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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 Salluviniq, Resolute Bay 
 



2010u kNK3u royixij5 WJNstj5 kbsoDt4: Kw8 ]Xl5 
 

royixij5 WJNstzb Nns]b 0200809R-M (xCAk5 xuhk5) 
 

WoExm bw/sJyx: cspn3lz hi3bsnCwgiz dt4]g2 dxawNiz yMs2 
xyp3Xoxizk5 
 
cspn3tlxb6: l4]b6 Kw8 ]Xl5, wonwpmE4, mrs9 yMgn3=4Jx6 
 
@)!)u royix3tsix3g5:  Kw8 ]Xl5 Gmrs9 yMgn3=JxzH, mws9{ wro{]g8 GgE5 
yMgn3=Jx6H fE{ ]su]M8 Gmrs9 yMgn3=4JxzH, EWv ]rw5 xml bw=t oKE1b8 
GyMgn3=Jxz gC8gH xml m]D4 woix3]t5 bXi wvJtsix3g6 mrs9u]z3]g4 
 
@)!)u WoExEix3bK5 bXi: mDi WnhxD]yi xeym/K5 wmN: xwEo &u5 !%j5 
xml JMwu Jiul !u5 !)j5, @)!)u. 
 
@)~~!)u WoEx4nK5: JEvDJu K]y8 kKxi, ws9{ux erbzi (kNaxtA5 80º 00’N 
85º95’Wug6), w4Wtn8 y/Eg3Xyxi, x4h9 BxwS4 erbzi (kNaxtA5 79º 25’N; 90º 
45’Wug6). 
 
rNs/c3typsJ5: WDviDNgk5 royixtk5 royix3tmEkl vtmpsJ5 xml ]x4t4 
vgpctQfi5. 
 
rh]j1m]z5.  
sN WoExEJm/K5 cspnisix3g6 yMs xyp3iE/zi4 h]i1m5 dtg3ugw5 
dxawN3gzi4 xml dt4]g2 kNzi4. gCZlxbE/K5 sfxaJ5 G!H sxylb yMs 
ckwgiE/zi4 kNw whmQlQ5 G]h3l kNz, ccq5, y4/q5, wm3hq5H xml 
cspn3bK5 ttCsyElQ5 ckwozo3iq5 kNozb yMzk xyp3iq5 xml cktQ 
xyp3tQm]z5, G@H ckwozoiz hi3ymqg6 xml cktQ miCug6 dxawN3g6, G#H 
cktQ xml hviE/z kNzb xyp3iz hi3bsJ6 sdy?o3ij5 xml 
xs4Xoxizk5 dxawN3g5, xml G$H kNaxtA5 NlNwlQ5 @))&ui5 @)!!j5. bfx 
gnD]t5 kxbs?oxJ5 b?i cspn3i3u wvJ3Xoix3g5 s?ti4 grysmiti4 ck yMs 
ckwgiz xml dxawN3g5 ckwcb3m]zb bwmwmfb bmN wvJ3XoDNg6 yKiti 
ckwoixChQ/ti4 scDNi3nsdlb. bftAN6 cspnDttA5 xgwNDtyJA5 k]bi4 
gnDti4 ckwgizi yMs2, dxawN3gl kNu ckwm]zb xml xs4XoxJ5 
dxawN3g5. 
 
ckwozoi3E/b si]vz _ @))(u WoExK5.  
 @))(atlA WoEMsgA5 xwEo !)u5 @)j5 xml JMw !u5 %j5. xwEou WoExK5 
kNaxoEisMsg6 miCu yfw5 NlNwLQ5 w4Wtn8 y/E4g3u xml JEvu, kxLQ5 
yMs ckwizk hibsJ5 ttCymiq5 bfNz5 xml kxLQ5 kN]/5 dxaiqb 
ttcymiq5 xml miCu xsmiq5. JMwatlA skqgw mrs9u5 royix3]t5 
woix3]t9l czb3tbsymJtA kNaxjcwMsg5, yMj xyp3isJ5, y=ziz kNs2 
xml kNzb cspn3bsiz w4Wtn8 y/Eg3u xf9 BxwS4 erbzi. csp]nJMsuJA5 
Gsli Wzhi4H xsisJi JEvs2 ciQ]/i kNaxtAl NlNwtxLQ5 sxyymh/3bK5 
xCAi4 Wzhi4. vJytMsbK5 cspn3iE/K5 xs4XoxJi4 dxawN3ifi4 ciQ]/i 
JEvs2 sxycb3LQ5 xs/f5 xs4XoxJ3u kN]/u xml yMs2 ckwiz whmQlA. 
ttCymJdtK5 sp3NMg6 xs4Xoxiz dxawN3]g2. bmN vJyiz cspnis]J2 yfu4 
w4Wtn8 y?Eg3u NlNw3yJ6 bwmwg6 WJtQlA NiiE/z, miCul yf 
ckwg4n/3um]z5 xml ck kbsqtQm]z5. b?i cspn3iE/ti xgcb3gA5 xpQqgi 
cspnDti4 ]h3l csm4tymJj5 sx/j3g3jl ttCymJdttA5 kNs2 wrxzig6 



cspn3lA ckwgom]z5. xCAi mDi xiA3gi ttCym/K5 wto3Xoxiz y]f2 xsiz 
xml k]b xs4xoxJ5. @))(atlA bmN WoExK5 WoExEMsbK5 ^)i4 sli4 
Gtnmw5 wkw5 slw5 !% sz]bk5H. 
  
