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Project Title:  An investigation of the sensitivity of high Arctic permafrost to climate change 

Principal investigator: Dr. Wayne Pollard, Professor, Department of Geography, McGill 

University, 805 Sherbrooke St. W. Montreal, Quebec. H3A 0B9 

2018 Research Team:  Wayne Pollard (PI), Chris Omelon, Dale Andersen, Denis Lacelle, Jeff 

Moersch, Cameron Roy (M.Sc.), Melissa Ward (Ph.D.), Frances Amyot (M.Sc.) and 4 

undergraduate field assistant from McGill – This is a university-based research project. 

2018 Fieldwork Schedule: Planned fieldwork July 1- August 30. 

2018 Field sites: The Eureka area on the Fosheim Peninsula, Ellesmere Island (80º00’N 85º95’W), 

and Expedition Fiord area, Axel Heiberg Island (79º25’N; 90º45’W). We will be based at the 

Eureka Weather Station. 

Funding source: Discovery Grant from the Natural Science and Engineering Research Council 

(NSERC). Logistical support is provided by the Polar Continental Shelf Program 

Project Overview: 

Over the next 2 years I will be winding down a long-term project that examines how global 

warming, in particular warmer summer temperatures, is effecting the stability of high 

Arctic permafrost conditions, landscapes and infrastructure. This timeline corresponds with my 

NSERC funding awarded for this research. Project aims include: (1) to identify and measure 

changes (and rates of change) occurring in tundra and polar desert landscapes related to 

increased active layer thickness and thermokarst, (2) to determine ground ice and permafrost 

characteristics and assess their vulnerability to climate change, and (3) to assess local climate 

variability. A secondary aim is to evaluate the effectiveness of shallow geophysical techniques, 

dGPS and UAVs to detect and monitor changing permafrost conditions. The importance of 

this research is highlighted by the dramatic increase in thawing permafrost observed in the 

extremely warm summers in 2011 and 2012. The information collected in this study will 

improve our understanding of how climate and permafrost interact, and the potential resiliency 

of the permafrost systems to unusual summer conditions, both of which will allow for the 

better prediction of future changes. This research also has a significant training component 

involving students on several levels. 

Progress Report – 2017 Scientific Research Licence #02 030 17R-M (multiyear) 

In 2017 fieldwork continued in the Eureka Sound area on Ellesmere Island and Expedition Fiord 

area on Axel Heiberg Island. My research team was based at the Eureka weather station for most of 

July during which we repeated on going measurements of thaw slump retreat and ice wedge 

subsidence around the Environment Canada weather station, runway and DND base. Fieldwork at 

Expedition Fiord area of Axel Heiberg Island was limited to only a few days due to limited 

logistical support. At Eureka work included dGPS, GPR and vegetation surveys in areas where 

thermokarst and erosion appear to be increasing (PhD. Research of M. Ward). Ice and soil samples 

were collected for chemical, organic carbon and ice content analyses (MSc Research of C. Roy). 

Results to date are interesting, we found that Total Soil Carbon (TSC) contents in the active 

layer for most of the area are extremely variable and seem to increase with depth. TSC in 

wetlands is much higher (2-5%) as expected. Since wetlands cover less than 3 % of the land area 

they represent a small potential carbon source. In 2016-17 the trends in active layer development 

and thermokarst were consistent with the period prior to and immediately following the unusually 

warm summers in 2011 and 2012 (Ward PhD). The Eureka area contains extensive massive 

ground ice deposits (massive ground ice refers to thick (3-10m) layers of nearly pure ice) 

beneath 1-4 m of marine sediments. The presence of massive ice makes this area extremely 

vulnerable to thaw subsidence 



and erosion. My work in the Eureka Sound Lowlands over the past 2 decades has identified a series 

of “hotspots” where ground ice represents a significant part of the near surface permafrost. Since 

2011 we have mapped thaw and changing landscape conditions related to ground ice almost 

everywhere below 150m asl. In 2012 we reported an unprecedented level of thermokarst (250+ 

retrogressive thaw slumps) but in 2017 (like 2015 and 2016) the pattern of thermokarst was more 

typical.  BSc student C. Bernard Grand’Maison completed her research on ice wedge volumes and 

found that they are a significant source of ground ice and potential source of landscape change.  The 

monitoring or retrogressive thaw slump retreat is part of the PhD research by M. Ward.  In addition 

to field mapping areas of thermokarst Ward is using satellite imagery to map and monitor landscape 

scale changes. Other fieldwork included ground penetrating radar surveys of ice wedges and 

massive ice deposits, sampling of ground ice and aerial surveys.  

2018 Field Program. 

This project is entering its finals stages corresponding to my funding cycle by NSERC and will be 

completed by 2020. The aim of my 2018 field program is to continue investigations on how climate 

change is affecting ice-rich permafrost and in particular rates of thermokarst.  My 2018 field 

program will address 3 topics: (1) the analysis of changes in the active layer depth and its impact on 

surface topography, (2) analysis of changes in ice wedge morphology and (3) analysis of the chemistry 

of ground ice and active layer ice. The latter includes the final year of fieldwork for MSc student C. 

