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A5 RNPNbPaSo ™M 0¢ NP (BbD/DNIb o ®Dc NNGe/Lo*M*o 3.2 <'Lo 3.3-1). AoAC
5B PPCHL g AW PIbGS, P/ d %G DPD>EC Ll ADLdS HG*Cede DI<ied=oo.
D>U/vo L 0 *L¢ 0adPNc N\ oo N o*L.oC NabD\e b N H<So 0“5 ClLbdo™L,
>R S0 SIS ¥ PC>RRDC, N b ¢ sb*LCADCb ¥ N .

SpPRD>BIT MBI ICE DedeSND>< DLGe¢ oG o0 ACUS ALy Nech<
SPPC OGN o (APD®/LIa® CINCNPNE 2). CLea. DPSb®>%® JISGJCL® glc o Ua*La®
Sba Py Mg -11°C (ADYedS CLa LD 2°C; DPD>PIC CLaLeb o -23°C). CLbd<l _oa *NC <Fafeedc
ADL®IMe BPPBBCLITNH RN Lo A SbAUD®, JA/LIa Sg®I%® CLAa® CPa®, A*CI<dn 5J
JOAS CPYMU. ALAS CADST oM</ Lo A< /DosT IRALAQbNAWUDC CALAT*Lo% o,
Po<a >G> CLo. ISGJCL® Lsd*a oL, b oPeaSo*LortaC Nco CLa BPIS>NC™<OC
3029 mm-IAUD®, 0a DD 0a PAMDCHoCND>T Mg Po<a®\>osbs o,



ANbIBILdge CANENE 2: AAPDe/La*LC SboAC o N Il BLISbSoNC A<odo
a-oaAbdNeCP/Lo*Mc N ISbSN*T

baCP>< oa H<do® CAVLoDbtLnt
PLGPe<LcJcc DSa*C

HLACREAS 14\ La Lo Ac P>
d'<<G5¢, Lo <l <4\bD/Lao*La

2 LSPe D a Lo DPP>SeCe)g><
3 ASLAC oP<Sa DPD>SeCs) g ><

2.5 ASbGNDS-ADHcPH CnPGod]
3.2 PR LNEDND>T*NC 0.0a AS

2530 BodedND>< DLGee Mo od

3.2.46 NocD< PPPC H< @ <EIB g
2.5.30.130 SbNBI® b PeIM, SPPPCAT S
3.2.46.184 <°<S<< D> AU CAb*LC
AL™ (Fisher Strait) SPPCA>

LAPPONGe HAN AT ST AC

1.2 Sbos AR“cdcbsL C

ADAC SH>ANNC DB bYdHa Lo o> CAVTL <™ Snl®-Alan Loughrey
baCl PLYcndo® 1952-UN“Hod. BLYcnet sobahndec>®IC b LAde Ao Cibso™Lo® Clo 1952
(A. Loughrey) <tL_> 1955 (F. G. Cooch), P*Jo<JC LSP*a® 5GJ*a® oal /Nt sb>phc >®DC (TW.
Barry). 1957-I' Do /~<Sbc P> Io/GPNg® N>*a<®C>Sd Hd P> Ha*L ARN>R* g Lo
FPIND>oPRAC SbYAC <HL> oScSa AS, Atlantic brant DYGra<ILPNSZD>SAD>L>q S
N>o®C>Sd N <L > GCNP>RIg® NP<LPIo® (Cooch & Barry, 1957). LRLP>c P>®IC CA Lo
AcC®/cc DI CAY*Lo® “bD>P\D>ECPI”-“Kouksauktow” b H>aNDC NNG®ALL A o™ 0o
CAYDTGHCD> 5o CAL®, SbesD>eIshsag*Lot C>R*a CYDLNIo™L. (Cooch & Barry, 1957). LA
21, 1959-T, SbRD>®IT N*<she\e AJNPC>c P>P>% [ C>¥C bNLA* oS, ba Cl”
LcLePse Ne, (P.C. 1959-629).

SpND>LI N B > CNosle <SaP>N¢C 10



NNGeCD>Sbc P> > CHo™M* o¢ <SaP>NC 1986-UN o, YDo<JC o0a D
oaCcb*eg*ea Ac dlLo ANcPeC>c DY ea*lo Ac AbAS Abd/<IbN* e oC (4 PNC
(Stephenson & McCormick, 1986).

1.3 .oaSdNryPo*Mc QLo 1OeCPe®aSo*re

CL*a 0L d*NaehD>s CLAoPN Ao%0% ASINNYD>ILLE oal. AC>I% AN J LI
0aP>c*L CLo anaAdCc® N b@ ™, CH-13, Ao% 0% AL*aP>PNbHSA>IID®
sprLoD*a Do o Clo oaP< (CdyPhs 2). ba C>< LRL* 1 0 0a SdNNyD>oGeC>LC AASHT>C
C>Ro oNAC AL </ Lo APSGHL/NSdL*L N*M<SbSaD<, SPP®Cd_><5. Ao™ .0t ASINNy>C
0N > CPHNP CAPHO*L PR ALAS bI"NbNN*N* 0% A7 5N AbI®ND><HNL
CLA®c? Ao“o®. baCl FaCP>I%® LRL*M 0f-ADbA“ > 0a cIHAC baCl AcnsbNPJ*aSo*M*o¢
Lo PPP®C®IN ARc<NcnodC ball, Lc*CPNe ba CP< PPPPC®IN< /Do 0 oa A¢
Lcb*c (Lo 2t7), NJI<KeND>SC CLA*NC® o0 P< A Oo® Ad*aP>Nao®.

ba Cl DLIcnrede bLAD2C I>CNo e N> o deN>o Ty (>R N S, DO ¥ g,
L*o*M*o®, acDA*aGHdPNe, AL N*M b éP>o™Lo® ba CP< LRLAC oa* g D*c®. Ao*o¢
0a SdNPY>ITEOC NG oa SdN*NC > CHREDC PRT ADAS bI"»SbNNP*N e of,

ADAS 0aSdN*MC AFT\H®>C ALD< Cnb>< ANNo*Lo® d¥R7*a < Ja™Lo® (NA 5.19.8.13).
CnDT anN® A%b® ALAD D*LWCGOC AoAC o0adN*LC AMYP>2C ba CPh< LRLEI* of.

ASb oI CADTPCone, s baCl oP<cP®IC el /DaLo® ALSa? 4R oo N b<
SPPC odo® <o AtHLSES IR o AcPNLa™M oS, CALALS CL*a APKSAD2® CnD*Meg®
ALSag® 5> deCDILAPND TSI Acn 0o o NecD< sPPeCH< AcMyP>sdyDoL CLOI*L
N> QeCDILSAND>O IS La DY AcSb®DC Shn>®I< CAD*LC ALSIN*M*g® N b M®,
PY<o ASbocnrSNede <H > AcMReCH N DP>PL®DC PUT SboAc Lo <L *LC PUcSbeN 1T
CnD< N>%o®CPAL\N Lo®, DP/NIPCHNAc P> bNe AL > Ao™o® Pa®dDA*a ‘c®
NrsdNry>Lo® sobrN<sd b > oNe.



CdYehse 2: AoAC oaSdNPY e Ao N ISbSAD<.



1.4 Al5SINPYDES ASINSo

ACB®>® 9-gb LRLEdC ASIN*N*o® NN (I’ L<a® CINCN*<C 3).
IRNCNNRLRC LP¥a? AdaD>cI% ShD>ahShe?,  SbD>AN®NHPC <= PIC-Paul Smith
(PLYcnbdS oa M5 SBEANTAMLEo®, ShD>rNSo® Na SPNeno®) JSPHLNCNKReDC
A>CNAD>EDa D oal CELSAM™. AL Ao SO>AN®ND H®>C C>Ra. JCLDC 4
IDBCHHECAQ I ASINS; ALSGE S CHLSENE, PS5 5<%, Sh>ANAE, <HL 5 a5, CrLs5é\e
SPP®CHM IDBCP>_H<EI® SHPANTGTC [NSab.  ASINC SPP®CI AcSb®IC CH>Ra AV HGE T
CHLS\ e, SHD>ANSAM® ALSGE TP, 7-%Uda®  C*LAc™o®, <L <a S\ . Sb>pieN>JINCe
JGoC P>SdSAN-Dr. Grant Gilchrist (PLYcnaedS oal 5 SbB>ANSA L a®, Sb>AN®gSe

N PN o ®) bLADNS® SPPOCdHM™ ASdNa®.

ANbIBILdae CINCN*RE 3: ALSSINPYDNE ASINSD NAMSbSAT

aj SAb AL t G _ i , i
c L'ﬁ %A 25T A 16 x 24 2008 dRNnsYege (637 59" 147,
oal%\*L*o 81° 41" 44"

S Sb L ~ Gb _ R . .
’ "1 f i NS 12 x 16 2004 QN ANSIqbge [63° 59 147,
oal%\*L*o 81° 41" 44"

b L * Gb _ ° ' "
Abé\'QA%Jf - AD>so 16 x 24 2013 QRN CANSIqege (637 59" 147,
oal%\*L*o 81° 41" 44"

SAb _ . , .
da6 AD<so 4x 4 2008 dRNCANNege (037 59 14,

<A %| @

oal0\*L*o 81° 41" 44"
CMLSOE AL SGE S - 64° O1' 47"
A5 16 x 24 2001 RN ANSIPdE ;

SPPSCd ™M o1 47 1
SHI>RLSA A 5GE S 64° 01' 47"
A5 16 x 24 2010 RN ALNSIedE :

~ SPPCd M 81° 47 17-
Jdae\® - 64° 01' 47"
Ao 4 x 4 1998 AN ANNLeGE :

SPPSOChoT o1 47 17

SHeND>eIS T N ISbSAM <I>c_CNosIC <Sa>NC 13



7-%J<C C*Lé\e

SHD>ASAC - A5 4x 4 1998-2012  [AQNcnrsede 64 01 47",
SpPseCd 5™ -81° 47" 17"
DRIACLA® PYIN 63° 57 35"
b ool AP~ 4x8 Unknown OMNR 81 51 17

ShSN>EIST N <IShSAMT <> CNosIc <Sa>NC
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2 4AN*re ARAMPCsbSo™ Mo

2.1 o0alPCA%> CnADSTo ALSTPBCAS DBLISHSAC

SpeL DB N DAL AcSbe>® CD*Lo® ALST® Sbe\D>®D< CAD*Lo® ALST®, 50 km
PEMCo® CPoc™®, <L CLA®obNe AcPyD>oNe oa ™M ICNEICH>o N bbb sb*Na><C
NP>LIC DoTHC CnD>*LoS, ALAYNKOINACDS, bbb o, CL*a, APO\D>ILI® PcSa *o®
LENeIC>o*Mo oal, AMALND><5Ne AbCONS CPLNAC Clo, <L SICN*a D> ANt Dol
Sp®LD>I< CLSTbNe N <sbsee A*Mod CPR*a. DL *LC A*L*a*Lo NNSddae%, ICaed%®
30 m ['Co® SdR g baP<. ALAYNAAY*ND%®, LN>a A% Ac*M>a <DLl

F4=N*> <> AcnsbN*MC-Fontaine et al- (2011) 0a *LC AaCbSo*M*o® Sb*L&Ddo®
QDA APICN®TIACD®IC CLAG® N D>< PPCH<o®, IDNBT™Mo¢ Ac <ICCH>c >N *Lo
0a L D*LADYa So*L.oC bD>ALL*a g% DLIBADT N gt Y7 <ddot Sb>AL>a o
N <SbSAT. 21-*PGHLC <AL MDNC adbny>RRIE AcCnYDPLIC Abdo AbKS N+ Isbse Lo
PY<dacCD%, ANNN=HNC Codd <Ssa NS, CAP a<lny>R oM J4PD®eC>/L>C /CLoC 4
oPIAPCHN®YL L0 DLIBUDRYT Mg adlny>R¥a®. ALHA>c™NC 39% >N+ g<IC
DLIbSAD><RDC N DA LD AR>S 0a AS, CL® ALA*aP>AC 32% >SN e <o
Po<o*Mo® 13% >N Lo 16% >N*NegeOC <o®DC APSADIa oMo (A5 /D>GAS,
LGAS, CI<AS, DYbec *JadOA“ 5 Cdeh® 3).



