable dialogue in the future.
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ABSTRACT
We tested efficacy of using lacustrine sediments to obtain information regarding mass movement
frequency and examined the form and frequency of debris flow activity across a climatic and permafrost
gradient between northwestern British Columbia and southwestern Yukon Territory. A cable operated
piston corer was employed to collect five lacustrine sediment cores at one site and four from another.
Laboratory analyses is currently being undertaken and magnetic susceptibility and X-ray analysis have
been completed. The cores will subsequently be split into halves, sketched, and subjected to laser particle
size analysis, loss on ignition analysis, and radiocarbon bulk dating of sediment.
RÉSUMÉ
Nous avons examiné l'efficacité d'employer les sédiments lacustres pour obtenir l'information
concernant la fréquence de masse de mouvement et avons examiné la forme et la fréquence de l'activité
d'écoulement de débris à travers un gradient climatique et de pergélisol entre Colombie britannique du
nord-ouest et territoire du sud-ouest de Yukon. Un corer de piston actionné par câble a été utilisé pour
rassembler cinq noyaux lacustres de sédiment à un emplacement et quatre des autres. Des analyses de
laboratoire actuellement est entreprises et la susceptibilité et l'analyse magnétiques de rayon X ont été
accomplies. Les noyaux seront plus tard coupés en moitiés, esquissés, et soumis à l'analyse de dimension
particulaire de laser, à la perte sur l'analyse d'allumage, et à dater en bloc de radiocarbone du sédiment.
Debris flows are capable of transporting tens of thousands of cubic metres of water-saturated debris over
several kilometres as a viscous rapid mass movement (Selby, 1985; Bovis, 1993). Debris flows are
initiated by the rapid saturation of slope material with the required water provided through intense
precipitation events, the melting of snow and ice, and/or the melting of icy permafrost. Permafrost has also
been recognized as a factor in the initiation of debris flows in its role as a near surface acquiclude (Rapp,
1960; Caine, 1980; Clague, 1981; Nyberg and Lindh, 1990). Various climate change scenarios suggest that
more intense precipitation events and degradation of alpine permafrost may increase the frequency of rapid
mass movements, especially in areas of discontinuous and thin permafrost (Evans and Clague, 1997; Ryder,
1998). However, these inferences are unsupported by data and in order to make accurate predictions
regarding climate change and debris flow activity, the relationships between precipitation, permafrost, and
debris flow initiation must be established.
The primary goal of this research was to test the efficacy of using lacustrine sediments to obtain
information regarding mass movement frequency. The secondary goal was to examine the form and
frequency of debris flow activity across a climatic and permafrost gradient between northwestern British
Columbia and southwestern Yukon Territory. These two goals were subdivided into four objectives:
1) Is debris flow activity on slopes adjoining lakes in the study area detectable in lacustrine
sediments?
2) Is it possible to use lacustrine sediments as indices of rates or changes in rates of debris
flow activity in the study area?
3) Is there a gradient in the frequency of debris flow activity across the climate gradient?
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4) Is there a relationship between debris flow form and frequency and the presence or absence
of permafrost?
Debris flow features at Three Guardsmen Lake, British Columbia (59º 37’ N, 136º 27’ W, 940 metres
ASL) and Mount Aramis Lake (unofficial name), Yukon Territory ) (61º 11’ N, 137º 15’ W, 1220 metres
ASL) were mapped and photographed. Slope profiles were determined using an Abney level. These sites
were selected because of the strong precipitation and permafrost gradient between the two (2500 mm/year
with isolated patches of permafrost for Three Guardsmen Lake and 300 mm/year in extensive
discontinuous permafrost for Mount Aramis Lake). A cable operated piston corer was employed to collect
five lacustrine sediment cores from Three Guardsmen Lake and four lacustrine sediment cores from Mount
Aramis Lake. The collected cores were extruded, wrapped in plastic and aluminum foil, and encased in
ABS pipe for shipment. Laboratory analyses is currently being undertaken at the University of Ottawa.
Magnetic susceptibility and X-ray analysis have been completed. The cores will subsequently be split into
halves, sketched, and subjected to laser particle size analysis, loss on ignition analysis, and radiocarbon
bulk dating of sediment.
Debris flow slope profiles for Three Guardsmen Mountain and Mount Aramis are presented in Figure 1.
The steeper sub-aerial slope at Three Guardsmen Mountain continues sub-aqueously and results in greater
water depths than at Mount Aramis.
Graphs of magnetic susceptibility for the cores retrieved from Three Guardsmen Lake and Mount
Aramis Lake both display significant peaks in magnetic susceptibility along the length of the cores (Figure
2). The peaks in the graphs highlight discrete sedimentation events that may be debris flows and may also
be used for the correlation of adjacent cores. Splitting and further analysis of the cores as noted above,
should reveal the presence or absence of a debris flow signature in the lake sediments.

Figure 12. Debris flow slope profiles for Three Guardsmen Mountain, British Columbia (left) and Mount
Aramis, Yukon Territory (right).

Figure 13: Magnetic susceptibility graphs for a core from Three Guardsmen Lake (left) and a core from
Mount Aramis Lake (right).
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Keynote Address
Mark Nuttall
Henry Marshall Tory Professor, University of Alberta
Thinking Across Boundaries: Perspectives on Interdisciplinary Research in the North
Our changing understandings of the Arctic and its place in the modern world, together with the very real
changes taking place to the biogeophysical, human and geopolitical nature of the region, pose challenges
for Northern researchers. For Northern residents, researchers and policy-makers, many of these changes are
of pressing contemporary concern, requiring researchers to respond appropriately by forging collaborative
partnerships across disciplinary boundaries. Understanding the processes and impacts of climate change,
for example, demands the development of innovative multidisciplinary methodologies between natural and
social scientists, as well as participatory research incorporating the perspectives and knowledge of Northern
residents affected by climate change. This talk considers aspects of multi- and interdisciplinary research
and argues that thinking across boundaries is an increasingly important requirement for anyone engaged in
Northern research.
Dr. Nuttall was recently appointed as the Henry Marshall Tory Professor at the University of Alberta.
Prior to this he was a Professor of Social Anthropology at the University of Aberdeen, Scotland. His
research interests focus on sustainability and social and environmental change in the circumpolar North,
particularly in Greenland, Alaska, Canada and northern Scandinavia, and he is committed to developing
multidisciplinary perspectives on researching issues of pressing contemporary concern to Northern
communities. He is currently involved as a lead author for the Arctic Council's Arctic Climate Impact
Assessment (ACIA) and is a member of the steering committee of a new Arctic Council project, the Arctic
Human Development Report. He is co-editor of The Arctic: Environment, People and Policy (Taylor and
Francis, 2000) and Cultivating Arctic Landscapes: Knowing and Managing Animals in the Circumpolar
North (Berghahn, 2003), and editor of The Encyclopedia of the Arctic (Routledge, forthcoming) as well as
being author of several books and many articles on Arctic and North Atlantic societies.
Transcender les frontières : des perspectives sur la recherche interdisciplinaire dans le
Nord
Notre façon de comprendre l’Arctique et sa place dans le monde moderne, change, tout comme les
changements réels qui prennent place dans la nature biogéophysique, humaine et géopolitique de la région,
posant des défis aux spécialistes des recherches dans le Nord. Pour les résidents, chercheurs et les
décisionnaires du Nord, beaucoup de ces changements sont des préoccupations contemporaines des plus
urgentes, nécessitent que les chercheurs répondent de façon appropriée en forgeant des partenariats
collaborateurs au-delà des frontières disciplinaires. Comprendre les processus et les impacts du
changement climatique, par exemple, demande l’élaboration de méthodologies multidisciplinaires
novatrices entre les sciences naturelles et sociales, ainsi qu’une recherche participative qui incorpore les
perspectives et les connaissances des résidents du Nord affectés par le changement climatique. Cette
présentation examine les aspects de recherches multi- et interdisciplinaires et offre l’argument que
transcender les frontières est une nécessité de plus en plus importante pour quiconque fait de la recherche
dans le Nord.
Mark Nuttall est Professeur d’Anthropologie sociale à l’University of Aberdeen, Écosse, mais
déménagera au Canada pour remplir le poste de professeur Henry Marshall Tory à l’Université de l’Alberta
en juillet 2003. Ces intérêts en recherches s’axent sur la durabilité et les changements sociaux et
environnementaux dans le Nord circumpolaire au Groenland, l’Alaska, le Canada et le Nord de la
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Scandinavie, et il est déterminé de développer des perspectives multidisciplinaires lors de la recherche sur
les préoccupations contemporaines les plus urgentes pour les communautés du Nord. Il est actuellement
l’auteur principal du Arctic Climate Impact Assessment (ACIA) {évaluation des incidences du changement
climatique dans l'Arctique) du Conseil de l’Arctique et il est membre du comité directeur pour le nouveau
projet du Conseil de l’Arctique « le Rapport sur le développement humain arctique ». Il est le co-éditeur de
« The Arctic: environment, people and policy » (Taylor and Francis, 2000) et « Cultivating Arctic
Landscapes: knowing and managing animals in the circumpolar North » (Berghahn, 2003), et l’editeur de
« The Encyclopedia of the Arctic » (Routledge, à venir) ainsi que l’auteur de plusieurs livres et nombreuses
articles à propos de l’Arctique et les sociétés du Nord de l’Atlantique.
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Students Panel
Student Voices on Collaboration in Northern Research
As emerging scholars, this panel has come together to put forward an exchange of ideas regarding the
concept of collaborative research from varying disciplinary and cultural perspectives. Panelists will offer,
based on their past and current research initiatives, how they “break the ice” through relationship-building
with and gaining recognition of the value of their research from communities, government, industry,
academia, all while taking into consideration insider/outsider status in terms of place and space. Panelists
will recount the challenges they have experienced while negotiating these relationships, the boundaries that
have been transcended, and the personal and professional transformations that have taken place as a result.
The function of the panel is to stimulate thought and discussion concerning the graduate student
experience, a time in which we are developing the knowledge, skills, and attitudes necessary to conduct
ourselves as lifelong researchers. This process will foster innovative and superior scholarship in northern
research and ultimately have an impact on better understanding human-environment interactions both
locally (in the field) and globally (through dissemination). The panel has agreed to entertain this topic in
the form of a facilitated conversation and we welcome open dialogue from conference delegates.

La coopération à la recherche nordique – les voix des étudiants
Ce panel, composé d’universitaires en émergence, s’est rassemblé pour mettre de l’avant un échange
d’idées à propos du concept de la recherche coopérative de divers points de vu disciplinaires et culturels.
Les membres du panel se serviront de leurs initiatives de recherches passées et actuelles pour présenter les
approches qu’ils utilisent pour « briser la glace » au moyen de l’établissement de relations avec les
communautés, gouvernements, industries, le monde universitaire, ainsi que d’obtenir une reconnaissance de
la valeur de leurs recherches, tout en tenant compte du statut « du dedans/du dehors » en termes de lieux et
d’espaces. Les membres du panel parleront des défis auxquels ils ont fait face en négociant ces relations,
les limites transcendées, et les transformations personnelles et professionnelles qui en ont résulté.
L’objectif du panel est de stimuler la réflexion et les discussions à propos des expériences en tant
qu’étudiants des cycles supérieurs, une période lorsque nos connaissances, capacités et attitudes nécessaires
pour que nous puissions être des chercheurs en permanence, sont en voie de développement. Ce processus
favorisera la scolarité novatrice et supérieure dans la recherche nordique et, en bout de ligne, résultera en
une meilleure compréhension des interactions humains-environnement localement (sur place) et
globalement (dissémination). Ce panel a accepté de discuter de cette question par la voie d’une
conversation facilitée et nous anticipons un dialogue ouvert avec les délégués à la conférence.
Participants:
Ken Caine is a Rural Sociology PhD student in the Department of Rural Economy at the University of
Alberta. Most recently he was Natural Resource Extension Specialist with the Northern Forest Research &
Extension Partnership in British Columbia, and Extension Forester with the Government of the Northwest
Territories in Hay River. He is a graduate of the University of Alberta (B.Sc. Forestry) and Northern
Alberta Institute of Technology (Dip. Ecological Sciences). Ken, his wife Vera, and their two Bernese
Mountain dogs currently reside in Déline, Northwest Territories. His research with the community of
Déline addresses the nexus of social and natural science and traditional knowledge relating to communitybased research and the management of Great Bear Lake.
Vera Caine is a PhD student in the Department of Educational Policy Studies at the University of Alberta.
Her research focuses on the identity stories of aboriginal youth in a remote northern community. She is
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particulalry interested in qualitative and arts-based research methodolgies, as well as collaborative,
community-based research approaches.
Heather Castleden is a doctoral student in the Department of Earth and Atmospheric Sciences at the
University of Alberta. Her area of research is studying relationships linking communities, health, and the
environment in Northern Canada. She has a Master of Education degree in Adult and Higher Education
with cross cultural research experience in the North (University of Alberta) and a Bachelor's Degree in
Native Studies and Anthropology (University of Manitoba). Heather was born in the Northwest Territories
and has chosen to focus her academic studies on that region so she can return to the North as often as
possible.
Ryan Danby is a PhD candidate in the Department of Biological Sciences at the University of Alberta. His
research interests emphasize the use of landscape ecology as a framework for the study of ecosystem
change and the role and use of science in regional environmental management, particularly related to
national parks and other protected areas. Ryan’s dissertation research is examining the dynamics of the
forest-tundra ecotone in the Kluane Region of the Southwest Yukon.
Paul Frame received his B.Sc. in Fisheries and Wildlife Management with an emphasis in Conservation
Biology from the University of Minnesota in 2001. He is now a Master’s student in the University of
Alberta’s Department of Biological Sciences and is studying factors that influence wolf productivity and
den use in the central barrens, NWT. When Paul is not in the field or in front of his computer, he enjoys
fly-fishing and reading stories about the North.
Brenda Parlee is a doctoral candidate with the Natural Resources Institute at the University of Manitoba.
She has lived and worked in northern communities and has participated in collaborative community-based,
community-driven research and monitoring projects. Brenda is acting as the facilitator of the panel
discussion.
Participants:
Ken Caine est un aspirant au doctorat en Sociologie rurale au Department of Rural Economy à l’Université
d’Alberta. Récemment, il a été un spécialiste vulgarisateur des ressources naturelles avec le Northern
Forest Research & Extension Partnership en Colombie-Britannique et un forestier vulgarisateur avec le
gouvernement des Territoires du Nord-Ouest à Hay River. Il est diplômé de l’Université de l’Alberta (B.Sc.
Foresterie) et du Northern Alberta Institute of Technology (Dip. Sciences écologiques). Ken, son épouse,
Vera, et leurs deux chiens bergers de Berne, résident actuellement à Déline, Territoires du Nord-Ouest. Sa
recherche auprès de la communauté de Déline adresse le lien entre les sciences sociales et naturelles et les
connaissances traditionnelles se rapportant à la recherche communautaire et la gestion du Grand lac de
l’Ours.
Vera Caine est une aspirante en doctorat au Department of Educational Policy Studies. Sa recherche se
concentre sur les contes identitaires des jeunes Autochtones dans une communauté du Nord éloignée. Elle
s’intéresse particulièrement aux méthodologies de recherche qualitative et basée sur les arts, ainsi que les
approches de recherches communautaires collaboratrices.
Heather Castleden est une aspirante au doctorat au Department of Earth and Atmospheric Sciences à
l’Université de l’Alberta. Son domaine de recherche est l’étude des relations reliant les communautés, la
santé et l’environnement dans le Nord du Canada. Elle possède une Maîtrise en Éducation spécialiste en
éducation des adultes et éducation supérieure avec de l’expérience transculturelle dans le Nord (Université
de l’Alberta) et un baccalauréat en Études sur les Autochtones et l’Anthropologie (Université du
Manitoba). Heather est née dans les Territoires du Nord-Ouest et a choisi d’orienter ses études scolaires
vers cette région pour qu’elle puisse retourner dans le Nord aussi souvent que possible.
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Ryan Danby est un aspirant au doctorat au Department of Biological Sciences à l’Université de Alberta.
Ses recherches s’axent sur l’utilisation de l’écologie du paysage en tant que cadre pour l’étude des
changements aux écosystèmes et l’emploi de la science pour la gestion environnementale régionale,
particulièrement en rapport aux parcs nationaux et les autres aires protégés. La recherche de Ryan pour sa
dissertation examine les dynamiques d’écotone forêt-toundra de la région Kluane du sud-ouest du Yukon.
Paul Frame à reçu son B.Sc. en Gestion des pêcheries et de la faune avec une emphase sur la Biologie de
conservation de l’University of Minnesota en 2001. Il poursuit sa Maîtrise au Department of Biological
Sciences à l’Université de l’Alberta et il étudie les facteurs qui influencent la productivité des loups et
l’utilisation de tanières de la toundra centrale, TN-O. Lorsque Paul n’est pas sur site ou devant son
ordinateur, il aime la pêche à la mouche et lire des histoires à propos du Nord.
Brenda Parlee est une aspirante au doctorat au Natural Resources Institute à l'Université du Manitoba. Elle
a vécu et travaillé dans les communautés du Nord et a participé en la recherche et le contrôle des projets
communautaires collaboratrices, dirigé pars la communauté. Brenda agira comme animatrice du panel de
discussion.
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Scholars Panel
The Nuts and Bolts: Collaboration and Interdisciplinary Research in The North
As outstanding scholars from a variety of disciplines, panel members Laurie Chan, Nancy Gibson, Stan
Wilson, and Brett Wolfe will discuss the challenges and rewards of conducting research that is both
collaborative and interdisciplinary in nature. In using the term "collaborative," we are especially excited at
the prospect of gaining insight into how these researchers have worked with various northern communities
in some truly innovative ways. As leaders in their respective fields, these distinguished academics serve as
role models for emerging scholars. By learning from their experiences, it is hoped that we will be able to
see the possibilities of collaborative and interdisciplinary research, while acknowledging and working
through the potential pitfalls that can be associated with such research. Malcolm Scoble will serve as the
moderator for this discussion.

Les rouages : la collaboration et la recherche interdisciplinaire dans le nord
Des universitaires de renom d’un variété de disciplines, les membres du panel, Laurie Chan, Nancy Gibson,
Stan Wilson, et Brett Wolfe discuteront des défies et des récompenses d’entreprendre de la recherche qui
est coopérative et interdisciplinaire. En utilisant le terme « coopérative », nous sommes particulièrement
captivés par la possibilité d’obtenir des aperçus des approches que ces chercheurs ont utilisées efficacement
avec diverses communautés du Nord de façons vraiment novatrices. En tant que leaders de leurs domaines
respectifs, ces universitaires distingués servent de modèles pour les érudits émergeants. En apprenant de
leurs expériences, nous espérons que nous pourrons voir les possibilités de recherche coopérative et
interdisciplinaire, tout en reconnaissant et trouvant des solutions aux embûches possibles qui peuvent être
associé à de telle recherche. Malcolm Scoble servira de modérateur de cette discussion.
Participants:
Laurie Chan is an Associate Professor of Human Nutrition at McGill University and is one of the 6
NSERC Northern Research Chairs. His work involves both basic and applied research in environmental
toxicology and nutrition toxicology. In the last ten years, Dr. Chan and colleagues at the Centre for
Indigenous Peoples' Nutrition and Environment have conducted extensive studies on the risk and benefits
of the consumption of traditional food in the Arctic. Dr. Chan has also served as an advisor for numerous
aboriginal communities in the Canadian Arctic on environmental health issues.
Nancy Gibson is currently Science Director at the Canadian Circumpolar Institute, University of Alberta.
Her research follows a responsive framework, with a focus on capacity-building for health research in
Aboriginal and northern communities. Examples of this approach are the Alberta ACADRE Network and
Network North. Her work is collaborative, and her partners include Aboriginal communities and
community organisations, academics from a variety of disciplines, government representatives and
industry.
Malcolm Scoble is a Professor and Head of the Department of Mining Engineering at the Unversity of
British Columbia. The mining engineer has traditionally been regarded as a "Jack of all trades and master
of none!" The modern day mining engineer needs to extend beyond the integration of geological,
engineering and business skills. It is becoming increasingly important to be able to relate the mining
process to environmental and social responsibilities. The ability to work in interdisciplinary teams in a
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global industry will be paramount. The challenge in education and research is to understand the evolution
of mining in its social context and to adopt an interdisciplinary approach.
Stan Wilson, B.A. (U of Saskatchewan) M.A., Ph.D. (University of California, Santa Barbara). Stan is a
member of the Opaskwayak Cree Nation. He has experience at all levels of education. As a university
professor he has conducted research and taught at Brandon University, the University of Alaska in
Fairbanks, California State University in Sacramento, and the Saskatchewan Indian Federated College in
Regina. He is now professor emeriti at the University of Alberta. He was co-coordinator of the First
Nations Graduate Education Program at the University of Alberta, teaching Educational Administration,
Research Methods, and Native Education courses. Stan is bilingual in Cree and English and has extensive
knowledge of First Nations Communities across Canada, particularly in the Prairie Provinces.
Brent B. Wolfe's field- and laboratory-based research focuses on using elemental and stable isotope
composition of lake sediments for reconstructing past hydrological and climatic change, evaluating the
impact of human activities on watersheds, and documenting lake carbon and nitrogen cycling responses to
past environmental change. His research over the past 10 years has been carried out as part of team-based
multidisciplinary national and international paleolimnological investigations in the circumpolar arctic and
subarctic, subtropical Andes, temperate regions of North America, and in the Great Lakes of North
America and East Africa. Dr. Wolfe currently holds a joint Wilfrid Laurier University - University of
Waterloo NSERC Northern Research Chair to develop 1000-year flood and drought histories for the PeaceAthabasca, Slave and Mackenzie Deltas from lake sediment records.
Participants:
Laurie Chan Le Dr Chan est professeur adjoint de Nutrition Humaine à l’Université McGill et est un des
six Chaires de recherche nordique du CRSNG. Son travaille comprend la recherche fondamentale et
appliquée dans les domaines de la toxicologie environnementale et la toxicologie nutritionnelle. Cette
dernière décennie, le Dr Chan et le Centre de nutrition et de protection de l'environnement des autochtones
ont mené des études en profondeur des risques et avantages de la consommation des aliments traditionnels
dans l’Arctique. Le Dr Chan a aussi porté conseil à divers communautés autochtones dans l’Arctique
canadien sur les questions de santé environnementales.
Nancy Gibson est actuellement la Directrice scientifique de l’Institut Circumpolaire canadien, Université
de l’Alberta. Sa recherche utilise un encadrement réactif avec une concentration sur le développement des
capacités pour la recherche en santé dans les communautés Autochtones et Nordiques. Les exemples de
cette approche incluent le Réseau CDCARS de l’Alberta et Network North. Son travail est collaboratif, et
ses partenaires comprennent les communautés autochtones et les organismes communautaires, les
universitaires d’une variété de disciplines et les représentants gouvernementaux et industriels.
Malcolm Scoble est Professeur et Chef du Department of Mining Engineering à l’Unversity of British
Columbia. L’ingénieur des mines a traditionnellement été perçu comme un « touche-à-tout! ». L’ingénieur
des mines des temps modernes à besoin de s’étendre au-delà de l’intégration de ses capacités en géologie,
génie et les affaires. Cela devient de plus en plus important de faire une connexion entre le processus
minier et les responsabilités sociales et environnementales. Cette capacité de travailler en équipes
interdisciplinaires dans une industrie globale sera de la première importance. Le défi pour l’éducation et la
recherche est de comprendre l’évolution de l’exploitation minière dans son contexte sociale et d’adopter
une approche interdisciplinaire.
Stan Wilson, B.A. (U of Saskatchewan) M.A., Ph.D. (University of California, Santa Barbara). Stan est
membre de la Nation des Cris de Opaskwayak. Il possède de l’expérience à tous les niveaux d’éducation.
En tant que professeur universitaire, il a mené des recherches et a enseigné à Brandon University,
l’University of Alaska à Fairbanks, California State University à Sacramento, et au Saskatchewan Indian
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Federated College à Regina. Il est maintenant professeur émérite à l’Université de l’Alberta. Il a été le cocoordinateur du First Nations Graduate Education Program à l’Université de l’Alberta, enseignant
l’Administration scolaire, les Méthodes de recherche et les cours d’Éducation des Autochtones. Stan est
bilingue en cri et anglais et possède une connaissance approfondie des communautés des Premières Nations
à travers le Canada, particulièrement dans les Provinces des Prairies.
Brent B. Wolfe Le domaine de recherche sur place et dans le laboratoire du Dr Wolfe s’axe sur la
composition isotopique stable et élémentaire des sédiments lacustres pour la reconstruction des
changements climatiques et hydrologiques passés, évaluent l’impacte des activités anthropiques sur les
bassins hydrographiques et les réponses des cycles d’azote aux changements environnementaux passés. Sa
recherche ces dix derniers ans ont été entrepris au moyen d’enquêtes paléolimnologiques internationales et
nationales multidisciplinaire par équipe dans l’Arctique et le subarctique circumpolaire, les Andes
subtropicales, les régions tempérées de l’Amérique du Nord et dans les Grands Lacs de l’Amérique du
Nord et l’Afrique orientale. Le Dr Wolfe détient une Chaire de recherche nordique jointe CRSNG à
l’Université Wilfred Laurier et l’Université de Waterloo pour élaborer un historique millénaire des
inondations et sécheresses pour le Delta Paix-Athabasca, Delta des Esclaves et du Mackenzie à partir des
relevés de sédiments.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