Roy. The measurement of changes occurring in the active layer remains a key focus as well as 

identifying connections between the atmosphere, active layer and permafrost. Fieldwork is planned for 

the Expedition Fiord area on Axel Heiberg Island (79º25N; 90º43’W) and the Eureka area on Ellesmere 

Island (79º59’N; 85º49’W). Our study sites were selected in 2012 and are representative of the most 

common ecosystems in this part of the Arctic. These sites were chosen because of their accessibility, 

availability of baseline data, and existing research facilities. This research will assess the sensitivity of 

key permafrost systems to warming by defining how surface temperature fluctuations influence the 

depth of the active layer and changes at the active layer permafrost interface. In this study we hope to 

identify critical thresholds of non-recoverable change known as tipping points, and potential feedbacks 

(main focus of my NSERC grant). In 2018 we will address 3 key questions: (1) does the active layer 

buffer the permafrost system? (2) do ice wedge polygons respond differently than other permafrost 

systems, and (3) is there more moisture in active layer due to increased thaw? Activities planned for 

2018 include the measurement of changes in the ground surface using a high resolution gps system 

coupled with ground penetrating radar. These data will be included in a geographic information system 

and will be used to geo-reference satellite images, (b) monitoring active layer processes and the 

measurement of temperature and moisture changes in mid-summer. This will involve the collection of 

sediment and ice samples from the active layer and top of permafrost, and (c) continued aerial surveys 

of changes throughout the Fosheim Peninsula. A new component of this research is the utilization of a 

UAV to map spatial patterns of small scale surface change as well as thermokarst. 

Significance:  

This research is making a significant contribution to the understanding of permafrost and ground ice 

conditions in the high Arctic. It has contributed new insights into the origin and age of permafrost 

systems, rates of change and the potential vulnerability of ice cored landforms and ice wedge 

polygons. The magnitude of warming projected for the high Arctic will have significant effects on both 

the ecology and geomorphology of the region. This work is even more important given the increased 

level of mineral exploration interests in this area. 

Wayne Pollard       



2018 ᓄᓇᕗᑦ ᖃᐅᔨᓴᕐᕕᒃ ᐱᔪᓐᓇᐅᑎᒥᒃ ᓄᑖᖑᕆᐊᕋᓲᑎ: ᕗᐊᐃᓐ ᐳᓪᓚᕐᑦ Wayne Pollard 

 

ᐱᓕᕆᐊᒃᓴᐅᑦ ᑕᐃᔭᐅᓂᖓ:  ᖃᐅᔨᓴᕐᓂᖅ ᐃᒃᐱᒃᓂᕐᓴᕈᐃᓐᓂᖓ ᐅᑭᐅᑕᕐᑐᒥ ᖁᐊᖑᓂᖓ ᓄᓇᐅᑦ ᓯᓚᐅᑦ 

ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓᓄᑦ  
 

ᖃᐅᔨᓴᕐᑎ:  ᓗᒃᑖᖅ ᕗᐅᐃᓐ ᐳᓪᓛᕐᑦ , ᐃᓕᓴᐃᔨᒻᒪᕆᒃ, ᓄᓇᓕᕆᓂᕐᒧᑦ, ᒪᐱᖑᓪ ᐃᓕᓐᓂᐊᕐᕕᒃᔪᐊᒥ, ᒪᓐᑐᕆᐊ 
McGill University, 805 Sherbrooke St. W. Montreal, Quebec. H3A 0B9 

 

2018 ᖃᐅᔨᓴᕐᑎᐅᓂᐊᕐᑐᑦ:  ᕗᐊᐃᓐ ᐳᓪᓛᕐᑦ (ᖃᐅᔨᓴᕐᑎ), ᑯᕆᔅ ᐊᒥᓚᓐ, ᑕᐃᐅᓪ ᐋᓐᑐᓯᓐ, ᑎᓃᔅ ᓚᓯᐅᓪ. ᔨᕝ 

ᒧᐃᕐᔅ, ᑳᒧᕋᓐ ᕈᐃ (ᐃᓕᓐᓂᐊᕐᑎ ᖁᕙᕆᐊᕋᓱᒃᑐᖅ), ᒥᓕᓴ ᕗᐊᕐᑦ (ᖁᕙᕆᐊᕋᓱᒃᑐᖅ, ᐳᕌᓐᓯᔅ ᐋᒥᐊᑦ 

(ᖁᔭᕆᐊᕋᓱᒃᑐᖅ) ᐊᒻᒪᓗ ᑎᓴᒪᐃᑦ ᐃᑲᔪᕐᑎᐅᔪᑦ ᐃᓕᓐᓂᐊᕐᑎᑦ ᒪᒋᐅᒥᑦ− ᐃᓕᓐᓂᐊᕐᕕᒃᔪᐊᕐᒥ ᑐᖓᕕᖃᕐᑐᖅ 

ᖃᐅᔨᓴᕐᓂᖅ.  
 

2018 ᖃᖓᒃᑰᖓᓂᖏᑦ:ᐸᕐᓇᒃᑕᐅᔪᖅ ᐱᓕᕆᐊᓴᐅᔪᖅ ᔪᓚᐃ 1− ᐋᒋᓯ 30.  
 

2018 ᖃᐅᔨᓴᕐᕕᐅᓂᐊᕐᑐᑦ ᓄᓇᐃᑦ: ᐃᐅᓕᑲ ᖃᓂᒋᔭᖓᓂ Fosheim Peninsula, ᕿᑭᕐᑕᒥ Ellesmere 

Island (80º00’N 85º95’W), ᐊᒻᒪᓗ ᑲᖏᕐᖢᑦ ᓄᓇᖓᓂ  Expedition Fiord. ᕿᑭᕐᑕᒥ  Axel Heiberg 

Island (79º25’N; 90º45’W). ᑐᖓᕕᖃᕐᓂᐊᕐᑐᒍᑦ ᐃᐅᓕᑲ ᓯᓚᓐᓂᐊᕐᕕᒃᒥ.  
 

