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Looking to the Future: Nunavut Environments, Past and Present'?

Preamble to the following papers presented to the inter Americas Institute
Geological Association of Canada Nuna Meeting—Nunavut Environment Assessment Transect (NEAT)
Pond Inlet, Northwest Territories, 14-18 June 1996’

INTRODUCTION

The Inter Americas Instilute (IAl) is a multinational govern-
ment agency committed to scientific and other liaisons con-
cerning the science and economics of global change. The 1Al
was established in 1992 as an initiative from a 1990 meeting
called by United States President George Bush, and titled “The
White House Conference on Science and Economic Research
Retated to Global Change.” Developed as a means to foster
closer links with other national and international organizations,
the Al became active in 1994 when six signatory nations rati-
fied the agreement for this organization and accepted the
protocols for joint research. By May 1995, 16 North and South
American nations had signed this agreement and the scien-
tific program began.

Among the first initiatives of the 1Al was development of a
global change-based scientific agenda and grants program.
The Al scientific agenda consists of seven research themes:
1. Tropical ecosystems and biogeochemical cycles.

2. Impacts of climate change on biodiversity.

3. El Nifio-Southern Osgillation and inter-annual climate vari-
ability.

4. Qcean-land-atmosphere interactions in Inter-Tropical Amer-
icas.

5. Comparative studies of oceanic, coastal and estuarine pro-
cesses in temperate zones,

6. Comparative temperate terrestrial ecosystems.

7. High-latitude processes.

In addition, the following themes relating to education and
interdisciplinary studies are considered significant: human di-
mensions of global change, networks, training and education,

modelling, other cross-cutting themes (i.e., agriculture)

Funding for the IAi comes from participating nations con-
tributing to a central granting agency, the American National
Science Foundation. Canada’s contribution to the IAl is di-
rected through the Foreign Affairs Department and its Interna-
tional Green Plan Initiative.

NUNAVUT ENVIRONMENT ASSESSMENT TRANSECT
{NEAT) .

In August 1995, an organizing committee sought funding to
develop a research program focussed on high-latitude proc-
esses, |Al scientific agenda item number seven, and related
themes. For funding, the IAl required careful consideration of
the criteria outlined in their scientific agenda, including signifi-
cant international exposure from new partnerships. Accord-
ingly, efforts were made to contact a broad cross section of
Canadian and American academics, identified for their diverse
expertise in the physical and biological sciences of polar re-
gions. Canadian scientists who agreed to participate repre-
sent Calgary, Carleton, Laval, Memorial, Queen's and Toronto
universities. American scientists are from the universities of
Massachusetts and Wisconsin, Local experts with the Gov-
ernment of the Northwest Territories and Parks Canada, and
from nearby communities agreed to provide comparative data
and observations on points of mutual interest (e.g., caribou
populations and snow cover).

The Nunavut Environment Assessment Transect (NEAT)
program was developed as a means to bring together, through
a common funding program, a variety of researchers involved
in some of the many facets of global change, interested in

' Publication of papers from this Nuna meeting has been aided with financial support from The Memorial University of Newfoundland viaa grant from
the inter Americas tnstitute project on high-latitude processes.

