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Db®CHILYC ACa). @ dNAYPILo M abaAYALC AL o 14 W<Co CRo Pobbos,
DS/ ShPAL D SACHILLC, L IDcSdycDIN P Do N Sb>M oS¢ NeaPND>< AL Lo
(BB) Kane Basin (KB) a..0A¢ Ao M*.o¢,

Dobbo DSbCHALLG SWG [Sb>MoS5I¢ AcnsbNPOC ba C-<IdPOC > {NsbNPOC a oo,
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>obbt NNGeC>C S, N, PN (SWG), E. W. ><5* (SWG), K. L. . ADSbA (SWG), N.
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L<C 1: AP<SSo™L

ba.CM-<dPO¢ P> NSNS a0a¢ (JC) \P®eNCH>c D>eI® INP>CCD Ho
“Q*PSbNPJL DPYBLSBNNE oIt ba C>< LRLMd o, 0a D¢ LRLY]S, IdPODC LRLed ¢
ADS Ao AL AP Nos ¢ a0 (MOU) 30 DOAN 2009 (Anon. 2009). DGLH<ICAY e
MOU Asb/D>*»oN (1) b ‘NN a oo Abdo Kane Basin <L \*oPND>< AL*Lo
> CPY)oC ADSeALSa I AL 0 UNAM oS¢ D ‘NosdC P20 N1 QD (2) NSePNNN
P> oghNeIr e > CPa* M 0 ASb?D'rad®I¢ L oN 1O%ChN<dc*at APseAdgs e, JC
LSePNNP>®IC C-Lo® AcMyP>YoC SbBAR®NGC AcnsbNNMDaC (SWG) Db P<Pa 5N
Sh>ANSPNGEL®DoC <L DSy DS ON ARNSH®Io AD®AIoS I <L I>cNos I Ko PND<
AL*Uo (BB) <L Kane Basin (KB) a.o*M*c. JC AcnN‘NcP>I¢ SWG-d*o¢ <1D5DN
ADC UNo ¢ DA PYoC SbP>rNN ot DPYN<IPNT S
(1) AsdroN SbNDNe BLYSC>Y*a ®D¢ (TAH) Sd¥¢g M KB-I¢ <L BB a 0*M*.0¢ Do _N¢
JC Dobbot NNGSYLYoC IDSdy M oS <L (2) SbEAN®NGL®Da DDA sN JC-
SH>ANCD T 0¢ IODPCPHNC advCPNo¢ AP7peIat a 050C.

LA%N=5J 2010 SWG DodbcDe >®D¢ JC-d*0¢ (SWG 2010) asaAYAYcC Lea>r¢
DA% P> IPILPIPNNAS AMAT e 0¢ Sb oA Lo M0l SWG o%b>dc >®IC
MADNECBILNE Ao of <L SR anN<ISb™% ¢ BB-1¢ <L KB-J¢ D> 5L P oC,
A<, AMAo* M of AL o N ®C " o¢ Sb>AAT® (PVA) Cbd< <IDDNC L Lea D><r¢
Q*0CPROC geRgC 100%-I IIRNACPDIC A U®NCHY 0t MRPRNCHLC CLoP* o
ArdgePe of sbN*aPn<G,®INC Sdct ASGJAC Sb *PelLbC (PBSG 2010). SWG
SH>AbACD®IC JC-d*a ¢ AN U<LPNCHYE > g bGAC BALCHOMYOC 10-15 ASGJAS
DLCOC PY DL DPZNIPNE AYDNSNE DPSH®NNLS PYA-ULC D 5L DA Ne¢
CALA®G*L.05 D**LANY\D>a N, AcP<Sod, SWG



@ Oa A%/ PP JO®*CPHo P> ®I¢ AN IY7rio™*Lo¢ /dbP*co™Lot, dtL oal
SgeRYET N LuPIbC ¢ AP7pPta 3% P o< @ NeC>c DN N Ceda™L Mg o e
1990-*Ng. A*SNN<od Do LN DPYPIPNC AMAg /e o¢ <L Sd¥RYanyn SbseC ¢
(PBSG 2010) <L <*NSTC ARN*Lo € P7pseDC sbpy >Rt NegPND>< AL*Lo Sdco©
QGJ®IE, SWG ADSdne PRI oC MADNCDLLC A, AMAo™M® o¢ a sa AYAcS,
<L SdfRXo L N<SbeCH N AYD> N BB-1¢ <L KB (SWG 2010).

DA P*< Do APL®RNNGTC ACPSIC Moo ANAcS¢ BB-TC <L KB,
Sb*LCAdC oA Sb>ANPNSb D> /dedt oMLC ba*a*Lo PP®CHIT DA L*Lo
2010 sPreP=oN 1D%eCP>o*L.ot 1I%CPo®It CIR**LC B> I**LDNDRTC
QDA A®CHC PP b CAdt Sb>pNSaDY® ANy L dMALc®o¢ alLDo acGShot
MADAC>o M 0¢ a oA BB-T <L KB. DabbcP>®IbGC P> ARNHh®IgC Lrn P+ Og<
Q. ESSRoC Sb>ANTES, ASh/DN= DN IDcSdy>LC aHL Do Do <Io¢
QA AbdYeC>T M 0¢ AyD>Pba®D 0¢ (MR), Sb*LCAedC Sb>aNsae, <L I>*NJS M-R - (SWG
2011). SWG ana A%/ P>®I%® b oAc*Lo*L MR AP>CYJc P>®I%® II%CP> o Sb>rNAT TS
ArAg™re ot QL SISV anM<sb®CH M of BB-T. Sb*LCAdC Sb>rNSTSe @ DNACH> >*D%
N> Do AD%®C> oo brNAMDOd KB, SWG Ach®™/c DD AN*arPNPb*c ™Mo ¢ L
AR M7<N*N g CLPP*0¢ ID%C>Y o DShbNMr<NNc>*IJ SWG BobbL, JC
QA AP IBAPNJE MR D%C>LPLY CLeP*o¢ Ao o
AbR®AC>NCMY o 0¢ Ao* 0 0a 2 NMNJ MR <D%CP>o™L, <L A"NM<od ¢d*LC
boA*T Y ¢ ICa ®IMNNIA*aNDH®D A Do Ao dMAgM*of MLDPRCHYo¢
sb*LCAbde Sb>pNSade.

CALA®c™L.0¢, JC <DcSdrcP>*D¢ INcD>/LY 0¢ MOU-T <5GJ0¢ A*LA0¢ SbD>rha s
Acndrc B>+ NJS MR BB-IT <L KBIM NP NCP>oo.

QGJILe® 08 SBEMTSIC Acnd® K®oPeNCD>c DI SWG-d* 0t AcSbe >Ise
A*LAoC SbPANoS IS (1) Do SbPRRNSHCSo® a 050¢ ADN SB>MG\o ¢ ba*a*lo
sPPeCo, D *LC A L Lo AdPO¢ <L KB-TS (2) G%PC>oN¢ sd*I<IcNC>LLbdC
SH>ANDNC QYUN0¢ <AL <Sa0f a.o05cC P *LC A*La*Lo AdPOC L KB-T¢ <L (3)
YarNot odC>aNC SHBANGNAC <D0 (@ 0CHYo) BB-T, KB <L <9O<o < A*LAoC
Q5GJ0¢ SbP>ANPLo b P BPISKPGCPN 5 2011 Pdo*L JSLSH®INE 1) MNDAC> N
Mo N <L QJC>o N QSabo*Me (L <56J*M) a. oM< BB-I <L KBI; 2)
LAPYAN=ONE 0C o MRPRCHY O Ao 0f SN D>SHC®/LLYoC (1991-1997), Sb>poNne
ArAo™Me AP7nsbeCso™Ne; 3) asa ASHNC P BB-J <L KB-J¢ Mdo*Meof <L
SH>ANPHOS SN @ v A®CDALo* M 0¢ Cod<; 4) MADNLONE PLoAQECHLE L PO PS¢
(C*PP@ Do) D%CP> SN AMAo Mot AL o M0 SBANMASN; <L 5) SbP>pR 5N
@ 0AS a [*LSbCSa Nt ARNSH®IoC IQN*Lo¢ LN 5bCSa L of, AD®Ir Jd*L
Sb.oA*T*L, 0a*L <AL a *LSbCSso N <L <DA*Q Do gSPrNC, Lea > Dobbt (SWG
2016) CI\P>NNNC DPCLWUYoS, @ oa AP/ Sh>N®N 0 II®CHLC b oAo ¢ <L
Db/ CAT L SGJLe®0¢ >N oSIC Acn<se,



W<C 2: AdrAc™MC ana AYCPo Nt K\eoPND>< AL*Lo <L Kane Basin

0CaC Sb>AN®N_0C SH>ANSTeCSb/L D% BB >R H5*¢¢ KBIN D<o DP/P<PNo<
ArAoM* 0t a sa AYSC>a*M 0¢ 1997-T¢ K<C 2 <D%I% [*a GCWST JP/N<IPNgC AD>*MNJS,
SLICNCD>PLSedS, ALl AYDPbo ot DR H%G¢ @ *.0CHYo¢ Sb>phosi*L¥o BB-I <L KBl
SE>ANPC>B DN M Ag™M™0¢ Pec*C,

h<C 2 /2T @DaAYAL® SHPANACSTC ey NC>YC dd oMo 1990-* Mo
<L 2000-*M%o SAEI<ICNC>ALEdC DPZP<IPN N A LLbbS><ISLYUC. a0AC SbD>ANSC>Re >
sgrLPPCPC> 5N BB ao*MoC <L <A Do 156 Ao Cedo™L LSP<*o® (1990-*M*o
DPSRede sPPeC O L DASHLAYC DI *LC A*L*a Lo <dPOS; 2000-*N*a DA LbdC
> *LC A*L*a Lo <dPOC Zd*Lo) CALA®T Lot /D o< P®D® Sh>ANS 5N o oAC
AYDSI DD DA OIS CLATHLNAYQ® a et LC AYDcD®DoC PPRedE. Sb.oAo ¢
Cd"\D>NNNCE 1990-*2a <L 2000-*Mg Sd-I<ICNC>ALIedC DPYNP<IPNC @l *oSbeIN¢
SH>ANACSIC PRPEYINDNE M Ao @ sa AY®YLo* N <sSJLe>c®IoC SboMy<o M o
92% A*a D<ot <Sact A*LTa Lo PO PASLIC COAMLNNASQ e a ¥sbY<e sPPseC 5
A *NC QSaAC AL DPhedt 1990-21 g

Sb>ANO b PSTRJC D%DC SboAc*LoD>ALbC®IDba< <L L*a GCWUST
Sg-I<ISNC>ALRPdE DPYP<IPNGC Sb>RN®INC IP7nso ¢ Sdco® SGJP/LYoC LSPeo
DPCLWUNoC (A5, adrlLbiCio™ Nt <o) DrLIeo L SdeASHICDNTNE, 7N e
al oMt 4SGJLe®0f, <L AP7a®Dot DNPCSANC DR HegC PNDC®Io P NJC
SH>ANPNITC CNDNNLE IO TP N<Ie/LLC 2000-*M*0¢ BB 95% DL/ L (Ao,
<DPCPRE SP LIPPCDYLY.0¢ @ 0509 CPPcL Moo <L <G Ao<o <PAPN <D
1990-*M2gC. b= Pn%/LE UL 60% <CN“cNADIC @ I+LSHCIa N %o ID>Yedc,
SdASHC>No D> 1990%M*0 <L 2000-*M*c< BB D>*LI/*anc D>®CH ¢ < 50% CPcLoe,
Cd\D>NNYSe CLbP g <% NecbeCSo M ALl \WSbeCSo*M¢ BB-IC AMdg*M*0¢ 2000-*M*o.
Cvd<d N\WUo DR Do ¢ YdbPeaSo Lot ASGJCLE <L P"reDo¢ YdAHICST*Lof, A7nds
>*LP o 0¢ Bbu a J*LSbCia™Mt <L NJNN“oON ad*LsbCio™M BB-IT a. o™ ¢
DLra®< /<o <GJ Ao, ARNH®IoC @ J*LbCSso N P=*NC, BB a..o*M 2000-*N*o¢
b Do\ D>c PP BB-MJegSo M0t N\o<do 1990-*M*c. AD<®Ir, biN*aPn<lc P>®IC
SgvLZPSO/LNC SPPC 5 AL*Lo <Ll CHPND< Cnb*Lo BB-T, ASNN<L5d Zdsb M o*Lo,
C®a @ aAsYse BB-IT Ao bNe*LyD>JeaeIC, SboA 5 CHN o> 5N <L
Mo aoct

KB-T¢, “d%R¥*on.LC*L 95% D LA*o ™M I+ Me/LC 1990-* M.
4P P<Pal a I*USHCSa*Ne IDeC>C 2000-*M*0 ASGJcLJROIe, P/dac IMAgsehp>¢
A>YedD%® (Jo-PNAN), al*LSon RNt LPIN® 5%/ dd*o* o 1990-*"*o <L
2000-*M*c¢ Q@ 1*LonRCHC I*PcP<PNNy*L AY7»so*L.o¢ /d*L, KB <5GJCLe
ZdbCH g DR <I®I%® (BB-NDY) ZdcL<o*L A>ShCOa APYCLS. Cod< Sb>py><C
Q7D CIRPNNLIOD®L J-pPeg g a ¥eC>ROD 0t a 050¢ PPeCa’ \ado



YdAHCT*L0% @ 0AC a¥®YHC®IC /Gl N ®hC L P Pahg 4GS
/d°dbA*a <'LC @ .0AS SPPPCLC G MPahaC @ ¥5YShiC®IC I/peg b g ohD>oN.