CdYehse 3: adln YD H<dChCSa*Peg® AALI®CHILo*E N ASbSAD< (L*CBPYLEoONe Acnc P®IC FGeN® ALl Lon-
Fontaine and Mallory, 2011).



22 N*rdqe

AbD®I N*<be\> Aoc® ClLo N*M<C N> d%eC>IL\*Lo ba Clm déeD%/La*Lo 3-I
DPD>LCEI< gALI®/ g Lo @ <®ID Mo <o P*Lc o (RN NALLdS ba ClM, 2013). CLST™®
CADT A 0alM>CA D DLYBHUDRYG™NC AL g ACTHD>LC N*M<ILLH5ReDa®, D*LCaHLC
90 NM<SBSA T A%UNE, 43R H N o <®<eA N CHRa N <SbA .

221  DBWYJAC

A AgNAC ACShSa™NC MPINDT®RAC bYAS oc<d®<eIC CHRa N b\D>a*La SbN>I<,
APy AMUN*0¢ N5 0% N D>< SPPCHo. 2014-T bWJAS (455 CLT® FPINDoNA“S
CA®Pd<> bJSa AC (Ross’ geese) Sbo Mo ArANPc>sedc Clo 234,000 D5sb®IC (N, =<5,
Leafloor, a* o DNDPLNNoho*La®). CAPI] b%aAC (Ross’ geese) Al APnd/LILN<HAC
CAL*LE 1970-*Ma® (JAS, Acnr*M=>-Kerbes, et al, 2014), <.L> ANC>HNVH
A AgeNL A DS NC ACShAYU ST >N 0 bWAC SbD>ALDILDC LeC>oNe
oD >N I®eC>HC/La Mo NNGPCHR*Ma 6. b*a A (Ross’ geese) I ANNc>IC
D>*UCo <1% >S*Nao® b>rLYD>ONS oD DCPC>ILYIATDoNC, IGJCL® N\ocb>< PPeCLa,
Y20 <JC <SGJAC 1980-0® (JA> Acrnn*M<>-Kerbes, et al, 2014), PY<ocC>® ACSbn. ¢
Soa Mo PegIo® 125% >SN *NgIa® CLA*c® bSa® oD D>N®I®eC>c PIo® <GJLN*a® Clo
2009-2018-T" (». c*od5-J. Leafloor, a* o DNPLNNo Ao L),

b*JACS (TPYIND>oPRD>oGeC>RRIC) CH>RESHC®IC She DI M Aghe>C Sba My *Ma 2%
>h*No® ba CP< Aldcb> o 0d HdC PN Po*Lo® ClL*a N KbéP>R* g CAL*Lo®
DALCT*N*Q®>% PLhAMLC SbeN>BI< N> (CdeNY 4; Cooch & Barry, 1957) SbS00
bIVIrt ACP/HC®Ie P HhUA>Rca*Lo® b%0f, sba My 0> NP, AChHh®< < PP
CLo sPN®</<do 1980-*Ma (CIYPNAC 4 L5 5; dAS, AcnsbN*M<> Kerbes, et al,, 2006).

FPINDONAC bYUAS ALLAKDM® g SPPRNL DRI N[> of, A% I5GJ* o
DD5bPG e PPN, M AL GPNHN 55 C oD PP®CH*Lo (Carter, et al, 2018). MP*g L AC
b*JACS NP<KEIC AF®<I<do LAM CLD*L <=1¢ NP, PoSbndcA AU oNe L=a b>NrbNeNse
SPPSeCd oM D, A< /do Moy SIN*a Do, >®Ioco 5m Co® déJ¢ Dc*LoD>RwI< (Nissley,
2016; Abraham & Ankney, 1986). A*.0bb*LI® L*o*M < A PN®</<o, b*LC¥*a Ac/Lo*o*D,



N*[<C 65K D Dot CB2* Lo oMot D*LZPNNYIC o 57<<5]¢ (M'Clure Point; Abraham &
Ankney, 1986).

bWUAC o< g Neg A>Sc B <IcSbeC®IC Ne>< PPeC H<ab P> asbseNN<Leq S
ClLo dULID< sPN<Ida, o< DI 5 bWUAC ID> . hsbeCse N CL L AAP<I<da GLYD><
DR 53¢ APcNSa*La® YNAND<. (Sutton, 1932).

SpSOND>EIT NFLSbALC>® ALLA52% NPCHILR Vg gScSa5.0¢ Atlantic brant. d©-Cooch
(1957) a.c PCcPI2s CLaa MyDa® AMAa™Nc 5000 oScSaAS N*M<Sb\T, ac PCPC>ILoNe
ACSHST*Pea® 3% >NeN*MGC gScSa A CA Lo ¢ *Nel N <dcnosiS bNLM of-Atlantic
Flyway Council, 2011. C>Rd OTD>C CnP*Lo Foxe Channel-TPP®CLNAC oc <SPS eIvJ*LC
oScSa*.0¢ Brant-of , /®<Idl Sh>AN®CHUI™ IMOTDC Cnb*L <L HAN*A< Cnb*L Clo
1979-T, Sb>ALN®NC NNGB®DC I Age<cNUdad CdyD>c Do Mea® oSS AC Sb®ND>®IST (157
o ScSasbsa*Mbrant/km-Pc_IICL® oal; L°C*, AcnsbN*M<> Gaston, et al, 1986). CLbd<
drAgre D2LDNZLNDNDC oScSa A Mo cn Mo C>Ra, AWNMoHJ IC>I%a 51 Ao IC
CdyD>c DSo™Nc (Reed, et al, 1980). .oalD.0¢ Sb>MN®CHUIMT® D 500> <N (>R
N*T<SBSAMT, NNGCDBILLE CANLo ALLAKDM ARGy <ec®/ g Meg® Sh* /Lo
dod®Io 30-c® <Gdo®. , P HDb N>R o*MNt gc"a™.0¢ brant-0¢ doJ*/LJo 30-No® <GJo™®
(Sharp & Abraham, 2010; Nissley, 2016). DP/a cN<K*Mc® Ac SbooNM >K*NNJC oScSa AC (Atlantic
brant) Le=a><s ACSbAU*LYUC CHRa SbN>®I N Ibh <> oScSa AC
4PN 0dbC L LC oD %< *a > o Co<a M >C CnP>bsé\>a*Lo Foxe Channel-T.
CLA%G® APLP<ONE, AMAg™PC oScSAS Atlantic brant CALAC*ULA®@ %>C A AgMe g,
SGIUNDPLYT Peas ARNa L, LabC>eoHNe BP>PJC Sh>NCD>SheCe/ Lo (Dufour, et al.,
2019).

oScSa AC (Atlantic brant) P*Jo<JC CLo LSP*o® Aa <dRd*o® NP cdchAC A/ *a® bJa
(Nissley, 2016). CLbdd oScSa A€ Atlantic brant aYAMLPLAYRLSLC Lo Do <L
D<A DNe CTOre >*Dgc™™® 5 m [Ccro® de R o o® D Ld>o*Lo® ALo® <o
sg-1*L<a® sbbbo® SdCNA*NabeC<Ya® CLbda *LE. (Abraham & Ankney, 1986). ><_5*MC
CdYD>LIva e DRI <*La- AL*LC Sb®ND>®I< L>g™* N A® 0%heC®IC Clo PNB<L/do® AL®<I<oC
JC A, ALGH D AUl P a st/ RvDC CLA* 0%  (Abraham & Ankney, 1986).



CdY®N 4: ADAC SbPBALYIHC a g Ao Mo bYUAC N*IbSADG® (Lc®DC bC,
AcnsbN*Mes-Carter et al. 2018-T SbB>ANSTAo*M*0®). ACSHAPT*NC NSPPLIC CLA%C®
AoAC SbPrALYD g LcbAN® 21-0° Ao*o® AcSbc PSLC.



CdYehse 5: bYUAS DEoSHSAYCC agoo S DPcBPCHHNE 2014-T Necb< SPP®C 5da® SdcPCN=sNe Sb>INCCHo M oo
DdDSeCH DI,



ArAASHBEC®IC  oScSa AC cackling geese .oc<sbCT<C CDRa- N*I<bsAT. Lea\®
B>AN®ECP D®PDa bDpLDc P®IC oc"a AC cackling geese AIMAPn.%®/LJ¢ CAL*Lo® 1980-*M*g®
(Nissley, 2016; Sharp & Abraham, 2010). oScSa. A cackling geese NP<®DC D> >Sb A%< HNV_>
ADZB®INIC b*J®NIC. P/ cCP®, D HbGI*o e >R I N* L bA\* CLA* o
N*T<bA>R*Yo Mg b% 0> ocSao; dd/~o. (Nissley, 2016).

222 INe

NS AcCPYDIALADSC DPBCEIN QN IS IARNM>Co o, dMAg< = HNt s ACShSa™Ne
DPD>C®IM, A<D ba Ch< PI*a Lo <Ly AL o</ *Lo AdPEOSTDC TN AL
TP ALD>REDC NeST>C o (Henri, 2007; Henri, et al, 2018). SPP®CISM ACC<HD® TNSHSAT®,
drANPeedod Clo 8,000-*NoAUdo D oot <SGJI 2005 <L 2006 (CdY*N% 1; Descamps, et al,
2012). TNSHSAL A<D ACSHSADD® (BPPBCIMab) [NSa®, ACSHAUL AN 5N CAPdL
LPRBNENC PPN HANATSBCTE ACShAUST L QUPSYLCAC M ARNEDC, M Ag*Me >
D 55bPaSa M TS SPPPCI M IPPaA% M LSNP ANC>No® (NNGS/Lo™Ne 5 - [N
ACSHST*MC). TN NPSHEC®DC A<l [< CP*La CLP*L PN®</A0C Je AC, QN OAC
aIPPT®AC FNbsh*ab CLo APdchSo*Lo < Al CLo- (Abraham & Ankney, 1986). <ISa.“_5AC
ALGHe 5 A% ob/L®N DN N LSDSAT DG bCwIC Clo SPN<I<da LIPS, Ac*NC
SPLARGH 5N HON Clo <POANDS sPN®</*Loc. (Mosbech, et al., 2006).

FAC @ 1*LD>BCSa™Ne NSO Sb>AN®CHIL IS Sgt <t NC>ILINJS LcbNede CAL*Lo®
2001-T® (Mosbech, et al,, 2006). HI\® SPP®C 55 oa d\P> > d<AP CGLC ASPGN*L AL D> 52
AnYOD>BCos I NPY*a AclLo*M o <L NP cdADRYa ™M 0t a Pedsd>R¥gSc, MN¢C
DPRIC C(PRo Cnb*Lo d<A® ba*a*Lo NA%C SN/ <o oPARTE T, PR Y5 (PR
AMLrQ <AL P C AdPCOAC. (Mosbech, et al,, 2006).

