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T

he National Science Foundation’s (NSF) Office of Polar
Programs (OPP) offers focused multidisciplinary and
interdisciplinary programs that emphasize the uniqueness of the
Arctic for scientific studies. Within OPP, the Arctic Social
Sciences Program encompasses all social sciences supported by
NSF, including anthropology, archaeology, economics, geography, linguistics, political science, psychology, sociology, and
related subjects. The program welcomes a variety of approaches,
from small, single-investigator proposals and dissertation
improvement proposals to larger, multi-institution, multiinvestigator projects.
Although unsolicited proposals in any of the social sciences
mentioned above are welcome, areas of particular interest
include rapid social change, community viability, and human/
environment interactions. These areas were outlined in Arctic
Social Science: An Agenda for Action (1989), a document
produced by the Committee on Arctic Social Sciences, Polar
Research Board, National Research Council.
The National Science Foundation appreciates the many
ideas and suggestions flowing from the research and education
communities. The statement of opportunities that follows
emerged from an NSF-sponsored workshop of arctic social
scientists. In addition, many social scientists and educators
v
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reviewed the initial draft produced after the workshop and
provided written comments. For example, reviewers suggested
additional areas of research to highlight the unique role of the
Arctic in social processes, both past and present.
As the current Arctic Social Sciences Program director, I
extend my thanks to all who took the time to contribute to the
statement of opportunities. I would also like to mention that
NSF offers many cross-cutting opportunities, such as (1) joint
review between Arctic Social Sciences and other programs
within the Division of Social, Behavioral, and Economic
Research; (2) integrative activities between research and
education through the various divisions under the Directorate
for Education and Human Resources; and (3) joint review and
integrative activities with the Arctic System Sciences Program,
particularly through the new Human Dimensions of the Arctic
System (HARC) initiative. In addition, an informal understanding with the Social Sciences and Humanities Research Council
of Canada enables joint review of proposals of common interest
and involving researchers from the U.S. and Canada.
The announcement for Arctic Research Program Opportunities, NSF 98-72, describes the Arctic Social Sciences Program
and the requirements for proposals. After reading the program
announcement and this statement of opportunities, please do
not hesitate to call or write NSF with questions or comments.
Thanks again, and best wishes in your future endeavors.
—Fae L. Korsmo
National Science Foundation
Arctic Social Sciences Program Director
June 1999
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T

he Arctic provides tremendous opportunities for studying
social, cultural, political, ecological, and economic processes
over time and across regions. Arctic researchers also have the
opportunity and responsibility to work with residents of the
region to conduct collaborative and ethical research projects. In
1990, the National Science Foundation (NSF) created the
Arctic Social Sciences Program in response to the broad federal
agency recommendations made in Arctic Social Science: An
Agenda for Action, prepared in 1989 by an interdisciplinary
committee established by the Polar Research Board. The NSF
program, initiated to support arctic social sciences research
within the NSF scope, was guided by the three themes articulated in Agenda for Action: human-environment interactions,
community viability, and rapid social change.
In its first nine years, the program has supported strong and
innovative research around the circumpolar North. To help the
program continue to do so, NSF and the Arctic Research
Consortium of the United States (ARCUS) convened a workshop of arctic social scientists in October 1997 to develop an
outline of this statement of opportunities. This statement was
drafted and subsequently reviewed by workshop participants
and others in the arctic social science community. It is intended
to build on the Agenda for Action, to stimulate creative thinking
vii
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and interaction about a variety of research areas, and to expand
and augment the work done so far under the Arctic Social
Sciences Program.
From the participation in the initial workshop to the
writing of the sections of this document to the comments we
received on drafts, it is clear that arctic social scientists are
passionately committed to their work. That the program has
become a focal point for such vigor is a tribute both to NSF and
to the Agenda for Action. I thank all who contributed their ideas
and expertise to make the statement stronger, from the participants in the initial workshop to those who commented on the
drafts. There simply is not room to include or even attempt a
comprehensive summary of the possibilities inherent in arctic
social science research, but I hope that readers will find here a
useful place to start thinking about the opportunities and
responsibilities that lie before us.
I would like to acknowledge the hard work done by the
ARCUS staff. The production of this statement would not have
been possible without Wendy Warnick’s guidance of the
planning and editing; Sue Mitchell’s, Anne Sudkamp’s, and
Alison York’s editorial, layout, and design skills; and Diane
Wallace’s copy-editing expertise. On behalf of the arctic social
science community, I thank the National Science Foundation
for the opportunity to participate in this important process.
—Henry P. Huntington, Workshop Chair
June 1999
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he Context

The NSF Arctic Social Sciences Program

T

he U.S. Congress passed the Arctic Research and Policy Act
(ARPA) in 1984 as a response to national concerns about
the need for more and better research on the Arctic. This act
established the U.S. Arctic Research Commission (USARC) to
promote and make policy recommendations for arctic research,
founded an Interagency Arctic Research Policy Committee
(IARPC) to develop and plan implementation of a national
arctic research policy, and designated the National Science
Foundation (NSF) as the lead agency responsible for implementing arctic research policy. As part of this initiative, the
Polar Research Board of the National Academy of Sciences
formed a Committee on Arctic Social Sciences, which prepared
a detailed report and recommendations called Arctic Social
Science: An Agenda for Action (1989). That document established the parameters of arctic social science research for federal
agencies and emphasized three themes: human-environment
interactions, community viability, and rapid social change.
As a result of these recommendations, NSF, with the
approval of the National Science Board, established the Arctic
Social Sciences Program and hired a program director in 1990.
The Arctic Social Sciences Program has encouraged and
1

1

THE CONTEXT

supported basic research in the social sciences, including anthropology, archaeology, economics, geography, political science,
psychology, sociology, and related fields (see page 43 for awards
supported by this program).
The substantial body of work produced by social scientists
working in the Arctic has greatly expanded our understanding
of human populations in the North, particularly through the
prehistory of the Arctic and the
HIS STATEMENT OF OPPORTUNITIES IS
lifeways of indigenous peoples.
INTENDED TO STIMULATE RIGOROUS
Studies of arctic communities
AND INNOVATIVE BASIC RESEARCH
describe the resilience of remote
AND COLLABORATIONS IN ARCTIC
villages, where many residents hope
SOCIAL SCIENCE .
to continue subsistence lifestyles and
overcome fragile economies and
pressing social needs (Caulfield 1993, 1995, 1997, Chance and
Andréeva 1995, Condon et al. 1995, Freeman 1993, Hamilton
and Seyfrit 1993, Seyfrit et al. 1998). Archaeological studies
show that similar challenges have confronted arctic settlements
for millennia and that past adaptations may forecast some
implications of future changes (Amorosi 1992, Amorosi et al.
1994, 1997, Buckland et al. 1996, Maschner in press, Mason
and Gerlach 1995, McGovern et al. 1996). Research on humanenvironment relationships has documented the efficacy of a
relatively new approach to managing natural resources, using
co-management by both professional managers and traditional
users (Collings 1997, Huntington 1998, Huntington et al.
1999, Mymrin et al. 1999). Work modeling the effects of rapid
change in arctic societies over the last century has shown that
arctic residents increasingly combine elements of traditional
cultures with the educational and employment opportunities
that are found both at home and elsewhere (Collings et al. 1998,
Hamilton and Seyfrit 1994a, 1994b, Hamilton et al. 1996,
Seyfrit and Hamilton 1992, Seyfrit et al. 1998). The Arctic
Social Sciences Program also has supported important collaborations and partnerships, including cooperative work among U.S.
and international scientists, researchers and indigenous peoples,
social and natural scientists, and social scientists and schools
(Huntington 1998, Huntington et al. 1999, Mymrin et al.
1999, Young 1996b).

T
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In 1997, growing awareness of the need for research to
address current political, social, economic, and environmental
issues in the Arctic led NSF to sponsor a workshop, coordinated
by the Arctic Research Consortium of the United States (ARCUS),
to provide a continuing framework for the Arctic Social Sciences
Program. The workshop participants reviewed the progress
made in the first seven years of the program—identifying
significant accomplishments as well as important gaps in
understanding—to articulate opportunities and needs in arctic
social science research funded by NSF. This statement of
opportunities, the result of that workshop, is intended to
stimulate rigorous and innovative basic research and collaborations in arctic social science.

1

Social Science Research in the Arctic

T

he Arctic is an
exciting place for
social science research.
The circumpolar
North offers opportunities rarely available
elsewhere to social
scientists, regardless
of their discipline or
time period of interest. Accessible archaeological sites, oral
histories, and historical records offer opportunities to study the
past. Cultural, social,
economic, and political changes of
the present and recent
past provide opportunities to study processes, organizations,
and policies as they

Machinery from an abandoned marble quarry near King’s
Bay, Svalbard Archipelago, Norway. The Svalbard Archipelago was colonized to develop mineral resources, but in
the 1960s the Norwegian government established a research
station at Ny-Ålesund, which had been a major coalmining community. In other areas of Svalbard, Norwegian
and Russian companies still mine coal. In the past,
American, British, Dutch, and Swedish coal companies also
mined there (photograph by Øivind Tøien).
3
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occur and develop. For example, recent U.S. welfare reforms
have implications for the viability of small and remote Alaskan
villages. Bans on trade in marine mammal products and moratoria on whaling
UBJECTS AND RESEARCHERS OFTEN
or fishing, many of which are driven by
BECOME LESS DISTINCT AS RESEARCH groups outside the Arctic, impact the
BECOMES A MORE COLLABORATIVE
economies and cultures of indigenous
VENTURE .
and nonindigenous peoples in
Greenland, Arctic Canada, Norway,
Alaska, and the Russian North (Caulfield et al. 1994, Freeman
1993, Freeman et al. 1998, Hovelsrud-Broda 1997). Changes in
world markets for oil, minerals, forest products, and marine resources have far-reaching consequences for
local and regional subsistence activities and
commercial production (Chance and
Andréeva 1995, Seyfrit and Hamilton
1992a, 1992b). New governments are being formed, such as the new territory
of Nunavut, which is based on Inuit land
claims in northern and eastern Canada and
which will govern about 20% of the area of
the country beginning in 1999 (Légaré
1996, Nunavut Implementation Commission 1995).
The opportunities for social science
research in the Arctic differ from traditional research in the social sciences. First,
research is conducted based on the
Principles for the Conduct of Research in the
Arctic (see page 55), developed by the
Social Science Task Force of the U.S.
Interagency Arctic Research Policy
Flensing a narwhal in Disko Bay,
Committee (IARPC 1990). These prinGreenland. Narwhal, beluga, and
ciples include involving northern residents
other marine mammals are an integral in the planning and conduct of research,
part of mixed subsistence-cash econowhere possible. Such inclusion may change
mies in many arctic communities
the traditional social science relationship
(photograph by Richard A. Caulfield). between the people being studied and the

S
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people doing the studying—subjects and researchers often
become less distinct as research becomes a more collaborative
venture (Fehr and Hurst 1996, Fienup-Riordan 1997, Huntington 1998, Huntington et al. 1999, Mymrin et al. 1999). Second,
much of arctic social science
research has direct relevance to
the well-being of northern
residents and can have an
immediate impact on their
lives.
In addition to its actual and
potential applications, arctic
social science makes major contributions to the advancement
of social science theory, methodology, and the cumulative
body of social science knowledge. The ability to have access
to many and varied archaeological sites; to study cultural, economic, social, and political
Wassilie Berlin using a bow at Berlin’s Museum
processes as they occur; to exfür Völkerkunde (photograph by Museum für
amine the effects of extreme
Völkerkunde, courtesy of Ann Fienup-Riordan).
environments; and to conduct
comparative work that covers
different nations, different cultures, and different social, economic, and political systems gives researchers studying the arctic
opportunities to make significant advances in virtually every
area of social science (Chance and Andréeva 1995).