A <PRIC sbrLJPNsbIe 15GJ Ao KB ao*Mo 1990-*M*o <L 2000-*M*o
(50-98% S SHCPNRE AGJLC*T9), @A A®IYC o 0A¢ CLATHLANAS a dsSheCeDC KB-T.
QYPIbEC T D Lo P KB a0 al oMt 2000-*N*a¢ DA LIS <Ll <IP>Yybde
(TPT°L>XC BB-I) PY<la <PANLEg e SPRRnSe/LYC, IPrnsgseb % PN Hd. Cod
a 1*USHECSo Pt PR DO OPCHPRNGALT N 0f SHPANATTC @ 0a AC AYD>NE5NC
baC®a*Lo KB ASb/DY>c D¢ 2000-*M*0 ¢ Sb>MPNIoSa ¢, AN 5J
@ 1*LSbeCSa™ P AYDNC 1990-2M0. C®a. @ A®/Y® Sh>AL< 5ICH>C KB ¢
QY DSOC> PO o *LSHCSo M 0¢ AYD>LC a [ *ae.,

<I>APNJC SbP>ARAC b P 1D%DN 8 polymorphic microsatellites Ac Moo Db <Ko ¢
SHD>ANGINGC ID*PNJC DPYNIPNE o<IC>YE MR SbD>ANAG DYoot (W<C 5 <L 10). C*PseDr,
LND DI ARNN DY AMAYPea* e of [PLC SdINCD>ALYC. BB <L KB a oM<
LRGN SHBAYDY QPO L ST LOd ID*PNJC bDANSaD/LYoC, BB bl KB
QO IPYNI>C ALY gSH®I a o Mo N PND< ALLo <L SPPsC < CnblLo.
CALA*c*L.o¢ Sb>ANPNTat CA RPN B+ MNJC aoba AYAc T BB-J¢ <L KB-J
7RSO

AZDPbaIC L IJa A C>Ya DPYNSbPNC SbD>pN®C>Y AL Aot 15GJo MR
SE>ANSo DRI BB-T¢ <L KB <N P> SgeRy>g Nt AYDebg eIt SgNSaM= 50 ¢ a 0AC
JcCo drAgMeoC aP*Lsarr<dealel/Ly g, bNON a sa Abd/®eC><C GJ* o 1 <L 2
Cedo™L SbP>pisoD>YoC (2011-2012 BB-TC <L 2012-2013 KB-T) <"n<oPe DCHC ~34% <ML
~25% MRDACDILYoC AMAg Mo 4*"g*M< BB <L KB, D*"cAON. C*a
CALAPH PN DY, PN®CHICPEANC < 1% AYDPbo Do <L PN®Ic¢ BB ao*M* .ot
<o KB-1¢ a0 .0¢ NNG®CHALIC PN®CHeCio™ M < 4% AYD>Pbo®Io< <L
PN C*a Le®osb<%® a I%LShCiaM® of Sh>pNo¢ D*+Losb®INC SgtICNC>Lede
JDPYPIPNGC CARDPNNRE BNSCHRCSa* Mt BB I*M<bc ¢ SbN*arn d%®/L<¢ 1990-* g,
ARNboL®D® dboHIP oo™ Lot DPP>PC <L /dCsb M *o*Lo¢ IP>bde.

CseDd, sbbryD>RC D*LoSb®INC gt INCP>ALRedS, a J*LsbiCia™ e
@A AP/l @ 0AS <L MAg e ID*MNJS @ Ha AR Lo PSPy M BB— <L
KB-1¢ @ 0% .0¢ IDgb®I,*D¢ q > oCHPRIC > Nosl¢ ARC>YoC <L
B>l ®eC>o ™ o¢

K<C 3: sb>MAPboSoe 1990-*M0 NeoPNP< AL*Lo SoPAYPNMoc¢ Ac A*aPo*lLo <
atL*oc*Lot 2000-*M*c bP>ANPNIM o5 0¢

K<C 3 SBDANANC SBP>ARGo ¢ L NMELa Lot APRCP<o, ASb?D>N<oN
CL*ULDAQ DO QL SbDANGN ot AYASCBALYM Do, NPPNNN*aIAandct AcA%a Lo
MADReo ST DLa M o¢ <L MAo*M*o¢ MR Sb>aiSo>Yot BB a o™ o



<I>APNJC SbD>pNSo PR BB-C 2011-2013-1  ASb/D7rc DD <ANA* Do > NJC
SO>ANGNOC <L 1D%DN BLN=LNE AYDIo <L Sd* LYo Sb>ANGNo ¢ <7atLNDC
NarLo*loC Cbd< CLPP SdSRnLPNNCP>®IC SH>ANGH g (v o *g¢ L
< N“cNN“Do boADc™ 1 AcAa Mo NNJ*a®IC.
CALA®b N DY, <4 APPCPRC 1D%CPo™*L.o¢ MR <D%CP><*aD.0¢ BB JDP/MIPN*M* 0t BB-1¢
KSePseNC>c >*DC L2 P> Sb>ANACSTC bN**LYo ¢ 1993-2013 Sb>rNPNMoSoC. 1990-Mo
SB>ANAPbo o b PO BB DP/NIPN* M0 ¢ AXNMod, <rMNJL®Dd 2010-*M*o
DPYPPNE, 1990-*Ma SbD>ANPNIEC PG ®R>C D>PIC SH>ANGINAC * oM, oa *Lo
[Poho bDrNeDN, AL IRN*Lo rM*CrLom, bN**LN“DONAS NePNNc>*DC
aoaA®Ycn*Oot <L P b®NNDA*an b Lot B>ANACTC SbD>rNPNT o€,
boA*a Ny Ctd<d B>ANAboa-5 1 (W<C 3) CR*CHNM @ sa A%I<e
LALYLPNLND>T M 0 Sh>AYC>YaC 1990-+Mo¢ <L 2010-*M*c BB-I" DP/N<PNo¢
<L SBB>RRNASHNC P7nshCSo™ M @ 0AC DLo* M <L Ao e,

1990-*M*0" MR SbD>ANGSHAC %M (229 bNODNT ALD>LC SH>ANTALIC 5GJ ),
A<M 2010-M0 (470 bNDNS Sh>AN®CHLE IDg- SbP>ARSa DI <5GJI), <L MAg e
AZDPbaIC 1990-*M*a- NI P>®IC, PLYo¢ MR Sb>ANSobIAa c PP Ac *M o 15GJo ¢
Do Sdcot <5GJo< 1993-1996 <L 1997 /-Y*Lo SPP®CoY <L D><L*a*LC A*L*a Lo
4dPOC PPthede, AL > P> D5galLet 1d oMo MR Sb>rhoST¢ (1998-2010), A<Dl
QSGIAC PJoUS. TPYoC SH>ANGHTC IS NN PPI® MRDRONC pall <D%eCH o <L
SO>AAGTC M A o¢ AP7nsbeCia™M® of, PEoSb™NNL® CLP* o N gL o¢
A7D>I*Q Do ® 1990-*M*o- DP/N<IPNo ¢ <L @ na AP aoN®of AMAg Nt L N M<®DJ
AcAa ™Mo MNPR*o e,

Q 1*LbCSo™ M a oAt AZDRC QL SbDANGMAC MR SbPrNSo Dot 1990-*M*o <L
2010-*M*g pLePegsbe b cc P®IC 2010-*M*0, dMAghAC @ 0AC Sb>AN®C>c >
0Q®<I Prhapeg QL b DoC SPPC M. Cra <A oL o J*LSbiCio Mt AYD<o¢
dd*c Mo bbrhNo Dot Y7 ria oM™ aRBCECH ol BBANAC™ dhICNCP>YLIdC
SE>APNMo S0 A*ao dSac, SBPARAJ*QNNS® ol ADPCH>RODTC 1GJLc > 0¢ Ac bd®D®
Nodo AYP>No¢ al oMo, CPND>NNC> O DrL/~o o oal <L d¥Rv*g Lo
a.050¢ <d*c*M*o 1990s <L 2010s. CALA®c*L.oS, I"aPPeg™ Pt AYDYoC o I*LSbCso™ne
> oSbe PP PAPPCHLo SBPANAGSIS, 0 ®<A o> 5N AL b Io¢ 1990-+M 0.

QDA AL SHBANGHAC 00 D 1990-*Ma DL P 15 ShD>ANSA>YoC
2010-*M=g. 2010-*N*g SbP>ANSTDRC b ®eICDoPRAC P Lo AL o < D>o o
Q¥BCHYOC, SBDANT M A AP %D D<o ¢ TPIoPhaC Sb>ANSADLT 1990-*Mc, MR
SHD>ANGSe LL MNPRECDRE PRPeyqeNCH> PP LR o DP/P<IPNoC (1) ACH sbINe
2010-*M*o- MR DP/N<PNC, <L (2).0a*"NJ“> 2010-*Mc- MR JP/N<IPNC
LRLEYLPNLNDRE SOEANSADST 1990-+M2o (W<C 5).

dOdo S AL g N G PYaC PN®CADbATQ I Sb>ANSADST. 1990-* Mo
ArAbA™a < Ac P>®IC PN®CIHEC®IC SH>ANSADLTC PPC ST ANNNHd a oAS /dl
D P>®DC ALA®Ql I DR H*gC /ot PP®CLc o



A>Yede, CL®a CANPNCH> PP SdtI<ICNC>ILdC CLPP Sb>CLS AbSeD><C PdSAS
JPINPN*NC Pd*L PRI TP M P>®D 2010-*1*c¢, C-HPND>< AL*L ¢dbr*a Do
QLI L QN>R INoPh b c P >®I%, <o <5Gda SbbrhSo Yot dd* oMo
1993 <L 2013, lMAg™Ne sgrLZPser LS AC>IPJNS A% <o AN SbD>ANSA T
ASb?D7 D> DD 1990-*Ma, SbaMy< 5™ Mo <30% Sd*LZPS/LC sdhI<CNC>ILsed LYo
a0 @050 ADLEC PP SH>ANSADST MR-TT Sb>rNSaSb®N=Hre. Coa

QDA ABLB AT @ 0AC DA D DO AYD DN Ac M eo¢ G g ¢
1990-*M*gc. Cd*a*Dd 2010-*N*c¢, dd*c*M*o 70-80% Sd*LIP®CP>ILRC “a ™M JQAC
SED>ANCPA  P>eDC

