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Consultations with Hunting and Trapping Organizations on the Baffin Island

Caribou Composition Survey Results, Future Research Recommendations, and
Draft Management Plan

January 7-18, 2019 and May 27, 2019
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We are 95% certain the

Individuals actual ber of Caribou dFdghper*
Subpopulation
Observed lay between these two
@ values
North Baffin
Borden Peninsula 1 1-30 @@
Mary River 49 96 - 521
North Central Baffin 13 31-230
Total 63 159 - 622
South Baffin
Central Baffin 197 662 - 1,798
Foxe Peninsula 20 48 - 972
Hall Peninsula 176 467 - 1,686
LA 91 256-1,138
Prince Charles Island 557 1,158 - 2,220
Total 824 3,169 - 5,935
Total (-Prince Charles Island) 267 1,777 - 4,207
Other areas
Melville Peninsula 26 88 - 551
Baffin Island + Melville P. 1,130 3,661 - 6,484
Baffin Island Total 1,104 3,462 - 6,250

SPP®C 5 DI >g¢ DNGAJCDILYC @ Ad SoP/L<¢ Dabbe

LeATDL*L 25 50-T¢



2014-T <lAo>ne

3,462- 6,250

DPDAC SoWP o g SbDALYSC (ardoarg

HWDRE <3Gt (DIGADS, <¥G), DIGAL, oGt /I 5?

1) SPgSoNC DPDAC bN™LC (AW Denrede

SboAc* Lo L**

duse

Baffin Island Caribou Survey Strata
rch 2014
2Zoro Dorwty (Strata 1)
Zaro 1o Very Low Deewty (irata 2)
Low Datvuty (Strath 3)

I Cow to Miam Densty (Strta 4)
T 155n ety (st 51

PPCHMC DD ¢ DNGAICDILNC a AQ YL Dabb

L°ASDL™L 26 50-T°¢



SHWPRE <3G ¢ (OIGAL, <¥F ), 0GAL 0SGEL I 5? Sb.oAc Lo L**

2) C>2a HUWCHCLoN® DraNeg® DR _Hea¢
DS

SHWDRE <M (DIGADE, <¥G0), DIGAC, 05GE QUM< 5?
b_oAc Lo L**

3) SWPa ¢ AccPNONt ag DA% ® CPN>NCHYat ICH e oNe

SPPSeC 5T DI ¢ INGAJCDILLS @ Ad Pl Darobse LeASSDLM, 27 50T



boAc*Lo™*Lo b>rhP/®
2015-2018

NPCP>a.A%I¢

1) DPIRLE NG SboASMNL®IgD DI b oSG PSHCHIC L LA L b HPG A 5
ac<b DPDDNNC <ol DA< <o DRE oSGADRE, NPIGDRE ILL 05Geb%e<LE

2) DPPSLE5NE ASoDIC GodNAPegd IIHNNE PATHNC b oG L DASLbIC
b oAC* Lo *a® SbD>ANPCPRC DP.JQ_H“_)H" a a A%®/L<C p<q<bfn<1<<r°»r“c <1LL D>PPede
qEa b<IC D oSIPPCDYLALE BRR H%GC D o g v<e LD

3) SN N <G ¢ S Pa A <o ¢ IWatCPIAa o<t 5N
D oP* < <IN PbHLLALE DI 0 oc<dc®<Iot <UANAC P ®Dab.

4) s \DYPgE D%gsJ QT <joPb) 5N [ *a D‘DAC b OACR T ¢ a ¢ PCPC>o<IIIe

S oA DN CLT® Sb oA <o, DD 5P NNG®/LRC
‘boAK o *a® o_Ll>(CPCl>.JL<'0'( 2014 ¢ 22DBNNot ac DCeCP>c PeIC **

;)\)yg{'\{;’\ocﬂ_)ﬂ" AP NN DSHSHNRINMEab L2a. bNeoNMC Ia CHEa B¢ Shy Do

FESCIUNGC SHDANSCDALE 5N 05GAT 5 1% b/LC DPDPAI< 5 <%a b/L<¢

“boAc*Lo™Lao “bbriPrC
PPLCH P * LoD 0"

®  Communtes
Fall 2015 Compostion Survey
Spring 2017 Composibon Survey|
Fall 2017 Compostion Survey
Spring 2018 Compostion Survey|

[ North Baffin Survey Area S

] Centit Battn Survey Area

SPP®C 5 DI >g¢ DNGAJCDILYC @ Ad SoP/L<¢ Dabbe

LeATDL*L 28 50-T°¢



‘boAc*Lo*Lo “bbrhPrC
PP®CH* PN®U< o

D OACHTHT THBAPC
PPeC < oo

PPRCSMC IDOGE INGAJCHALE @ AG®IL bath®  LA®ILAL 29 50-T¢



boAc*Lo*Lo “bbriNP/C
2015-2018

/71¥M ‘‘‘‘‘ \
L @@? A

8
#eh >SN 2DRC
Ac>re

BOACHT Lo TH>INPC
SH>APCDC

AcnQYSdyDRE 0IGAL 0SGAC 40 <*g©100 0SGQAC
SOWPo Nt o Wl ASG oL O QO AMCP>IYD>2C <vg e
DR 5GP o/ RN al>Nyre ot
+ 70-90 o5GAC oW dSbig Mg
« 50-70 DP<PNOGC DD oIGePeIC
« 30-50 BPP>SON=J b/ Nid=ore (DA 2001).
Cod<
Ao ACC>/LIA
ﬁb<(?

PPRCSMC IDOGC DNGAICHALE @ AG®IL bath®  LeA®ILAL 30 50-T¢



N Po Mo ShPrhio X e

B>rYyD>ALLC = oM T

>Pehse

Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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Table 4 Number of observed caribou by demographic group during Baffin Island composition surveys 2015-2018.
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aAan<Ne

SPPC ST DD nLoTC >SN <SaPNePPLecD>®IC ACTHTIR5Ne IDALAGC AL IDSdr<NSa<
APLENSDN 08 IIBCHSIra® ASNPEoNE <Ua o TC Ibc Yo L SbB>ARSCHSHICST e 0f IDAC SPPSC 5L
LNt dbbose<a® DA PYaC AAC Sh>ALYIHM o <L Ao DA o Sh>ABNGC NMLAo<sCL
A>CPRNOE <Sa PN IIALSH>S 50 NNSbe<oa PrP<eC>REsNe AN ISGJAC Sdt (10) & LAKC
SPrP<sbNNR=NE > PSbNa. AcYD>ILS®IE NNSHLT N oA Nb0¢ Ibc 5 <I0¢ <a b/, IGJCL
SPrPBC>REg-tI% RN ANI® 0f, IDSINLNCD>YLIE DS sNe CALE 5% I>c YNP<shSe I5Gdor
CecLo (5) <UP%Da, 2019-2024. @ <®IH D IDAS, A5 SPPLC S SHBALLEC ¢Abec b P nCSheCio e ot
ArAo™PJe <I56do 50-90 A ear, Sbeea D> <ONe M P®<ONy, Ad o MJC ISGJAC Ac [ec<I<¢ <L
SheeQPBLON:, Cledao <G CIMDLE PP 5edE IDc (PPRN>REDLIE B> (ISPO0), g % (Ac Q-<INY),
DYLELL® (SIPO), L ABLLO® (Sbeeq P <I=9), SPP®C ST DDAC Lea I><®IIC, CL>a. JPShsIse

> 5 I OLADLC A% Ua A CHHCHLC 0UCHYILASSNTDHZGC DIRBHEEE PNBNLA>LEGS5Ne,
<SP PHPRAPIPNDY® <Ua o >SN T <L DS <No< BSb>Ysb®Ia bery>sde e
ACALIRNJE SH>ARSHCSaBS® Coda™l, DODAS Mg,
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PPHC O DDnoT¢ AP P RNHo¢ <SaPNkse

1.0 DGL*HAC

DGLEHAC>S PP®C O DD o b W RNt <SalNcDSaedt (BICMP) <D%CH><*a %It ID<Lc>PL NP
LY C>R>GM 0 Shos L SbP>AN®CH HNe PPPC LT DDA (C3Ra PPUC ™ IDAY. Dt <NNat

<D NPALRC Abdo <“a PN 4D%CPdYyDPLIC DDA AcRcdd7DoNe Ao MRCH ¢ ADreb*o<C. “boNr
DOAC Ac RECo st Legd%de b/t Qa A ChRa<sL LC, AdR oL LC, Aoy *"C dDA*a o of,
D>LLLCHC Sb.oAdT™L, Ao be<=g M 0t o PIPLD 0t AYDR Tt ILL /PSLLNTC ARNSHHNE A5

o PPN oa. AcRCALY®IE WY RN 5N Y RN“HM D ADA*an<det IGJo AMAlc o
LGNSR0 D%CH>Rc<ONE, CLa. AP7nCia® PURBNCHY=a TP DR HGC I\LI®C> Ha APN\*abde
ARNPONS DSH>ZDILLE ARNDYE ®I¢ <L <*Ja A C>bCso e AMA oS TP N oC BPondar®a ot
4O IUalrosl ADZNYPPEa ®d®IJC DDA AR LY ST Mot <L IP7nC/<dSoNe CALAPLSbSo Mo
4D5Ne, AP PRLaPNI dWUarl o b/ oo L*aohiab <L Acvo® DPYP<IPNNG S APLP<shGeC

BOACH LT 0t DDAS, Aoy Mo bid?/<dPasa™M, <L SboAc Lo Mot dda o] Lse PPCHT
Do ¢ AP "Nhoc <aPNA® abaAYA/LI® ADOICHY 0 ¢ AL o ¢ AbcctlnD< <Ja o ¢

> P L Sh>ANHCoT Acns<Nre <L ACHS %L o< MO0 IDSdrr<INeD>PL NP 156 o0¢ Sdeot (10)
G LNa®. AcYDILC®IC NNGSPLaE I>c Y PPN <Sa PN aa AYAZLTHAS Sh>ANHCoSTe L Sh>AR>Nede
ADSdhrRNo e D6 LYo 1960 CocLot (5), <L RN ndbd®of (DOE) SPIsp<eeC>hiCndsb®edNe SGJCL® <L
QPPNBCH>RHNE NNGSHLa ™M IS GAKC (AcDYyBILI 1), SPPBC O DDcnoT¢ I>c WP <Nha<
<SaPNR® K@ YDALYPO® ALY N Ad%a Mo CIP<PNP>o<soNs SPPSC LT IOAC A“ N
DNDLNYPIPNTS, Sb>APNoC DR H%gC BLIcn s, CLbd<de Ad%aNe Cdy>y=a I Dsbcllso Dsb>/>rLYo Ddao
NNG®CAC Ac*M 0. LcLNJ*LLe <Sa NI <L Sbo% <O<obio Mt 0o 2 oa CSabdt PN (NLCA)
CdyDR*a D¢ Ac DY DILIo 2. Ao TyD>RO QN1 <Sa PN CIND>NCHSC o ba APICT 1.

