2010 Nunavut Research Licence Renewal Application: Wayne Pollard
Research Licence #0200809R-M (multiyear)
Project Title: An investigation of the sensitivity of high Arctic permafrost to climate change
Principal investigator: Dr. Wayne Pollard, Professor, McGill University

2010 Research Team: Wayne Pollard (McGill U.), Miles Ecclestone (Trent U.), Chris
Omelon (McGill U.), Rebecca Ghent and Dave Leverington (U of Toronto) and 2 student
field assistants from McGill

2010 Fieldwork: Two weeks of fieldwork are scheduled: April 7-15 and July June 1-10,
2010.

2010 Field sites: Eureka area on the Fosheim Peninsula, Ellesmere Island (80° 00°’N
85°95°W), Expedition Fiord area, Axel Heiberg Island (79° 25’N; 90° 45’ W).

Funding source: Natural Science and Engineering Research Council (NSERC) and
ArcticNet

Introduction.

This project examines how climate change is affecting high Arctic permafrost conditions and
high arctic landscapes. The main aims of this project are: (1) to monitor climate conditions
for different landscape (e.g. tundra, mountains, coasts, wetlands ...) and assess local climate
variability and how much the climate is changing, (2) to evaluate the nature and extent of
ground ice in permafrost, (3) to determine the amount and rate of landscape change caused by
warming and melting permafrost (thermokarst), and (4) to map these changes from for the
period 2007-2011. The information collected in this study will improve our general
understanding of how climate and permafrost interact which will allow for the better
prediction of future changes. Through our case studies we are providing new information
about climate, permafrost conditions ground ice and thermokarst.

Progress Report — 2009 Fieldwork.

In 2009 field activities were undertaken from April 10-20 and July 1-5. April fieldwork
involved geophysical mapping of ground ice in the Expedition Fiord and Eureka areas,
collection of climate data at both sites and the collection of frozen sediments and ground for
thaw sensitivity analyses. In July a small group of McGill researchers and students conducted
additional dGPS , climate, stratigraphic and ground radar studies at Expedition Fiord on Axel
Heiberg Island. We also conducted a short (3 day) survey of thaw sites near Eureka as well as
detailed mapping of a site that we have been monitoring for the past 3 years. We continued
our detailed study of melting permafrost near Eureka by monitoring summer conditions
inside a thaw slump and comparing it with conditions outside. Our data showed significant
melting of permafrost. An ongoing study of ice wedges in the Expedition Fiord area indicates
that the pattern of ice wedge development is related to geology, ground ice content within
permafrost and age of surface. In this study we used different survey tools like radar and
electrical profiling to assess the subsurface conditions. Over the past 2 years we have
documented a marked deepening of ice wedge troughs and areas of new subsidence. In 2009
this project involved a total of 60 field days (4 persons over 15 days).



2010 Field Program.

Climate change is the most significant environmental challenge facing the North. However,
there remains uncertainty about the specific impacts it will have on polar landscapes and
geomorphic processes. Despite reports that predict regional melting of ice-rich permafrost,
there is currently insufficient information about the nature and distribution of ground ice to
produce any realistic estimates of response. The primary aim for 2010 is to determine how
climate change will affect ice-rich permafrost and in particular how rates of thermokarst may
change. We plan to: (1) evaluate thaw vulnerability based on the analysis of surface
conditions, ground ice contents and distribution, and summer temperature patterns, (2) relate
massive ice distribution and ice-content profiles to paleo-environmental conditions (i.e. ice
genesis, thaw unconformities) and (3) determine the role of microclimate in retrogressive
thaw slump activity. Fieldwork will be undertaken at 5 sites near Eureka and will involve
direct observation and analysis of the microclimate, active layer, permafrost temperatures,
and ground ice conditions associated with 2 retrogressive thaw slumps. We will undertake
detailed analysis of rates of retreat (dGPS) and develop numerical models based on
microclimatic data from 2 Campbell automatic weather stations, one placed inside and the
other outside the slump. Additional instrumentation (radiometers, RH-temperature sensors
and wind monitors will be placed at the ice face. Permafrost and ground ice conditions will
be mapped from natural exposures and using geophysical surveys. We will continue our
study of the relationship between polygonal ground and geological conditions. By analysing
polygon size and geometry for sites of different age and characterized by different geological
and ice content conditions he will determine the primary controls on polygon formation.
Another long-term study involves collecting data on the climate variation in the Expedition
Fiord area based on data from a network of 7 automatic weather stations. These stations
collect data for a range of topographic and geomorphic settings along an environmental
gradient from the accumulation zone of the White Glacier to the mouth of Expedition Fiord
(a 50km transect), including stations at the head and terminus of the White glacier, Colour
Lake, sites in Expedition Valley and Finger Peninsula.

Significance:

We have made significant inroads into the understanding of permafrost and cryostratigraphy
studies in the Eureka Sound Lowlands and Expedition fiord areas. This research has provided
new insights into the origin and age of permafrost systems, rates of change and the potential
vulnerability of ice cored landforms.. Our findings indicate a close relationship between
ground ice and Holocene sea levels.

Translation by Susan Salluvinig, Resolute Bay
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