SPNGSIC RPN CL*LIAa® DNBCUDbA™Q D¢ Sh>ARE>TC
Ac A*Q* G ®/LrCDB* MO oa Lo P M0 PPdoc, <M oL I®°dND>bA*q *I%®
1990-*Neg <AL QL DL oSh®INC IRN*Lo b.oA*c*L.o% <L MPIN¢
TB>ANGRAL e NN P> ASBCD*MNNON. 1®°dNM7D>Pb*obA*a D¢ 1990-*M*c
CL*LDA™A ®/Lc DO QL ID<osb®INC P> D>SHCSa*M* 0¢ @ rnc PP DPLIhede
0a < _[Sg D> PP PPUCH (A5, av®D>PIN NIPodeCH o), No<do a»* Do,
SH>ANBCHNLDHCH N TN 0¢ ISaAC A*QA¢ 0a < JBCHIC Ac M g ¢ (G g ¢
1990-+M=g¢ Sb>AYHCH g 0¢ pa Do,

Lceosb®I®  rpPeLeg Nt ShD>pR®CD>YaC  PN®COP>bA*Q ®Io ¢ 1990-*M*g¢ <L
2010-*Meg €, <P PpPPegsbe PP A Mg MR SbP>AN®C>YoC (4S5, ANt a oAS
< Pbo* Mot <JC>o M09 Cedo™L LsP<ea, A>T, AT (¢ <Sa At
ACSH* g DL 1990-%Ng ¢ Sb>AYC>YoC,

<APPNCb DSTR™ 1990-*M*o- MR “bP>AiPNIMo %o anarPNCbc P®D%®
QA ABCHT M 0¢ @ 0AC Sh>AYD>C DB al g™ o¢ Sd*L/J NI hoda b>pryD>Yoe
SPoSoIA*QdC (A9, CdyDbc D) PA*aGa AYDILYcC NNGSILYaC Co ATl
aonaA%/o b PAO%. - INCP>ALRed Ab®C>“HON AYPRC CALA*c*Lo <7»MN*J5eDd
<DA*aPRo¢ DP/NIPNoC AN NNG®CHALRC odCPHALNC 1990-*M*c bD>rNn1**ULD>CP>Ro s
BB-J Sb>ANAC® CAD Ac M. (2005). C*a. a.HarPN>Y® Ac A*a Mg eNNL>Q %P,
ASNN=d SB>ALONC acd a oA al e DSLALC SILINC>ILIdS ALLn D> >SeDse
ArAgseh o¢ AbsAeCChb><¢ MR <D%C>Yo ¢ 1990-+M*0¢ Sb>A\PNMo5.0f.

CeDre, <o 2010-*1 0 Sb>ANPNIT T €, 1990-*M*o “bD>r\PNI G ¢
QDA A®CHC DB [PICHTNTC SDEAGH oS AYA LN oa *LNJS Sb>rKsae,
ArAP®NNbA>Q D% JedNNPYy>bA®a Do a 05.0¢ /dI M a.c >®D ot I>YedS, <L
CL*LDA%a s AH®DC A S0 <%a 0¢ oa fSa®iD>c P> NI+ e ol Cbd<
AcA*Q M T NNDIA*a NP> D¢ MRDNCPYo DLos ¢ <L Mo o¢ 1990-* o
b>ANPNIMo o CALA*c™L0S oa*LNJC P MRDRCCHRC 1990-*M*c¢ <L 2010-*M*o ¢
BB SbD>ANPNMoSoc CR2 LN PR <eNLASNDY MO, PecSh®NNN® Sh>AM AN a gT¢
drAg™re ot P7nsbeC®Ioe,



K<C 4: @¥®CPNC <L aNeCPYe D®CP>oM Yoo PN>< ALYLo

K<C 4 sbD>pN®D® Q7peDgC BB-IT /dIM @ <CP>SbeCIc L I/7p*Dg¢ BB-IC o 050¢
Q¥®eCP>ROC Id*c* Mo 1990-**c¢ <L 2010-*M*o¢ (2009-2015). Sb>ANPNIC
DPYPIPNSHBNNRC C-%LCHNM DWGUNoC JC-1C (SoP>pRsose JCHYat Y7o ot
Zd* o) LLOCDS ALLADR® MR-J Sb>ANGSLS, A5 Sbo% dQN AY7nsa™L
Q. DQA®IYEQ P SH>ANPNITS0S  SH>ANPNITE DPPNIPNSH®NNLC Sh>rR NG *Io ¢
AD®CH>Y>a ®D¢ PrpegddeNC> N Cdy>Yo oactl sb>ALY>YoC (LEK) Sb>aiSaP>Yo,
ASB/DNDON BPrYPRE MNP0 @ oA oal e <Do®N 5% ¢ AL oa o

Zd*Lo @ vC>NC Sh>N\®C D> DI BB-I¢ APS/Le 5o 1979-TC, AP<SoSbc®N<5J
gt ICNCPPLYdC NNS®C>a, <L CP<Ho 2015-1 <ID5eDN Sb>A\D>NoC (Sb>CLC
DPYP<PNSH®NNLSe d o). P Lo adseC>RC SH>AN®C > DI BB-C ¥ [ C
FPecP<se/Lyse CRa AdoDaolLo, ADL®I API®Io PN o 1990-*M*c <. ddaP>o*L
YL (A, DEOAC AMAo ™Mt /dATHCSo™L DASYURedE DRI M AP n<Ise/ e
D OA/GISAC € 1979-To €. Y5dbSan LI PPCHL Yoo —DOAN] <N N<®/LY® 4%
SdcoCLS <5GJaC. AP>eanLEsheCoCHL APrnse/L Y% pPl<do P Do DRI 3-4
Aa/<RPSaC 2000-*"*0¢ No<do 1990-*M*aC. BB S¢St/ % JdilLo ID®eC>ROC
@.050¢ <L CL%a a<sbeCeC gt YLANNSS®,

CALA*T*L.0, AMALCAS <P7aseC Sh>NDILLC o [*USheCSo Mo <L a ¥sbeCseC e
BB @0 a 0*LSbCSio™ Mt A*aAC <SaAS a 0AC AN P<%®ZLE H5<dbsc O ALA%a PN5J
(UPP-D>OAM) 2000-+N0¢ AATQST SPP®CHY o5 /dbP oo Lot a oA AL OGI* e
oal™L®INe 2000-*M*c¢ AL Lo /BN Lo ALA*Q D>BCN 5.

BB @ 0AC /do¢ <D g ®hD>Rc P> Jdb g Dot PPDedC <L DASHLbdC
2000-*M*c¢ Nodo 1990-*M*cC. @ 0A¢ Sba\PLo®h>c >®D¢ 300 m ANoct ¢ (YdlT AL*Lo
AL 0a %</ 2000-210C, ¢d5bSa DA NCHL @ v A®IYIC PO a deCPYa; <Sa S HAS
o P> JPb N ah o dIP*a NN P>®bC AL 0¢ (<300 m). <SaSOAC a 0AS oa ¢
Sbo oSN > DD CHPLot 2000-+"0C PP YIAPN 5> (Ro—<c A), ALA*al
Zdl c>®IC ddoP>J*aSocL Mo, oPN/D>PeINC,

do Pl >AMNDA*an b o™ abaA®CP>cP>PIC, a saA®CH>IC P>rede
SbOADHPCHY @ 0AC AMPSob®INC >100 km ALA®QSTC Zdre, SPPeC oIS, <10%T
ZdsbsaLJS, ICD>ND NP ACSH* D=5 s LIPSl (A9, Sd*LIPAC
SO>AANDAPLLC ALGN=N9). Cod< sb>ay D> DD CLoP o SdatdNot <5GJae, PP<o
%R P®D¢ 2000-*M*c¢, AoL®Ilr 2011-T<

APNeIC 0 *Lo¢ IDCHaL.0¢ SPPPCH SbPALD®IC QL /JANGA* Lo <L
Tdahso*L.of 2000-*"*cC, a o0A¢ ddaD>ais pa [c >eIC



SPPC O, <L NPANE D 5% SPPeC ST IP>Yedt CeP< <Al NPRNGA®g N> D>eDc
2000-*M*c¢ No<do 1990-*M*c¢. @ 0A® oal*onY Nt RN P>®I%® 20-30 D> 5o«
1990-*M*oD>RULTC. @ 6P 2000-*M*g¢ CoPt <G D I>AAD = H5%F¢
PPeC oo PY<lo SPP®C O I® (AMA*NC Melville Bay <IdP, Ac M a 0AS a ¥5/<C
SE>AY D> DD DL JI®DINC SghINCHILYedS). SboMONC SboA HSbC>NLC
dd*o o DO gC NPN=ONC PPC o] AL /AN, <LLoCH® Do e g
SPPeC O J g ®INC /di®DN <L BRSNS /dol.

16 NIPRC sbPpy D P> O%IN Sd-IINCP>AILY0¢ Ad*o* Mo 2009 <L 2015 (15
PPC oM™ <L 1 Melville Bay, D<®a *LC A*L*a *Lo AdPC). IP7aseIgC Sh>py > >IC
NPTbso ™M BB-IC. NATC sbP>pcP>DC Melville Bay-I', CALAcD*O% 1990-*M*c,
AbR®DIARI® (/g ShP>AYDILIo¢ IDPCH>o Do Lot Melville Bay <SGJLc D>PLc®Ddo<.
AP, DM NZIBCTa™Ne >1 CPIe PRy gSbe >*DC 2000-*M*aC, o\ o™ e
Do N0 7 r PO CALA*c Lo Pl Po®hD>btC®/LL¢ BB~ 2000-*M*C;
Dl D OMLo arasl a0 ¢ P P>oa>c > 2000-*M*c¢ \ado 1990-+N o<
CALA*c*Lo¢ a 0AS AdaDoh® oal c >®IC NP dc >PeNa Nt NZNy>C 2000-+1>o ¢
SgIRYEGT N[ PP QL PALoPNoC hodo 1990-%Ma ¢, I>NHNL* N gL OF DI,

0%b>YS 5, I¥PNTC ax®CDYC AL ID%C>o N o¢ I7peIC BB (SGJc®Da¢ 25-0
Do bI¢ YdbrP*oc*L.ot

K<C 5: Q. AbdYeCPIot-ADPba®Iat bP>rhig® a0 o< N\*aPND>< ALLo

K<C 5 @O AYAY® DRCHYoC <L SboA*an Y Mo A*Lr0¢ <560 MR Sb>rgTC
BB a 0™ 0¢ dd*c*M*o 2011-2013. bN**L3o¢ PLYo¢ ~AYD><C <Ll D5d*L<o¢ NR
ID®C>LC IDBCHC P>PIC SH>AR®INC SHB>APNMGC DSGLb®INC B 5L NC>HN
MADACCDALSC DLo M <Ll M Aa™Pe. Sb>ANPNM oSG > a Ha APdCAC 914 AYD<¢
J9GJ¥ ¢ 1993-1995 <> 1997 <L 1,410 SbD>ANGAC AYDc DI DAL/ sgP>C>Yy of
2011- 2013. @ *.0C>YaC AYD>RC (n=243) ba Cl <L AdPOC AccPNILSC 21-0 <5GJo¢
Sb>ANSo PO r (1993-2013) SbBrNSo PRI, PY<a AYDPbSbo®Io ¢ b>rNoSbc PO 13-0
<5GJPL<oC 1998 - 2010.

MADRCCD>ALNC bNONS Aot BB a oM 2012-2013-1 >d<Jc D> 2,826 (95% Cl
= 2,059-3,593)a 0AL MN>NCHILYE bNONS M AgNC 1994-1997 D>d<®Jc >*DC 2,173 (95% Cl
= 1,252-3,093) @ 0AS, <A< 5% [NDRCHILYaC Pabbot CAD A, (2005).
MADRCDILSS 1990-*M*a¢ <AL 2010-Mg ¢ < LeNLADENOC 7S of Sb>raT¢
SarldLo®L <L dfN*Lo boA*c™*L.o

MA>RCDILLE bR (A5, Asb?BN=HON (@ 0C>ROY) Lo of 2011-2013
D>d<®Jc >®D¢ 090 (SE = 0.05) <Sa.o¢ I5GJc¢ = 2, <L 0.78 (SE = 0.06) <UNot <GJc* 0 2 2,
dda Dol MEPRNCPIs bNON BLo*N bN=*Ldo¢ 15GJceo¢ INHC*M*o¢ ISGJI <Ll
JNseC_e, Sb>rhSocL <o 1993-2013, ALAC*Lc DD 0.87 (SE = 0.06). MRD>RCC><C
Q" oCPALOC



BLsbCso M 2011-2013 <Sa.0¢ <L <JNo¢ <SGJe< = 2 DICJL>®DC 0.91 (SE = 0.05) <L
0.83 (SE = 0.06), D*"PcADNE, MN>RCHYC BLo ™M o¢ CLPP* 0¢ <Nt <Sa of
ASBZD7asbPeQ ®D¢ AD* g AcMYyD>NNN T APSNNPd IdC>bA*Q ®II (Cdde K<C 3).