+  Community
[ | Areacovered by the BICMP

T

300 400 .
Kilometers =

a@5aA°dC® 1. AN ADIGTO™ PPPCH DD AP <NHaC <SaPNAD< PLYcLe CReDe 4Nl
AFLMZDRE SPPeCH DDo™ Mot <L AB%aN® <YUa o DY <"NDC <L SbDrhsbeCidy D¢
D5 RN DPNPRC C3Ro A oG CHRC P PrNDALRC
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2.0 AcPxc

PPC O DDA AP PRNAGE <Sa NSt JDARNES 0a PHBCLIoC PPdoc, AoAC <Ua ¢ Sdae (10)
000 ¢ DOLAKDT® PPBC A (ASHOASL, PLURC, PALAS <EgI% SPP®CSIs, b M 5UAP, MNLCCD, ASALISNY,
At QL NoGy) dOBCHa <o bIRaedt D> YL bIAHNNC AbdSa<d®It AQ“<INCHoL.o¢ <L
APLPNC>T*L0¢ PPSC AT DD noTC AP NNRat <SaDNAD< AShZDOC pa PH LRLEIE IQNC MY,
PPeCHT QUa N TSN b sbNN e (HTOs), SPPeC ot BLIcnnedt bNLMMC (QWB), .oa D¢ J**Lé\edC
(NTD), 0a 2T PLIcnsede bNLAPE (NWMB), <ML MUASYcnédbde ba CI (PC). A>c CHaNe sPPC 5L DOAC
bePY<IDLLADLY®IC bDRaedt I YRE bIRHNME AcnsbNMedNe bI7AbNM< 5N a5a ASYLSIE SN berY<Lio<So e
sppeC 5T DODAS

02T, 0a 2 PLYcnMdS bNLAPC Acn <N Dot > Yods, LNt AY*aP>NsbeNtLa ¢ Mo C Lot
RN 0a P BLIcANd bNLMNC AcnAPHLC PPdIA%Q S 0¢ LRLAM0¢ ASb?DNILE5NE PLL®EDAN>KE
Ned<seC>RONE a s ACHILY 0¢ AbAC bI7»bNN*M*o¢ (DIO) <L IDNc* 0t LRLPd* 0¢ Acnsot. 0a DT
PLIcAsedS bNLMNC PodIA%Q So® Aol ®NYRODC INPLEHNE AALNYDNo® <L AYSPPNPo<PLE LN AN oC
DDgt > <NNAT® LNt DPYPIPNDNE DA% PNCHALLE d@Ncnredeot, 1Ja AN MPN<Sa<eN s

b7 asbNN P, PP®C 58 BLIcnAdE bNLAYS, 0a D¢ D% LAbd o® L TUATYnobde ba (. CLbd<

A7 DPNRE LLPCHNLb <O [oCH L 0¢ RN nrbdt <D ®NCP>d HMe

RN nrbdt LNt Acndhb®NCHALRC D YrPSdyD>oNe DDo® 0a 2. ASb/DPNALYC od%Yo® Aa DA% So¢
SH>ANN0¢ Sb>MMoSat AL AoAS Sb>ALYIH e (1Q) ID%®CH> oMb, DDab I>c " <Nha¢ <SaP>NcPSdy>oNe, <L
aaASPLSdYD> HNe Lalso® <L LeMdc®o® LetCheSH<SLsLC <dWa o5 ldat ADA*a D <NDa®
Acto<dIcnobdt AL <D%NYabds. QN nredS AD%CH>/LIo® IP/NIPNH®<OC oa M>Cot BPLYgt <PaPePOgt
0a 2 4L DS RNCDR<LONe 0a 2T BLYcANGE bNLAN 0, Codde JPLAAC®LO D PrINta<,

<1°Uo.H‘ﬁ‘fPP<1‘U<1“"ﬁ“J bD7asbNP e PLLEDARDRC <YaNot <Do oacto SPPseC LT <L ADSAdos LYo <L
P> Yo P UNoc DSbPPb®LONe JedNN=oMC SPP®CHY PLIcnredt bNLAYC <L 0a 2 DLYcnerbd bNLA*1C
PdDA*a AC AFLPZM 0 ¢ DNGA*oSbe<ONe.

spPseC ot PLICNdE AcnsbNsh®<LOC 4Ya AN MPP<La<d®NS bIRbNNot IUa Dcrnosivbyot <t
ADAQ P ENTC ARNSH®ING <L SboA“H><I®Io¢ IUa A vIshsL L% GePAARDNE SPPC HLT>CAL. PPl b
DL NS bNLAYE BSH>SH<TRE A oA ShI>NLYIH M e0C 0a DM BLYcANIS bNLAY 0t DD

> PRNNBPNNTE,

0 2¢ 2*LAS NMIN*LE @ Da APLRODC DL HYWAYPNDPRODCLE LebbH<SL LC 0a 2 oa Ciobdt 1PNl
NNGSPLYa® (NLCA). AoAt <WaAd*a N Mt NNSSYLS 0a P oa Cioedt <I*MPNIM <L INSbsbC><e NJM<se< e
Pyc<at dUaldrabNot ADSAIPIcnNot ADAQ DM ING NePeIshe Py eg*lo IGJLN.0¢ LPLNCHYSd= 5
<Jard*a o

FUAZSRCAC ba CD< B YrPR IDo¢ AN Do 0aAC balll MYALANNAL ATB/PNRC P To® <L IBRAO®
ba C" MYAZE ARNb®INE SPPPCHT DD no T > NAKot <aPN™® ARNMOJ.

RN ARG DNPLNY RO (a AN TPPSa< = b nsbNPY g, SPPC o0 BLIcnNedS bNLAE, 0a 2¢
D*LAd 0 ¢ AL oacPNoC bPrNPNYILSALT® DRSS G AP Y <"Nat SboAcP>PNbPLSAL™.

3.0 PrP<sge/DoYPNC

PPPC O IDnoC AP RINATC <SaPNAT SboAcHPNNGt <SabN (AccDrYDILI® 1) Prp<eC>sheCe eI
JdRNc N ¢ B*LIA*abd¢ oCo¢ IPYNP<IPNCHGAKE DNDLNY SN>Y Do Do > <Ncn~o.
ASbZDNRE 0CE ADAC Sb>ALYIHANC DSHBZD>RIDC JLLCH® Ao DA% ST Sb>AN®Not Acn<NMoa® ARNCo*

b oAU o SPPUC O DDAL DD a e AYY<IRPNNTS, IDAL SboNP DAL/ %< g e /Ag Y ¢
HL/DRHGC I o T A SNLLADY® PPeC 5H DD o I>c P ENo <Sa >N
D>LCP>b*obCa e ID®CH>ILIcL.0¢ AcMyDY0¢ Acn s ICD/SoNt ISGJAC St (10) AfMeor. ISGJAS
SdcC (10) ALAKC PIrP<dcSAKC AshYD Y DILReg %D DSb>IDILC ID%CHILIcLo¢ I Asb/D7arLR=5Ne
000 <L Acnt\* o DNDLNY N IDBCHILLE AZASCHC PN 5 DIRHAGC BPPeC> >N,
PPPC O IDno ¢ AP SNKat <Sa PN IgbbLyeI® 0o DT BLIcnredt bNLAe 0 AFLSNSYDPNDLYSLC
ADcH 0a 2T PLIcNS LA QP >PN N <Sa PNNTE APL®NCH>Ya Gy A,
LeCPBrNLbn“DONCP® ToCrL*0f IRQRNcnrbde.

L°AL® 4 Ddao 22



40 SPP®eC_HH DODAC

41 < Aa¥e€

ADAC SH>ALYIH N QL ACCSo e nd0f >SS eCDILYC <R DPCC AoT oMo AlLcDnrLe PPseC S
DAL QPLbEE S PN g AMAg NS <SGJasebA 1000-*"G g (25J¢ 1998; ZCoC* 1991).
APPNCILBLOC IOAL M AN BAYBIL®INE, QPra<ONe CSGJAC orJSALLC 50-0¢ 90-.0% A<*U<IN“oNe,
DAL AMANAEHEPa I b2 a P> HULL®ILe<ONe ACSH oSN ad <L Sbeda >N=oNe (btADS AP <> 2015;
SSYN 1998; YCC® 1991). CLEd ADSYLIC APADNDALLC ShPAYDILY MAa P a DD DP>SeCseIr
alDA%a® (258 1997; L* 2001; 156 <L <ALS 2000). CLed<d ID%CPc<O AALPY>RE ADIDYA I eg¢ <Ll
ARNSHHLOC Q2 eg¢ DD bNYLAL, oP* M 0f, o5PI®I0f, AL oo <C, SPP®C O M A<D Mob 5<SLC
TPIAC Ac e AMAPHRODNE, AL AALPYDY® 43P AGSHAC QPPN CSanQECHNE SPPSC ST DIDAL M don QECHJC
ARNSBHRLLLC QP Pegb DD bNYLALME <L Ag Py g DODAS MAc®<OC M Asdce DY o Tob an QECHNe
ArLe®<c<csoNe ILQNM>CAL PUa<JS, AMADASC DDAL ASACHLOC BLKLCM b oal® <L DDAS Pcdod
O LRBNNRODE PLLCH pa AS ADPb o DM o™ o <L Db D oo CLSAT*L (DOE 2015; 25J5
1997; 25J8% <L L/<IA 2000; 25J5¢ <P 2001).

LOKECDC DD ¢ DBCH>RODC NHLACHLE 5N DD AP P INat ARNH®INL, sboNP Codd Acn Se\>REg ¢
Q. DCSLRDE ADAC SbP>ALYIB M a® <L AadA*aSa® SbBrD>No® PYce< c >®II DAL <D PeCH o<
(25J8* P> 1998):

<A><L®eDEC:

DOAL AT b¢a >E RO (K10 >NDA*a ¢ A *NC) Yool <D%CP>N=5J. CL*a <D%C>N=J,
0% CDA*a N AES QY TR AMAHP<N“LHNE Aot Ad%a o 5%G¢ PP 5H Do
AA<LOdo CLYAL DDAC o SPLANT @ ®CH N Sho Ot PNPLcILy®D¢ Ll IDAS Ao Je
AR oNy AMAg™NJC AL /<L <IoNe, ShoNM DDAC Mg M Ac R <dJ*aSa ™M CNNYShse<Oe
drig® ARNDYo? PP<TCD® AbA“CJ*a T ASNDONY <o AC>R*g™ ¢ Sho%, L*ac I><®IJ¢
(2018). PJ=c®< A>LPICN=HN IIBCH PP G o8 25-0¢ 30-0¢ dd*o Mo GJAC 1935-1965
(25J5* 2005).

sgsb s OC

DOAL AT QL DL PP g e o< Ac Q<o IDBCHGALLS CLea
AFT<OCGALLS Ac R AJ*a D¢ Qb b, b c b Ia A<<<KC SgP® I N=oNe AMAg®
AR Sa ¢ CLEAT™L DN AbACU*aTI® L PUR®ENCD> Ho. P < SgseAeIe
ID%BN=5NC I PP Q9G] o¢ 25-0¢ 30-.0¢ Id*o Mo IGJAC 1965-1990 (S5J5= 2005).