P*LcC TN ocde<ePSC N b, \odoc, CLbd P*LcC NS CARGT*Ma A% S,
D 5%bGLe Ny CADU N eaT C/So (P a o L U< /DasT. SPLcC TNC
D¢ 55bSHCCALQ ®>C N <ISHSAMT, L®CDSbeCse/L*LI SdtI<bNC>ALINJS Lo keI
45GJc*Do (2003-2013), Sb*LJGHLE P Hb®<=<dbCia™NC L™~ MNSa®. P/<doc, P L MN¢e
MSIAYCGHUI® AnNST™M o, 0% *LbA%a SbCSa* Mo PN®<cda<Ic®N N <L



DPANLLLCHNC PP Lg% C CAbda *LE DPRDgb Lol g IdPDTD>* bé ¢ oa *Lo
(Janssen & Gilchrist, 2013).

223 UMD CAC G AL AS

LD T AC @ DA% NA® ba CD< DIva o</ vLa I ALease/Lc®DC CLA*G ba C><
drdcblM>o oa H*Lo® (Gratto-Trevor, et al, 2011). sbSehD>eDT N <SbN™T
LRLPONLLADYT? o< IDosT AL ACSHSADN® ADINAHYo 5 ba *a ®</<a DPP>LC®I<
00 ¥ QlLN<ST*M* 0¢ CLbd. 0™l \DSGS ot M Ag<YR¥a M o¢ CLbda *LS, CLo. drANP<eeIe
ClLo. 36-*NoAC \DGAC/ACDHSIT P<<KALII km? PE_CITCLST, sb>a\C>LI™ (Dickie, et al., 2014),
PPl cCCP>® Mg bn D¢ I*Ne Leahdc®DC 15GJa®. CALCNAQ eCD,
DANCNPD</Phn A MM A< RINYE o< g M ab a.gIA%Q® b>ALYDYo a LN QC* eg®
CAL*LY <SGJAC APcNSo™Meg ClLo 2000-*M*o (14-18 JONCNPD></Pyn </AC>/CLS® km?
PE_ICL; Perkins, et al, 2007), PP<loc A A*Peg o> DC CLedd Plrn Sede o< g e
LPALSHECHNC M Ao ISGJa (6-A*LAYSIT®-34-0C Pibn Q5¢C/AC>P% P ["CLS km?; Dickie, et
al, 2014). N\ecSTDC DsbDYsb®ILLC AN DT g b >aTDCAAS, AP CLéI<
A><PDC KBIGAS, @RS PP A dUNDAC (Carter, et al, 2018). CASLo Db
M AAHRPSIC PALPIS, CLYI P SRLe DNE CdyPULIALDC Sho My Lo heee.

IPMPECDSe P QL AC o <SbCITE NS <> LIILNAS NI <IsbseT
ACSBAYN N KIRW® /D LNAS, Sdda<se, D cUSWAS, Ao >Re ANt 5 CLed<
AP CC ALy SdcSdeC. Pynd5ee-Purple sandpiper CdYP>USAST®NDNDC o <ISbCS e N <ShST .
CLea oa™L dD®CHLLE>® o <SaDY oS, o PPN /DSADTS IS, a I*LD>R oM of
O5b*LOD>bA%a SbCSas I CLedd M A% O 0¢ /965 0¢ U <59 of red knot-of (Lathrop, et
al, 2018). PYLENKIS, DONCNPD>® L5 DL CLPAAYMLE N T<Ib%\bdC,

al*Ub*LSo oo,

224  <QPPC ALDOST AC Nr<e

SHSeN D> N<IShSE\ DSD>IShse>e ACShSa* Mg CHPRa SbeND>C M AHCSLC ARN>T*Lo
oc<sl>o*Lo CLbd. oL, dP*Mea® ACSbAYAM L% ALDoSTAULo® LN\>o* o> oao Lo
C/DYSo, Ay CLbdo™L abys<dSo, AMSdCACSa®, AMSdCAcSa® <L Al*L*o®, CLA%G LSP o,



AL ASPLLACSEe /NGNGSe, <AL ASe Decgb, QU PSE%gb, SPSd*a® <Ll > Sdll<I<Sg®, CLS®
CLbdd oc<SbeC>C CPRa N <ShSAT. SPP®CI ™ A ARIC>S ClLa rANNP<KIC 200-300-
“Pi DCSoAYMLC ASYDCEC,

NeSTDE DSbD>Pb®/LLC AALSNNYTa® M AP H<bCSa™ Mo CLed< N*T<CS, A%®D
CLbd<l A dCAC A, b®\D>< 5 D¢ (Carter, et al, 2018). Sb>aN®C>IL*NLC M Ag™Ne
PP ALDOTAC N*M<C Ao ZcCon*aC N HSADS, NecP>< PPseC H<o.

2.3 4/*PC DLYAC

231 0alPDCAS DLIAC o5<NC ALLPNCNAC ALST o

10-%J<C 0a M>CAS BLIC ACSHAC DR H2EC ACTHHECHI/LIC Sh®LD>®I< N b *La. <
PPLC A AcCnYDPLI® NALodctlndboLoC DPB>®C®I NnLo<C AMAo™NC PY<laccCD>®,
IPPRPCHADC Lcb<Da® ACTHPa So* Mg A LAS SbD>=5%D 5, bYyA“>. (<d-Parker, 1974).

Q. <DSb*PT>E PIAC ACAHR DD Koo CAMLob b PP<do Clo 1955-JceN=d,
0%JNALnc PZLLC (Sutton, 1932). 1967-I BPLIcnrC QUWeDIANIc PRI CHRY®Ig®
Sboeo e <P<IST®,  (Manning, 1967; Parker, 1975). CAL*Lo®, <MAgse<n > D®>C CLac PoIC
30,000%MGCDC DPDAS, 15GJc DI 1997-1. Nco- DPDAC I Pnd%/Lc®DC 2013-I 2015-T .
Db CLo 12,300-*M5<Do® (Campbell & Boulanger, 2015). CL*a. 0a *L IR HIGCI%®
SpseN>®De NPDL 5o CHDL Do T CAb*LoS, AcMyD>bCPYA%a Po Lo N <SbseIc,
I>LIC @ dlnbD>RD® CLbd oL, (Parker, 1975). Sb®ND>®DT N*<ISbe\b ICND® Ac M ot
CAL*LE NocD< D2D%M* 0 o AP>IIDbPY 0 0a ™M 0 P> *LC ba *a *</*La
05> PN D (0a 2 0a AC IDNEY*M® ot <Sa ArC blParde, 2000). L>a k% sb>rLr<N¢C
APLQ®/RE ALLA DTN 05 ADRC®IC IR HIG*L®IC WP 0a *LC Ac Py 5%g<
AMrQ <D L NS CLDL (0o 2 0a AC IDNPN*Me ot <Sa ANC blPabdS, 2012).

AMPAC A AAHRCD®ILLC, 0NN o dDC NcP>< PPeCHMLo® oa ™ot ArD>bCio M ot
<eI®YY H<beC PSa Mo A A% H<dc®Ia® Db, P <t JLP% SdPeC>c >/Ld% Clo
1937-F (Manning, 1942). ALPA“D NnLo <o AP<5PIC CdYPULIAODILNDL2C. LPAQ o™
A*LATVH%EC b a® MPN®eCDILLb P®D® Nec>< PPeC H<or, <L AC>I/T



CdyD>Isbiod o AbLE d*Lo® NS CLo <5GJI 2002 (Fontaine & Mallory, 2011). CLbd<
A*UAC BLIAC RP2POC Ao AT AP 0a PADTTL®D0® CH2a e N Ko<
NLJC (Roe’s Welcome Sound-*LJS), N >< sPPeC_ 5o

Db ACSHAULE oal >HIgeDo Mo N* DA<, Sbo My Lo 05N N <Isbsa>aT,
ACSLAC sgeN*a Do Mg oal. ICP>ZTe CdyP>¥sbc DT NALTe CHRo PPCI T Clo
2015-T.

232 CnDTDCAC BPLIAC

9-%JDC CADSTDCAC DLIAC >ANE ACSHAC Sp®sD>PIT CA DT <IPLedS, CALAG™L.0">
ACSbA= 5N AbDLE N D\ L. PCLAS AP @ 9N, JANS, a bAS, SPa SLAS, DL
dHo EAE ACSHAYNDC Ko D A< /DaLa CLy CnbST HASNSAST (Sutton, 1932; Bird, 1953;
PR ALAS bI*dbNNC oa *UIcP>PY NS, Stephenson & Hartwig, 2010).

CdYD>SHECSbYLC A bN*LNC SPa HULAS AHL> JAAS CALMLa® NT<ISbeT (Latour, et al.,
2008; Allison, 1977; Irniurviit ACMC, 2017). SPa 5UAS Abeg*LaA*JDC Sh®eL DI JP>Lbdc
DA a® AYAGT o IMYy®N=HNC, ShPRD>BITCCDP gsPolo/DAD>RYLE (Ll [Ge eDsheCe Ne
DU o C>Rao whales (PR“cST AbAS bI*»bNMC oa U DP/*NC).

Q@ OAC C>2AHCCAQ AYDC NS, ALLAM IDYYdC adbn DRI L 5
D 5b>RRAT C>Pacl,® ba*a®</<JC \ecD< sPP®eC o< (Urquhart & Schwcinsburg, 1984;
Riewe, 1992; PR ALAC bI"»bNMC oa UAcP>P/*MC; Stephenson & Hartwig, 2010). AOAS
SH>ALLDHNC AlLa PNC o 0AC AMAPS/Lo*Mab CAL*LE <5Ga® 2004-2012-1¢, NJYD>bCSLC-
“edC>cn 5N Sb>AN®CDo* Mo, SALI<PNC>ILINI S LCPBCP*a SLC, <5GJCLS 5> N Abde
SH>ANBCDHEC®ANE AfLa ®IC SboAM G Mgt IMOT>E CA > Lo AC Foxe Channel-T a oA¢
SbOA* TN g, N> Sh>AN®AC Drap | D¢ M APD< /Lo 0> a 0AC
CdyD>bCio™Nc C>Ra N <IhA M.

233 CnPJ Mo C/TPCAC CnPDTPCAD ASboOULNAS

AFUNDOAS CILNAS, CISRAS D, d0, CPDYSRA“ NATShA T ALSD>>C QL5 Cn DT AlLSo
dMdo aPYPOo® ASboOUNDSADoNE, CLA%G® SboADTNC LA *NDNo® ASboLNbST*Ma®
NNsbsdNb N AChAUa*N*a® NS, PY<locCP>®, CLda  PyD><C 80-*MagDC



L{Sb<6C/JDR0IC L 5 CADSTHCH*Neq <D ASbHAC LPnP*PONC, AcSbsANe CocLa® 5
Ar AP ST GeC>ALIN o DLYo®, ACSbP*a sT<a® N bSO (4\eD®/L<Ia® CINCN*<C 4; dc
<L > GA“-Coad and Reist, 2004).