Distinctive Opportunities and Pressing Needs

A

rctic social science provides the United States social science
research community with distinctive opportunities to
increase understanding of the dynamics of past and current
social change and to identify and test hypotheses about the
impacts of possible near-future changes on social systems.
Compared with many other parts of the world, the relatively less
5
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complex social and social-environmental linkages that exist in
the Arctic allow for relevant variables to be more easily isolated.
In addition, many types of changes that occurred over centuries—or centuries ago—in other regions
were compressed into the last few
HALLENGES TO THE SURVIVAL OF
generations in the North. Thus,
DISTINCT CULTURES THROUGHOUT
historical records and oral traditions
THE ARCTIC NEED TO BE UNDERoffer richer documentation of the
STOOD AND ADDRESSED.
processes of social change than are
available for most other regions (Fienup-Riordan 1997,
Schneider 1995, 1996). Archaeological sites in most sectors of
the Arctic are also better preserved and more easily found than
sites in more temperate areas and are often linked directly to
current populations (Maschner in press). This nexus of environmental and historical conditions often allows researchers to
discern past processes of social change more clearly in the Arctic
than in other areas.
The rapid social change that has characterized arctic communities creates not only distinctive opportunities, but also a
pressing need for social
science research. Relatively
recent shifts from a high level
of self-sufficiency among
arctic communities to their
incorporation into national
states and the global economy
have challenged cultures that
have coped successfully with
severe environmental
conditions over millennia
(Caulfield 1997, Freeman
An 18th-century Inuit house at the Uivak Point 1
1993, Korsmo 1996, Marcus
site, Okak Bay region of Labrador. The whale
1995, McNabb et al. in press,
vertebra has been leveled, possibly for use as a table
Morrow 1993). Social
or support. Uivak, once one of three thriving whale
scientists need to identify
hunting communities in the region, sits abandoned.
responses to social, economic,
Today, residents of Labrador visit the region
and environmental change by
seasonally to hunt waterfowl, caribou, seals, and
social systems and seek
bears (photograph by Susan A. Kaplan).
models for optimizing these

C
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responses. Challenges to the
survival of distinct cultures
throughout the Arctic need to
be understood and addressed.
The recent opening of Russia
to the West offers researchers
unprecedented opportunities to
work with Russian colleagues and
to conduct studies there—and the
Russian North has especially
pressing needs for research to
address social and economic
problems (Badger and Balikci
1993, Balikci 1990, Fondahl 1995,
1996a, 1996b, 1998, Krupnik
1991, 1992, 1996, Krupnik and
Levenson 1993, McNabb et al. in
press, Schweitzer 1997, Schweitzer
and Golovko 1997).

Population of the Kotzebue Sound District,
1800–1990
6000

high birth
rate, low
death rate

5000
4000

Great
Famine
decline due 1881–83
influx
to disease,
of miners
famine,
and
other
outmigration
non-Natives

3000
2000
1000
0

1800 1820 1840 1860 1880 1900 1920 1940 1960 1980

Year
Human-environment interactions can affect
the populations of resource-dependent societies
in a variety of ways, including rapid social
change. This figure traces the population
history of Alaska’s Kotzebue Sound region
from 1800 to 1990 (Hamilton et al. 1997).

Interdisciplinary and Partnership Focus

T

he NSF Arctic Social Sciences Program embraces a
multitude of disciplines, allowing researchers to take the
best methodologies from among many social science disciplines
and apply them in either individual or team projects in new and
important ways. It encourages blending qualitative and quantitative research approaches to address issues of importance to
northern residents. Following the Principles for the Conduct of
Research in the Arctic may require methodological innovations
that combine scientific rigor with substantive local involvement.
The benefit of involving northern residents is that research
questions can be driven by and relevant to cultural, social,
economic, and political survival and viability (Fehr and Hurst
1996, Huntington 1998, Schneider 1995).
The Arctic Social Sciences Program has been successful
in providing funding for collaborative projects that can be
accomplished best by partnerships among scientists, indigenous
peoples, and local organizations. Such innovative approaches
7
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to research are consistent with the program’s commitment to
the NSF strategic plan of developing intellectual capital,
strengthening physical infrastructure, integrating research
and education, and promoting partnerships. The program encourages projects that:
• enhance the diversity of social science disciplines and
researchers supported by the program, including increased
participation by new investigators and indigenous peoples;
• are circumpolar and comparative;
• enhance collaboration between researchers and arctic
residents, including involving Native peoples in the
development, planning, and conduct of research; and
• integrate research and education, particularly projects
that relate to research and educational experiences for
indigenous peoples and precollege and college-level
students.
The interdisciplinary nature of arctic social sciences often
calls for innovative methods adapted outside of their usual
discipline-specific context. Research that has by its nature a
regional—rather than disciplinary—focus provides important
opportunities for interdisciplinary research, comparative studies,
and studies linked through spatial and temporal scaling.
Comparative research provides an opportunity to see if
phenomena uncovered in case studies can be generalized to
other areas of the circumpolar North and to other parts of the
world. For example, cultural anthropology projects are often
case studies in one village, focusing on a particular aspect or
several aspects of life, be they cultural, social, familial, or
political. These case studies provide interesting and exciting
avenues of inquiry for sociologists or political scientists to
pursue in comparative studies examining human activities in
particular environmental, technological, spatial, cultural, and
temporal contexts.
Social scientists have a greater opportunity in the Arctic than
elsewhere for extensive cooperation and collaboration with
natural and physical scientists (Buckland et al. 1996). Logistics
issues alone demand cooperation. The potentially large spatial
scale of most arctic research projects and the extensive time
depth that can amplify most investigations is often best docu-
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mented and interpreted in
multidisciplinary settings. Other
programs within the NSF Office
of Polar Programs and foundation-wide initiatives provide
additional opportunities for such
collaborative, multidisciplinary
research.
Arctic social science research
may encompass a variety of different temporal and spatial
scales. The time period of interest
can range from the prehistoric
past, as in archaeological research, to the near future, as in
efforts to anticipate the consequences of climate change. Research may also vary in its
temporal resolution—some studies address relatively brief events,
while others examine long-term
trends. Spatial scales will likewise
vary, ranging from one specific
arctic place or settlement, up
to regional, circumpolar, and
even global topics.
The Arctic provides a rich,
interactive, and interdisciplinary
context for social science
research. The areas outlined in
the following chapter offer
examples of important research
questions that have arisen in this
context.

Collaboration and Innovative Partnership
Examples of collaborative projects accomplished through partnerships between
scientists, indigenous peoples, and local
organizations include the following:
• The Alaska Native Science Commission was established to help provide
essential links between researchers and
local communities, facilitating communication and cooperation (Arctic
Research of the United States 1998).

•

Social scientists, community leaders,
local educators, and rural Alaska high
schools collaborated to collect data on
student attitudes, expectations, and
aspirations from high school students
in 19 schools (Seyfrit and Hamilton
1997).

•

A social scientist, a biologist, and
indigenous peoples documented
traditional ecological knowledge about
beluga whales in Alaska and the
Russian Far East (Huntington 1998,
Huntington et al. 1999, Mymrin et al.
1999).

•

Yup’ik elders and a social scientist
traveled to Berlin to identify and
describe the Yup’ik artifacts collected
by Johan Adrian Jacobsen in
1882–83, the largest unresearched and
unpublished group of Yup’ik artifacts
anywhere in the world (FienupRiordan 1997).

9
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T

he three research themes identified in
Arctic Social Science: An Agenda for Action
Research Areas
have inspired outstanding research proposals
I. Culture and
and projects during the first nine years of the
environment
Arctic Social Sciences Program. The five
II.
Resources
and
research areas presented in this chapter are
economic change
intended both to build on these three themes
and the research conducted to date and to
III. Development of social
spur innovative research, broadening the scope
and political institutions
of the Arctic Social Sciences Program. While
IV.
Ethnic
and
the emphasis in this chapter is on interdisciregional
identities
plinary ideas, discipline-specific proposals and
V.
Knowledge
systems
proposals on topics not described here remain
welcome and will be reviewed, as is the case
with all NSF proposals.
The five research areas are closely related and often overlapping. They can be considered in local as well as regional
contexts, in the present as well as through time. The separate
categories in which they are described here are designed only for
ease of reading and are not intended to place boundaries
between areas of appropriate research. Indeed, the ideas should
11
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be considered together, especially when formulating research
questions. In this way, the larger implications of seemingly
narrow questions may become
apparent, leading to a better
UMAN ACTIVITIES IN THE ARCTIC
understanding of the place of
DEPEND CLOSELY UPON THE ENVIRONindividual projects in the overall
MENT , AND NATURAL OR ANTHROPOdevelopment of arctic social
GENIC CHANGES IN IT ARE LIKELY TO
science. For example, an investiHAVE FAR-REACHING SOCIAL, CUL gation of indigenous language
TURAL, AND ECONOMIC EFFECTS.
retention in a single village may
relate to the retention of harvesting practices and to relations
with regional institutions and may benefit from an understanding of broader language trends around the Arctic. Thinking in
such terms does not diminish the significance or importance of
the individual projects, but rather helps promote a more cohesive
research program with greater interaction among arctic researchers.

I. Culture and Environment

T

he ways in which people interact with their biological and
physical environments remain a top priority for research.
Human activities in the Arctic depend closely upon the environment, and natural or anthropogenic changes in it are likely to
have far-reaching social, cultural, and economic effects.
Some environmental changes,
such as in climate or by longrange transport of contaminants, originate largely outside
Rear (north) ends of twin prehistoric semisubterra- the Arctic. Others originate
within the Arctic—sometimes
nean houses revealed at Pingusugruk, Point
Franklin, Alaska (photograph by Glenn W. Sheehan, with the activities of arctic
residents themselves—creating
Point Franklin Archaeology Project).
feedbacks that drive further
social and economic change.
Rear (north) ends of twin prehistoric semisubterra- The effects of environmental
changes on humans and, its
nean houses revealed at Pingusugruk, Point
converse, the effects of humans
Franklin, Alaska, archaeology project (photograph
on their environment, require
by Glenn W. Sheehan).
12
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careful study in the present and through the archaeological
record (Amorosi 1992, Buckland et al. 1996).
Arctic peoples have been highly dependent upon production
from locally available resources until relatively recently. Even
today, that dependence remains strong in many areas, both by
choice and by necessity (Caulfield 1993, 1995, 1997, Condon et
al. 1995, Freeman 1993, Freeman et al. 1998). Arctic peoples
have developed patterns of social interaction and resource use
that reflect the conditions of their areas; changes in those
conditions may affect
these cultures and their
material and social
expression (Maschner in
press). Changes may be
normal and cyclical, such
as natural fluctuations in
populations of caribou or
marine mammals, or
they may be anthropogenic, caused by commercial harvesting,
industrial development,
or contamination
Barrow hunters drag an ugruk (bearded seal) shot by
(Mason and Gerlach
Harry Brower, Jr., into Brower’s boat during a summer
1995, Amorosi et al.
hunt in the Chukchi Sea north of Barrow, Alaska
1997). Furthermore,
(© Bill Hess, Running Dog Publications).
changes in the structure
and size of human
populations may change the levels and patterns of wildlife
harvests, forcing further changes to the environment and to
such social patterns as sharing and cooperative hunting
(Hamilton and Seyfrit 1994a, 1994b, Hamilton et al. 1996,
Hamilton and Otterstad 1998).
Perceptions of the environment are also an important area for
research. Peoples’ conceptions of the Arctic—including the
attitudes and images of people living outside the Arctic—greatly
influence land and resource policies, government programs, and
community identity. Is it a storehouse of mineral riches, an

13
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indigenous homeland, a pristine
wilderness, or a haven from the
trammels of modern life? The
How have people responded to
interaction of these differing
environmental changes, such as
visions is of great significance to
gradual or catastrophic changes in
the future of the Arctic (Klein
food supplies, sea-ice cover, or
1994, Haggstrom et al. 1995).
vegetation? What can these
For individuals, as well as for
responses tell us about our ability
societies, the arctic physical
to adapt to future changes?
environment has a tremendous
How has the introduction of cash
impact. Harsh winters with little
economies changed the relationship
sunlight, long periods of summer
of arctic communities to their
sunlight, and geographic isolaenvironment and its resources?
tion, singly or in combination,
How does perception of the
cause variations in activity levels,
sleeping and eating patterns, and
environment affect individuals and
family and social interactions.
societies? How do such perceptions
Combined with the rapid social
influence cultures? How do they
change occurring in the Arctic,
influence public policy? How have
these perceptions changed over time?
each of these effects may influence workplace adjustment and
productivity and increase the
incidence of substance abuse, violence, and suicide, which in
turn have societal consequences (Berman and Leask 1994,
Kleinfeld 1995–1996, Seyfrit et al. 1998).