DU L[S

DDAC AMAge<YRODC Clo AL 0% ®<ONe SgiPOrtNeoHNe  PYSc <L UL LT DI 56 of
Sdeo¢ (10) <4d%o*M*c 1990 <L 2000 <ISGUAC (BADS P15 2015; 25J5¢ 2005). CL*a. <1D%CP>NJ
ArAH<dESALC anbeNSbPea<OC A, DDAS AMANTHNE AL Adabécb aN>NJS CALAC*LIA®a %<C,
QdaDoinse BPNGALLSIC oal APS Ao a PPy >ROC IB><®I PPN CL e ID%CH>NH,
AMAs<#I¢ U CHHCH<LC AdoDaie® IMAPbb oG DA NS PYCS IS AcRc<lgslt L SdYegs I
<D®CP>GL®IC,

A><LLOr O

DOAL MM ACBING 0% cIRODE AbON® oYK <aT¢ D®N“HNE 05GC BN AR L
ADB>G N dorJAx®aSa. P AB<LONc P 45GJ o8 Sdeat (10) 15-0¢ Id*o*M*c 2000 <L
2010. <*Ja.A<<OC CL*a <D%CHcn %N od IAPNLLYSIC oYK cd¥a® <L oWC>LY®I¢ BLIAC
Ao oao® dRQNo® DDA I><L®D J<cdc®N=oNe,
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Caribou Population

Time (population cycle approximately 30 to 60 years)

@5aAPIC® 2, SboADBNMor N RCHC @ <PIH DI DDAC bNN.&¢ @ sa A7ARC I Do/ <<,
A QLINY /I, IO IUNIUNT AL oYK< INY/<IP<EI% Ao nRCH* 0¢ I < c<IJNDRC
(ACCWM 2014).

oY DPDIYC AMAPe<cdo Mg IPPIPNGC APINJS dNsHIC JePPLIa® dA®dNJC 2015-C 2018-¢,
4DBCPL*Q GY®Io® @ v AZAND HNE DDAC Ac R <LLC, CALADA*aSLLC DRHGC Ac << LC.
Prdoc, ID®CHLAQ.C®<OC o Ha A®CHILIC ID%I®Ne GHPYIa® JAINIS AcnSNoSa® a sa A®CHIL S
Ac PPN NE AMAg ™M™ of DPYPIPNNTC P2o<ddt anaAYSLIa? I>c P <NJS SboAcP>ndc > oo
ACSH*PLTRJE D%Dg® DRI Acn <NPILYc® a 5aAYANSKDIa ®Dg?b Sbo%® Mo MJt N dRc<IJNbL LC
<IN o0 PIRE*GC P PPNRTE, I DDA bNNg® Acn’<NDALLLC DPDC®I a DA% ™
(P>SEBYRAP®NC bNLAGE S bInsbNNegbdt DLYo® AP "<SNcnosT¢ [ACCWM] 2014, NcD>< Mg THCAS DDAC <L
SLo s DOV g BLIcnAde bNLA*NC [BQCMB] 2005, <Ic_%b>< <be s MhaTHCAC IO g BLIcnAde bNLAYNe
[PCMB] 2010). <SaPNcPPLOK®I @ ba AYAJLONG ShoADa® Sb>ADPNo® DAL LC Acn<Na<

o< INNKo ¢ IDA*aP>d LM P2oNo.

4.2 J%OheCLa ¥

DDA IO alMDA*ASLC oal (@oaAbdCs 3; bBrADS AP <5 2015). <IN DDAC Ac_bd*LEoHNd
bND>AYLC CAYDYoC bNAGE, D% PG oa AC IRN* g ASbYDN SN 05GCSAC <L a IDA%Q s
OCSAL® qsedNsb>eINe L <> ASdPSbIA*a NS 5NE o P (P 1998). ADAS
SH>ALYDSHMC <L AaDA%Q ST SHINNBNJC SOPANST >R D%CH> 5Ne MDY O A SNTaC AlLcP>rrdLC
SHCLACT® <IN PRNCC T LYo DOCHIA* QN SbSa Lot PP®C ST, <DA*Q > A oA Sb>NLYISHNC <Ll
ArAOY™ PO AaDA%Q ST SH>AND>NUC DPYPIPNDRE AL DAL ALLSh A*LAag5%a¢ (3) ALLSh CecL.o¢ (5)
PP Ge IDCHIA N PPPCHT>CaC. AoAS IUa NS ALcDAZLLE DODAC PPeC 5¢ Axla <A Y Oa
QRN PP PILLASE® NMEPNJE TS ADPSHD<LIE, L AP GC orRONE, % Na*¢, Ar<*N¢, <L
P NC CPTNC PSb>IDILLC PONDRIDNG a P LSo D¢ LNt DDA LY e gshsa* Mgt PP®C 5 Ao™.
L*ac @' LLC AadAa s SHBEAPNIC AcnRNPALYo® asaAY<IRPNNGS CLd DODAS A HM¢

ac PAIAQ o (BADS P 2015).
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@ 5aAPJC® 4, DDA bNWLIA/Ac M AMAAC ISGJCL® DALPo M0 @ Ha A< g LNt

T ACD®C>ILIo® SB>AND>NAT o 1987-1C 1994-1¢ (AD®II oM Lo PPPCHS), <L 2008-TC 2011-1¢ (><*a *Lo
PPPCHY) (bFADS IP*M 2015). @ 5a AYPLY®Ia® o Ha AYAYTS Acn’<NMoSa® <D%CH>c >PIg? KP N> oNe
DAoL P2 JADATTC PPPCHH DDo¢ Cd9d<e btADS 4PN (2015).

43 [ *a bv?® boAc ol

spPseC o™ DOAC Lea A<t <43%D¢ (2018). 2000-¢¢ ISGIAC APLGC®NSNE, AAS Sb>NLY Db g

o< DI IYUa i Na® aPIAQS PPHC S AALcP>ArLLC DDA 0% <L PSLC ¢ bscb APseIN®y
1990-*M%a®. ARNPOo aoacPPE®I¢ 0% oMot PadbyRc > A SN L Not PPeC S
aPDA%Q%®, SH>A AL DPIC I%CH>HNE ADAS SH>ALLIHMNC L ¢ %< IDAC IMAgMeo< ac PCPCH>HNd
AT PN SPPHC ST IDAC PLLCHE ALASCHD®IC A <L LS 2014. LY 2014 NPN<oJ 4,652-

J DD (3,462-0¢ 6,250-.0% 95 SN NJC g INSHBING) DDAC SPPC ST, ASb?BNONE SbgO e Pa*LAYT
PLAT Yddcse AL*Lo. AMAGSNAC DAL g P La g SAS SPP®CHTT <L P=LAT (NNSSLYo 1; ada AbdCS 5;
BEADS P> 2015). CL®a <ACBPPdSbNc® DDAC oM< c<IPLa™ M 0¢ 95 >N PALCHOot LNt 1991-T Shose
ADTH 06 @ PCHCHILYo? AYDALYo® ADAC Sb>ALYIH NS (S5J8 1998). LS 2014 NPN=5HJ 159-0¢ 622-
H%LD>®DC (95 SHELNJC SgR¥LNSH®INE) DDAC B2 Lo PP®CH>< (NNSSYLYo 1; ada AbdCs 4). DDAC ClLo
LC@®IMOC oYCHIA*aAb®INE,
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NNSYLYo 1. ac PCSLLE DDA ACHSTH o Sh>ANADYT (@ vaAbdC® 5) 6DAnC QL LS 2014-T
PPeC L Sb>MSTTC,

YOAC 95 >hJe

: Sdc Anrd b Peo
DA (HBANAD>L) @ DCRCHILo e ‘(’;DAPC i}i Py

a.c PCLYY)

ppeC 5% >d*a *Lo
APAPRL®, A /DN 6 1-30
O 224 96-521
Dea>< PN PPeC S 85 31-230
bN=oNe 315 159-622
o PST_SPPSeC 5P
PN SPPeC 5< 1,091 662-1,798
Jddc e 216 48-972
N> 887 467-1,686
Pl AC 539 256-1,138
poLAC 1,603 1,158-2,220
bNDNe (+P*LA) 4,337 3,169-5,935
bNDNe (- P=LA) 2,734 1,777-4,207
PPC oM bNeNe 4,652 3,462-6,250

AMAAC 43PsbNPebHL®NHNE A A Qa AN ALl SHPANPAC Ao DAQ Sa® Sb¢/*a Pah Do Mg SPPLC o IODAC
L*aP¥® 1990-+Neg Mo, SboAC Lol LC MPNDPAES. dMADAS AoAS DNPLNCHNe > 20131
RN SPPCHHT Do ADAC Sb>ALYIH IS SbP>ANTSh®N N (1Ua A DDA JAACHHNY) <L
0a.SaTPCAC AALPY g DNGAg® dASINPdS, <L 2012-2015 oac®o¢ <L <Ua N MFPP<sode®N

b NsbNP g DNDLNYRNBCD>PIC AFLc D>*IC DDAC MAg™NC 0% /L P*MLC CALY Aa DA o
SE>AN®AC AL DRN=DNE PYdoc, AL DI IDAL IP<ot BPLaMe o, DELIOOLIC DR 5% ¢ Sheh o

(DOE 2015, dNB>S 2015a, dNB>S 2015b). A ™Mt AFLc B*IC 0% PSa M 0¢ DDA AMAIOAS B >SLC
0a ¢ Q%dNH®INE ADACS® 0PDIIG M CLea A“Od ADATCS 0PIIG 58 Ash?Dry > DI% 2014-T
SPPSOC LT DODAC SbrLCAede Sb>AN®CHN=HME (@ 5a AdC® 5). Lea.a\Po®<t AcnSNIa¢ AfLc>n /L DOAC
Mgt oY cPLLLC 0@ AHCD, PPPCHLT AD%CHYo® Ao \DA%a P oONP. L*aohAS a P Lo o
SH>ANPNLGE APLCDAZLRE ADASCSe DO CRRULNAA S/ LLC PP®CHUT IDVWC /DS PN YNJC <P PULLC.
DDA 6% PN=HGC DR HGC 0%*aPNP, SboAC*LoL*LC AM<bdAC DSLNYD>o%®Ie SPPeC 5 I Dcno ¢
P> RNNoC <saPNede
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March 2014 Baffin Island Caribou Survey
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a5aAdC® 5. SbPANA>o®DC “PP“bC:_v'-I— Do B>ANT® — LY 2014 A<M egr e PP b o L
bL¢Ydobd¢ <Ja A CPR*a®Io¢ ac PCPNDALIo®.