24 APSDSbSo*L oa

“NocnPDVJNDISH®>S SgeAc a® Sbibb o Ddab dAe/L<a® SdtIvLa*L.ot A LC C>%a
gL LC PUJC SHRNDIC Cnb Lo AAPHEAS D dHL Sd%A%Do? a GEC ACbSae<UNC
JINeICPoT* o oal” ACSbSge<yJRbIC CLlbdaa bsbrUo Mo PN*g®~o (Abraham & Ankney,
1986)., A*NTPNAC AALDEAC AR PBILOIC CLITPRe ACHP2GIC, LGA%a DA% P o
CL®a CP2aclbhb AUo</dUC PsaAS/Pcaa, AN <HL 5 DAL L/bYUYAC M Age<YRe Ne
>®ITPN>T Mo 0a PADTT, Sbiby g, MAge< eI AP®IC CLdd a A*TNAC PcSa AS,
PGITRNAC Pia AS, ID<CNEE Pia AS, AL CAPI] oal™® ALS, o< />aT,

AP®IH 5®>% CAPDT*L LCPbAC 0a GP%®, DSHDYA“ S ALl AMALN*a® NUDYSo®
LNPEPCOND>Yo® (Abraham and Ankney 1986).

DS A*Q D% Pl Mg CIC, dUSNAC <L P NADR*a Mg, CLbd<dH PcSa AC. <ML
CLbdd A>NC/SPL L H(>PALAC,

SARAL 5 Lbd<_5>-Stephenson and McCormick (1986) NNGc D>%/L<b oa “ o
APSODALo*Mea® Ao AP+ CONDLob. CAPI NNSH*NE ASb?DrS/LLC LP g ACSb®Da®
ePsbd<Sgb/deara®, 7-Uda® AP NONDIo® AFPCHYSab (SAYa®), 23-0° <MD
N*LDYSbsose, 28-4U<a® bPc.aSdNcra® <IN *NONg® L5 145-%N5Do® ALLbdNc™o®
AOcPNIC AP®/<a® oa Gcra® AN+ ONa®.

25 DLYAS AP 5dcsede

ba.Cl bNLAGE *M®0¢ SboAC Lo ™M 0¢ A< c<daG®C>/Ld ot PLIAC COSEWIC-dC
SH>ANSHECHILDC N> IBN>a*M o DLIST® ba Cl. A*LAY®Io® 6-0° <4eI®/LJab COSEWIC-dC
ba Clm bNLAGE *M® 0¢ IDHEC®> LLSa® SboAC Lo 0¢ I AXa < <o GC >R of
DLIAC NNGRCHR¥Yg N GPBLaNC Db>I/D>DC D on<a Soe< o APSoHNe NP Y
> 5n* g < oMo AL Ac®>C LelL®NJS AcCnyD>rLSbCSo™NC. ACSbPe G/ L<C,



OUPLC®IT @ Ih<eCIbA M a®, 0% Le®IC, > onda®Il D¢ oW LeP*asSose,

LADMPOMe AALSCH®DC, ALy MAYege<c<* D,

ba Clm BPLYAC A% 5o 0 LL™ (SARA) N\SPNNcD>*DC CAYDo®
Lclo<dPLo™eo® as>Nc o 1-M, AcCnbDdo® NNGHC>bCio™Meab DLIAC
A AP O™ 0f DPYaIPC>Sb >®ANe, FaCAS bNLANC ba CIM ADcSdycD>®<IC ba CI°
o C*Lof dRNcN.o51¢ DLIAC AchDYrnsbSL*LC LaLeDPCHAL 1S 1-1¢ NNGCH>ZL N,

22-%PG<>C PPN BLIAC A AN eI (CAYDHNP bNLAGE 0f ba CIN BLIAC
AP HAcSa M o¢ COSEWIC-d* 0%-So>ANSC> D ANG BRS¢ ID%C> 5Ne BLIAC
M AP oS Mo Lol AcCnbDILDC DR 5% AcYyPIAand%b®>C LlLNJS CAJL
N> <sbse Lo ACSHAC.  (Q4\eD/LIad CINCEN<C 4).

ANIB/Ldge CANCN*NE 4: DLIAC AT AP OAcSo e N <IbSA T

n*r«c

Ivory gull
Sbd=HAC o%Jcbse o%Jcb<e Q Oa A®C>ILC
Pagophila eburnea
Red knot

NG LA QURd - HADAC™® 0% bLe 0% QO A®CPILNC
Calidris canutus rufa
Ross’s gull

a DL >onda®Il cSo® | Don<da eIl cSose aOa A®CPPLLC
Rhodostethia rosea
Bank swallow

Sg< o5 D> onda eIl cSo® | Dondasedl cSose Q. Ha A®CDLLC
Riparia riparia

Barn swallow
D¥JNP®DhP>a °IC d< o5t D> oynda eIl cSo | >oynda eIl cSose aOaA®CP/LNC
Hirundo rustica

SpND>LI N BN > CNole <SaP>N¢C 26



Harris sparrow

H<*N*A9)
Delphinapterus leucas

L\ NCYb SbM). jol MCC
d<od%® HP>n< : HT_[:CPli;b Leb®n HJC_L reo QO A®CPHALNC
Zonotrichia querula
Red-necked phalarope N b I
P> oD% KPaGse < N>. reor < '>>. rer Q@ OQA®CP>ALLC
AALDOCD>oS AFLOCP>oS®
Phalaropus lobatus
Short-eared owl
o <FRD>NCO <L A>T
[Pgbhse DEAPL APL 5C G AL SCHo QO A®CPHALC
Asio flammeus
Peregrine falcon N C b
P2 <<% /bdb > 5. ®D[ *NeC Z Hizg;rr“b QO A®CPHALNC
Falco peregrinus
oS¥NE ALLPNENK®LDE ASSTob
Caribou, barren-ground
population : LcbsendsLreoe
0 < P IIAC >N ®Il o e @ OQA®CPHALLC
Rangifer tarandus
Atlantic walrus (Central/Low
Arctic population)
A& . <LFADNCEO® LcLseNd*Lrede
(SPNe<cdo/dNeDag ™Mo APL 5C G e QO A®CPHALC
>PD>eCs® ACbSo™M*o
Odobenus rosmarus
rosmarus
Beluga whale (West Hudson
Bay population) S\D>2NCH b SN, j ,MCC
SPabLAC (A*La*Lo ZHT_ZCPD?JE‘" Ll ﬂH\JC_L; e QOQA®CPILLC

SpND>LI N BN > CNole <SaP>N¢C
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Bowhead whale (Eastern

Canada-West Greenland
population)
QA (baa <P Lo

A>T

LcbsendsLeredc

Sb [«
baCh< CAD o - AALSCHo® Ao Q2 ATCRALS
<IdPOAH AL o</ *Lo
Cnb oo <549
Balaena mysticetus
Narwhal LAN%NC)[ b SbM). j%| %MCC
OLES SPasULAC Z HT:.EDI% LeL®n H‘JL_L’ " AchIAtn<es
Monodon monoceros
Polar bear

<L7ppee < pDr e
oo™ APLSCHo® AL SCHo® 020 ARCRrLLE
Ursus maritimus
Ringed seal QADAPE[ L LN J L
Q. °Ne i e Q@ >QA®CHILIC
Pusa hispida
Wolverine
<FppD*NCOf® < PpDree N )

oree AL SCHo® APLSCHo® ACBIATendCE
Gulo gulo
ASboOAC
Lumpfish A % APCC
sdse e g AN > 5na eDl cSgse Lel®™n ;JL_L' re ACBIA*-nc €
Cyclopterus lumpus
Northern wolffish
sd<e /<jsd<tehy 50 >onda®dl cSo® | Ponda®dl cso® | ACHIA*a S
Anarhichas denticulatus
Spotted wolffish

Cqbi\jqbqo—qbl\qb ] .

5 /bl b Donda®Il o | PoOnda Il g ACDOIA*andcc
Anarhichas minor
Atlantic wolffish

JPICD o NI LJc Cee® QN> A>T

. . . < o c
<5< /<jsgbly b AALSC>o® APLSCHGS ACBIATNLC
Anarhichas lupus
ShSLN>eIST N <ISbSAT > CNosc <Sa>NC 28




Thorny skate
CnD>< aNdo sbcGec
bP=c_P>Nsb®IL®IC shxJc — NI A U

ASb ORI o GCH>RMHE, AALSC>o®
b= oA NI CAYDNC
Amblyraja radiate

LcLsendsLereoc
Ac

ACBIA*anc*C

26 CLoSTD>CIOHBeYLeDC BPLIAC/SIAPASLGE, APIS 525C ACShbSg*C

aPOAQ™ AoA® AcnbCio*MN* 0 NPNNOHCPHR>E ACbcP*a o™ o ACTh®e<c P eO¢

oa o, AP®Iol 50 ¢, DLIot G C, SdARSo 5% C (Canadian Endangered Species Conservation

Council, 2011). 0a2¢ LRLAS Nede//Lc®>C 14-0° 0a Ga® AP®Io® oa 2l

ACSH®IIB>R P Ig®e ACShc®Ia®. CLbdd AP®IC 0NN IZL* N PaPPeOND>Iao®
AP®<LEDDB>Na®e 0 D Sb>ALYD>NDC CLoST>COH>MIC ACShSL*LC AbeO<<

N*<bh\™*Lo.

SR> N LSbSA T > CNosic <SaP>NC
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3 AcSd¢/O5bTJdc DLNYP*a ™€ oalPCCA

N> <D™ ACH®NNT® ARNDoL®C>C AALN Do o N> J®CP>dro® N So®
QP ®CH Mg, PYdoc CAPId ADAC Ab/<IPCPNN .0 % PNE A C®/ HCHNSC AoAC
AcPyD>ecn oMot IRN*M* 0 ADAC SB>ALLI B> IDNHLNIDLC b>rLNC>I*a SosIc
oal® ALSc®, oalPCnYD>Jots Sba Mo, D*LAD> N DPYPBLIN T N> g IC
APLCDPCD>Y Ao a®. Codd NNG®ZLa ™M DSbD>Ib®>C CANA LoD >®I® > 5 D>c®D5 5
0a*LC AO®CHR*g™*M*cg® N*TLDBN><, ARoxdo o oa ™o, AL PIrPeC>bCe/Lo* o™
S>LAr>c®Do® ACTH®Do®, CdYPN\D>RDIo® CdNDR*MIol s Ac®dYI%hJe ID%LCH o,

I>EESADBCHIDIDAS, 0a AS, ALAH CAJZID NS, So>pLo*M > Jcl™, PLIA“H
ADZARCH b, PPINDAQ DS PILPNDNOL oo SPLADA/La M a®, CLbda*Lo I/ Mg
CA Lo D% A0SHSADRDDIa®, ASINAT T, (A5 aTPa® APYAGS, Asbo*a® \>NAGS,
b dADbAT M a®, Aob gt d), CANLTaCOA“S AoSHODR DI pa N CL®
CdYPDE 5N PILPND> NV SPLASMDILYC AbAC oal AD%CH>HCCA*a Sodda®. ALLnd52%
A®bD>LYa S >adb®IIATID b, 0a AC CALD>RIDDBD>T* M ab, ALAS, A*MD>NAT* M
AP, ACdYDbn D> M Dot CLed o™l <IC¥a® ADSbo*a® AoSbSeD>Rc DS Mg,