@)!)atlA kNzi WoEi6.  

kNs2 xyp3iz yM W9lA spNi3]XaJ5 x?tj5 W/Exrgqg5 nz/stlQ5 sx1N3u. 
ryxio, ho cspm/sqg5 W1mb WJt]o5 h8]iisix3g5 kNzi dtg3Xy1u xml 
kNs2 xyp3Xoxiz. si]voscbClxtlQ5 kNz xsXoxizi si]vymJ5 
yfo]Mlli, mNsJ6 gnDti4 Wbcqlx3m5 hiymqg5 ckwgm]zb xml 
ckwoix3m]zb NlNw3yJti4 Wbcqm5. gCZlxbK5 @)!)u ck h]iiix3m]z5 yMs2 
xyp3iz dxawN3gu WbcM4tlA bXi xml Wlx3g3u ck hvtQJ3u4 dxawN3g5 
xyp3ix3m]zb. wmN X3N4gA5 G!H cspn3lQ5 xs4nCwiE/q5 bmfx n3]/3g5, miCul 
yfciE/z xml cktQ xqtQm]z5, xml xs/f5 sdiz, G@H NlNwlQ5 
xqtQiE/z yfcisJ6 xml yfcisJ5 kNzb hi3bsiE/z kNzl G]h3l yy]f2 
WQx3iz, xpQaqg3u4 xs4Xox]i5H xml G#H NlNw3lQ5 w]pk5 bfnsqg5 
xyp3xoxiq5 bmfNi kN]/i xs4XoxJi. bXi WoEisJ6 vJyix3g6 bomi 
kNi ciQ/zi JEvs2 xml sX4ymM]b3lQ5 cspn3lQ5 xml NlNw3lQ5 wpk 
bfnsqg5 xyp3iz, xsXoxisJl, dxawN3gl cktQ i4oNm]zb cspncb3lQ5, 
xml miCu yfw5 ckwgm]zb WJtcg5 mDw5 ckwgi=izk5 xs4XoxJ5. 
NlNw3ymtx3gi4 cspnDtti NlNwy]M3gA5 cktQ hvtQJ3u4 xs4Xoxm]zb xml 
xbsysqg3i cspnDtcLb wpk bfnsqgi ttCXoxlb mDwi5 yMix=sJi5, 
xbsy6 kN]/2 wlxili xml xbsy6 yM]bili. cspnDtcvilbl Gwfmdtf5 
cspnDt4, wmsl SJDXoxizk5 cspnDtzk5 xml xkE sxy/sli xeymlt4 
yfcisJ3u. dxawN3g5 xml miCu y]f2 ckwgiz kNaxtA5 NlNw3bsix3g5 
bmfx hi3bsymqg3tA5 xscb3g5 xml xg3bslt4 kNzb ckwgiz eauZ3bslt4. 
vJyix3gA5 cspn3iEcb3bti4 groE4yymJi4 ckwg3uiE/zl cspn3lA. 
cspniE/K5 groE4yymJ5 xqiq5 xml xqiql xpQqiq5 sl3i xpQqgi 
xml xyp3iEcb3bq5 xpQqgi3iqk5 xml y]f2 ckwgiE/z molA bhm 
NlNw3ix3bq5 ck yKo3u vmQ/six3m]zb ckwozoiE/q5. xmbs xfisJ6 
cspn3iE/K5 WJtcg6 kxt?oxlb yMs sdiEcb3izi4 iMhiEcbbzil]i5 
xpQqgi w4Wtn8u kNzb ckwgiz kbsqiql y=zi3i kx=s?oxJ3u 
cf3b6 y3uu vq3hzb xi=xb ciQ]/i w4Wtn8 y/Eg3u Gcspn3iscb3g5 vJylt4 
%)rMubuH, wMsli cspn3=sJ5 ixdxi xml who=cli cdb6 y3uu, b3no 
by3u, w4Wtn8 N3n3u xml xZw5 kKxi. 
 
WmEsiz:  
WmEsJ3u xdys3ymJA5 grysmij5 dxawN3g5 W9lQ5 xml doE3iqb 
cspn3bsiq5 JEv ns8 Nt3Nu xml w4Wtn8 y4/Eg3Xy3u. bfx cspnisJ5 
wvJg5 kbi5 cspisJi4 Nr5 WQx3im]zb xml kbsqiq5 dxawN3g5, cktQ 
hvtQJ3u4 xyp3Xoxm]zb xml xb3NggwNExciq5 dxaMEisJ5 kNig5. bfx 
csp/K5 NlNw3yJ5 x4gxiciqi4 kNu yfw5 xml xA3ymiqb kNw5 bEsXyug5 
x4gxiq5. 
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