50 <*Jar*gs®

51 JdYa g A od <Ibc P Ncno®

DOAL IIPILALSLE Ad/Ishbbde <Ll oPPY>RONE 0a P <L IJa A CH>R®INE Ao 0¢ I5GJ ot AHLSH
1000-0¢ (/C*C* 1991). Sdcc (10) PPPCH pacC <L AR LM pa PUTH>CAC CNNYSH<LLC PP®CHIT DDa
TPPY>RONG Ll AcSed@Ihedt < 0Gn Y >RONE, PPdIA%Q S 0¢ I to>ROD® JDATHP*aSLC PPeCoH Do,
ADKLIN PLCPYa o D>®N=HON AL L*aohio¢ <UadNsbN=sore, ddalco®, AcMyD oo P e o
ACSHREGPNBRD 0t A5 gSPIA0t AYDRA*GNC L ATJC ADPPdS, Mg ho o5GCH<Oa®, DDAS
0%JKcDA*Q YD dUaiNo® > Pa Acsh®I® a Ha AYAYLa® AMAg M DDAL Ia ACHROC
ALL*POPdE DAL C PPdIAQ A dWaAd*aso* Mo PLYo® /20N, CLPa a 5aAYALY®IC A oAS
Ldarlda Sy o Dot <GJa I\M*Io- 1000-o- <L D>*LCof.

IOATBIA* AN BTN dUa oD I NoHD>RULC Acobdt pao bid*a D ydI®N=oNe BLIYNC LLCHS,

M ALARIet <Ya<<N=ort oa et IQN* Mg DDA JADIA NI AL P oA da Il cbbeosoNd JcPL® of,
CL*a Ac/d*asLe Pondarta®lo? oW cdNoNe. o0%UCHILLE DDA DRWYIR A%l o® da <N oNne
LDBCHALL® Ko spPseCrla (W <Ua e TPP<So<®N= b AbNNY NS <Ll 0a D¢ IQNc At 2011; Lv>he
AL Lo, 1967). AALNSBPNDPC? SboA“ 5<% Da? 1*a A CPY*a ®Da® LctC>oNe DDAC <DA%a Pon 7 ¢, <Do
dCP>Jo¢ bNnoSa® bNAGE aHaAYeCHRG* N L 5NC Sh>pN®C>* a5 5N,

<Yard*aLC <L <7D RNDR*an“oo LPLNY RNPY*arN® L NP Sbo™ D g™ Mg DDAC.
LY CPY ST o ShoNP GBPCHROC a Ha AYANPSLESON Ida tobdt oW c<sda Nt sPPCHLT DDA L
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QROL®CDSdaNt AIMAPse<cc<d®aso Mot Lo bdt ID®CHC 1Pea DI dWalea ¢ I>c Yo AshDradeq e
A RNTE A <No€ A5 bN“HONE AYDLea e NCHLC 4YUa PC>Yea e NC>oNY (TAH), o%b*LNYoC, <Ja e osre
> PRNYMUs), dCsb**M=Ne (NQLs), <L <I5GJ< Abx<do sb*LCPNSd ADA%a D <Nsbiase. AP<seNNase bN< N
AD>YEQ e NC>YC 4 bC>Ya e NC>5NP DPSh®Ie PLIAGSe ShiYgd DD IWUa J*asL+LC, dCsb*+ r<Ne
JPCPYLRNHNC all AHL/PIRHGC ShoADg® ID*aC (A5 dSaHoe, <*oa® oc<d®NHNE M g )
QYad®asL *LC. QHPEa N LPLNDRTa /s oNe <a A C>eea o0 @ <SOD5ha NN DDg¢ DeCHI/LC SPPC 5
DO noTC AP NNTC <SaPNNT CALSHSYLLE Lea DI DPPPLo®N o DDAC L ot /N oo <L
LcJNsbSZLEsNe CdeaCPbont AcnsSNDPLIo? <L AMAPe<cc <o Mo ¢ PONDALIo® a<PeIh** O Do ¢
bNAoSo® (bdP<Sod BON: e bl ASbocnnedt <L oSN nabde 2001; ¢ b>< db%s Mg T >Cot DDg*
DLYcAAPIE bNLANC 2010). LPLRNDRYea /<D0 <Ua  NSHCigse DOg< 0-3 SN (K2g*aSa®) LNt
ShoAC* Lo M DDAL PP I oS ((bP*apP®<cc<da®, CALADA®Q ST, DR HGC Ac <o), dMdgsha?
QYA NCPRKC LPLNRNYALDLTa %D qMAHHIKC PR HA G ACSH* YL AKKC gPIAC (L AbOre
ArAP®e<ec<dN®; PY<doc KPPLYSIC D oyndarta®da® <L Sb>AN®CDLL A >R 5Ne LPLY* Y<5d oM Ido<ob.
Do <SS HAL DOCHYE LR qDIC A%LAa® (3) <*oa®; CALALLS, LPL*NND>L*Q %DM <Pa Lo
LYa A NYHCSae [P H<UNShSL®IC, 4o o™ ADA*Q > <NbA<c? LC>oNd NNSSILYS oa D
0a.Csabdt <*MPNI (NLCA), AFLPYD>aSDoNe <L Pcce<a® ddald®alNo® NJM<one A oA <NShsbCH>LC
(NLCA 1993). 0a.CPNIM <NSbSbC>*N 0 I C>ROC r<bdLy eIt AL PN 5P APIPNDILYC Aya<dc® of
Yarlroso®, LetCPoN® GePC>YLLC 0a P DPLYcANDS bNLA*M o ¢ DNDLSbNSbSadt 0a D¢ D**LAPd T,
spPseC o DL bNLANE, <Ja e TPP<So<N=s b NsbNPA*+ g <L @Ncnded o (INde 5.1.3, (@) () <L
(i), NLCA 1993).

LJa ACHRODC CALH%® ArANPLE DDA AP o Ma¢ I AP®<c<IJNDLANOC Qda A<<a D gD
I>LBIN L DIRHGE GBI 5 IPbP<L I IdoP>aih® BPNPLbCiadio*a¢ IDAS dUa oo
ADA*Q DM RNbP @ ™®I%® L IYDSY RN G7®Da 526 ¢ DAULN* N g d®APIAC QL DWIRQ*LRC
QOBCP L AN,

52 [ %a bv? b oAU o

Lea D DI AWNNDC DI IB<EON NP S BIC DDA 0% <o a< (2000-2010) A<NSHP>ac >*D¢
LN ACPYPI®RIT (@D AYSYLYC DRa 4] I 59 <L AALPYDPOC ARNDALo o M A5<5DC
LJaCDYLo™M e 0f Pr<oc, <o C<C M A<®NE N She*a > Hr<eN oM oYK< oNe AcGy®Ie Ll
ALLSh 0UCPY<L A oNE DDAL IDPCHcIA*andc®, IMAo<do IUadShiC®<C DDA Ac <G5 oMy
ACGEIC B ShoNP PP b oA Lot AP RS ow<C. IDAT DS STt A *abde
ALLAD>JSQ ¢ ALLADJ*Q.GNSS LN DAL PO I <o g Sho% (beffapP<cc<os,
CALAC*UDAQ<ONe, <L AcRec<RONP). 0GCH<g ¢ QL doJAT L ®C ¢ <N “HNC QYL osha®
LdadNo® berY<Pral>NibPa Sreds, PY<oc, ShI>ALYNCDC sPPeC ST DDA Ac <L C >R HG<
A< AL LC APRNSH®IC ALLOob Leaohso® SoABNDILYa®. 5GJLN.0¢ SOADNDILYa® AbA<5bSeC
JOPLAARNN G Shos D<A LC Cod<d DOAC.

PP<oc LeabcI% AcnSNsbc®It IRNcANed® 0¢ o <NDI*a ®Ia® CNMySoIo? dJa o i Lio®
JPPPIPNoS, AL CNPYSo®do® <dWa o *Lia® aSPNeANo® Sb>MDNMgeCsb Y LS, P/<dac, ddcn e >®Ire
2015-T, o C e IR@NcnNedS e B>®D® P oa P DLIcCA NG bNLM 0 ¢ <Wa Ad*a ®NCP>d=oNe
250-0¢ <*cglLn®c¢ AsbYDNoN DobbcDndshso T /20N 0t dWaltoC I>c P RNSaC P Sa<d%I¢ oa
BLYcAMde bNLAPIC A 0@ 2 0 CSabdt <+MPNJC DY LAYPNSHI DML, Bb>NNHPa eNC>5Ne DNDLILE
PedIA*QAS, oacC <L bl asbNNegedt P> (YSbC>e,

6.0 sbP>phe< g e

I>CPLYLANDNYLBI® DPYLLo Sb.oDAa®. IP/DLLNE P> Pa A%t D> onda®IIMNYIAan e

0% dSoNe, PNP A Ac Nt ADZA o¢ AL ALLSH 0%CDYILLAS5Ne DAL PPBC L bt/ Ig

> PRg® DDt VN IPYLNAC?, ASh/DN“HNE da A C>Rgd%®IC Sh.oA“ >I%IE, DDA Ao,
AMAcSo A RECHE Sbeda Pc®< a5 Ll SboNP D*LIOIC HC<L ¢ (NNGSPLIo 2). P >PsbsosC <L
QDA APLYINDIGTTE ANSH®IG, SHE>ANBCH RN 06 A SNDYE a 5a AYeCHILY MO sPPeC 5 D Dcn o
I>CPRNNTC <aPNKT (A <No¢ Dsh>Psh®Ie Cdy>ya ®I¢ 0a 2 LRLEE Acn<dhat DabbsdN o).
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6.1 oa.colPCaf Ac.5PNYa® LA P<abd¢

Sh>ARSL PRI JRNCMAYE ASHNSH®<LONe ba cSoTP>Co¢ <L oa cShsd*.0¢ <WUa N MPP<so<seN
bI*NSbNP* NG (CHUE SONNDE BEADS QXM 2015; JS& 2014; deP™ PP 2012; AP <L J<5& 2012,
0a. 2T QNN 2013). ASbZDPAt A) AcndBAS ADc™ o GBPLAATS <L SboAc*Lo<Sa™ Mg Sh>N>NC,
A) DNDLNYa® <L AALSSYBPNSHSa Asedl/edt <L AOSbNNeaedt ALLOgC Sh>AN>NGLGC <L N) AcPYD>RE ST
SH>AL®D 0¢ D®CP> 5N ADAC A NNNRCHC L ASba AYeNNYB>RESNE LeC>oNe <DL 0o O
0a.Csg®d¢ <*MPNI (Nd® 5.1.6, NLCA 1993).

6.2 AoA€ bLALZIDY ¢

ADOAC BP>ALZIB M Acn’RNDLLC <*onyPYot Acn’<NPoc, DAnYD>ot dLL sbDerLYDRot NJYD>PLYo*C
AbPSbSatdt <L dJal*obdt oal I9GJLLo%0C Ao NJS 0a P LRLMS dRQNcnNed*C Acnyn dsbsPLy e
odYRDONe L ID%<H N AbAC SbDrLYDBY M o ACPAPdC AaDA*aSo® bD>rN®No¢ SbD>rND>ND>ALIo®.