ABSTRACTS
Oral Presentations

Abstracts: Oral Presentations

221

YAN BOULANGER (with L. SIROIS)
Centre d’Études Nordiques, Université du Québec à Rimouski
Postfire Succession of Saproxylic Arthopods and Decomposition Rate of Coarse Woody
Debris of Black Spruce (Picea mariana) in Northern Boreal Forest
Postfire saproxylic arthropods succession and decomposition of coarse woody debris of black spruce
was studied in a series of 6 fires that occured in 1975, 1989, 1996, 1998, 2001 and 2002. Over 20000
arthropods representing about 500 taxa were collected at every levels of wood decomposition. This number
represent about 10 % of total arthropod fauna in subarctic Quebec. Coleoptera, Diptera and Acari count for
approximately 80 % of total catches. Nearly 6000 specimens representing 115 species of Coleoptera were
collected. Overall, Staphylinidae, Curculionidae, Elateridae and Cerambycidae were the most common
coleopteran families represented. When fire occured, xylophagous (principally Cerambycidae) and
mycophagous species were abundant, the latter mostly represented by Corticaria sp. (Lathridiidae). Total
coleopteran diversity was highest the year following fire and subsequently diminish as wood becomes
dryer. Meanwhile, the proportion of predaceous species increases as for dipteran abundance.
Decomposition rate of black spruce following fire seems to be one of the slowest ever recorded. Reduced
humidity of wood associated with rapid postfire shedding of bark and low temperatures contribute to slow
down the decomposition process. Initial xylophagous species appears to have little effect on the rate of
wood decomposition. This could be due to low levels of population attacking wood at this latitude.
Succession saproxylique et décomposition des débris ligneux grossiers d'épinette noire
après feu (Picea mariana) de la forêt boréale du Nord
Une étude a été faite sur la succession saproxylique et décomposition des débris ligneux grossiers
d'épinette noire après feu suite à une série de 6 feus qui ont eu lieu en 1975, 1989, 1996, 1998, 2001 et
2002. Plus de 20 000 arthropodes représentant environ 500 taxons ont été collectés à tous les niveaux de
décomposition du bois. Ce chiffre représente environ 10 % du total de la faune arthropodique de la région
subarctique du Québec. Coleoptera, Diptera et Acari représentent approximativement 80 % des prises
totales. Près de 6 000 spécimens représentant 115 espèces de Coleoptera ont été collectées. Généralement,
Staphylinidae, Curculionidae, Elateridae et Cerambycidae étaient les familles de coléoptères les plus
communs représentées. Lorsque le feu à eu lieu, les espèces xylophages (principalement Cerambycidae) et
les espèces mycophages abondaient, ces dernières représentées surtout par Corticaria sp. (Lathridiidae).
La diversité totale des coléoptères était à son niveau le plus élevée l’année suivant le feu et ensuite diminue
à mesure que le bois devient plus sec. Pendant ce temps, la proportion d’espèces prédatrices s’accroît selon
l’abondance des diptères. Le taux de décomposition des épinettes noir après feu est une des plus lente
jamais enregistrés. La réduction de l’humidité du bois associé à une perte d’écorce rapide après feu et les
basses températures contribuent à retarder le processus de décomposition. Les espèces xylophages initiales
semblent avoir peu d’impacte sur le taux de bois à cette latitude. Ceci pourra être à cause de la population
limitée s’attaquant au bois à cette latitude.
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DAVE BURGESS (with M. SHARP)
Department of Earth and Atmospheric Sciences, University of Alberta
Dynamics and Ice Berg Calving Rates of the Devon Ice Cap, Nunavut, Canada
The surface velocity field of the Devon ice cap, Nunavut, Canada has been mapped from satellite radar
interferometry (InSAR) using ascending ERS 1 / 2 tandem mode data from the western and southeast
sectors and 3-day repeat pass ERS 1 imagery across the northeast sector. Speckle tracking procedures were
used with Radarsat 1 imagery to obtain surface velocities over the terminus of the Belcher glacier (a major
calving front) where decorrelation between ERS data occurred. The spatial pattern of ice motion revealed
by the InSAR data indicates a significant contrast in ice flow dynamics between the east and west sides of
the ice cap. Ice movement west of the main north-south divide is dominated by uniform flow. This region
is drained by 3 major glaciers that extend 15 – 40 Km beyond the ice cap margin causing enhanced flow
over a limited area of the interior region of the ice cap. Outlet glaciers and ice streams that reach up to 60
Km inland from the eastern margin are the predominate modes of ice drainage east of the central divide.
The 2 major ice streams that drain the east-central region appear to be actively causing divide migration
towards the slower moving ice in the west. The rate of ice-berg calving production was calculated as the
sum of ice flux at the terminus of all tidewater glaciers plus (minus) the volume change resulting from
retreat (advance) of these glaciers between 1960 and 1999. Total mass loss due to ice-berg calving (19.9 +/4.7 Km3) accounts for 25% of the volume loss experienced by the Devon ice cap since 1960.
La Dynamique et les taux de vêlage des icebergs à la calotte glacière de Devon, Nunavut,
Canada
Le champ de la vitesse de courants en surface de la calotte glacière Devon au Nunavut, Canada a été
mappé au moyen d’interférométrie par radar (INRSO) utilisant un ERS 1 / 2 ascendant en mode de données
en tandem des secteurs ouest et sud-est et un passage répété ERS-1 de 3 jours avec l’imagerie à travers le
secteur nord-est. Des procédures de pistage par granulation cohérente ont été utilisées ave le l’imagerie de
Radarsat 1 pour obtenir des vitesses de courant de surface au front glacier du glacier Belcher (un front de
vêlage important) où la décorrélation entre les données ERS a eu lieu. La configuration spatiale du
mouvement de la glace révélé par les données InSAR indiquent un contraste important dans les dynamiques
du flux de glace entre les côtés est et ouest de la calotte glacière Les mouvements de la glace à l’ouest de la
ligne de partage nord-sud principale sont dominés par un flux uniforme. Cette région subit un drainage par
trois glaciers importants qui s’étendent de 15 – 40 km au-delà de la marge de la calotte glacière causant un
flux accru sur une aire limitée de la région interne de la calotte glacière Des glaciers émissaires et des
courants glaciaires qui peuvent couler jusque 60 km vers l'intérieur de la marge de l’est sont les modes
prédominantes de drainage de glace à l’est de la ligne de partage centrale. Les deux courants glaciaires
importants qui font le drainage de la région est-centrale semble causer une migration active de la ligne de
partage vers de la glace qui se déplace plus lentement à l’ouest. Le taux de production de vêlage d’iceberg
a été calculé comme la somme de flux de glace au front glacier de tous les glaciers de marée plus (moins) le
changement de volume résultant de la retraite (avance) des glaciers entre 1960 et 1999. Le totale de la perte
de masse à cause du vêlage des icebergs (19,9 +/- 4,7 km3) représente 25% du volume de perte éprouvé par
la calotte glacière de Devon depuis 1960.
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VÉRONIQUE BUSSIÈRES
Department of Geography, Concordia University
A Community-Based Protected Area for the Watershed and Coastal Area of the Old
Factory River, East Coast James Bay: Context, Considerations and Challenges
This paper presents a case-study analysis of the Wemindji Cree people’s recent proposal to establish a
protected area (PA) along the Old Factory River, its estuary, and adjacent offshore in Eastern James Bay,
northern Québec. The Old Factory and its complex estuary support multitudes of nesting and migrating
waterfowl as well as a rich subarctic flora and fauna. The impetus for this initiative relates to Cree
aspirations for a more formal role in the management and protection of critical resources that contribute to
the local subsistence economy and bear important cultural significance. Local concerns about their longerterm condition, related to potential impacts of hydro-development projects and an increase in outsider
intrusion, have stiffened local resolve to institute an enhanced indigenous regime of protection. While they
oppose prevailing top-down management models that would interfere with their traditional and customary
usage of the PA, the Wemindji Cree people have expressed interest in the newer, more culturally
appropriate models that have recently been emerging in some parts of the Canadian Arctic and in other
parts of the world. Moreover, the Old Factory PA would be unusual in combining terrestrial, coastal and
marine components, which represents a departure from the conventional, highly artificial division of land
and sea imposed by western jurisdictional regimes. The proposed PA model thus offers the potential to
protect environmental and cultural heritage resources in ways that are compatible with Cree traditional
usage, while also accommodating possibilities for low-impact development that could benefit the
community’s contemporary economic adaptation.
Une Aire protégée pour le bassin récepteur et la zone côtière pour la rivière Old Factory,
Côte est de la baie James : Contexte, considérations et défis
Ce travail présent une analyse de cas de la proposition récente du peuple des Cris du Wemindji pour
établir une aire protégée (AP) le long de la rivière Old Factory, son estuaire et la zone extracôtière
adjacente l’est de la baie James, dans le Nord du Québec. La rivière Old Factory et son estuaire complexe
supportent des multitudes d’oiseaux nicheurs migratoires et aquatiques ainsi qu’une flore et faune
subarctique riche. L’impulsion pour cette initiative vient des aspirations des Cris à adopter un rôle officiel
dans la gestion et la protection des ressources critiques qui contribuent à une économie de subsistance
locale et possèdent une grande importance culturelle. Les préoccupations locales à propos de leurs
conditions à plus long terme, compte tenu des impactes possibles de projets d’aménagement
hydroélectrique et une croissance d’intrusion d’étrangers, ont renforci la détermination locale de mettre en
place un régime de protection autochtone amélioré. Bien qu’ils s’opposent aux modèles acceptés de
gestion descendante qui pourraient nuire à leur usage traditionnel et coutumier de l’AP, le peuple Cri de
Wemindji a exprimé un intérêt dans les nouveaux modèles qui sont plus appropriés au niveau culturel, qui
émergent depuis peu dans certaines parties de l’Arctique canadien et dans d’autres parties du monde. En
plus, l’AP Old Factory sera inusité par son unification d’éléments terrestres, côtières et marins, ce qui
représente un départ de la séparation conventionnelle et très artificielle de la terre et la mer imposée par les
régimes juridictionnels occidentaux. Le modèle de l’AP proposé offre donc la possibilité de protégé les
ressources environnementales et d’héritage culturel de façons compatibles avec l’usage traditionnel des
Cris, tout en laissant place pour des possibilités de développement à impacte limité qui porterait bénéfice à
l’adaptation de l’économie contemporaine de cette communauté.
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DOUG CLARK
Department of Geography and Environmental Studies, Wilfrid Laurier University
Diversity, Learning, and Adaptation: Examining Grizzly Bear Management in Northern
Canada
Innovative governance structures and processes for wildlife management have been created at regional
and local scales throughout northern Canada as land claims are settled. The spectrum of current approaches
to grizzly bear management, for example, ranges from continued centralized management by government
agencies through formalized, multistakeholder, co-management planning processes to novel community-led
initiatives. Nonetheless, despite the proliferation of community-based wildlife management regimes in
Canada and worldwide, questions remain about their effectiveness and transferability to different situations.
In order to provide a basis for responding to such questions I examine social learning and adaptive capacity
as potential measures of success in several grizzly bear management systems in northern Canada.
La Diversité, l’apprentissage et l’adaptation: Un examen de la gestion des grizzlis dans le
Nord du Canada
Des structures et processus novateurs de gouvernance pour la gestion de la faune ont été crées à des
niveaux régionaux et locaux à travers le Nord du Canada à mesure que les revendications territoriales sont
réglées. La gamme d’approches actuelles à la gestion des grizzlis s’étend de, par exemple, une gestion
centralisée continue par les agences gouvernementales à des processus de planification de co-gestion
formalisés multilatéraux à des initiatives communautaires novateurs. Néanmoins, malgré la prolifération
de régimes communautaires de gestion de la faune au Canada et à travers le monde, les questions
demeurent sur l’efficacité et la transférabilité à des situations différentes. Pour fournir une base pour
répondre à de telles questions, j’examine l’apprentissage et la capacité adaptative comme mesures possibles
de succès de plusieurs systèmes de gestion des grizzlis dans le Nord du Canada.
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VALORIE A. CROOKS
School of Geography and Geology, McMaster University
Exploring Health Care and Access to Services in a Northern Community:
Listening to Residents and Health Care Providers in Moosonee, Ontario
Moosonee, Ontario, is located along the banks of the Moose River just south of James Bay. The
community is relatively small but plays an important role in Northern Ontario as it is home to the most
northern stop on the rail system in the province, as well as a small airport, and is located just across the
river from the most northern hospital in the province. Thus, it is a significant point of arrival and departure
for many important goods and is also a hub for various stores and services including health care facilities.
Depending on the sources consulted, differing images of local health care services and residents' access to
health care facilities emerges. In this presentation I will review what some of these differing sources and
'stories' are and present yet another version based on field research conducted in the community in August
of 2003. I will make reference to interviews conducted with local residents and persons involved in the
delivery of local health care services and to observations made in both Moosonee and Moose Factory (a
neighbouring community which is home to the Weeneebayko General Hospital). This research project has
been partially funded by a Northern Scientific Training Program student grant.
Une exploration des soins de santé et l’accès aux services dans une communauté du Nord
Prêter attention aux résidents et les fournisseurs de soins de santé à Moosonee, Ontario
Moosonee, Ontario se situ le long des rives de la rivière Moose, juste au sud de la baie James. La
communauté est relativement petite mais elle joue un rôle important dans le Nord de l’Ontario puisque
c’est l’arrêt le plus septentrional système ferroviaire de la province, ainsi qu’un petit aéroport, et se trouve
juste l’autre côté de la rivière de l’hôpital la plus septentrionale. Donc, c’est un point important d’arrivée et
de départ pour des marchandises importantes et c’est aussi un pivot pour divers magasins et services y
compris les établissements médicaux. Selon les sources consultées, des images divergentes des services de
soins de santé locaux et l’accès des résidents aux établissements de soins de santé, émergent. Dans cette
présentation, je vais passer en revue ce que sont ces sources divergentes et les ‘histoires’ et présenter
encore une autre version fondée sur des études sur le terrain menées dans la communauté au mois d’août
2003. Je ferai référence à des entrevues menées avec des résidents locaux et des personnes faisant partie de
la livraison de services de soins de santé locaux et aux observations faites à Moosonee et à Moose Factory
(une communauté avoisinante où se situe l’hôpital général Weeneebayko). Ce projet de recherche a été
financé en partie par une subvention d’étudiant Programme de formation scientifique.
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RYAN DANBY
Department of Biological Sciences, University of Alberta
Experimental Warming of White Spruce (Picea glauca) Seedlings at a Subarctic Alpine
Treeline
A consistent prediction of global change research is that climate warming will be greatest in arctic and
subarctic regions. The potential ecological impacts of such change have been the subject of numerous
studies and one of the more common hypotheses is that the transition between forest and tundra zones –
generally referred to as treeline – will undergo a significant change as a result. Growth as a seedling is a
critical period for trees at treeline since younger individuals are more susceptible to the damaging effects of
extremely cold temperatures. Continued climate warming could cause a change in position and structure of
treeline by allowing seedlings to surpass this crucial period with fewer adverse effects. To test this
hypothesis, I constructed 40 open-top greenhouses, each containing a single spruce seedling, at altitudinal
treeline in the Ruby Range of southwest Yukon between elevations of 1250 and 1350 m. Monitoring data
shows that these greenhouses increase temperature between 3 and 7 degrees during the day in comparison
to unwarmed seedlings, and extend the growing season up to two weeks. Seedling response to this warming
is being quantified by measuring annual increments of vertical, lateral, and radial growth. Results from the
first two complete years of warming are presented and implications for landcover and habitat change are
discussed.
Réchauffement expérimental de semis de pin blanc (Picea glauca) à la limite des arbres
subarctique alpine
Une prédiction consistante de la recherche sur les changements globaux que le réchauffement du sera à
son plus important dans les régions de l’arctique et le subarctique. Les conséquences écologiques possibles
d’un tel changement ont été le sujet de nombreuses études et une des hypothèses les plus communs est que
la transition entre les zones forestières et de toundra – généralement appelé la limite des arbres – résultera
en un changement important. La croissance du semis est une période critique pour les arbres à la limite des
arbres puisque les jeunes individus sont plus susceptibles aux effets destructeurs de températures
extrêmement froides. Le réchauffement continue du climat causera un changement à la position et la
structure de la limite des arbres en permettant aux semis de surpasser cette période cruciale avec moins
d’effets néfastes. Pour tester cette hypothèse, j’ai construit 40 serres à toits ouverts, chacun contenant un
seule semis d’épinette, à la limite des arbres altitudinal à Ruby Range dans le sud-ouest du Yukon entre des
élévations de 1250 à 1350 m. Les données de surveillance démontrent que ces serres augmente la
température entre 3 à 5 degrés durant le jour en comparaison aux semis non réchauffés, et prolongeant la
saison de croissance jusqu’à concurrence de deux semaines. La réponse des semis à ce réchauffement se
quantifie en mesurant les échelons de croissance verticale, latéral, et radial. Les résultats des deux
premières années complètes de réchauffement sont présentés ainsi qu’une discussion sur les implications
pour les changements dans la couverture terrestre et l’habitat.
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DORIS DREYER
International Studies, University of Northern British Columbia
Impact and Benefits Agreements: Do the Ross River Dena Benefit from Mining Projects?
Impact and Benefits Agreements (IBAs) are arrangements between aboriginal communities and industry
to secure long-term local benefits from resource development projects. These local benefits include matters
such as employment, training, economic development, business opportunities, social, cultural and
community services, environmental protection, and cash payments. Despite the increasing use of IBAs in
northern Canada, Alaska and northern Russia only limited information is available about key requirements
for successful IBAs. This paper presents a case study undertaken in collaboration with the Ross River Dena
First Nation (Yukon). The study analyses the process and implementation success of two IBAs negotiated
by the Ross River Dena for mineral projects through the use of a theoretical IBA framework. The purpose
of this study is to improve the understanding of IBA processes, and thus enhance long-term economic
development planning of aboriginal communities in northern Canada and other Circumpolar North regions.
Ententes sur les répercussions et les avantages : Est ce-que les Dena de la rivière Ross
tirent avantage des projets miniers ?
Les Ententes sur les répercussions et les avantages (ERA) sont des arrangements entre des communautés
autochtones et l’industrie pour assurer des avantages locaux à long terme des projets d’exploitation des
ressources. Ces avantages locaux incluent des aspects tels l’emploi, la formation, le développement
économique, les possibilités d’affaires, les services sociaux, culturel et communautaire, la protection
environnementale et les paiements directes. Malgré l’emploi crossant de ERA dans le Nord du Canada,
l’Alaska et le Nord de la Russie, seulement des informations limitées sont disponibles à propos des
impératifs majeurs pour des ERA réussis. Ce travail présent une étude de cas entreprise en collaboration
avec la Première Nation Dena de la rivière Ross (Yukon). L’étude analyse le processus et le succès de la
mise en œuvre de deux ERA négociés par les Dena de la rivière Ross pour des entreprises miniers utilisent
un cadre ERA théorique. Le but de cette étude est d’améliorer la compréhension des processus ERA et, en
conséquence, améliorer la planification de développement économique à long terme des communautés
autochtones dans le Nord du Canada et les régions circumpolaires.
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STEPHANIE IRLBACHER FOX
Scot Polar Research Institute, University of Cambridge, England
Self Government, Social Suffering, and Political Schizophrenia
Self government negotiations promise much for Indigenous peoples in the NWT seeking greater
autonomy and decreased state intervention in their futures. In some respects, self government is touted as a
panacea for a variety of political and social ills plaguing Indigenous communities. While the alleviation of
social suffering is a primary rationale for engaging in negotiations toward self government agreements, the
same condition is used as a rationale to restrict the scope and extent of self government authorities.
Drawing on ethnographic evidence from self government negotiation processes with the Inuvialuit,
Gwich’in, Deh Cho Dene, and Sahtu Dene (Deline) peoples over a span of 7 years, this argument is
illustrated with concrete examples. By refocusing attention toward federal departments whose support is
critical to expanding the negotiating mandate options of federal negotiators, it is possible to understand the
role of the greater federal system – not just DIAND – in establishing and reinforcing patterns of injustice
and colonization through self government agreements. Particular attention is paid to Treasury Board and
Finance, whose control over financing agreements essentially has the power to render self government
agreements as either hollow or meaningful expressions of self government rights, by restricting or
facilitating the conditions and mechanisms necessary for meaningful agreement implementation.
Autonomie gouvernementale, perturbations sociales et la schizophrénie politique
Les négociations de l’autonomie gouvernementale promettrent beaucoup aux peuples autochtones des
TN-O qui cherchent une autonomie accrue et une réduction dans le niveau d’intervention de l’État dans
leurs avenirs. L’autonomie gouvernementale est parfois présenté comme une panacée pour une variété de
problèmes politiques et sociaux qui affligeant les communautés autochtones. Bien que le soulagement des
perturbations sociales soit un motif principal pour s’engager en des négociations vers des accords
d’autonomie gouvernementale, la même condition est utilisée comme justification pour restreindre la portée
et l’envergure des autorités d’autonomie gouvernementale. Utilisant des preuves ethnographiques tirées
des processus de négociations de l’autonomie gouvernementale avec les peuples Inuvialuit, Gwich’in, Deh
Cho Dene, et Sahtu Dene (Deline) sur période de 7 ans, cette argument est illustré avec des exemples
concrets. En réorientant l’attention vers les ministères fédéraux donc l’appui est essentiel pour élargir les
options du mandat de négociations des négociateurs fédéraux, il est possible de comprendre le rôle du
système fédéral en générale – non seulement AINC – à établir et renforcir les formes d’injustice et de
colonisation au moyen d’accords d’autonomie gouvernementale. Une attention particulière est prêté au
Conseil du Trésor et Finance, dont le contrôle sur les accords leur donne essentiellement le pouvoir de
rendre les accords sur l’autonomie gouvernementale vide de tout sens ou une expression concret des droits
à l’autonomie gouvernementale, en restreignant ou facilitant les conditions et mécanismes nécessaire pour
une mise en œuvre fructueuse des accords.
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PAUL FRAME
Department of Biological Sciences, University of Alberta
Foraging Patterns of Tundra Wolves in the Central Canadian Arctic
Wolves living on the tundra of mainland Canada follow seasonal movements of migratory barrenground caribou, which are their main prey. However, most wolves do not den near caribou calving
grounds, but select sites closer to treeline, which creates a period of low caribou density near dens. During
this period of spatial separation from the main caribou herds, wolves must (1) search for scarce and/or
alternate prey near the home-site, (2) travel to where prey are abundant, or (3) use some combination of (1)
and (2). If strategy (1) is used, the duration of foraging bouts should increase over time because of
progressive depletion of local resources. Furthermore, movement paths should be increasingly convoluted
representing searching behavior associated with scarce resources. The use of strategy (2) should be
represented by long periods away from the den and relatively straight movement paths as the animal
commutes to where prey are more abundant. We used Global Positioning System (GPS) radio-collars
programmed to obtain locations at 30-minute intervals to test which strategy was used by wolves in the
central Arctic. A total of 2,152 locations were collected for female wolf 388f from 22 June through 20
August, and 686 for male wolf 386m from 22 June through 8 July, 2002. We report distance, frequency,
and patterns of movement bouts, associated with foraging ecology of barren-ground wolves. We suggest
there may be a relationship between depletion of local resources and energetic costs/benefits related to
commuting distances that warrant strategy switching by tundra wolves.
Le Comportement ravageur des loups arctiques dans l’Arctique central canadien
Les loups que vivent dans la toundra du Canada continental suivent des mouvements saisonniers des
caribous migratoires de la toundra, qui représente leurs proies principales. Cependant, la majorité des
loups ne situent pas leurs liteaux près des terrains de mise bas des caribous, mais choissent leur site plus
près de la limite des arbres, ce qui crée une période de densité réduite des caribous près des liteaux. Durant
cette période de séparation spatiale des hardes des caribous, les loups doivent (1) chercher des proies rares
et/ou des proies alternatives près de leur domicile, (2) voyager à des endroits ou la proie est abondante ou
(3) utiliser une combinaison de (1) et (2). Si la stratégie (1) est employée, la durée des exercices de
prédation se prolonge éventuellement à cause de l’épuisement progressif des ressources locales. En plus,
les parcours de mouvement devraient deviner de plus en plus alambiqués une recherche d’aliments associée
à des ressources rares. L’utilisation de la stratégie (2) devrait être représentée par des périodes prolongées
loin du liteau et des mouvements assez linéaires alors que l’animal se déplace vers les endroits où la proie
est plus abondante. Nous utilisions un collier émetteur radio employant un Système mondial de
localisation (GPS) programmés pour obtenir des emplacements à des intervalles de 30 minutes pour tester
quelle stratégie les loups de l’Arctique central utilisaient. Un total de 2152 emplacements ont étés cueillis
pour la louve 388f du 22 juin au 20 août, et 686 pour le loup male 386m du 22 juin au 8 juillet, 2002. Nous
faisons rapport sur les distances, fréquences et les habitudes de mouvements, associés avec l’écologie de
ravageurs des loups arctiques. Nous suggérons qu’il puisse y avoir une connexion entre l’épuisement des
ressources locales et les coûts/bénéfices énergétiques liés aux distances à parcourir qui justifient un
changement de stratégie par les loups de l’Arctique.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Abstracts: Oral Presentations