Examples of Research Questions

•

•

•

II. Resources and Economic Change

T

he resources of the Arctic, broadly defined, include living
resources such as fish, timber, waterfowl, and mammals;
nonrenewable resources such as hydrocarbons, metal ores, and
coal; aesthetic resources such as wilderness and wildlife; and
cultural resources such as arts, dances, stories, traditional
practices and skills, and museums. Traditional economies have
used many of these resources for millennia. Modern economies
may combine some elements of traditional practices with largescale resource development and small-scale innovations and
services such as tourism (Caulfield 1997, Condon et al. 1995,
Wenzel 1995).
14
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Large-scale economic development dates back centuries,
starting with fish, furs, and whales and eventually incorporating
oil and minerals. Today, the Arctic remains a
rich source of raw natural resources, many of
ODAY, THE ARCTIC REMAINS A
which interest southern markets. Due to
RICH SOURCE OF RAW NATURAL
inaccessibility and lack of infrastructure,
RESOURCES, MANY OF WHICH
however, in most cases only large-scale
INTEREST SOUTHERN MARKETS.
projects are economically viable. Large-scale
development entails costs for the Arctic as well as offering
benefits. Costs include the potential for causing environmental,
social, economic, cultural, and political dislocation of arctic
residents, among whom traditional land and
resource uses remain prevalent. To predict
and avoid such dislocation, a better understanding is needed of the characteristics of
resource extraction industries and their
markets and of the extent to which they
affect local economies and cultures (Andréeva
et al. 1996, Chance and Andréeva 1995,
Flanders et al. 1998). Reviews of resource use
through time as well as of past development
can offer insights into the impacts of future
projects. Culture may help northern peoples
adapt to social and economic changes, and
comparative studies can help illuminate its
role in determining the nature and scope of
impacts (Chance and Andréeva 1995,
McGovern et al. 1996, McNabb et al. in
press).
The Arctic also offers opportunities to
examine the social and economic aspects of
The floor of a drilling rig on the
various approaches to economic manageNorth Slope of Alaska owned and
ment. Modern and traditional economies
operated by Doyon Native corporacooperate or compete for control of access to tion, one of the 13 Alaska Native
resources. State monopolies and private
regional corporations. Doyon Drilling
companies sometimes take radically different trains and employs as many of its
approaches with correspondingly different
shareholders as possible on its rigs
results. Providing products and services on a (© James H. Barker).

T
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small scale has different consequences for local economies,
employment, and societies than does large-scale production for
export. Indigenous land claims involve not only attempts to
reconcile competing interests and values among indigenous and
nonindigenous residents, but also allocation of control over
resources that lie within the lands in question (Fondahl 1998,
Korsmo 1993a, 1993b, 1995). Assessing the impacts of resource
development or allocation in
traditional and mixed economies
presents methodological chalExamples of Research Questions
lenges that have not yet been
• How do public policies affect
resolved.
resource use, and what factors,
Emerging institutions of
from global economics to local
economic management are an
impacts, influence these policies?
important topic for research.
These institutions include
• What are the social, economic,
indigenous regional and village
and cultural consequences of
corporations, tribal organizations,
resource use and economic
and co-management bodies for
development? How do such
natural, especially renewable,
concerns affect development
resources. Wildlife managers, for
decisions and practices? Have past
example, are increasingly making
impact assessment predictions
use of co-management bodies.
been accurate?
Each of these institutional
• How do individuals and commustructures and each combination
nities perceive industrial risks and
of institutional structures affects
respond to disasters? How do
the development, use,
government policies and proand conservation of natural
grams help or hinder such
resources and the distribution
response?
of the benefits that derive from
• What institutional arrangements
those resources (Collings 1997).
and organizational structures
Economic and development
foster sustainable resource use and
policies in the Arctic are also a
community economic developfruitful area of research. Factors
ment? Under what circumstances
that shape such policies, ranging
do such institutions evolve and
from the need to accommodate
thrive?
traditional practices to effects of
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external economic and political
crises, are important to characterize and understand. How policies
promote or impede socially and
culturally sound resource use and
development is likewise an
important question (Freeman
et al. 1998). These questions are
relevant on local as well as
regional scales and should take
into account changes in local patterns of resource use over time.
At a special session of the Association of Village
Furthermore, it is important to
Council Presidents in 1980, participants
understand the long-term consediscuss their concerns about proposed off-shore
quences of such policies. For
oil exploration and development of the Bering
example, if policies promote conSea (© James H. Barker).
version from a subsistence-based
economy to a more cash-based economy, repercussions are felt
throughout a society; the shift affects not only economic practices but also settlement patterns, community social structure,
regional political organization, and cultural change (Andréeva
et al. 1996, Brown et al. 1997, Chance and Andréeva 1995,
Flanders et al. 1998, Larichev et al. 1995).

III. Development of Social and Political Institutions

S

ocial and political institutions in the Arctic are dynamic and
complex, rooted, in part, in the history of cooperation and
conflict between indigenous and nonindigenous cultures,
economies, and political systems. Today, new structures of
governance and models of social development are emerging that
seek to meet the challenges of geography and to accommodate
the distinct values of indigenous and nonindigenous residents of
the North (Korsmo 1993a, 1993b, 1996). Understanding the
lessons of past and present patterns of social and political
development is important to the well-being of arctic residents
and will also lead to a better understanding of comparable
processes in other parts of the world (Fagan and Maschner
1991, Maschner and Patton 1996).
17
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Arctic residents, especially indigenous peoples, have been
subject to rapid and far-reaching social change, a result of the
comparatively late colonization of the Arctic and the consequences of industrial resource development, especially since the
Second World War (Burch 1995, Condon 1995, FienupRiordan 1997, Sprott 1992, 1997). More recently, the social,
economic, and political changes occurring in the former Soviet
Union have caused major upheavals in the Russian North
(Fondahl 1995, 1996a, 1996b, 1998, Krupnik 1998, McNabb
et al. in press). Yet, many facets of arctic indigenous societies
have demonstrated considerable resilience and continuity in the
face of this change. The patterns and institutions of social
development, including their continuity and change, have had
enormous consequences for the well-being of indigenous and
nonindigenous residents alike.
The urgency of this area of
research is underscored by the
gravity of the social problems
that characterize many northern communities. Social scientists still lack an adequate
understanding of the connection between social well-being
(e.g., family, education, religion, economic security) and
change. Part of this limitation
stems from the implicit and
explicit definitions of welfare
and social well-being—the
same indicators are frequently
applied to disparate peoples
and societies. Better comprehending the interactions beThe new territory of Nunavut, based on Inuit
tween change and social
land claims in northern and eastern Canada,
well-being will demand innovagoverns about 20% of the area of the country
tive theoretical and method(map from Mountain High Maps, revised by Sue
ological approaches.
Mitchell).
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Political development involves
Examples of Research Questions
change and continuity in the
institutions and processes of public
• How have new social and political
decision making. In the Arctic,
institutions arisen in the Arctic?
three dimensions of public decision
What can this process teach us
making are particularly important:
about the regional, national, and
devolution, the passing of powers to
international institutions emerging
local authorities from a central
today?
government; self-government; and
•
How do such institutions reflect the
international cooperation.
relationship of indigenous and
Across the Arctic, central
immigrant populations? How do
governments have given increasing
they reflect the relationship of
authority to regional and local
regional and national governments?
governments. Different interests
and values of indigenous and
• What are the consequences of the
nonindigenous residents and
social and economic changes
declines in available financial
occurring in the Russian North?
resources, however, have made this
What are the prospects for social,
devolution a complex issue. The
economic, and cultural recovery of
response of local and regional
that region?
governments to these pressures
•
How can arctic residents effectively
remains to be seen. The quest for
exercise the greater governing auself-government by indigenous
thority they seek? Will local control
peoples forms an increasingly
help solve some of the social ills that
dynamic area of constitutional and
plague many arctic communities?
political development (Korsmo
• How have traditional governance
1993a, 1993b, 1999). How will
structures regulated social behavior?
federal and state governments
To what extent do such structures
respond to the increasing involveaffect social and political institument of indigenous peoples and
tions today, and with what
organizations that require coconsequences?
management or self-governance,
and what form will the required
adaptations take? Finally, the
development of the Arctic Council—a high-level policy forum
for discussing environmental and other nonmilitary issues of
common concern in the circumpolar arctic region—and other
international arctic institutions and organizations is reshaping
19
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the decision-making processes among and within countries. The
role that international institutions and organizations will play in
these changing public decisionHE INTERACTIONS AMONG MINORITY
making processes remains an
GROUPS AND THE CONSEQUENCES FOR
important question (Young 1994,
IDENTITY ARE BECOMING INCREASINGLY
1996a, 1996b, Young and
COMPLEX AND SIGNIFICANT .
Osherenko 1993).

IV. Ethnic and Regional Identities

H

istorically, the indigenous peoples of the Arctic have
constituted a multitude of localized small-scale societies.
Since the 19th century, social scientists have classified these
diverse groups into a few ethnic categories—Inuit, Saami,
Nenets, for example—largely based on linguistic criteria. Until
recently, many of these broad ethnic categories
meant little to the indigenous peoples
themselves. In political terms, the absence
of state institutions or similar organizational structures beyond the
community level precluded the
emergence of national identities.
Emerging group identities and
political structures, however, have
far-reaching implications both
locally and internationally
(Fondahl 1996a, Krupnik 1996,
Pullar 1992, Seyfrit et al. 1998).
They are also affected by the
presence of large numbers of
nonindigenous residents in all regions of
the Arctic. These migrants and immiAll arctic communities belong to one of
grants—from the Pomors in Russia
eight countries—Canada, Denmark
centuries ago to Filipinos in Barrow,
(Greenland), Iceland, Norway,
Alaska, and Tamils in Finnmark,
Sweden, Finland, the Russian
Norway, today—have formed their own
Federation, and the United States
identities and communities, sometimes
(map from Mountain High Maps,
in connection with indigenous peoples
revised by Russ and Sue Mitchell).
and sometimes separately. As a result, the
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interactions among minority
groups and the consequences for
identity are becoming increasingly complex and significant
(Balzer 1994, Grant 1995,
Lotkin 1996, Missonova 1995).
Today, all arctic communities
belong to one of eight countries—Canada, Denmark
(Greenland), Iceland, Norway,
Sweden, Finland, the Russian
Federation, and the United
In small towns such as Rybnoe on North
States—with distinct and diverse
Sakhalin Island, Russians and Nivkhi have been
political traditions. By necessity,
living and working together for the last 100
local communities in the Arctic
years (photograph by Douglas Vogt, 1990).
have to recognize and cope with
belonging to one of these states, most of which were formed by
colonialist expansion and thus informed by southern conditions
and values. While indigenous societies often see their homelands
as land-sea continua to which political boundaries are irrelevant,
modern analysis typically considers nations and regions to be
discrete (Schweitzer 1997, Schweitzer and Golovko 1997).
Government policies often have imposed or given significance
to ethnic distinctions, by conferring special rights and privileges
or by forcing assimilation (Korsmo 1998). The maintenance of
language and cultural traditions greatly influences the degree to
which indigenous groups retain their identities and the relationships they create with the nation or nations of which they are
now part (Hensel 1996, Krupnik 1991).
The eight arctic nations, with the possible exception of
Russia, generally can be characterized as affluent First World
countries with democratic institutions and a highly developed
infrastructure. As a result, the formulation and achievement of
indigenous rights in the Arctic has followed a different course
than in the developing world (Freeman 1993, Korsmo 1993a,
1993b, 1996). In addition, in recent decades the Arctic has seen
devolution of authority from central governments to the
regional or local governments in territories where the indigenous
21
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inhabitants form a majority of the
population (Fondahl 1998, Korsmo
1993b). Indigenous communities
On what basis are group identities
based in part on emerging group
established? How has this basis
identities have created new social
changed over time? How do
and political networks between and
individuals show their identificawithin arctic nations (Young 1994,
tion with a group? How does the
1996b, Young and Osherenko
remoteness and isolation of the
1993). In many such instances,
Arctic influence group identity?
relatively small populations
influence access to large and
Are group identities changing, for
valuable natural resources, giving
example, by merging to larger
those populations a major role in
groups or diversifying into smaller
national and even global economies.
ones? If so, how?
The process of devolution and
How do perceptions of ethnic
organizational development both
identity affect the development of
reflects and influences group
political movements, such as the
identities and has created important
quest for self-governance?
challenges and opportunities for
What factors influence individual
arctic residents.
choices and perceptions regarding
Arctic group identities have been
group identity? To what extent do
undergoing pronounced changes
individuals identify with several
and will continue to do so. The
groups? What implications do
transition from small-scale societies
these patterns have for individuals
to members of the global commuand for arctic cultures and societies?
nity has been more rapid in the
Arctic than in most other areas.
Since the various phases of this
transition can be relatively successfully reconstructed, there are
diverse opportunities for research on past, present, and future
processes. Such research may be of interest to local residents, to
academics examining processes of nationalism and ethnic
identity in other regions, and to individuals and organizations
involved in formulating public policy.