ᑮᓇᐅᔭᖃᕐᑎᑦᑎᔪᑦ: ᑐᓐᓂᕆᔭᐅᓯᒪᔪᑦ ᑭᒃᓕᓯᓂᐊᕐᑎᒃᑯᓐᓂᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᑲᑎᒪᔨᖏᓐᓂᑦ Natural 

Science and Engineering Research Council (NSERC).ᖃᖓᑕᑲᑕᒃᓂᖏᑦ ᐃᑲᔪᕐᑕᐅᔪᑦ ᖃᐅᔨᓴᕐᑎᓄᑦ 

ᐃᑲᔪᖃᑦᑕᕐᑐᓄᑦ ᐳᓗ ᑳᓐᑎᓂᓐᑐ ᓯᐅᓪᕝ Polar Continental Shelf Program 

 

ᐱᓕᕆᐊᒃᓴᐅᔪᖅ ᖃᓄᐃᓕᐅᕐᓂᐊᕐᓂᖏᑦ:  

ᐊᕋᒎᒃ ᒪᕉᒃ ᐊᒋᕐᑐᓂ ᐃᓱᓕᑉᐸᓪᓕᐊᓂᐊᕐᑐᖅ ᐱᓕᕆᐊᕆᓯᒪᔭᕗᑦ ᐊᑯᓂᐅᔪᒧᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᓯᓚᐅᑦ 

ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓ ᐅᖁᓯᕙᓪᓕᐊᓂᖓ, ᐱᓗᐊᕐᑐᒥᒃ ᐊᐅᔭᒃᑯᑦ ᐅᖁᓂᕐᓴᐅᕙᓪᓕᐊᓂ, ᐃᒃᐱᒃᓇᐅᑎᖃᕐᒪᖔᑦ 

ᖁᑦᑎᒃᑐᒥ ᐅᑭᐅᕐᑕᕐᑐᒥ ᖁᐊᖑᓂᖓᓄᑦ ᓄᓇᐅᑦ, ᓄᓇᐃᓪᓗ ᐋᕿᒃᓯᒪᓂᖓᓄᑦ ᐱᖁᑎᕐᔪᐊᓄᓪᓗ. ᑖᓐᓇ 

ᖃᖓᒃᑰᖓᓂᖓ ᒪᓕᒃᓯᒪᔪᖅ ᑮᓇᐅᔭᖃᕐᑎᑦᑎᔪᑦ ᖃᐅᔨᓴᖁᔭᖏᓐᓂᒃ. ᑐᕋᒐᐅᔪᑦ ᐅᑯᐊᖑᓂᐊᕐᑐᑦ: (1) 

ᓇᓗᓇᐃᕐᓗᒍ ᐆᒃᑐᕋᕐᓗᒍᓗ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓ (ᖃᓄᑎᒋᓗ ᓱᒃᑲᑎᒋᓂᖓ ᐊᓯᓪᓕᕐᓂᖓᓱ ᐱᕙᓪᓕᐊᓂᖓ ᓄᓇᒥ 

ᐊᐅᒪᓂᖓᑕ ᓄᓇᐅᑦ ᖄᖓᓃᑦᑐᖅ ᐊᐅᖃᑦᑕᕐᓂᖓᑕᓗ, (2) ᖃᐅᔨᓇᓱᒃᓗᒍ ᒪᓂᕋᕐᒥᑦᑐᖅ ᓂᓚᐅᓂᖓ ᐊᒻᒪᓗ 

ᓄᓇᐅᑦ ᖁᐊᖑᓂᖓᓂ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐃᓗᓕᖏᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓇᓱᒃᓗᒍ ᐃᒃᐱᒃᓂᕐᓴᕋᐃᑎᖏᓂᖏᑦ 

ᓯᓚᐅᑦ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓᓄᑦ, ᐊᒻᒪᓗ (3) ᖃᐅᔨᓴᕐᓗᒍ ᐊᕙᑖᓃᑦᑐᖅ ᓄᓇᖓ ᓯᓚᖓ ᐊᔾᔩᒌᖏᓐᓂᖓ. ᐱᖃᑕ 

ᑐᕋᒐᐅᔪᖅ ᖃᐅᔨᓇᓱᒃᓗᒍ ᐊᑐᑎᖃᕐᑎᒋᓂᖏᑦ ᐃᒃᑲᑐᒥ ᓄᓇᒥ ᖃᐅᔨᓴᕈᑕᐅᔪᑦ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓᓄᑦ 