3.1 AcSd¢/IbTJC oal ASINAGE IOeCPcPSo**C IPSbSo*" 0> SbP>ANPCP/LIC

ADOAS 0al™® dIBCA%Q TN AL oalAMbCA*Q ®CIb*Ma® Acn U D>ILC
(Ao ndDbbd* 0C-(INAC, 1976) >odbPCDc D>®/LLC, oa ‘U DPC>HN CAYLa<o o
ARcdaha*a® ADAS oa b DSa*Me of CLA*obN® b*LaIa® 0a P oa *Ma®
(CADST 5 ZdMs). CAYI 0o P oo *U<c<WUP/LC (Riewe, 1992) Sa/LN<bbo®Ig®
CAPND>NNC BB II®CHILae<YRva M g pa.a®, Ao*0¢ NPCH>HECA*Q *IIb>Ia®
JSGJCL, ACD>IT oo c*MD>CPIAa D P a g Ac, A5 LaNDS, CAdo*Lo I/ Mg®
0a.a® NPILADLL<c Do ASGJCLY*Mb oI oa > D®>C IDNHLn L% Ne
CAbdd 0a *JAc<*NS, b NCNGSIS, ADAS oal® <DBCA*a ST M ab <>
0aCC®IGND>DBCAQST* Mo CAJT*Lo 0a D 0a *UIcP>PNAGT o WU<IcD>HCsIL HNe
ADRNPNALDRCPPIAQ Sa® ANNH®Ia® ALLPYDLNE 0a *MC AcSd/D%bnbDIo®
<IDSHECA%Q ®C*NC AT JC,



D=*LAdE L Lsb®NC>2C ACJS NNG/La*N 0 6, ADAS AbJ/<eA % 0C 1% PNNJC
NNG®/LIDNbLE bDrL YNNo® oalDPCnYP>Io® AtLnDro® Ao™ o N* Kb AN>o T Lo
DLIbD>YT 0a . CLed<d ACHSdYD>o™MC sb>ALYDo<SLC AbS®AATSIC > CDo™M* of <D0
N>2o®C>/LS\C a.oDA*a® 0a 2T, AbJC> NS DPYDLY>NPa So™ M of, <L
NNbdNMy>od®Io® ACbIoLE bD>rLNNPND>od%Da®, Ac®d/IDTJC AL Do b®Do®
Ao% 0% AbJCD> N5 AR RC>Y*a S5, <ID%C>¥*a o0 5 AcCnYD>oNe ADoAS
DSb>P<AJS CAJ®CH>RRIDDBB>LE, DPCH> NP CLo >0 I®eCDILDNE, ASaD>é\ede
I>CCNAD>HC>TIC bNLAGE N NNGENEbegSa I A ™Mo 3-*Ng Db Cbdao
> No sl <aPbNo NNSYLo**a®, bP>rLYNPNo*CPoLC AdNbio*N*a® ArAeC>cPN®
CAPdd, DA Do <SLC Sb®ND>IT N <SS

3.2 CAL*o® AoA€ dD5bcCSo*Mc oal™®

AoA® 0abcSLC N co® CPNLALAPYo® <5GJa®. CANLo Db o2 ADAS oa Sbe<c P>IC
Sboea®\D>Ya CnDSTD>C ot BPLIHA>T*M* o¢ (Bird, 1953). CAN Lo b <4*MSGshse<c DSLCc
“har/L<o® AVOALST® DR 5%GC ShSL*ab, Y P>< SboAc*LcbCSio*La® Lcb<bDab. AoAC PJo<JC
0a.CMPCP®P<L <A PD>C BPPAHD®ANG AL 5Sh® N NadLdo® DLSva®, \Dadosa®, AT olos.
A>LPIC ADAC Mg SPP*al 5> ¢ AP P®IC, oa 1€ ACHNP BYS* o (Collins, 1956).

ADOAS QR P®IC K PNON*Mgd PLGrgb KDbgb D% ANb AAPN®CDHIL Qe DI,
“N>odoSoto, WA o ST, DLSat, PO (AT Nedsb<c D>PIC KPR, Ha) L
LPENLEECD®ANE Na WU<P a Sa® ADZIDHT o CLedd Dac<dn Qe D®CHNC, by AL, DI
IIBCPRPPIC Q*Ja AJCHR IS, Sb>LSb®<c PP PIGID>NH AN D% Ne BLJdSge DA,

A DL LY LLC NPSHCPYLLC NNSHIH*Ne sb>CL®/>NAG M 5>*0C
D>Sb>PbbCA<dcc P®IC Yeca® NPCPILa*Lo® CASNLaDSbs® 1600-*Ma, PY<o I A%MDg®
NNSb>Nb®e>e DShP>Yb®eIge N TD>Ca® (“PPPCM>CPaG®C>Ia®” PR H*G ¢ “AosdN* g
oa.crg® PPPCH<0”). PYUTUC <G 1860-*Ma, IR *aIPNAGTE NPYLLYY R Pe>C
C>2*L Nc>< NLoC Roe’s Welcome Sound-€. AOAC gSPPha b/ R P>*DC R g <N
4*0GPNa e/ ReANL S, AbI®NDRDLC M g® Ip**OND>Ig? R g Na® Acn<o® (Van
Stone, 1960).



>P>AY Lo Clo 1902-1903 deo<dSo<oIC SboLa<do%I¢ NPCHcc DI, D9dG®I] 5 HNe
CLSTCN% NecSTHCAT Db >*IC, 45R g ®NC *adPNa® NPD*AYAT D>YND>LI®,
AbI®NbPeGGMe A oot (DR, iR g DN Ao*a® NPNNCc >®IC a DL,
DodbYNST>ot > Clo 1908-T S c.0f, Nar>NCH>csANe,

1924-%JN5d, HANEA bl<abdS aDA®NedS 6N PN DC aDATA M o <R >®I
Nec0% ADA> (PPHCHMDC [Baffin-T>C] oMo >Cab) 6eNoC>c DP/LM.C o>A®Ned® of.
NALEo<bCia® ALLAHR PP Pa DLy D>PC>Ya SasIS, aDADNP of HAC\ 2 AbgC
aDASN Mgt (P, Sbidsas, I/ Mgl ). 1940¢ ISGUAC AAe< I Lo, IM<dcbl>e
FeCs>cD>cc D®IC /NN Lo NP Pa<dS ba CP>< LRLIY e o I>c. N B> CLeda™L
A5 Acto Do, 4eod%dcnosT, PaycbrPNthat s AbSGNJS APc®DAY®, I c
0aM>CLNAC Y Co Necb< bK< bC>cc PP CLB*L oa *L.o® K¢,

aDAAbc Do *Lo Ao Nco, NTDC Ao/be<Lc D>®IC oa bCiosT
> /LN RRCI b PPC* Mg, LcDa® ACHSa*Na® DLIAC, ADLwIe N T>C
CnDSTP>Co® oPeNb o ®ND>DCCA*Q > Ao NNPNI 0, <*Ja MIbCA*a Gl a“No®, Paolo®,
<JAASot> (Bird, 1953; Collins, 1956). AALPYDRCP*MPN“DOMc Ac SbD>AN®NoC bWUAS, CnDTD>Co®
>Arc® *Ja<ebltc CALLE NP<EDI BB > CH2>*L N*MIbAP>< oa*L.oc. oPAeNedC
HAN=AbdS AdLo M 0¢ NNLo<Sa, APSCD> < D>®IC MPNP<ShAD>Rc >SaM* o L
I>CBCc oM 0 0a ®APT I NNLod®’D>DBC o™, a*odbCio™M“ oD ALnIo™™
Pa DLYcP>PCH>RDSIC BPPLIC, AShecd®e<>a%®, a N®/D>bCia 5 oPHNIPCH>RP>PIC oCa®,
J°Dats, N KeYDGIA*T®ND>IA*a ®ANe. ADZIBTJC CANLo®b*o ™ [TPMbAN\P>LE<c D>*eD¢C
Labcdi5%gC Ao NS TDCot CPRa MPNLPNT /LD RRD>C oM< /qUC N D>< PPC H<C,
C>Ro O N LHAD>TT, U< /qJBeCeANe AbSILS, (CdYPN® 6).

NecD< PPC 5o AMALNLLAD2C o 5a APICAS 0a Sb0\0a LN a® AcSba><a®,
Ac®d?IBT I 5 ACHST*NC NayDPLIDBAGTE, ASdNAGTH CHRELLC. 1983-%UN“HJ ». AC-J.
Reid DabcD>c >®D® AsdNATIbo¥ab ACHIGD>T*Ma? LP¥a? Ao*0° o0abdébaD>Jo®
(NNBSINEE (LaHf-1-T) Ao N*M<sbséD><. ool C>Ro DALT*Cce %L 5%,
4*PENADLYe S ASYATSa, SbHLAT STty CDRa SPPSC 5d . ACCD-Reid Dabbc DI
ASINATH®IM CDRa- 05N, 0a P 0a *UIcD>PNNAC AcChYL®IC M ALN g I/ Mg
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ba Cl DLIcnsede N M <shShc D> DP/LLC Clo 1959-T, A< PN sPec CANV Lo
N*T<SHIAD>RCD>®IC 0a *NC, ba C>< DPP>PCPIg Lo, CALa> ACSbc D> Ne bY¥AC
SboPy*M>a- 24,300 (Cooch & Barry, 1957) N*T<b%\> Sb®LD>SIT DALCH*LYLE Prsbd\>oLC
N*T<SBIADY, ACD>A<IDHC® AT bIr<d b DEYHADR STl SbaMy.of NP>L®I® (CIYPNAC 4
Ao 5). Lea N o< SbB>APSCLIT AMAg N ISGJI 2014-T, a.c PC®C>c P®IC D ,CaIa®
289,700 b*JAC Ctdao L% N <sbsaD>c®d o (3. —2o<s-J. J. Leafloor, ba. Cl PLIcnrS,
Q*as® DND>NCNYAT™®). 0a WAL AALNONE, CLéd< b¥IOAS M APSEsY D¢ 50-g®
dorddo GJa, Lea ™Dy “dMAodcs /Ne” baCro Ar<dbcblM><5 0a *NaA%UNE.  0a 5<C
0% Lo LD bWAS, CALG bYAC D obAC N\ecP< sPPeC H<o, <lMAasb®eNNc®IC 12,6
o APdob/Ldo® bdso (Ac\Dhby, AcnsbN*M<>-Alisauskas, et al., 2018a), CAbdd > IX*MC
0SS AC (Ross-GP<) IMAagSbc®dC Clo 1.6 Ncho® APob/LIa® bsa®, <sGdc >®Da® 2006-
2015-1¢ (Ac\D>by, AcnsbN*M<_>-Alisauskas, et al., 2018b).
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0a AC DLIHIUD>RIC QM gb, gSPeN®/DAD> H<5bC oM o AIMA H<%D 0¢ bJso¢ (Batt, 1997)..
NecD< SPPC 5o bR DSa M a® DabbdC DbD>ISH®>C bXJAC gPPReY>bC o M a®
ANEONDT*Ng Lo DaT oaa b\ (bD, AcnsbN*N<>-Carter, et al, 2018; Fj*N*
<L Lon-Fontaine and Mallory, 2011). .oa A¢ d¢7po/Lc®>C CAPdNDa. < rSbSaehD>cse /NP
HANEAS CPDYSRAGSS 0a AC Yo/ oo ICNeICHo* o oa o Udo® (o,
AcnSbN*N<-Jano, et al, 1998; dCod®* <L rd2nM-Kotanen and Jefferies, 1997).
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FAC ACPYDILLADSC DPD>®C®IN IRN 0% IRNM>Co"H AL ONE ADRNRNAL>R g IC
o PeND>o I ba CP>< Pd*a *Lo <L IdPEOTP>C A*L*a *Lo (Harms, 2011; Henri, 2007).
AFLDHCD>REDE [NYDAD>_HbCSa N PPP>eC a d%<eCH Mg JdPDIAC oa *LC A*L*a *Lo
CAL*Lo® 1990-*N*o®, ANCDAL DNV Lol PPCPALc o 1*atCPI*a ‘o™ * o¢
LcLeoD%NJE CPRa. <SG 2002-T, AdPIAC oa *Lo dCsb®eNCH>cc >*IC
MCN®eCPL*abCio®Ic®. PPLCH™ TN CLIOIM PodJc TN®CbiogeN>cGoHd% o,
AFLDHCD>2C A SboAC™L¥®aSo™NC TNE IP*MegvCP>® D> on<da I baD>RcSa™M* of.