230

C. GALLAGHER (with W. LIAO & T. DICK)
Department of Zoology, University of Manitoba
The Application of Local and Scientific Knowledge to Assess Arctic Char Populations and
Their Use in the Development of a Community Based Management Plan
The Arctic char Salvelinus alpinus fishery of the Sylvia Grinnell River supports subsistence and
recreational fishing and is considered to be an important cultural and economic resource for residents of
Iqaluit, Nunavut. The Amarok Hunters and Trappers Organization, speaking on behalf of beneficiaries of
the Nunavut Land Claims Agreement, have raised concerns over the effects of community development on
the River and the potential consequences it may have on an already depleted char population. The char
stock structure has been dramatically altered due to periodic commercial fishing between 1947 and 1966.
Residents have expressed the need for current information on the char and the fishery. A study started
during the summer of 2002, and to continue, is providing data to be used in a long-term management plan
with an emphasis on determining the effectiveness of a community-based fisheries monitoring program.
The objectives of the study were to collect biological and harvest data of Arctic char from experimental,
subsistence and recreational fisheries to 1) characterize the current population structure, 2) determine
present subsistence and recreational harvest rates, 3) describe the biological characteristics of harvesters’
catch, and 4) evaluate the data gathered by community monitors for management purposes. Community
participation is an important feature of the study. Several Elders participated in a local knowledge study
and shared insights on the ecology of Arctic char and their ideas on the scientific study. Several residents
were hired as monitors, interpreters and fishers to determine the best locations, based on local knowledge,
to set index fishing nets.
L’Application de connaissances locales et scientifiques pour évaluer les populations
d’ombles chevaliers et leur utilité dans l’élaboration du plan de gestion communautaire
La pêcherie à l’omble chevalier Salvelinus alpinus de la rivière Sylvia Grinnell support la pêche de
subsistance et sportive représente une ressource culturelle et économique importante pour les résidents
d’Iqaluit, Nunavut. La Amarok Hunters and Trappers Organization, au nom de ceux qui ont bénéficié de
l’Accord sur les revendications territoriales du Nunavut, ont soulevé des préoccupations à propos des effets
du développement communautaire sur la rivière et les conséquences possibles qu’il puisse avoir sur la
population d’omble déjà en déclin. Le nombre d’ombles a changé de façon dramatique à cause des
pêcheries commerciales périodiques entre 1947 et 1966. Les résidents ont exprimé un besoin d’information
courante en rapport à la pêcherie à l’omble. Une étude entamée durant l’été 2002, qui doit continuer, fourni
des données à être utiliser pour le plan de gestion à long terme, avec une emphase sur la détermination de
l’efficacité d’un programme de contrôle communautaire des pêcheries. Les objectives de l’étude étaient de
recueillir des données biologiques et sur la récolte de l’omble chevalier des pêcheries expérimentales, de
subsistance et sportives pour 1) caractériser la structure de population actuelle, 2) déterminer les taux de
récoltes actuels de subsistance et sportives, 3) décrire les caractéristiques biologiques des prises des
récolteurs, et 4) évaluer les données recueillies par les contrôleurs communautaires pour les besoins de
gestion. La participation communautaire est un aspect important de cette étude. Plusieurs aînés ont
participés à l’étude des connaissances locales et ont partagé perspectives sur l’écologie de l’omble
chevalier et leurs idées à propos de l’étude scientifique. Plusieurs résidents ont été engagés comme
moniteurs, interprètes et pêcheurs pour déterminer les meilleurs sites pour placer les filets de pêche
indexés, selon les connaissances locales.
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ELIZABETH GILLIS
Department of Zoology, University of British Columbia
Dead-Beat Dads and Runaway Lovers: Why Do Male Arctic Ground Squirrels Do What
They Do?
Actic ground squirrels are peculiar among small mammals in that most adult males disappear between
one breeding season and the next. Although some of the disappearing individuals undoubtedly die, it is
believed that many of the males disperse. I radio-collared and tracked adult male ground squirrels in the
Ruby Ranges, southwestern Yukon Territory, from 2000 – 2002 to test two hypotheses, (1) that adult males
disperse to avoid mating with their daughters, and (2) that adult males disperse to increase their access to
unrelated females with which to mate. I also quantified survival and reproductive costs and benefits
associated with dispersal for adult males.
My results challenge many of the assumptions previously held about dispersal of adult arctic ground
squirrels. Most adult male dispersed shortly after emerging from hibernation, or just before the young were
born, not after juvenile emergence as found in previous studies. During the mating season, survival of
adult males was lower than females, and it appeared increased movement rates that lead to increased
predation risk during this time. In contrast, male survival during the non-mating portion of the active
season was high, even for males that dispersed. High survival among dispersers is contrary to the common
assumption that dispersing animals are at high risk of mortality.