JRNC NS D B>®IC A DAS Sb>ALYDSH* g SHD>AD>NH®INE SPPSC ST IDg 2013-T. <ID®CH>c D>Ie
<YaNot A*a b0t AcsdrIbbde sb>pLio® (TK) JASAKODNE <L PPdIA*aAC AFALPY ot JA®INb®<ONe
LR PPRCHT pa e Oo (dNB>S 2015a, dNDS 2015b). <RNcNAIS AFLNSD>PNHHLOC A DA
SH>ALYDHY o <L AadA%Q S SbPAPNoC ICDed L ot DN IDSdr<NP>CING (oa SH

0a Ciabdt <*PPNM dNdS 5). ADAS Sb>ALYDH M0 ¢ odwYRUIMY Acndheno T DNDLNYSALMY <L
AbSNDZLE5Ne DNBLNY RN> NG AadA*aSaC ShEADNIC b oAU Mg M A®N®INE, A DAC SH>MLY IS e
ALAD2C ACPYDRONG GHPABCHN= 5N SHEADNNS, L Cd*a ®CPILLC oacSaT>Cot dUa No
QOBILLAD >0 IPPAPILC®IC b oA Lo e, a v < o Mg¢ Il ADZNRCH g ¢ PPPCHT DDAC

6 i 4”1. {CCP{C qufl quJCDGbCC‘FI%/"C

aoaAYAT® dMAg Mot PLIAC <Ua  (CPRDGt AL I Yabdt Acn <SNa, PP<a D% A DN
Sbedea > oIS DPNCPNT LN DPPLon M2 dUa ANgt AD%ILLADS I YY<PLo<S Do IPshe/<IseIre,
LINBGNE LSS50 <Y A CHROC BLIAC AN AL, shoNlM DL 5o d5a S oA <L 05GAC
IONH®ILA>IA N ABLC bNNGC boAcC Lo nRCH o, b>rLLo Ua AC>ROC she>RLL,C
LOIPNBBILADD® PONCAoTC <L AP <NP>a o, Sb.odA*a® Acn SN D¢ IDAC Sbere
<YaC>aSLMC, PYdo CNNYSasIe Acn<Nsbn<sb®>J¢ DobbcP>ndsbiatdt DYl o Acn<NsbisC,
CL*a 2%CPSdyPrLI® CRo <L Yo (GN 2010).

64 bn“‘tl qujf ‘:'b_DAc—%l I"L[’C

ArAAOAS Acn<NSBDL*a D¢ AbINPY=a ®CN*o¢ DPYYIPLIN SboAC Lo SPPHCHHT DDAL A’ <NAAS
ICBPYDDC DPYPSADNEa PINe AP 5 o <NDY=a eINe ALY Og® DPYP<IPNR Sy 5a, CLedd

/2Dy D>dodIMNt Acn’NNKE acdPdnde Dy Acn’KNAPRE LtCPoONE SboA“H®DC QL b oA D¢
JP/PIPNCHUSE (NNSPLYG 2). Ao, DYTPShiCio® AR“cD>N A DID%® Sh>MDNN- 5 Do
(NNSSPLYa 2).

6.4.1 SboNP ArAg™NC, DoWRcg /A APH< g™, <LL SboNr <AP7a<c<NNg*Nc
JPALYDPh D¢ > PYIPLod oo DD AMAo™ M BLIAC <L D oYReco™ N/ APe<c<lg™e
DOAL Mo nRECHNIC (0 W< IRNNrd* Mo <L oacnrbd®o® 2011). CLbd< <DC> NP

A SNDILLS G9PAAL *DJC a.c PEP2Q ®CDC ShoNM Ac R c<donACH g <L ac PCP*a oMt
bYDonIA* AN IGJa DALZN Do /2o YdNta. Sb>AL oo Yot osGRCiLa Nt PRNg®
SBD>ANP AN QY% bIYobYIP a oo boN <Uar o b®<<KC. P/doc asaAYLJILY<Sod"Hao,
SB*LDAa Pd¢ a.c PCYLNLTH®LRIC <5 DA doJAXLa* Mo,

6.4.2 bNNGC A“DONC aba AYAY]Sgsb

Ac P @ <PITH¥ PO IODAC P> CHRIDC CRRFMATASHNMNEDNE Ac_bdLeoNe PR HGC bNALGS
CRREMA*A LD G J< Ao SHWPCSALLSL  Leac SoDALYNOJC SPPC ST DAL SPPSHC ST DOAC
CRTUNA*a® bNLAQAYLC bNALEC PR HGC SheYPAYLL*LC bNAGC DDAS sPPseC 5. CLbPL
DA ADAC SHALYIHAC LL AaDA*QSaC Sb>ARSTedS DPPNIPNC AL D ArLers®d bNwaL > e
bNAGE ACSH®RLLLC SPPC O, PP<loc AL O Acn<NTaS asaAY>NNLLo<5SoNC Sde 5o

CALA AT Mg ¢ (BtADS <P*M<5 2015). L*a.oNAC P25 oSa® Sb>RNDNTEC @ sa ASPLC
CRLANATQ T AL N0 TPILLC ADASCS® 0D<5eedG 53 <L SPPeC ST DDAC <L AlLcD>a/LeoNe
SPPSeC oM™ DOAS <NPYDAPLLC 0a <A bNALGS, CLed ShRYDPILYC a 5a AYACLITRC @ P SYLo* o
LAPYPRNSHPLLC DODAC SPPC OO BaLeal <L oM lo. aosaAYAY<Ea® bN*L* g bNnoSa®
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PPBC O AD®CHYNHLE AGILN0 br?qs/Lsde oNe da ol PP RN Acn<NPRC (oo YT
RN NAedt <L oa.cnsbdt 2011). I CPNDONC SPP®CHHT >IN0 bNno>oNe,
LADYLD>PN"HMC Dona®Ibr*a 'L oWUNYIAanLbsaT¢ Ir* Dot bNnoo®.

6.43 NNC As™1 sboA*oc™M¢

NMPC ADPC ShoA*a g DSH>/>N M ARNDLE ShoAC Lo Mt AC>I¢ BLIAC ADIEO bNng,

QO AYANDAYLLC DL DALY o*C SboAC Lo Mo, <*osbio*M*a¢ <L SboNr I5GJsb>g1C
GepYLa e, NMPC A SboA*o ™M <L SboAC*Lo ™Mt DDAC IDATHP=a #I¢ o5GCP<L g+ g¢ <L
ACSHAQ SoSg Mgt IDAS, Sb>ALoSbSa® NI PC AL Sb.oAT™ gt DDAC PPLC O

Ac PR ™I Sbo%™ IPY/La PNt A“DMN IPco™Mt oY<KcdoD< <L I+ N 1C SboAo™*M* o¢
OO ALPNPRoC PNPNANDR*a®Do® DDt Acn’KNKE IBc Y RNAND>I*a D ARD>Sd7o¢
Nr+PC Ao SboAg* Mo <L NMNC SboA*g* Mo SbP>ph®eC>o™ M 0¢ IDA*a P> (CARMA 2008).
AS*UJS, ALLAD2 @ ba AYATTC ARNPRo® Ac**UL<“cIJNDNoC SboAc™ Mgt > YrPRC

@ DCP Yo dsLC DA RNDIcLa® bNAat ANt <L D <NcB>RPC>SI=HNe Lo,

6.5 b oC N\ IJa ¢

DDA 4SO AgSbn D LLC by Y<a<dPNe L PUc<T, SboAc*Lon b Nt AgPy>RD<
IOARNDEILADLLE Aa DA AC AT AR dodP<C PR 5*¢¢ Ac < cdod®<C. Ao Ty>ItLn><e
LRPYPIATQ NS AGIAS AL o SHYUDNDJ IHL ID®CHNAh N KSGUAC PP I o APLSoNe
O GD>N“DOMN BPPEIC ol Aob®<*o*M* 0% A0A® A*a DDA DbP>PbYLIC IRQNg® DDCHP<Do® alDA*a ™
ACSb®Na N Sbe/>a P DI ILGALMY “ab>APO JRQAC Db 5N (SSUN* 1998), <L CLbdd

QO ABCHPL g P D¢ APLPNCH>C >N N PPLC HH IDnosT¢ > INSTC <Sa NSO Sh>AD>NKS
QL SbPANSoDLY®DC (NNSSPLYT 3). el 05GC®<eg Pt ALLA DN NS BPDYIE APNDBIAQ N SbLE DOPgTC
@ <®DIH*POMC DD of, IGJIN PHYAN P ae<UN=DN AL o PR AYSaSaMADN=ONE L AP
DLLD%NPa >N (D58 AP 2001). DPPPLa® Ao yD>ROG® ALLADS® Sh>rhshig<sog IDARNDYoS
<WHWDNoC AL anaAYAcdioo AoyDrob AlLnD<o® DO .o¢ BLCHY*a Dot SboNr DL/ P a Sa e
AP NC>ALNDNE AcM7P>oN® AoAC SbDrLZDH N 0, Ao MyDI*a®Do¢ ordio™ AZDI*a Lt P/do APNo®
DDA AN IPINIPNDY I Do AZDALYo® Sb*LCPNCD>ILRedC Sb>rNDNo ¢ DY CHPLIo® <L AY<SYLo®
Ao 7o oa ™ot (NNGYLYo 2).

6.6 PPdIAa A <A ¢

ARNNGE 0al® P QL ARCANYSC haodt dMAPw<c<PLDC IGa DPD®CHI Y g ba CP<,

AR AN a?dt hao®dt dMAbc AC SPPC S, DYGSad/Nant SboAcHPNNRCH IS <L LPL*<No<
A <N PJE ADYIEE AOATBIA N b APL SNLLADCSLC PPPCHIT oac®o <L BPLYcnosTe

P> ro. IDATbP* D¢ DDat ASb?PNJ*a ™D, PYAaCP>® d¥sbr an=oNe: P e<cdcone <L

P> 75 DN Ad<cP*asLC Do c®o¢ AA*odo?dt <N CPoHNE, 6C oo alDA*a® < ONCP>c NP
DRHGC PPN HNE abbdt HCL a0, AT 0 ¢ ASAYAT™ <L AD**NcNno®, Aoy o
SPLADA*acDoNe PRH*GC PLICACLRDON® P<LU*ac PPCodINo®, <L AR oM 1Yo A CPRODL. I 1¢
PbdIA>Q S0t <ANDNC A5y b LCAPLOC Sd™ P I PAIAL®<OC IOATBIA“ QNS DD, CLbd<
<SANPNDR*@ D¢ ADDEdC DA BIA*andct abbdt o«CL*a** 0t <L Aoy gt ID%<*g™** o, L
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TEXT of the polar bear harvest Flexible Quota System as proposed by
the Government of Nunavut

Il. 1to 1 Harvest Option
Rationale and administration of the 1:1 harvest system

1. Rationale

During the public hearing process regarding the implementation of Nunavut’s Polar Bear
Co-Management Plan by the Nunavut Wildlife Management Board, many comments by
Inuit organizations were brought forward that favoured a new harvest approach. For
years, communities have expressed a desire to adopt a harvest regimen that does not
penalize communities as sharply as the flexible quota system when females are
overharvested, and that allows harvesting at an equal sex ratio. In response, the one
male for every one female harvest option (or 1:1) was discussed and recommended
by the Department of Environment.

Each polar bear subpopulation within Nunavut has a set Total Allowable Harvest (TAH),
which is divided among the communities that harvest from the subpopulation, by the
appropriate Regional Wildlife Organization(s), as a base allocation. Each harvest season,
communities are assigned a harvest quota based on the TAH allocation and any
overharvests from previous seasons. Overharvests in one season result in a reduced
community quota the following season, unless the community has accumulated sufficient
credits to compensate for the overharvest. When a community harvests below their
harvest quota they can accumulate sex specific credits to be used in future harvest
seasons or shared with other communities.

