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Introduction.  
This is a 5 year project that 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, ground ice and thermokarst.  
 
Progress Report – 2010 Fieldwork.  
Last year’s field program had very limited success because of problems related to logistics. 
PCSP was unable to provide promised helicopter and twin otter support at the dates 
scheduled, as result we wasted a lot of time waiting for aircraft. In 2010 I was in the field 
from April 1-10 and July 1-5. April fieldwork involved geophysical mapping of ground ice in 
at Expedition Fiord and Eureka, collection of climate data and the collection of frozen 
sediments and ground ice 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 at Eureka. My study of ice wedges in the Expedition Fiord area wrapped up this 
year, my data 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. A new 
study looking at the impact of climate change of ice wedges documented a marked deepening 
(10-14 cm) of ice wedge troughs and areas of new subsidence over the past 2 years.   
 
2011 Field Program.  
Climate change is the most significant environmental challenge facing the North. The aim of 
my 2011 field program is to continue data collection on how climate change will affect ice-



rich permafrost and in particular how rates of thermokarst may change.  In 2011 I plan to 
continue to look at thaw vulnerability based on the analysis of surface conditions, ground ice 
contents and distribution, and summer temperature patterns. I also will investigate how 
massive ice distribution and ice-content profiles vary spatially and assess the role of 
microclimate on thaw processes Fieldwork will be undertaken at Expedition Fiord and at  
Eureka and will involve direct observation and analysis of the microclimate, active layer 
depth and temperatures, permafrost temperatures, and ground ice conditions. I will download  
data from 2 automatic weather stations for inclusion in numerical models that compute thaw 
patterns based on surface energy balance conditions. Additional instrumentation 
(radiometers, RH-temperature sensors and wind monitors) will be installed to obtain more 
accurate input parameters. Ground ice conditions will continue to be mapped from natural 
exposures and using geophysical surveys. Field work will include observations related to an 
ongoing study on the climatic variation in the Expedition Fiord area based on data from a 
network of 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:  
This research has made significant inroads into the understanding of permafrost in the Eureka 
Sound Lowlands and Expedition fiord areas. It 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.  
 
 



2011u kNK3u royixij5 cspnDtj5 WJNstj5 kbsodt4: Kw8 ]Xl5  
 

2011 kNK3u royixij5 WJNstj5 kbsoij5 WJNstj5 gryCs5: Kw8 ]Xl5 

 
woExb bw/sJyx: cspnlb hibsnCwgizi dt4]g2 dxawNizi4 yMs2 

xyp3izk5 

cspn3tlxb6: b4b Kw8 ]Xl5, wonwpmE4, mrs9 yMgn3=4Jxzi 
 
2011u cspn3tsix3g5:  Kw8 ]Xl5, mwf9 Wv, mws9{ wro{g8, fE{ su]m8, ws9?8h 
b]=M, ts9 x8gn8 mD4l bXi woix3]t5 wvJ3t4]n4 us9u5. 
 
2011 u sXvb]M3gK5: JEv3Xyu Knw8 kKu, ws9{ux erbzi kNaxtA5 (80º 00’N 
85º95’W), w4Wtn8 y4/E4g6 kNaxtA5 (79º 25’N; 90º 45’W). 
 
rNs/c3tyJ5: WDviDN3goEij5 royix3]t5 xml xsMyij5 cspn3tf5 vtmpq5 
vNbu x4t4 i5fl 
 
rh]jm]z5.  
bN WoExK5 vJyJ6 xCAi4 bomi4 cspncb3Lb yMs2 xyp3xoxizi4 hiJi4 
dt4]g2 dxawNgqi4 xml dt4]g2 kNzi4. gCZlxbK5 b?i WoExti sfxaJ5 G!H 
sxylb yMs xyp3xoxiqi4 xpQqgi kNi G]h3l kNz, ccw5, y4/w5,, 
wm3hZw5....H xml bXi xpQqiz yMzb xml cktQ xyp3ymom]z5 yMz, G@H 
cspn3lA cspn3lA ckwozoiE/z hibsymq]g2 xml cktQ kNu 
dxawN3tQJ6 wJtQm]z5, G#H cktQ kNz xyp3ymm]z5 sdy?oxi3j5 xml 
xsXoxiq5 dxawN3g5, xml G$H kNaxtA NlNwlQ5 xyp3g5 bwmzi5 @))&u5 
@)!!j5. gnD]t5 kxbK5 b?i cspn3iti wvJtcix3g6 gry?odlb xyp3ixi 
yMs2 dxawN3gl bwmwizk5 yKixi ck xyp3ixm]zb scsyEJNinExCtA5. 
cspn3iK5 WQctyix3g5 k]b3i4 gnDti4 WJtoi yMu4, dxawN3g3u kNul yfi4 
xml dxawN3gi4. 
 