Les Pères mauvais débiteurs et les amants fugueurs : Pourquoi est-ce que les
spermophiles arctiques males font ce qu’ils font ?
Les spermophiles arctiques sont particuliers parmi les petits mammifères parce que la majorité des
males adultes disparaissent entre une saison de reproduction et la suivante. Certainement, quelques-uns de
ces males disparaissent meurent, on croit que beaucoup de males se dispersent. J’ai attaché des collets
émetteurs et j’ai pisté les spermophiles adultes males dans le Chaînon Ruby, dans le sud-ouest du Territoire
Yukon, entre 2000 et 2002 pour tester deux hypothèses, (1) que les males adultes se dispersent pour éviter
de s'accoupler avec leurs progénitures et, (2) que les males adultes se dispersent pour accroître leur accès à
des femelles non-apparantées avec qui coupler. J’ai aussi quantifié les coûts et bénéfices de survie et de
reproduction associée à la dispersion pour les males adultes.
Mes résultats contestent les idées reçues à propos de la dispersion des spermophiles arctiques males. La
majorité des adultes males se sont dispersés peut après avoir émergé de l’hibernation, ou juste avant la
naissance des petits, et non pas après l’émergence juvénile, tel que des études passées l'ont indiqué. Durant
la saison de reproduction, le taux de survie des males adultes étaient inférieur à celui des femelles, et il
semble que des taux de mouvement accru menait à un risque de prédation pendant ce temps. En contraste,
la survie des males durant la partie de la saison non vouée à la reproduction était élevée, même pour les
males qui s’essaient dispersées. Un taux de survie élevé parmi ceux qui se dispersent va à l’encontre de la
présomption commune que les animaux qui se dispersent font face à un risque élevée de mortalité.
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GEORGE GOGOLEV
Department of Environmental Management, Moscow State University, Russia
Possibilities of Development of Ecologically Sustainable Tourism and Small Businesses in
the White Sea Region of the Russian Arctic
Due to its geographic location and particularities of its wildlife, the White Sea region is the territory
most open to economic development in all of the Russian Arctic. Recent years have shown much
development in ecotourism and small businesses. These developments are essential to maintain
infrastructure in rather isolated and poorly financed regions.
The White Sea region is rich in natural resources. Conflicts between commercial exploitation and the
traditional economy of the region are becoming more evident. Oil and diamond industries, forestry and
other enterprises, threaten the sea, local rivers and forest as well as traditional ways of life. These industries
also collide with interests of many tour operators of the region.
Right now the most developed and profitable tourism on the surrounding the White Sea rivers is catch
and release Salmon fishing, this industry has devoted a lot of its power to restoring local fish stocks and
succeeded in doing so. Like Canada, the White Sea has a rather large population of Harp seals. Seal
watching is being developed and expected to become a large business. A seal hunt still exists, but
companies involved have gone bankrupt one after another. Another large attraction of the region is
UNESCO heritage Solovetsky-islands, where unregulated tourism is starting to put too much pressure on
the local ecosystem.
Possibilités de développement de tourisme écologiquement durable les petites
entreprises dans la région de la mer Blanche de l’Arctique russe
À cause de sa situation géographique et les particularités de sa faune, la région de la mer Blanche de
l’Arctique russe est le territoire la plus ouverte au développement économique de tout l’Arctique russe.
Depuis quelques années il y a eu beaucoup de développement de l'écotourisme et les petites entreprises.
Ces développements sont essentiels pour maintenir l’infrastructure dans les régions assez isolées et mal
financées.
La région de la mer Blanche est riche en ressources naturelles. Les conflits entre l’exploitation et
l’économie traditionnelle de la région deviennent plus évidents. Les industries pétrolières et de diamants,
l’exploitation forestière et d’autres entreprises menacent la mer, les rivières locales et la forêt ainsi que le
mode de vie traditionnel. Ces industries sont aussi en collision avec les intérêts de nombreux organiseurs
de voyages de la région.
À l’heure actuelle, le tourisme la plus développé et profitable dans les rivières autour de la mer Blanche
est la pêche au saumon avec remise à l’eau; cette industrie a dévoué beaucoup de son pouvoir à restaurer
les populations de poissons locales et ils ont réussi. Tout comme le Canada, la mer Blanche à une assez
grande population de phoques de Groenland. L’observation des phoques est en voie de développement et
promet de deviner un grand commerce. La chasse aux phoques existe toujours mais les compagnies qui y
participent font banqueroute, l’une après l’autre. Une autre attraction importante de la région sont les îles
Solovetski, désignés par l’UNESCO comme un site du Patrimoine mondial, où le tourisme non réglementé
commence à mettre trop de pression sur l’écosystème locale.
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JACKIE T. HRABOK
SWEPAR, Swedish National Veterinary Institute & Swedish University of Agricultural Sciences, Sweden
The Circle of Life: Seasonal Population Dynamics of Nematode Parasites of Reindeer in
the Host and on Pasture
With the aim of determining the seasonal dynamics, impact, and identification of the best time for
treatment intervention, a long-term (2002–2005) study has commenced on the gastro-intestinal and
pulmonary nematode parasites of semi-domesticated reindeer at the Reindeer Research Station in northern
Finland (69o N, 27o E). Since June 2002, the mean number of nematode eggs·g-1 faeces (mEPG) was higher
in calves (mEPG=47) than in adult female reindeer (mEPG=29). In adult animals, Capillaria spp. was
prevalent in December (mEPG=120), although it was not detected in February, March, or in June.
Ostertagia spp. eggs were ubiquitous in adults, with a major peak in September (mEPG=90).
Nematodirinae were not detected in adult reindeer. Capillaria spp, Ostertagia spp, and the Nematodirinae
were present every month in calves, although mixed infections were rare. Capillaria was most abundant in
December (mEPG=103), Ostertagia in September (mEPG=88), and the Nematodirinae in November
(mEPG=97). Female calves (mEPG=79) excreted more eggs than male calves (mEPG=61), especially
Capillaria. From December 2002 through March 2003, tracer tests illustrated that larval pickup from
pasture was highest in December (χ=343) and lowest in March (χ=100). Male calves (χ=276) harboured
marginally more nematodes than female calves (χ=229). The predominant taxa were Ostertagia spp of the
abomasum and the Nematodirinae of the small intestine. A previously unreported feature of these infections
is the high level of inhibition of the early fourth larval stage of development, suggestive of a survival
mechanism to enable the parasite to escape adverse environmental conditions in the external environment.
Le Cercle de la vie : Les dynamiques saisonnières de population des nématodes parasites
des rennes chez l’hôte et sur le pâturage
Avec l’objectif de déterminer les dynamiques saisonnières, impact et identification du meilleur temps
pour une intervention de traitement, une étude à long terme (2002–2005) a été entreprise sur les nématodes
parasites gastro-intestinaux et pulmonaires chez les rennes semi-domestiqués à la station de recherche sur
le rennes dans le Nord de la Finlande (69o N, 27o E). Depuis Juin 2002, le nombre moyen d’œufs de
nématodes·g-1 fèces (mEPG) était plus élevé chez les jeunes rennes (mEPG=47) que dans la population de
rennes femelles adultes (mEPG=29). Chez les animaux adultes, Capillaria spp. étaient prédominante au
mois de décembre (mEPG=120), bien que ceci n’ait pas été détecté au mois de février, mars ou juin. Les
œufs de Ostertagia spp. étaient omniprésents chez les adultes, avec un maximum important au mois de
septembre (mEPG=90). Nématodirinae n’ont pas été détectés chez les rennes adultes. Capillaria spp,
Ostertagia spp, et les Nématodirinae étaient présents à tous les mois chez les jeunes rennes, bien les
infections mixtes étaient rares. Capillaria étaient les plus abondants au mois de décembre (mEPG=103),
Ostertagia en septembre (mEPG=88), et les Nématodirinae en novembre (mEPG=97). Les jeunes femelles
(mEPG=79) ont excrété plus d’œufs que les jeunes males (mEPG=61), surtout Capillaria. De décembre
2002 à mars 2003, des tests de dépistage ont illustré que les larves ramassées du pâturage étaient à leur plus
haut niveau au mois de décembre (χ=343) et à son plus bas en mars (χ=100). Les jeunes males (χ=276)
portaient marginalement plus de nématodes que les jeunes femelles (χ=229). Les taxons prédominants
étaient Ostertagia spp de l’abomasum et les Nématodirinae du petit intestin. Une caractéristique qui
n’avait pas été rapporté par le passé en rapport à ces infections est le niveau élevé d’inhibition tôt à la
quatrième étape de développement du stade larvaire, ce qui suggère l’existence d’un mécanisme de survie
pour permettre au parasite de s’échapper de conditions environnementales adverses dans l’environnement
externe.
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EMILY JENKINS (with A. VEITCH, E. HOBERG, S. KUTZ, B. ELKIN & L.
POLLEY)
Department of Veterinary Microbiology, Western College of Veterinary Medicine, University of Saskatchewan
A Multidisciplinary, Community-Driven Approach to Wildlife Parasite Research in the
North: The Research Group for Arctic Parasitology
The Research Group for Arctic Parasitology (RGAP), under the umbrella of the Canadian Cooperative
Wildlife Health Centre at the Western College of Veterinary Medicine, is a collaborative organization
composed of parasitologists, wildlife biologists, veterinarians, and wildlife user groups interested in
parasite diversity of northern mammals and birds. RGAP is currently involved in a variety of projects
designed to describe and understand the role of parasitism and disease in northern ecosystems, including
effects on country foods and human health, and the responses of host-parasite systems to changes in the
environment resulting from climate change and human activity. For example: 1) In response to concerns
expressed by wildlife managers and resource users, we are investigating the effects of a muscle-dwelling
parasite recently discovered in Dall’s sheep in the Northwest Territories (NT), and the possibility of
infection of these sheep by a lung-dwelling parasite of muskoxen as a result of ongoing natural range
expansion of muskoxen in the NT. 2) In the face of concerns about the unprecedented rate of climate
change in the Canadian North, we have initiated monitoring and have generated models to predict the
effects of warming and ecological disturbance on development and transmission of parasites, which may
have significant impacts in wildlife species on which many northern communities depend. 3) Through a
series of workshops to be held in the Sahtu region of the NT beginning in March 2003, we will increase
awareness and build community capacity to recognize changes in wildlife health using both traditional and
empirical monitoring. We will also address concerns about the safety and sustainability of wild food
sources in relation to parasites and disease. Through this process, RGAP generates a two-way flow of
information and expertise between southern-based researchers and northern wildlife harvesters and
managers.
Our multi-disciplinary approach to wildlife health draws on the diverse backgrounds of our
collaborators, who come from a variety of academic institutions and government agencies across North
America, representing researchers, undergraduate, and graduate students in biology, ecology,
epidemiology, parasitology, veterinary medicine, and environmental studies. We share our work at
meetings of interested stakeholders, wildlife co-management boards set up under Land Claim Agreements,
community organizations, professional wildlife associations (e.g., the Northern Wild Sheep and Goat
Council), and the International Workshops on Arctic Parasitology, sponsored by RGAP in 2000 and by the
Finnish Forest Research Institute in 2003. Thus, we establish our research in the context of the greater
picture for the circumpolar North, which is increasingly challenged by climate change, development of
non-renewable resources, and the changing interface between wildlife and humanity.
Une Approche multidisciplinaire dirigée par la communauté à la recherche sur les
parasites de la faune dans le Nord : Le Research Group for Arctic Parasitology
Le Research Group for Arctic Parasitology (RGAP), en collaboration avec le Centre canadien
Coopératif de la Santé de la Faune au Western College of Veterinary Medicine, est une organisation
collaborateur composé de parasitologiste, biologistes de la faune, vétérinaires, et des groupes d’utilisateurs
de la faune qui sont intéressés dans la diversité des parasites dans les mammifères et les oiseaux du Nord.
Le RGAP travail actuellement sur une variété de projets conçus pour décrire et comprendre le rôle du
parasitisme et la maladie dans les écosystèmes nordiques, y compris les effets sur la nourriture
traditionnelle et la santé humaine, ainsi que les réponses des systèmes hôtes-parasites aux changements à
l’environnement résultant du changement climatique et l’activité humaine.
Notre approche multidisciplinaire à la santé de la faune tire sur les antécédents de nos collaborateurs,
qui nous viennent d’une variété d’instituts universitaires et agences gouvernementales à travers l’Amérique
du Nord, représentant des chercheurs, étudiants de premier et deuxième cycle en biologie, écologie,
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épidémiologie, parasitologie, médecine vétérinaire et les études de l’environnement. Nous partageons notre
travail à des réunions avec des intervenants intéressés, les conseils de co-gestion des ressources fauniques
établis suite à des Accords sur les revendications territoriales, les organismes communautaires, les
associations professionnelles de la faune (ex., le Northern Wild Sheep and Goat Council), et les Ateliers
Internationaux sur la Parasitologie arctique, parrainés par le RGAP en 2000 et par le Institut de la recherche
forestière finlandais en 2003. Ainsi, nous établissons nos recherches dans le contexte du tableau
d’ensemble pour le Nord circumpolaire, qui est de plus en plus affecté par le changement climatique,
l’exploitation des ressources non-renouvelables et l’interface changeante entre la faune et l’humanité.
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BRONWYN KEATLEY (with M. DOUGLAS & J. SMOL)
Department of Biology, Queen’s University
Diatoms as Indicators of Environmental Change on Melville Island, NU/NWT, Canada
The Arctic is a region of enhanced sensitivity to environmental stressors such as climatic change; thus
careful monitoring of arctic areas is warranted. Evaluation of such change is made difficult, however, by a
lack of long-term instrumental meteorological data and insufficient knowledge of background conditions.
Paleolimnological techniques, using biological, physical, and chemical indicators archived in lake
sediments, can provide access to this critical information to reconstruct past environments. Diatoms
(unicellular algae) make excellent bioindicators because they preserve well in lake sediments, they are
taxonomically distinct, and they often exhibit specific responses to environmental conditions.
Recent paleolimnological studies from the eastern Arctic have shown that diatom species assemblages in
small, alkaline ponds remained relatively constant for millennia, but began to change dramatically
beginning in the 19th century perhaps in response to climatic change. Less is known, however, about the
variability of environmental change across the Arctic. In order to accurately assess this information,
regional diatom data sets are needed.
The goals of our project are to use diatoms as indicators of environmental change in lakes and ponds
from Melville Island, NU/NWT, Canada. Present-day water quality data and surface sediments were
collected from ponds across a large range of latitudinal, altitudinal, and size gradients across Melville
Island. Diatoms are identified and enumerated, and multivariate statistical techniques are used to find the
most important environmental variables driving species assemblages. These data are used to construct
transfer functions that can be applied to fossil diatom assemblages to quantitatively infer past
environmental change. These data sets provide powerful tools for future environmental monitoring in this
region.
Les Diatomées comme indicateurs de changements environnementaux sur l’île Melville,
NU/TN-O, Canada
L’Arctique est une région très vulnérable aux stresseurs environnementaux tels le changement
climatique ce qui justifie une surveillance attentive. Cependant, le manque de données météorologiques
d’instruments et une connaissance insuffisante des conditions ambiantes rendrent l’évaluation de tel
changement difficile. Les techniques paleolimnologiques, utilisant les indicateurs biologiques, physiques et
chimiques des sédiments lacustres, peuvent donner accès à ces informations critiques pour reconstruire les
environnements du passé. Les diatomées (algues unicellulaires) sont d’excellent bioindicateurs parce qu’ils
se préservent bien dans les sédiments de lacs, ils son taxonomiquement distincts et souvent, ils vont
démontrer des réponses spécifiques à des conditions environnementales.
Des études paleolimnologiques récentes de l’Arctique oriental ont démontré que des assemblés
d’espèces de diatomées dans de petits étangs alcalins ont demeuré relativement constants pendant des
millénaires mais ont commencé à changer dramatiquement au debout du MCMe siècle, peut-être en
réponse au changement climatique. Nous en connaissons moins, cependant, à propos du changement
environnemental à travers l’Arctique. Pour évaluer ces renseignements plus précisément, des ensembles de
données régionaux sur les diatomées sont nécessaires.
Les buts de notre projet son d’utiliser les diatomées comme indicateurs des changements
environnementaux dans les lacs et étangs sur l’île Melville Island, NU/TN-O, Canada. Des données sur la
qualité d’eau de nos jours et les sédiments de surface ont été cueillis des étangs sur une grande gamme de
gradients de latitude, altitude, et grandeur à travers l’île Melville. Les diatomées sont identifiées et
énumérées et des techniques statistiques multivariées sont utilisées pour trouver les variables
environnementales menant aux assemblages d’espèces. Ces données sont utilisées pour construire des
fonctions de transferts qui peuvent été appliqués à des assemblages de diatomées fossiles pour
quantitativement inférer les changements environnementaux passés. Ces ensembles de données fournissent
des outils puissants pour surveiller l’environnement de cette région dans le futur.
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CHRISTOPHE KINNARD (with A. LEWKOWICZ)
Centre for Research on Cold Environments, Department of Geography, University of Ottawa
Development of Solifluction Lobes, Kluane Range, Yukon Territory
Solifluction lobes are abundant above treeline on an alpine plateau located above Kluane Lake, Yukon
Territory. On a west slope (1800 m a.s.l.), lobes typically increase in size downslope, evolving from small
sorted steps near the slope crest to extensive complexes with multiple fronts at the foot. In August 2001, 10
solifluction lobes were excavated and buried organic horizons were sampled for radiocarbon dating in order
to obtain long-term rates of lobe advance. In the spring of 2002, surface movement was monitored on 5
solifluction lobes using repeated surveying of surface targets, while groundwater levels and thaw depths
were measured on these lobes and across the slope. In addition, 250 lobes were mapped, and morphometric
measurements made on them. Theses results are used to construct a model of lobe development, where
frontal advance results from the slow accumulation of material behind a comparatively rigid front, until a
threshold of stability is reached and rapid advance occurs by shearing. Lobes across the study slope
represent different stages of this cycle and inter-lobe comparison and climatic interpretation of changing
rates must deal with the lag time of this episodic frontal movement.
Le Développement de lobes de solifluxions, chaînons Kluane, Territoire du Yukon
Les lobes de solifluxions sont abondants au-delà de la limite des arbres d’un plateau alpin située en haut
du lac Kluane, Territoire du Yukon. Sur une pente occidentale (1800 m asl), les lobes typiquement sont
plus important vers l’aval, évoluant à partir de petits gradins avec triage près de la crête de la pente jusqu'à
des complexes extensifs avec des fronts multiples au pied. En août 2001, 10 lobes de solifluxion ont étés
creusés et des horizons biologiques enfouis ont étés échantillonnés ont subi une datation au radiocarbone
pour obtenir les taux d’avancement à long terme des lobes. Au printemps de 2002, les mouvements de la
surface ont étés surveillés à 5 lobes de solifluxion au moyen d’un arpentage répété de cibles de surface,
tandis que les niveaux d’eaux souterrains et les profondeurs de dégels ont étés mesurés sur ces lobes et à
travers la pente. En plus 250 lobes ont étés tracés et des mesures morphométriques en ont été faits. Ces
résultats ont étés utilisés pour construire un modèle de développement de lobes lorsque l’avance frontale
résulte d’une lente accumulation de matériel derrière un front comparativement rigide, jusqu’à ce que un
seuil de stabilité soit atteint et l’avance rapide prend place à cause du cisaillement. Les lobes traversant la
pente étudiée représentent des différentes étapes de ce cycle et la comparaison des lobes et l’interprétation
climatique de taux changeants doivent tenir contre du temps de réponse de ce mouvement frontale
épisodique.
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ERMOKHINA KSENIA
Faculty of Geography, Moscow State University, Russia
Seral Changes of Vegetation as the Indicator of Landslide Age and Geochemical
Properties
The research area is located in the eastern part of the Bovanenkovo gas field (the station Vaskiny
Dachi), Central Yamal Peninsula. The fieldwork was carried out in 1997-2002. The main goal of this
investigation was to classify plant associations in the Central Yamal and to study their interrelationship
with relief features and geochemical conditions caused by dynamics of cryogenic processes. 165
geobotanical sites were linked to 9 profiles crossing the most typical ecotopes. The vegetation was
described by standard procedures. Field and remote data were used in research.
Relief-forming processes (landslides, thermal erosion and thermokarst) are widespread in tundra zone.
Large-scale activation of active-layer detachments in 1988-1989 in West Siberia and Canada caused
fundamental change of relief.
Vegetation units were distinguished according to the Braun-Blanquet system. All the geobotanical
descriptions were divided into 4 blocks in accordance with participation of Salix shrubby species, Betula
nana and some grasses (Polemonium acutiflorum, Poa arctica, Vaccinium vitis-idaea subsp. minus, Carex
concolor, Deschampsia borealis and etc.), based on the classes of species constancy. Some blocks were
subdivided into taxa of lower ranks. All the subblocks has the original “living conditions” and are true
indicators of shearing surface age and level of salinity.
It is shown that the landslide process causes the desalinization of the marine sediments and enriches the
active layer with heavy metals. This is important geoecological consequence of the cryogenic landslide
process in the region with saline permafrost distribution.
Les Changements serial de végétation comme indicateur de l’âge de glissements de
terrain et les propriétés géochimiques
L’aire de recherche est située dans la partie orientale du champ de gaz Bovanenkovo (la station Vaskini
Dachi), dans la péninsule Yamal centrale. Le travail sur le terrain à été accompli en 1997-2002. L’objectif
principal de cette enquête était de classifier les associations des plantes dans le Yamal central et d’étudier
les rapports mutuels avec les reliefs et les conditions géochimiques causées par les dynamiques des
processus cryogéniques. 165 sites géobotaniques ont étés liés aux 9 profils représentants les écotopes les
plus typiques. La végétation a été décrite au moyen de procédures standards. Les données du site et à
distance ont étés utilisés pour la recherche.
Les processus créateurs de relief (glissements, érosion thermique et thermokarst) sont communs dans la
zone de toundra. L’activation à grande échelle de détachements du niveau actif en 1988-1989 en Sibérie
occidentale et au Canada a causé un changement fondamental du relief.
Les unités de végétation ont étés organisés selon le système Braun-Blanquet. Toutes les descriptions
géobotaniques ont étés divisés en 4 blocs selon la participation de l’espèce Salix shrubby, Betula nana et
quelques herbes (Polemonium acutiflorum, Poa arctica, Vaccinium vitis-idaea subsp. minus, Carex
concolor, Deschampsia borealis, etc.), basé sur les classes de constance d’espèces. Certains blocs ont étés
subdivisés en taxons de rangs inférieurs. Tous les sous-blocs possèdent les « conditions de vie » originelles
et son des indicateurs vrais de l’âge de la surface cisaillée et le niveau de salinité.
Cela démontre que le processus de glissement cause la désalinisation des sédiments marins et
l'enrichissement du niveau actif de métaux lourds. Ceci est une conséquence géoécologique importante du
processus de glissement cryogénique dans une région avec une distribution de permagel saliné.
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A.I. MAHER (with P. TREITZ, P. BUDKEWITSCH, and M. FERGUSON)
Laboratory for Remote Sensing of Earth and Environmental Systems, Department of Geography, Queen’s
University
Measuring Snow-Cover Conditions Using IKONOS and Landsat-Etm+ Data for Winter
Foraging Habitats of Peary Caribou and Muskoxen on the Queen Elizabeth Islands,
Nunavut, Canada
Since the 1970’s, wide fluctuations have been observed in both muskoxen (Ovibos moschatus) and
endangered Peary caribou (Rangifer tarandus pearyi) populations on the Queen Elizabeth Islands (QEI).
One hypothesis attributes these fluctuations to severe snow cover conditions. However, research has yet to
provide evidence that severe snow cover persisted throughout the entire winter range of these species
during population declines. To adequately assess the roles of density-dependent and weather related
density-independent factors on population fluctuations, a method for assessing snow cover and winter
forage conditions across potential winter ranges of these species is required. To address this problem, a
remote sensing study using IKONOS and Landsat data was undertaken, as part of an interdisciplinary
program needed to conserve Peary caribou and muskoxen, in order to map the usable winter foraging
habitats of Peary caribou and muskoxen on the QEI. During April 2003, Landsat-ETM+ and IKONOS data
were collected for known areas of winter foraging by Peary caribou and muskoxen. Snow cover, snowdepth, ram and surface hardness data (factors that affect caribou and muskoxen when they attempt to
forage) were also collected for these areas. A signature of snow characteristics preferred by these species
will be created by combining remotely sensed and in situ data with caribou and muskoxen distributions
determined through ground and aerial surveys, satellite telemetry, and Inuit knowledge, collected as part of
the larger interdisciplinary study. In addition, by combining traditional snow measurement techniques with
remotely sensed data we hope to show that remotely sensed data is a useful tool for inferring snow cover
conditions over large regions, and is thus valuable for highlighting the winter foraging areas for Arctic
species.
Mesurer les conditions de couvertures de neige au moyen de données IKONOS et
Landsat-Etm+ pour les habitats d’alimentation hivernale des caribous de Peary et les
bœufs musqués sur les îles Reine-Elisabeth, Nunavut, Canada
Depuis les années 70, d’importantes fluctuations ont étés notées chez les populations bœufs musqués
(Ovibos moschatus) et les caribous Peary (Rangifer tarandus pearyi) en voie de disparition sur les îles
Reine-Elisabeth (IRE). Une hypothèse attribue ces fluctuations à des conditions de couverture de neige
sévères. Cependant, la recherche n’a pas encore fourni de preuves que la couverture de neige sévère a
persisté à travers l’aire d’hivernage de ces espèces pendant les déclins de populations. Pour évaluer
adéquatement les rôles de facteurs de fluctuations de la population qui dépendent sur la densité et les
facteurs indépendants de la densité relevant du temps, il faut une méthode pour évaluer la couverture de
neige et les conditions d’alimentation hivernale à travers les aires d’hivernage potentielles. Pour adresser
ce problème, une étude à télédétection utilisant les données IKONOS et Landsat a été entreprise, faisant
part d’un programme interdisciplinaire nécessaire à la conservation des caribous Peary et les bœufs
musqués, pour pouvoir faire une carte des habitats d’alimentation hivernale pratiques des caribous Peary et
les bœufs musqués sur les IRE. Pendant avril 2003, les données Landsat-ETM+ et IKONOS ont étés
cueillis à partir des aires d’alimentation hivernale connues par les caribous de Peary et les bœufs musqués.
Les données sur la couverture de neige, la profondeur des neiges, les épaisseurs et la dureté de surface (des
facteurs qui affectent les caribous et bœufs musqués lorsqu’ils essaient de s’alimenter) ont aussi été
cueillies pour ces territoires. Un modèle des caractéristiques de neige préfère par ces espèces sera créé en
combinant les données de télédétection et sur place avec les distributions de caribous et bœufs musqués
obtenues au moyen de relèves terrestres et aériennes, télémesures de satellites et la connaissance nuite,
cueilli suite à une étude interdisciplinaire plus vaste. En plus, en combinant les techniques traditionnelles
pour mesurer la neige avec les données de télédétection, nous espérons démontrer que les données de
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télédétection sont un outil utile pour inférer les conditions de couverture de neige sur des régions vastes et
représente donc un outil important pour identifier les aires d’alimentation hivernale pour les espèces de
l’Arctique.
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GENEVIÈVE MERCIER (with B. LAURIOL & J. POITEVIN)
Department of Geography, University of Ottawa
Glacier Fluctuations in the Akshayuk Pass, Auyuittuq National Park (Nunavut – Canada)
Akshayuk Pass, located in Auyuittuq National Park on Baffin Island, is a deep valley where numerous
glaciers of all sizes are present. Glacier fluctuation analyses in this valley have been based on
lichenometric studies (Dyke, 1990; Locke et al., 1979). The objective of this presentation is to show results
obtained during the summers of 2002 and 2003, in particular the same sites studied by Thompson (1954),
Davis (1985) and Graham (1997). According to the first analysis results, it is possible to ascertain that
glaciers have retreated rapidly over the past 50 years, for example, Fork glacier and Turnweather glacier.
Size-frequency distributions, Schmidt hammer R-values and lichen percentage cover statistical analyses,
based on the availability of control points, permit the establishment of relative and absolute ages. A
monitoring program of glacier snout retreat in the Park was also undertaken. Data was collected via field
observations and measurements, as well as remote sensing techniques.
Les fluctuations des glaciers dans le col d’Akshayuk, Parc nationale Auyuittuq Park
(Nunavut – Canada)
Le col d’Akshayuk, situé dans le parc national Auyuittuq sur l’île Baffin, est une vallée profonde où se
situent de nombreux glaciers de toutes les tailles. Les analyses des fluctuations des glaciers dans cette
vallée ont été basées sur des études lichenométriques (Dyke, 1990; Locke et al., 1979). L’objectif de cette
présentation est de montrer les résultats obtenus durant les étés de 2002 et 2003, en particulier des mêmes
sites étudiés par Thompson (1954), Davis (1985) et Graham (1997). Selon l’analyse des premiers résultats,
il est possible de déterminer que les glaciers sont en retraite rapide depuis 50 ans, par exemple le glacier
Fort et le glacier Turnweather. Les analyses statistiques des répartitions proportionnelles, les valeurs R au
scléromètre et le pourcentage de couverture des lichens basées sur la disponibilité de points de contrôle,
permettent de déterminer des ages relatives et absolus. Un programme de surveillance de la retraite des
fronts glaciers dans le parc à aussi été entrepris. Les données ont été collectées au moyen d’observations et
mesures sur site, ainsi que grâce à des techniques de télédétection.
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CÉLINE MEUNIER (with Y. BÉGIN & L. SIROIS)
Centre d’études nordiques, Université Laval
Black Spruce Dynamics on the Edge of a New Reservoir, Northern Quebec
The creation of hydroelectric reservoirs in Northern Quebec has considerably changed the landscape of
the northern boreal forest. The creation of the LaGrande complex flooded 11,400 km² of land (SEBJ,
1987) in the area of continuous open boreal forest, which represents a bioclimatic interface zone between
the closed boreal forest and the tundra. The creation of hydroelectric reservoirs offers possibilities for the
tudy ongoing ecological changes in landscapes that are disturbed and fragmented by the filling of the
reservoirs. As a matter of fact, the large stretches of northern waters constitute colder enclaves and
contribute to the regional climatic variability (Buckler, 1973; Bégin et al., 1997). By cooling the
atmosphere during the summer and maintaining warmer conditions for part of the fall, these large bodies of
water mitigate the daily and seasonal heat variations (Buckler, 1973; Butorin et al., 1973; Gagnon, 2000).
The theoretical models indicate that these large masses of water are likely to change the landscapes of the
islands and the lakeside areas they have created (Gregory & Smith, 1967). The goal of the project is to
improve our knowledge of the processes that govern the transformation of forests exposed to local climate
changes after the installation of one of the reservoirs of the vast hydroelectric complex: the Robert
Bourassa Reservoir. Thus the consequences of these transformations on the neoriparian and neoinsular
forest landscape will be evaluated by the response to the growth and the development of the black spruce in
relationship to local climate changes.
Dynamique De L’épinette Noire En Bordure D’un Réservoir Récent, Québec Nordique
La création des réservoirs hydroélectriques dans le nord du Québec a considérablement modifié le
paysage de la forêt boréale nordique. Ainsi la création du complexe LaGrande a inondé un territoire de
11400 km² (SEBJ, 1987) dans la zone de la forêt boréale ouverte continue, laquelle constitue une zone
d’interface bioclimatique entre la forêt boréale fermée et la toundra. La création des réservoirs
hydroélectriques offre la possibilité d'étudier des changements écologiques en cours dans des paysages
perturbés et fragmentés par la mise en eau des réservoirs. En effet, les grandes étendues d’eau nordiques
constituent des enclaves plus froides et participent à la variabilité régionale du climat (Buckler, 1973;
Bégin et al., 1997). En refroidissant l’atmosphère pendant l’été et en maintenant des conditions plus
chaudes une partie de l’automne, les grandes nappes d’eau ont pour effet d’atténuer les écarts thermiques
journaliers et saisonniers (Buckler, 1973; Butorin et al., 1973; Gagnon, 2000). Des modèles théoriques
indiquent que ces grandes masses d’eau sont susceptibles de modifier le paysage des îles et des milieux
périlacustres créés (Gregory & Smith, 1967). Le but de ce projet est d’améliorer les connaissances sur les
processus qui régissent la transformation des forêts exposées à des changements climatiques locaux suite à
l’aménagement d’un des réservoirs du vaste complexe hydroélectrique : le réservoir Robert-Bourassa. Ainsi
les conséquences de ces transformations sur le paysage forestier néoriverain et néoinsulaire seront évaluées
par la réponse de la croissance et du développement de l’épinette noire en rapport avec ces changements
climatiques locaux.
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RACHEL OLSON
Department of Anthropology, University of Aberdeen, Scotland
A Consultation in Meaning: A Look at ‘Meaningful’ and ‘Adequate’ Consultation in the
Context of First Nations, Alberta Government Policy, and the Oil and Gas Industry
Consultation is a contentious issue in Canada today within the context of resource development and
First Nations peoples. Since court cases such as Delgamuukuw and Sparrow, the need to consult with First
Nations peoples whose traditional rights to subsistence activities, the rights to hunt, fish, and trap, may be
affected by resource development has been clearly affirmed by asserting the fiduciary duty of the Crown
has to First Nations people. However, although it is stated that consultation must be ‘meaningful’ and
‘adequate’, the process by which this meaningfulness and adequacy is achieved is unclear. Thus much of
the discussion surrounding consultation has become about the ‘process’, whether it be through community
meetings or land use mapping projects, and neglects to address the fundamental principles of consultation.
By looking at consultation as a discursive practice, the author seeks to uncover these fundamentals, and
show how, through Aboriginal policy and Industry Guidelines, consultation works as a mechanism of
reinforcing unequal relations of power and oppression. Furthermore, the author will argue that a
consultation process that does not take into account First Nations ways of knowing and constructions of
reality is ultimately inadequate, and therefore, does not fufill the obligation of the Crown in its fiduciary
duty to First Nations people in Canada.
Une Consultation sur la signification : Un Coup d’œil sur la consultation ‘significative’ et
‘suffisantes’ dans le contexte des Premières Nations, la politique gouvernementale de
l’Alberta et l’industrie pétrolière et gazière
La consultation est une question contentieuse au Canada de nos jours dans le contexte de l’exploitation
des ressources et les peuples des Premières Nations. Depuis les cas judiciaires tels Delgamuukuw et
Sparrow, le besoin de consulter avec les peuples Premières Nations donc les droits traditionnels tel les
activités de subsistance, le droit de chasser, pêcher et piéger, peuvent être affectés par l’exploitation des
ressources a été clairement affirmé en faisant valoir l’obligation de représentant que la Couronne à envers
les peuples des Premières Nations. Cependant, bien qu’il soit déclaré que la consultation doit être
‘significative’ et ‘suffisante’, le processus pour que les consultations soient belles et bien ‘significatives’ et
‘suffisantes’ n’est pas claire. Donc, beaucoup de la discussion se rapportant à la consultation, traite plus du
‘processus’, que ce soit par des réunions communautaires ou des projets de traçage du terrain à être utilisé,
et néglige d’adresser les principes fondamentaux de la consultation.
En traitant la consultation comme une pratique discursive, l’auteur cherche à découvrir ces
fondamentaux et démontrer de quelle façon, au moyen de politique Autochtone et les lignes directrices de
l’industrie, la consultation fonctionne comme un mécanisme qui renforci les relations inégales de puissance
et d’oppression. En plus, l’auteur va présenter l’argument qu’un processus de consultation qui ne tient pas
compte des formes de connaissances et les constructions de la réalité des Premières Nations est, à la limite,
insuffisant et donc, ne rencontre pas la responsabilité de la Couronne pour son rôle d’obligation de
représentant des Premières Nations au Canada.
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KRISTA PILZ
University of Manitoba
Taking a Second Look: Donald Marsh and the Photographic Representation of Inuit
This oral presentation will examine the photographic record left by well known Anglican Bishop Donald
Marsh. Particular attention will be paid to the two-fold character of the photographs. On the one hand,
they are a critical record that, through photo-solicitation techniques, can be used with Inuit elders to assist
in remembering the past. On the other, they remain implicated in a colonial ideology that established
derogatory images of Inuit people. An interdisciplinary approach is critical to the understanding of these
image-texts for two reasons: firstly, important theoretical work on the politics of representation over the
last twenty years has all taken place in an interdisciplinary context (film studies, cultural studies, women
studies and so on); secondly, Arctic history can be best approached through a cultural lens: history and
anthropology must necessarily engage with each other for a richer understanding of events that shaped the
Canadian Arctic.
Within the time constraints, this paper will briefly review Marsh’s involvement in the Arctic, discuss the
overall nature of the photo-archive he left, discuss briefly recent work on the theory of representation and
of photo-solicitation methodologies, examine several examples of his photographic work for their value as
photo-solicitation documents, read examples of the photo-texts for traces of ideological representation, and
offer a few concluding comments on the value of interdisciplinary methodologies as applied to Arctic
history.
Scruter de nouveau : Donald Marsh et la représentation photographique des Inuit
Cette présentation orale examinera le compte rendu photographique laisser par l’Évêque anglican bien
connue, Donald Marsh. Une attention particulière sera payée au double aspect de ces photographes. D’un
coté, elles représentent un compte rendu critique qui, au moyen de techniques de sollicitation
photographique, pourrait être utilisé avec les aînés inuit à se souvenir du passé. De l’autre coté, elles font
toujours partie d’une idéologie coloniale qui a établi des images méprisantes du peuple inuit. Une approche
interdisciplinaire est essentielle pour comprendre ces images-textes pour deux raisons : premièrement, les
travaux théoriques sur les politiques de la représentation ces deux dernières décennies à eu lieu entièrement
dans un contexte interdisciplinaire (études cinématographiques, études culturelles, études de la femme, et
ainsi de suite); deuxièmement, la meilleure façon d’approcher l’histoire de l’Arctique est au moyen d’une
lentille culturelle; l’histoire et l’anthropologie doivent nécessairement s’engager l’un et l’autre pour avoir
une compréhension plus riche des évènements qui ont formé l’Arctique canadien.
Dans le temps alloué, ce travail révisera brièvement les activités de Marsh dans l’Arctique, discutera de
la nature globale de l’archive photographique qu’il a laissé, discutera brièvement de travaux récents sur la
théorie de la représentation et des méthodologies de sollicitations photographiques, examinera plusieurs
exemples de son travail photographique pour leur valeur en tant que documents de sollicitation
photographique, lira des exemples de photo-textes pour des traces de représentation idéologique et offrira
quelques commentaires à la fin sur la valeur des méthodologies interdisciplinaires telles qu’elles
s’appliquant à l’histoire de l’Arctique.