2 Editor's Note: We are pleased to publish the following series of papers from the GAC Nuna Conference, Nunavut Environment Assessment Transect
(NEAT), held at Pond Inlet, northern Baffin Island in June 1996. As Elliott Burden of Memorial University explains in this introduction, the conference
looked at the large question of global climatic change as reflected in Canadian Arctic environments. In one of the following papers, Hardy and Bradley
express the problem sloquently: * ...The spectre of global warming has led to predictions of relatively rapid sea-level rise, increased storminess,
changes in precipitation patterns, and other consequences, all with profound ecological effects, and serious economic implications for buman societies.
High-latitude regions such as Nunavut, surrounded by sea ice and and snow covered much of the year, may be particularly sensitive to global climate
change, due to amplification of even small changes by feedback processes...". Such is the background for this Nuna Conference. The challenge is to
better understand the recent past and present, in order to make sensible predictions of future change in the Arctic. A recurring observation is that the
record of arctic environmental measurements and monitoring is brief, Thus palec-environmental indicators such as pollen, diatoms, laminated sedi-
ments, etc. from lake sediment cores are key components in deciphering the record of arctic climatic change since the last continental glactation. The
use of such proxy data offers a continuing role for the earth sciences. Global warming and related predictions provide a sense of urgency to climate-
related studies in this unique region of Canada. R.W. Macqueen.
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long-term monitoring of the environment, and in reporting
change from an arctic perspective. Practically, this meant iden-
titying the many environments of the north, determining the
most appropriate measures for recording environment change,
selecting multiple study sites from the northern tip of Elles-
mere Island to the southern shore of Baffin Island, and obtain-
ing approvais for continuous measurement of environment pa-
rameters. The National Parks and Park Reserves provide
ready-made platforms for measuring changes to the natural
environment, and selected communities can provide compara-
tive data on the local impact of human occupation.

Start-up funds were granted for the NEAT program by the
(Al in February, 1996. Soon after, the organizing committee at
Memorial University approached the Geological Association
of Canada (GAC) with a proposal to have this |IAl meeting
structured as a field conference jointly sponsored by GAC,
and identified as a Nuna Conference. The name Nuna, loosely
translated from Inuvialuit, and meaning “the land around us,”
was selected by the GAC for ils distinctively Canadian flavour.
GAC Nuna Conferences are meetings of specialists called
together 1o discuss and debate one or another aspect of our
geclogical heritage and environment. GAC Council approved
in principle a NEAT Nuna conference in Nunavut, recognizing
both the geological and environmental significance of the
emerging territory Nunavut, and the importance to both the
scientific and public communities at large of a field conference
in what is one of the most northerly settlements in Canada.

MEETING REVIEW

The Nuna meeting, co-sponsored by the |Al and the GAC and

held at Pond Intet, NWT, 14-18 June 1996, was also supported

by the Hamlet of Pond Inlet, the Nunavut Research Institute in

Igaluit, and the Centre for Earth Resources Research at Me-

marial University of Newfoundland. The Nuna program con-

tained three parts:

1. A conference outlining the state of the environment of Nu-
navut today;

2. A field trip in and around Pond Inlet to explore sites which
are of local to global significance; and

3. A planning session to oulline a sharply focussed program
for long-term monitering of changes in this polar environ-
ment.

Papers presented during the first days of this meeting were
arranged thematically according to our understanding of the
physical environment and measurements of natural and an-
thropogenic change. Each day, time was set aside for ques-
tions, discussions and round table planning sessions.

Elliot Burden opened the conference with a presentation
outlining the regional bedrock geology of Nunavut, highlight-
ing selected areas where natural conditions of bedrock and
topography affect ice, water and weather, and identifying lo-
calities where continued anthropogenic change might be ex-
pected. Brian Moorman and colleagues showed that although
there is a 6 per mil variation in the O contenit of precipitation
in the Arctic at present, we will need to better understand the
present-day effects of geographic and seascnal variation in
isotopic compositions of precipitation before isotopic compo-
sitions of ice core material can be used effectively to track
climatic changes. Because approximately 75% of Canada's
modern glacier-covered terrain occurs in Nunavut, there is
potential for glacier monitoring as a means of detecting cli-
mate change, as pointed out by Trevor Bell and John Jacobs.

Moving into surface systems, and the impact of short-term
changes to the biosphere, Michel Allard showed that system-
atic variations in permafrost dynamics can be used as indica-
tors of climatic change, but specific sites will need to be moni-
tored. Using pollen data from lake sediment cores, Bili Mode
looked at the larger picture of vegetation change over the last
several millenia. He showed a pattern of changing vegetation
communities during post-glacial times, which can be used as
a background {o assess predictions of future climatic changes.
Raymond Bradley and Douglas Hardy reviewed instrumentally
recorded climatic data in the Arctic, concluding that the record
is too brief and the number and location of observation sta-
tions too limited to be of use in understanding climatic varia-
tions backward beyond the last few decades. They advocate
extensive use of proxy data as a substitute for instrumental
measurements, particularly the collection and study of lami-
nated lake sediment cores. A similar approach is suggested by
John Smol and Marianne Douglas, with the study of sensitive
diatom assemblages to be used as proxy climatic indicators.