The updated harvest sex ratio, allowing one female bear harvested for every male bear
harvested (1:1 sex ratio) does not constrain communities to adhere to the exact 1:1 sex
ratio. Rather, it refers to the maximum proportion of female polar bears in the harvest
that is allowed under this system. Specifically, a harvest sex ratio of up to 50% females,
per community per harvest season, is allowed without entering into an overharvest
situation. Males can be harvested up to the limit of the annual recommended quota.
Recommended quota allocations can never exceed a 50% female proportion, even when
a reduction in quotas occur.

2. Overharvest Situation

2.1. An overharvest situation occurs when:

2.1.1. The female proportion in the annual harvest is greater than 50% of
the recommended quota,
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3.

4.

2.2.

2.1.2. The male proportion in the annual harvest is in excess of the total

recommended quota, or

2.1.3 A combination of the male and female harvest exceeds the total

recommended quota.

An overharvest (males and females combined) over the TAH, or when
the number of females taken is over 50%, results in a reduction of the
guota the following year either by the number of bears over the TAH or
by the number of females that exceed 50% of the recommended quota,
whichever is more.

Implementation

3.1.

3.2.

3.3.

3.4.

The implementation of the 1:1 harvest system is retroactive and begins
with the 2018/2019 harvest season (July 1, 2018). The existing total
community annual base allocation (TAH) was divided by two, in order to
determine the 1:1 sex ratio for each community, representing the 1:1
base allocation for each community for 2018/2019. This process
increases the allowable female proportion of the harvest. The annual
base allocation will only change when there is a new subpopulation
estimate and/or a new determination of the TAH.

If the base allocation is an odd number then the TAH will always have
one more male than females in order to implement a protective measure
for females.

Annual recommended quotas are calculated using the previous year’s
harvest data.

Recommended quotas will be calculated based on the sections below.

Mortality Accounting

4.1.

4.2.

4.3.

All human-caused mortality to polar bears will count towards the annual
recommended quota of the nearest community, except Section 4.3.

A naturally abandoned cub will be counted as a natural death and not
counted against the TAH.

Any bear that is found near death caused by starvation or injury,
provided that the injury is not a result of human activity such as hunting
or trapping, can be killed as a humane action where the Conservation
Officer (CO) will certify that the bear was near death. After certification
by the CO, the humane kill (euthanization) will not be counted against
the TAH.
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5.

4.4.

4.5.

4.6.

Credits

5.1.

5.2.

If a Nunavut Inuit kills a bear, the tag will come from that person’s home
community if that community has a TAH in the population from which
the bear was harvested. Otherwise, closest community to the harvest
location must provide the tag.

Harvesting of a family group or members of a family group is illegal in
Nunavut; however, there are circumstances where a family group or
members of a family group may be destroyed in Defence of Life and
Property Kill (DLPK) circumstances.

4.5.1. When a female with cubs-of the-year (COYSs), yearlings, or
juveniles (2-year old offspring) are killed, then

4.5.1.1. For TAH determination purposes, the COYS and
yearlings are counted as males and only %2 tag each.

4.5.1.2. The juveniles (2-year old offspring) are counted as
whole tags of whatever sex they are.

4.5.2. If the mother is killed but the COYS, yearlings and juveniles run
away after the female is killed, then

4.5.2.1. The COYS and yearlings are counted as %2 tag and all
male.

4.5.2.2. The juveniles (2-year olds) are each counted as whole
tags and the sex is counted as ¥2 male and ¥z female.

In a case where a community overharvests by 1 COY or yearling,
credits will be used to cover the harvest. In the event there are not
enough credits to cover the overharvest of 0.5 male, the TAH will not be
reduced by 0.5 tag at that time, and a record is kept with the Polar Bear
Harvest Lab of these fractional reductions. The deduction will occur
when there is another COY or yearling harvested to equal a full male
bear reduction or if the following year’s harvest results in credit
accumulation, the 0.5 credit deduction will be taken from the
accumulated credits.

Available credits may be used to address all types of kills, including
accidental, illegal, and DLPKSs.

If a community is in an overharvest situation, all available community
credits will be applied automatically by the Polar Bear Harvest
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5.3.

5.4.

Laboratory in order to maximize the community’s harvest opportunities
the following year.

Credits are specific to a given subpopulation and cannot be used for
other subpopulations.

Subpopulation credits accumulate until a new TAH is determined. This
may include a subpopulation inventory that has been conducted and a
final abundance estimate result is produced. In some circumstances, a
completed and finalized harvest risk analysis may also be conducted, or
the Nunavut Wildlife Management Board recommends a change in TAH
for other management purposes. Under these circumstances, all credits
are set back to zero.

Credits are accumulated as described in the following sections after the new TAH
is implemented, and during any harvest season:

5.5.

5.6.

5.7.

5.8.

Credits can accumulate for males and females.

Credits accumulate for unused portions of the recommended quota or
TAH.

5.6.1. In the case where a community has a recommended quota of
zero, and a total harvest of zero, credits will accumulate
according to the community’s TAH (if the TAH is different to
zero).

5.6.2. No positive credits accumulate when a community’s TAH, or
recommended quota, is met or exceeded by the harvest of bears,
irrespective of the sex composition of the community’s total
harvest.

5.6.3. No positive credits accumulate when the female proportion of the
harvest exceeds 50% of the recommended quota.

5.6.4. Female positive credits can accumulate up the 50% of the total
proportion of the TAH or the recommended quota, whichever is
less.

Negative credits are possible and represent the number of bears that
have been removed from the subpopulation in excess of a community’s
recommended quota or TAH, whichever is more in excess.

Credits can be exchanged between communities within the same
subpopulation.

5.8.1. Communities that harvest from the same subpopulation can
exchange credits, where needed, in order to restore their full
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recommended quota rather than facing a reduction when no
community credits are available to cover an overharvest. The
existing process for credit exchange between communities will
be maintained.

5.8.2. Requests by communities to use credits to increase their annual
recommended quota shall be made to, and approved by, the
responsible RWO. The GN will verify and confirm the number of
available credits.

6. Recommended Quota Adjustments

6.1.

6.2.

6.3.

Reductions caused by an overharvest occur where no credits are
available to cover the overharvest.

In order to protect communities from years of reduced or no harvest
opportunities, resulting from persistent overharvest, the 1:1 system
adapts to allow restoration of the full TAH. The recommended quota
will be set to zero in situations in which no credits are available and a
guota reduction cannot restore the TAH.

Depending on the number of negative credits, there may be continued
reductions in the recommended quota in order to restore credits to zero
and reinstate the full TAH.

Reductions in the recommended quota and credit administration occur as

follows:

6.4.

6.5.

Adjustments in Cases of Female Overharvest:

6.4.1. When a community harvests greater than 50% females of the
recommended quota, a reduction of next year's recommended
qguota will occur if there are not sufficient female credits to cover
the overharvest. The following year’s quota will be reduced by
the number of females that were overharvested and not covered
by credits. The reduction will affect the female proportion of next
year’s quota.

Adjustments in Cases of Male Overharvest:

6.5.1. When the harvest exceeds the total recommended quota or the
TAH, and the female proportion of the harvest is less than 50%,
then an overharvest of males occurred. Where application of
credits does not cover this overharvest, a reduction equalling the
number of overharvested males will be applied to the male
proportion of the next year’'s recommended quota.
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6.6. Adjustments in Cases of Combination Male and Female Overharvest:

6.6.1. When females are harvested in excess of 50% of the
recommended quota and the sum of the total harvest (males and
females together) exceeds the recommended quota, a reduction
in next year’'s recommended quota will occur for each gender
based on the number of bears overharvested.

7. Floating Tags

“Floating tags” are additional tags allocated by RWOs. These floating tags can be
administered up to a 1:1 sex ratio, at the discretion of the RWO. Once allocated by the
RWO, they are added to the total annual base allocation for the recipient community for
that year.

7.1. Unused floating tags are accumulated as credits in the gender they
were allocated.

7.2. The floating tags, when allocated by the RWO, should not create a
situation where the female proportion exceeds 50%.
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Minister of Environment
Ministaat Avatiligiyitkut
Ministre de I'Environnement

August 26, 2019

Translation
Mr. Daniel Shewchuk
Acting Chairperson to follow
Nunavut Wildlife Management Board
P.O Box 1379
Igaluit, NU XO0A OHO

Re: Reconsideration of Proposed Changes to the Nunavut Polar Bear Sex-
Selective Harvest Ratio and the Flexible Quota System

Dear Mr. Shewchuk,

Thank you very much for your decision concerning proposed changes to the Nunavut
polar bear sex-selective harvest ratio and the flexible quota system.

To reiterate the decision of the NWMB:

o “RESOLVED that the NWMB establish, per sections 5.3.3(c) and 5.6.48 of the
Nunavut Agreement, a sex-selective harvest ratio of one female bear
harvested for every male bear (1:1), applicable to all polar bear
Subpopulations in the Nunavut Settlement Area, until new science or Inuit
Qaujimajatuqangit information becomes available.

o FURTHER, recommends that the Government of Nunavut revise the ‘Flexible
Quota System’, used in Nunavut to administer community polar bear
allocations, to reflect the 1:1 harvest sex ratio and provide the revised
document to the NWMB for consideration.

| hereby accept your decision to change the Nunavut polar bear harvest sex ratio to
allow one female bear to be harvested for every male bear (1:1); applicable to all polar
bear subpopulations in the Nunavut Settlement Area. This decision is an important step
in addressing valuable feedback and concerns expressed during the public hearing
process for the Nunavut Polar Bear Co-Management Plan.

NNbdé< 2410 P.O. Box 2410 Titigakuvia 2410 C. P. 2410 1867-975-5050
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My officials have made the necessary revisions to the current flexible guota system and
the revised information is appended fo this letter. The revisions to the quota system will
ensure that the management and tracking of the harvest can best function with the
adjustment to the harvest sex ratio and be clear and understandable for wildlife
managers and users alike. | request that the Board and Board staff review the revised
credit calculation system and provide any necessary feedback to the relevant staff in my
department. The revised system will also be shared with co-management for their
review and feedback.

| will implement the harvest ratio decision forthwith along with the functional credit
calcutation system.

[ would like to thank the Board for their consideration on how to best move forward with
this harvest management decision. We are encouraged by the collaborative efforts on
this matter, which is of great importance to Nunavummiut.

Sincerely,

W/Z* S flon

Joe Savikataaq,
Minister of Environment

Cc.  Jimmy Noble Jr., Deputy Minister
Steve Pinksen, A/Deputy Minister
Drikus Gissing, Director of Wildlife
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SEE TAB3A for a revised

version of Appendix C
Appendix C

IL. 1 to 1 Harvest Option
Rationale and administration of the 1:1 harvest system
Rationale:

During the public hearing process regarding the implementation of Nunavut's Polar Bear
Co-Management Plan by the Nunavut Wildlife Management Board, many comments by
Inuit organizations were brought forward that favoured a new harvest approach. For
years, communities have expressed a desire to adopt a harvest regimen that does not
penalize communities as sharply as the flexible quota system when females are
overharvested, and that allows harvesting at an equal sex ratio. In response, the 1 male
for every 1 female harvest option (or 1:1) was discussed and recommended by the
Department of Environment.

