2012 Nunavut Research Licence Renewal Application: Wayne Pollard
Scientific Research #02 052 10R-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, McGill University,

2012 Research Team: Wayne Pollard, Chris Omelon, Melissa Ward, Alfonso Davila, Dale
Andersen, Chris McKay and 1 student field assistant.

2012 Fieldwork: Planned fieldwork includes April 5-17, and June 28-July 10.

2012 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), Bunde Fiord
(81°55’N ; 79°30°W) — same as previous years

Funding source: Natural Science and Engineering Research Council of Canada (NSERC)

Overview: 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.
These springs are very unusual and provide valuable insights in to permafrost hydrology. The
primary goal of this research is to understand how cold (~0°C), saline groundwater interacts with
permafrost and the high Arctic polar desert environment (ecosystem). A second goal is to assess
how these springs affect the surrounding landscape. Specific aims include: (1) to determine the
distribution and geographic extent of this type of groundwater system, (2) to determine the
source and age 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 scientific questions.

Progress Report — 2010 fieldwork. Between March 25-April 10 we undertook measurements
temperature and flow rate measurements for 2 groups of springs at Expedition Fiord. For the
second year in a row we had problems with logistical support (PCSP) and were not able to
complete most of our planned field studies, in particular we were not able to get to either Strand
Fiord or Whitsunday Bay. However, | was able to collect water samples for ongoing monitoring
of chemistry and environmental isotopes at Colour Peak and Gypsum Hill. I also completed
annual GPS 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). These
data indicate that 2010 was again a low snow year but fairly typical temperatures with a July
maximum of + 10C and winter minimum of -48C. We did however experience heavy snow



accumulations in April and again in late July. July snow also caused significant logistical
problems. Aerial surveys of springs in other locations on Axel Heiberg Island planned for June
were not possible due to logistical problems. In July we began fieldwork at a site very close to
the Gypsum Hill spring that we believe is an inactive spring (old no longer flowing). This site is
important because it will provide information about the geology that controls their occurrence.

2012 Proposed Research: | am again planning both late winter and summer periods of
fieldwork, including: 2 weeks field beginning in early April and 2 weeks in late June, in both
cases this work is based at the McGill Field Station at Expedition Fiord. The April observations
are extremely important because it allows me 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. My work 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 precipitates. | will collect water samples (~1 litre) for hydrochemical analyses that
will be compared with previous year’s observations. Thee 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 ground
penetrating radar mapping of ice and spring deposits, snow surveys and the collection of data
from several automatic weather stations. In June | will look for more active and relic spring sites
that may exist on Axel and Ellesmere Islands. June 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. |
will visit springs at Expedition, Strand and Bunde Fiords as well as Whitsunday Bay. | will
collect samples from springs, lakes, surface runoff, soils and precipitation will be collected for
chemical and biological analyses. | will dGPS map the location of spring outlets, flow paths and
structures. | will repair and replace sensors on our network of automatic weather stations. This
work will be based as the McGill field station at Expedition Fiord.

Significance: The results of this research are providing 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. | am
the only person in Canada doing this type of research.



2012 02 >T Pcrodo’dt A<da PN o(D>cfo- ¢ QPPN DA™ <

Per oo I¢ BDANSo-* o N>C02 052 10R-M (d5Jo¢ dIMAo9)