Examples of Research Questions

•

•

•

•
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V. Knowledge Systems

2

K

nowledge systems—the ways in which individuals and
cultures gather, store, analyze, and disseminate information—greatly influence perception and understanding of the
world. They are, in turn, influenced by culture, history, and
ideology. Exploring the basis for and characteristics of different
knowledge systems is an important step in understanding crosscultural interactions (Morrow 1992, 1993). In the Arctic,
interactions between indigenous and immigrant cultures occur
on many levels and have far-reaching implications. Indigenous
practices, languages, and beliefs may be altered or replaced by
ones from the immigrant culture. At the same time, the
perceptions and perspectives of indigenous cultures continue to
influence and be influenced by their political, social, economic,
and even scientific interactions with the dominant society
(Krupnik and Vakhtin 1997).
The study of knowledge systems is a rapidly growing area,
branching in many directions and encompassing a variety of
concerns, issues, and circumstances (Fehr and Hurst
1996). For example, most
indigenous languages in the
Arctic are in danger of dying
out, replaced by the language
of the dominant society.
Detailed terminology
developed for a particular
environment and culture is
being lost, perhaps along with
much of the associated
knowledge system. The factors
involved in language loss and This map shows traditional knowledge of beluga
the way in which it affects the whale migrations and related ecological and
learning process, the transenvironmental information from Uelen, Chukotka,
mission of culture, and the
Russia (Nikolai I. Mymrin and Henry P. Huntingdevelopment of identity are
ton). Mapping is one technique that can help make
not well understood.
knowledge systems accessible.
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desire to use their knowledge to
guide the design and operation of
new cooperative institutions. The
study of these matters can benefit
from experiences elsewhere, and
the results of such studies are
relevant in other settings.

Research Areas: A Summary

Sighinegmiit family transitions in linguistic behavior, Chukchi Peninsula, Russia,
1900–1960. This well-documented case
of language replacement, in which one
Yupik language was replaced by another
Yupik language, illustrates the variability of language
shifts in the circumpolar North. Adapted from Igor
Krupnik (1991) by Sue Mitchell.
Studying knowledge systems also is important for resolving
conflicts over the use of natural resources. Indigenous arctic
cultures have developed systems of ecological knowledge that are
effective for hunting and gathering success, navigation, and
survival (Gottesfeld and Hargus 1998, Huntington 1998,
Huntington et al. 1999, Mymrin et al. 1999). Conflicts over
resources may stem in part from different knowledge systems,
and the resolution of such conflicts may depend upon an ability
to bridge those differences.
These and related issues are of particular importance in the
Arctic because distinct knowledge systems continue to exist
today, because differences in knowledge systems can lead to
conflict, and because many communities have expressed the
24
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These five research areas are
intended to build on the three
research themes identified in
Arctic Social Science: An Agenda for
Action and to spur innovative
research. While the emphasis is on
interdisciplinary ideas, disciplinespecific proposals remain welcome
in the Arctic Social Sciences
Program. These research areas are
described here in separate
categories to allow ease of reading,
but they are closely related and
often overlapping. Considering
these ideas together, especially
when formulating research
questions, helps promote a more
cohesive research program.

Examples of Research Questions

•

What implications do differences
and similarities in knowledge
systems have for fields such as
wildlife management, education,
and economic development?

•

How does language loss influence
the perception of a distinct
indigenous knowledge system?

•

In what context are the calls for
greater involvement of local and
indigenous knowledge made? How
can such involvement contribute
to community development?

•

How have local and indigenous
knowledge systems been affected
by government policies? How are
they being taught today? How
does the spread of information
technology and technology transfer affect knowledge systems and
values? How does the act of seeking knowledge from others affect
the relationship between those
who gather and those whose
knowledge is gathered? How is this
relationship further affected by the
way or ways in which that knowledge is used?
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Working with Arctic Residents

T

his chapter outlines a number of considerations related to
the physical, social, and academic environments in which
arctic social science research is conducted. Scientists, community representatives, and the National Science Foundation
should take these points into account when preparing proposals,
carrying out projects, and developing strategies for supporting
safe and effective research in the Arctic.
Arctic people today express concerns about changes in their
regions and are working to improve their communities. They
can and do use knowledge from the social sciences to protect
their cultures, educate their children, preserve their languages,
gain rights, and perpetuate their ways of life. Like people
everywhere, arctic residents are increasingly exposed to technological innovations and involved in the networks of contemporary society. In this context of increased awareness and better
communication, arctic social scientists, along with the broader
scientific community, have the opportunity and responsibility to
work closely with arctic residents to improve the contributions
of their research to local communities. Several organizations are
working to support researcher-community interactions,
including the Alaska Native Science Commission and similar
organizations or processes in other arctic countries. Direct and
27
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regular communication among researchers, funding agencies, and
arctic peoples will help to identify needs and ensure conduct of
proper and effective arctic social science research.
For researchers, the Principles for the Conduct of Research in
the Arctic (see page 55) provide overall guidance for research
practices. A central tenet of responsible research conduct
involves cooperative community relations and education.
Researchers are responsible for
RCTIC RESIDENTS MAY PROVIDE INSIGHTS initiating and sustaining commuINTO METHODS AND PROCEDURES THAT nication with residents, including
WILL IMPROVE A PROJECT AND ITS
discussing their research,
CHANCE OF SUCCESS.
responding to community concerns, and modifying their
approach to suit community interests if needed and feasible.
Arctic residents may provide insights into methods and procedures that will improve a project and its chance of success. Residents may also suggest additions to research objectives that will
satisfy a local need or interest. In some places, the diversity of
local needs in social science research, reflecting the changing
group identities of arctic residents, may form part of the questions to be investigated. In other situations, local residents or
organizations may have potentially
significant objections to some aspect of a project, requiring changes
to the budget or scope of the research or affecting the scientific
integrity of the project. In these
cases, negotiation of research plans
with the local community will be of
critical importance. In yet other
situations, local politics as well as
conflicting identities of place and
Dr. Richard Caulfield, University of Alaska
kinship may make community conFairbanks, interviewing Nuuk hunter Kristian sensus impossible, and researchers
Egede in Greenland about procurement of
will not be able to negotiate clear
country foods (photograph by Kim A. McDonald, agreements. When successful—
The Chronicle of Higher Education).
from initial discussions to presenta-

A
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tion of interim and final results—the process of involving community interests can involve substantial collaboration and education, combining local knowledge of how to get things done,
more formal traditional knowledge, and scientific insight (Fehr
and Hurst 1996).
Arctic social scientists face a new set of opportunities and
challenges in working with arctic residents as changes in communication, transportation, education, and political systems
bridge the vast physical and cultural distances that once separated researchers from the people and systems that they studied.
These changes, along with evolving approaches to the conduct
of research in the North, require and encourage the development
of real partnerships between social scientists and northern communities, based on mutual respect and
community involvement.

3

Education and Outreach

T

he Arctic Social Sciences
Program is committed to
developing educational components
that link scientists with students and
other members of arctic communities
and to training young scientists.
Working in and communicating with
local communities, discussed in the
previous section, offers educational
opportunities that can be deeply
meaningful to arctic residents,
particularly when local students and
community members become
involved with the research process
(Seyfrit and Hamilton 1997).
Supporting links to elementary and
secondary education, both in and
outside of the Arctic, is an important
aim of the Arctic Social Sciences

The Archaeological Training Institute—
sponsored by the Ukpeagvik Inupiat Corporation in Deering, Alaska, in 1998—
included residents from the community and
a high school teacher and student from New
York state sponsored by the NSF-funded
Teachers Experiencing the Arctic program.
Deering residents and the TEA teacher and
student learned on the job, working beside
experienced excavators, which allowed questions and answers throughout the day
(photograph by Aaron Stupple).
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Teacher Mary Ann Holmquist and
Barrow students helped researchers
Anne Jensen and Glenn Sheehan in
the NSF-funded excavations that
recovered Agnaiyaaq, the frozen
girl of Ukkuqsi. Agnaiyaaq died
about 800 years ago at age six.
When the scientific studies were
complete, she was reburied with
letters the students had written to
her ( James H. Barker).
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Program. As social scientists working in the Arctic engage
students, they can stimulate curiosity at an early age and teach
the relevance of research to students’ lives. Archaeologists
bringing groups of elementary
students into an excavation site or to
S SOCIAL SCIENTISTS WORKING IN
a museum exhibit, for example, can
THE ARCTIC ENGAGE STUDENTS,
turn science into an exciting venture
THEY CAN STIMULATE CURIOSITY AT
for children. As a result, students will
AN EARLY AGE.
gain a more complex understanding of
the issues facing people in the North and will use this knowledge in a variety of ways as they grow to adulthood. These
educational efforts also promote a better understanding of
publicly funded research and improve popular awareness of the
Arctic as a critical component of the global environment.
Researchers also need to explain the relevance of social science for the Arctic and the significance or usefulness of their
results for the general public. Reaching the largest possible audience via regional and national television, Internet, traveling
exhibits, popular publications, and where possible,
including local residents
in the dissemination of
the results will yield important results in terms of
public support and community partnerships.
Increasing use and development of communications and educational
infrastructures (e.g., comA crew consisting of graduate, undergraduate, and high
munity-based electronic
networks, Web sites,
school students from Canada and the United States
begins erecting a shelter over an 18th century midden at
compressed video, etc.)
will help investigators
the Uivak Point 1 archaeology site in Labrador. Local
reach these important
students make up part of the crew and have been
trained to excavate and survey. Community members
audiences.
With each of these
have been invited to stop by to see the work in progress
(photograph by Susan A. Kaplan).
aims—educating local

A

Teacher Mary Ann
Holmquist, center, and
North Slope Borough
employee Karen Brewster,
left, watch as a student
digs for “artifacts.”
Children created their own
archaeological site in the
classroom in Barrow,
Alaska, creating artifacts
and practicing digging the
site, recording the locations
of their finds, and
describing the individual artifacts. The students
invited an archaeologist to lecture in their class
and hosted a traveling archaeological exhibit
funded by the National Science Foundation
( James H. Barker).
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people, students, and the general public—educational components of research projects must be adequately developed and
supported. While individual research projects have a responsibility to incorporate and propose educational activities, broader
planning efforts are needed as well. Where research is related to
the lives of northern communities, those communities should
have a primary role in developing educational projects related to
social science research.
Integration of research and education has become an
important goal at the National Science Foundation. The Arctic
Social Sciences Program supports young social scientists with
Dissertation Improvement Awards, and support for graduate
and undergraduate assistance is also available for research
projects. Research Experiences for Undergraduates (REU)
supplements for NSF-supported projects integrate research and
education at the university and college levels. Large interdisciplinary, crosscutting programs at NSF, such as Integrative Graduate Research and Education Training Program (IGRET), also
have strong educational components and encourage collaboration between diverse institutions and disciplines.

Logistics Support

S

cientific work in the Arctic
depends heavily on logistical
support. Logistics for work in
high latitudes often are
challenging, require special
technology, and are costly. The
logistical needs of social
scientists are diverse. Many
social scientists work within
Chukchi reindeer herder Ivan Tanko in front of an communities that can be
ATV he was driving near Getlyangen Lagoon,
reached by regular air service;
approximately 100 km north of the village of
board and lodging are not
Yanrakynnot on the Chukchi Peninsula (photograph always commercially available,
by Peter P. Schweitzer).
but alternatives include private
homes, schools, and vacant
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dwellings. Other social scientists, such as archaeologists, must
travel to remote areas, bringing their equipment, research team,
and living quarters with them. In
some cases social scientists have had
to choose research based more on
where and how they could access an
area, rather than on the questions
they consider most important.
A recent report sponsored by the
U.S. Arctic Research Commission
outlines recommendations for
improving logistics support for
arctic research generally (Schlosser
From drinking water to all-terrain vehicles,
et al. 1997). These recommendathis Twin Otter brought in supplies and
tions were developed by the arctic
personnel to the Point Franklin Archaeology
research community. They will, if
Project on Peard Bay, next to the Chukchi
implemented, greatly enhance the
Sea on Alaska’s North Slope (photograph by
ability of social scientists to carry
Glenn W. Sheehan).
out important research and to
involve arctic residents closely in
planning and conduct of such
research.
This report recommended that,
in general, access to the Arctic over
the entire year must be ensured,
availability and use of remote and
autonomous instruments must be
increased, the health and safety of
people conducting research in the
Arctic must be protected, communication and collaboration between
arctic peoples and the research
A tent camp on Attu Island in Alaska’s
community must be improved, and
Aleutian chain. Researchers studied the people
interagency, international, and
of the western Aleutians in a combined study
bilateral logistics arrangements
of archaeology, historical ecology, molecular
biology, and ethnography to better understand
should be sought to use available
resources efficiently and reduce costs the history and environment of the isolated
by avoiding duplication of efforts.
islands (photograph by Dixie West).
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A major issue in improving logistics support specifically for
social science research is facilitating communication into and
from arctic communities. Improved communication requires
investment both in personnel and in modern technology. For
example, research would benefit from
the identification of individuals to act
as community-based central points of
contact and from support for travel to
communities to plan research and
communicate results. Coordinating
and collaborating with various
organizations already involved in
arctic regions also would maximize the
use of logistical resources. Access to a
communications infrastructure varies
tremendously among arctic communiA Bowdoin College student checks equipties, with many having limited or no
access to modern systems. For example,
ment that has just been unloaded from a
the technological improvements and
boat onto the shore of Iglosiatik Island,
Labrador. The gear will be used to excavate expansions to communications
systems in rural Alaska currently
a 16th century Inuit sod house village
discovered in a fossil cove on this outer
under discussion would make services
such as telephone, fax, and e-mail
island (photograph by Susan A. Kaplan).
more common, facilitating the
interactions of researchers with rural communities. Greater
availability of global satellite telephone communication
(INMARSAT) for social scientists working in remote areas
would markedly improve safety and communication in many
areas of the Arctic.