ALLA Do <Y PRIt oo <so<o51C NPCHC DTNt oR¥a 5% NS (D P>eI%®
sPPseC > CLo 2005-JN=5J, CAL*Lot s> ACSHA*a.cSeAa, N oM AP+ Pbo<Ie N, CL%a
D5d*a P %I N MNLUE 1t odcsa b TNt AMALegPC>c>eI® Clo 33-56%
SheN P P®Io TN ACShST*Ma®, IDSa*M*a A*LAC 3 <SGJAC CL*LC 2006-2008-I (Buttler,
2009; Iverson, 2015; Descamps, et al., 2009). ArAc*Ne QS cHo™NC D5dSbeCe P®IC pR g H®I
eo<so e CAL*LY AMAdege<cc<d/Le>C sGJre 2009 (verson, 2015). AoAS oa c o
Sbo g ®NAC TNS.0C IBCHILL 0 Cd/L 1 Ao DSdGSYLdab JACD®C>L>q SoT®
eo<Sa® Ada® /20U (Henri, et al,, 2018). N“cTD>C AALSHSIC Lea DI qeg<Sasbsa*Lo®
SPPeCdo T ANCDI® CALAG*L.oS D 55bso™N MNC A 5d5a ™M o <>
OBCA*andbg™**0¢ IY*M*0¢ oa I Sba*a® >RSI 0¢ pa c™I¢. Hd.oc-Henri (2007)
NNG > CALNA®a bACN® A DAC SH>ALLIB g A<NSHIae ADAIsbeNJC
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FAC LMot AL ALS*Ng®, 1997-%UNHd, LP*0¢ NPCHALHNe a 650, CLA*ocLbaendse
AGPN®BC> > TNHAD>T>NC SPPPCH. Cod<b a 08 onc PP DLCEDot 14,000-0® MN¢C
L*o™M*o® D oo 7-0® Aa <P, (Gilchrist & Heise, 1997). In 2012 and 2015, Lo®/D>S&\>o*N¢
ARC>PIC D HbPa o *o®, ALGbP g o*M*a® TMbq>R o . (Gilchrist & Jassen, 2015;



Dey, et al, 2018; Dey, et al, 2019). IA¥=G®DC D= 55bGO>L*Q 0N INcPCDILLC [FoC
dMAPb*oP*aSo® PUoddC oR*od5%™®I (ool NPCPcD>PNHNE Lo Lcbbio™M* o
FNseC>Y*a so*Mo? Ao M*o® IdPOTCo.
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Jdbso ™o, oalP< AH]LUC ddUA*a ‘g™ a, AADBCP a ‘g™ o d'Lo ot NN o
SH>AN®CDSHCZLUMT a.g DA DPB>PCHIoT DLIBUD>RUa™NC, b oAcRc<lo™No o DLIAC
CLbda 6-SbeC®IDBAC, (CAFF, 2010). A5 DPINNLY, PcDa®h® DRALSE g >RSa ™ ot
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NNGPCBILY® a 0AC M Aa®D>RST* N NI\ od®<®IC (lverson, et al., 2014)
NPLCT®DSbC A Ne N*<IC D 5hAM e o L2 *Na® anbbho/Dsas ] CDRa N b<
SPPeCH<o <Ll <IN (Smith, et al, 2010). PaSo Dol JcP>< ANC>cP* T MNC
o <P o ot IGJIM ALy AMAg M [*gCnRCHNC AM of IMA%N*a PC><*a S5 ¢
(Dey, et al, 2018).

IP*PegeCD>® SH>ALDIL®DC oal” ADZNYD>RRIge N DA, A <o H<bcCcsa M >a®
0 AS, AP/ oMb ALy 0a A AcHNC AGPNSIL S M ab. CLed< DLIShSAD>RRIC
AY7R/LARC NNGRPCDALAMLC PN 0C SOD>ANAD/L* No® oa o DPD>C®II (Smol & Douglas,
2007; Kokelj, et al, 2005) <'L> CALACR c<doN® ANCPo I P U< cdo*L.o".
NecSTDCCACCH>® CdbeC®IC oCa® P*M o DLYo® <L d/ne/La™Mo? adsbCio* e
DLIAC, @ I*LD>SbeCSo*Mo DLYAC. (Carter, et al, 2018)

AD0AC 0acc AcPbCio¥ e bLALNCP Yo

CLA%o, NP AALSH™>C Ac PNCP>bCio*MN*a® CLbdo™L bP>rNSo 1 Acn<d*JReDo®
SpD>N®DT NSO, PIACD>®, NoTD>C AALDNNY Mg DbD>sbe/ S¢
ADZBA*QbCSa Mg Sb>AN®NC CHRTDCA%a ST a? L5 IDnbSa*M*a® AOAC
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AcnoNe AP Lo N*I<Sbsa>o>La®
ba CcLll BLIBSAD>oSIC DY DC> 5N

6.1 AD/NYTJC oalDCot AP Nos®

6.2 DLIcnoSTe 4Ly DLIShSAD> R g egb
<> fNose

6.3 @ DCN®IAL®CI N> DCo™ ¢

ADG<%a<Ire > CNADYea So*NC <L 11,12, 13, 1.4 ¢ g A7
LGl N>NYDY So e CLST BLIcLS, bBAN Ao
ADL®IM S DLINC AT AP HIDE, 6.4 AoSdNPyD>Jgb
SH>ALNCNTPND>L A I5bSase <Ll >
SH>LLYDYA Aot A>c CNRvgb,
6.2 DLIcnoST® 4Ly DLIShSAD>R g g
b*JAC ANCDo™MC oa AC A>c_CNose
AGBNBCH>REAg M 0C I ASCDILa™ o5 | 1.2 A
Ay 4PPegb DLYSgb qpI®I/L <% Sg gt 6.3 aDCNP®IAL®PIADbCCo™"
SO>SO QUG S
6.2 DLIcnoSTe 4Ly DLIShSAD> R g egb
0RvG < HLBIM e gSa-<IobI% NSPECGH,C L5 P> Noe
LEIARG*, NS ACSbSo Mg ’ 6.3 aD>CN®IAL®ISAD>HCG*NC
SH>ALSADREG M S
6.2 DLIcnoSTe 4Ly DLISbSAD> R g egb
<> fNose
Q OAS GSPENSI DL g NC [NE ACShSa* g | 1.2

6.3 @ DCN®IAL®CIAND>DCo ¢
BN AD>R* T

SpND>LIT N B > CNosle <SaP>N¢C
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NeST>C AlLSNShSgNe

6.4 AodNMryP>Jo®

2.1 SB>ALNCNTPRDYAI5bSase L
S SbCD>SHC(CSa- %N b
OPATCRHEC T M HBLYDYA o d>CNRra®,
_ . 6.4 AoSdNPyD>o®
TIPS AcLofforo™® SH>ALNCNTPNDYA 5o <L
SH>ALYDHMNC CLedo™L Sb>ANeCHo %D e~ A e e
QLo A>CENMDHCDNT ACLCBPCDY NI o 6.3 aDEN™IAZ™IOPTHCa
SH>ANSAD>RUT
NecST>C AALSNSbsIC
i JgbL, b SbL S ShS %N b
K090 o DL i 64 AoFanrybio
: . 2.2 SB>ALNCNTPRDYAIbSase L
Pa Dy DSé\P>Na beC®Io® I/* Mot SBBLLDY A cb <Dc QR G-
AR=cPCP>*a *Ia > No*Mo® '
N <sbere
PIBCHILoNC PP IPrpe<c<do™L.ot 12 6.3 aP>CNLIALLIGND>HCo™ e
N LDSAMT <> NosTe ' SHEANSAD> R
6.3 @ D>CN®IALLIGND>HCae
Ar AT P> P So N DIRLC DO C>2a SH>ANTAD> RG>
dred< CnbLJC Foxe Channel-d¢ 1.2, 32,33 6.4 AoSINPyD>Igd

D ondaso*M o DAL dAPN ST of

SO>ALNCNo RPN 5bo <L >
bD>LYDYN Ao DN o .

SpND>LIT N B > CNosle <SaP>N¢C
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H*Cede J%d/D>*eC>Lo™M Ab<do o dPdoo

6.4 AodNMryP>Jo®

AN 23, 31,32 33 SH>ALNCNGoR DY 5T <L
BELLDLA I o I N g,
A AGea > S-S Ac > D¢
b oSS 6.4 AoSINCy>Yo®
Do A 23,31, 32 SH>ALNCNGoR DY d5bSa® <L
NPCHLSGASGTRDCP N <59\ OPLAINAC e P NSO
: 6.4 AoSINCY>Yo®
qdS G SbC q %, ~—b C b
PIUSTBAJ<E abiPdca® > No 12,31, 32, 33 SHALNCN TN DY Lbsa <t >

Pa DL D>PCDQ ST NC Shl DI

bBLYDYNdc™o® DN o,

ST N LSbSA T > CNosic <SaP>NC
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6 dAPbcNrPoSlIc SboAcPPNPLAC

ba Cl DLIcnAdS AcMHNE ASaDGedS I>c CNA>SHC>GSIC bNLAGE N I>c CNo<I®IC
<SabNab 4PeC>c>SHNE, /Clab AD<%®I® dbc CNosIC Sb.oAcDPNvNa®: 6.1-T,
A>ZASTIC 0alM>Cot AP No® 6.2-1 DLYcno T <o DPLIbOD>R*a gt I>c N,
6.3-T aD>CN®IAL®LIND>HECTNE SH>MNTADRYGM 5 <H. > 6.4-T AoSdNNy>Lo®
SH>ALNCNT BN A LSbSa® QL SbDLEDrAdcva® >N g, CLbd< SboAC>PNPRAC
AbJCP>o %D IJL¥*a 5o ¢ CPILNYP>Yo®, DSLnyP>Lo® <5 AYA®CDYLYo? Codo™l
> CNoSIE <aPNab, DRASINITHNS > NT g ALLPNSIDPNPN>R*g%I o, ba CI
BLYcnAedS IDPNCNG<®IC CLbd< SboAcC>PNP a® D CNo*Meg®, ISGJCLS®
Acndno<dc®CHeg® bLPYD>c<sbCS Ny, <ID55NE IDAQ P Sa* Mg ACnANAS >
PaD>YAC IDLPNAC,

6.1 ADP/IBTJC oalPCo® d>cNos®
6.1.1  AD/NSTJC <L AodN* Mo II°CPHbA*a ‘o™ ¢

P> CPo™L ABOLT N D%\ Acbiagd™®I® S>*aJ®eCP>o**o® A0DA>RcD>P/LIIbAC
C>Ro <L Ac®drDhHTJC ASINPYD>YIHAC Ao*0f (ADAS AbJ/<eA N0 1% PNGIC 2.1.7-T).
CL%dd Acb®D¢ N> J®CPo* 0 ACbBA*Qd oM AobBA>PRCP>PIIDAL, ASINATbIAND>E,
Lo Ao* 0 ALLnPob®DC Ac®d/**0¢ oa A CLT® AcndnYP><C N <D™ LaNb®Ie
002 AoDbAN>Rc g g JtL > NPDod\obd\>o**c? Ll HoInFDYob, Aol
002 0aCPNo® 33-. PadA*a®™ A*aD>Nct C>Ro aodJo b>rLyD>*NOg®
A0 ONANTDbT®, AdNo®, ASINAT I b ovH*G ¢, IrcPnynb®>% NNGHo MDD oa JINJ©
ag*o ™M CLedd bP>ANCN NNPNAC DoDod®IC 0a 2¢ LRLI* T Ac®d/Iben e, of,
CA*do*Lo AoAC ADYIb ¥ *o® << Npo¢ Lo D**LAd* 0f, d%aPaI]%<E