ᖁᐊᖑᓂᖓ ᓄᓇᐅᑦ. ᐱᓪᓚᕆᐅᑎᒋᓂᖓ ᖃᐅᔨᓴᕐᓂᐅᑦ ᖃᐅᔨᔭᐅᓯᒪᒃᒪᑕ ᐊᐅᒃᐸᓪᓕᐊᑎᒋᓂᖓ ᓱᒃᑲᓂᖓᓂᒃ 

ᖁᐊᖑᓂᖓ ᐊᐅᔭᒃᑯᑦ ᐅᖁᓯᒑᖓᑦ ᐊᕋᒍᖓᓂ 2011 ᐊᒻᒪᓗ 2012. ᑎᑎᕋᕐᑕᐅᔪᑦ ᖃᐅᔨᓴᕐᑎᓪᓗᒋᑦ 

ᑐᑭᓯᕚᓪᓕᕈᑕᐅᓂᐊᕐᒪᑕ ᖃᓄᕐ ᓯᓚᐅᑦ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓ ᓄᓇᐅᓪᓗ ᐊᐅᒪᓂᖓ ᐊᒃᑐᐊᖃᑎᒌᒃᓂᖏᓐᓂᒃ, 

ᐊᒻᒪᓗ ᓱᕈᒃᐸᓪᓕᐊᖏᑎᒋᓂᖓ ᐊᐅᔭᒃᑯᑦ ᐊᐅᒃᐸᓪᓕᐊᒐᓗᐊᕐᑎᓪᓗᒍ ᐅᖁᓂᕐᓴᐅᒍᓗᐊᕐᑎᓪᓗᒍ, ᓯᕗᓂᒃᓴᒧᑦ 

ᖃᐅᔨᒪᔾᔪᑕᐅᓂᕐᓴᐅᓂᐊᕐᒪ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᔪᓄᑦ. ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᐃᓕᓐᓂᐊᕐᑎᑦᑎᓂᖃᕐᓂᐊᕐᒥᒃᒪᑦ 

ᐃᓕᓐᓂᐊᕐᑎᐅᔪᓂᒃ. 
 

ᖃᓄᐃᓕᕙᓪᓕᐊᓂᖓᑕ ᐅᓂᒃᑳᓕᐊᖑᓂᖓ- 2017 ᑭᒃᓕᓯᓂᐊᕐᓂᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᖅ ᐱᔪᓐᓇᐅᑎᖓ #02 030 

17R-M (ᐊᕋᒍᒐᓴᒃᓄᑦ) 

ᐊᕋᒍᖓᓂ 2017 ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᑲᔪᓯᓚᐅᕐᑐᖅ ᐃᐅᓖᑲᒥ ᕿᕐᑭᕐᑕᒥ ᑲᖏᕐᖣᓪᓗ ᓄᓇᖓᓂ Eureka Sound 

ᕿᑭᕐᑕᒥ Ellesmere Island ᐊᒻᒪᓗ Expedition Fiord ᕿᑭᕐᑕᖓᓂ Axel Heiberg Island. ᖃᐅᔨᓴᕐᓂᕆᔭᕗᑦ 

ᑐᖓᕕᖃᓚᐅᕐᑐᖅ ᐃᐅᓖᑲᒥ ᓯᓚᓐᓂᐊᕐᕕᒃᒥ ᔪᓚᐃᒥ ᐆᒃᑐᕋᕆᐊᑐᖃᑦᑕᓚᐅᕐᑐᒍᑦ ᐊᐅᒪᓂᖓᓂᒃ 

ᓂᓚᐅᓂᖏᓐᓂᒃᓗ ᓯᓚᓐᓂᐊᕐᕕᐅᑦ ᐊᕙᑖᓂ, ᒥᑦᑕᕐᕕᖓᓂ ᐊᒻᒪᓗ ᐅᓇᑕᒃᑐᒃᓴᒃᑯᑦ ᐃᓂᒋᔭᖓᓂ. ᖃᐅᔨᓴᓂᕗᑦ 

ᓄᓇᖓᓂ ᑲᖏᕐᓘᑦ Expedition Fiord ᕿᑭᕐᑕᖓᓂ Axel Heiberg Islandᐅᓄᖏᑦᑐᓂᒃ ᐅᓪᓗᓄᑦ 



ᖃᐅᔨᓴᕐᑕᐅᓚᐅᕐᑐᖅ ᐊᐅᓚᔾᔪᑎᖃᑦᑎᐊᖏᓐᓂᕐᒧᑦ. ᐃᐅᓖᑲᒥ ᐅᑯᐊ ᐱᓕᕆᐊᕆᓚᐅᕐᑕᕗᑦ ᑕᒻᒪᕇᒃᑯᑎᑦ dGPS, 

GPR ᐊᒻᒪᓗ ᐱᕈᕐᑐᖏᓐᓂᒃ ᖃᐅᔨᓴᕐᖢᑕ ᐊᐅᓚᓂᖓᓂᑦ ᐊᒻᒪᓗ ᓄᖑᑉᐸᓪᓕᐊᓂᖓᓂ ᐱᕙᓪᓕᐊᖂᔨᓪᓗᓂᓗ. ( 

ᖁᕙᕿᐊᕋᓱᒃᑐᖅ ᐃᓕᓐᓂᐊᕐᑎ ᒥᓕᓴ ᕗᐊᑦ ᖃᐅᔨᓴᓚᐅᕐᑕᖓ) . ᓯᑯ ᐊᒻᒪᓗ ᐃᔾᔪᕐᒥᑦ ᖃᐅᔨᓴᒐᒃᓴᓂᒃ 

ᐱᖃᑦᑕᓚᐅᕐᒥᔪᑦ ᐃᓗᓕᖏᓐᓂᒃ, ᓴᓇᓯᒪᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᓂᓚᖃᕐᓂᖏᓐᓂᒃ (ᖁᕙᕆᐊᕋᓱᒃᑐᖅ ᐃᓕᓐᓂᐊᕐᑎ ᓯ. 