Acadl (PYPPA: 94UAQDC dbCI AN ALAPC d*a DS APANKT
P A t)KPIS dd° HASY PPC o

AcadNot PN DA™ <56 LPD P NAR oS,

20127 PP oA NP o4 DA™ <56 dns DI ™, Tl 24¢ ADRA CAc, N> *D\*°,
dn® LbA AL APP* Aco<'N (Ko Ab<ND D%,

2012 (Ko AcnoP D% < tPL<J¢ dAnc 5MC 1716 AL <o 28MC < A 10

20121 AcndPCPLEDS dd™ HAASE PPC Lo ACPDAIT, Ach so APANK®

P atd*<PT (79° 25°N; 90° 45°W), PI5 P*-atd® (79° 05°N; 90° 00°W), SAC KN

b ¥ Ao (79°05°N; 87°00°W), <*N P> bIT (81°55°N ; 79°30°W) — dDAa ¢ IGJ<o-
’S> o

PaDboN/RC AoPL Mo Pero NS AL >V Pero<o ¢ bNLMMC ba (I

Acadno<C>S (La AcndabCPLESC PSodo birodt (o bDRNNLC Dot
AL FALFQPH M obtea D CAP¥W oo oal D¢ d¢ ADPP* Mo oa*lo 4d° HAS®
PPCo. Cdd d¢ ADAQD I dLs ALAD<o? bPRNP LR Jq¥AQDC
Pt<Ldo o DUodACAFDC (Ro PPN No DPP<a ‘d5C boNM o ANMRC
Ot oAb, CAb¥Woo ool AL® > <dNPo*l boA—™ L d4Aa Do
AL INEI< KeDRLUC 4€N* o IPPbodoC dALAY*L DSLAYC bo® CLdd d°
AcbCL*C 4N b oac® ISULoACAESE A< Pdo*l (1) aoaAPL M o d¢
AL 00 ™IS boNr DAPPNPYIS 50 dbCL S, (2) anaAPL 5J aPALLYC AL
%ol oC>MNPLYL ALY 0a D%, (3) JPP<adsC DbPrA~a’ sl 4PPLa
0a*C AL bo CLa <I<dobLE 0alDT ALT® d4UACDT 5, AL (4)
PParNod ARY o CINDAIC PLNAC dro, CPo d4¥WA Do . dodDo

A APILodo dSdo bDRNSeA S DAPPPLIC PLNot oCat INPNe® boAdTLC
AACACE ALAS dL5 Alo® CINDAIC DL o AT Al Ab<Sso JPP ot
o0a D¢ dPPLo™ ALAS o0al D¢ AL Do PePoPNIADC PPN DE® o AT
d* Dot bPRRPCBNC NI . (dd ¢ PabLSDPNPS S AL P o <PNSC

PP odo ¢ dAdNo® PP a ADAa D%,

AcadAoC Pob™ - 2010 Acnl\No~. ddo*Lo L 255 dAnc 10> Da oD ¢
HOPNBC DI AL o PPIBCSC LPALS do APANK® PrAtdT. dA<* o <SJT
(LA dbD*DPNbcPSC CKP*Co I A DD oI (PP oDenndd) AL
ArAPac DS <SabPLESC (Koo bDRRPLESS AL PO PradlRac b al
SAKNN bMAM o5, PP<do, ALT A<ac DI bPANPNENNt bD>MNGNIS ALS5BLLC
dlo AN~ ALSHHBLEE CR® bl Al PR ANT. AbarRac D=

B CNCDPLEIE bPRN LY Pd ot DNPPLEL PIAC I <P o PN Ao,
04dN5CH PeodAC DBCAYo AXnracPIE>C >N bPRNPNDC (P> ®



NNSA<d<® 4CND< PAPoo PP s AP <edo*o BPRN D). (d4 asa AP~C
2010%JN5J <>NPICPI® P> CALADNAGQD so- < AN Bl 100 Ddoc*
AL PPPIC o MM 48 ot Avo b PPdo AR 5 PD* dAAPNLI o%<do o
N Al S AT dAc™ Ao PI® (KD*ParosC. b L CNCDPLEIS bDRNPNSC DAMKNIC
AL dP*o dd° HA>® PPCo <fa L PCOC o€ d<ac PO B CADM IS <N Al
AP DI (Ko AcndNo bo Moo PRE ANS PAIS AALPSSC dMITe (oC>I®
dJoO%*). CAa 0a*l ALAPI® AJNPLJ DNPNo® AAM<aSNJS oo™l AJd d>erPsLS
boAL—d<c"* CAbo.