Working in the Arctic: Summary

A

s arctic communities become increasingly accessible
through changes in communication, transportation, and
political systems, social scientists working in the Arctic can
anticipate a new confluence of research opportunities. Social
science now must engage in the challenge of developing effective
partnerships with arctic residents, contributing to education
programs in and outside arctic communities, and advocating for
needed collaborative agreements and investments in logistics.
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P

rinciples for the Conduct of
Research in the Arctic

The Principles for the Conduct of Research in the Arctic, included here in total,
were prepared by the Social Science Task Force of the U.S. Interagency Arctic Research
Policy Committee (IARPC) and approved by IARPC on June 28, 1990. These
principles are to be observed when carrying out or sponsoring research in Arctic and
northern regions or when applying the results of this research.

Introduction

A

ll researchers working in the North have an ethical responsibility toward the
people of the North, their cultures, and the environment. The following
principles have been formulated to provide guidance for researchers in the
physical, biological, behavioral, health, economic, political, and social sciences and
in the humanities. These principles are to be observed when carrying out or
sponsoring research in Arctic and northern regions or when applying the results of
this research. This statement addresses the need to promote mutual respect and
communication between scientists and northern residents. Cooperation is needed
at all stages of research planning and implementation in projects that directly
affect northern people. Cooperation will contribute to a better understanding of
the potential benefits of Arctic research for northern residents and will contribute
to the development of northern science through traditional knowledge and
experience. These Principles for the Conduct of Research in the Arctic were prepared
by the Interagency Social Science Task Force in response to a recommendation by
the Polar Research Board of the National Academy of Sciences and at the direction
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of the Interagency Arctic Research Policy Committee. This statement is not
intended to replace other existing Federal, State, or professional guidelines, but
rather to emphasize their relevance for the whole scientific community. Examples
of similar guidelines used by professional organizations and agencies in the United
States and in other countries are listed in the publications (see page 70).

Implementation

PRINCIPLES FOR THE CONDUCT
RESEARCH IN THE ARCTIC

opportunities should be provided for the communities to express their
interests and to participate in the research.

1.

Research results should be explained in nontechnical terms and, where
feasible, should be communicated by means of study materials that can be
used by local teachers or displays that can be shown in local community
centers or museums.

5.

Copies of research reports, data descriptions, and other relevant materials
should be provided to the local community. Special efforts must be made to
communicate results that are responsive to local concerns.

6.

Subject to the requirements for anonymity, publications should always refer to
the informed consent of participants and give credit to those contributing to
the research project.

7.

The researcher must respect local cultural traditions, languages, and values.
The researcher should, where practicable, incorporate the following elements
in the research design:

The researcher should inform appropriate community authorities of planned
research on lands, waters, or territories used or occupied by them. Research
directly involving northern people or communities should not proceed
without their clear and informed consent. When informing the community
and/or obtaining informed consent, the researcher should identify:

a. Use of local and traditional knowledge and experience.
b. Use of the languages of the local people.
c. Translation of research results, particularly those of local concern, into the
languages of the people affected by the research.

a. all sponsors and sources of financial support;
b. the person in charge and all investigators involved in the research, as well
as any anticipated need for consultants, guides, or interpreters;
c. the purposes, goals, and time frame of the research;
d. data-gathering techniques (tape and video recordings, photographs,
physiological measurements, and so on) and the uses to which they will be
put; and
e. foreseeable positive and negative implications and impacts of the research.
2.

The duty of researchers to inform communities continues after approval has
been obtained. Ongoing projects should be explained in terms understandable
to the local community.

3.

Researchers should consult with and, where applicable, include northern
communities in project planning and implementation. Reasonable
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4.

A

ll scientific investigations in the Arctic should be assessed in terms of potential
human impact and interest. Social science research, particularly studies of
human subjects, requires special consideration, as do studies of resources of
economic, cultural, and social value to Native people. In all instances, it is the
responsibility of the principal investigator on each project to implement the
following recommendations:

OF

8.

When possible, research projects should anticipate and provide meaningful
experience and training for young people.

9.

In cases where individuals or groups provide information of a confidential
nature, their anonymity must be guaranteed in both the original use of data
and in its deposition for future use.

10. Research on humans should only be undertaken in a manner that respects
their privacy and dignity:
a. Research subjects must remain anonymous unless they have agreed to be
identified. If anonymity cannot be guaranteed, the subjects must be
informed of the possible consequences of becoming involved in
the research.
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b. In cases where individuals or groups provide information of a confidential
or personal nature, this confidentiality must be guaranteed in both the
original use of data and in its deposition for future use.
c. The rights of children must be respected. All research involving children
must be fully justified in terms of goals and objectives and never
undertaken without the consent of the children and their parents or
legal guardians.
d. Participation of subjects, including the use of photography in research,
should always be based on informed consent.
e. The use and disposition of human tissue samples should always be based
on the informed consent of the subjects or next of kin.

11. The researcher is accountable for all project decisions that affect the
community, including decisions made by subordinates.
12. All relevant Federal, State, and local regulations and policies pertaining to
cultural, environmental, and health protection must be strictly observed.
13. Sacred sites, cultural materials, and cultural property cannot be disturbed or
removed without community and/or individual consent and in accordance
with Federal and State laws and regulations.
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Policy on Research Ethics. Alaska Department of Fish and Game, Juneau, AK. 1984.
Principles of Professional Responsibility. Council of the American Anthropological
Association, Washington, DC. 1971, rev. 1989.
The Ethical Principles for the Conduct of Research in the North. The Association of
Canadian Universities for Northern Studies, Ottawa. 1982.
The National Arctic Health Science Policy. American Public Health Association,
Washington, DC. 1984.
Protocol for Centers for Disease Control/Indian Health Service Serum Bank. Prepared
by Arctic Investigations Program (CDC) and Alaska Area Native Health
Service. 1990. (Available through Alaska Area Native Health Service, 255
Gambell Street, Anchorage, AK 99501.)
Indian Health Manual. Indian Health Service, U.S. Public Health Service,
Rockville, MD. 1987.
Human Experimentation. Code of Ethics of the World Medical Association
(Declaration of Helsinki). Published in British Medical Journal 2(177). 1964.
Protection of Human Subjects. Code of Federal Regulations 45 CFR 46. 1974, rev.
1983.

In implementing these principles, researchers may find additional guidance in
the publications listed below. In addition, a number of Alaska Native and municipal organizations can be contacted for general information, obtaining informed
consent, and matters relating to research proposals and coordination with Native
and local interests. A separate list is available from NSF’s Office of Polar Programs.

Publications
Arctic Social Science: An Agenda for Action. National Academy of Sciences,
Washington, DC. 1989.
Draft Principles for an Arctic Policy. Inuit Circumpolar Conference, Kotzebue,
AK. 1986.
Ethics. Social Sciences and Humanities Research Council of Canada, Ottawa. 1977.
Nordic Statement of Principles and Priorities in Arctic Research. Center for Arctic
Cultural Research, Umeå, Sweden. 1989.
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rctic Research Program
Opportunities, NSF 98-72

This announcement may change over time. This is the most current at the time of this
publication. See the NSF web site or contacts below for updates.

PROGRAM ANNOUNCEMENT
Office of Polar Programs, National Science Foundation
Annual Target Dates: February 15 and August 1
The National Science Foundation promotes and advances scientific progress in
the United States by competitively awarding grants for research and education in
the sciences, mathematics and engineering.
To get the latest information about program deadlines, to download copies of
NSF publications, and to access abstracts of awards, visit the NSF web site at
http://www.nsf.gov.

• Location: 4201 Wilson Blvd., Arlington, VA 22230
• For General Information (NSF Information Center): (703) 306-1234
• TDD (for the hearing-impaired): (703) 306-0090
• To Order Publications or Forms: Send an e-mail to: pubs@nsf.gov or
telephone: (301) 947-2722
• To Locate NSF Employees: (703) 306-1234

INTRODUCTION
The National Science Foundation (NSF) invites U.S. scientists to submit
proposals for research in all of the Arctic and to perform arctic research based at
institutions in the United States.
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The goal of the NSF Arctic Research Program is to gain a better understanding
of the Earth’s biological, geological, chemical, and socio-cultural processes, and the
interactions of ocean, land, atmosphere, biological, and human systems. Arctic
research is supported at NSF by the Office of Polar Programs (OPP) (http://
www.nsf.gov/od/opp/), as well as by a number of other disciplinary programs
within the Foundation that are linked through an internal NSF Arctic Affiliates
system. This system, consisting of program representatives from other NSF
programs that support arctic research, provides coordination across NSF, including
a structure that enables joint review and funding of arctic proposals, as well as
mutual support of special projects with high logistical costs.
OPP offers focused multidisciplinary and interdisciplinary programs that
emphasize the uniqueness of the Arctic for special scientific studies. Models
indicate that the arctic regions are among the most sensitive to environmental
change. They have a long natural climate record and thousands of years of human
settlement. This interplay provides a unique basis for integrated research on global
systems and human adaptation.
OPP disciplinary interests encompass the atmospheric, biological, earth, ocean,
and social sciences. Interdisciplinary research in the biosciences, geosciences, and
social sciences is linked in the Arctic System Science Program. In addition to
supporting research on long-term human-environment interactions, OPP encourages the study of contemporary socio-economic, cultural, and demographic issues
in the changing political environment of the post-Cold War world. The OPP also
encourages bipolar research, especially glaciology, permafrost, sea ice, ecology, and
aeronomy. Increasing emphasis is being given to the integration of research and
education. Scientific programs connected to students (K–12 and above), affected
communities in the north, and the general public’s improved understanding of
basic research are strongly encouraged. Educational components are encouraged
with proposed research in all disciplines and programs, but stand-alone proposals
will also be entertained.
The United States Arctic Research and Policy Act of 1984 defines the Arctic as
all areas north of the Arctic Circle and all United States territory north and west of
the boundary formed by the Porcupine, Yukon, and Kuskokwim Rivers; all
contiguous seas including the Arctic Ocean and the Beaufort, Bering, and
Chukchi Seas, and the Aleutian chain. Field projects falling outside these boundaries but directly related to arctic science and engineering conditions or issues,
such as laboratory and theoretical studies, are appropriate.
The Foundation is one of twelve Federal agencies that sponsor or conduct
arctic science, engineering, and related activities. As mandated by the Arctic
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Research and Policy Act of 1984, Federal interagency research planning is coordinated through the Interagency Arctic Research Policy Committee (IARPC) which
is chaired by NSF.
Under an agreement with the U.S. Navy, access to a nuclear submarine is
available annually for research in the Arctic Ocean. Researchers are strongly
encouraged to pursue this possibility with OPP or directly with Office of Naval
Research (ONR). Further information on other agency programs is presented in
the journal Arctic Research of the United States (NSF 96-130), and the U.S. Arctic
Research Plan and its biennial revisions (NSF 97-148).
As the Arctic is the homeland of numerous Native peoples, special attention
must be given to all aspects of research and education that may potentially impact
their lives. An interagency statement of “Principles for the Conduct of Research in
the Arctic” has been developed and all arctic research grantees are expected to
abide by these guidelines (see page 55).
In fiscal year 1997, NSF supported 362 Arctic research projects for a total of
$49.39 million. Of this, $30.71 million was from the OPP Arctic Research
Program.
A compilation of all NSF arctic and related research grants for each fiscal year is
available (NSF 97-78 or http://www.nsf.gov/cgi-bin/getpub?nsf98101 for FY
1997). The current NSF Guide to Programs (NSF 97-150 or http://www.nsf.gov/
cgi-bin/getpub?gp) should be consulted for additional program information.