LALEYINNCD>PIIC Sb>ATSIC harllo™Meot <L RN SboA*on L
1990-*M*c <L 2010-*M*c¢ Abx®IMC @ Ha AT™INC P 7™M MRDRICPRS ana Ao
ASBCHAPNNN= DS, <L DPYHNC IP7psheCSaMe AMAgMC, Sb>ANAT® a |*LSbeCsa e
0B AZDRE CLPP SbDBANPNTGC ID%DN SdHINCP>ALRAdS aba AT/ P>eD¢
4D®CP>HCT N> AL oa*Lo <*Nai[ DLIgC AYDDa¢ Sb>ANaTC, ASb?>N0oN
0a %< QL AAPgC b Do, 15GJ Mg 2011 - 2013 No <o 1990-*Mg ¢, Ac <55,
ALA®NST ?dCSbc PIs q 050% <ISGJCLE Sb>aksashbeN=oNe 1990-+Ma ¢, P/<lo
ACHNL O™ 2010-**oC.

G4®psY D>®IJC o *Lo <ePYLSo 2010-*No D**LoSb®INC MED>NCHILYo ¢
SH>ANC>YoC 1990-4Mg ¢ Sb>AN®IN IDAThIT™ SB>MATSIC PP g N,
SO>APNIMT @ A%/ pa *LNJC PEcSh®NCHNE Sb>ANoSTC A5 CALAC DI
1990-*M*0¢ N®PNNR*a®I%® bo M7<oH*M*c ¢ 10% AP*MDo ASb/D>7r Do MNDNCPNo ¢
drdg™reot . AcP<Sod, Sg-I<CNCDILSRdE DPYNIPNC @b A% 4 o= b c ¥ C*L
BB-I @0 Y CaL/LIAa N SH>ANSADIC >R H¢¢ JSdI MR-T
Sb>ANSOShN= 5N 199010 ¢, PY<lo /dI Sb>rSoSbe P*NOS, C*a. @ Ha A%/N®
a P LANS @ ®CH ™ ASb?D>ANN*NOg 1990-* o ¢ MNDNC>Yo¢ PY<lo
aosaArtacP*C2¢ 44 a™L.

LALEPEGNC SHD>ANGSIC ha /LS <L RN Lo SboA*T ¢ dd*c* o 1990-**c<
<L 2010-*Ne0 € KPNNC PRI LD dIRICTH N AYDPb g DA*a N <b®IoC. C*a
AP PLIoC APRNPCD>®CHL DN®RCANbATQ ®CH 1 o 0AC Sh>MNSADST,
QA ABCHCP>®I® 1990-*M*aC (, a oA AMAT®NAC oal *g®h>c >PIC, Sh>ANSAD>o b+l
>RH*G ¢ /drLao). SPNG®IC PNPCADPbA*Q D¢ CLPa IA*Q® IbD>* N P>PCH*M D¢ MR
QO®C IS, SPRRYODL PR S5%FC PP SHC®IC g2y g AbSAD>bA*Q Do ¢ bN*L= N
g C>Ya Sb>ANATSe, DR H*GC CL>Q IA D MO% AbSADbA®a I, Sb>pLY>N®IC
ASBPD7 RN o T ID%C2>C AB/DPN“DON a*oClM oot <47»*LND° bbprhod hal/Lo™L
DLIo ¢ DPYPIPNC PULLSYPLeNNN ASh/DPRa g T¢ Ac M 0¢ PY/<oc BB Sb>rNPNGS
[P5<I%D¢ MR-_S5N TRDAC> >®DC ID%CC>bA*Q Ol <L CALA*c*L .ot
JOAT DO P ot

APLPEONC P/ o<eC/LNE @ 5aPNDRE TRDRCHYoC P Mg <L SbD>AYD>ILYo ¢
SH>ANT SIS Na Lol <L IRNIC Sb.oAa ¢ CALA®gSbSedseI® MND>RNCD>o 1 ot
AN/ AMAa*e 1990-+M0 €, o%bD>ZGND® Codd MNDNCDALN M dgre
2010-+g ¢ PLLSOIP> 5N dRNAL®IoC <*"o*Lo BB a oMo 2010-*"*g MLD>NCDILC
PLL®PIALHA®N= SN ADE o DA*aPYoC DPYN<IPNoC <L alLON <> Cho*Me ok,

D2 LANSN @A A®LINNLT QN CDC M Ao o¢ ISGJ/LYoC 1993-2013 SbD>ANSo DRI,
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2011 - 2013 MKDRCHALSC bNONT Lo M 0¢ ALMd®D0¢ dba ot (N H<Ised®eI®
AbY®IA o LPCN®Io MAg™Ne, P/<do o *LPJ¢ <DWUa® (A0, AMdg™re atl*o M o
SH>ANEC DO 0 ASH?DYYD> oN DL, AYDYC ALl @ * 0fCP>Y) ACSbA<5h®DC MADNC>Loe
SH>pYDYoC AL M Aans®a ®CH e (A5, Ap® 0% O% ACHNHMY) a 0AC M AP o™ e,
QN RDRECDILLE bNONE BLa M 0¢ ALMd®D 0t 1UN.0¢ AALSNHP*aeI%® <L
SE>ANPC>b0S Do, PY<loc, SPCDYIC BLIot AYDYaC Sb>ANPNIMEC 1990-+N o ¢ <L
2010-*M*o ¢, Pec/o®CP/LIC anaPNb™INC L AD*OIrc ASoC>* NN oL
ARNPEd IDPCHbA%a SonRCH (Ko AHCHNNG D> DSH>IDLIOC Afda
SE>ANST DRI PESb®NNLS J7nbCia ™M o¢ IMAa™ Mt BLo ™M 0¢ DR H*GC [ *a >¢
SboAC Lo N7 ¢ BB a o*M D**Losb®INC MDA CHILYoC DL 0¢ Sd¥RVa ¢,

K<C  6: SPIPBHCST M0t SHPANST™ a e AP/ PCDYo-AYDrbo®Io¢ Sh>al®CDALYo<
a0%0¢ KNoPNP< ALMo

<AD%DNC SHPANPNMTSoC NLSP 0 Sh>ANSTSbS>ALYa® MR- Sb>ANaS[¢ BB-¢
(1993-1995, 1997 <L> 2011- 2013) <SGJCLE <rpPeLeg e P D>HCSa e
SH>ANEC D> DT Sh>ANPCHS 5N APASheCSa N AMAg*NC Ll Sb>AN®INC Sh>NPATGC
SPIESHECST N LA Sb PP Ydr Lot SboA oy Lot BB, Sb>rc DA OJC
QOAA®INTC AP ®DgC A AgnLShCRCHC JN®CE N JNPCAC I5GJIC (COY) DR 5o
ANBCAS, SGJCLE <AL Pega N JNPCAC M Ag N 4PN DY L PPaSoSbe B¢
DR 520G ¢ PA PR <o L o",

SE>ACD®IJC @ e A®IC AP7abA*Q bCPIot BPRJIC NNG®ILY Mg ¢ COY SGJCLC
(5ePCC>ALNC COY MAg™Ne ACDPSe Q5a ¢ MR- SbD>AN®C>Yo?) 1O<dobe >*D¢
LALUPSHCSo Lo Pd L SboA*o L. 1993-T 2013-1¢ IPa<HM JN=c NP0 JC>NdC
QPRI PASLEIC YIANGAT L0 RN IENS NI P PD>SHCSo N L
49D<ob®Io /d*Lo SboA*onY M o Dobbe<USCc PP 4P M of a 050

MRDREC>PLRC ISGJCLE ANCAC NNGCDZLo e (GPC>ILRC Mgt INCAC
CPYSIC <S¢ MR- SsbP>rN®CP>No ) BB-1¢ sbP>ANSosb NN 1993-2013
LaLePegSbe DI 0.24 NPOJ 0.51. Codd Sb>AYDNC a Ha AS/<C BB
CINPNNREC MBI GIRIg N PI*+PSon bC N b®CH N AL ot dMda™M o,
SE>APNM oS> L®Io ¢ Sb>ANPCDYaC Dabbe<se Regehr et al. (2015), DSbD>rac >®D¢
LaLeg N JNBCHPeg NNGRCHILYoC AP7aPN=H<CAY L Mo e o¢ AP <o+ o
DaLPoSb®Io 0.1 NPDJ 0.3 AMdgMo¢ I AP®<c<oN.,

s> DI 4O Sb®Io< dd o Mo COY NNG®CHILNaC <G Lo t Ll <INSCAS
NNGSCD>ILaNC KSGJIM year ¢+ 1, ALLCD>S NS¢ 4O<ob®Ia COY AN®CAC M AgNe
L IN®CAC NNSPCHILNC 5GJa <D 1e. Codd Sb>AYD>RC M Agehn s M D5dSheCIC o oAS
dN®CHN=HNC POl gt 8-g CPPaC, CAL*a. NNG®CHILo N INSCAS
DL b®DCMAg Nt COY ASo<Jc P> <L BLoSb®INE NPDJ /Dce<+Lo Zdbra?N .

SH>AC DY P Pnsgsb®Io Mg Mot <SGJCLE dN®Ca< NNGPC>ILYo<
P/<loc, D<o bsa Lot dd*a* Mg COY P> D>SHCSaM 0f Sb>ANPNITC Sb>YeC>GMC <L
/d*L, <L ddoD>NIC Pasae /g Lo BB-T, b AU NN IN®CAS NNGC>ILo*1C
b>ra G7D% g ot <L ddo Do ot Sb>rNPM oS
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AN®CAS AMAonsbeCeCHNe SegPND< AL*Lo <L ALPY*Meo COY <L AN®CAS
Lo BeCH e sbb>r7D>c P®Io¢ Foxe Basin— <L, oM™Lo CZDYSRQ® . Cd*a ™D,
SE>ANPNMGS NeaPND< ALLa SdNa SR> >*DC Koo MRDPRCHPLY 0¢ SPPPC 5 APSN*L o
AL A*L*a Lo C/DYSICse, Codd 4ope NNt a ha AN BB <IP7psey| H<* N5
SPOPD>SADHCiT L Clo bN*arn d%/LYyGC DG %N DN PO D>SHCSa™ e,

K<C 7: @ 0AS NM1e SboA*g M YegPND>< ALMo

DseAshig+Lo¢ NNGHILIC (FI) AMALCAS AZDC DI a o05a¢ Sb>py>Yot LP*a MR
Sb>rNSobeN=oNMC BB-IC, 1993-1995, 1997 <L 2011- 2013. SbBrhc P>®C2C JY7rbeCio™ ¢
SO>ANPNMST S NMPe 0t ShoA*T N 0¢ CLPP>a SbD>ALSoD>Y*a® D<o b®INC Yd*L o
boA*on7*LoC

B> D>®IJC ana Aot I N Mo NM*1e SboA*on7*M aoc¢ BB-I
dd*c Mo 1993 <L 2013. NI “boA*on7*¢ ao%cc BB-I <‘N“c < P>*D¢
Do b®eIN¢
ALD**aSo™Lo¢ <L D>ASLbdC JAANRCHLoC Ca Lc®oSbeD%®
SH>ANPC>b oAb Do AdaDoLoC Pdl J*aSonc DeCH N (ALLoHA N M<IeIN¢
o nSbEC®CHNT PASLEDC IDYPGCPN 5 > v IN“HACA YL <N Mo Lot

SH>ANPNT T >C SH>ANSTD>SHCYLYoC @ Ha A% PBIC AN <N
Sb.oAo Y ¢ BB-IT @00 2010-I <DDN <A N0 ¢ Sh>MPNM o€ Sb>aNeC>ILLoC
P> CPNoC aocC (Rode et al

2012). SbP>AN®IN Podbc<dot K<C 7 IC N[ PI%® CLoP o SbD>ANSo>/LN*o® (1993-1997
<L 2011-2013) a.5a A%SC Sh>ALDIC Rode et al. (2012) PLLPDANC BB-TC 1oL

MPo P> DG 5PN 5] PEcSb®NC>T>L.

