2014 Nunavut Research Licence Renewal Application: Wayne Pollard

2013 Scientific Research #02 008 13R-M (multi-year)

Project Title: The permafrost hydrology and environmental significance of perennial springs in
the Expedition Fiord area, Axel Heiberg Island

Project Leader: Wayne Pollard, Department of Geography, McGill University,
805 Sherbrooke St. W. Montreal, Quebec, H3A 0B9

2014 Research Team: Wayne Pollard, Melissa Ward, Dale Andersen, and 1 student field
assistant.

2014 Fieldwork: Planned fieldwork includes April 15-24,

2014 Field sites: Sites on Axel Heiberg Island, including Expedition Fiord area (79° 25°N; 90°
45°W), Strand Fiord (79° 05°N; 90° 00°W), Whitsunday Bay (79°05°N; 87°00°W), — same as
previous years

Funding source: Natural Science and Engineering Research Council of Canada (NSERC) with
logistical support from the Polar Continental Shelf Program.

Project Overview: This is an ongoing project concerned with the study of the hydrology and
geomorphology of cold hyper-saline groundwater flow at several locations on Axel Heiberg
Island. These springs are very unusual and provide valuable insights in to permafrost conditions
and the hydrology in cold deep permafrost. Preliminary results indicate that there are 2-3
different types of springs and that the local geology, specifically the formation of salt domes may
have an impact on permafrost conditions. The primary goal of this research is to understand how
cold (~0°C), salty groundwater interacts with permafrost and the high Arctic polar desert
environment (ecosystem). A second goal is to determine how these springs modify their
surrounding landscape, and a third goal is to explain the unusual landforms associated with salt
precipitates. Specific aims include: (1) to assess the geographic extent of this type of
groundwater system, (2) to determine the source of the groundwater, (3) to understand and
explain landforms and processes related to the interaction between groundwater and permafrost,
and (4) to describe the microbiology of 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 purely scientific
questions.

Progress Report — 2013 Fieldwork. In 2013 a new MSc student (Melissa Ward) began thesis
based research on the hyper-saline springs located at Whitsunday Bay and Strand Fiord.
However, bad weather and logistical problems prevented us from getting to our field sites in a
planned April field trip. A second field trip in from July 7-14 was more successful, Ms Ward was



able to measure temperature and flow rate measurements, collect water and salt samples, and
make detailed measurements of the morphology of the various landforms produced by salt
precipitation. We completed annual dGPS surveys of the ice and mound formations around the
springs at Gypsum Hill, collected data from automatic weather stations as well as completing
snow surveys (the latter are baseline data that form the core of environmental monitoring and
climate change studies). The climate data indicate that 2012 was an average to low snow year but
colder than average air temperatures. Spring melt was the latest we have seen in more than 20
years with complete snow cover remaining until early July. A July maximum temperature of 6C
and winter minimum of -52C were recorded. Aerial surveys of springs in other locations on Axel
Heiberg Island planned for June were not possible because of weather problems and widespread
snow cover. Analyses of salt deposits indicate the presence of a hydrated form of salt called
hydrohalite, although not uncommon chemically the formation of large hydrohalite tufa
structures is considered very unusual.

2014 Field Program: For 2014 we are planning a late winter project designed to observe spring
discharge and hydrohalite formation at Whitsunday Bay and Strand Fiord (Axel Heiberg Island).
Fieldwork will be conducted from April 15 to 23 and will involve Pollard, Ward, Andersen and
an Inuit field assistant. This work is based at the McGill Field Station at Expedition Fiord with
day trips to field sites. The April observations are extremely important because it allows us to
observe the nature and pattern of groundwater flow under cold conditions as well as allowing me
to evaluate processes that occurred during the previous dark season. Field work at this time of
year provides easier access to most of my study sites. Ward’s fieldwork will continue to focus on
understanding the behaviour of saline groundwater under cold air temperatures and in particular
the formation of surface ice deposits, frost mound structures and hydrohalite precipitates. We
will collect water samples (~1 litre) for hydro-chemical analyses that will be compared with
previous year’s observations. These analyses document changes underground flow systems and
the importance of chemistry on both physical and biological processes. These studies improve
our understanding about the physical, chemical and biological processes occurring within these
spring systems. Field activities will also include mapping of ice and spring deposits, snow
surveys and the collection of data from several automatic weather stations.