RESEARCH PROGRAMS
Listed below are the principal OPP programs that support arctic research.
There are three integrated programs in OPP: Arctic Natural Sciences, Arctic Social
Sciences, and Arctic System Science. Support is also provided for data and
information management research activities. These programs and their components are described below.
Arctic Natural Sciences Program
The OPP Arctic Natural Sciences Program supports research in glaciology and
in the atmospheric, biological, earth, and ocean sciences. This program provides
core support for disciplinary research in the Arctic and coordinates its support of
arctic research with the Directorates for Geosciences and Biological Sciences. Areas
of special interest include: marine and terrestrial ecosystems, atmospheric chemistry, exploration of the Arctic Ocean, as well as Arctic geological and glaciological
processes.
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Atmospheric Sciences
Research in arctic atmospheric sciences focuses on stratospheric and tropospheric processes as well as arctic climate and meteorology. Research on past
climates and atmospheric gases as preserved in snow and ice cores have also been
supported as has research on atmosphere-sea and atmosphere-ice interactions.
In upper atmospheric and space physics, research interests include auroral
studies, atmospheric dynamics and chemistry as well as magnetosphere-ionosphere
coupling. Conjugate studies are considered jointly with the Antarctic Aeronomy
and Astrophysics Program.
Biological Sciences
OPP supports projects that emphasize understanding of the adaptation of
organisms to the arctic environment. Biological studies in the Arctic include:
research in freshwater, marine, and terrestrial biology; organismal adaptation to the
arctic environment; ecology; ecosystem structure and processes; and the biological
consequences of ultraviolet radiation. OPP also participates in the Life in Extreme
Environments (LExEN) initiative (NSF announcement 97-157).
Earth Sciences
Research supported by OPP includes all subdisciplines of terrestrial and marine
geology and geophysics. Special emphasis is placed on understanding geological
processes important to the arctic regions and geologic history dominated by those
processes.
Glaciology
The OPP is the focal point for glaciological research within the Foundation.
Glaciological research is concerned with the history and dynamics of all naturally
occurring forms of snow and ice, including seasonal snow, glaciers, and the
Greenland ice sheet. The Arctic Natural Sciences Program also includes ice
dynamics, modeling, glacial geology, and remote sensing studies of ice sheets.
Ocean Sciences
The goal of oceanographic research in the Arctic is to develop knowledge of the
structure of the Arctic Ocean and adjacent seas, their physical and biological
interactions with the global hydrosphere, and the formation and persistence of the
arctic sea-ice cover. Areas of special interest are: the distribution of life in high
latitude oceans; low temperature life processes; the formation, movement, and
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mixing of arctic water masses; the growth and decay of sea ice; the exchange of salt
and heat with the Atlantic Ocean and the Bering Sea; geographical anomalies;
sedimentary history and the role of the Arctic Ocean and adjacent seas in global
climate. Proposals concerned with the interdependencies of chemical and physical
processes and marine organisms and productivity are encouraged.
Arctic Social Sciences Program
The OPP Arctic Social Sciences Program encompasses all social sciences
supported by NSF. These include anthropology, archaeology, economics, geography, linguistics, political science, psychology, sociology, and related subjects.
Although unsolicited proposals in any of the social sciences mentioned above
are welcome, areas of particular interest include: rapid social change (including the
processes and consequences of social, economic, and cultural change), community
viability (including issues related to community and/or cultural vitality and
survival), and human/environment interactions (including issues related to
subsistence and sustainable development).
The Arctic Social Sciences Program especially encourages projects that: include
indigenous peoples; are circumpolar and/or comparative; integrate social and
natural sciences; involve collaborations between researchers and those living in the
Arctic; include traditional knowledge; or form connections among disciplines,
regions, researchers, communities, and/or students (K-12, undergraduate, or
graduate).
Projects involving research with human subjects must ensure that subjects are
protected from research risks in conformance with the Common Rule (Federal
Policy for the Protection of Human Subjects, 45 CFR §690). Before issuance of an
NSF award, all projects involving human subjects must either have approval from
the organization’s Institutional Review Board (IRB) or identify the applicable
subsection exempting the proposal from IRB review, as established in section
101(b) of the Common Rule. Submission of the IRB approval form or indication
of exemption should be included in Section I of the proposal (see Grant Proposal
Guide NSF 98-2). Section I should also include letters describing any other
permission or approval, such as from Native organizations or communities in
which the work will take place.
The Arctic Social Sciences Program considers joint review and funding with
other NSF and OPP programs, when appropriate. Special funding opportunities
may also be available through NSF’s Environment and Global Change activities
(see “Crosscutting Areas of Research and Education” in Guide to Programs (NSF
97-150) or the Arctic System Science (ARCSS) Program (refer below).
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Arctic System Science (ARCSS) Program
The ARCSS Program supports interdisciplinary research, whose goal is to
1) understand the physical, geological, chemical, biological and sociocultural
processes of the arctic system that interact with the total Earth system and thus
contribute to or are influenced by global change, in order to 2) advance the
scientific basis for predicting environmental change on a seasonal-to-centuries time
scale, and for formulating policy options in response to the anticipated impacts of
global change on humans and societal support systems. In order to achieve the
goals of ARCSS an emphasis is placed on four scientific thrusts: understanding
global and regional impacts of the arctic climate system and its variability; determining the role of the Arctic in global biogeochemical cycling; identifying global
change impacts on the structure and stability of arctic ecosystems; and establishing
the links between environmental change and human activity.
ARCSS directs most available support to large integrated research projects that are
proposed and implemented in response to science plans developed by the scientific
community through Science Steering Committees (SSCs) for each component of ARCSS.
However, global change proposals from individual investigators or small groups of
investigators are also welcome.
ARCSS has three linked components for which proposals are encouraged: 1)
Ocean/Atmosphere/Ice Interactions (OAII); 2) Land/Atmosphere/Ice Interactions
(LAII); and 3) Paleoenvironmental Studies. The third component has had two
projects: Paleoclimates from Arctic Lakes and Estuaries (PALE) and Greenland Ice
Sheet Program Two (GISP2). Paleoenvironmental proposals are now considered
within the Earth System History initiative of the United States Global Change
Research Program (NSF 97-161). ARCSS further develops a fourth component:
Human Dimensions of the Arctic System (HARC). The HARC science plan is
accessible through the World Wide Web home page of the Arctic Research Consortium of the U.S. (ARCUS), http://www.arcus.org, and the NSF Web Page should
be consulted for new developments. In all these components proposals for new and
different research topics are encouraged.
ARCSS also supports the integration of research results across components
within ARCSS as well as with any other Arctic research program through a
Synthesis, Integration and Modeling Studies (SIMS) effort. Science plans approved
by each SSC and examples of projects supported within each component and SIMS
are accessible either on the World Wide Web site maintained by the ARCSS Data
Coordination Center of the University of Colorado National Snow and Ice Data
Center, http://arcss.colorado.edu/ or the ARCUS home page.
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Successful proposals have been funded by the Office of Polar Programs, the
Divisions of Atmospheric Sciences and Ocean Sciences within the Directorate for
Geosciences, by the Division of Environmental Biology, Directorate for Biological
Sciences and, in some cases jointly with ONR, NASA, and DOE.
The Arctic system consists of physical, biological, and cultural factors that may
respond to global change. Some models that predict the climatic response to global
change show greater change in the Arctic than any other region. The predicted
climatology, however, may not consider the largely unknown interannual variability in the Arctic. The presence of cultural institutions in a region subject to
possibly large perturbations, however, makes it important that scientists better
understand interactions of the global and Arctic systems. Therefore, the research
supported in ARCSS extends beyond purely observational studies to those studies
that predict and analyze the consequences of global change important to wise
stewardship of renewable resources and development of policy options for resource
managers and residents.
In order to focus on the Arctic system at a scale that incorporates the multiple
environmental feedback mechanisms involved, large interdisciplinary projects that
integrate major elements of the system will be supported.
For more information on how a research proposal might best fit the programs
and themes of ARCSS, contact the program manager.

OTHER ARCTIC SUPPORT
Arctic Research and Policy
OPP supports the management of arctic data and information, including
development of the Arctic Environmental Data Directory (AEDD). The Arctic
Environmental Data Directory (AEDD) is accessible on the World Wide Web
(http://www-ak.wr.usgs.gov/aedd/history.html), and contains information on
several hundred arctic data sets. The objective of this type of support is to make
arctic data and information more readily available to researchers. Proposals to
integrate data and information management are especially encouraged.
Arctic Logistics
An arctic logistics budget component has been established in the OPP to
address field program requirements beyond those commonly included in proposals
from an individual or small group of investigators. Examples of the type of logistic
and research support that may be provided through the separate logistics component dependent on the site, include: ski-equipped heavy-lift aircraft, research
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vessels, multi-investigator helicopter or aircraft use, large remote field camps, dayuse fees at major Arctic research sites where NSF has established a support structure (currently, Toolik Field Station, Barrow, and Prudhoe Bay/Deadhorse, AK,
Kangerlussuaq and Thule, Greenland), and special transportation needs required
for arctic research or available at the sites listed above.
There are two types of logistics support: Type 1) routine requirements typically
included in proposals from an individual or small group are dealt with by the P.I.,
and included in the cost budget, and Type 2) coordinated requirements such as
those listed above and supplied by an OPP contractor or cooperating agency are
arranged in cooperation with the NSF program manager; these costs are not
included in the individual investigator’s proposal budget. All investigators proposing research projects that may require such support are encouraged to contact the
appropriate program manager or the NSF Arctic Logistics Coordination Specialist
to determine if they are eligible for Type 1 or Type 2 logistics support. Type 2
support will require completion of the Logistics Coordination Form. A copy is
available as a PDF file on the NSF Web site at http://www.nsf.gov/pubs/1998/
nsf9872/appen2.pdf.
There are special requirements for field work in Greenland. Principal investigators contemplating work in Greenland should obtain the Danish Polar Center
application form for research in Greenland. It is available on the World Wide Web
at http://www.dpc.dk/Forms/ResProjectForm.html. A copy of the application
should be included with the proposal submitted to OPP.

Small Business Innovation Research Program (SBIRs)
The Small Business Innovation Research Program (NSF 97-64) primarily
facilitates research on advanced concepts in scientific or engineering areas,
particularly where the research may serve as a base for technological innovation.
Polar topics of interest include cold-weather design, remotely operated and
autonomous vehicles and sensors, geophysical and space technologies, biotechnology, and long-term operations and construction. Technical projects relating to
rural communities, including sanitation, water purification, heating, clothing and
construction, as well as culturally relevant educational curriculum products are
considered.

SPECIAL PROGRAMS

Research Grant Programs
Knowledge and Distributed Intelligence (KDI)
KDI is a Foundation-wide effort designed to catalyze the growth in computer
power, connectivity, content, and flexibility that is so fundamental that it is
dramatically reshaping relationships among people and organizations, and quickly
transforming our processes of discovery, learning, exploration, cooperation, and
communication. Deadline for KDI submissions is April 1 for Letter of Intent and
May 8 for full proposal submission (for details see the KDI Home Page,
http://www.nsf.gov/kdi).

The Guide to Programs (NSF 97-150) provides guidance regarding special
funding opportunities including international cooperative activities, human
resources development and other programs. Described below are some of these
opportunities that are supported by the OPP Arctic Program. For details about
these programs and other programs refer to the Guide to Programs; the NSF
Home Page (http://www.nsf.gov), or the NSF publications noted below.
Small Grants for Exploratory Research (SGERs)
These awards are intended to provide support for small scale exploratory, highrisk research involving preliminary work on untested ideas, ventures into emerging
areas, or research having severe urgency etc. Proposers are strongly encouraged to
contact the cognizant program officer before submission.
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Education and Human Resource Development Opportunities
The Arctic Research Program of the OPP is committed to educational and
human resource development. Many opportunities exist, primarily through
programs in or joint funding with the Education and Human Resources Directorate (EHR). Information about specific programs may be found in the Guide to
Programs (NSF 97-150), the NSF Home Page (http://www.nsf.gov), as well as the
Elementary, Secondary, and Informal Education (ESIE) Program Announcement
(NSF 97-20) and the Undergraduate Education (DUE) Program Announcement
(NSF 97-29). Some of the grant and supplement programs supported by the
Arctic Research Program are listed below.

