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Project Title: The permafrost hydrology and environmental significance of perennial springs in 
the Expedition Fiord area, Axel Heiberg Island 
 
Project Leader:  Wayne Pollard, McGill University, 
 
2010 Research Team: Miles Ecclestone (Trent U.), Marco Zentilli (Dalhousie U.), Sarah Hall 
(McGill) Laura Thompson (U. Western Ontario) and 1 student field assistant. 
 
2010 Fieldwork: Planned fieldwork includes a) March 26-April 16, and b) June 25-July 10. 
 
2010 Field sites:  Sites on Axel Heiberg Island, including Expedition Fiord area (79º 25’N; 90º 
45’W), Strand Fiord (79º 05’N; 90º 00’W), Whitsunday Bay  (79º05’N ; 87º00’W), and Bunde 
Fiord (81º55’N ; 79º30’W) – same sites as previous years 
 
Funding source: Natural Science and Engineering Research Council (NSERC)  
 
Introduction: This is an ongoing project concerned with the study of the hydrology and 
geomorphology of cold saline groundwater flow at several locations on Axel Heiberg Island. The 
primary aim of this research is to understand how cold, saline ground water interacts with the 
cold high Arctic environment and how it affects the surrounding landscape. Specific aims 
include (1) to determine the extent of this type of ground water system, (2) to determine the 
source and age of the ground water, (2) to understand and explain landforms and processes 
related to the interaction between groundwater and permafrost, and (3) to describe the microbial 
communities associated with springs, lakes and permafrost. Over the past few years our studies 
have provided new information about the limiting conditions of water and microbial life related 
to cold temperatures and a better understanding about landforms related to ground water. This is 
the only research on cold perennial springs being conducted in the high Arctic. These springs 
have no commercial value and our research is driven entirely by scientific questions.     
 
Progress Report – 2009 fieldwork.  Between March 25-April 20 we undertook a series of 
measurements of the temperature and flow rates of springs at Expedition Fiord. Because of  
logistical limitations we were not able to make similar measurement at our sites at Strand Fiord 
and Whitsunday Bay.  We collected water samples to analyze for chemistry and environmental 
isotopes. I undertook a detailed GPS survey of the ice formations around the springs at Gypsum 
Hill. I collected data from our automatic weather station as well as completing our snow surveys. 
These data indicate that 2008 was a low snow year but fairly typical with a July maximum of + 
12C and winter minimum of -52 C. Between April 7-14 we hosted 2 Ranger patrols. In late June 
I conducted aerial surveys of springs in other locations on Axel Heiberg Island as well as looking 
for new springs.  
 
2010 Proposed Research: This year I will continue to do both winter (March-April) and 
summer (June-July) periods of fieldwork. The first is a 3 week field program beginning in late 



March involving a small group of researchers based at the McGill Field Station at Expedition 
Fiord.  Observations at this time of year are extremely important because it allows us to confirm 
the nature and pattern of ground water flow over the previous dark season. Also the frozen 
conditions allow us to access all of our study sites. Our work includes the characterization of 
saline surface flow under cold air temperatures and the formation of surface ice deposits and 
frost mound structures. We will collect more water samples for chemical analyses and by 
comparing these data with previous years we are able to better document changes hydrology and 
the importance of chemistry on both physical and biological systems. This research improves our 
understanding about the physical, chemical and biological processes occurring within these 
spring systems. Other field activities include subsurface mapping using ground penetrating radar, 
snow surveys and the collection of data from 6 automatic weather stations. In June we will 
continue to search for other active and relic spring sites that may exist on Axel and Ellesmere 
Islands.  Field work will involve (a) measurement outflow temperatures, flow rates and 
chemistry of these spring systems, (b) sampling for microbial activity, (c) climate monitoring 
and (d) sampling and analysis of mineral precipitates. We will visit by helicopter sites where 
other springs are known to occur, including Whitsunday Bay, Strand Fiord, Middle Fiord, Bunde 
Fiord, Skaere Fiord and Wolf Fiord. Samples from springs, lakes, surface runoff, soils and 
precipitation will be collected for chemical and biological analyses.  We will continue our GPS 
mapping of  the location of spring outlets, flow paths and structures.  At this time of year we 
repair and replace sensors on our network of automatic weather stations. We will be based as the 
McGill field station at Expedition Fiord. Since our work is concerned with understanding the 
polar environment our activities have very little or no impact. 
 
Significance: This research strives to understand the unique nature and behaviour of the cold 
saline springs in the deep permafrost of Axel Heiberg Island. This research provides insights into 
the surface and subsurface hydrology in a region of thick, continuous permafrost and the nature 
of micro organisms surviving the physical and chemical extremes often found in polar 
environments. In addition, insight gained from my work on springs can be used to better 
understand how life may exist on other planets like Mars.  
 