Significance: The results of this research provide new and valuable information about the
behaviour of water in cold permafrost. Together with my students and colleagues we have
identified important geological characteristics related to perennial spring occurrence as well as
new and unusual biological features. The results of this work have lead to partnerships with
NASA who believe that these springs may help in the planning for the exploration of Mars. My
students and | are the only researchers in Canada doing this type of research.



2014 o0a>¢ PPN A" PNCAN oCYNNPAPN Aa AN DAY >
Wayne Pollard

2013 PcrPodictd BPPNo® Al PC #02 008 13R-M (dS5JLN* o)

Aenad¥=EC AN I4Yo™ 00 D¢ AHdoO® boA—™LME AL AN o
AN DN ALYDBCo ™ b M 5dAC oo ™o Expedition Fiord, PPCI™ Axel Heiberg
Island

AT QUIME DAY > oacno®ll Ao\ ~T, McGill University,
805 Sherbrooke St. W. Montreal, Quebec, H3A 0B9

2014 BOANNDRE DA™ > Wayne Pollard, TN 2<¢ Melissa Ward, CAR  4*DK*
Dale Andersen, <\L> AC(>P® Ac®odD®* Ab~<N.

2014 AcndMe <P~ ABPPNPLR® dAAC 15-T¢ 24-°

2014 oo A® BLPARNADIDS  PPICT Axel Heiberg Island, AbrPN"5d b 50"
oa ™ Expedition Fiord (79°25°N; 90° 45°W),b*%  Strand Fiord (79° 05°N; 90° 00°W),
b 5t Whitsunday Bay (79°05°N; 87°00°W), — 1Go-)(P* D <c PSCHM¢

PaPFHNNRE PPN Pa P (N oal™ PePodici I dLo As* c*
b>MN'e- I bNL™*rC Natural Science and Engineering Research Council (NSERC)<'L >
DPDSCOIT Ab<Nre ArcticNet. 4> *(><o* Ab<D¢ Polar Continental Shelf Program.

Aca i DoALMC b aD®* (Ca Acnd®d<® A'INDD* bPPN ¢ oa b€
Asdo b*oo dd¥o™ P<Tcdo™Mo (Ab*o™ots LoST*D* < d<®

(P < Ao PPICT Axel Heiberg Island. Ctdd AIM*J << (P < dRC
DAL DPPHDLRTP(D LN S bo' 0a Pt dd¥a™L ID>P<"ANrL™LC.
bOPPLASCC PP oM et L AM AT D0 I MLC ALD oM 0 ™Mo O s
Lol AsdDlM CAb*JbCo™ 0 NP 5Nt s b dd4 o™ o°

AN PNOA e ndct > <"do ot IUAFDC bBPNCHC PPN S o' obcaD®
(~0°C), CAP™R 5 LoGTO* <Idob L™ dd*o*Lo¢ o0a P Ao Lo
DPDICOT dXN*L o boA’RCPELMC ABC JSLDN® bDra ' sd bot AMWIDC (PIDC
LPrIPNBCL™C 0a™of Lo AMSMSC JGUD<® DPPHDa Ao PP O™ o0a AS
APPLoMC CADTE ANNPLR AN Ld. DGUDNC Dd< (1) bbra s oo™ ol
NPDLNMGL A< d<® (2) bPPra 50 aPUBCLME ATPo™ o0a b AsdoO®,
(3) DPPoPafso 0a UK A< Do s dla™UD* AP I
4D b L NG, Lo (4) DOPPDP o A NarLo™ (PHPLYC d4Uo Lo
dGJLRAC PPN LC oCot bR AR ATPo™ <L PLRAC ot ANT0HJ
boA—*RLMC IPPEDEb 0 o 0K AN ALPo* o™ D¢ d(o H*a
DPDSCOI bBANICPDELE ATDo*ot PPDSCOM dNeIl. Cdd C(PJHBCIC PaP>NJC
AP AMOC bDPN D¢ PrPodiotdt DG*UbIA D,