Warwick Vincent and Reinhard Pienitz, through analysis of
lacustrine systems, and Moire Wadleigh, through rainfall, li-
chens and direct atmospheric measurements, identified anthro-
pogenically induced changes to UV-light, and to gaseous and
metallic pollutants entering the Arctic from southern sources,
mostly of European origin. Bob Helleur, and Jun Abrajano et
al. presented summaries showing organochlorine and poly-
cyclic aromatic hydrocarben poliution of high latitude systems
from volatiles carried through the air or particles transported
by water.

Changes to terrestrial wildlife, as examined by Michael Fer-
guson, and Gilles Gauthier et al., respond to both long- and
short-term changes to the environment, and are exacerbated
by cyclical fluctuations in populations and complex migratory
patterns. Scientific studies are only now coming to grips with
this important part of the physical life and culture of the region.
Joanne Zamparo indicated that much can be learned from
exchanges of scientific and Inuit traditional knowledge, pro-
posing mechanisms for successiully exchanging information.
Most of the presentations may be found in the 12 papers that
follow.

Ensuing discussions, which carried on well into the evenings,
focussed on our understanding of whether climate is in fact
warming or cooling in this region. Related issues in environ-
ment change focussed on the sensitivity of Nunavut to pollut-
ants and the impact of global change on Inuit lifestyles.

The field trip involved travel by snowmobile and komatik {Inuit
sled), providing three days of traditional exploration practice,
not that different from generations past when dog teams were
the common mode of travel. Picking their way along the coast
and through pressure ridges and open leads, Burden, Allard
and Gauthier, the field trip leaders, made frequent stops on-
shore to identify for the other delegates and Inuit guides, sig-
nificant geological and biological phenomena which make this
area unigue for scientist and tourist alike. Included on the trip
were visits to nesting snow geese flocks to examine the ef-
fects of overgrazing, exploration of pingos and other glacial
and periglacial phenomena which shape the tundra in this re-
gion, and examination of older Cretaceous and Terliary strata
containing dinosaurs and tropical and sub-tropical vegetation.
At the end of each day and following a hearty meal of tradi-
tional fare fiberally sprinkled with tall tales, the night was spent
warmly tucked away under canvas.



Geoscience Canada Volume 23 Number 4

It was agreed that the region around Pond Intet contains
many of the necessary requirements for developing a long-
term monitoring facility equidistant between proposed research
sites located in Auyuittug National Park in the south and Elles-
mere Island National Park in the north. Pond Inlet is relatively
close to the Lancaster Sound polynia, a region of prolific bio-
logic productivity, and the entrance to the Northwest Passage,
a shipping and migratory route. The Hamlet of the Pond Inlet
includes: 1) a relatively well-equipped research station (The
Arclic Research Establishment); 2) a community that is tamil-
iar with science programs; 3) a community that is prepared to
work with scientists in many ways, including sharing traditional
knowledge, and; 4) a community with the desire and ability to
host ongoing science studies in geology and biology.

A wide variety of globally unique environments éxists in this
region. From an international perspective significant steps
should be taken to understand the global impact of deglacia-
tion, pollution and vegetation change in this high-latitude re-
gion. Issues include cycling of CO, in the north as permafrost
melts and vegetation changes, effect of sea-level rise on biodi-
versity of migrating species, ultra violet light on oligotrophic
and acidified lakes, and understanding migration and sustain-
able harvesting practices on marine and terrestrial wildlife. To
contribute to this understanding, the field trip gave priority to
some areas as possible sites for additional glacial, lacustrine,
biologic, oceanographic and atmospheric studies. Pond Inlet
is logically one of the key areas in Nunavut for monitoring both
local and global change.
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