Cedd SbDAYD>YC LoSbT V¢ DA*Q PYoC ADAS Sb>ALY DB o ¢ @ Ha AL N Ne
boA*c Nt BB-IT AD*g D> DD APo*M*o 200-*N*c¢ <" b<oDo 1990-*M*c ¢
(Dowsley <L Wenzel 2008, Born et al. 2011)

SoDrc D®IJC aba AN oall onaAd®doC sboMy<oH*M*o 9% BB a.o™M¢
ShALDYC 0 NN S>ANSGSH®N SN ALSTDCAC BLYAS, A<D NS <L <A,
A OO P C N aHa ASKDYoC o SbeCeCr g€,

K<C 8: @ *.0tCP><C Koo PNP< AL*Lo <L Kane Basin: a.5a AY%/Lo*M¢ . ® 0CP>SbeCsb/L<C
<L a*otCP~Not DN*PNNoSe, 1993 NPOJ 2014.

h<C 8 @ a AYAY® a * oCP>HC®Io BB-IN <L KB-TC. SbD>A\c D>PCDC Sd2Rr*g ¢
L GPSYLa M @ o CP>SHC®IoC ot 15GJSbeCel LYot Y7 asbiCSo™ ™ o¢ Mg e
PRS*GC IODdobo M 0t I/* 0t A'RCP<N0C BN DT RICP*® a * otCP>ROD o
AD®CP>ROC [ *a PN @ HaA®IN IDATbP*a D¢ CLL®/L M g o¢ o * o C>RIg*C
B> T QL AN o™ LRLSBAPRC D NNLON @ o0/ C>ROoC. bbriPNI G ¢
IPAPPNSB™NNRCE DB PN D0 ¢ /2o a* o CPN"a®I0 ¢ d¥RY*g™* Mgt <L
@A ARCh>o*L AMAg Mt b oAc*Lo NS ADcSdYD>C ADZNPL®C>HNE a * 0bC>RODg<
INBNNo T QL SBBRN®PCPBCia™ ™ 0 ACTh®NC>oNE.
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CL®P baC (0a2°) <L ddDOo ¢ a* o CP>RODC BB-T¢ <L KB-I¢ ao**cc. 1993-
2005-1¢ (A5, dCsb®eNC>>PN*a Nt IdPD9) bN**L oM (A5, CLeP o oa c<<o™)
SGJCLE @ * 0 CPLIP>®DC 165 (Mg ™Ne: 120-268) 12 (AMdg™M*c: 6-26) o 0AS BB-T
<L KB-IN @ 0™M*.0¢ D* A ON. bNONt @ * oCh¢ dd*c*M*o 2002 <L 5005 Lc*oSb®I¢
ALc®o¢ BoAS®IcC a® o CPNo ¢ DN®PNNo T <L a* o C>*a*Ia P> NoT¢
CL*P%*o ba (" <dPOo .

BB-I" <®JCPo ™Mt <Sa o™t bN**L)o¢ a*oCPNo¢ Sbo My Lo M a /L% 2:1
(QYUNG <5 A9 QSGICLYLYDo 35% <SS OHAC ALTd®IC a oAS KB-T <JCDoe
<SaPo™MC bN**LNo ¢ a® o CPIo¢ 33%-"Jc P>PI%® Lo At bD>prNo D> 1993-2014.
MSD>RECDPILNC KB-TC @ 0¢C>PLYC dCSb e NC>RLLCoC AdPOC 44% -/ ISa AC P/<o
APyl MADRC>o Lot <UC>o™ Mt Isa oM KB-IT o * 0tCb>Ya¢ KOs,

d4dPDo¢ A A @ oAS @ * 0Cb>RODC dd*a*Ma »*odn <L <o BB-T <LL
KBTS, 0a 2T ca. 40% a*.0°C><¢ BB-TC I>yedt DP<hIC (AU — 6AAN) a oA
P75 e NN 0a P, @ 0C>SHeC®DC KB-C DASLEJC,

a*0oLADA%Q T A ®NCP>I® baCll PYdo JdPDaTP*MO%, a*olLAIA*aSa™®
PLL®PIAY® 16% <ISGJCLS @ 0CPRODgC L dvR¢egSbc U P®IN 2008- Lo SbwIC
ArAbc® ot AbcNoSI Acn<dUsot <dYarldAa oyt oP<dbCA¢ a o0DbP>osehoe,
A%a o <JNo*

ATo ASING< S>UNo s DSIC>NC (DLPs) a oAC BB-TC I Ag-ei>c >«
Ledo®hAC (2-3 I5GJES). b Ao Mo DD JC dPrpshcCD o ¢ IGJCLS
drdo*fe DLPs <d*c*M*c 1993 <L 2014. <IAg®8AC DLPs ALAlQ I e<c >eD¢
(QUPP=—OOAN) @ DAC YT NN P HgC 1Gd Ao NP n.RC* 1< DLPs ba Cl
(0a. 29 AN NI IDYbde DRI,

>PNJC Qo A®RCHEC IUC>o M of SaboM 0 a oAS, Pabboise
<YaNos, CPNNRC <YCPo™L <Sabo®lL aona A®CPbHLYWYLP®DC M L PRo¢ <L
CLLSo D¢ M AgeiD>c DD IdPDoC. D**Losb®IN <I>*MNJC asa A®C>a*M of,
ACSbSaN*0¢ CI\>a*MPNJC (A5 PPNYNJC @ Ha APJCAS Ar<eC>ILI 53¢ a oS¢
b D> 5D DNENNLICHILLE SDD>AYD>o*N @ Ha AbdPP/LIC o 0AC IN“c <YL C
ADbP®<<dON ana AbdY®/LIC aha AN YULA“DON, AoL®IlN ZLON /DN NJC
@A APJCAS, <D D>PCH DI, Coa b>pyDa I JOPNb®I% JI%C>a*L o
Q* o CPRDo PN®NCPo** 0t MR-T" SbP>riNSaoPro<

>N DI L AP NaDHCPILY @ 050 ba Clm AdPDa 5 <A+ O Ac*LNJS:
(1) @*0CPN*a D¢ PN NePeNCP>c PeDC 1967-C <L AdPDo ¢ 2006-T¢,
(2) @*0LA QI BIA QP> ®D% ba Cl PYdo dPDaD>*O%, (3) ba Cl I>c CHo ¢
Na/L¥C @ * oCPRN*asoHN AYUCPo M <Saba™MC 2:1 (1UNoC <Sa. 0% a *.oC><C ddP Do ¢
o P<SasblLA O, <L (4) AMATNAC @ 0AC IdPODTC @ ® 0tCH>ROC SP_Iedt ba Clc
Sb1CP5*dC
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K<C 9: @.v®CPNC <L <D%CP>o™M¢ Kane Basin-I*

QGJCLE PdrL adseCP>bCio™L KB-TC¢ P7aof[ L% SGJcLl ¢d*Mea Il (>30%
A>Yde) AL HNPPCHL ot KSGJCLE PdbiCiaorlot <IBPOAQPHo ADYedt (K5% AYD>ILYC).
JAPNGDE gD DAL 7-0 DYoo /5ot <5GJoC, <L ZdahsohD>e oo DPMhbde
5-6 D50 /Sdcot AGJo¢, <Ll ddaParl IPYrL (A5, DA AMAa™ N YdASo*Lo¢ <L
Ydo L9 SIRA®ILIC 12 D 5o /Sdcat GJat. ZdbCSion L <ol DOANI®
NSRS 5-6% SdcP>o®CCLS 1GJo <.

KB 0% Sb.oAcPLC APp<cc<o*Lot Zd*L SboAony™L D /oSt e

Q%S EINT QL @ ¥se<CCH N IDbCCeCH e o Ppsh< 5O @ oMot <G Ao
PO (5, AP N<e/LYC <5 GJ Ao @ ¥®<Cy e, CdJe h<C 2 <L DCPHoL
ZdBM T ON>TL DY L DPRed). D 5o NALo ¢ AYPGobseIC KB-C <INl ><C
“No<o BBIC <L SbiN*a Do ®iD>ILLC 156 Abdo d>co* Mot <% Yo
LAY Sb PO NNLoC DO A Go e of gty g KB-C dd*a* Mo
1990-*M*c¢ <L 2010-*M2cC PN<da DOANT SIRRY G OR[> >PIC ,

00 DBCHTL KB-T® A>Yede CALNAQMO® ARNME D A e SHSIAC
/oot Mol <L 27U, 0a Jot e oalJtE ot M B @ oa ARCYa c DY
Sg-JINCHPLREdC SHBANDLC,

A*LAC NS SbD>RYD> DI KB-TC 2000-MaC. I>AADS SPPPC HIGOAa D> P>PIC,
QPR AL gShe DO NPDSTH M 0f, APSATNC D5 Jah\ M 5%GC D 5% N¢
dd%*c Mo 1990-*M*c¢ <L 2000-*M*c*.

4C*PseDd, @ J*LSbCio™ Mt (W<C 2) <L a.¥CP><C SboAc ™M bN*LSb/>N=oN
PO PDSE N 0¢ Sh>APNGC (W<C 11) <L NI SboA*c M (W<C 12)L a da A%< Ced<
KB-I" a.0A® <5GJ Ao /d/DA o ehD>R®DC ShoA*an Y o<, 1990-* oo *
S0°RN®/LI @ D% JCHeDJ PI** DN RCHC,

§<C 10: A>PNJ®Io @5 ALDYRCHIC-AYDba®I¢ ShP>phSge a oMo Kane Basin-I"

K<C 10 ana AY®ZLLC ID*PNJ®Da MR SbD>aNSo DRI KB-T, SbD>aN®DC Ac M Ho Db
Ado D¢ (23-<5GJAY CdYyP>o*PNJS IDNJ“D MR SbD>ANSTDIIE. Coa. ASb?Drac DseDse
AP Peo <Shoc®o¢ <5GJae AYDIo ¢ <Ll D5drLya¢ DNPNCHYo¢ sh>also D> (1992 -
1997) PYo<J 14-0¢ <5GJ0¢ DSd*LIot PNSIIC (1998 - 2011) L GCW/LY > (2012 -
2014) DLYo¢ AYDNo¢ <L DSdLNo¢ DN®eNCHo*M 0. DGLN.c PPCDC MND>NHNC [a >
ArAo™re <L ALLADRE S9Nt KB-J¢ a 0% 0t <L <aPN*WU<SoNe D5 j e
MADRECHILNE Cedo™l N®PeIaC Sb>pNSaD>I/LYo¢ (Taylor et al. 2008).

MRDRNEC>RC AMAg™Me o¢ KB-TT 357 a_oA¢ (95% Cl: 221 -
493) 2013 - 2014-1¢ G®PCPPbo eI 1990-*M*a¢ Sb>APNMoSa¢ MADNCHILNC 224 a oAS
(95% Cl: 145 - 303) <5GJo¢ 1995 - 1997. D**LoSb®DN MR, <*Nc*L KB
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Mg ™M MADRC>PPL DI 164 o 0AC (95% Cl: 94-234) <5GJo¢ 1994-1997 (@ oa A%®DJ
Coa MEDRCDY® IIBC a2 o¢ IGJ 0 Nado Sb>PNAboSanYN*a; Taylor et al.
2008).