boADLMUC Pob - 2013 Acnd™a®.  2013-T AcPchD* Ao N><®
M\ 2><¢ Melissa Ward) PPN < dee PO* Ao PPNYC AclHoPt CAbWo™
AJD* (Lo M 540 0a™o  Whitsunday Bay <L Strand Fiord. P <o
FcPRoc™ ot Lo PP CNPRC o 'Lb(M "0 DL ac P aNd B>PNArF>C
dAncl < PLLLA LN, ABC bPPRNeP<® < A 7-T°¢ 14-1¢ b NdPino. CCa
La® D€ PGP e PO Pdo™ot AL boMl & <dNlo*lot, AT S A"Ho
Crb™o™Mots A"so, dLo PPISFLHolC b NP YL CAP™o*C oal O
ArAPPDJC AGJCLE PPN NT ot occPo™Mo? 0a ™IS aHa A'C>THNE
dPo™ot, d'Lo DN PLI dRC AMJPLR dNDD*  Gypsum Hill,
NNGC>PT* PPNt Lo O>MDo™o® bPRNLONE [ P DI

APLA> <D NN ARNMot BPPRNTIC AL PPt AP <K do™o®
BOANC>~N0S). Pl bDRND>C DBYLIE 2012 dd oA Dot

LNHBNAP* Moo PP ot ND " Ho. PAMEIC I><"do™l PR DD
CALM 5 BPPRDBCt dGdoC 20 PR PD® IDNBA N PLE <Al PP o
P>CA%a o R Al DPILNYPD® 6 Lo PP ot A PO® =52, SMCAdC
(PYPL<o® (datoNt PPN <o CPPLLLA LN <ol PPdo b <"ac PO
FeoA%a ‘o™ ot I>NBA ‘o™ o"H. BPPNODC (APYWo™ ot PBPL PO KoL I®
CAb® AChoc*o® dN%BD* hydrohalite, ACbbCio-*Lo? BPPLEP>PWH* NP o
PTa'Noo b NP PLRC P> OO

2014 Acad¥odDS 6 1¢ 2014 <o PNDBDIC PP>YUAN o o AMdisSd C(BIJL"HNJ
P Ao PAMEIC AL IP< do*C NP L b M 5dC oa* o
Whitsunday Bay <L Strand Fiord (‘PPSC*Axel Heiberg Island). Acndao <3¢ AMdio-D®
dAncC 15-T¢ 23-1¢ PId¥o 4D > “Pollard, >4 Ward, 4*D~\*Andersen <\L> Ao
AbJNB 5Nt o Acad®odD® AP ADDCodD® CLAPNT b*5dC oo Mo
Expedition Fiord CAJ* LD %C oMt bDANADLIC BPCLE dAncT bPralo®

AN cnbodils ARNMHd (PIJ"a o dsNd ALP o™ o 1D R <L M ¢

b oA LM s ot AN Lo bDPNLONY oA e DILMC DP>YNLHJ
CNoJ. AcndnodiC>C ot LN HdAc PLLNDo<LC BPANAD RS 24¢ Acnd™L
birocdD* PR o oo (Ab¥Wo™ Lo TD* o*LAN"Hd <Ll
Aot 4P < do™ bYW D* occPo™, ddU* o NP PLI <l

A< o bNNo-DIC Aleb (AC>PS b oNG® 1 litre) Ao PPN 5o
(drD> oo dbol ¢ boA o \DPNAMLMC Cdd bBANDC>C NNGCD>odDC

AP <K do® 0a P dCo¢ <A Lo Ao PALMC b oAD", (°dd
B>PNoC¢ IPPR PP od'LC NarlLo™o®, Asc*c® >Lo™M oo
AL AN LM Acndar>C AbPPNPLodD® 00 W<dC oL C o b Lo
A4, BB <l bNNLC NNSCDPLRe® o <PNbdS.

NcnPo™: bPrNon>C IPPITEDC o(o® DNDBDobs DNPLICDoLC A®

B> oL AR LME b AIMOD® IAUA DM MD®. AbNMHMC Ao NP <C

Lo AYPLAIC ATenb<o? o0al Dot DAY dDP<ddo® L5 olot P Oot
dPrLYo 0P BWoDo?b. AcndnrC AsdoDo® INPLED ST Ab<NCD> P DJC
PA%a ¢ D> NNLDo®  NASA Cdd A< =< DPPEDJINE Ab<CPLSLC
0a ' <4CC 4P 4ot ANDBD* Mars P<*CP>HCN~Hd. Ac™odDC PR 5 bbrRNDISRSS
CALASIM ba(l.



	2014_springs_research_licence_appv2
	2014_springs_research_licence_app Inuktitut