ᕈᐃ). ᖃᐅᒡᓴᕈᑕᐅᔪᑦ ᐅᓪᓗᒥᒧᑦ ᑕᑯᔪᒥᓇᕐᑐᑦ, ᖃᐅᔨᓚᐅᕐᑐᒍᑦ ᐃᔾᔪᕐᒥᑦ ᓱᕈᕐᓇᕐᑐᖃᕐᓂᖓ ᖄᖓᓂᑦ ᓄᓇᐅᑦ 

ᐊᔾᔨᒌᖏᓐᑑᑕᐅᓂᖓᓂᒃ  ᐊᖏᓕᕙᓪᓕᐊᖂᔨᓪᓗᓂᓗ ᑕᐅᓄᖓᕐᐸᓪᓕᐊᓪᓗᓂ. ᐃᔾᔪᕐᒥᑦ ᓱᕈᕐᓇᕐᑐᖃᕐᓂᖓ 

ᐃᒪᕐᓱᕈᔪᒃᒥ ᖁᑦᑎᒃᓂᕐᓴᐅᓪᓗᓂ (2-5%)  ᐱᑕᖃᕐᒪᑦ ᓂᕆᐅᒋᔭᐅᓪᓗᓂᓗ. ᐃᒪᕐᓲᓂᖏᑦ ᐃᓚᐃᓐᓇᖓᓂᒃ 3 % 

ᓄᓇᖓᓂ ᐱᑕᖃᕐᒪᑦ ᐃᓚᐅᓐᓇᖓᓂᑦ ᓱᕈᕐᓇᕐᑐᒥᑦ. ᐊᕋᒍᖓᓂ 2016-17 ᖃᓄᐃᓕᕙᓪᓕᐊᓂᖓ ᖄᖓᓂᑦᑐᖅ 

ᓄᓇᐅᑦ ᐱᕙᓪᓕᐊᓂᖓ ᐊᒻᒪᓗ ᐊᐅᒃᐸᓪᓕᐊᓂᖓ ᑕᐃᒪᓐᓇᑦᑕᐃᓐᓇᓕᓚᐅᕐᑐᖅ ᓯᕗᓂᐊᓂ ᐊᓂᒍᕐᑎᓪᓗᒍᓗ 

ᐅᖁᓗᐊᕐᓂᕆᓚᕐᑕᖓ ᐊᐅᔭᒃᑯᑦ 2011 ᐊᒻᒪᓗ 2012 (ᕗᐊᑦ ᖁᕙᕿᐊᕋᓱᒃᑐᖅ ᐃᓕᓐᓂᐊᕈᑎᒥᓂᒃ). ᐃᐅᓖᑲᒥ 

ᒪᓂᕋᖓ ᓂᓚᖃᐅᕐᒪᑦ (ᐊᖏᔫᑎᑦ ᓂᓚᐅᓂᖏᑦ ᐃᔾᔪᓂᖃᕐᑐᑦ (3-10m) ᖃᓂᕇᒃᓯᒪᓂᖓ ᓂᓚᑦᑕᐃᓐᓇᐅᓪᓗᓂ) 

ᐊᑖᓂ ᐃᔾᔪᓂᖓᓂ 1-4 m ᑕᕆᐅᒥᖔᕐᓂᑯᑦ. ᓂᓚᖃᐅᕐᓂᖓ ᑖᓐᓇ ᐃᒃᐱᒃᓂᕐᓂᕐᓴᐅᓂᐊᕐᒪᑦ 

ᐊᐅᒃᐸᓪᓕᐊᓂᖓᓄᑦ ᓄᖑᑉᐸᓪᓕᐊᓂᖓᓄᓪᓗ. ᐱᓕᕆᐊᓴᕆᔭᕗᑦ ᐃᐅᓖᑲᒥ ᓇᑎᕐᓇᖓᓂ ᐊᕋᒍᑦ 20 ᐃᓗᐊᓂ 

ᓇᓗᓇᐃᕐᓯᔾᔪᑕᐅᔪᖅ “ᐅᕐᒃᑰᓂᖃᐅᕐᓂᖓᓂᒃ”  ᓄᓇ ᓂᓚᐅᓂᖓ ᒪᓂᕋᕐᒦᑦᑐᖅ ᐊᖏᓂᕐᓴᐅᒃᒪᑦ ᒪᓂᕋᒦᑦᑐᖅ. 

ᑕᐃᒪᖓᑦ 2011 ᑎᑎᕋᕐᓯᒪᔪᒍᑦ ᐊᐅᒃᐸᓪᓕᐊᓂᖓᓂᒃ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓᓂᒃᓗ ᓄᓇᐅᑦ ᓂᓚᖃᐅᕐᓂᖓ 

ᓇᒥᑐᐃᓐᓇᖅ ᐊᑖᓂ ᐃᔾᔪᓂᖓᑕ 150m asl. ᐊᕋᒍᖓᓂ 2012 ᐅᓂᒃᑲᐅᓯᕆᓚᐅᕐᑕᕗᑦ ᐊᔾᔨᐅᖏᑦᑐᒥᒃ 

ᑕᐃᒪᐃᒪᐅᕐᓯᒪᖏᑦᑐᒥ ᐊᐅᖕᐸᓪᓕᐊᓂᖓᓂᒃ (250+ ᐊᐅᒃᐸᓪᓕᐊᓂ ᖃᑦᑎᒃᓯᓕᕐᓯᒪᓂᖓ) ᑭᓯᐊᓂ ᐊᕋᒍᖓᓂ 

2017 (ᑕᐃᒪᓐᓇᑦᑕᐅᖅ ᐊᕋᒍᖓᓂ 2015 ᐊᒻᒪᓗ 2016) ᐊᐅᒃᐸᓪᓕᐊᓂᖓ ᖃᐅᔨᒪᓇᕐᓂᕐᓴᐅᓚᐅᕐᑐᑦ. 