Translation by Susan Salluviniq, Resolute Bay 
 



@)!)u kNK3u royxij5 WJNstj5 kbsoDtj5 ekJt4: Kw8 ]Xl5 
  

royixij5 WJNstm Nns]b 0200909R-M (xCAk5 xuhk5) 
 
woEx3m bw/siz: dxawN3g5 wmDcb3iq5 x?tjl WmEsJ5 xCAom3l ]fcb3g5 
w4Wtn8 y/Eg3Xy1u, x]f9 BxwS4 erbzi 
 
WoE]p5 xsMypz:  Kw8 ]Xl5, mrs9 yMg3n3=Jxz, 
 
@)!)u royixix3g5: mws9{ wroy]g8 GgE5 yMgn3=JxzH, ]mf p8to Gts9Bxsy 
yMgn3=JxzH yxC Bxs Gmrs9H lxC ]b7n8 GyMgn=Jxz xrN3Xyzi x8txEsH xml 
xbsy wvJ3tsix3g6 bXi woix3t 

 
@)!)u WoEixix3g6: X3N4ymJA5 sfx wMslt4 wH mp @^u5 xwEo !^j5, xml WH 
Ji @%u5 JMw !)j5.  
 
@)!)u sXix3bK5:  kNw5 xf9 BxwK4 erbzi, wMslt4 w4Wtn8 y/E4g6 (79º 25’N; 90º 
45’WkNaxtA5), yg]C8 y4/E4g6 (79º 05’N; 90º 00’W kNaxtA5), Kw5 n8t vqhx 
(79º05’N ; 87º00’W kNaxtA5), xm X8t vqhx (81º55’N ; 79º30’W kNaxtA5) _xCAw 
xiA3g5 sXcbMsu/K5 
 
rNs/c3typsJ5: WDviDNgk5 royixtk5 royix3tmEkl vtmpsJ5 

 
rh]j1m]z5.  bmN WoExEcb3bb vJyiE/z cspncbCb wmw5 xml NiiE/q5 kbsqglt4 
i1oN3g3u bEsalt4 kNu ]f4g5 xbsysqg3u xf9 BxwS4 erbzi. gCZlxbK5 cspn3iE/ti 
grydlb iMh4g3u, bEsDJli miCug6 wm ck hiham]z5 iMh4]g2 dt]g2 x?tzi4 xml ck 
hiham]z ciQ/zig3u4 kNu4. gCZlxbK5 sfiz wlocuJ6 G!H NlNwlA cktQ 
xqtQm]z5 bwmwg4n/6 kN, G@H NlNwlA Nr]zymm]z5 xml kbsqiz miCug6 wms2, G#H 
grylA xml gryNytlA kNs2 ckwoziq5 gryNytlQ5 x4gxiq5 kNu]g2 wms2 xml 
dxawN3g5, xml G$H gryNytlQ5 wpk bfnsqg5 ck x4gxicm]zb ]fi, by3i xml 
dxawN3gi. xCAi xiA3gi xuhqgi cspn3iE/K5 xgwNDttymJ6 kbi gnDti4 
whob3izi4 ckwgizb wms2 xml wp1k5 bfnsqg5k gCzJ5 iMhisJ6 WJtQlA xml 
gry?oviLb kNw xeymiqi4 WJtoi4 niCugi4 wm3i4. bmN royixDtQ/K5 bmNgx6 
]fqN3gi4 cspnisJ6 dtg3u. bfx ]f5 rNs/nsbsJnqg5 xml bmN royixiE/K5 
royixijgxtx gCzJ6. 
 
ckwozoiE/b si]vz _ @))(u WoExK5. xfizi mp @%l xwEo @)l iMhiu 
cspncbMsgA5 xml ]fiE/qi4 ]f5 w4Wtn8 y/E4g3u. czb]hcDN3i5 whob3iE/zk 
bwmNtQlx cspnDNMsqgA5 yg]C8 y4/E4g3u xml Kw5n8t vqhzi. kxtMsgA5 
wm3u cspnbsJ4ni cktQ wm3lctQm]zb xml hDN3gcm]zbl. czb3tbsymJf5 
NlNwMsbv yfw ckwoziq5 ]fisJ3i p2n7 Wazi. kxtMsgz ttCymJi5 
cspnDt=i3i5 yMix3=u5 xml xS]t5 ckwoziq5 eauZ3LQ5. bfx ttCymJ5 
NlNwyJ5 @))*u xWlxMsqg6 ryxi bwmwZJm5 JMw sdi3XE/z !@u4 sdicLi 
xml srsf5 iMhq]Mz %@u4 i4Mh1icLi. xfizi xwEo &u5 !$j5 mDwi 
sNb3gnk5 sX4bsMsgA5. Jis kaxi czbhf ]fi NlNwyMsgz xf9 BxwS4 
erbzigi4 kbi4l eiLz ]fi4.  
 