Breaking the Ice: Proceedings of the 7th ACUNS Student Conference

Abstracts: Oral Presentations

245

JENNIE RAUSCH
Department of Earth and Atmospheric Sciences, University of Alberta
Disturbance Inventory and Reclamation Testing on Gravel Substrates, Churchill, Manitoba
The area around the Churchill Northern Studies Centre provides many examples of anthropogenic
disturbances created over the last 50 years (e.g. roads, borrow pits, building sites and rocket launch pads
(from rocket launch facility, Churchill Research Range)). Natural revegetation in the subarctic can be a
slow process due to environmental conditions and is further slowed by the presence of unsuitable growth
substrate created by human disturbance. Leaving the disturbed areas to recover naturally costs little-tonothing, however, it leaves the sites biologically barren for long periods. Since the Churchill area (58°
45’N, 94° 04’W) is a popular ecotourism destination for bird, bear, whale and aurora watchers, unreclaimed
disturbed sites are aesthetically unpleasant and detract from the visitors' experience. Therefore, from both
biological and socio-economic perspectives assisted reclamation is desirable.
Of the types of disturbances in the area, borrow pits have been selected for reclamation testing and
inventory in a Geographical Information System database because they comprise up to 40% of the
disturbances in an area where roads have been constructed . Gravel pads have also been selected as study
sites because of their prevalence due to the Churchill Research Range. Reclamation treatments, addition of
fertilizer, peat moss, native seeds, alteration of microtopography and installation of snowfencing, were
designed to test three hypotheses on which environmental factor (moisture availability, wind desiccation, or
nutrient availability) is most limiting to seedling emergence and survival.
Inventaire des perturbations et les tests de réhabilitation des substrats en gravillon,
Churchill, Manitoba
La région aux alentours du Churchill Northern Studies Centre fourni nombreux exemples de
perturbations anthropiques créées depuis une cinquantaine d’années (ex. , Chemins, banc d’emprunts, sites
de construction et tables de lancements de fusées (à partir d’une base de lancement, les installations de
recherche Churchill)). Le reverdissement naturel dans le subarctique peut être un processus lent à causes
des conditions environnementales et est retardé encore plus par la présence de substrats créés par les
perturbations humaines, qui sont défavorables à la croissance. Laisser les aires perturbées se remettre
naturellement ne coût presque rien, cependant cela laisse les sites biologiquement stériles pour des périodes
prolongées. Puisque la région de Churchill (58° 45’N, 94° 04’O) est une destination écotouristique
populaire pour les observateurs d’oiseux, ours, baleines et l’aurore, des sites perturbés non-réhabilités sont
esthétiquement désagréables et ils nuisent aux expériences des visiteurs. Donc, la réhabilitation assistée est
à souhaiter de la perspective biologique et de la perspective socio-économique.
Parmi tous les types de perturbations dans l’aire, les bancs d’emprunts ont été chois pour tester la
réhabilitation et faire partie de l’inventaire dans la base de données d’un Système d’information
géographique parce qu’ils représentent jusqu’à 40% des perturbations où des chemins ont été construits.
Les lits de gravier ont aussi été choisis comme des sites d’études à cause de leur prévalence à cause des
installations de recherche Churchill. Les traitements de réhabilitation, ajout de fertilisant, mousse de
tourbe, semences indigènes, changements à la microtopographie et installation de paraneiges ont été conçus
pour tester trois hypothèses pour déterminer quel facteur environnemental (humidité disponible, le
dessèchement par le vent or la disponibilité de nutriants) limite l’émergence et la survie des jeunes plantes
le plus.
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DANIEL T. SELBIE (with J. SMOL)
Paleoecological Environmental Assessment & Research Laboratory, Department of Biology, Queen’s
University
Paleolimnology as a Tool for Assessing Long-Term Population Dynamics and
Anthropogenic Contamination of Sockeye Salmon (Oncorhynchus nerka) in Yukon
Territory, Canada
Salmon are an important ecological, economical and cultural icon of the North Pacific. Nonetheless, we
know relatively little about how these fish interact with long-term climate trends and recent human
influences. Recently, novel approaches in the field of paleolimnology, the study of lake histories, has
enabled analyses of long-term trends in sockeye salmon (Oncorhynchus nerka) production in relation to
environmental influences. Through the interpretation of chemical and biological indicators archived in lake
sediments, we are able to infer salmon returns to inland nursery systems through time.
It is believed that salmon respond to large-scale forcing mechanisms, such as climate variability
however, our current knowledge often comes from very short stock assessment records. In addition, such
records are within the timeframe of significant human influences (e.g. climate warming, harvesting
pressures, habitat degradation). Paleolimnology allows us to assess such changes in the context of natural
variability.
Our study focuses on long-term dynamics of sockeye in Yukon Territory. We investigate ecosystems
that currently support salmon stocks as well as areas with likely past salmon runs, to provide a history of
salmon in the region. A primary focus is to integrate these biological records with oral history of the
native people of the southwestern Yukon. We are also investigating salmon as a potential vector for
contaminants (e.g. PCB’s, organochlorines) to pristine inland environments and in traditional diets.
La Paléolimnologie en tant qu’outil pour évaluer les dynamiques de population à long
terme et la contamination anthropique du saumon sockeye (Oncorhynchus nerka) dans le
Territoire du Yukon, Canada
Le saumon est une icône écologique, économique et culturelle importante dans le Pacifique Nord.
Néanmoins, nous connaissons très peu à propos de la façon que ces poissons interagissent avec les
tendances climatiques à long terme et les influences humaines récentes. Dernièrement, de nouvelles
approches dans le domaine de paléolimnologie, l’étude de l’histoire de lacs, a permis l’analyse de
tendances à long terme de la production du saumon sockeye (Oncorhynchus nerka) en rapport avec les
effets environnementaux. Au moyen de l’interprétation d’indicateurs chimiques et biologiques archivés
dans les sédiments lacustres, nous pouvons inférer les retours des saumons à leurs cours d’eau natals
intérieurs à travers le temps.
On croit que les saumons réagissent aux mécanismes de forçage à grande échelle, tels la variabilité
climatique. Cependant, nos connaissances actuelles viennent trop souvent des évaluations très brèves des
populations. En plus, de telles données reflètent une période d’influences humaines importantes (ex., le
réchauffement climatique, les pressions de la récolte, la dégradation de l’habitat). La paléolimnologie nous
permet d’évaluer de tels changements dans le contexte de la variabilité naturelle.
Notre étude s’axe sur les dynamiques à long terme du sockeye dans le Territoire du Yukon. Nos faisons
enquête sur les écosystèmes qui supportent actuellement des populations de saumon ainsi que les aires qui
avaient probablement des migrations des saumons, pour obtenir un historique du saumon de la région. Un
objectif primaire est d’intégrer ces données biologiques avec l’histoire orale dues peuples indigènes du
Sud-Ouest du Yukon. Nous faisons aussi enquête sur le saumon en tant que vecteur possible pour les
contaminants (ex., les BPCs, les composés organochlorés) dans des intérieures vierges et les régimes
alimentaires traditionnels.
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MICHAEL SOKAL (with K. CLOGG-WRIGHT, R. HALL, B. WOLFE, T.
EDWARDS, S. VARDY, T. KARST-RIDDOCH, & W. LAST)
Departments of Biology and Earth Sciences, University of Waterloo
Linking Hydrology and Ecology at the Peace-Athabasca Delta, Alberta
The Peace-Athabasca Delta (PAD) in northern Alberta, Canada is one of the largest freshwater deltas in
the world and is recognized internationally for its ecological significance. The water balance of the myriad
of lakes and wetlands is influenced by regular high-water and periodic ice-jam flooding of the Peace and
Athabasca Rivers. There is concern over the role of regulation on the Peace River since 1968 and climatic
variability on recent observed drying trends and ecological change. A multidisciplinary paleolimnological
approach was undertaken in this study to integrate the most sensitive physical, biological, and geochemical
information preserved in lake sediments to investigate hydro-ecological variability at the PAD. In this
presentation, we report the results from one of the study sites, PAD 9, which is a small, closed-drainage
lake located in the Peace sector of the PAD. Sedimentary records obtained from this lake contain detailed
records of past hydrological and ecological changes. PAD 9 was submerged under a large, shallow
embayment extending off the western end of Lake Athabasca during the late 1800s and early 1900s.
Between ~1910-1925, PAD 9 became part of a large, through-flow open-drainage lake. Since ~1925-1945,
this lake has existed as an isolated closed-drainage basin. The most profound shifts in the evolution of
hydro-ecological conditions at PAD 9 during the past ~150 years are due to physiographic changes in the
western shoreline of Lake Athabasca. These conclusions, based on paleohydrological and paleoecological
analyses, closely correspond with changes depicted on a set of historical maps and air photos.
Hydrologie et écologie dans le Delta Paix-Athabasca, Alberta
Le Delta Paix-Athabasca (PAD) dans le Nord de l’Alberta, Canada est une des deltas d’eau douce au
monde et est reconnue internationalement pour son importance écologique. Le bilan hydrique de la
myriade de lacs et zones humides est influencé par des inondations de hautes-eaux régulières et d’embâcles
périodiques des rivières de la Paix et Athabasca. On s'inquiète du rôle de la réglementation sur la rivière de
la Paix depuis 1968 et la variabilité climatique sur des tendances récentes à la sécheresse et les
changements écologiques. Une approche paléolimnologique multidisciplinaire a été entreprise dans cette
étude pour intégrer les renseignements les plus précises dans les domaines physiques, biologiques et
géochimiques préservés dans les sédiments lacustres pour faire enquête sur la variabilité hydro-écologique
dans le PAD. Dans cette présentation, nous faisons rapport des résultats d’une des sites d’études, PAD 9,
qui est un petit bassin hydrographique fermé situé dans le secteur de la Paix du PAD. Les profils
sédimentaires obtenus de ce lac contiennent des informations détaillées des changements hydrologiques et
écologiques. PAD 9 a été submergé sous un enfoncement large et peu profond, commençant au bout
occidental du lac Athabasca vers la fin des années 1800 et le début des années 1900. Entre environ 19101925, PAD 9 est devenu un large lac ouvert à drainage continu. Depuis environ 1925-1945, ce lac existe
comme un bassin isolé et fermé. Les changements les plus profondes dans l’évolution des conditions
hydro-écologiques à PAD 9 ces 150 derniers ans sont le résultat de changements dans le rivage occidental
du lac Athabasca. Ces conclusions, basées sur les analyses paléohydrologiques et paléoécologiques,
correspondent de près aux changements que l’on voie sur les cartes historiques et les photographies
aériennes.
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A.D.M. TAYLOR (with P. TREITZ & M. FERGUSON)
Department of Geography, Queen’s University
Historical and Recent Inuit Qaujimajatunqagnit of Winter Habitat Use, Foraging Ecology
and Population Characteristics of Peary Caribou and Muskoxen on the Queen Elizabeth
Islands of Nunavut, Canada
Over the last 40 years severe population fluctuations in Peary caribou and muskoxen living on the
Queen Elizabeth Islands (QEI) have been a cause for widespread concern. Initial studies have indicated
that the cause of fluctuations cannot be linked to one factor. In order to better understand these
fluctuations, patterns of recent and historical population characteristics need to be examined. The best
source of long-range information is from individuals who have interacted on a long-term, regular basis with
these populations. The project described here involves the collection and documentation of historical and
recent Inuit qaujimajatunqagnit (traditional knowledge of Inuit people) regarding winter habitat preferred
by Peary caribou and muskoxen on the QEI, as known to Inuit in Resolute Bay, Grise Fiord and Pond Inlet.
Hunters and trappers associations (HTAs) will identify potential Elders and hunters who are able to
describe the spatial and temporal ranges of Peary caribou and muskoxen within the study area. Each
informant will be interviewed to establish a biographical map, describe changes in caribou and/or
muskoxen distribution and abundance during their life-time, and discuss ecological and human factors that
may cause changes in these populations. The geographical information obtained from these interviews will
be recorded and stored within a spatial database. When documentation is complete, data from this study
will be compared with data collected through aerial and ground surveys, remote sensing and satellite
telemetry. It is anticipated that the integration of data from multiple sources will improve our capacity to
identify patterns and causes of species fluctuations.
Qaujimajatunqagnit inuit historique et récente sur l’utilisation d’habitat d’hiver, écologie
d'alimentation et les caractéristiques de la population de caribou Peary et de bœufs
musqués sur les îles Reine-Elisabeth au Nunavut, Canada
Ces 40 derniers ans, des fluctuations sévères dans la population de caribous Peary et bœufs musqués
vivant aux îles Reine-Elisabeth (IRE) sont une cause d’inquiétude. Des études initiales ont indiqué que la
cause des fluctuations ne peut pas être liée à un seul facteur. Pour mieux comprendre ces fluctuations, des
modèles de caractéristiques de populations récentes et historiques doivent être examinés. La meilleure
source de ces renseignements à long-terme sont les individus qui ont interagis sur une base prolongée et
régulière avec ces populations. Le projet décrit ici implique une cueillette et une documentation de
qaujimajatunqagnit (connaissances traditionnelles du peuple inuit) historique et récente concernent l’habitat
hivernal préféré par les caribous Peary et les bœufs musqués sur l’IRE, telles que les Inuit de Resolute Bay,
Grise Fiord et Pond Inlet les connaissent. Les associations de chasseurs et trappeurs (ATC) identifieront
des aînés et chasseurs qui sont capable de décrire la distribution spatiale et temporelle des caribous Peary et
bœufs musqués dans l’aire d’études. Chaque informateur passera une entrevue pour établir une carte
biologique, décrire les changements dans la distribution et l’abondance des caribous et bœufs musqués
durant leur vie et discuteront des facteurs écologiques et humains qui peuvent causer ces changements chez
ces populations. L’information géographique obtenue de ces entrevues seront enregistrées et stockées dans
une base de données spatiale. Lorsque la documentation sera complète, les données de cette étude seront
comparées avec les données accumulées de relevés aériens et terrestres, télédétection et télémesure. Nous
anticipations que l’intégration des données de sources multiples améliorera not capacité d’identifier des
modèles et des causes de fluctuations chez les espèces.
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CAROLINE J. THOMPSON
Faculty of Education, University of Western Ontario
Inside School Administration in Nunavut: Three Women’s Stories
There are few Inuit women principals. While Inuit women are employed in many positions in Nunavut
schools, they are greatly underrepresented as administrators. As a result, it has been necessary for the
Nunavut Department of Education to hire staff from other geographical locations to fill the void. This is
becoming increasingly difficult, due to the shortage of available school principals throughout Canada, and
the high cost of living in the Arctic.
This presentation will build on my M.Ed. research in Educational Administration in which I surveyed
Inuit women educators throughout Nunavut to identify the factors which motivate women to become
principals, and those which create barriers. I will demonstrate how the narrative inquiry methodology I plan
to use in my upcoming dissertation can support the collaborative research relationship advocated in an
emerging paradigm that develops networks to share Indigenous knowledge. Telling the stories of Inuit
women also contributes to initiatives of the Nunavut Research Institute, committed to developing Inuit
knowledge within an ethical framework. This is an opportunity to challenge the partiality of perspectives
on school leadership in the dominant administrative discourse, and focus on how Inuit educators lead. I will
draw on my personal experience working as a principal and educational consultant in Nunavut for twelve
years, and my plans to explore how Inuit women see themselves as school leaders in their unique cultural
context.

L’administration scolaire au Nunavut : Les histoires de trois femmes
Il y a très peu de directrices écoles qui sont Inuit. Bien que les Inuit remplissent beaucoup de postes
dans les écoles de Nunavut, elles sont très sous-représentées en tant qu’administrateurs. Donc, le Ministère
de l’éducation du Nunavut a fallu engager du personnel d’autres lieux géographiques pour remplir le vide.
Ceci devient de plus en plus difficile, à cause du manque de directeurs d'écoles à travers le Canada, et le
coût élevé de la vie dans l’Arctique.
Cette présentation continuera le travaille que je fais pour ma recherche pour ma M.Ed en Administration
scolaire pour laquelle j’ai fait un sondage des pédagogues inuit à travers le Nunavut pour identifier les
facteurs qui motivent les femmes à deviner directrices et ceux qui créent des obstacles. Je vais démontrer
comment la méthodologie de questions narratives que je planifie d’utiliser pour ma dissertation prochaine
peut appuyer la recherche coopérative recommandée dans un paradigme émergent qui développe des
réseaux pour partager les connaissances indigènes. Rencontrer les histories d’inuit contribue aussi aux
initiatives du Nunavut Research Institute, qui sont engagés à développer les connaissances inuit dans un
cadre éthique. Ceci est une occasion pour de lancer le défi à la partialité des perspectives du leadership
scolaire dans le discours administratif dominante et s’orienter sur la façon que les pédagogues inuit mènent.
Je vais tirer sur mes expériences personnelles travaillant comme directrice et conseillère pédagogique au
Nunavut pendant douze ans, et mes plans pour explorer comment les Inuit se perçoivent comme leaders
scolaires dans leur contexte culturel.
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TANJA TIRRONEN
Northern Institute for Environmental and Minority Law, Univeristy of Lapland, Finland
The Politics of Interpreting ILO-Convention No. 169 – A Comparative Political Study on
Indigenous People’s Land Rights in Nordic Countries and Australia
ILO-Convention No. 169 is the only legally binding instrument that distinctly concerns itself with
indigenous peoples’ rights. The Convention aims at protecting indigenous peoples and their cultures and
languages from vanishing with special actions by the governmental authority. However, this Convention
has its limitations because as of now it is only ratified by 14 countries. This dissertation examines the
recognition and implementation of ILO-Convention from the perspectives of international politics and
international law with a comparative approach to Nordic countries of which Norway and Denmark have
ratified the Convention, while Sweden and Finland are considering it. The comparison to Australia would
be valuable both theoretically and empirically. The dissertation will consist of four articles with several
common denominators; the concepts of land [rights], culture, environment, identity and power [politics].
The research has a multidisciplinary approach by using the methods of political sciences and international
law by examining the role of state treaties and the preliminary works of law as sources of law making. The
discourse and rhetorical analysis are relevant methods to express the situation in the Nordic countries,
where the national law-making processes related to land and water rights have been strongly influenced by
political debate. In relation to the Convention questions about ‘indigenousness’, the construction of the
‘Saami’ and ‘Sápmi’ are relevant, but still remaining open and unclear concepts. The conflicts between
states and indigenous peoples related to land rights could be seen as disagreements of different values and
means, and as a battle of power. The study also emphasises the role of indigenous peoples as important
actors among the states, since the new world order has changed the agenda of international system. The
study has a constructivist approach, which also refers to international conventions as socially constructed
regimes, where for example economic rationality cannot be divorced from political realities. For states the
areas occupied by indigenous peoples form usually an important part of their (natural) resources.
Les Politiques d’interprétation de la Convention #169 de la OIT – Une Étude politique
comparative sur les droits territoriaux des peuples autochtones dans les pays Nordiques
et l’ Australie
La Convention #169 de la OIT est le seul instrument juridiquement contraignant que traite
spécifiquement des droits des peuples autochtones. La Convention a pour objectif de protéger les peuples
autochtones et leurs cultures et langues de la disparition grâce à des actions spéciales par les autorités
gouvernementales. Cependant, cette Convention est limitée parce qu’elle n’est ratifiée que par 14 nations à
l’heure actuelle. Cette dissertation examine la reconnaissance et la mise en œuvre de la Convention-OIT
des perspectives de politiques internationales et la loi internationale au moyen d’une approche comparative
des pays Nordiques, parmi lesquels la Norvège et le Danemark ont ratifié la Convention, tandis que la
Suède et la Finlande y songe. :a comparaison avec l’Australie serait théoriquement et empiriquement
importante. Cette dissertation sera composée de quatre articles avec plusieurs éléments en communs, les
concepts du territoire [droits], culture, environnement, identité et pouvoir [politiques]. Cette recherche
utilisera une approche multidisciplinaire en utilisant les méthodes de sciences politique et le droit
international en examinant le rôle des traités d’États et les travaux préliminaires du droit comme source de
lois. Ce discours et les analyses de leurs contenues sont des méthodes pertinentes pour exprimer la
situation dans les pays Nordiques, où les processus législatifs nationaux s’afférent aux droits territoriaux et
relatifs à l’eau ont été fortement influencés par le débat politique. In rapport aux questions soulevées par la
Convention à propos du ‘caractère indigène’, la construction des ‘Saami’ et ‘Sápmi’ sont pertinents, tout en
demeurent des concepts ouverts et vagues. Les conflits entre États et peuples indigènes aux droits
territoriaux peuvent être perçus chez les désaccords de valeurs et moyens différents et comme une lutte
pour le pouvoir. Cette étude met le point aussi sur le rôle des peuples indigènes comme acteurs importants
parmi les États, depuis que le nouvel ordre international a changé le programme du système international.
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Cette étude emploi une approche constructiviste, qui réfère aussi aux conventions internationales en tant
que régimes définis par la société, où, par exemple, la rationalité économique ne peut pas être séparée des
réalités politiques. Pour les États, les aires habitées par les peuples autochtones sont normalement une
partie important de leurs ressources (naturelles).
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AMBER ASHENHURST
Department of Biological Sciences, University of Alberta
The Impacts of Seismic Lines and Drill Pads on Breeding Migratory Birds in the Kendall
Island Migratory Bird Sanctuary, NWT
Petroleum exploration and development in the Kendall Island Migratory Bird Sanctuary (outer
Mackenzie River Delta, N.W.T.) has raised concerns on its sensitive tundra ecosystems and supported bird
populations. My research addresses this by examining the distribution, abundance and community
composition of breeding birds in relation to 21 drill pads and over 1040km of seismic lines situated over
sedge/willow and upland tundra habitat of the sanctuary. After one field season, a paired transect analysis
of new seismic lines (0.5-1.5 years) in the sedge/willow habitat revealed a change in bird abundance where
birds favored the control transect. Savannah sparrows, shorebirds and red-necked phalaropes were
significantly more abundant on the control (p=0.03, p=0.06, and p=0.19, respectively) than on the seismic
(treatment) transect. Vegetation analysis revealed a lasting impact from seismic activity to upland tundra
habitat. Data from the first season also revealed a lasting footprint of drill pads in the sanctuary altering
bird habitat. Total abundance of all species was higher on the drill pads (p=0.03), however drill pads were
not used by some species (e.g., Lapland longspur, p=0.07). The results of my research will be essential in
current and future management to minimize the impact on bird habitat of the petroleum industry footprint
on this federally protected sanctuary.
Les Impacts de profils sismiques et les plates-formes d’exploitation et les oiseaux
nicheurs migratoires au Refuge d'oiseaux de l'île Kendall, TN-O
L’exploration pétrolière et le développement dans le Refuge d'oiseaux de l'île Kendall (Delta du fleuve
Mackenzie, TN-O) soulèvent des craints des impacts possibles sur les écosystèmes fragiles de la toundra et
les populations d’oiseaux qui y habitent. Ma recherche adresse cette question en examinant la distribution,
abondance et la composition de la communauté d’oiseaux nicheurs en rapport aux 21 plates-formes
d’exploitation et plus de 1040 km de profils sismiques situés sur les habitats de carex/salicacées et toundra
au refuge. Après une saison de travaux de prospection, une analyse de transect en paires des nouveaux
profils sismiques (0,5-1,5 ans) dans l’habitat carex/salicacées a révélé un changement dans l’abondance où
les oiseaux favorisent le transect de contrôle. Les bruants des prés, les oiseaux de rivage et les phalaropes à
bec étroit étaient significativement plus abondants chez le contrôle (p=0,03, p=0,06, et p=0,19,
respectivement) que chez le transect sismique (traitement). Une analyse de la végétation a révélé un impact
à long terme résultant de l’activité sismique sur l’habitat de la toundra. Les données de la première saison
ont aussi révélé une empreinte durable des plat-formes d’exploitations dans le refuge, changeant l’habitat
des oiseaux. L’abondance totale de toutes les espèces était plus élevée sur les plates-formes d’exploitation
(p=0,03), cependant, certains espèces ne se servaient pas des plate-formes d’exploitation (ex.., bruant
lapon, p=0,07). Les résultats de ma recherche seront essentiels pour la gestion actuelle et future pour
minimiser l’impact sur l’habitat de la faune aérienne de l’empreinte de l’industrie pétrolière dans ce refuge
protégé par le gouvernement fédéral.
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SHONA BARBOUR
University of Northern British Columbia
Defining Aboriginal Political Power and Leadership: Perspectives from NWT Communities
Mass media and political leadership are constantly presenting Aboriginal people with issues that will
have a broad impact on Northern culture, economy and landscape, including the following: devolution,
construction of the Mackenzie Valley Pipeline, land claim agreements, and self-government agreements.
Though all Aboriginal people will have some input into discussions and debate surrounding these issues, it
is up to their political leaders to make the final decision. Therefore, one of the greatest challenges for
Aboriginal people will be to select leaders and distribute political power to those whom they feel can make
decisions that are in the best interest of the people and cultures of present and future generations.
This research examines the importance of both power and leadership in terms of political effectiveness
and recognizes the need for Aboriginal communities to understand better these essential components of
political life. The main research question is the following: How are Aboriginal perspectives and
expectations of power and leadership defined by those in the NWT? The overall goal of this study is for
Aboriginal communities to realize that self-determination and capacity building can be more rapidly
obtained if political power and leadership are more clearly defined in a way specifically applicable to
Aboriginal people. I anticipate (1) the initiation of political discussion amongst Aboriginal people and (2)
the creation of a public forum where opinions and suggestions regarding political power and leadership can
be heard on a more community-based level.