Ao A @ oAC NNG®CD>c >*IC ba *a*Lo KB <5GJ* g 2012 - 2014 So<o
1994-1997. ba*a*L Kane Basin PosQ\P>c P>®I% 1990-*N*c¢ Po* Mo ®*~\P>>HN 2010-*M*c ¢
A RNMOd a0 N o Lo bP>ryPRo¢ CAbo. a‘N®Choc™L ba*a*Lo Kane Basin
DAL 1990-*M0¢ a Ha A%/ >®IC CL*a o050t avG\N>RP> 5o (Taylor et al. 2001).
PPN @ vUShCSo ™Mt Ad oMo 1990-*M*g <L 2010-*M*g< Cd™\>NNL=q seDse
LaferegtLo al*LshCio™ a oAS, <WUa C>e o LY 0\ D>IAa ndc IdP
ba®a*Lo KB <'L CALA%*c*Lo¢ AIMAPn.<Pbo /LI a oA KB-T, P/oCP>® Ac**c¢
LAY LoSh®DIC Sh>ANG I IDCHYT,

2013 - 2014 MNDNCDILNC @ ba AP 357 (221 - 493) a. oAC L*a><T¢
Q.¥%/SheC®Ie KB-C DASLPdC (A5, Kane Basin a.ocL*M; Kendall et al. 1997), <tL La><T¢
MADNECDILNC SICNT DR TRDREC>SHEC YL YD05aC, D>+ LosbeINe CL*LDA*Q
AD®CPNTC AFPLPYD>RC @ J*LSbeCSa Nt MRDRCHRE, o 5<CARCHE MNDRC>I LYo
KB-J¢ AMdg™M*0¢ 2013-2014 <L MSD>NCD>ILSC 1995-1997 SboMy<o%Megre P> 133
Q OAS (KD®CHLIOC LR LegNC = 80 a oA, 95% SbD>AN®CH>YoC a sa A/ MADg M ot
QPPRIC LSPa SbDANTADSHCRYLYoC ADIN e c P®I%®. C*a a sa A%®/Y® N Yo«
aoaA®/JND®Io dIMAPe<cdo™*c¢, AL Lc*obD bP>phPNI oo ¢
Q *LbCSo™ M 0 b oA*c*L L SPI*APSHCio™ M. DrpseAdrNdt ana AMeCho ™M ot
A APboSa M of I*PcN<PC>Y)*a 5o Lot Sb>ra ¢ ddaPa*lL L <o e
SoD>rNo I D%CPRC 1990-*M*o¢ Nodo 2010-*M*c¢ bP>pi‘oD>No €.

Lo DN MADACDILLC SbNON PLo™M* 0¢ 15GJc>0¢ 3+ Sa A (0.95; SE: 0.04) <L
APLYD>YC @ oA Lc®oSbe P®DC Shb>ANSaDGCRILITS, PP<da oCs MRDPRC>ILLC bNONe
DLo ™ 0¢ INTeN><HN SGJc0¢ 3+ <N (0.87; SE: 0.06). IdoD>YIC Sh>APNM o>,
AZD>Lb D>EPO® ID>APNJ><HGC Sh>AN®INC L SbNa.o¢ DN > 1998-2011, <L
ArALCAC ArePe 4RN%L.o, SbP>ANSose, <L A®bYAL N 0t AFLPYDRC
boA* o BPTNNL . *IC.

NNGe/c B>IJC b= PN %o ¢ DdbC*IoC IDda ¢ Q> o0CHRD o,
A RNBIA*andc IDc®NCP>o*Lot AdPOo ¢ a* oCPN*a D¢ 2006-I. oa *MNJ¢ ID*CPHg*¢
QDA A®ILC KB-T @ 0A¢ CINDPNINSE SgIRIDN D*LANYND>YaC DATLEDE SH>ANSADTE,
<4% a.HaAbdrSeYLo¢ @ 050 6DN. C*a L a I*L5bCio M o¢ Sb>rPNIMa¢ K<C
2-[O¢,

L<C 11: Sb*LCAedC sbP>AhSae o oMo Kane Basin

shrLCAbdC Sb>aNSaSbe P (W<C 10). <ID®CPNSe Lo Sbe PedD%® Sh>rNSa>
Ado oLt <L Sb>ANSADYoC KB-T¢ <L DRNg allo® MN>hJ e e NN=oN
drdgePeot LsPeod D%CP>deg®, DPRNGC e U<d®NNL®a D¢ Sb>ANPN 5T,
APLP@®DJIDPANAL “SbBahso® AMAg e <aPeLdea I LPeob IDNCHYe g,
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MADACDILLE D2 Lasb®INC PASHLedS 2014- Sb*LCAbdC Sb>MoSTC KB
206—UJc_>®DC o oAC (95% NNG®CH>C Cl: 83 - 510). PY<oc, SbD>AN®CHNI gL of
ALAMHT @ 050¢ a<®CP>ROgC Coa MAPNCDYse ADAOMC ASbCHANNL®, 2L oSb®INC
CL*LDA% Qe D%CPHLTC ALLPYDNC IDBCHLLOC AMAg M o¢ MRDRCHC
LA ALY TINDRCHLYoC bNONS M AaMC 2013-2014 MR Sb<IDANSoD>IC (357
a0 95% Cl = 221 - 493) <L Sb*LCAede MNBPRCDRC Sbo My PG >®IC 151 a 0AS
NIRRT e B RTAC
= 127 @ 0A9), 88%-I BD>ANHCTTC @ DA A®INC AL Leg N ADLI D®DC (A5, MR
MADNECHRE ACDPSTC @ 05TC QP> DI% ha<do SbrLCAdt Sb>AN®C>Loe
MAD>NCC>RO).

LafepegePt MR <L Sb*LCAPdS Sb>ANoS IS MNDRCHNE KBTI Sb>rLY>N<dn e
LAPLYLTNCH DN SB>APNMTS0¢ ALY PCHNg ¢ IDPCHYoC Sb>AasIC DAL,
Sb*LCAGC Sb>ANST>RE CINNC PP TNDRNCHYoC (A5, AMAa™MC @ 0AS a ¥%®/~C
SE>ANSADST). NR IC NN Dd MADRCDYoC CIWPNYNS® o ocloe
AZD>AI®CHP M ONC APRNNDJd PNPCCAPBA*Q D 19). BB <®DJC MR MN>RC><C
alLON <O%CHoOHN P> Nos

CANDNCDUTR® QP g DP>C®IN (A5 Barents Sea; Aars et al. 2009) Sb*LCrbd¢
SE>ANSoDYE IDNH®IN N PNSHPNNSE NNGPCHo N o¢ IMAg*Ne, ID®CH>bCe/ I
b/ NS Sbel L T >YaC Mg Mo \ado KB. DASHLbdC sb*LCAbdC Sb>pNSase KB-I
IDTNCHNLIC>®I® [PIo*Lot SHEANADY® L P NIRD>SHC a0t P/<o
AD>ZNCL®RC>D* 0P @ ®D¢ I* e CD> o bP>rhioDI® MNP Ndothno 1 oM ¢
SE>ARCDYC Ll ICHPCD> 5o Sh>ANSI>N® M Ao o,

L<C 12: SPD*PDSHCSa*N.0¢ SHPAPNIoSa® a_da AbdYSeCP)IN of—ALD>bbgD of
SoP>rLNPCDYLYC a oA Kane Basin—-I"

h<C 12 @A AYAS® PO P>SHCSa > 0¢ Sb>ANPNM o a¢ KB-1¢ <D%DN
SO>APNMo 5o MR Sb>rNSoD>N*a® APK®Io 1992 NPOJ 1997 (Taylor et al. 2008) <L 2012
NPOJ 2014 (K<C 10). SBB>APAITC a5 A®/NNba®I¢ SboA*an Y+ g ¢ MR Sb>ANACT¢
QL SbB>ANGTC L*a DT Sb.oAc*Lo*L KB—I Ida™re.

PO D>SHCIT M0t Sb>APNIM 5o ¢ KB-L, ASb/DN“ON Mdo LY N JNseCene
QGJUC (COY) <L ANSeCeC, <L NNGZLLE AShZDrags e (F0PCCPLNC M Ao of
AN®CAC Do ACP>ASIC S “51¢ MR-T SbD>ARNSGDRNC), <RPeYq®NLND DI dd oMo
1990-*M*o¢ <L 2010-*M2gC Sb>M\So Yo €. Ao nLICCH ¢ IN®CAC KB-IT (COY-J% 1.67
1990-*M*c <L 1.60 2010-*N20C) <A< HNCPBCHNC ShD>ALD>Y 0 I/ 0¢ a 050
drdgP® ot PPeCLc *o¢ (dd*o*Mo 1.65 - 1.71).

QSGJCLE SbDANSCINC TP H<ISHC P ABY®IA SN PR YLL®NLND N 15 GJ/LIo <.
PPdoc, <SGJoC PN WPLNE SHENNSADLC %ot (1995, 2013, <L 2014), bNONS a oA¢
ArAg N SH>MNBCC BALCDYAC DI 50-0C ShPALRD> PBIC QPN PePeg Nt Ac v eg
SH>AN®CPYOC @ 00 ¢ INDCH DI (G ¢ (dd oMo 15% - 30%) a. e A%/Lse e
QSGICLE <pPeLege Nt JN®CCHCSo e, Cd*aPIJACH N INPCAS <L NNGSeCLC
LIPS PO QG Jdo €
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aosaA®], BPrcPAOJC anaAPNot IP7r®Io ¢ PI*¥ Db Cio™M* ot KBS
dd*c Mo 1990-*M*c¢ <L 2000-*M*c €, IP/N<IPN\®PChHhNL* o Lot o%bP>r/g b MeI%e,

L<C 13: SbBAYDYC N ShoA*c M o¢ 4L oal ona*oc*M*.o¢ a oA¢ Kane Basin-I
DAG%Lde

<D®DJ D®Ahig Lot NNGALIC (CIHJCDSe K<C 7) <PaLeygqvNCD>CDC N e
oA @ oA KB-I¢ 1990-**g< <L 2010-*M*cC. NN SboA*a Y™ ¢
ADGeR>c > KB A% So¢ <Sao dN®Cceo¢ 2010-+"aC¢ <A <LCHC 1990-*N o<,
PY<o SBDAN®CDNC I3 o PecSheNC> >®DC Cda D, SboA oY ¢ A%+ o¢
a.050¢ IYNT<, A*acC <Sact Coy-b®DC, <L AoI¥¢ A AC IS At PP PALG S PeDC
CRa bP>MNSo DN,

SHD>ALSNDRC ADYREC®IC NMANC Sh oAa Y ¢ 2010-+"*0 ¢ CINP>NNS ALY
LALLEGALSHECTECHNE PR B2 Sh oA oYM ddo DY I¢ IPPreD IYd Lo KB-T,
LPSH<HE®I® 5GJ Ao PdHPebCioL. a N <L @ 0A¢ <M< H% o
a 1*LSbCc P Kane Basin. AMAtLADc PO CLP o a.fN¢ <L a.0AS PN LC ba*a Lo
Kane Basin, SboM7*Lo- Humbolt Glacier (Sba*a.*Lo KB), a.ba A®/Y® CL*a SdSRYOlC
DLIcDLOC AL ALLAD 50 a.050¢ avvC>“Ho av®C> 5o o 050C

ArASS ALMPC KB @ 0AC SbDaYD> DD Med ALShCeY LA ON <L Do e
AZSaPe APLAC ACJS. Codo™L APRC>RC SoDALYDYNO® Sh>pyeN o A o™ 0 Sh>ALY>Yo e
DbP>7a<t CL*a. CALA®onZ*L L5*SheC®I/e AAODN L <ULONE NIRTS, o€, Laore
> DASHLGC Pdede ALPSHYDNY L 6B Ca Do o¢ oc<®N“oN <L onaAN=oNe,

L<C 14: DSHDINAC <L DSbB"aP<IPNE AP NsbNPO o<
BLASAT® I o0 boAc* o

BB <L KB-T SbP>pisoDe /2oL D PNJ®IoC a o APdYC>-AYD>Pba Do
DBNCHPLI® Mgl 0¢ \SDACDON @ oA ANt AL al o™ SdeRyeg™ e,
SE>ANSo DY I>APNJ®DIoC SIP>CPY 0 by N<SoSbe >®I® CIR>NYNSE Sb>ANGH g
atLOo aonaA®COPo*M* ot CLP** o N*oPNP>< AL*L <L Kane Basin. “bP>rhGho €
ASBCSa® AbON®, D> o bNA®Ia, AL <WHA*T®ND> 5o No<do AYPYo, a oAS
> J*Q ACNCHRLLC. Codd SbP>AYDNC a Ha A%< DA PNJPIa¢ AyDeba o«
IONsbeNN= D%, <ANATPND><Ha Na 5PN,