20121 PP/ oPNPLEDE: <abo T DPPIC AL dAPHdC CAbo o0a ™o
AcAa<Lo*, AcPoNE AaAdPPo LPo® CAbo Acnos™ dAACDS AlMSo*lo ~obD<
o0%do, (LA (d4d Acnon<LPb LPPT Acnd\dC DBbCA Lo APANKNT oAt
dAncT PPALYSS ALANCG S ASNPLSY (d¥aSC Ao o AcsCDPLM Do
boA<d<o* dL> ool ALD< d*o* o AIdol Al CALACPNLSM AADNCHLL
BOARP LM (PARC YN b oA\ ot (Ko Acnon>>¢ ALAD SN
G P PI® AADBNIDBCLE bPANAMSDC (LT P<Ja sl Acnds Abcbbo o I
AM SACPLOM boAdoAF P CADWE b<Pdo dDCDC o AIdLNod Al
4B b<Pdo Pd< PACHLAC Al ANl dhoDBCIE b oA Lo <.
odNCDM ALSe® (ANPSRAM) bBANPNNot ALS5BLC Al b>RNPNNSNC
%boAc D> —LWC PDodo dSJcPIo CIPLENeS. (I bDRNPNMPLYC A~ NNSPLSC
APR 5o P< A0S dBCo™C 4PPLo Mo AL ALAPo* ALS b (LAG
CINP IS At o5 CINDAONIS (D BPPNeAFDC Ab< K< DPPDPLoNo® Ao
CIND S AL AL Ado CINDAMIE DL b oA—HCLWC C(dao dPoAca<d>C (Ko
AscbboSodT <% oo D¢ APAMIC bPLINNRI 00 UdIbACT® oot Al d¥o,
>N PUMLDBCEPLESC AL odPLESC NNSPLNC Al NNSLedNo¢ Peo<diat ALC
NoPNod Pobo DM d ot AL dbAoict T AL AP PPC*Lo
ACBIAandbLE NoT (Ko AcnoSC AscbodD® (A) DPI* 51 d< PaSo*, boNl
d*NPL™C Al ALS5%LMC Cdd d5 (A) BDRNPNe® A“5C Ad o (NP0
boA—<—<dL*C (N) PP PP <Kedo™C DAY Al (P) bDRNPNe ATLC
%boAL*C5 NNSOPE KRASH RPNt ACHLALC DLSCh d¢ APANKNST, PISot Al <*N
Prat)T dLoM® SAKTN b A, bDANPNNe AN DM dbo, (PSo, b<r <o
dd50¢, 0a o AL LdodAoo* odN5*L bDANHMC ALS 5L C Ad oo
CINDIo® DLEIBLAC DU CNC>PLEIC 0aUdobAcdDM aoL™C I, o PILMC J°
AL boAINED o IPAATIDMN Al AP A M BORNPNC P o <PNrLSC
DbCANNo ool (La Acnds>C D™ Ao dD® LPP< Acnd\*LC DBCAdo
AANK® PoADT.

ALAD o (4 bDRLSC (M PP o<dPNMy N dDAaPNP < oCot L5 ALAD<o®
INPNo® AJNBIo® boANoA ¢ ALAC o DT 05 ddWAa o o, bNLIC
AcodNbo AL Aba AZBNb o APLY>C ALAP ™ 0™ boAcLcda™L
ASNE® d*MaD AL o€ Al ADAQDME PLNAS Ad o CINDAIE boAdo*C. (dd
PP IDC AcadNo Ab<PLYE AcDSoNt Pa b bNPANLSC (dds DPAP A (dd d¢
Ab<¥Aa A <adN™ AMGALLSSCM ¢ XAl DL L* AodNM ba (I
ALADRETt PP o<dPNb 5.



	2012_springs_research_licence_app
	Progress Report – 2010 fieldwork.  Between March 25-April 10 we undertook measurements temperature and flow rate measurements for 2 groups of springs at Expedition Fiord.  For the second year in a row we had problems with logistical support (PCSP) and were not able to complete most of our planned field studies, in particular we were not able to get to either Strand Fiord or Whitsunday Bay.  However, I was able to collect water samples for ongoing monitoring of chemistry and environmental isotopes at Colour Peak and Gypsum Hill. I also completed annual GPS 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). These data indicate that 2010 was again a low snow year but fairly typical temperatures with a July maximum of + 10C and winter minimum of -48C. We did however experience heavy snow accumulations in April and again in late July. July snow also caused significant logistical problems. Aerial surveys of springs in other locations on Axel Heiberg Island planned for June were not possible due to logistical problems. In July we began fieldwork at a site very close to the Gypsum Hill spring that we believe is an inactive spring (old no longer flowing). This site is important because it will provide information about the geology that controls their occurrence.

	2012_springs_research_licence_inuktitut