Définir le pouvoir autochtone et le leadership : Perspectives de communautés des TN-O
Les médias de masse et le leadership politique présentent les peuples autochtones constamment des
questions qui ont un impacte importante sur la culture l’économie et le paysage du Nord, y compris les
suivants : dévolution, construction du Pipeline de la vallée du Mackenzie, les accords sur les revendications
territoriales et les ententes sur l’autonomie gouvernementale. Bien que toute la population autochtone aura
l’occasion de contribuer aux discussions et aux débats qui traitent de ces questions, c’est aux leaders
politiques de prendre la décision finale. Donc, un des défis les plus important pour les peuples autochtones
sera de choisir des leaders et distribuer le pouvoir politique à ceux à qui ils peuvent faire confiance
prendront les décisions qui favoriseront la population et les cultures des générations présentes et futures.
Cette recherche examen l’importance de la puissance et le leadership du point de vue de l’efficacité
politiques et reconnaît le besoin des communautés autochtones à mieux comprendre les éléments essentiels
de la vie politique. La question principale de cette recherche est la suivant : Comment est-ce que les
Autochtones des TN-O définissent les perspectives et les attentes de pouvoir et de leadership ? L’objective
globale de cette étude est de permettre les communautés autochtones de réaliser que l’autodétermination et
le renforcement de capacités peuvent être obtenues plus rapidement si le pouvoir politique et le leadership
sont définis plus clairement d’une manière qui s’applique spécifiquement à la population autochtone.
J’anticipe (1) l’initiation d’une discussion politique parmi la population autochtone et (2) la création d’un
forum publique où les opinions et suggestions se rapportant au pouvoir politique et le leadership peuvent se
faire attendre à un niveau communautaire.
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SARAH BOON (with M. SHARP)
Department of Earth and Atmospheric Sciences, University of Alberta
Modelling Polythermal Glacier Hydrology
An understanding of glacier hydrology is crucial in determining the response of Arctic glaciers to
climate change, and the resulting impacts on glacier motion and mass balance, and ultimately global sea
level rise. Hydrological models developed to examine these variables, however, have been created mainly
for temperate glaciers, and are unable to effectively model the storage-release behaviour of polythermal
glaciohydrological systems. Three summers of field observations have been collected at John Evans
Glacier (JEG), an Arctic polythermal glacier located at 79°40’ N and 74°00’ W. These observations
indicate that annual initiation and seasonal development of the glacier hydrologic system is driven by the
release of surface meltwater from storage near the beginning of the melt season. Using techniques
described in previous modelling studies by Clarke et. al., we have created a conceptual model to describe
glacier drainage at JEG. Results of this research will be used to explore glaciohydrological response to
climate change, links to glacier motion and mass balance, and the possible impact on glacier meltwater
inputs to the global ocean.
Modelage hydrologique de glaciers polythermes
Une compréhension de l’hydrologie des glaciers est cruciale pour déterminer la réaction des glaciers de
l ‘Arctique au changement climatique et les impacts résultants sur les mouvements des glaciers et le bilan
massique et, en bout de ligne, l’élévation du niveau de la mer à l’échelle globale. Cependant, les modèles
hydrologiques élaborés pour examiner ces variables ont été crées principalement pour les glaciers tempérés
et sont incapables de modeler efficacement le comportement de stockage-relâche des systèmes glaciohydrologiques polythermes. Trois étés d’observations sur place ont été cueillis au glacier John Evans
(JEG), un glacier polytherme Arctique situé à 79°40’ N et 74°00’ O. Ces observations indiquent que
l’initiation annuelle et le développement saisonnier du système hydrologique du glacier sont poussés par la
relâche d’eau de fonte de la surface de son stockage vers le début de la saison des fontes. Utilisant des
techniques décrites dans des études de modelage précédentes de Clarke et. al., nous avons crée un modèle
conceptuel pour décrire le drainage du glacier à JEG. Les résultats de cette recherche seront utilisés pour
explorer les réactions glacio-hydrologiques au changement climatique, les connexions aux mouvements de
glaciers et le bilan massique et l’impact possible sur les contributions de fontes de glaciers à l’océan global.
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ÉTIENNE BOUCHER (with D. ARSENEAULT & B. HÉTU)
Centre d’études nordiques, Université du Québec à Rimouski
North Boreal Streams as Indicators of Palaeoclimates: The Example of a Recently
Deforested Floodplain, Radisson, QC
A small meandering stream of Quebec’s northern taiga revealed long-term interactions with riverine
vegetation. We present stratigraphic and palaeoecological interpretations in a chronological framework.
Our data suggest that the channel meandering and the aggradation of the floodplain began around 4200 BP,
shortly after the Holocene’s Hypsithermal. Between ~ 4000 and 3000 BP and from ~ 1000 BP to the end of
the « Little Ice Age » , numerous tree trunks were buried by laterally accreted sediments indicating that the
channel migration occurred under a forest cover. The stratigraphic interpretation also demonstrates that the
river wasn’t competent enough to incise the underlying glaciomarine clay platform. Perhaps, between ~
3000 and 1000 BP and since the beginning of the 20th century, the replacement of the forest cover by
shrubs and the increasing capacity of the channel to incise the clay platform indicates a dramatic change in
the hydrogeomorphological processes. We discuss the possible interactions with long-term climate changes
arguing that the deforestation of the floodplain and the simultaneous vertical erosion of the clay platform
occurred during the humid periods of the late Holocene. This study represents the first attempt to
reconstruct the millenial dynamics of a boreal floodplain in northern Québec.
Les ruisseaux boréaux nordiques comme indicateurs des paléoclimats : L’exemple d’une
plaine d’inondation récemment déboisée, Radisson, QC
Un petit cours d’eau méandrique dans la taïga du Québec a révélé des interactions à long terme avec la
végétation fluviale. Nous présentons des interprétations stratigraphiques et palaéoécologiques dans un
cadre chronologique. Nos données suggèrent que le méandre du et l’alluvionnement de la plaine
d’inondation ont commencé environ 4200 années avant le présent, peu après l’Hypsithermal de l’Holocène.
Entre ~ 4000 et 3000 années avant le présent et de ~ 1000 années avant le présent jusqu’à la fin du « Petite
Âge glaciaire » , de nombreux corps d’arbres ont été enterrés par des sédiments qui sont accrétés de façon
latérale, indiquant que la migration du canal à eu lieu sous une couverture forestière. L’interprétation
stratigraphique démontre aussi que la rivière n’était pas suffisamment compétente pour faire une incise
dans la plate-forme d’argile glaciomarine sous-jacent. Hypsithermal peut-être que, entre ~ 3000 et 1000
années avant le présent et depuis le début du XXe siècle, le remplacement de la forêt par des arbustes et la
capacité croissante du canal à faire des incisions dans la plate-forme d’argile indique un changement
dramatique aux processus hydrogéomorphologiques. Nous discuterons des interactions possibles avec le
changement climatique à longs termes, et offrirons l’argument que le déboisement de la plaine d’inondation
et l’érosion verticale simultanée de la plate-forme d’argile à eu lieu pendant les périodes humides vers la fin
de l’Holocène. Cette étude représente la première tentative de reconstruire les dynamiques millénaires
d’une plaine d’inondation boréale dans le nord du Québec.
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CHANDRA CHAMBERS
Department of Zoology, University of Manitoba
Implications of Basic Biological and Ecological Knowledge to New Commercial Arctic
Fisheries
A growing concern of researchers and natural resource managers as species-specific marine fisheries
continue to decline, is the paucity of information on by-catch species, including how many species are
present, the proportion in the by-catch, their biology, growth rates, age to sexual maturity and stressors in
the environment (food availability and parasites). Research has focused on commercially important species
such as Greenland halibut (Reinhardtius hippoglossoides), however less emphasis has been placed on how
these predators interact with other species in their environment. Commercially unimportant species such as
deep-sea sculpin, eelpout and snailfish represent a significant part of the deep-sea community, as many are
important prey species for the larger, commercially exploited predators. Food webs are an important
component of Arctic systems since what-consumes-what in an energy limited environment is important,
especially if single species are exploited, as the feeding equilibrium amongst species can be altered. The
objectives of this study are to 1) determine food habits and parasites of deep-sea fishes including predators
such as the Greenland halibut and 2) from information acquired from by-catch species, construct a
preliminary food web for deep-sea arctic fishes based on their stomach content, parasite communities and
stable isotope ratios. Preliminary results based on stomach content and parasite community analysis
indicate that deep-sea species are opportunistic and generalist feeders and that body size is important for
prey selection. For example, the prevalence of several trematode species increase with fish body size,
indicating that such species may represent important indicators of trophic status.
Les Implications de connaissances fondamentales biologique et écologique pour les
nouvelles pêcheries commerciales de l’Arctique
Une préoccupation croissante des chercheurs et des gestionnaires des ressources à mesure que les
pêcheries marines orientés sur une espèce continuent le déclin, il y a une pénurie d’information à propos
des prises accessoires, c.à.d, combine d’espèces sont présents, la proportion des prises accessoires, leurs
biologies, taux de croissance, âge et maturité sexuelle et les stresseurs dans leur environnement
(disponibilité d’alimentation et parasites). La recherche s’est orientée sur les espèces importantes tels le
flétan noir (Reinhardtius hippoglossoides), cependant moins d’importance à été place sur la façon que ces
prédateurs interagissent avec les autres espèces dans leur environnement. Les espèces sans valeur
commerciales tels les cottes, loquettes et limaces de mer représentent une part importante de la
communauté d’eau profonde, puisque beaucoup de ces espèces sont la proie des prédateurs plus large et
commercialement exploitée. Les réseaux trophiques sont un élément important des systèmes de l’Arctique
parce que qui-consomme-quoi dans un environnement à énergie limité revête une grande importante,
surtout si seulement une espèce est exploitée, parce que l’équilibre d’alimentation entre espèces peut être
changé. Les objectifs de cette étude sont de : 1) déterminer les habitudes alimentaires et les parasites chez
les poissons d’eau profonde y compris les prédateurs tels le flétan noir et le flétan de l’Atlantique et 2) à
partir de l’information recueillie des espèces de prises accessoires, construire un réseau trophique
préliminaire pour les poissons d’eau profonde arctiques basé sur les contenus de leurs estomacs, les
communautés parasitaires et rapports isotopiques stables. Les résultats préliminaires basés sur une analyse
du contenu d’estomacs et la communauté parasitaire indiquent que les espèces d’eau profondes
s’alimentent des ressources disponibles et de façon généraliste et que la taille du corps soit important dans
le choix de proie. Par exemple, la prévalence de certaines espèces trématode s’accroît en conjugaison avec
la taille des poissions, indiquant que de telles espèces peuvent être des indicateurs importants de l’état
trophique.
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KENNETH CLOGG-WRIGHT (with M. SOKAL, B. WOLFE, T. EDWARDS & R.
HALL)
Department of Earth Sciences, University of Waterloo
A Hydrologic "Snapshot" of Slave Delta Lakes from Water Isotope Data
The Slave Delta is one of three major fluvio-deltaic complexes in the Mackenzie River drainage system,
encompassing the lower reaches of the Slave River and the southeastern coast of Great Slave Lake, in
southern NWT, Canada. This high-latitude delta provides habitat for wildlife, including large populations
of migratory waterfowl and other animal resources harvested by local residents for food and commerce.
The hydro-ecology of the delta is intimately linked to the varying fluxes of water and sediment carried by
the Slave River and, especially, to overbank flooding that occurs because of seasonal and periodic highwater events and ice-jams. Natural and anthropogenic factors play a role in the flood regime of the river,
including climate variability and flow regulation of the Peace River, a major upstream tributary.
Understanding the hydrologic evolution of the system to its present state is needed to predict how it may
evolve in the future.
As part of a multidisciplinary study in the Slave Delta to examine its modern hydrology, sampling of 42
lake and 3 river sites took place during Sept. ’02. Sampling captured lakes spanning a broad spectrum of
hydrological states. 9 lakes have been chosen to be sampled bi-weekly to determine the modern water
balance from the initial snow melt signal to the end of August. Sediment cores, from 2 lakes were also
collected during Sept. ’02. These cores will allow for a comprehensive reconstruction of the hydrologic and
climatic conditions that have prevailed in the SD over the past 150 to 300 years.
Un « Instantané »hydrologique des lacs du Delta de l’Esclave à partir de donnes d’eau
isotopique
Le Delta de l’Esclave est une des trois complexes fluvio-deltaique importantes du système de drainage
du fleuve Mackenzie, englobant le bas de la rivière des Esclaves, et la rive sud-est du Grand lac des
Esclaves, dans le sud des TN-O, Canada. Ce delta à haute latitude offre un habitat pour la faune, y compris
des populations importantes de sauvagines migratoires et d'autres ressources de la faune récolté par les
résidents locales pour l’alimentation et le commerce. L’hydro-écologie du delta est intimement lié aux flux
variantes d’eau et sédiment portés par la rivière des Esclaves et, surtout, d’inondations lors de crues qui ont
lieu à cause des évènements saisonniers et périodiques des hautes eaux et les embâcles. Les facteurs
naturels et anthropiques jouent un rôle dans le régime d’inondations de la rivière, y compris la variabilité
climatique et la régulation du débit de la rivière de la Paix, un tributaire en amont important. Il est essentiel
de comprendre l’évolution hydrologique du système en son état présent pour prédire comment il peut
évoluer au future.
Dans le cadre d’une étude multidisciplinaire du delta des Esclaves pour examiner son hydrologie
moderne, un échantillonnage de 42 lacs et trois rivières a eu lieu en septembre 2002. L’échantillonnage a
couvert des lacs représentant une approche globalisante des états hydrologiques. Neuf lacs ont été choisis
être échantillonnés à tous les deux semaines pour déterminer le bilan des eaux modernes à partir du signale
de la première fonte des neiges jusqu'à la fin d’août. Nous avons aussi recueilli des carottes de sédiments
de deux lacs en septembre 2002. Ces carottes permettront une reconstruction compréhensive des
conditions hydrologiques et climatiques de la région depuis les 150-300 ans qui viennent de s’écouler.
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ROSS COEN
Department of Northern Studies, University of Alaska Fairbanks, USA
The Voyage of The S.S. Manhattan: Oil, the Northwest Passage, and Industrial
Development in the Arctic
Upon the discovery of the Prudhoe Bay (Alaska) oil field in 1968, North America’s largest crude oil
reservoir at roughly 20 billion barrels, the immediate challenge facing the oil industry hinged on a reliable
transportation method for bringing the reserves to market. Within months of the strike, the industry began
aerial and ground surveys of pipeline routes south from the Alaska North Slope toward Fairbanks. Other
transportation proposals received consideration, however, including one advocated by Humble Oil (now
Exxon) which would employ a fleet of huge ice-breaking tankers to ferry the crude directly from Prudhoe
Bay through the Canadian Arctic to the U.S. East Coast. Humble commissioned the S.S. Manhattan, the
largest commercial vessel in the U.S. fleet, to complete the Northwest Passage in 1969, and test the logistic
and economic feasibility of a marine trade route in the Arctic. Though the vessel successfully transited the
passage, the experiment proved such a route was uneconomic and too logistically challenging to be a viable
transportation alternative.
This paper provides a history of the Manhattan’s voyage, and explores the ideological frameworks
which guided Humble’s pursuit of the experiment. The strategic and political maneuvering of Humble
within the oil industry explains both how and why the voyage occurred; and theoretical applications of both
science and economics to industrial development in the Arctic inform the relative values of natural
resources in the far north.
Le Voyage du S.S. Manhattan: le pétrole, le passage du Nord-Ouest et l’exploitation
industrielle dans l’Arctique
Suite à la découverte d’un champ de pétrole à Prudhoe Bay (Alaska) en 1968, la réserve de pétrole brut
la plus importante en Amérique du Nord, environ 20 milliards de barils, le défi immédiat auquel l’industrie
pétrolière faisait face était une méthode de transport fiable pour apporter ces réserves aux consommateurs.
Peu après la découverte, l’industrie a entamé des relevés aériens et terrestres de routes de pipeline vers le
sud à partir de la l’Alaska North Slope vers Fairbanks. D’autres propositions de transport ont aussi été
prises en considération, y compris une préconisée par by Humble Oil (maintenant Exxon) qui utilisera un
flot de pétroliers brise-glace énormes pour porter le pétrole brut directement de Prudhoe Bay à travers
l’Arctique canadien à la côte est des États Unis. Humble a engagé le S.S. Manhattan, le plus gros vaisseau
commercial dans la flotte américaine, pour compléter le Passage du Nord-Ouest en 1969, et évaluer la
faisabilité logistique et économique d’une voie de trafic maritime à travers l’Arctique. Bien que le vaisseau
à réussi à compléter le passage, l’expérience a prouvé qu’une telle route ne serait pas rentable et posais trop
de difficultés logistiques pour être un alternatif de transport acceptable.
Ce travail offre un historique du voyage du Manhattan, et examine les cadres idéologiques qui ont guidé
la poursuite de cette expérience par Humble. Les manœuvres stratégiques et politiques de Humble au sein
de l’industrie pétrolière expliquent comment et pourquoi le voyage à eu lieu et les applications théoriques
pour la science et l’économie pour le développement industriel dans l’Arctique et informer des valeurs
relatives des ressources naturelles dans le grand Nord.
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SILVANA COSTA (with M. SCOBLE)
Sustainability Working Group, Department of Mining Engineering, University of British Columbia
An Interdisciplinary Approach to Integrating Sustainability into Mining Engineering
Education and Research
This paper considers how the Mining Engineering Department at the University of British Columbia
(UBC) is addressing the need to integrate sustainable development into mining engineering on behalf of
industry and society. In particular, it is a reflection on the evolution of an interdisciplinary model, the
Sustainability Working Group (SWG). This has brought together a diverse array of disciplines from
academia, industry, government, NGO’s and mining communities. SWG is a unique combination of
members: students, academics, industry professionals, government and NGO members. These are
characterized by a common motivation: responsible mining. They fulfill the critical need for diverse
specialties in skills and experience that include: mining, mineral processing, geology, environmental
science, commerce, geography, landscape architecture, law, and anthropology. This interdisciplinary group
provides a broad knowledge base, a fertile atmosphere for creativity and innovation, and the credibility of a
neutral academy. The operational mechanisms and structure of SWG have enabled momentum to be
gained through several initiatives. These aim to impact on undergraduate and postgraduate education,
lifelong learning and research.
Une approche interdisciplinaire à l’intégration de la durabilité dans la formation en génie
et la recherche dans le domaine minier
Ce travail considère comment le Mining Engineering Department de l’University of British Columbia
(UBC) adresse le besoin d’intégrer le développement durable au génie minier pour mieux servire l’industrie
et la société. En particulier, ceci est un reflet de l’évolution du modèle interdisciplinaire, le Groupe de
Travail sur la Durabilité (GTD). Ceci a rassemblé une gamme diverse de disciplines des domaines
scolaires, industriels, gouvernementales, ONG et les communautés miniers. Le GTD est une combinaison
unique de membres : étudiants, universitaires, professionnels de l’industrie, gouvernemental et les membres
d’ONG. Ils partagent tous une motivation pour l’exploitation minière responsable. Ils rencontrent un
besoin critique pour des spécialisations diverses en compétences et expériences qui incluent : exploitation
minière, minéralurgie, géologie, sciences environnementales, commerce, géographie, architecture
paysagère, la loi et l’anthropologie. Ce groupe interdisciplinaire offre une vaste base de connaissances, une
atmosphère fertile pour la créativité et l’innovation et la crédibilité d’une université neutre. Les
mécanismes opérationnels et la structure du GTD ont permis de prendre un allant rapide grec à plusieurs
initiatives. Leur objective est d’avoir un impact sur la formation de premier et de deuxième cycle, un
apprentissage à vie et la recherche.
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CAROLINE DAVIS
Department of Human Ecology, University of Alberta
A Human Ecology Approach to Valuing Non-Timber Forest Products
It is important in Canada to document non-timber forest product (NTFP) values, such as the diverse
values of harvested plants and animals from forested areas, to understand the tradeoffs between these
products and other forest uses, such as for wilderness preservation and commercial forestry. Economic
valuation methods are the most commonly used method to assign a quantifiable value to NTFPs, as
perceived by a strata of Canadian stakeholders. However, Adamowicz, Beckley & Phillips’s (1998) point
out that the underlying assumptions of economic theory “developed in Euro-American cultures” (para. 5)
may not be transferable, and question the applicability of economic valuation methods to explore
indigenous forest values. A human ecology approach to valuation is interdisciplinary, multi-method, and
applied, and offers a viable alternative to exploring NTFP values cross-culturally.
Une Approche d’écologie humaine pour déterminer la valeur de produits forestiers non
ligneux
Il est d’une grande importance pour le Canada de documenter les valeurs pour les produits forestiers non
ligneux (PFNL), telles les diverses valeurs de plantes et d’animaux récoltés des forêts, pour comprendre les
compromis entre ces produits et les autres usages de la forêt. Telles que la préservation de la nature sauvage
et foresterie commerciale. Les méthodes d’évaluation économiques sont les méthodes utilisées les plus
communément pour attribuer une valeur quantifiable aux PFNL, tel que perçu par un niveau d’intéressés
canadiens. Cependant, Adamowicz, Beckley & Phillips (1998) déclarent que les présomptions sousjacentes d’une théorie économique « élaboré dans les cultures Euro-Américaines » (para. 5) ne sont peutêtre pas transférables et question l’applicabilité de méthodes d’évaluation économique pour explorer les
valeurs des forêts natives. Une approche d’écologie humaine à la valuation est interdisciplinaire, multiméthode, appliquée et offre une alternative pratique pour explorer les valeurs des PFNL de façon
transculturelle.
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DELPHINE DUROS (with L. SIROIS & D. ARSENEAULT)
Université du Québec à Rimouski
Impact of the Great Fire of 1989 on Forest Regeneration in the Northern Boreal Forest,
Quebec
The resiliency of northern boreal forest frequently burned has been recently the subject of many studies.
The first interest of this study tend to understand the effect of the main biotic and abiotic factors on the
success of jack pine and black spruce regeneration after the 1989 fire. The vast extent of this fire (23,000
km2 ) offers an array of environmental factors though to control post fire regeneration success. Three
sectors were sampled along a south-north gradient to compare the density of the regeneration with respect
to latitude. In each sector, 675 stations were distributed along 15 transects of 750 meters long, in order to
measure the influence of the pre-fire vegetation, the fire severity, the interval between fires, and the
topography on the regeneration success. Overall, fires intervals were shorter in the south than in the north.
Preliminary results suggest that the proportion of jack pine increases from 7% before fire to 26% since
then. Regenerated jack pine is more abundant in the southern sector (41%) than in the northern sector
(11%) while black spruce is more abundant in the northern sector (86%) than in the southern sector (55%).
Shorter fire intervals seem to be the causal factor of the better regeneration success of jack pine in the
south. Moreover, the severity of the fire affect the regeneration of black spruce but seems favourable for the
regeneration of jack pine.
L’impact de le grand incendie de 1989 sur la régénération forestière dans la forêt boréale
du Nord, Québec
La résilience de la forêt boréale du Nord qui brûle fréquemment a récemment été le sujet de nombreuses
études. L’intérêt primaire de cette étude essai de comprendre l’effet des facteurs biotiques et les facteurs
abiotiques principaux sur le succès de la régénération des pins gris et des épinettes noires après l’incendie
de 1989. L’énorme étendu de cet incendie (23 000 km2 ) offre cependant une gamme de facteurs
environnementaux pour contrôler le succès de la régénération poste-feu. Trois secteurs ont été
échantillonnés le long du gradient sud-nord pour comparer la densité de la régénération en rapport à la
latitude. Dans chaque secteur, 675 stations ont été distribuées le long de 15 transects 750 mètres de long,
pour pouvoir mesurer l’influence de la végétation pré feu, la sévérité du feu, l’intervalle entres les feus et la
topographie sur le succès de la régénération. En tout, les intervalles entre les feus étaient plus courts dans
le sud que dans le Nord. Les résultats préliminaires suggèrent que la proportion de pin gris augmente de
7% avant le feu à 26% depuis ce temps. Les pins gris régénérés sont plus abondants dans le secteur sud
(41%) que dans le secteur nord (11%) tandis que les épinettes noires sont plus abondantes dans le secteur
nord (86%) que dans le secteur sud (55%). Des intervalles entre les feux plus brefs semble être le facteur
causal au succès de la régénération des pins gris dans le sud. De plus, la sévérité du feu affecte la
régénération des épinettes noire mais semble favoriser la régénération des pins gris.
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MARIA DYBOWSKA
Polish Polar Committee, Polish Academy of Science
An Oral Tradition of Arctic Peoples Based on Historical Sources of Polish Political Exiles
My work focuses on two areas during the period from the XVIth to the beginning of the XXth century: (i)
the Siberian northwest (including cultures such as the Koryaks, Itelemens, and neighbouring peoples, such
as the Tungus), and (ii) the Kola Peninsula and Samoednam, home to Saami culture. Polish political exiles,
supported by the help of the indigenous peoples, protected some of the most valuable myths, idioms, and
words of the languages of these indigenous peoples. Until the beginning of the XXth century they had not
developed a written alphabet, so the work of Benedykt Dybowski, Waclaw Sieroszewski, Bronislaw
Pilsudzki helped to "refresh" knowledge about a forgotten oral tradition. This approach is particularly
important in areas of broken down culture code such as Kamtchatka where Itelmens (Kamczadale) were
suppressed under a very strong russification process for more than three hundred years, as were the Kola
Penisula Saami. This year, I am going to spend some time in the area of Lazariewo to try to discover which
myths have survived from early times and which have been readapted from other Scandinavian Saami. I
previously conducted similar research on the Kamtchatka Peninsula. I will try to find out which myths are
still remembered by modern arctic peoples. For me, myths about the Crown are especially interesting.
Une Tradition orale des peuples arctiques en tant que base pour les sources historiques
des exilés politique polonais
Du XVIe siècle au début du XXe siècle et mon propre travail sur le terrain. Mes domaines d’intérêt – la
Sibérie, le lointain Nord-Ouest (le paléoasiatiques tels les Koryaks, Itelmènes, et les peuples avoisinants,
ex, Toungouses) Deuxième domaine d’intérêt est la presqu’île Kola et Samoednam. La culture Saami est
souvent comparée à la culture des paléoasiatiques sibériennes. Les exilés politiques polonais, appuyés par
les Autochtones ont protégé quelques-uns des mythes, idiomes et mots dans les langues autochtones les
plus importantes. Avant le début du XXe siècle, ils n’avaient aucun alphabet écrit, donc les travaux de