PY<doc <P SboAca b CordrL IDBCHNIC Ac Mo DP/P<IPNo ¢
DA PNNENOC @ Ha AYNSTERD>>PIoC Sb>ANACSIC (PUNNC LGJ* M a oSa ¢
QA ANIb N dD®NNN® IGINDONNDGCIP/N<IPNKPCHNT N> Ha
boA*o N7 o, IM<Ro ¢ bD>rNGNoC o N DA IPNJC B>ANGTC ASBCNOMS
b= Do RAC g LIPCDILNS @ 0AS SAEICNC>ILLedS Sb>ANeaS). AcM<ISod, Ac e D¢
AZD>LC ALLSPD>c DI DPP<IPNHh®NNHAC®INS CoAI%L Sb>MNo SIS a d*Lsb¢Cia e
JPPAPN € SgHINCPALRedE AYDcP®D¢ a oot DL *a*LC A*L*a*Lo <dP¢
<D CPHc pe)c
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Qo AYANSMNC BbrNPNIM oo, CLPP*o AALMYDRC LA®CH o ¢ J/7rDo ¢ PP<do
b>rebA“ o SbD>rNAC

QYL A S <ptUNDC BB <L KB-T SbP>ANSo>EC <IPILC <L ASba AYD>NoC
APt ®Io AL PECShRNCH<ON N®PSHCST* N > Nos LRLSbSA\>Yo ¢
AT eCH e AMAg Mo <L SbPAN®CHo e of Sh>rheC>baSbeCshC
Cd*aeCP>oN 10-15 <5GJoCLE BB-I <tL KB-T¢, CAL <DcSdy>2se LPLN“HN® L
ArAP®PNNSONS @ ba APICAS Mg Mo ACA<SON ISGUM Sb>phsbeCSHN 5-7
QGJoCLS CL%a asaA®loded® a 5aAPIC JAYNJI®Io a5aAPdCES a oAS
ArAo™Meot PN®NCHONE @ * 0CHRDTC DR 3G oClm Ao ot Sb>phos¢
A>T HNT R PR HAFC A PNN T ®RD>A O MNPRCPIoC ALLn>Yo <
SgRYe g NLN<Sh®CH Y,

PY<oc, SOP>ALYDYNHTI® a s APd/®C>YaC Sb>pNSa DY A%LA o 5G] o
SBD>AN®ECHYNAEE D**LAD®IoC MNPNCDo M 0¢ QLLMYDRIMC a dhNAZSYLo M o sbbrho S
CAN>NCDALIC L=a DT sbb>aNsaD>Yo post hoc AI>*MPNJ®Da SB>RNAT® Sh>AGH o
SboAT NN DA DY ®D¢ CcLlo 15GJa APK®NCHALC®N= O Sb>ANSa D>,
AcP<od, AAPNJ®Io aHa Abdre/a® (7a<H L DLYo ana AbdPYIsh) Sh>p >
QPRI @ *USHEC®INE QSGJCLE AP7nsbeC®Iot IRN* o (A, IP7asbeC®De /d*L) CooPNb<
AL*ULNDC 45D>C>Y*a D% P7psheCia™ M 0¢ AY®a 55N PLLPIALT Sb>ANSa DN (A0,
DNSCSADbATQ D%, Ac > 0¢ A0t IDA*Q DO Sh>AR®C> 5N ALA*Q /¢
>LPOr ¢dhn).

SH>ANBC>H 5N @ 0AC AN I PSTC AALPYDY=a SR sb*LCAd sb>pisgse
ASb?DP g SLICNCDPILIRIE MADACDo M 08, a5 A®CHILIC IDNsh®IN P+ of
(Aars et al. 2009). DASLPdC Y NARD>HCPT b LCAdC b>rhSTSbP>a ®D¢
SE>AN®CD)N=Q ®D% (G ACDPT. P/<oc, Cd*a®DJ a s AbdP®C>N o¢ Sb¥LCAbdC
SE>ANSTD>YTC P bLL>SHCIA®Q P ICH>PT <SGJT.

SWG AcndseCNCH>c P>®IC AJLoSb®I¢ bNONS @ * oCH>¥*a Do (TAH)
g™ CLP* 0 N\*oPND>< AL*L.o <L Kane Basin P/<o ACb™NCH>c P>*MO¢
SH.oADIA*Q 1¢ a HHa A®/LYIC DPIIPNIe > CHo M ot DG®C>Y o¢ Cod oL
drdg™re ot JC-d*0f, ArA<eNLCONS DWSSHCSYLL <IN I5GJLL>YaC. SWG
WG DI Codd JC ACSH®NNON:

1) Dobbot d>cNo 1 Acn<Uo<d®D¢ Do Mo of,
2) DP/PIPNC gSPDPY DN \oPSHhCodia™L <L <*Pa™L ¢20*hI Sb>rhasC, <L
3) Dobb¢ 1CarNbr*sa*L.o ARNSH®IGC IIBCH>Y 0 Ao 0t A®CHY o,

N> g 08 AYDYA IS DP/PIPNCE D2 LAN T eCH ¢ IDSdYD><¢ TAH JC-d°o,
SWG-d¢ L*a P>~ CedolL ADcSdycP>rea MO a sa A®/LYC AcndUrdee bcNose
<L ADSeALo ¢ BB-1¢ <L KB-1¢ a0 .0t ALLnDR% Ctdd 17P>PNb oo ®I¢
<D dyP>ot TAH, AALcPDC®I0¢ DA bod®I¢ DP/NIPNP>Mb®Io*.
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L D> NoSdC DGLAS AALCP>PNBENOC Sh>AL®N 08 APHNAY®N 0t PYD>oc CAPD 0L
P> Nod AX*aPNc®0¢ a0 0 <L, AFLPYYNDR, AFALP>PCR® AALMSBLD>SDNC
O SPNoAYNO® a * oCPNC PYda AP Ao®.0¢ A®CDNC A5, AoAS-a oA
boASDBCPNo ) <L DSbsbNbLP>eNHNC NJM<KND>bC>Ro .

JC Do PI<dPo DWSEUNOC DPYN<PNGS, SWG <IDCSIANE DSbP"SP<IPN>SC DI
TAH-T D**LobS oo M Ao UI®NCD>Y ot ID%I 5N AShDaea Do ¢ <P “J*a oS
AP H%IRE .05 (A, PP Sa Lo <AL SBEMPNMGS ADT* ¢ ALNP 5o Db ICH eI
AR Lo b>MA“HN LCa Il J*a oo P ODo¢ a® otCPYoC D> C>Yo<
SboAT DY ®IoC SWG DI <D%C> o anaA®YLL ot AMdg Mo DL,
LsopeNCP/LY% Regehr et al. (2015), NIr1-D=*Losb®I%® > CPo*Lo¢ P La*l
bASaSb®NNE IDPCHYIC M Ao > U<eCH N 0¢ SHPANATSe <Ll <IDseC>veq ST
MADNEC>ON MA@ eCHC LPLNNG SIS Sd-RYAa*MC Ao 0¢ ACDC,

DBHCPYEQ TEBCH® Py 5N IDcSdy>Ya LPLNCWDYoC o 0tC>SbCseIo¢
SgeRIa M 0f, Regehr et al. (2015) @AY >®I® NG PR>LIOS PecML*a ®C Lo
LPLNCNoSIC Sg=RYg ¢ D2+ LoSbia*L.o¢ > CPa* M. 0¢ Acn<dof, asaA®’Lcn®o™l
AL b LbdSbCSo N Mo 0¢ DP/NP<PNC <L <CarPa *MosIC.

Q VPV IPABIC

CLOP SbP>ANN 0¢ SbDANSoPRC (DRa QLIPS 2o <ddC NNGC>PLYY) <L Ao* of
SbD>rALYD>RC (Dowsley et al. 2005, Dowsley and Wenzel 2008 and Born et al. 2011) NNGse/PYL<C
QO®CPYTC QIPCHRDTC I/7n*DgC (A5, /dbP*do*L) a.05.0¢ BB-IC
(KB=TD>IRDAMRCC>®), @ deC>YoC SbD>rN g ALLA Do %D bJd?/N“HJ boA*andN7><C
APRNPEONC DPBCSEDN, Sb>ANPNITC aveC>Yo¢ sb>rNso® NegPND>< AL*Lo <L Kane
Basin—-I" 2009-Tc™¢, D**LaSbo<q®I¢ sdt_INC>ILLedC DPYN<IPNT ¢ “d*LPPeCD>ILYo ¢
00 @050, APYoC oCa DPYN<IPNH®NNLS® a deCPIoC AL I/7n®Do adwCHYo,
DPID% ShoAc* Lo ny*Lo BB-I <L KB-T¢ I Ag*Me ot

SWG @ QAR /20N DLYGC AYDYo <L St I<NCP>PLPdC o da APdPSed/ o
BB-I" <L KB-I¢ (Sd*LIZPse/ase <L SbD>aheCD>o ™Mt a %M ot <o “HAC I5GJLL> 09
ALLSPD oD% BALIRAL®CPONC ddoPon 7 <L SbPBrebAN® D> Nprot IO®CPRo
Zdbr* o Lo a¥PCP>IoC 1GJLc Pod®daC AN Hd <*NSMC 4P7se? oL ot
NNG®CHALRC C3Ro bbrio DRI, <L ana MO SboAcon 7™M a oA CL*Po,
bxr’NCP>o*L Sd-IeNCP>ALRedC bD>rNSo PR DP/NNNLo NP> ®I® JO®eCP>{* D¢
20N <L DLN*a o Peg sl 4P7psede sdhldiNCD>ILLdC Sh>rhSa>RC
Sb>ANSoSb<ISh®IC SdeoCLS 15GJa¢ Do 52a<, b>AN®CHYC Vg Pa< HNy e
o<CP>~o¢ 1991-1997 <L 2009-2013 sbP>rhio DYoo (SboMy<oMo 40 S “OAC SbP>pyP>RC
QGILC DALY 09). NG PRAC SH>AN®CHLC I4 g ¢ SH>AYAGSTC <IKba NNb*ag<IseIse
AT D¢ <raLeLeg e ot HL IDALR b Lot RSFs (CdY>PLs¢ KB-T).

SLICNCDPLRRE SO>APNMGC /DL NNGPC>c DI Codd 18% <ISa.“Ho¢
s LPPeCD>ILYo ALea *Lo 4dPC Melville Bay—I*M>a c >D¢
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ACD>IT ADYTC <L A PNJC K5GJS CL®a Lc®osb®Ds sb>payDYo <a A Necn®.of
Melville Bay-T, Sb>rPLRC o 0®Cihc®<“c<o*L.o¢ Melville Bay, <L >CP>® NNG®CP>NC >do*L
Taylor et al. (2005) <L Born et al. (2011). <DcSd7P>ebo D¢ Yo NI A%ba Ao Do«
SH>ANS N NS ALY BB-a 0™t ID5beC®she Melville Bay <SGJc LM <L Lceore Ced<
bN>*L<¢ @ oA <SGJcLlm Melville Bay-I<<O¢ DPLYSHAC, C*a. <DeCH>L>a D% > >
A>PNJ%®/LYoC @ ba AbdCa CoAL Sb>ANo TS, AcJCSboN ACDYS Lo H2a ¢
>N oA T Melville Bay-I IC>NEJC Sd-I<ICNCH>ILRGC Sb>YNasTe.