Each polar bear subpopulation within Nunavut has a set Total Allowable Harvest (TAH),
which is divided among the communities that harvest from the subpopulation, by the
appropriate Regional Wildlife Organization(s), as a base allocation. Each harvest
season, communities are assigned a harvest quota based on the TAH allocation and
any overharvests from previous seasons. Overharvests in one season result in a
reduced community quota the following season, unless the community has accumulated
sufficient credits to compensate for the overharvest. When a community harvests below
their harvest quota they can accumulate sex specific credits to be used in future harvest
seasons or shared with other communities.

The updated harvest sex ratio, allowing one female bear harvested for every male bear
harvested (1:1 sex ratio) does not consirain communities to adhere to the exact 1.1 sex
ratio. Rather, it refers to the maximum proportion of female polar bears in the harvest
that is allowed under this system. Specifically, a harvest sex ratio of up to 50% females,
per community per harvest season, is allowed without entering into an overharvest
situation. Males can be harvested up fo the limit of the annual recommended quota.
Recommended quota allocations can never exceed a 50% female proportion, even
when reductions in quotas occur.

An overharvest situation occurs when:

1) the female proportion in the annual harvest is greater than 50% of the
recommended quota;

2) the male proportion in the annual harvest is in excess of the total recommended
quota; or
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3) a combination of the male and female harvest exceeds the total recommended
guota.

An overharvest (males and females combined) over the TAH, or when the number of
females taken is over 50%, results in a reduction of the quota the following year either
by the number of bears over the TAH or by the number of females that exceed 50% of
the recommended quota, whichever is more.

The implementation of the 1:1 harvest system is retroactive and begins with the
2018/2019 harvest season (July 1, 2018). The existing total community annual base
allocation (TAH) was divided by two in order to determine the 1:1 sex ratio for each
community, representing the 1.1 base allocation for each community for 2018/2019.
This process increases the female proportion of the harvest and reduces the male
proportion. The annual base allocation will only change when there is a new
subpopulation estimate and/or a new determination of the TAH,

If the base allocation is an odd number then the TAH will always have one more male
than females in order to implement a protective measure for females.

Annual recommended quotas are calculated using the previous year's harvest data.
Recommended quotas will be calculated based on the sections below.

HARVESTING MORTALITY

1. All human-caused mortality to polar bears will count towards the annual
recommended quota of the nearest community.

2. A naturally abandoned cub will be counted as a natural death and not
counted against the TAH.

3.  Any bear that is found near death, caused by starvation or injury, provided
that the injury is not a result of human activity such as hunting or trapping,
can be killed as a humane action where the Conservation Officer (CO) will
certify that the bear was near death. After certification by the CO the
humane kill (euthanization) will not be counted against the TAH.

4. When a Nunavut beneficiary kills a bear, the tag will come from that
person’s home community if that community has a TAH allocation for the
population from which the bear was harvested. Otherwise, the nearest
community must provide the tag.

5. MHarvesting of a family group, or members of a family group, is illegal in
Nunavut; however, there are circumstances where a family group or
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members of a family group may be destroyed in defense of life and
property kill (DLPK) circumstances.

(a) When a female with cubs-of the-year (COYs), yearlings, or
juveniles (2-year old offspring) are Killed, then

(i) For TAH determination purposes, the COYS and yearlings are
counted as males and only ¥z tag each.

(i) The juveniles are counted as whole tags of whatever sex they
are.

(b) If the mother is killed but the COYS, yearlings and juveniles run
away after the female is killed, then

- (i) the COYS and yearlings are counted as ¥ tag and all male.

(i} the juveniles (2yr olds) are each counted as whole tags and the
sex is counted as ¥ male and % female.

6. In a case where a community overharvests by one COY or yearling,
credits will be used to cover the harvest. [n the event there are not
enough credits to cover the overharvest of 0.5 male, the TAH will not be
reduced by 0.5 tag at that time, and a record is kept with the Polar Bear
Harvest Lab of these fractional reductions. The deduction will occur
when there is ancther COY or yearling harvested to equal a full male
bear reduction or if the following year's harvest results in credit
accumulation, the 0.5 credit deduction will be taken from the
accumulated credits.

CREDITS

1. Available credits may be used to address all types of kills, including
accidental, illegal, and DLPKs,

2. If a community is in an overharvest situation, all available community
credits will be applied automatically by the Polar Bear Harvest Laboratory
in order to maximize the community’s harvest opportunities the following
year,

3. Credits are specific to a given subpopulation and cannot be used for other
subpopulations.
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Subpopulation credits accumulate until a new subpopulation inventory with
final abundance estimate results, and in some circumstances, a
completed and finalized harvest risk analysis. In those circumstances, all
credits are set back to zero because the new TAH is based on the total
new population estimate, which incorporates the unrealized credits as
living bears that have added fo the population, and the entire sustainable
take is allocated to the new TAH. Credits are accumulated as described
in section 8 after the new TAH is implemented, and during any harvest
season.

Credits can accumulate for males and females.

Credits accumulate for unused portions of the recommended quota or
TAH (e.g. a total harvest of 0 for communities with a recommended quota
of 0 results in the accumulation of male and female credits respective of
the community TAH).

Negative credits are possible and represent the number of bears that have
been removed from the subpopulation in excess of a community's
recommended quota.

Credits can be exchanged between communities within the same
subpopuiation.

a) Communities that harvest from the same subpopulation can
exchange credits where needed in order to restore their full
recommended quota rather than facing a reduction when no
community credits are available to cover an overharvest. The
existing process for credit exchange between communities will be
maintained.

b) Requests by communities to use credits to increase their annual
recommended quota shall be made to and approved by the
responsible RWO. The GN will verify and confirm the number of
available credits.

RECOMMENDED QUOTA ADJUSTMENTS

Reductions caused by an overharvest occur where no credits are available to cover the
overharvest. Reductions in the recommended quota and credit administration occur as

follows:
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1. When a community harvests greater than 50% females of the
recommended guota, a reduction of next year's recommended quota will
occur if there are not sufficient female credits to cover the overharvest.
The following year's quota will be reduced by the number of females that
were overharvested and not covered by credits. The reduction will affect
the female proportion of next year's quota.

2. In order to protect communities from years of reduced or no harvest
opportunities resulting from persistent overharvest , the 1:1 system adapts
to allow restoration of the full TAH. The recommended quota will be set to
Zero in situations in which no credits are available and a guota reduction
cannot restore the TAH.

a. Depending on the number of negative credits, there may be
continued reductions in the recommended quota in order to
restore credits to zero and reinstate the full TAH.

'FLOATING TAGS

“Floating tags” are additional tags allocated by RWOs. These floating tags can be
administered up to a 1:1 sex ratio, at the discretion of the RWO. Once allocated by the
RWQO, they are added to the total annual base allocation for the recipient community for that

year.
a) Unused floating tags are accumulated as credits in the gender they
were allocated.
b) The floating tags, when allocated by the RWO, should not create a
situation where the female propeortion exceeds 50%.
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August 12, 2019

Honourable Joe Savikataaq
Minister of Environment
Government of Nunavut

Dear Minister Savikataaq:

Re: Reconsideration of Proposed Changes to the Nunavut Polar Bear Sex-
Selective Harvest Ratio and the Flexible Quota System

At the Nunavut Wildlife Management Board (NWMB or Board) March 2019
Regular Meeting, your Department asked the Board to adjust the polar bear
harvest sex ratio from two males for every female (2:1) to one male for every
female (1:1), applicable to all Nunavut sub-populations. The proposal also asked
for a revision to the provisions of the “Flexible Quota System”! to accommodate
these changes. The Board considered this proposal during its In-Camera meeting
(IC001-2019) on March 8, 2019, and postponed decision making until the Nunavut
Polar Bear Co-Management Plan decision-making process is complete.

During its internal In-Camera meeting (INT009-2019) on July 24, 2019, the Board
reconsidered this proposal, and reached the following resolution and
recommendation:

Resolved that the NWMB establish, per sections 5.3.3(c) and 5.6.48 of the
Nunavut Agreement, a sex-selective harvest ratio of one female bear
harvested for every male bear (1:1), applicable to all polar bear subpopulations
in the Nunavut Settlement Area, until new science or Inuit Qaujimajatuqangit
information becomes available.

Further, recommends that the Government of Nunavut revise the ‘Flexible
Quota System,’ used in Nunavut to administer community polar bear

! The flexible quota system is used in Nunavut to administer the portion of the Total Allowable Harvest
allocated to a given community. The system allows for credits to be accumulated when the annual
allocation is under-harvested and for over-harvested bears to be subtracted from the next year's base

allocation.
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allocations, to reflect the 1:1 harvest sex ratio and provide the revised
document to the NWMB for consideration.

In reaching these decisions, the NWMB considered the following:

1. The NWMB decision paves the way for the completion of the Nunavut
Polar Bear Co-Management Plan.

On March 20, 2019, the NWMB sent its decision package concerning the
management plan to you, per section 5.3.8 of the Nunavut Agreement. In it, the
NWMB changed the polar bear harvest sex ratio from the current 2:1 system to
a 1:1 system, whereby the overharvest of males or females is penalized by
removing the same number of males or females from the following year’s
allocation. This NWMB’s decision took into consideration the views of parties to
the management plan public hearing, who expressed frustrations about the
difficulties in the administration of the sex-selective harvesting and the
excessive penalizations that occur when females are over-harvested.

On May 17, 2019, you disallowed the NWMB decision partially because of your
Department’s perceived legislative challenge in making changes to polar bear
sex-selective harvest through a management plan.

The NWMB has considered your position and is now providing you with a
separate Nunavut Agreement s. 5.6.48 decision for consideration. In reaching
this decision, the Board considered and applauded your willingness to listen to
Nunavummiut who have expressed concerns about the 2:1 harvesting system.
Even though the 2:1 system has been instrumental to the recovery of several
polar bear subpopulations in Nunavut while maximizing harvesting opportunities
for Inuit, the NWMB agrees with what we heard from Inuit at the hearing: that
changes to the current harvest management system are required to address
today’s challenges—especially threats to human safety. The NWMB hopes that
this decision will pave the way for prompt completion of the management plan
decision-making process so that together with our co-management partners, we
can deliver on the much-anticipated Nunavut Polar Bear Co-Management Plan.
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2. There is a need for a comprehensive review of the Flexible Quota System
to accommodate changes to the sex-selective harvest ratio.