ᐃᓕᓐᓂᐊᕐᑎᐅᔪᖅ ᓯ. ᐳᕐᓇᑦ ᒍᕋᓐᑦ ᒪᐃᓴᓐ ᐱᔭᕇᕐᓯᓚᐅᕐᑐᖅ ᖃᐅᔨᓴᕐᓂᕐᒥᓂᒃ ᓂᓚᐅᓂᖓᓂᒃ ᓴᕿᔮᕐᑐᓂᒃ 

ᐊᖏᑎᒋᓂᖓᓂᒃ ᐊᒻᒪᓗ ᖃᐅᔨᓚᐅᕐᑐᖅ ᒪᓂᕋᕐᒥᑦ ᓂᓚᖃᐅᕐᓂᖓᓂᒃ ᓄᓇᒧᓪᓗ ᐊᓯᓪᓕᐅᑎᒋᔭᕐᓂᖓᓂᒃ. 

ᖃᐅᔨᓴᕐᑕᐅᓂᖓ ᐊᐅᒃᐸᓪᓕᐊᓂᖓ ᓇᒧᖓᐅᕙᓪᓕᐊᓂᖓ ᐃᓕᓐᓂᐊᕐᑎᐅᔪᒧᑦ ᒥᓕᓴ ᕗᐊᑦ ᐱᓕᕆᐊᖓ. 

ᐊᒻᒪᓗᑦᑕᐅᖅ ᑎᑎᕋᓚᐅᕐᒥᔪᒍᑦ ᐊᐅᓚᓂᖓᓂ, ᕗᐊᑦ ᐊᑐᕆᓪᓗᓂ ᖃᖓᑦᑕᕐᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᑎᑎᕋᕐᐸᓪᓕᐊᓗᓂ 

ᓂᓚᐅᓂᖏᓐᓂᒃ ᓂᓚᖃᐅᕐᓂᖏᓐᓂᒃᓗ, ᒪᓂᕋᖓᓂᒃᓗ ᖃᐅᔨᓴᕐᖢᓂ ᓂᓚᐅᓂᖓᓂᒃ ᐊᒻᒪᓗ ᖃᖓᑦᑕᓲᒃᑯᑯᑦ.  
 

2018 ᖃᐅᔨᓴᕐᓂᐅᓂᐊᕐᑐᖅ.  

ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᑭᖑᓪᓕᕐᐹᕐᓱᕐᐸᓪᓕᐊᓕᕐᒪᑦ ᒪᓕᒃᓗᒍ ᑮᓇᐅᔭᖃᕐᑎᑕᐅᓂᖓ ᑖᒃᑯᓇᖓᑦ ᐱᔭᕇᕐᓂᐊᕐᖢᓂᓗ 

ᐊᕋᒍᖓᓂ 2020. ᑐᕌᒐᐅᔪᑦ ᐊᕋᒍᖓᓂ 2018 ᖃᐅᔨᓴᕐᓂᖅ ᑲᔪᓯᔪᒪᓪᓗᑕ ᖃᐅᔨᓴᕐᓂᕗᑦ ᖃᓄᕐ ᓯᓚᐅᑦ 

ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓ ᐃᒃᐱᖕᓇᐅᑎᒃᒪᖔᑦ ᓂᓚᐅᓂᖓᓄᑦ ᖁᐊᖑᓂᖓᓄᓪᓗ ᐊᐅᓚᓂᖓᓄᓪᓗ ᐱᖢᐊᕐᑐᒥ. 

ᐊᕋᒍᖓᓂ 2018 ᖃᐅᔨᓴᕐᓂᕗᑦ ᐱᖓᓱᓂᒃ ᑐᕋᒐᖃᕐᓂᐊᕐᑐᖅ (1) ᖃᐅᔨᓴᕐᓗᒋᑦ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖏᑦ ᖄᖓᓂ 

ᓄᓇᐅᑦ ᐃᒃᐱᒃᓇᐅᑎᓂᖓᓗ ᐋᕿᒃᓯᒪᓂᖓᓄᑦ ᓄᓇᐅᑦ ᖄᖓᓄᑦ, (2) ᖃᐅᔨᓴᕐᓗᑕ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᔪᑦ 