@)!)u royixiE]MDm/K5: bmgmi xCAJ3u vJyviixgA5 Gmpu5 xwEoj5H xml 
xs/zi GJiu5 JMwj5H bXi WoElb. yKo]X5 WNhxD]y5 Wzh5 WQx3li kaxi 
mps2 skqglb royix3ttA5 gcb3=clb mrs9 WoE=xb gcb3=z w4Wtn8 
y/Egzi. euDi bwhmiso3X5 WmEJxaJ5 WJtQlA bwmwostlb hi3ymqg5 
euDcbCtA5 xml ckwoziq5 ]f5 bs=4JxaMstlA vJyifw5. xml bmN dxawN3g6 
W=ctycb3g6 s?ti4 cspnCh4bk5 sXANbwNElQ5. bmN WoExK5 wlocuJ6 
ckwozom]zb bEsalt4 czA5 ]f4g5 iMh4tlA xml xeymiq5 ne]/3g5 iMw5 
xml dxifw5 ct4yymJ5 yfw5. cspnZnti4 wm3i4 Wvi]MgA5 wm3lcm]zb xml 
yKixi xCAi xiA3gi cspncbMsbti5 ckwi3nsom]zb bwmwfb 
ttCymJdtctxinsJN3gA5 xyp3XoxJi4 wm3i4 xml WmEsizi4 wm3lw5 bmwk5 
bfnsJk5 wpkl bfnsqgk5. bmN royixi6 wvJcb3g6 grysmiti4 bfnsJi4, 
wm3li4 xml smJw5 ckwo?oxiqi4 hi3bsJk5 ]fk5. xyq5 WoEisJ5 kNs2 
wrxqigi kNaxtA5 NlNw3yi6 csm4bJa/3u4 bStJN3g6 miC3u4, xSti4 
eauZ3i6 xml kxtlb ttCXoxJi wu]iN6 ^aJi yMix3=1i. JistlA hi 
eiMsgA5 ]f4g3i4 xml ]fgci4 ]xf9u xml ws9{ux erbqi. WoEi wlocMsuJ6 GwH 
]fXoxJ5 iMh1iq5, cktQ ]f4tQm]zb xml wm3lcm]zb bfx ]f5, GWH cspn3Lb wpk 
bfnsqgi dWDcm]zb, GtH i4Mh1izi sxylb xml GrH cspn3Zni W9lb 
cspn3LQl n=C/4nciq5. douAof5 sXvb1ix3uJA5 xyqi ]fi4, wMslt4 Kw8n8t 
vqhz, yg]C8 y/E4g6, erzig6 y4/E4g6, X8t y/E4g6, yvw/ y4/E4g6 xml xmD6 
y4/E4g6. cspnZni W]MuJA5 ]fi5, by3i5, y]f czA5 ]fg3i4, kNu5 xml md=scb3ifi4 
wm3lcm]zb wpkl bfnsqgi4 dWDcm]zb. vJyix3gA5 czb3tbsymJf5 
kNaxjcwi3u4 Niiqi4 ]f5, Nsfl ]f4m]zb ckwoziql. wmwgtlA xCAu 
hCymJi xehwcb3gA xyp3g3LQ9l wkcqgi yMix3=1ig5.  gcb3=c]M3gA5 urs9 
gcb3=zi w4Wtn8 y/E4g3u. WoExK5 Wjtcm5 grysmizi4 yMJx2 vp3Xyxb 
x?tzi4 bwm bmfx WoExK5 urg3u4 s?l]i5 hiic]/qg6. 
 
WmEsiz: bmN royixiE/K5 x4hDxE/K5 gryJNdlb WgwNsqg3u hi3ymqg3u4 
xml ckwgcbm]zb bEsalt4 ]f5 wtlt4 dxawN3gi x4h9 BxwS4 erbzi. bmN 
cspn3bK5 gry?otycb3g6 WJtcgi4 cqig5 wrx3uzigl ]f5 bfNig5 wti3u 
dxawN3gi xml hiymqg5 wpk bfnsqgi4 smJ3i xNsmJ5 bfnsJu xml wm3li 
sdJgwNuqg5 yMJx2 vp3Xyxihi4. xmlvi, cspiE/K5 WoExi5 ]f5 W9lQ5 
xg3bsJN3g5 gry/svidlA ck wky vJym]z5 xyqi xi3icNqgig5 ]h3l yaEu. 
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