P> CPBo™L AbOLC N b\ *Lo IDn.b* ™ AoAC Ao/ N *a® Ac™d/ns* o >*c¢
<bAPSQ DedPC>Ya *Da®, <DbCP*a o 0 oal® (CAdo™Lo Ao*of ALLnP>NC>o* g
0a0®) ALSIN*Mg® dLLo oalP>Co® AL*aSo™Ma® N <KD\ (ADAS Ab</<N > o¢
4PPAC 2.1.4). <>cNo*Mo N*TST?, N> <SLC, AbI®AA“ SN IDcSdrHN> AoAS
CAJ/OB 0 oac® ID®C>RYG™ > ADAS DBD>IIB Mg (ADAC AbJ/<PA* 1 0C I*P()C



2.1.6). ba.Cl BPLYcANdS ASaDSAbd 5 > CNAD>SHCDoSIC bNLAGE >N DPYo<SbCSa<IseIC
D%LAPd T APSNSH®Iab A 0SHSADRCD>PIIB>Ya®, Ao 0“5 ALLADIa® Acd/ Db JC
0a.cno TP, SbEALYD>C®Iab bR C > DT M a® LcbANd 6.4-T° 6.7-1¢ AbAS AbJ/<IbL*o¢
<4*PNob, ArnsbG>Ure, > No ™Mo N> <ISbe\*I,

baCl PLYcnrNC ASaDEPdH <> NP>HCHoIC bNLAGE S oal™
SO>ANTPCDNNR o P, bP>prLdo® ddo AcndbcoPro® I *gb®Ia®, NNGPC>o™* Moo,
DPYTIRPC>T M 0¢ N> oo 05 0alP>CALYAS N B\ DC. CLbd Ab<SoSbosDC
B>ALRCPR o > No*M o ArLcP>PCP>BCnIc™ o

6.1.2 DLYDBGC ALLAP>LC Ao™oC

D24LAPdS AcCnY>NCNG DI BLIHA>T N ALLAD>oSb®Ia? A o™ 0f SheL>®I<
N> <sbse*La®, A0S 5N Ac*Ma® 6-7, ADAS Abd/<P o¢ I*MPN&Ia, Doy>bCsHNv S ba Cl
DLYcANed e ot CLedd > CP*a <% Acn NS HNe XM Peag® AcnSbNNy >R <g®
I>C NPT PNCDYo? BPLYIcAoT® <L LCBoNd DbBI/>ILLC Ao 5 0a D
0a CPNo <*MPNo (ADAS AbJ/<eR*N* o I*MPNC 12.2-1). > NR¥a*Mg N> b\ *Ma,
CAPdo™*Lo oac® BPLIBAD>o™* o, ALLnP>Yo® Ao*of, DLYcnredS AL®a AcP>bCio<eIC:
(1) <LOPRPCD HIPNNCACLa® BLdo® AL DLIHADRRLIas, >
Sb.oACY>NCNCACLA*a NS ON, ACSHASHELAPIT®, SboA*NDa® BLISIN Mg,
drAcN<so*Mobo;
(2) CLA%G® AaASN<IShECSHNe DPBNA®I®, Lcbda® Mo CH< <I>NI Sary+Peg®
AD55NP CAPHT*L bNLBC>ALR*a g N*<dcnosl¢ Lcbo<drLYo® <Ly BLIYAC
M AP HAST M0 LabnbbRa®, APAJANDNSbST*M 0 ADAS AcSd/<JC
BLIHIADLE ALLADNC>R*a*NC, 1D%CP>YA b 5N Sb.oADIA*Q AC ADAS
SH>ALYDHMNE NNG®ILLE, SOACDALL 3¢ Ao¥a*L%®IC, ASaDSAbdat s > CNAC
bNALAGE *Peg*LIC, AP+ *LD< 5 SbDALLo® AcPyD>RIa® Sb>ALACA DRI
(3) SbB>ANSCDSHCSHNE AoSINNPY>L oS AALSCHTNC W > gd®CD>dr g M a®
> NSy Do Mot Heac BLYa®, NNG®C>HCTHNS SboAcCy>a N PDY>G N ot
DR 5%FC PS>/ bCSHa N BLISa® > CNA>RIE Acnd*LoS; <H



(4) atLe/YGaLE, DP/<o s> bC HNe AAS AFLSCHYo? IDNHEN®Ia®
JPPLN®TDoV 5 >Ny dsbio™ Mo DLYcno T <L DLIHa><R®Io® oao®
N b Do,

6.1.3 ADLAS CPRa CAJYIDB*NC oa € ALS o>

AZ*NSHBNC>SC ICIC ADAC Abd/<PR ¥ 0 I*PNNJC (NN o 2.1.6-)
NNSHCNbo™Ma® Ao*o¢ C>Ra CAJ’IbnYD>Yo® oa I ALS oG €,
<IIc*NCP>Rcdrndbo™M* 0¢ CLbd] P> NpPo™* 0¢ \>*aJ®eCH/LYAD>NCP>Yo®. oa ¢
CAJP/IBAC NNGPC>C DY LC LPA®CEANe N*o (2006-T> 2012-). ba Cl PLIcna™re
ASa PN D> NADHCPRC D PNNRcdalA*aSodTTC I/ g Sb>pLy Do o®
bN®A®CCP>/LIo® IDcNCPoLC NNG®CHNLPb*ooNe bD>rLYP>dy D> oMC CAPIL.

6.2 DLYcnoSe Lo DLYHSAD g Mg P> SNo-se
621 ANOCPoL AcCALPILI® ShoADT Lo N> g%/ WB\>a®

Lea Dy CLea Sb®LD>SIT N <5biee \>*a<d%C>ILa™L 1DNBENLIL L% o
N <bSA> TS, AN DLIAC M AP H<I®IC H 5 DLIAS AbYCHRcPa ®>C GJcL %
K> >Yea Y LPNe, ba Ccll PLIbOD>cPa APohat \>*a<%C>/LcP*asLC CLS™®
BLYAC <ALl 5> Ao™0¢ ALLADO™C 0a AS, <H.> QLI So®\D>cP*a o Ne D5 5NP ADAC
AbI/<IN 0 44 PNob. LcLsb>SLE Ned<deC><*a Sa*M*0¢ 0a A ba Ccll PLIbGD>oC,
CALAC*LENK®Ia® LelbYa® Leb?LENs>C She DI N*M5bi4\e (A Mg 8-[CDa).

ASTDSACIC D> CNADSHCYE bNLAGE N CLA*GCNC® AbL®AADC NedeC DSy Do Mg
CAL%a. ASaDSéedS NNGIL®IC ba Cl BLYcnM 0, D**LAd .0, PR AAS
b7 ASbNA*N 0t (A 06, 2015-UN=5J), A“cnbdS DbYGseIL“5Ne ba Cl DLIcnsbdo®
AaAdNT® IDBCDYPra ®Dab b oAC* Lo Lab \>CaPCDILADS A APPRSCDSI 5], A e
13- AAS Ab/<IPN " 0C I*PNNJC Dabbse/ CNK®IC b oAc>n dbo*M*a®, Ldo*Lo
A% NP, (CLEDT*LI*PLE%®) Sh>ALNCNLAShSa Mo, DPY o<\ b dsbSa g >
D2LAPdea®, PR ADAC bIAbN P gb, D®eCDILbC>o<®Ia? oacra, ASaD>é\ed=
A>CCNADSHCTSIC bNLAGE M a®, AcPYDa<s NS NSPNCHT<®IC SH>ANMPRAC NFSN*NC



APLENSYDPN5BSG %D AcCAYDALT™La® PPy la®. PretbiebaNeCe
QAL MUC DHBI/DYtan D¢ bLMy Dol

6.22 AMASdcSo™Ne bYJAC

M AR A DTN, adNP, ARNM S DR o™NC bYUAC g5PeLeYD> H><bCcSo™NC
AD<o SbRND>RIC N DA La A IPYDLLYDN* NS, PP<do PLIcnsede CLAo®
AALON®YDPNDSa D D> CPY*a ‘o™ *0® boAc*LcP*a ‘o™ o®, <L ID°C><Y*q ®Ig®
SoOACD>PNNDTS IS, bYAC MADASLC SbD>AN®CDZLLot > NNGe/L®IC LeDeC>cSoMe
0a ™€ MDA, SboM o bWUbd>Lo (6D, AcnbN*">-Carter, et al, 2018; FI*N*
<L Lon-Fontaine and Mallory, 2011). AFLSeACD> 5NP Shyse? >SN se/YL2C ba CM
A<cblM>oo 0a H<dC PN®<I<do bYIAS, CAL*LE 1999. b*J®CP>bCia™Nc I AP/LL%®AN®,
bYWAS AP <*M*a DA*an D¢, A AN a®ED>RANe byeC>R oM CLAa™.
CALAbO®N 5, dWUAS L*aPGCc PNt APdab/L* Mo D>RTC, b JAC
M AP®<LcLOKPN LN, AT acdMe< <M c®dC A*JC L*a N U/Lc®I%® <GJa®
(Ross, et al., 2017).

ASTDSAEIC D> CNADSHCD IS AbLIAAZLIC MALNYa? SboAcDPC>a Do
ArAPAPC>SIr T Mo by®CD>HCSo*Ma®. CLdo™lL AcSb®>C ID®NNRc<la g
b%/>bCSdraT, oo 0ac*LC /cCof JADADBCP NS ea®, I*Ja PP sbCio Mg
Lo Pa by DPCDYea S Mea® (Carter, et al, 2018). PP/<lacCD%®, ASaDSAdS AcC//LNDC
SHUAC ALLADTSbST Mo ARNP>SIC, IQNM>CH 0% 5 BLISHST™ 0% > Shs\>IT
NI <SbA*Lo. bd? R I ShB>ANPCHRC<ISHCSHNP, a >CN®IDCH>bHCAQ 5NV
Ab¥So-5bPa SLE DPYDLa®ND>Ya Sa5 IS b oA *LcPCDRYa M g oc<bC AT of, /ot
SE>ARPCDYa So® DLIAC ACShAUa Mg SbD>PRD>LIT N b\, ASaPé\ede Do IC
AD>o L SO>ALYNEND>LT® AbYAA DN PR PONDIG? bR NN g,

Q >EN®IBCHRCHCST Mgty IRNCNANNIIC SHBAN®LI®IC bIDCD/L o Mg
BLYHIADRYT* N pa AC IPM gty NPKAMHo® N Sa® <L P Mg DLJo®
C>REHCT <o,



6.23  TNb\°

ARCPHECP*@ %D CLedd A% 0Ra S 051 (oo ¢ NPCH>Ro®, @ DAC
T PN DSANRCHNC, I*Ja P CPNMRMNE, Yo, AP ®IcC, IRQRN*1C g PN b A>I*a ‘o> bI/®
2 DNCP>YALTH®IC h>pNPCD>Rc<o™ Mg Ly aPCN®ICCPL Db Le MNC, CLed<
ARC>RXATNC ALLAD 5*a® > NosIC SboAc*LcPC>Y*aSaLC TN AMAg*M*of, CLA>g®
N> <AbSh*a <L > aoDAQ ™ DP>OCHIGT . (Dey, et al,, 2018; Iverson, 2015; Provencher, et al.,
2014). <*Pae<NAnLP>HNE ACHIDNC N LDAD>o* M ba C>< DPDCPEIC<L/ >oLa,
ddo<dd D D*URI® <DLPNb®ANe SOBANAMT CAbao, SPPPUCIH™*™ AN DEN®IIHDC
SE>ANSHECP  Sa% M Aa® <PRPPONDYo® ARCPL*a ®Do® MNE AMAg™M® 0P <eD%/deq Soe,

6.2.4 DLIAC A% H<IcSaNe

SHeLIAQ® DLIAC AcCAYPYS*LC Lab®Nde AN o<dcsoGeC>as e, 1D50HN PLIYAC
AP ST 0 Lliob, I P%/<dnY>o M0t Sb.oAc>PNPNaCDILSHcCA Sh>C
(@ ADCDIL®Io® BLYIAC ‘oW LSasTY DR 5EC P Hnda®IEa ) DRS¢
> NolC <SsaPNo Do>ID>ILINE (BLIo® CALYDC®Io® ‘Qad> Nt AALSCHaSTY)
DG*Lod%®Dda® A AP%/gsIC SboAcD>PNPN b ISbSa ™M o¢ CLbdd. CLbd< NNGSYLg<IsDC
Dobbio I o g bCSio*Mab PLIAC ACDA%a P*a So<SLC.