ᓂᓚᐅᓂᖓᓂᒃ ᖃᓄᐃᓕᖓᓂᖓᓂᒃ ᐊᒻᒪᓗ (3) ᖃᐅᔨᓴᕐᓗᑕ ᐃᓗᓕᖏᓐᓂᒃ ᒪᓂᕋᕐᒥᑦᑐᖅ ᓂᓚᐅᓂᖓ ᐊᒻᒪᓗ 

ᖄᖓᓃᑦᑐᖅ ᒪᓂᕈᐅᑦ ᓂᓚᐅᓂᖓ. ᖄᖓᓃᑦᑐᖅ ᓂᓚᐅᓂᖓ ᑭᖑᓪᓕᕐᐸᖑᓂᐊᓕᕐᑐᖅ ᐊᕋᒍᖓᓂ 

ᐃᓕᓐᓂᐊᕐᑎᐅᔫᑦ ᓯ. ᕈᐃ ᐱᓕᕆᐊᕆᓗᓂᐅᒃ. ᐆᒃᑐᕋᕐᑕᐅᔪᑦ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖏᑦ ᖄᖓᓂᑦ 

ᑐᕋᒐᓪᓗᐊᑕᕆᓂᐊᕐᑕᕗᑦ ᐊᒻᒪᓗ ᓇᓗᓇᐃᕐᓯᓇᓱᒃᓗᑕ ᐊᒃᑐᐊᖃᑎᒌᒃᓂᖏᓐᓂᒃ ᓯᓚᐅᑦ, ᓄᓇᐅᓪᓗ ᖄᖓᓂᑦᑐᖅ 

ᐊᒻᒪᓗ ᒪᓂᕈᐅᑦ ᖁᐊᖑᓂᖓ. ᖃᐅᔨᓴᕐᓂᕗᑦ ᐸᕐᓇᐅᑎᖃᕐᑐᒍᑦ ᑲᖏᕐᖢᖓᑕ ᓄᓇᖓᓂ Expedition Fiord 

ᕿᑭᕐᑕᖓᓂ Axel Heiberg Island (79º25N; 90º43’W) ᐊᒻᒪᓗ ᐃᐅᓖᑲ ᖃᓂᒋᔭᖓᓂ ᕿᑭᕐᑕᖓᓂ Ellesmere 

Island (79º59’N; 85º49’W). ᖃᐅᔨᓴᕐᓂᕗᑦ ᓂᕈᐊᕐᑕᐅᓚᐅᕐᑐᑦ ᐊᕋᒍᖓᓂ 2012 ᐊᔾᔨᒋᔭᐅᓛᖑᖕᒪᑦ 

ᐅᑭᐅᕐᑕᕐᑐᒥ ᓄᓇᖏᓐᓄᑦ. ᑖᒃᑯᐊ ᖃᐅᔨᓴᕐᕕᐅᔪᑦ ᓂᕈᐊᕐᑕᐅᓚᐅᕐᑐᑦ ᐱᔾᔪᑎᒋᓪᓗᒍ ᐅᐸᒐᒃᓴᐅᓂᖏᓐᓄᑦ, 

ᑎᑎᕋᕐᑕᐅᓯᒪᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᕕᒃᑕᖃᕐᓂᖓᓄᑦ. ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᐃᒃᐱᒃᓂᕐᓂᐊᕐᓂᖓᓂᒃ ᖃᓄᑎᒋ 

ᐅᕐᒃᑯᓯᕙᓪᓕᐊᑎᓪᓗᒍ ᓄᓇᐅᑦ ᖄᖓ ᐅᖁᓂᖓ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᑎᒌᖃᑦᑕᕐᒪᖔᑦ ᐃᑎᓂᖓᓂ ᓄᓇᐅᑦ ᐊᒻᒪᓗ 

ᐊᓯᓪᓕᕐᐸᓪᓕᐊᔪᑦ ᓄᓇᐅᑦ ᖄᖓᓂ ᖁᐊᖑᓂᖓᓄᑦ. ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᓇᓗᓇᐃᕐᓯᓇᓱᒃᓂᐊᕐᑐᒍᑦ ᑭᒃᓕᒋᔭᖓᓂᒃ 

ᐊᓯᓪᓕᕆᐊᕈᓂ ᐊᓯᓪᓕᕐᓯᒪᐃᓇᓕᕋᔭᕐᓂᖓᓂᒃ ᐱᒋᐊᕐᕕᖓ ᐊᓯᓪᓕᕆᐊᕐᓂᖓᑕ ᐊᒻᒪᓗ ᖃᐅᔨᒋᐊᕐᕕᐅᓗᓂ 

(ᐱᔾᔪᑎᒋᔭᖓ ᖃᐅᔨᓴᕐᓂᐅᑦ ᑮᓇᐅᔭᖃᕐᑎᑕᐅᓂᖓᓄᑦ NSERC). ᐊᕋᒍᖓᓂ 2018 ᐱᖓᓱᓂᒃ ᐊᐱᖁᑕᐅᔪᓂᒃ 

ᑭᐅᓇᓱᒃᓂᐊᕐᑐᒍᑦ: (1) ᖄᖓ ᓄᓇᐅᑦ ᐊᐅᒃᐸᓪᓕᐊᑕᐃᓕᒪᑎᑦᑎᕙ ᖁᐊᖑᓂᖓᓂᒃ? (2) ᓂᓚᐅᓂᖏᑦ 

ᐊᔾᔨᒌᖏᑕᖓᓂ ᐊᐅᓚᓂᖃᕐᐸᑦ ᓄᓇᐅᑦ ᖁᐊᖑᓂᖓᓂᑦ? (3) ᐃᒪᕈᔪᓂᕐᓴᐅᕙ ᓄᓇᐅᑦ ᖄᖓᓂ 

ᐊᐅᒃᐸᓪᓕᐊᓂᖓᓄᑦ?  ᐸᕐᓇᐅᑕᐅᔪᑦ ᐊᑐᕐᑕᐅᔪᒪᔪᑦ 2018−ᒥ ᐆᒃᑐᕋᕐᓗᑎᒃ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓᓂᒃ 