ckwozom]zb si]vz _ @)!)u WoEx=i3S5.  
xCi WoExEMsbK5 bXi whob3=cg3u vJyictxMsg6 xvsqosDtcMsCb 
czb]h5 W9lQ5. royixgoEpf5 xgwNDtyMsqmb xqDtQMsym/3ui douAou 
xml mDou bfNi s9li xeymMsbqi, bwmwizk sbeJxlgwNsMsgA5 
czbh3u4. @)!)atlA bXiMsgz xwEo !u5 !)j5 xml JMw !u5 %j5. xwEou 
WoExcMsgz kNaxk NlNwLQ5 kNu yfw5 w4Wtn8 y/E4g3u xml JEvu, 
kxtlz yMs ckwtiqb ttcymiqi xml kxtla dx=i3i4 mCi4 xml 
xsifi4 xsnCwiq5 cspn3LQ5. Jmwatla skqg5 mrs9u]zg5 cspn3]t5 
woix3tl czb3tbsymJf5 NlNwyMsg5, yMzi4l, kNzi cspn3i6 xml 
kNzi cspni6 w4Wtn8 y/Eg3u xf9 BxwS4 erbzi. cspnMsuJA xfisqg6 
s9li Wzhi4 xsifi4 JEvu. cspn3iC yfi4 xsifi4 w4Wtn8 y/Eg3u 
W/Eix3g5 bmgmi xCAu, ttcymJdtv NlNwyJ5 xs4Xoxiq5 yfw5 x4gxi]o5 
kNzi4, kNul yfw5 dxawN3g3u4 xml ck xfistQJ3u xs4xoxm]zb. b?i 
cspn3iti xgMsgA5 cspnDti4 ]h3l bS]b5 cspnDti4 xml sx/j3gi cspnDti4 
kNs2 czi. k]b6 cspn3iE/K5 euDJtQ/K5 ck him]z5 yMs2 xypiqi4 yfw5 
ttcymJdtK5 xsmiz xqo?oxJ6 !)y8tubu5 !$y8tubj5 bmN k]b5 bwmNtQ 
xsiE/z xCAJi mDi4. 
 
2011 u bXi WoExEix3bK5. 
yMs2 xyp3iz WmEsi3]XaJ6 x?tu xyp3Xoxiqi sx1N3u. gCZE/K5 @)!!u 
bXi WoExEix3bti vJyJmlb ttCXoxJi5 yMs xyp3iqi4 bmN ]hiix3m5 



 
  
dxawN3gi4 bwmwgctx3g3u xml Wlxg3u bmfx dxawN3g5 xyp3ggwNExcmb. 
@)!!u X3N4ymJz cspnviDmlz xs4XoxJi gz=clz cz bfnsJ6 
ckwozom]z5, kNul yfw5 wloqi4 xml yxm4Xoxizi4, xml xs/f5 
sdiEcbobzi4. cspn3ixgz xqJxl4 xs4Xox]J2 yxm4Xoxizi4 xml 
yfcsif=]i5 yfcDi3iqi4 xml cspn3lQ5 ckwxoxm]zb wpk bfnsqg5 
ckwo?oxm]zb bXi cspn3ii?z vJyix3g5 w4Wtn8 y/E4g3u xml JEvu xml 
bfnsJi cspn3lz xml NlNwlQ5 bfnsqg5 wpk hibsmiq5, xsXoxJl 
cktQ5 dxawNiz wttQom]z5 xml iMhiqi4, dxawNgl sNgysj5 
cspn3lQ5, xml kNs2 czig5 yfw5 ckwgom]zb. cEbs/3jcwix3gz mDwi5 
yMs ckwgizi4 yMix3=i5 ckwozom]zb Nnstq5 xg3lQ5 xsmcb3iq5 
bfnsJ5 ckwozom]zb. xml cspnviD]t5 GbS]b5 cspnD]t5, sNiqk5 cspnD]t5 
xml xkEj5 cspnD]t5H xe]M3bv bm3bqtx3gi4 gnDti4 WcbDmlz. kNzig5 
yfw5 ckwozom]zb vJyix3g5 kNaxtA5 nlNwlQ5 hibsymqgl kNzb 
ckwgiz xml eauZstf5 NlNwlQ5. bXi WoExK5 wlocix3uJ6 bfnsJi 
cspni vJyix3g6 yMj4 xg3bsymiz w4Wtn8  y/E4g3u gz=clb ttcymJi4 
yMix3=sJi5. bfx yMix3=K5 kxt?oxcbmb ttCXoxlt4 ckwtiqi4 x?ts2 
ckwgoiz xyp3Xoxm]z5 bwvi cfb6 y3uu ]fQx3=zi w4Wtn8 y/E4g3u xml 
gcb3=suJ5 gcb3=lxbK5 cfb y3u3u, sxvbcb3btil w4Wtn8 N3n3u xml tr4 
kKu. 
 
WmEsiz:  
bmN cspn3iE/K5 WmEsli cspJtQ?ox/K5 bmfiz dxawN3gi JEv 
Nt3Nzi xml w4Wtn8 y/E4]g2 kNzb u4ni. kb3i cspJtti cspJtQymobK5 
WQx3i=iqi4 xml cktQ kbsqtQm]zb dxawN3g5, cktQ hvtQJ3u 
xyp3Xoxm]zb xml xyp3xoxgwNExciqi4 yfcwNcb3gi kNi. bfx csp/K5 
NlNwyJ5 x4gxiciqi4 kNzb yfzi xml Bsl]y8 bEszi4.  
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