SO>ALYD>OMC @ dLn RECHNCE [ *ANReCHNC BLIAC M ALEGIC SheL>LIT N> <ISbe\*I
Ab<SgSb®IC Na bD><a 5o+ o IDc®NC>Ya So* o5 I AP%JLA PN Do I
NNSbSINPYD>a<®IC, NATLBIAM oM W > <I®C>ALa <D BLIAC ACDA%a NS <L
ArAPSY<NY D> ONe L gD ot I ®C>Ja AcCnYPILo*L SbaD>wI< N+ bsd*L CAd.o™L
baCcll PLIB\>oSIC (NNGPYLLo 8- AbLSobsodIC (Gl oehse
N> gCD>LEa S 0¢ CLT® BLIAC (A%t N <%U*NeIC BLIAC AP 5<dc®Ds;
AOPDI®/dab CINCN*C 4),

6.25 CLoTDCOBP>*NDC PLIAC/IARPAH*GTC AP®D“ 5%G5C ACShSa™NC

CdyD¥sbselL >N CLdo™L NNsHb 5> Partbe<dnyDI/LYo® CLoST>COb>*M Do
(ACbcP*a®I0®) oINNY*a®IalH*aC Mo AALOCPNo® N> PLcbd\*Lo.
I do™ o PPP®C®I oa ™M, oalDC* D, IRNMP>C* O AJ*aPCPRcdoN® AoASC



Acn<*aSo*M o¢, DLIAC NPOD*a So*MC ACSbcPa So*NC I AP%e< <o <%IPN>DC, ba CI°
DLIcnRS, DPYa<dssh® AN ASaDSéed>at > CNA>SHCHYT®, SboAc>PNN 1 g®

<Sa /Do d®DC @ PEN®ICCHRUG g DAL D>LH®e<LE CLoTHCN,Ih> g
NPCP><LSbSa e,

6.26 o< o®

ASa DI > NrD>DBCPRC AcC*PPL2C AlLnP o™ o® <Ya*<*o*, Ao™ 0% oP*\0oF,
AD'SNND>o 1%, oa IMUP>BC o™ 00 AbAC. CLIK AALM-OJ, <> “NPB>BCP>NC pac™o
B>ALNNT*N>HC oI I <D*CP>Ya*Do* Acn U a ‘o™ N*T LB (NNG*/L7 o 7.1-
[€D) Ab¥® AT 0 CALaD>V® L=a >V 5 A AbAS A¥=a DNDST* M0 AGAYD>HCe/Lo > a".
<> SNIE P> D N LB Mo Leo<d® D Ll o AoAS A¥=aP>NBIAy  oa®
<IYalJra bCio* Mo Lelso® pa 2 pa CPNo PN Dob, N'NB*DC ApA€
<LDFCPALo 0 Ab¥W/<I*CPN ot NNG*YLYa* 2.1.5- Lo > CP>o* AoAC
N <> BCPa S, Mgt > NM Lo PRy D> RV, Lo pa > pa CPNoC
PN, ApAC <DHCPALo 0 Ab¥/<I*CPN /ot NNG*PLYa*, bN'LD>CP>< oo
N <eno I LclA MBCA-g-* CL*do™*U Ac 7D o**a® Lcl-oDnYDro®.

6.27 N>AC A*SGRAgC (Do

45GJ¢ AcAa Lo, (A5 N*T<bSaT), N> ASP*a So™ Mt Sdc >ENKRLIC Sh®LD>eI< N Jbh*La®
I>CCPo®IC ShotcCCACLyN bSase <5 N AH®CACLyndbSase EI®PC>NGA T o
000 L EIBCHRNGAD g g N (A5 NP cdchso*Ma®, D HbceN=HNE, >
N*PYa AcP’Lo™M o AnNSTe9). ADL®Ie, N Acnrc AL®a P LRva<d%®IC:

1) SdcDNo*Mo AN Sbr*LCL%a So<d%I¢ 650 m [[Cc*o® (2,100 FACa.);

2) Sb*LCANT<®eCH a® o PdSUadPCH N SbolcCCACLo <% Sb>ALY>Ya ACShAD>o
N*<So® (N*F<EbsA o, N*M<*aAc/Lo*Mo® ad®C* ¢ Anh®/Lo*M o), CLo
DY Sbnsb® Nt 1.5 km PECa®;

3) SbotcyDCACLI®a*NdNe, SdcD>NILYA<5b®IC €N UL S 1,100 m ['Co® (3,500
FACa®) sb>ALYD>o*M o 0a AS N*T<SbSADE; <L >

4) SPHSANRCH %G C gPOR®IDSANRCH G C LD DTS ANILE N*ICCD>®
NPCP>CCAcLONG <At CrbSTA%RC TNE, DAL YUo*Lo <tLo DP<h oo,

DAL NNNE<oNe A*LAa® 3 km PETCa.



D*LAD 5N® Aacno M CL < Acno g, CL*d<1 <N~ o-*<Y¥=a P NCP>C de > Ni~a So-*
<P AU Aéobd< (A0 DLYcno T aNAGT*=0) <L AALNSD>PCD><R*g-<1*DC
A= PNHBALDoI*Do® Acn<berPNe.

6.28 CnDT PDIrdsedsose/Drs<dsbso®

ba Clm PLYc NS ASaPALd= > > CNAD>BCHLC I>c CNA>DC CnDST DLISHSADo*Ng®
AbDLT N LSbSAMT, DPYa5\>bCia<d%®I¢ CLed< ba Cl, ba. C>< BPP>C®Io*LC
APD°/ Lo *ag®, ALy oac* o LILPNo® <L Acnd\P><ReDo?b, <L > oacr o
ASb=c®ND>REDIC L 5, <Ua N >Apar. CL®a McNPCHo<SLE IPD%C>I/Lda So M >a®
CADSTDCAC DLIAC >ArcH DIINS 08 AYSGRDgP ALSa Ab<do N> AL P<o
N> <bD><.

GJcLe, Drdsede AL*a AcPn 5b%>C:

(1) LcP<sbsede CAbda™L PPPPCOI PN APPNNCCACLYN<ba** 0 Ll oD% ¢
<GS PPPOCEI< ALIN 0 AP CACLYN. <D0 LLAC (1985);

(2) DIr<s<s ALY c<bCia™M*a® ALS Hd*M*a® dAY CAcLyn<bSa™M*o®,
QP7RseCDCCACL DN ALAC PIs<<< ICJC >CCc NAPCHRDC PR 5o 5C
dAYD>CCACHNE ANPAC N*HSAD>a P> Pt b *LC Ao<o;

(3) DN®ND>RBPNCNCACLPS NG (A5 D PNE A*NSGYb c H<dP*a So* Mg
APb N>, SdSd<IPN* N IDDPCHCAC NG BIAsEdsot DL/ o <Cndb®Do
ACPBPSTe 1 km PETCo® NA<ShSAM (B> on<da®dl P a o™ AALPYD> 5NL); <t

(4) DPYo<SAD>HCSHN® baCl PLIcANNC ASbo o, Acn<dnodeC Neg?
berNeNP<Lc D oMo, DbDYPo<SLC DIds<d< aPbdsl\No<d®eC M a®, L5 Sbo®
aLdo® CLA%g® D<é\Sa ®D%bPea So ¢ <Sa /LR ndsbSa™ Mo,

4GJ< AcA*a*Lo (A5 N*<sbio*Lo) CLT DI<s<dC AL*a LR o <%IC

balcoHdP°CAcCLYn<bSa™**a®:

(1) NPPLYACDHHNOC Acna™M o DEOHaD>RRIg N <50 (CPI Lre-<dLYIe NPJ);
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o dAPDBILT T ADAC bIRHNP*N 0 AbLSAPCHILa M abC Adea PNCG Db DPIPN* Mg (ADAC AbJ/<PR ¥ ¢ I PNE A C 4.3);
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o SHD>ANBCDILa Mg ShRND>EIT N HAMT (ADAC AbI/<IER ¥ 0C I+ PN A 10.2)
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Acd@IHITJC ADAC ALLADG*MC 0a AS (ADAC Ab/<PR ¥ 0¢ I PNE AD™NC 11.3);

o PPN Lo N>*o<eCHILo™ M BLIAC <L BLYAC CLPd< adbn @ CH S 0a AS ALA®H*EC AbODIS N Ib5Q MG Io® (AoAC
AbI/IEN 2 0C I PN ADC 12.2);
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ASTRARV HNE AbI®AARL SN SHD>AN®RCDRYG g DR G o PNPIAA>R T *La®, Ac b5 HNe bN®ALC>G* g ADAS SH>ALYIHNC,
SO>ALNC>SHCLLC AP NR g Sha>®I< N b Lo DR G C SbDALY> o™ Mg® Sb>ALPC>RLC <IDNhSo M oF.

NNGSZL 5NE DNDLBCPNR SIS <Sa>Na®, DP/a<SAD>BECTHNe N\=cTDE, Sb>rLY>NIPboPa SodSLC oa.c™.0¢ L*aPc®D% <5 AL*aP>Nbn b 5N,
AN So™ e N <KD, ALLnP>Iot s 4o dno e, Bon<da ®I%bndsb* o1 5%3< AALSC>Lo® Sb>ALNNHCSo T AL
IONbENLSg<eIa® Db>IBNNDHCHNe Ao*g® D%<PIg® oal® (P,

<Dc®*NNON® oac™ o DNPLNNBC oI <aPNPho® Do J*CH*o®.

Ao>a® SB>ALNCNT DN CONE ALLA DT Lo SbeND>®IT N*T<b A M® BPLIbo*Lo¢ <o ADAS AcStdr/Ib Mg ALlLnDYo® ACSHSé>o*La®.
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LHPBCPLA DT> 0o DT DLIcCANRLPIS bNLAM of.

CAPd] ASaPSAbde P> CNAP>bCPo e bNLAGE™NC AFAeYo %D b oADIA*a ‘o T®
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*PPCPo M Lo d®DdC Abc™ Mo 53.34(c) <tLo 5.3.16 Lcbl™*o® Abdo oa 2
0a Coic <% PNNJE.
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