ᓄᓇᐅᑦ ᖄᖓᓂᑦ ᐊᑐᕐᓗᒍ ᑕᒻᒪᕇᒃᑯᑎ ᒪᓂᕋᕐᒥᓗ ᖃᐅᔨᓴᕈᑎᓂᒃ. ᑖᒃᑯᐊ ᑎᑎᕋᕐᑕᐅᔪᑦ 



ᐱᖃᓯᐅᔾᔨᓂᐊᕐᑐᖅ ᓄᓇᓕᕆᓂᕐᒥᒃ ᖃᓄᐃᓕᖓᓂᖓᓂᒃ ᑎᙱᕋᕐᑕᐅᓗᓂ ᖃᖓᑦᑕᕐᑎᑕᐅᓯᒪᔪᒃᑯᑦ 

ᓇᓗᓇᐃᕐᑕᐅᔪᓐᓇᕐᓂᐊᕐᒪᑦ, (ᐱ) ᖃᐅᔨᓴᕐᓗᑎᒍ ᖄᖓ ᓄᓇᐅᑦ ᐊᐅᓚᓂᖓ ᐊᒻᒪᓗ ᐆᒃᑐᕋᕐᓗᒍ 

ᐅᕐᖁᓂᖓ ᒪᓴᐅᓂᖃᕐᓂᖓᓗ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓ ᐊᐅᔭᒃᑯᑦ. ᓄᓇᒥᑦ ᖃᐅᔨᓴᒐᒃᓴᓂᒃ ᐱᓗᑎᒃ ᖃᖓᓂᑦ  

ᐊᒻᒪᓗ ᖁᐊᖑᓂᖓᑕ ᓄᓇᐅᑦ ᑭᒃᓕᖓᓂᑦ. (ᑎ) ᑲᔪᓯᓗᒍ ᖃᖓᑕᓗᑎᒃ ᖃᐅᔨᓴᕐᓂᖅ 

ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᓄᓇᖓᓂ Fosheim Peninsula. ᓄᑖᖑᔪᖅ ᖃᐅᔨᓴᕐᓂᐅᑦ ᐃᓚᖓ ᐊᑐᕐᑕᐅᓗᓂ 

ᖃᐅᔨᓴᕈᑎ ᖃᖓᑕᓲᕐ ᑎᑎᕋᕐᑕᐅᓗᓂ ᖃᓄᐃᓕᖓᓂᖓ ᖄᖓ ᓄᓇᐅᑦ ᐊᐅᓚᓂᖓᓗ. 

 

ᐊᑐᑎᖃᕐᑎᒋᓂᖓ:  

ᑕᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᐊᑐᑎᖃᕐᓂᕆᔭᖓ ᐃᑲᔪᑕᐅᓂᐊᕐᒪᑦ ᑐᑭᓯᔾᔪᑕᐅᓗᓂ ᒪᓂᕈᐅᑦ ᓄᓇᐅᑦ ᖁᐊᖑᓂᖓᓂᒃ 

ᐊᒻᒪᓗ ᓄᓇᒥᑦᑐᑦ ᓂᓚᐅᓂᖓ ᐊᓯᓪᓕᕐᐸᓪᓕᐊᓂᖓ ᖁᑦᑎᒃᑐᒥ ᐅᑭᐅᕐᑕᕐᑐᒥ. ᐃᑲᔪᑎᖃᕐᓯᒪᓕᕐᑐᖅ 

ᑐᑭᓯᕙᐅᒃᑲᓐᓂᕈᑕᐅᓪᓗᓂ ᖃᐅᔨᒪᔭᐅᓚᐅᖏᑦᑐᓂᒃ ᓇᑭᕐᓯᒪᓂᖏᓐᓂᒃ ᖁᐊᖑᓂᖓ, ᐊᓯᓪᓕᕐᐸᓪᓕᐊᑎᒋᓂᖓ 

ᖃᓄᑎᒌᕐᓂᖓ ᐊᒻᒪᓗ ᐊᔾᔨᒌᖏᓕᕐᐸᓪᓕᐊᓂᖓ ᓂᓚᐅᑦ. ᐅᕐᖁᓯᕙᓪᓕᐊᓂᖓ ᖁᑦᑎᒃᑐᒥ ᐅᑭᐅᕐᑕᕐᑐᒥ 

ᐃᒃᐱᒃᓇᐅᑎᑕᐅᓂᐊᕐᒪᑦ ᐊᕙᑎᑦᑎᓐᓄᑦ ᓄᓇᖓᓄᓪᓗ. ᑕᓐᓇ ᐱᓕᕆᐊᒃᓴᕆᔭᕗᑦ ᐱᓪᓚᕆᐅᓂᕐᓴᐅᒃᒪᑦ 

ᐱᔾᔪᑎᒋᓪᓗᒍ ᐅᔭᕋᒃᓯᐅᕐᐸᓪᓕᐊᓂᕐᓴᐅᓕᕐᒪᑕ.  

 

ᕗᐊᐃᓐ ᐳᓪᓚᕐᑦ 
Wayne Pollard        
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