Life and Earth’s Environment (LEE)
LEE is a broad theme describing activities that focus on interdependencies
among living organisms and their environment. Emphases may change from year
to year, but for FY 99 they include:
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• LExEN, (NSF 97-157 or http://www.nsf.gov/pubs/1997/nsf97157/
nsf97157.txt) interdisciplinary research program that explores the
relationships between microorganisms and the environments within
which they exist, with a strong emphasis upon those life-supporting
environments that exist near the extremes of planetary conditions. In
addition, the Life In Extreme Environments program will explore
planetary environments in our own solar system and beyond to help
identify possible sites for life elsewhere.
• Environmental Observatories
• Global Change
• Engineered Systems
• Urban Communities
• Integrated Research Challenges

Doctoral Dissertation Research
Dissertation grants are available in all OPP disciplines as part of the OPP Arctic
Research Program. This support covers travel, fieldwork expenses, data management and other costs connected with doctoral research projects. Proposals are
limited to 10 pages and are submitted by the dissertation advisor with the student
as co-investigator (Co-PI). Contact the relevant program officer for more information.
Research Experience for Undergraduates Sites (REUs)
REU Site Awards provide opportunities for undergraduate students to participate in research projects that support at least six students. The annual submission
deadline for the REU Sites Program is September 15.
Faculty Early Career Development Program (CAREER)
This program (NSF 97-91) is a Foundation-wide activity that supports junior
faculty within the context of overall faculty development. It supports combined
research and education activities. Deadline for CAREER submissions is July 22
(for details see the NSF Home Page, http://www.nsf.gov under “cross-cutting
programs”).
Increasing Participation of Underrepresented Populations
NSF supports a number of activities directed at attracting students to science
and engineering from underrepresented groups and increasing the numbers of
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women (e.g., Professional Opportunities for Women in Research and Education,
NSF 97-91), and persons with disabilities (NSF 91-54 and NSF 97-85) who are
full participants in the mainstream of the Nation’s research activities.

Supplements to Existing OPP Grants
Research Experiences for Undergraduates (REU) supplements to existing grants in
support of one or two undergraduate students in ongoing research can be
requested at any time. Contact the relevant OPP program officer for more
information.
Informal Science Education (ISE) Supplements for Public Understanding of
Research. These supplements (of up to $50,000 to existing NSF research grants) are
intended to inform the general public about the content, process, and relevance of
state-of-the-art research (see NSF 97-70). Interested PIs with active research grants
should contact their program officer for information about requirements for these
supplements and procedures for applying.
High School Teacher/Student Arctic Research Experience. In conjunction with the
Education and Human Resources Directorate (EHR) researchers with ongoing
Arctic projects can volunteer to host a high school teacher/student pair and
include them in a research program. Funding is in the form of supplements made
to existing grants.
World Wide Web Supplements. Small supplements designed to fund the dissemination of Arctic research results to a general audience through the World Wide
Web may be available for existing grants. Contact the relevant OPP program
officer.

HOW TO PREPARE PROPOSALS
Before writing a proposal send for a copy of the Foundation’s booklet, Grant
Proposal Guide (NSF 98-2), or consult the NSF Web page (http://www.nsf.gov).
This booklet gives the format for proposals, lists the budget items that may be
supported, explains the proposal evaluation process, and summarizes responsibilities of the grant recipient. Copies of the GPG or the NSF Proposal Forms Kit
(NSF 98-3) may be ordered from:
NSF Clearinghouse
PO Box 218
Jessup, MD 20794-0218
Telephone: 301-947-2722
e-mail: pubs@nsf.gov
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Contact a program manager in your scientific discipline if you have further
questions, especially concerning specific annual program opportunities or consult
the NSF Home Page (http://www.nsf.gov) for new announcements of research
opportunities.
Who May Submit
The National Science Foundation supports researchers affiliated with U.S.
universities, research institutions or other organizations, including local or State
governments. All applications must be submitted by the sponsoring institution. In
accordance with Federal statutes and regulations and NSF policies, no person on
grounds of race, color, age, gender, national origin or disability shall be excluded
from receiving assistance from the National Science Foundation. The Foundation
strongly encourages women, minorities and persons with disabilities to submit
proposals to all programs. Arctic research that addresses Native concerns and
involves Native collaboration and training is particularly encouraged.
OPP Target Dates and Proposal Submission
In 1998 the OPP Arctic program will have two target dates for submission of
proposals: April 1 and August 1. In subsequent calendar years the target dates will
be February 15 and August 1. Proposals for workshops, exploratory research
(SGER) or dissertation improvement grants can be submitted at any time.
Proposals for field programs requiring research support in the categories listed
on the Logistics Coordination Form must be submitted with sufficient lead time
to ensure scheduling and availability (a copy is available as a PDF file on the NSF
Web site at http://www.nsf.gov/pubs/1998/nsf9872/appen2.pdf ). Proposals
requesting those logistics capabilities must be submitted no later than the February 15 (April 1 in 1998) target date of the calendar year preceding that in which
the research will be conducted. Proposals requiring an oceanographic research
vessel must be submitted to either the Division of Ocean Sciences by February 15
of the year preceding the proposed cruise dates or to the OPP Arctic Program by
the February 15 (April 1 in 1998) target date to allow 9 months pre-cruise
notification. A minimum 9 month advance notification is required for research
vessel clearances for Russian waters. Proposals for field work not requiring research
support capabilities listed on the Logistics Coordination Form must be submitted
no later than the August 1 target date of the preceding year.
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For More Information
For further information about activities mentioned in this announcement,
contact the corresponding office listed below, or visit the OPP Home Page
(http://www.nsf.gov/od/opp) on the World Wide Web.
The Office of Polar Programs—(703) 306-1030
Arctic Sciences Section—(703) 306-1029
Antarctic Sciences Section—(703) 306-1033

Other Support
Other NSF programs supporting arctic research have varied deadlines or target
dates. Contact specific programs for these dates and refer to the NSF Bulletin for
announcements of program deadlines and target dates. The NSF Bulletin and
other publications are available through e-mail.
Proposal Submission
For hard copy submissions, the original and 20 copies must be received by the
target dates. Proposals must be mailed and addressed as follows:
Announcement No_________ or NSF Program_________.
National Science Foundation PPU, Room P60
4201 Wilson Blvd
Arlington VA 22230.
Proposals should be prepared in accordance with instructions in the brochure,
Grant Proposal Guide (NSF 98-2). This brochure includes application forms
which may be photocopied. It can be obtained from your institution’s research
office or from the NSF Forms and Publications Office, (703) 306-1130. Proposals
may also be submitted electronically using the NSF FastLane system for electronic
proposal submission and review, available through the World Wide Web at the
FastLane home page (http://www.fastlane.nsf.gov). In order to use NSF FastLane
to prepare and submit a proposal you must use a browser that supports multiple
buttons and file upload (e.g., Netscape 2.0 and above for Windows, UNIX, or
Macintosh). In addition, Adobe Acrobat Reader is needed to view and print
forms, and Adobe Acrobat 3.0 (or Adobe Exchange or Distiller) is needed for creating PDF files. To access the FastLane Proposal Preparation application, your
institution needs to be a registered FastLane institution. A list of registered institutions and the FastLane registration form are located on the FastLane home page.
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Collaborative proposals can be submitted by two or more institutions. These
proposals should all be identical, and should contain copies of all budgets, biographical sketches, other support statements, prior support, and of all cover sheets.
Each institution should submit its own set. Twenty copies of the lead institution
proposal, and five copies of the other institution(s) proposals are needed.

MERIT REVIEW PROCESS
Proposals submitted in response to this program announcement will be subject
to the new merit review criteria approved by the National Science Board on March
28, 1997 (NSB 97-72 or http://www.nsf.gov/pubs/1997/nsbmr975/nsbmr975.htm).
The new merit review criteria are:
What is the intellectual merit and quality of the proposed activity?
The following are suggested questions that the reviewer will consider in
assessing how well the proposal meets this criterion. Each reviewer will address
only those questions which he/she considers relevant to the proposal and for which
he/she is qualified to make judgments.
How important is the proposed activity to advancing knowledge and understanding within its own field and across different fields? How well qualified is the
proposer (individual or team) to conduct the project? (If appropriate, the reviewer
will comment on the quality of prior work.) To what extent does the proposed
activity suggest and explore creative and original concepts? How well conceived
and organized is the proposed activity? Is there sufficient access to resources?
What are the broader impacts of the proposed activity?
The following are suggested questions that the reviewer will consider in
assessing how well the proposal meets this criterion. Each reviewer will address
only those questions which he/she considers relevant to the proposal and for which
he/she is qualified to make judgments.
How well does the activity advance discovery and understanding while promoting teaching, training, and learning? How well does the proposed activity broaden
the participation of underrepresented groups (e.g., gender, ethnicity, geographic,
etc.)? To what extent will it enhance the infrastructure for research and education,
such as facilities, instrumentation, networks, and partnerships? Will the results be
disseminated broadly to enhance scientific and technological understanding? What
may be the benefits of the proposed activity to society?
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Awards made as a result of this document are administered in accordance with
the terms and conditions of NSF GC-1, “Grant General Conditions,” or FDP-III,
“Federal Demonstration Partnership General Terms and Conditions,” depending
on the grantee organization, or “Cooperative Agreement General Terms and
Conditions.” Copies of these documents are available from the “Grants and
Awards” section of the NSF home page http://www.nsf.gov/ home/grant.htm, and
at no cost from the NSF Forms and Publications Unit, which may be contacted via
telephone at (703) 306-1130 or Internet at pubs@nsf.gov. More comprehensive
information is contained in the Grant Policy Manual (NSF 95-26) effective
October 1, 1995. The complete text of the GPM is now available on the World
Wide Web (http://www.nsf.gov/cgi-bin/getpub?gpg).

GENERAL INFORMATION
The Foundation provides awards for research in the sciences and engineering.
The awardee is wholly responsible for the conduct of such research and preparation of the results for publication. The Foundation, therefore, does not assume
responsibility for the research findings or their interpretation.
The Foundation welcomes proposals from all qualified scientists and engineers
and strongly encourages women, minorities, and persons with disabilities to
compete fully in any of the research related programs described here. In accordance with federal statutes, regulations, and NSF policies, no person on grounds
of race, color, age, sex, national origin, or disability shall be excluded from
participation in, be denied the benefits of, or be subject to discrimination under
any program or activity receiving financial assistance from the National Science
Foundation.
Facilitation Awards for Scientists and Engineers with Disabilities (FASED)
provide funding for special assistance or equipment to enable persons with
disabilities (investigators and other staff, including student research assistants) to
work on NSF projects. See the program announcement or contact the program
coordinator at (703) 306-1636.
Privacy Act and Public Burden. The information requested on proposal forms is
solicited under the authority of the National Science Foundation Act of 1950, as
amended. It will be used in connection with the selection of qualified proposals
and may be disclosed to qualified reviewers and staff assistants as part of the review
process; to applicant institutions/grantees; to provide or obtain data regarding the
application review process, award decisions, or the administration of awards; to
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government contractors, experts, volunteers, and researchers as necessary to
complete assigned work; and to other government agencies in order to coordinate
programs. See Systems of Records, NSF 50, Principal Investigators/Proposal File
and Associated Records, and NSF-51, 60 Federal Register 4449 (January 23,
1995). Reviewer/Proposal File and Associated Records, 59 Federal Register 8031
(February 17, 1994). Submission of the information is voluntary. Failure to
provide full and complete information, however, may reduce the possibility of
your receiving an award.
Public reporting burden for this collection of information is estimated to
average 120 hours per response, including the time for reviewing instructions.
Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Gail
McHenry, Reports Clearance Officer, Division of Contracts, Policy, and Oversight, National Science Foundation, 4201 Wilson Boulevard, Arlington, VA
22230.
The National Science Foundation has TDD (Telephonic Device for the Deaf )
capability, which enables individuals with hearing impairment to communicate
with the Foundation about NSF programs, employment, or general information.
To access NSF TDD, dial (703) 306-0090; for FIRS, 1-800-877-8339.
CFDA# 47.078
OMB# 3145-0058
P.T.:22
K.W.: 1008004, 1008000
NSF 98-72
(Replaces NSF 95-133)
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eviewers, Contributors, and
Workshop Participants

Workshop participants in bold
Ernest (Tiger) S. Burch, Jr.
Smithsonian Institution
3601 Gettysburg Road
Camp Hill, PA 17011-6804
Phone: 717/975-3590/3591
Fax: 717/975-3592
103134.3321@compuserve.com
James H. Barker
4700 Drake Street
Fairbanks, AK 99709
Phone: 907/479-2107
Fax: 907/479-2107
jbarker@polarnet.com