Benedykt Dybowski, Waclaw Sieroszewski, Bronislaw Pilsudzki aide à « rafraîchir » les connaissances à
propos d’une tradition orale oubliée. C’est spécial et important dans les régions où le code culturel est
endommage (ex., le Kamtchatka où les Itelmènes (Kamczadale), qui ont souffert un très fort processus de
russification pendant plus e trois cents ans, ainsi que les Saami de la presqu’île Kola. Cette année, je vais
passer quelque temps dans la région de Lazariewo et essayer de déterminer quels mythes ont survécu, (de
façon originale et ceux qui ont été adaptés des autres Saami scandinaves). J’ai déjà fait un travail semblable
sur la presqu’île de Kamtchatka. J’essaie de déterminer quels mythes est-ce que les peuples arctiques
modernes se souviennent toujours. J’ai un intérêt particulier dans les mythes tels un groupe de mythes à
propos de la Couronne.
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K.D. HANNAM (with S. QUIDEAU1, B. KISHCHUK, S. OH, & R.
WASYLISHEN)
Department of Renewable Resources, University of Alberta
Forest Floor Organic Matter Composition in the Boreal Mixedwood Forest of Northwestern
Alberta
The forest floor is an important C pool and the site of active nutrient cycling. Effects of timber
harvesting on forest floor processes are being studied at the Ecosystem Management Emulating Natural
Disturbance (EMEND) site using a series of integrated experiments to examine relationships among forest
floor organic matter quality, nutrient availability and microbial activity. Here, we present the results of a
study examining forest floor composition in deciduous- and conifer-dominated stands under varying levels
of harvesting intensity. Moss was the predominant litter input to the surface of forest floors in coniferdominated stands while tree litter was the predominant litter input to the surface of forest floors in
deciduous-dominated stands. Examination of FH-layer forest floor C chemistry using chemical extraction
and CPMAS 13C NMR indicated differences in the composition of forest floor from the two stand types.
For example, aromatic C (associated with lignins and tannins) was significantly more abundant in forest
floor from conifer-dominated stands than from deciduous-dominated stands. The high aromatic C content
of forest floor from conifer-dominated stands is probably a consequence of humification, because neither
spruce needles nor moss are characterized by particularly high levels of aromatic C. Aromatic C was also
significantly more abundant in forest floor from uncut conifer-dominated stands than from clearcuts. This
was unexpected; aromatic C has been widely reported to increase as decomposition proceeds. A decline in
aromatic C following clearcutting in conifer-dominated stands may be due to a shift in carbon inputs to the
forest floor.
La Composition de la matière organique du tapis forestier d’une forêt mixte dans le nordouest de l’Alberta
Le tapis forestier est une source importante de carbone et le site de cyclage actif de nutriants. Les effets
de la récolte du bois d’œuvre sur les processus du tapis forestier sont sous étude au site de la Gestion de
l'écosystème par émulation des perturbations naturelles (GEEPN) site au moyen d’une série d’expériences
intégrées pour examiner les relations entre la qualité de la matière organique, la disponibilité de nutriants et
l'activité microbienne dans le tapis forestier. Ici, nous présentons les résultats d’une étude examinant la
composition du tapis forestier chez des peuplements dominés par des arbres à feuillage caduc et des
conifères suite à des niveaux variables d’intensité de récolte. La mousse était la contribution prédominante
à la litière à la surface des tapis de forêts dans les peuplements dominés de conifères tandis la litière
d’arbres prédominant dans les surfaces de tapis de forêts de peuplements dominés par des arbres à feuillage
caduc. Un examen de la chimie du carbone dans la couche FH du tapis forestier au moyen d’extraction
chimique et RAMPC 13C IRM a indiqué les différences dans la composition du tapis forestier dans ces
deux genres de peuplements. Par exemple, le carbone aromatique (associé aux lignines et les tanins) était
significativement plus abondant dans le tapis forestier de peuplements dominés de conifères que de
peuplements dominés d’arbres à feuillage caduc. Le contenant élevé de carbone aromatique du tapis
forestier de peuplements dominés de conifères est probablement une conséquence de l’humification, parce
que ni les aiguilles d’épinette ni la mousse sont caractérisées par des niveaux particulièrement élevés de
carbone aromatique. Le carbone aromatique était significativement plus abondant dans les tapis forestiers
de peuplements dominés par des conifères non-coupés que dans les zones de coup à blanc. Ceci était
inattendu; les rapports ont indiqué que généralement le carbone aromatique s’accroît à mesure que la
décomposition va de l’avant. Un déclin dans le taux de carbone aromatique après une coupe à blanc de
peuplements dominés par des conifères peut être à cause d’un changement dans les intrants de carbone au
tapis forestier.
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SANNA HIRVONEN
University of Lapland, Finland
Saami Political Agency in the Global World: Identity Politics as Articulation in
International, Regional and Local Discourses
My dissertation deals with the Saami as political agents and politicization of the Saami identity in the
global world. To be more specific, my research concerns how the Saami identity appears politically, in
other words, is articulated as a political question in different international, regional, and local discourses.
Politicization can be defined as articulating conflicts between different agents. The study belongs to the
study of identity politics within the field of international relations.
In my study I examine both with a help of the concepts of sector politics, aspect politics, and network
politics the Saami as political agents. My starting point is the idea that what we know as Saamihood at
present results from certain historical knowledge-power relations. The notion of identity is essential in my
study. In politics, identity means to be distinguished as a separate group. Identity defines the boundaries
between ‘us’ and ‘them’. Identity can also be imposed from above, e.g. through legislation or international
conventions but nevertheless, the collective aspect of an identity is the force behind ethnopolitical
mobilization. Constructing politically the Saami identity is part of the local and global Saami political
agency.
How global meets local and vice versa is particularly interesting when considering the Saami as political
agents. On the one hand, the Saami are a rather small local group, a minority in their imagined homeland,
the Sápmi which has a special importance to the Saami. On the other hand, the Saami are recognized as an
indigenous people, a fact which connects them with the global community of indigenous peoples and which
in many respects constructs the collective identity of the Saami in making a difference between the Saami
and other local people.
L’agence politique Saami en un monde globale : les Politiques de l’identité en tant
qu’articulation dans les discours internationaux, régionaux et locaux
Ma dissertation traite des Saami comme agents politiques et la politisation de l’identité Saami dans un
monde globale. Pour être plus spécifique, ma recherche traite de la façon que l’identité politique Saami
apparaît politiquement, en autres mots, comment elle est articulée en tant que question politique dams les
discours internationaux, régionaux et locaux. On peut définir la politisation comme l’articulation de
conflits entre différents agents. L’étude fait part de l’étude des politiques identitaires dans le domaine des
relations internationales.
Dans mon étude, j’examine les deux avec l’aide des concepts de politiques sectorielles, politiques
d’aspects et politiques réseautaires et la notion des Saami comme agents politiques. Mon point de début est
l’idée que ce que nous savons de la notion d’être Saami à présent est le résultat de certains relations
historiques entre la connaissance et le pouvoir. La notion d’identité est essentielle pour mon étude. Dans
la politique, l’identité signifie être classifiée comme un groupe distinct. L’identité définie les frontières
entre « nous » et « eux ». L’identité peut aussi être imposée d’en haut, ex. au moyen de législation ou
conventions internationales mais, néanmoins, l’aspect collectif d’une identité est la force derrière la
mobilisation ethnopolitique. Élaborer l’identité politique des Saami partie de l’agence politique locale et
globale des Saami.
C’est d’un intérêt particulier la façon que le globale rencontre le locale et réciproquement lorsque l’on
considère les Saami comme des agents politiques. D’un côté, les Saami sont un groupe local assez petit,
une minorité dans une mère patrie imaginée, le Sápmi, qui a une importance particulière pour les Saami.
De l’autre côté, les Saami sont reconnus comme un peuple autochtone, un fait qui crée un lien avec la
communauté globale des peuples autochtones et qui, dans biens des respects, construit l’identité collective
des Saami en différenciant les Saami des autres populations locales.
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MARIE-EVE HOUDE (with F. DUFRESNE)
Université du Québec à Rimouski
Genetic Diversity of the Cladoceran Daphnia in a Subarctic Region of Eastern Canada
Cladocerans belonging to the genus Daphnia represent an important planctonic component of freshwater
ecosystems of the Canadian Arctic. The biodiversity and geographic distribution of these crustaceans have
been well documented in several areas throughout the Canadian Arctic. Few information is available on
the genetic diversity in subarctic lakes and ponds, especially in eastern Canada. This study reports patterns
of genetic diversity in Daphnia sampled in 35 ponds located in the area of Kuujjuarapik, Quebec (55,3oN,
77,8oW). Morphological identification revealed the presence of three taxa : Daphnia tenebrosa, D. magna
and D. minnehaha, all identified for the first time in this area. Results from allozyme analyses revealed
very low genetic diversity in all three species. Fifteen clones of D. tenebrosa were recorded in the area,
with a single clone showing evidence of polyploidy. The diversity was limited to eight and one clone
respectively for D. magna and D. minnehaha. These results contrast with the rich clonal diversity and high
incidence of polyploidy in D. tenebrosa from the Churchill area in northern Manitoba. The low clonal
diversity reported at this eastern site corroborates other studies done in the canadian high Arctic which
showed a decrease in diversity, from west to east due to distance from the Beringial refuge.
La diversité génétique des Cladocères Daphnia dans une région subarctique de l’est du
Canada
Les Cladocères font partie du genre Daphnia représentant un élément planctonique important dans les
écosystèmes d’eau douce de l’Arctique canadien. La biodiversité et la distribution géographique de ces
crustacés ont été bien documentés dans diverses régions à travers l’Arctique canadien. Il y a peu
d’information de disponible à propos de la diversité génétique dans les lacs et les étangs subarctiques,
surtout ceux de l’Est du Canada. Cette étude fait rapport sur les modèles de diversité génétique chez les
Daphnia échantillonnés de 35 étangs situés près de Kuujjuarapik, Québec (55.3oN, 77.8oO).
L’identification morphologique a révélé la présence de trois taxons : Daphnia tenebrosa, D. magna et D.
minnehaha, tout identifié pour la première fois dans cette région. Les résultats d’analyses d’alloenzyme ont
révélé une diversité génétique très limitée pour les trois espèces. Quinze clones de D. tenebrosa ont été
enregistrés dans la région, avec seulement un clone démontrant des preuves de polyploïdie. La diversité
était limitée à huit et un clones respectivement pour D. magna et D. minnehaha. Ces résultats contrastent
avec la diversité clonale riche et l’incidence élevée de polyploïdie chez D. tenebrosa de la région de
Churchill dans le nord du Manitoba. Le taux réduit de diversité clonale rapporté de ce site oriental
corrobore les autres études faites dans l’Extrême-Arctique canadien, qui ont démontré une réduction de la
diversité, de l’ouest à l’est à cause de la distance du refuge Beringial.
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HILLE KRUMBHOLZ
Environmental Technology Program, Nunavut Arctic College
The Auroral Sound: A Psychological or Scientific Phenomenon?
My research deals with the often-disputed question whether the Aurora Borealis produces sounds that
are perceptible to the human ear on Earth. For this I’ve looked into some of the traditional beliefs and
knowledge in myths, legends and stories of northern aboriginal people related to any sound of the Aurora
Borealis. I have also handed out a questionnaire about the observation of auroral sound to several
institutions in Iqaluit. This information I compared with some of the scientific approaches and theories that
have appeared.
My poster gives you a short overview of the creation of the Aurora and of sound, provides information
on auroral sound characteristics and observations, and guides you through some of the scientific sound
theories.
Le son de l’aurore : un phénomène psychologique ou scientifique?
Ma recherche traite de la question controversée : Est-ce que l’aurore boréale produit des sons qui sont
perceptibles par l’oreille humaine sur la Terre? Pour faire cette recherche, j’ai examiné certaines des
croyances et connaissances traditionnelles qui se trouvent dans les mythes, légendes et contes des peuples
autochtones du Nord se rapportant aux sons de l’aurore boréale. J’ai aussi distribué un questionnaire à
propos de l’observation de sons provenant de l’aurore à plusieurs institutions à Iqaluit. J’ai comparé cette
information à certaines des approches et théories scientifiques actuellement disponibles.
Mon affiche vous donne un bref survol de la création de l’aurore et du son, fournie de l’information sur
les caractéristiques et observations des sons de l’aurore et vous guide à travers quelques-unes des théories
scientifiques à propos des sons.
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ANNE-MARIE LEBLANC (with M. ALLARD, R. FORTIER & C. COSMA)
Université Laval
Seismic Cone Penetration Test and Seismic Tomography in a Warm Permafrost
High-resolution multi-offset Vertical Seismic Profile (VSP) surveys were carried out during deep
Seismic Cone Penetration Tests (SCPT) in a permafrost mound near the Inuit community of Umiujaq in
Nunavik, Québec, Canada, to perform seismic tomography, study the cryostratigraphy and assess the
dynamic properties of a warm permafrost. Penetrometer-mounted triaxial accelerometers were used as the
VSP receivers in depth and a Swept Impact Seismic Technique (SIST) source generating both
compressional and shear waves was moved near the surface following a cross configuration of forty
seismic shot point locations 1-m apart surrounding the SCPT. Down to a depth of 24 m below the
permafrost base, the cone penetration was stopped at depth interval of 1 m to add a new pushing rod,
perform the seismic shots and record the seismic waves propagating down to the receivers. The inversion of
travel times of both compressional and shear waves, based on a Simultaneous Iterative Reconstruction
Technique (SIRT) taking into account the multiple seismic shot points and receiver locations, provided
tomographic images of the distribution of seismic velocities in permafrost. The Young's and shear moduli
at low strains in the permafrost mound were then calculated from the seismic velocities and the permafrost
density measured on core samples. The combination of multi-offset VSP surveys, SCPT, SIST and SIRT
for tomographic imaging leaded to new insights in the dynamic properties of permafrost.
Test de pénétration de cône sismique et tomographie sismique dans un permagel tempéré
Des relevés de Profils sismiques verticaux à haute-résolution multi-décalage (VSP) ont été entrepris
durant des tests de pénétration de cône sismique (SCPT) sur une butte de permagel près de la communauté
inuit de Umiujaq à Nunavik, Québec, Canada, pour effectuer de la tomographie sismique, étudier la
cryostratigraphie et évaluer les caractéristiques dynamiques de permagel tempéré. Des accéléromètres
triaxiaux montés sur pénétromètre ont été utilisés comme récepteurs en profondeur et une source Technique
sismique de balayage d’impacte (SIST) produisant des ondes primaires et des ondes équivolumiques à été
déplacé près de la surface suite à une configuration croisée de quarante points de tir, séparés d’un mètre
autour du SCPT. Jusqu'une profondeur de 24 m au-dessous de la base de permagel, la pénétration du cône à
été arrêté à un intervalle de profondeur de 1 m pour ajouter une nouvelle barre avanceure, effectuer les tirs
sismiques et en enregistrer les ondes sismiques qui se propagent jusqu’à récepteurs. L’inversion des temps
de transmission des ondes primaires et équivolumiques, basé sur une Technique de reconstruction itérative
simultanée (SIRT) tenant compte des multiples points de tir sismique et sites récepteurs, fourni des images
tomographiques de la distribution des vitesses sismiques dans le permagel. Les modulations de Young et
de cisaillement à des tensions réduites dans la butte à permagel ont été calculées à partir des mêmes
vitesses sismiques et la densité du permagel a été mesuré à partir de carottes de sondage. La combinaison
des relevés VSP à multi-décalage, SCPT, SIST et SIRT pour l’imagerie tomographique ont menée à de
nouvelles aperçus sur les propriétés dynamiques du permagel.
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NATALIA LOUKACHEVA
Faculty of Law, University of Toronto
Inuit of Greenland and Nunavut -From Subjugation to Self-Government?
The achievement of self-government in the context of the right to self-determination is crucial to
Indigenous peoples all around the world. This right provides an attractive heading for a growing number of
groups; “It has become like a large umbrella giving shelter to everybody’s claims.”
In recent years, considerable efforts have been made to promote different kinds of autonomous
arrangements for Indigenous peoples in the North. However, it is not clear in legal and political theory if
there is a right to indigenous autonomy.
Comparing the legal status of the newly created territory of Nunavut and the Home Rule system of
Greenland, I examine the questions of whether there is an emerging right to Inuit self-governance and, if
so, what is the scope of it. Further, I look at how it can or cannot help the Inuit people of Nunavut and
Greenland to become self-sufficient and preserve their cultural values and livelihood in the face of
economic dependency of the mother states and surrounding world by economic globalization and transition
from traditional to the modern society.
Questioning the special form of autonomy for Indigenous peoples of the Arctic region, it is argued that
Nunavut and Greenland arrangements are workable. However, greater jurisdiction should be granted to
Inuit authorities in non-transferable areas like international relations, the judicial system and security
politics for further promotion of self-governance.
Les Inuit du Groenland et du Nunavut –De la subjugation à l’autonomie gouvernementale?
Pour les peuples autochtones autour de monde, atteindre l’autonomie gouvernementale dans le contexte
du droit à l’autodétermination est cruciale. Ce droit offre une direction intéressante pour un nombre
croissant de groupes. « C’est devenu un parapluie offrant un abri aux réclamations de chacun. »
Récemment, des efforts considérables ont été faits pour promouvoir de différents genres d’arrangements
d’autonomie pour les peuples autochtones du Nord. Cependant, ce n’est pas évident, selon la théorie
juridique et politique, qu’il existe un droit à l’autonomie autochtone.
En comparant l’état juridique du territoire nouvellement créé de Nunavut et le système d’autonomie
gouvernementale du Groenland, j’examinerai les questions si, oui ou non, il y a un droit émergeant à l’auto
administration pour les Inuit et, si oui, quelle est son envergure. En plus, j’examinerai comment cela puisse
ou ne puisse pas aider les peuples inuit du Nunavut et du Groenland à devenir auto-suffisants et préserver
leurs valeurs culturelles et leur moyen d’existence face à la dépendance économique sur les états-mères, le
monde environnant, la globalisation économique et la transition d’une société traditionnelle à une société
moderne.
Si nous questionnons la forme spéciale d’autonomie pour les peuples autochtones de la région de
l’Arctique, on nous présente l’argument que les arrangements pour le Nunavut et le Groenland sont
pratiques. Cependant, une juridiction plus importante devrait être accordée aux autorités inuit dans les
domaines non-transférables tels les relations internationales, système judiciaire et les politiques sécuritaires
pour favoriser l’autodétermination accrue.
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KAREN E. LUND (with K. YOUNG)
Department of Geography, York University
Contaminant Transport in High Arctic Soils: A Tracer Experiment
There is a need to understand how contaminants move in pristine High Arctic environments. Lithium
can be used as a proxy for metal movement in soils. The objective of this study is to determine how soil
properties affect lithium transport in High Arctic soils. The main conditions affecting transport are organic
content, soil texture, topography, and moisture. A lithium chloride (LiCl) tracer experiment was set up at
three study sites (Creswell Bay, Somerset Island; Resolute, Cornwallis Island; and Eastwind Lake,
Ellesmere Island) in the summer of 2002. Plots were irrigated with 10 L of 0.2 M LiCl at each study site.
Each plot was sampled, extracted, and analyzed for vertical and lateral Li+ movement in the summers of
2002 and 2003. It was found that all three sites experienced significant vertical and lateral losses of Li+
over the spring snowmelt season. The greatest amount of Li+ was transported at Creswell Bay and Resolute
due to the low organic content, coarse soil texture, and sloping topography occurring at these sites. If used
for a proxy for heavy metals (such as Cd or Pb), contaminants spilled on these soils would be relatively
mobile. This tracer methodology could be used to select waste disposal sites in the Arctic.
La Contamination de l’Extrême-Arctique au-dessus des interfaces terrestres-aquatiques
Les sites de décharges municipaux dans l’Extrême-Arctique sont des sources locales de polluants, et
sont généralement situés très près de l’océan et autres environnements aquatiques.. Très peu de recherche a
été faite pour déterminer les risques de contamination aquatiques. Pendant l’été de 2003, une étude aura
lieu près de la baie Resolute, île Cornwallis pour déterminer la tendance du cadmium et du plomb à lixivier
d’un site de décharges au système aquatique adjacent. Ces métaux sont une préoccupation parce qu’ils
peuvent accumuler dans le foie et les reins de mammifères, ce qui pose un risque de santé sérieux pour les
espèces qui habitent le niveau trophique supérieur. Le taux auquel ces métaux sont transportés à travers le
site de décharge sera mesuré au moyen d’un traceur chimique non-réactif tel le bromure de lithium. Les
passages d’écoulement préférés seront examinés, puisque l’hétérogénéité spatiale extensive de ce paysage
de permagel fera de ces passages un facteur hydrologique important pour le contrôle de l’écoulement de
contaminant. Une discussion de la méthodologie et les résultats préliminaires seront présentés.
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SEAN K. MALE (with E. NOL)
Trent University
Effects of Diamond Mining on the Breeding Distribution, Behaviour, and Reproductive
Success of Arctic Passerines
Activities associated with diamond mining in the arctic have the potential to degrade breeding habitat
for arctic passerines, which must contain suitable nest sites and adequate resources to support both the
parents and their young of the year. If the area is lacking in any necessary features, it may be completely
avoided, or become a population sink for breeders of lower reproductive success. The purpose of this study
was to determine the impacts of activities associated with the Ekati Diamond Mine, NWT, on the breeding
habitat, density, behaviour, and reproductive success of an arctic passerine, the Lapland Longspur
(Calcarius lapponicus). Eight study plots were used in this study, four located within a kilometre of the
mine and four located at least five kilometres from the mine. Lapland Longspurs were observed, and their
nests tracked throughout the breeding season. Habitat in close proximity to the mine was found to be drier,
have higher levels of dust deposition, and reduced ground cover. The species composition of the plant
communities also changed at increasing distances from the mine. No significant differences were seen
between densities, or reproductive success of Longspurs nesting adjacent to roads in comparison with those
in control plots. Despite this, we suggest that due to the cumulative effects of activities associated with
diamond-mining on arctic tundra plant communities, impacts may be observed in the near future.
Les effets des mines à diamants sur la distribution reproductive, comportement et succès
de reproduction les passereaux de l’Arctique
Les activités associés aux mines à diamants dans l’Arctique ont le potentiel de dégrader les habitats de
reproduction des passereaux de l’Arctique, qui doivent avoir des sites nicheurs convenables et des
ressources adéquates pour supporter les parents et leurs oisillons de l’année en question. Si l’aire manque
de caractéristiques nécessaires, il se peut que les oiseaux l’évitent complètement, ou devenir une population
en déficit pour les nicheurs ayant un taux de succès reproductive moindre. Le but de cette étude était de
déterminer les impacts des activités associées à la mine de diamants Ekati, TN-O sur l’habitat de
reproduction, densité, comportement et succès reproductive d’une passerine de l’Arctique, le bruant lapon
(Calcarius lapponicus). Huit sites ont été utilisés pour cette étude, quatre à moins d’un kilomètre de la
mine et quatre situés à au moins cinq kilomètres de la mine. On a observé les bruants lapons et on a suivi
leurs nids pendant la saison de reproduction. L’habitat proche de la mine était plus sec, avait des niveaux
de dépôt de poussière plus élevé et moins de couverture végétale. La composition des espèces de
communautés de plantes a aussi changé à mesure que la distance de la mine augmentait. Il n’y avait pas de
différences importantes entre les densités, ou le succès reproductif des bruants nichants adjacent aux
chemins en comparaison avec ceux dans les lots surveillés. Malgré cela, nous suggérons que, à cause des
effets cumulatifs des activités associés à l’exploitation des diamants sur les communautés de plantes sur la
toundra Arctique, les impactes pourront être notés dans le proche futur.
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LAURA MCCREANOR
University of Waterloo
Levels of Persistent Organic Pollutants (POPs) in a Subarctic Aquatic Ecosystem:
Implications for Assessment and Remediation of Northern Contaminated Sites
In the late 1990s, the federal and Ontario provincial governments began the cleanup of the Mid-Canada
Radar Line along the 55th parallel, in cooperation with First Nations groups. The assessment of these sites
consisted of taking soil and plant samples along with a limited number of water samples, and delineating
the areas of contamination requiring remediation. One aspect that this process did not examine in detail
was the levels of these contaminants in nearby aquatic ecosystems.
This research involved a case study of the Albany River, which passes by one of the larger Mid-Canada
Radar Line installations, Site 050 in Ontario. Concern from the local people regarding their exposure to
potentially harmful pollutants, and health studies revealing unusually high levels of OCs in the blood
plasma of local people, established a need for further study in this region. Selected biota were surveyed to
make a preliminary determination of the extent of measurable OC dispersal and accumulation in the local
aquatic food web.
Samples of leeches and crayfish from near the contaminated site and an upstream control site seem to
indicate elevated levels of OCs in the Albany River near Site 050. These results indicate that
contamination has penetrated the aquatic ecosystem from Site 050. Fortunately, levels of OCs in the tissue
and livers of three fish species do not appear to be elevated. However, further studies would need to be
undertaken to gain a complete understanding of where high levels of contaminants are in the food web.
Niveaux de polluants organiques persistants (POP) dans l’écosystème aquatique
subarctique: Ramifications pour l’évaluation et les mesures de remédiement pour les sites
contaminés du Nord
Vers la fin des années 1990, les gouvernements du Canada et de l’Ontario ont commencé le nettoyage
de la Ligne de radar centre Canada le long du 55e parallèle, en coopération avec les groupes des Premières
Nations. L’évaluation de ces sites consistait à prendre des échantillons du sol et de la végétation ainsi
qu’un un nombre limité d’échantillons des eaux, et de délimité les aires contaminées nécessitant des
mesures de remédiement. Un aspect que ce processus n’a pas examiné était les niveaux de contaminants
dans les écosystèmes aquatiques adjacents.
Cette recherche a impliqué une étude de cas de la rivière Albany, que coule le long des installations les
plus grandes de la Ligne de radar centre Canada, le Site 050 en Ontario. Les inquiétudes des gens locaux
en rapport à leur exposition à des polluants potentiellement dangereux et des études de santé révèlent des
niveaux de composés organiques bien au-delà de la norme dans le plasma sanguin des gens locaux,
nécessitent dont une étude plus approfondie de cette région. Des biotes sélectionnés ont été examinés pour
faire une détermination préliminaire de la dispersion et l’accumulation de composés organiques mesurables