SWG <DcSdrc PR ba?NCPoOo SbPrNSo IY7p®Dg ax°CPNo ¢ BB-I¢ <L KB-T¢
Sg-ISNCD>ALEdE ShD>AN®CD>HN Zd L (KedN*M o DPZN<PNS, MODIS, DR H*G¢ Radar
L e, A cdNCPo ™M axXeCP>Y ot 1I%°CP>NC (LeDd Durner et al. 2009, Laidre et al.
2015 <L RCPe 4 QL 9), be/NCPEC ShD>ANST DY O<o-5bIC a ¥eeC >N ot PP pD ot
QDA AN Yo Ao Mot <L bI/NCD>*Nas o sbD>ANSo DY TEK <L LEK bL*Peo
baCl <L ba Cl JDP/N<PNSb®NNT <D Sho%® IP*ADo¢ Ydot < DATbHL*LC a oo
QYa CPRITC (A, a®oLrIA*QST®), ACH®DJ . oCPHHC®IC, L SboA*on ¢
Q* otCPhC

AFLPZPYC

Lo odnl 2010, JC Acn<sbNN>PIC SWG-d*g¢ <IDINC IDA%a Do
b>ANPN0¢ DPYNIPNoC ALA*a<DN: (1) NePNNON bNONS @ otCHI*a ®I¢ (TAH)
d¥RY*g ™M Kane Basin—1¢ <L N*oPNP>< AL*Lo¢ ao0*M* 0t <L JC DoyP>oN NNSSYLYo¢
D>obbo¢ ADcSdY Mo, (2) Sb>aNG L®Da Db a<sa® > {NbNN of
B>ANPCPo*Lo IO®CHo ¢ ax®C'C IY7r5o™ M0 a oA

SPISPC_ >IN DPYNPIPNC, SWG o5ebD>I/c >®DC (SWG 2011) MNDNCD>GCe/LC
Yo PNP>< AL*L.o¢ (BB) <L Kane Basin (KB) <tL ALLADRC P71 N5epeIC bDNY Do ¢
ba C-<dPC a Ha Abdr®los ¢ sb>asa >N (1993-1997) BB-I <L KB-T D<ol j*Lc D> e
4L @5 PNCsH®IN I>c Nosl¢ AP7n b *YLo Lot Pabtbedyat a * oC>ROIo ¢
SRYET N L /d*L SboAc Lol Cod<l Sb>ANSTDNE AYAeCH>IL N,
Ac P<SoJc, DPIPKPNC SboAc Lo Ny Mo Ctda™lL AYD>LC ID%CHY*a ®Io< ha<o ADAS
SE>ALY DB (TEK) L®osb®dbc PO, Coa. d%Po<Sod asa N>, SWG
AP D> oCIMC Sh>AGTC 2011-T ALA®g <IN (1) Sb>ANSHNC Ao a oA¢ BB-
¢ <L KB-TC, <L (2) bN®AASN DPNIPNGC IDBCHYo¢ a 050¢ dbrdSa*Lo¢ Cod.o*L
<JAOD®/LL ot

ACeIC Sb.oAco ¢ AY7p®D 0¢ ax*®CP>ro¢

CLePea dMdo Moo CINPNNPLLYC @ 5a APdY®e/LLC 1P7neDC o |*LSbCSa ™ of
Sb.oAcony Nt <Y Ado DRI ISP abo ot Lot BB-IC <L KB-T¢ PYUcce<ndLy o ¢
25 <5GJo €. BB MAgN¢ pecsbcselLese DALYl <L NUPL DN ad*LsbeCio™ Nt DI*a ¢
LCILl Addo <ArN U<y sboAc*lony Lo 1990-*Ng<. Cbd< Ao e
Ac_bdcbbae/LC, Sb_oASDHLCPN* N aehD> 5N N\aoda Do (KB, CoPND< AL <L
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spPseC_5< APGH™L). DAS*LAIC PIAPNGAHCSa*Lof, ID>OA%Q >SHCN SN SGJCLE Zd=C <L
DPShedC YdalsoL.of, BB Qo™ AdoDohD>REC®IC  pal o RCHNC
ALOP*Q PN ALST>C o¢ BLY .0 o SheCseC e of,

1990-*M*a¢, Yd*L.o¢ ID®CHLYO KB-I¢ o sa A®C>c >®I¢ bN®INY o€ /do€
QGJCLY <L <5GJLe®0¢ DY PO CL*a KB ao*M*oC <SQJclit /diP a NN
A ¥bCHCrLo PIADC T H*PL®D A5 BB-NDC. 1990-*Mo>RLLoe, P/<oc,
SbOA*T NN KB-IC DG <YL APnSa*NC S oA oY+ 0¢ /d* ¢ BB-I
A>OA*QPSHCN=HNE ADYCLE (e, “YdADHCST™L ZdbCia*Lo“ 5" Sb.oAo ™).
SH>ANPNT T N0 @ 5 A®INC KB MAgMC SboAcosb®lLL CoF sl AP7asoD>C
YdbCSa*lLo YIATHCST Lot I N<®eINC PrL/2a N 1990-* o >RILaC ALL®Ir
ADYIS, QLT PRAC ALL <AL JS Qo PR DALIC o RN QL ID®CHoL
ZdbNAM el ADYedC DPISNGCS ShERYDILLC, Codd APvaSoPLC a |*LSbCSo Mot <L
AMPSTNC b oA ST IIBPCHROC a 05.0¢ @/t “ARNM AAD®/LI IGJCLS
Zd*LoC.

QPRI G Ao DN®CHCSo™ N ALl Sb>pisa® Sb>ANPNM oo

BB-TC SbD>Ac D>®DJC SbDRNDYG PP Dat 15GJ Ao PN®CST* Nt Sh>phg T
B>ANPNM o0 @b A®YRC BB a o™ SboAcob™I¢ A Lc*c¢ P c NI o™M*0¢ L
Qv ®C>C 1990-*Mo <L 2000-*M*cC. CL®a onDMy>Ys biY s bed*aSo*L.o¢
7/dbrP*oc*L.ot

A RNMONC SboASDBC o™, b>rc P>®IJC AHAL I AC IDBCc™I¢ YdP*a DRI
Jdl axsbCeC o oa I¢ Sba*a\>=ON. @ 0AC oa [HCc®IC PPLC LI PSRRI \><HN
CSoPHe <L AdoDah® /R (20-30 P50 oal PNc>®N*a Mt /dSC e
Zdai®/LIC MAa™Me NNG®CHILLS DALZOIC SAM o PYo¢ dSa.o dMAPnds/L<¢
QoA AN @ 0AC SboAcob®IC /DN o *Lot ALA*ao<®INe IP>7Pd¢ axbeCseCH ¢
SPPLCH. @ dNC a 0AC NN HPRGAS GO D>®IC JCDA®C CHPTC PY<o <oy e
DO JP7psel L NOC Sb oA a7 P Do DRI NA*La o™ 0 bD>rLYD*M®DC
PP<oc, SHP>AYDRC NZHNC SPRRYG N[ Sb¢Cc I 2000-+M¢ Yo-da- 1990-*M*g<
>NHNA o Lo A*AP 1 ba *a Lo PP®C o ANNNY>Y*a ®DC,

B> DRI N NL®Ia bPrNPNIMo 0 ¢ Sb>rN®CDNot <L NI o€
SboA*on7*M*0C BB a oM. NNG®C>b?DNY>aNt IN®CAL 15GJ1¢ SbeN™a P /L
Lo b Q7p®Ddg ¢ DASLPdC /dAPNGADHCSo Lot 1990-* oo P=cb®Io <
MDY G H<NHC BLo M of, N> AT %NS 20002+ g raLN> <o
MRPACPALN 0 DIRPNNSTa ™D O%CPNo ¢ d¢P7rso™ Lot IRN*L boA*on7™L.
PrJece<T, ICN“c PP MMM of b oA*c ™M™ 0¢ a 00 ¢ BBl dd*c*Mo 1993 <L 2013
CALALRC 4O<obIo ddaPaLo ZdbeN>ad <L DASLEDC /dASHCia D<o e,
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Cd*a®DdJ BB-1¢, bbrc D*MOJ¢ ana A®/Not IY7r®Ioc PI**db‘Cio™ ™ o¢
KB-J¢ 1990-*M*g¢ <L 2000-*M*c¢ (P/do /<-L%/<No DPYN<IPNC PecSbeNNc>I¢
>RYC o0%bD>A*.0%), Sb>rcP>®IJC b NDNoC ADANL®DoC NI o SboA*o N Mo
2000-*M*o¢ CA\PNNR* QD™ N®¥PpCPIot PYNo AcMR*a®C*L boAco™L ddoP<d¢
4P7aD 0¢ /d*L.o¢ Kane Basin, N\a<dg-O¢ DLIcPD>HCo™ AN o IO/ 3%,

ACSbsg e

> PNJPIo @ da APl T ALY Db ®IaC Sb>AN>T® BB Ao ot
NPNNZLLC NPRCCHLIOoC (2012-2013) bNONe 2,826 a.0A¢ (95% Cl = 2,059-3,593).
ARNb®IN AL o€ P b®NCP>o M 0t JDA*aPNa ¢ Sb>ANPNIToSot. DSbP>YP>C
aaAY®IL N DR Podbot, MAPNCHILYC 1990-+Mc¢ <L 2000-*M*c¢ C>*LCHNN
LY BNLNDANOC CALACT L0, aba A®YabPea % JPrasbeC®Iot Ao o ¢
BB a.0%M*.0t% CALAPb 5PN 5 SbD>ANSoDY® CINPNNILY® AChSo M0t AICJ M dane
NeoPND>< AL*Lo <o ehDN® KNodo aHa A®CHNT 1DeCP>SbeC/LYoC (1,546 o 0A° cf.
PBSG 2015); SboA*on.7*MN¢ AcMcc P>seC* ¢ PBSG’'s (2015) a. ba A®C>o™L BB
DN R Ao, TEK DP/NP<PNC a e A®/ZLY O a Ha Abd/CDPLYo
ALN=cN<®Do¢ BB @ 0*M*0¢ (455, Dowsley and Taylor 2006, Born et al. 2011).

QoarPNChHGHL®PN DY bPbpr7P>Rot BB-TC, AIMALLAC SbP>pYyPRC {O<oct
Q *LbCso™ M 0¢ AMGHCo™ M 0f, ax®CPI <DA*aPo*Lot <L 1D%®°CP>o Lok,
SboADTL, PI*DHCST*NC, L NN SboA*o*N CI\P>NNSC Cod< BB a o*Mc
LeQP>re 4uPSre 4Pvpsod®d%® 0% oM 0¢ a¥sbC®CHNe, [*a >re
CALAC*LIOA®a bC Pd*L AL MRPRALMDRE dP7nbo oINS CRa IMAg Mg
Asb?P>N5N, CALoSbAsb®Ia, AN M®IC AMAg™Me <L AL D<C
SgeRYE T ANLH®CHE, Ca. SH>ALNSH®NNL® CLeP g /Do NI SbD>ANGTC L D> SNaTe.

4D®INC @ Ha APDYYLI-AYD>Eba®DC KB-TC, oCWN%® (2013-2014) MND>RCHKC
Cedo*L Ao o¢ 357 aoA® (95% Cl: 221 - 493). 4®PC>ebae/L<e 1990 AY.>bbgseIre
JPNP<IPNoC KB-TC MNPB>RNNPALRC 224 @ 0AC (95% Cl: 145 - 303) dd*oc™*M*o 1995 -
1997. <raredqNC>YC Codo™L LP*a MNDRCPY*o® a Ha AYNE ACShso*Lo LPCNLII
AP cINo5*0¢, Lc®ob®I%® DP/N<IPNot al*Lb«Cio* o, NM M SboA*c**o¢
QL SPD**PD>SBCSo M <L Lc®ob®DN TEK (Born et al. 2011). Cod< I/7rSorb<e
QDA A®IRE IMAgPe Codd ALLN®D Ll CALAC*LA*QPRON. Cod< Sb>py>a><C
LALPCHN QNG 0¢ MRDRCHY ¢ M Ag* M 0 AZD>LC ID%CD>ShC/LYa< (Taylor et al.
2008); ‘boA*o N7 Nt AcccP>®C ¢ PBSG's (2010) ana A®C>o*L KB <DN“cRc<da™¢
dMAo™re

Cod<d AP7RseIC KB-C Sb>ANNJ2Q D¢ AP SboA*T D AOBCHNIeL>N08 P ><
APrnsSaLot SICNOr BPBCII AALPYDZLD®IC a 050C PY<oc, anaA®/LJl P7asg e
Ardgene of Zdlr ber<<C Cbd<d APY)o¢ ADATSbia<®eINy > AeC> 50
PUA®BCD g 5% AP 0¢ IOBCPY ot CALA*G*L.0¢ IDCSdALJC Sb>ANAQ S HMC
Zd%L @ vCHROC L Sh>MbA%Q bCCSHN Sb>AL*WN0C A7 o¢ AMdo Mot Ctdo L
b >YoC XTI Ao ot
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