Noel Broadbent
Department of Archaeology
University of Umeå
Umeå 90187 Sweden
Phone: +46 90786-5542
Fax: +46 90786-7663
nbroadb@pipeline.com
noel.broadbent@arke.umu.se
Jerry Brown
International Permafrost Association
PO Box 7
Woods Hole, MA 02543-0007
Phone: 508/457-4982
Fax: 508/457-4982
jerrybrown@igc.apc.org
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Peter J. Capelotti
Division of Social Science
Penn State Abington College
235B Woodland Building
Abington, PA 19001
Phone: 215/881-7563
pjc12@psu.edu
Richard A. Caulfield
Department of Alaska Native and
Rural Development
University of Alaska Fairbanks
PO Box 756500
Fairbanks, AK 99775-6500
Phone: 907/474-6663
Fax: 907/474-5451
ffrac@uaf.edu
Norman A. Chance
Department of Anthropology
University of Connecticut
27 Codfish Falls Road
Storrs, CT 06268
Phone: 860/429-6543
Fax: 860/429-0027
chance@www.lib.uconn.edu
Walkie Charles
Fairbanks North Star Borough
School District
520 Fifth Avenue
Fairbanks, AK 99701-4756
Phone: 907/452-2000
Fax: 907/451-6160
wcharles@northstar.k12.ak.us
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Patricia Cochran
Alaska Native Science Commission
University of Alaska Anchorage
3211 Providence Drive
Anchorage, AK 99508
Phone: 907/786-7704
Fax: 907/786-7739
anpac1@uaa.alaska.edu

Ann Fienup-Riordan
9951 Prospect Drive
Anchorage, AK 99516
Phone: 907/346-2952
Fax: 907/343-6149
riordan@alaska.net

Amy Craver
Alaska Native Science Commission
PO Box 102036
Anchorage, AK 99510
Phone: 907/786-7704
Fax: 907/786-7739
acraver@alaska.net

William Fitzhugh
Department of Anthropology
Smithsonian Institution
1000 Jefferson Drive SW, Room 307
MS 112-NHB
Washington, DC 20560
Phone: 202/357-2682
Fax: 202/357-2684
fitzhugh@ic.si.edu

Keith Criddle
Department of Economics
University of Alaska Fairbanks
PO Box 756080
Fairbanks, AK 99775-6080
Phone: 907/474-5995
Fax: 907/474-5219
ffkrc@uaf.edu

Nicholas Flanders
Institute of Arctic Studies
Dartmouth College
6114 Steele Hall, Room 407B
Hanover, NH 03755-3577
Phone: 603/646-1278
Fax: 603/646-1279
nicholas.e.flanders@dartmouth.edu

Wendy R. Eisner
Byrd Polar Research Center
Ohio State University
1090 Carmack Road
Columbus, OH 43210
Phone: 614/688-5773
Fax: 614/292-4697
weisner1@cs.com

Gail A. Fondahl
NRES/Geography
University of N. British Columbia
3333 University Way
Prince George, BC V2N 4Z9
Canada
Phone: 250/960-5856
Fax: 250/960-5539
fondahlg@unbc.ca

Maria Fernandez-Gimenez
3303 Wiley Post Loop
Anchorage, AK 99517
Phone: 907/248-4081
mgimenez@alaskalife.net
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Robert Marc Friedman
Forum for University History
University of Oslo
Ullevalsveien 105
Oslo N-0359 Norway
Phone: +47 22854205
Fax: +47 22855751
robert.friedman@step.no
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Nelson H. Graburn
Hearst Museum of Anthropology
Department of Anthropology
University of California
Berkeley, CA 94720
Phone: 510/642-2120
Fax: 510/643-8557
graburn@uclink.berkeley.edu
Robert Gramling
Department of Sociology and
Anthropology
University of Southwestern Louisiana
PO Box 40198
Mouton Hall, Room 220
Lafayette, LA 70504
Phone: 318/482-5375
Fax: 318/482-6195
gramling@usl.edu
Bruce Grant
Department of Anthropology
Swarthmore College
Swarthmore, PA 19081
Phone: 610/328-8112
Fax: 610/328-7754
bgrant1@swarthmore.edu
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David Gregg
Department of Anthropology
Brown University
Box 1921
Providence, RI 02912
Phone: 401/435-6806
david_gregg@brown.edu
Jacques Grondin
Environmental Health Service
Quebec Centre for Public Health
2400 d’Estimauville
Beauport, QC G1E 7G9 Canada
Phone: 418/666-7000
Fax: 418/666-2776
jgrondin@cspq.qc.ca
Lawrence C. Hamilton
Department of Sociology
University of New Hampshire
Durham, NH 03824-3509
Phone: 603/862-1859
Fax: 603/862-0178
larry.hamilton@unh.edu
Bill Hess
Running Dog Publications
PO Box 872383
Wasilla, AK 99687
Phone: 907/376-3535
Fax: 206/373-3577
runningdog@micronet.net
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Bruce Hevly
Department of History
University of Washington
Box 353560
Seattle, WA 98195
Phone: 206/543-9417
Fax: 206/543-9451
bhevly@u.washington.edu

Judith S. Kleinfeld
Northern Studies Program
University of Alaska Fairbanks
PO Box 756460
Fairbanks, AK 99775-6460
Phone: 907/474-5266
Fax: 907/474-5817
ffjsk@uaf.edu

Henry P. Huntington, workshop chair
Huntington Consulting
PO Box 773564
Eagle River, AK 99577
Phone: 907/696-3564
Fax: 907/696-3565
hph@alaska.net

Fae L. Korsmo
Office of Polar Programs
Arctic Social Sciences
National Science Foundation
4201 Wilson Boulevard
Arlington, VA 22230
Phone: 703/306-1029
Fax: 907/306-0648
fkorsmo@nsf.gov

Ronald K. Inouye
Elmer E. Rasmuson Library
University of Alaska Fairbanks
PO Box 756800
Fairbanks, AK 99775-6800
Phone: 907/474-5354
Fax: 907/474-6841
fnrki@uaf.edu
Susan Kaplan
Bowdoin College
5800 College Station
Brunswick, ME 04011-8449
Phone: 207/725-3290
Fax: 207/725-3499
kaplan@henry.bowdoin.edu

Michael E. Krauss
Alaska Native Language Center
University of Alaska Fairbanks
PO Box 757680
Fairbanks, AK 99775-7680
Phone: 907/474-6588
Fax: 907/474-6586
fyanlp@uaf.edu
Igor Krupnik
Arctic Studies Center—Department of
Anthropology MRC 112
Smithsonian Institution
10th and Constitution Avenue NW
Washington, DC 20560
Phone: 202/357-4742
Fax: 202/357-2684
mnhan137@sivm.si.edu

Jack Kruse
Institute of Social and Economic
Research
University of Alaska Anchorage
117 N. Leverett Road
Leverett, MA 01054
Phone: 413/367-2240
Fax: 413/367-0092
afjak@uaa.alaska.edu
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Donald F. Lynch
Department of Geography
University of Alaska Fairbanks
PO Box 755840
Fairbanks, AK 99775-5840
Phone: 907/474-7141
Fax: 907/474-7494
ffdfl@uaf.edu
Herbert D. G. Maschner
Department of Anthropology
University of Wisconsin-Madison
5240 Social Sciences Building
1180 Observatory Drive
Madison, WI 53706
Phone: 608/262-5818
Fax: 608/265-4216
maschner@macc.wisc.edu
Arthur L. Mason
Department of Anthropology
University of California
2887 College Avenue, #1
Box 411
Berkeley, CA 94705
Phone: 510/642-3391
Fax: 510/643-8557
alm@uclink4.berkeley.edu
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Barney Masuzumi
Special Advisor on Traditional
Knowledge—GNWT
7 Otto Drive
Yellowknife, NT X1A 2T9 Canada
Phone: 867/669-0613
Fax: 867/669-0813
bmas@internorth.com
G. Williamson McDiarmid
Institute for Social and Economic
Research (ISER)
University of Alaska Anchorage
3211 Providence Drive
Anchorage, AK 99508
Phone: 907/786-7743
Fax: 907/786-7739
afgwm@uaa.alaska.edu
Kim McDonald
The Chronicle of Higher Education
1255 23rd Street, NW
Washington, DC 20037
Phone: 202/466-1043
Fax: 202/452-1033
kim.mcdonald@chronicle.com
Thomas McGovern
North Atlantic Biocultural
Organization (NABO)
Department of Anthropology
Bioarchaeological Laboratory
Hunter College
City University of New York (CUNY)
695 Park Avenue
New York, NY 10021
Phone: 212/772-5654
Fax: 212/772-5423
tmcgover@shiva.hunter.cuny.edu
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Sue Mitchell, ARCUS
600 University Avenue, Suite 1
Fairbanks, AK 99709-3651
Phone: 907/474-1600
Fax: 907/474-1604
sue@arcus.org
Nikolai I. Mymrin
Naberezhnaya 3-10
Zonikha, Slobodskoi Region
Kirov Oblast Russia
Fax: +7/8332-38-11-30
Gail Osherenko
Institute of Arctic Studies
Dartmouth College
6124 Steele Hall
Hanover, NH 03755-3577
Phone: 603/646-1396
Fax: 603/646-1279
gail.osherenko@dartmouth.edu
Greg Poelzer
Political Science Programme
University of N. British Columbia
3333 University Way
Prince George, BC V2N 4Z9 Canada
Phone: 250/960-6636
Fax: 250/960-5544
poelzer@unbc.edu
Birger Poppel
Statistics Greenland
PO Box 1025
Nuuk, DK-3900 Greenland
Phone: +299/23000
Fax: +299/22954
birger@gs.gh.gl
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Tom Pyle
Office of Polar Programs (OPP)
National Science Foundation
4201 Wilson Boulevard, Room 740
Arlington, VA 22230
Phone: 703/306-1029
Fax: 703/306-0648
tpyle@nsf.gov
Rasmus Ole Rasmussen
North Atlantic Regional Studies
Roskilde University 21.2
PO Box 260
Roskilde, DK-4000 Denmark
Phone: +45/46-74-21-37
Fax: +45/46-74-30-31
rasmus@geo.ruc.dk
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Carole L. Seyfrit
Old Dominion University
Batten Arts and Letters Building,
Room 900
Hampton Boulevard
Norfolk, VA 23529-0076
Phone: 757/683-3803
Fax: 757/683-5746
cseyfrit@odu.edu
Glenn W. Sheehan
Barrow Arctic Science Consortium
PO Box 577
Barrow, AK 99723
Phone: 907/852-4881
Fax: 907/852-4882
basc@barrow.com

Brian L. Saylor
Institute for Circumpolar Health Studies
University of Alaska Anchorage
3211 Providence Drive
Anchorage, AK 99508
Phone: 907/786-4024
Fax: 907/786-4019
anbls@uaa.alaska.edu

Joseph J. Spaeder
Graduate Group in Ecology
University of California at Davis
2449 Elendil Lane #4
Davis, CA 95616
Phone: 916/756-2168
Fax: 916/752-8885
jjspaeder@ucdavis.edu

Peter P. Schweitzer
Department of Anthropology
University of Alaska Fairbanks
PO Box 757720
Fairbanks, AK 99775-7720
Phone: 907/474-5015
Fax: 907/474-7453
ffpps@uaf.edu

Pamela R. Stern
Department of Anthropology
University of California Berkeley
525A Jackson Street
Albany, CA 94706
Phone: 510/559-8174
pstern@qal.berkeley.edu
Aaron Stupple
Box 391 Peters Road
Stamford, NY 12167
Phone: 607/253-0441
ajs52@cornell.edu
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Anne C. Sudkamp
PO Box 83304
Fairbanks, AK 99708
Phone: 907/479-5192
rfenews@mosquitonet.com
Tok Thompson
PO Box 217
Kenai, AK 99611
Phone: 907/776-8721
thompst@earthlink.net
Thomas F. Thornton
Social Sciences Department
University of Alaska Southeast
11120 Glacier Highway
Juneau, AK 99801
Phone: 907/465-6397
Fax: 907/465-6406
jftft@acad1.alaska.edu
Øivind Tøien
Institute of Arctic Biology
University of Alaska Fairbanks
PO Box 757000
Fairbanks, AK 99775-7000
Phone: 907/474-6067
Fax: 907/474-6967
fhot@uaf.edu
Diane R. Wallace, ARCUS
600 University Avenue, Suite 1
Fairbanks, AK 99709-3651
Phone: 907/474-1600
Fax: 907/474-1604
diane@arcus.org
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Wendy K. Warnick, ARCUS
600 University Avenue, Suite 1
Fairbanks, AK 99709-3651
Phone: 907/474-1600
Fax: 907/474-1604
warnick@arcus.org
Dixie Lee West
Department of Anthropology
University of Kansas
620 Fraser Hall
Lawrence, KS 66045
Phone: 785/864-4103
Fax: 785/864-5224
dlwest@ksu.edu
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