dans le réseau trophique aquatique local.
Des échantillons de sangsues et d’écrivisses prises près du site contaminé et un site de contrôle en amont
semblent indiquer des niveaux élevés de composés organiques dans la rivière Albany près du Site 050. Ces
résultats indiquent que la contamination a pénétré l’écosystème à partir du Site 050. Heureusement, les
niveaux de composés organiques dans les tissus et les fois de trois espèces de poissons ne semble pas être
élevée. Cependant, des études additionnelles seraient nécessaires pour mieux comprendre où se situent les
niveaux élevés de contaminants dans le réseau trophique.
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SHAWN MORRISON (with L. BARTON, P. CAPUTA & D. HIK)
Department of Biological Sciences, University of Alberta
Who’s Afraid of the Big Bad Weasel? Predation Sensitive Foraging by Collared Pikas
(Ochotona collaris)
The effects of predation risk on foraging behaviour often results in a trade-off between obtaining food
and seeking shelter, and may alter the selectivity of herbivores for individual plant species. We
experimentally measured forage selectivity of a small alpine herbivore, the collared pika (Ochotona
collaris), using a cafeteria-style arrangement of six potential forage species at five levels of predation risk.
Pikas did not switch preferences for forage species of different nutritional quality as predation risk
increased. However, the total amount of forage removed was inversely related to risk, and the addition of
cover at treatments of greatest potential risk ameliorated the negative effects of higher predation risk.
Increased preference for poorer quality forage species in 2002 compared to 2000 may reflect increased
competition for limited forage resources.
Qui à peur de la méchante belette? Le comportement à la recherche de nourriture sensible
à la prédation des picas à collier (Ochotona collaris)
Les effets des risques de prédation sur le comportement à la recherche de nourriture résultent souvent en
un compromis entre l’obtention de nourriture et chercher un abri, et peut changer les choix d’espèces
végétales individuelles des herbivores. Nous avons mesuré les choix de nourriture d’une petit herbivore
alpin, le pica à collier (Ochotona collaris), utilisant une approche style cafétéria de six genres de nourriture
possibles à cinq niveaux de risque de prédation. Les picas n’ont pas changé d’espèces de nourriture de
qualité nutritionnelle différentes à mesure que le risque de prédation augmentait. Cependant, le volume
total de nourriture enlevée était inversement proportionnel au risque, et rendre disponible un couvert à la
nourriture ayant le plus grand niveau de risque potentiel à réduit les effets négatifs du niveau de risque de
prédation plus élevé. Une préférence accrue pour la nourriture d’espèces de qualité inférieure en 2002
comparée à 2000 peut refléter une concurrence accrue pour des ressources de nourriture limitées.
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LINH P. NGUYEN (with E. NOL & K. ABRAHAM)
Department of Biology, Trent University
Are Nest Site Characteristics Important for the Reproductive Success of Semipalmated
Plovers?
Vegetation and substrate characteristics of the Semipalmated Plover (Charadrius semipalmatus) were
compared at nest and random sites, as well as successful and unsuccessful nest sites to determine if features
around the nest and variation in these features is related to reproductive success. Nests were found by
walking through potential breeding habitat on the north shore of Akimiski Island, Nunavut (53°11’N,
81°35’W) between June and July 2002. Semipalmated Plovers nested in various densities at strand beaches
and sand-gravel depositional areas surrounded by mudflats. Nests were monitored every one to four days
until nest fate could be determined (i.e., depredated or hatched). Microhabitat characteristics within a 1-m2
quadrat centered on the nest were documented at the nest or using a Canon Powershot S40 digital camera
(Canon Canada Inc., Mississauga, Ontario). Principal components analysis (PCA) was used to summarize
the patterns of covariation present in the measured variables. The means of the principal components were
compared for nest and random sites using independent t-tests. Logistic regression was used to determine
which, if any, variables predicted nest success.
Nesting birds selected sites with more pebbles and less vegetative cover (PC 1) than available in the
environment. Nest sites also had smaller percentage of bare mud (PC 2) than random sites. No single set of
microhabitat characteristics predicted nest success, possibly due to diverse predators and their associated
nest searching techniques. Semipalmated Plovers appeared to benefit from the protection of Arctic Terns
(Sterna paradisaea). more often than expected based on the distribution of random sites in the study area,
suggesting that heterospecific associations are more reliable than habitat features for predicting nest
success.
Les habitats nicheurs des pluviers semipalmés sur l’île Akimiski, Nunavut
Nous avons étudié les choix de site nicheurs des pluviers semipalmés (Charadrius semipalmatus) sur
l’île Akimiski, Nunavut, en 2002 pour des preuves de choix d’habitat. Les caractéristiques d’habitats des
sites nicheurs étaient différentes des sites choisis au hasard. Les pluviers semipalmés ont choisi des sites
ayant plus de cailloux, moins d’obstruction verticale et des pentes plus élevées que des sites disponibles
dans l’environnement. Cependant, aucuns de nos modèles d’habitats ne pouvaient prévoir le succès
nicheur. Nous suggérons que, bien que la sélection ait favorisé la capacité des pluviers à identifier et
sélectionner certains caractéristiques d’habitat nicheurs, les variations temporelles et spatiales des pressions
sélectives (ex. une communauté de prédateurs divers) peut masquer les rapports à court terme entre le
succès et les caractéristiques de sites.
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TINA SAWCHUK
University of Alberta
The Barren Grounds of the Canadian North
On a psychological map of Canada, the Barren Grounds of the North represent death. Whether it was
nineteenth-century British naval officers concerned with exploration, or twentieth-century recreational
adventurers challenging the terrain, there is a history of starvation and death in that arctic region. This
paper will examine two expeditions: the first is the 1819-22 surveying expedition undertaken by Sir John
Franklin along the northern coast east of the Coppermine River to Bathurst Inlet, and then overland across
the Barrens to Great Slave Lake, a traverse in which eleven of twenty men died and the rest nearly starved.
The second is the 1925-26 recreational expedition from Great Slave Lake to Hudson Bay along the Thelon
River of John Hornby, Edgar Christian, and Harold Adlard. All three starved when the seasonal caribou
migration did not occur. Although separated by over a century and different cultural milieus, the
expeditions share characteristics such as poor preparation and lacklustre leadership. Both expeditions also
have intriguing ramifications in their own time periods. Franklin’s abhorrence for Indian survival methods
was typical of the prevailing British attitude; his insistence upon a European lifestyle in an arctic climate
contributed to the disastrous loss of life. Many of Franklin’s poor survival decisions were portentous of his
fatal 1845 expedition. Moreover, the 1925-26 expedition illustrates changing British views of the Arctic in
the intervening century; Hornby was so determined to survive as Natives did, that he prepared
inadequately. Other expeditions will be examined to enhance the overall theme, which has left Canada the
legacy that the Barrens are an intimidating, perilous region of the North.
Les terres nues du Nord canadien
Sur une carte psychologique du Canada, les terres nues [Barren Grounds] du Nord représentent la mort.
Que ce soit les officiers navals britanniques du MCMe siècle intéressés à l’exploration ou les aventures
sportives du XXe siècle défiant le terrain, cette région de l’Arctique a une histoire de famine et de mort. Ce
travail examiner deux expéditions : la première, une expédition cartographique en 1819-22 entreprise par
Sir John Franklin le long de la côte nord, à l’est de la rivière Coppermine jusqu’à l’inlet Bathurst, et ensuite
par terre à travers la toundra jusqu’au Grand lac des Esclaves, une traverse qui à coûté la vie à onze des
vingt hommes et le reste sont presque morts de faim. La seconde est l’expédition sportive de 1925-26 de
John Hornby, Edgar Christian, et Harold Adlard du Grand lac des Esclaves jusqu’à la baie d’Hudson, le
long de la rivière Thelon. Tous les trois sont presque morts de faim lorsque la migration saisonnière des
caribous n’a pas eu lieu. Bien que séparés de presque un siècle et venant de différents milieux culturels, les
expéditions ont partagé des aspects tels la préparation inadéquate et un leadership peu brillante. Les deux
expéditions ont aussi eu des conséquences intéressantes pour leurs ères individuelles. La répugnance de
Franklin pour les méthodes de survie indiennes était typique de l’attitude courante des britanniques, son
insistance sur un style de vie européen dans un climat Arctique à contribué à une perte de vie désastreuse.
Plusieurs des décisions de Franklin faisaient mauvaise augure pour son expédition fatale de 1845. De plus,
l’expédition de 1925-26 illustre les perspectifs changeants des britanniques sur l’Arctique après un siècle.
Hornby était tellement déterminé de survivre comme les Autochtones, qu’il ne s’est pas préparé
adéquatement. D’autres expéditions seront examinées pour rehaussé le thème central, qui a donné au
Canada un legs que les Barrens sont une région intimidante et périlleuse du Nord.
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IAN SEIFERLING (with M. VETTER)
Department of Biology, University of Regina
Recurrence Intervals of Spruce Bark Beetle (Dendroctonus Rufipennis) Infestation in
Southwest Yukon
Disturbance is a major force structuring vegetation mosaics (De Grandepre et al. 1993), and one such
disturbance that is quickly gaining the attention of scientists, governments, and the public is the spruce bark
beetle. Spruce beetles have the potential to remove large portions of the forest canopy in boreal forest
ecosystems, yet we know surprisingly little about the influence of these outbreaks on overall forest
dynamics (Veblen et al. 1991). In addition, the historical record of spruce beetle activity is presently
limited to tree ring data (dating back two to five centuries) and written records (reaching back to the
1800s). This study will take sediment cores from the near-shore regions of three small lakes within the
Kluane Lake region of Southwest Yukon, in order to determine the recurrence intervals and levels of past
outbreaks in this currently infested area. Cores from each lake will be sectioned at 5mm intervals to
provide high temporal resolution over the past 1200 years. Each sample will be processed to extract beetle
remains as per the kerosene flotation method (Elias, 1994), and hand picked bark beetle fragments from the
samples will be identified. The average number of bark beetle parts will then be calculated on a per
sediment basis and plotted over time. With the growing concern that spruce bark beetle outbreaks may be
increasing in size, level of tree mortality, and frequency of outbreaks as of the last few decades (Ross et al.
2001), research and knowledge of past attacks is vital for insight into future management.
Intervalles de récurrences des infestations de typographes (Dendroctonus Rufipennis)
dans le sud-ouest du Yukon
Les perturbations sont une force importante affectant les mosaïques végétales (De Grandepre et al.
1993), et une telle perturbation qui attire rapidement l’attention des scientifiques, les gouvernements et le
public, est le typographe. Les typographes ont le potentiel de détruire des portions importantes du couvert
forestier dans les écosystèmes des forêts boréales, mais nous en savons très peu à propos de l’impact de ces
pullulations sur les dynamiques globales de la forêt (Veblen et al. 1991). En plus, le dossier historique sur
les activités des typographes est actuellement limité données de cercles d’arbres (pour une période de deux
à cinq siècles) et des dossiers écrits (à partir des années 1800). Cette étude prendra des carottes
sédimentaires des régions proches des rives de trois petit lacs dans la région du lac Kluane dans le sudouest du Yukon, pour déterminer les niveaux de récurrences et les niveaux de pullulations passées dans
cette région actuellement infestée. Les carottes de chaque lac seront coupées en sections de 5mm pour
obtenir une résolution temporelle très précise pour ces derniers 1200 ans. Chaque échantillon sera traitée
pour extraire les vestiges de typographes au moyen de la méthode de flottaison au kérosène (Elias, 1994), et
des fragments de typographes cueillis à la main à partir des échantillons, seront identifiés. Le nombre
moyen de fragments de typographes sera calculé en proportion des sédiments et la courbe temporelle sera
déterminée. Avec la préoccupation que les pullulations des typographes vont augmenter en ampleur, en
mortalité accrue des forêts et en fréquence d’occurrence depuis ces derniers quelques décennies (Ross et
al. 2001), la recherche sur et les connaissances des attaques passées sont essentielles pour planifier la
gestion future.
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MACKENZIE L. SHERIDAN (with A. MANSOUR, D. McKAY & J. LIEN)
Biopsychology Programme, Memorial University of Newfoundland
Determination of Reproductive Status of Right and Bowhead Whales from the 16th Century
Basque Fishery in Red Bay, Labrador
Archaeological evidence discovered at Red Bay, Labrador during the 1970’s and 1980’s confirmed a
Basque whale fishery that operated there during the 16th century. Approximately 1,500 bones from
bowhead (Balaena mysticetus) and right whales (Eubalaena glacialis) were discovered during terrestrial
and underwater excavations and are currently archived by Parks Canada at the Red Bay Historic Site.
Although a great deal of information has been revealed about the lives of the Basque and the whaling
industry in Red Bay, little has been revealed about the biology of the ancient whales that were killed there.
Morphological measurements and photographs were taken from archived bones at the Red Bay Historic
Site. Small drill holes (~3/8 inch diameter) were made in the bones and the resultant bones shavings and
dust were collected in small vials. Oil was extracted from the bone shavings, and sex steroids were
extracted from the oil and their levels were determined using radioimmunoassay. Hormone concentrations
above the level of assay sensitivity were measured and used to estimate reproductive status in the ancient
bones. The biological information gained from this research will not only supplement the knowledge of the
Basque whaling industry, it will also facilitate a better understanding of the reproductive capabilities of
current populations of right and bowhead whales.
Détermination de l’état reproductif des baleines noires et boréales de la pêcherie basque
du MDCe siècle à Red Bay, Labrador
Des preuves archéologiques découvertes à Red Bay, Labrador durant les années 1970 et 1980 ont
confirmé une pêcherie à la baleine basque qui existait là durant le MDCe siècle. Approximativement 1500
os de baleines boréales (Balaena mysticetus) et noires (Eubalaena glacialis) ont été découvertes durent des
fouilles terrestres et sous-marines et sont couramment aux archives de Parcs Canada au lieu historique de
Red Bay. Bien que nous en savons beaucoup sur la vie des Basques et de l'industrie baleinière à Red Bay,
nous en savons très peu sur la biologie des cétacés anciens qui ont été tués là. Les mesures morphologiques
et des photographes ont été prises à partir des os aux archives du lieu historique de Red Bay. Des petites
percés ont été faites (~3/8 pouces de diamètre) dans les os et les rognures d’os résultants et les poussières
ont été collecté dans des petites fioles. De l’huile a été extrait des rognures d’os et les stéroïdes sexuelles
ont été extrait de l’huile et leurs niveaux ont été déterminés au moyen de radio-immun-essai. Les
concentrations hormonales supérieures au niveau de sensibilité de l’essai ont été mesurées et utilisées pour
estimer l’état reproductif des os anciens. L’information biologique obtenue de cette recherche ajoutera non
seulement à nos connaissances de l’industrie baleinière basque, mais facilitera aussi une meilleure
compréhension des capacités reproductives des populations actuelles de baleines noires et boréales.
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HEIDI STANDEVEN
Interdisciplinary Studies, University of Northern British Columbia
Clean and Unclean Places in the Komi and Belief Structures on Orthodoxy and Paganism
Over the past 10 years, Russia has seen many changes occurring within its current boundaries, as well as
within the boundaries of the former Soviet Union. The people of the Komi Republic as well, have been a
part and been witness to those changes. This presentation will deal with how the life in a Komi village has
been affected by the collapse of the Soviet Union, and how these people manage to go on day after day.
Their belief system was suppressed, the economy uprooted and their lifestyle altered. How are they now
coping with having to rebuild not only their economy, but their belief system.
Les lieux propres et impropres chez les Komi et les structures de croyances vis-à-vis
l’église orthodoxe et le paganisme
Ces 10 derniers ans, la Russie a vu beaucoup de changements à l’intérieur de ses frontières actuelles,
ainsi qu’à l’intérieur des frontières de l’Union soviétique. Le peuple de la République Komi a aussi pris
part et a témoigné de ces changements. Cette présentation portera sur la façon que la vie dans un village
Komi a été affectée par l’effondrement de l’Union soviétique et comment ces gens survivent de jour en
jour. Leur système de croyance à été supprimé, leur économie détruite et leur style de vie changé.
Comment est ce qu’ils font face à l’obligation de reconstruire non seulement leur économie, mais aussi leur
système de croyance.
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JON SWEETMAN (with I. GREGORY-EAVES & J. SMOL)
Department of Biology, Queen’s University
Patterns in the Distribution and Diversity of Chydorids (Crustacea: Branchiopoda:
Anomopoda) In Lakes Across a North-South Transect in Alaska, USA
The Chydoridae are frequently an important component of the littoral zone of lakes, and can play a key
role in aquatic food webs. In many regions, chydorids have been used as critical environmental indicators,
particularly in paleoecological studies, as their exoskeletons are often well preserved in lake sediments.
Despite increasing research and interest in these organisms, chydorid studies in arctic North America are
virtually non-existent, and little is known about their ecology and distribution within the Arctic and
Subarctic To address this issue, we examined patterns in the distribution of chydorid cladocerans in surface
sediments from 51 Alaskan lakes that are distributed along a strong climatic and vegetational gradient,
including lakes in the boreal forest through to the northern tundra ecoregions. Multivariate statistical
analyses were used to examine the relationships between chydorid assemblages and geographical, physical
chemical environmental variables, and to provide baseline information on the distributional patterns and
ecology of Alaskan chydorids.
Les modèles de distribution et la diversité des Chydoridae (Crustacea: Branchiopoda:
Anomopoda) dans les lacs situés sur le transect nord-sud en Alaska, ÉUA
Les Chydoridae sont souvent un composé important des zones littorales des lacs et peuvent jouer un rôle
clé dans les réseaux trophiques aquatiques. Dans nombreuses régions, les chydoridae servent d’indicateurs
environnementaux critiques, particulièrement les études paléoécologiques, puisque leurs exosquelettes sont
bien préservés dans les sédiments lacustres. Malgré les recherches croissantes et l’intérêt accru en ces
organismes, les études des chydoridae dans l’Arctique nord-américain sont presque non-existantes et on
connaît très peu à propos de leur écologie et leur distribution dans l’autochtone et le subarctique. Pour
adresser cette question, nous avons examiné les modèles de distribution de cladocères dans les sédiments
de surface de 51 lacs de l’Alaska qui sont distribués le long d’un gradient climatique et végétal important, y
compris des lacs dans des aires aussi diversifiées que la forêt boréale et les écorégions de la toundra. Des
analyses statistiques multidimensionnelles ont été utilisées pour examiner les liens entre les assemblages de
chydoridae et les variables environnementales géographiques, physiques et chimiques et pour fournir des
données de base sur les modèles de distributions et d’écologie des chydoridae de l’Alaska.
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MARTIN TREMBLAY (with Y. BÉGIN)
Laval University
Response of Black spruce in Peat Bog Environments to Climate Changes
The James Bay peat bogs form pockets where the black spruce adopts new forms of warped growth
similar to those observed in subarctic and subalpine regions. In those environments, the black spruce can
display warped growth patterns such as, among others, candlesticks, hooks and candelabras. The purpose
of this research is to document the growth of the black spruce since the end of the 18th century and to
discover the sensitivity of the treed landscape to changes in temperature and precipitation levels in peat bog
environments. The results reveal that the growth of black spruce is influenced mostly by fluctuations in the
water table caused by variations in precipitation. During the 19th century, drier conditions allowed the trees
to develop properly despite a supposedly more severe climate. The moister conditions of the 20th century,
combined with hotter temperatures, have resulted in an increase to the level of the water table, increasing
the rate of improper growth and creating a greater sensitivity of the trees to climate changes and winter
exposure.
Réponse De L’épinette Noire En Milieux Tourbeux Aux Changements Climatiques
Les tourbières jamésiennes forment des enclaves dans lesquelles l’épinette noire adopte des formes de
croissance érodées semblables à celles observées dans les régions subarctiques et subalpines. Dans ces
milieux, l’épinette noire peut déployer des formes de croissance érodées comme, entre autres, en bougeoir,
en hameçon et en candélabre. L’objectif de cette recherche est de documenter la croissance de l’épinette
noire depuis la fin du XVIIIe siècle et de connaître la sensibilité du paysage arboré aux changements de
température et de précipitations en milieux tourbeux. Les résultats montrent que la croissance de l’épinette
noire aurait d’abord été influencée par les fluctuations de la nappe phréatique associées aux variations de
précipitations. Des conditions plus sèches auraient permis, au XIXe siècle, un bon développement des
arbres malgré un climat supposé plus rigoureux. Les conditions plus humides du XXe siècle, bien
qu’accompagnées de températures plus chaudes, auraient eu pour conséquence d’augmenter le niveau de la
nappe phréatique, occasionnant une mauvaise croissance et une plus grande sensibilité des arbres aux stress
climatiques comme à l’exposition hivernale.
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LIBO WANG
Department of Earth and Atmospheric Sciences, University of Alberta
Validation of the NOAA Weekly Snow Dataset in Northern Canada
In situ snow depth observations, SSM/l-derived snow extent, and the AVHRR Polar Pathfinder Daily
5km EASE-Grid data were used in this study to evaluate the NOAA snow dataset in a non-forested area in
northern Canada. A multi-spectral thresholds method was used to derive weekly snow cover extent from
the AVHRR data. Two SSM/I snow extent datasets were used for each week, "threshold" (SSM/lt) and
"adjusted" (SSM/la), derived by different adjustment techniques to compensate for the influence of
vegetation. Weekly spring snow cover percentages in 1984, 1985, 1988, 1995, 1997 and 1998 were
calculated for the study area from the NOAA dataset, the AVHRR-derived and the SSM/l-derived snow
extent respectively. Before melt on-set, snow cover percentages from AVHRR, NOAA and SSM/la are
basically consistent with each other. For SSM/I, the "adjusted" method seems to be more consistent with
the other datasets than the "threshold" method before melt begins. AVHRR, SSM/lt and SSM/la calculated
snow cover percentages catch the spring melt for all the 6 years. In general, results from SSM/lt are closer
to those from AVHRR than are those from SSM/la. This may indicate that the "threshold" method should
be used during the snow melt period. The NOAA snow dataset shows melt delay in all 6 years relative to
the other datasets. It only catches the spring melt in 1984 and 1988, and there are big differences between
the snow cover percentages from NOAA and those from AVHRR and SSM/I in the other years. The 50%
threshold value used to differentiate snow/no snow conditions in the NOAA dataset, and the influences of
spring cloudiness and frozen lakes are discussed as possible reasons for the melt delay in the NOAA
dataset.
La validation des ensembles de données hebdomadaires de la NOAA dans le Nord du
Canada
Les observations de profondeurs de neige sur place, l’étendu de la neige obtenue du SSM/l-et et les
données « AVHRR Polar Pathfinder Daily 5km EASE-Grid » ont été utilisé pour évaluer l’ensemble de
données sur la neige NOAA dans une région sans forêts du Nord du Canada. Une méthode de seuils multi
bandes a été utilisée pour déterminer le couvert de neige hebdomadaire à partir de données de l’AVHRR.
Deux ensembles de données étendu de neige SSM/I ont été utilisés pour chaque semaine, « seuil » (SSM/lt)
et « ajusté » (SSM/la), dérivé de techniques différent d’ajustements pour compenser pour l’influence de la
végétation. Des pourcentages de couverts de neige printaniers hebdomadaires en 1984, 1985, 1988, 1995,
1997 et 1998 ont été calculés pour l’aire sous études à partir de l’ensemble de données NOAA, et les
étendus de neige dérivée du AVHRR et du respectivement. Avant le début de la fonte, les pourcentages de
couvert de neige des AVHRR, NOAA et SSM/la sont plus ou moins mutuellement consistants. Pour le
SSM/I, la méthode « ajustée » semble plus consistent avec les autres ensembles de données que la méthode
« seuil » avant que la fonte ne commence. Les pourcentages de couvert de neige calculés au AVHRR,
SSM/lt et SSM/la ont saisi la fonte printanière pour tous les six ans. En général, les résultats du SSM/lt
ressemble plus à ceux de AVHRR que à ceux du SSM/la. Ceci peut indiquer que la méthode « seuil »
devrait être utilisé seulement pendant la période de la fonte. L’ensemble de données de la neige de NOAA
indique un retard de la fonte pour chacun des six ans à comparer aux autres ensembles de données. Cela
capture seulement la fonte printanière de 1984 et 1988, et il y a des différences importantes entres les
pourcentages de couverts de neige du NOAA et ceux du AVHRR et SSM/I les autres années. Le seuil de
50% utilisé pour différentier entre les conditions de neige/aucune neiges dans l’ensemble de données du
NOAA et les influences de la nébulosité et les lacs gelés sont adressés en tant que raisons pour le retard de
la fonte dans l’ensemble de données NOAA.
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LAURA WAY
University of Northern British Columbia
Recruitment and Retention Challenges of a Resource-Dependent Regional Centre
While there is a large body of literature examining migration patterns of resource dependent
communities, their primary focus has been on small communities, particularly single industry towns. Do
larger resource-dependent communities, e.g. regional centres, share similar push and pull factors of their
smaller neighbours? This paper explores this question by examining the case study of Prince George,
British Columbia. Although Prince George calls itself, “BC’s Northern Capital,” the city remains highly
dependent on the forest industry. In addition, despite the “maturing” of the city with addition of institutions
like the University of Northern British Columbia, Prince George continues to have difficulty in attracting
and retaining skilled professionals in a variety of fields. This paper presents the findings of a series of
qualitative interviews with new residents and human resource professionals to discover what factors
influence individuals’ decision to relocate to Prince George and which ones cause them to leave.
Les défis du recrutement et de la conservation du personnel à un centre régional
exploitant les ressources naturelles
Bien qu’il y ait un corpus extensif de littérature examinant les modèles de migration des communautés
exploitant les ressources naturelles, leur orientation première était les petites communautés,
particulièrement les villes monoindustrielles. Est-ce que les communautés plus larges qui dépendent sur
l’exploitation des ressources naturelles, ex. centres régionaux, partageant les mêmes facteurs
contradictoires que leurs voisins plus petits? Ce travail explore cette question en examinant l’étude de cas
de Prince George, Colombie-Britannique. Bien que Prince George a adopté le titre, « La capitale nordique
de la C-B », la ville dépend toujours énormément sur l’industrie forestière. En plus, malgré la « maturité
accrue » de la ville avec l’addition d’institutions telle l’University of Northern British Columbia, Prince
George continu à avoir de la difficulté à attirer et conserver les professionnels hautement compétents dans
des domaines divers. Ce travail présent les constatations d’une série d’entrevues qualitatives avec les
résidents nouveaux et les professionnels des ressources humaines pour découvrir quels facteurs influencent
la décision des individus à déménager à Prince George et quels facteurs les mènent à repartir.
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