In your proposal to the NWMB, you asked the Board also to approve changes to
the Flexible Quota System, so that (1) harvesting of females over 50% of a
community’s allocation in one year will reduce the allocation the following year,
and (2) communities will be allowed to harvest males up to the limit of their
allocation. The NWMB is open to considering such changes but would like to do
so within the context of a comprehensive review of the entire Flexible Quota
System (Appendix C of the Nunavut Polar Bear Co-Management Plan),
because some of these proposals might represent a deviation from the 1:1 sex-
selective harvesting approach. For example, it is not clear if communities will be
able to carry over female credits if males are overharvested within or above the
community quota. The Board welcomes an opportunity to consider revisions to
the Flexible Quota System at the earliest time possible.

The NWMB looks forward to your reply and prompt completion of the
Nunavut Agreement Article 5 decision-making process.

Should you or your officials have any questions or concerns about the content of

this letter, please contact the NWMB

Yours sincerely,

Daniel Shewchuk
Chairperson of the
Nunavut Wildlife Management Board

cc - Drikus Gissing, Director of Wildlife Management, Nunavut Department of
Environment
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Summary

We flew a survey of central Ellesmere Island (Fosheim Peninsula, Raanes Peninsula, and Svendsen
Peninsula), Nunavut, between March 8" and 20", 2017 to update the regional abundance estimate for
Peary caribou (Rangifer tarandus pearyi) and muskox (Ovibos moschatus). This survey was intended
to be the second portion of three consecutive surveys that together would cover the entirety of
Ellesmere Island. The southern portion was surveyed in 2015 and the northern portion was planned to
be surveyed in 2018, however the survey did not occur due to logistical and financial constraints.
Before 2017 the most recent survey of central Ellesmere Island was in May 2006 (which included
northern Ellesmere Island).

Muskoxen were most abundant north of the Sawtooth Range on the Fosheim Peninsula with moderate
densities of muskoxen found on the northern portion of Raanes Peninsula and the southern portion of
Svendsen Peninsula. A total of 2,153 muskoxen were observed, and we estimated 6,902 + SE 1,036
(95% confidence interval [CI] = 5,134-9,278, coefficient of variation [CV] = 15%) across central
Ellesmere Island. The previous estimate for the area (from 2006) was 8,115 (95% CI 6,632 — 9,930) but
also included northern Ellesmere Island. A separate population estimate for central Ellesmere Island
was not calculated from the 2006 survey.

Fourteen Peary caribou were seen on transect during the survey, and we estimated a population of 32
+ SE 25 (95% CI = 8-127, CV = 79%). The few observations provided for a very imprecise estimate.
Peary caribou were observed on the north portion of Raanes and Svendsen Peninsulas, and one group
was seen at the south end of Fosheim Peninsula.
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Introduction

Caribou (Rangifer tarandus) and muskoxen (Ovibos moschatus) are the largest herbivores that inhabit
the Canadian Arctic Archipelago. Peary caribou (R. t. pearyi) is the most northern subspecies of
caribou and occurs almost entirely within the islands of the Canadian Arctic Archipelago, including the
unglaciated portions of Ellesmere Island. They are smaller, lighter in colour, and have a shorter face
then barren-ground caribou (R. t. groenlandicus). In February 2011, Peary caribou was listed as
Endangered under the federal Species at Risk Act (SARA). In November 2015, the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC) re-assessed Peary caribou as Threatened
(COSEWIC 2015). As mandated under SARA, a Recovery Strategy is currently under development,
and the lack of up-to-date population information has been consistently identified as a knowledge gap,
particularly for the northern part of Peary caribou range including Ellesmere Island. Since 2015, the
Government of Nunavut has undertaken aerial surveys of Ellesmere Island to help address this
knowledge gap and inform designation of critical habitat.

Surveys of Peary caribou on Ellesmere Island have been performed occasionally over the past 50
years. The first complete survey occurred from July 30 — August 11, 1961, and the survey estimated
200 animals on the island (Tener 1963). Even at the time, Tener (1963) considered this estimate a ‘best
guess’ and an extrapolation based on relatively few observations and incomplete coverage of the
survey area due to weather. A few other surveys have been conducted since then with varying degrees
of coverage. During the period from May 8 — 15, and July 4 — 7 of 1973, Riewe flew an unsystematic
survey primarily north of Sydkap Ice Cap, along Baumann and Vendom Fiords and on Svendsen,
Raanes, and Bjorne peninsulas. This survey reported a minimum count of 150 Peary caribou (Riewe
1976). Following a request from the lvig (Grise Fiord) Hunters and Trappers Association (HTA), the
southern portion of Ellesmere Island (including the Svendsen Peninsula) was surveyed from July 17 —
23, 1989. This survey provided an estimate of 89 + SE 31 caribou (Case and Ellsworth 1991).
Unsystematic surveys of central Ellesmere in June 1995 returned a minimum count of 38 caribou
(Gauthier 1996). Between May 4 — 30, 2005, the Government of Nunavut (GN) systematically surveyed
southern Ellesmere Island and Graham Island, and estimated 219 caribou (95% CI=109-244) in the
area. The GN survey continued the next year from April 6 to May 22, 2006, over the central and
northern part of Ellesmere Island, providing an estimate of 803 caribou (95%CI = 531-2,107; Jenkins et
al. 2011). From March 19 — 26, 2015 the GN again systematically surveyed the southern Ellesmere
Island study area and estimated 183 + SE 128 caribou (Anderson and Kingsley 2017).

Peary caribou and muskoxen are sympatric across most of their range and they are often surveyed
together to maximize limited monitoring resources. When Tener (1963) surveyed Ellesmere Island in
1961, he estimated 4,000 muskoxen on the island, although again, this was considered a best guess
and likely an underestimate. The unsystematic survey in 1973 conducted by Riewe (1973) estimated
1,060 muskoxen in the area north of Sydkap Ice Cap and on the Bjorne Peninsula, Raanes Peninsula,
Svendsen Peninsula, Graham Island, and Buckingham Island. The July 1989 survey of southern
Ellesmere, including Svendsen Peninsula, by Case and Ellsworth (1991) estimated 2,020 + SE 285
muskoxen. During the May 2005 survey of southern Ellesmere Island, the GN estimated 456 muskoxen
(95% CIl = 312-670, Jenkins et al. 2011). Along with the low numbers, 40 muskox carcasses were also
observed (Jenkins et al. 2011) and residents of Grise Fiord recalled freezing rain and ground-fast ice in
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the fall/winter of 2005 (Anderson and Kingsley 2017). In April and May 2006, the central and northern
portions of Ellesmere Island were surveyed by the GN, and estimated 8,115 muskoxen (95%CI=6,632-
9,930; Jenkins et al. 2011). The survey of southern Ellesmere Island in March 2015 by the GN
estimated 3200 + SE 602 (CV=19%) muskoxen (Anderson and Kingsley 2017), indicating strong
recovery from the low numbers observed in 2005.

Peary caribou and muskoxen are very important to the community of Grise Fiord, the sole community
that harvests on Ellesmere Island (Anderson 2015). Community members have relied on muskoxen
and caribou on the island for sustenance and cultural persistence since the community was established
in 1953. Monitoring caribou and muskox population trends (using both scientific approaches and Inuit
Qaujimajatugangit) around the community is therefore especially important (Anderson and Kingsley
2015).

Logistics and cost have prevented a survey of all of Ellesmere Island since 1961, and even in 1961
parts of the island could not be flown due to weather. Adverse weather still prevents survey completion
some years - the 2015 GN survey of southern Ellesmere took three attempts before the survey was
successfully completed (Anderson and Kingsley 2015). Costs and logistic constraints meant that rather
than flying the entire 2006 study area in one year, central and northern Ellesmere Island were split into
two study areas.

Study Area

The March 2017 aerial survey was flown to correspond with the west — east orientation of the transect
lines from the 2006 survey of central and northern Ellesmere Island (Jenkins et al. 2011). The study
area included the Raanes Peninsula, Svendsen Peninsula, Fosheim Peninsula, as well as the Bache
and Knud Peninsulas (area north of Prince of Wales Mountains and south of the Agassiz Ice Cap).
However, due to weather and logistic constraints, the Bache and Knud Peninsula transects were not
able to be surveyed.

Central Ellesmere Island has a natural division with southern Ellesmere where Svendsen Peninsula
and the head of Vendom Fiord meet the extensive ice fields of the Prince of Wales Mountains. Another
constriction in unglaciated habitat lies along Canon Fiord at the Agassiz Ice Cap, which marked the
northern boundary of our study area (Figure 1). Much of the area is very mountainous with valleys and
a few plateaus. The Fosheim Peninsula is divided by the southwest-northeast trending Sawtooth
Mountains, and the Raanes and Svendsen peninsulas are mostly rugged with some wide river valleys.

During March 2017 the average daily temperatures were between -37.1°C and -32.0°C with 5-7 cm of
snow on the ground at Eureka. The historical (1981-2010) March daily average temperature is -36.8°C
with 15 cm average snow depth at the Eureka Weather Station.
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Figure 1. Central Ellesmere Island study area and survey transects.

Methods

Aerial Survey

Fixed-width transect aerial surveys are a standard way to monitor ungulate populations and have been
used in the High Arctic since 1961. For this survey, we marked distance bins on the wing struts to allow
for both distance sampling (Buckland et al. 2001, Thomas et al. 2009) as well as standard fixed-width
strip transect sampling methods (Jolly 1969, Caughley 1977, Cochran 1977, Kingsley and Smith 1981).
The central Ellesmere survey transects (n = 62) were flown using a fixed-wing de Havilland Twin Otter
aircraft parallel to lines of latitude 5 km apart, at 180km/h. Surveys were flown at 400 feet above ground
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level, set with a radar altimeter. In rugged terrain this was adhered to as closely as crew safety and
aircraft capabilities allowed. Surveys were flown only on days that provided good visibility and sufficient
daylight due to the latitude and time of year of the survey.

The survey crew consisted of a pilot, co-pilot, navigator/recorder, and two observers on each side of the
aircraft (four total) to enable a double dependent observer platform. Occasionally the recorder also
functioned as an observer. The double observer platform has been effective on other caribou surveys in
Nunavut and the Canadian Arctic Archipelago (e.g., Campbell et al. 2012, Anderson 2014). As with the
most recent southern Ellesmere survey (Anderson and Kingsley 2015), all observers could
communicate and the front and rear observations for each side were combined. Using this approach, a
primary observer, seated in the first seat, called out all caribou or muskox groups observed to the
secondary observer (seated in the back seat). The secondary observer then identified whether they
observed those groups and any additional groups not sighted by the primary observer. Compared to a
single observer, this method provides more accurate estimates of group size. Ideally, the observers
switched seats over the course of the survey (Cook and Jacobsen 1979) and this method allows for the
estimation of detection probabilities for observers.

Five distance bins were established on each side of the aircraft: 0-200 m, 201-400 m, 401-600 m, 601-
1, 000 m, and 1,001-1,500 m. The bin intervals were derived from guidelines for bin intervals for aerial
surveys (Buckland et al. 1993) which had been successfully implemented in similar survey conditions
on the Baffin Island caribou survey (Campbell et al. 2015). The bins were marked on the struts of the
aircraft following methods described by Norton-Griffiths (1978) and Buckland et al (1998). Strut
markings were positioned using:

w = W(h/H)

where W is the strip width, H is the flight height, h is the observers eye level when the plane is on level
ground and w is the measured distance on the ground to position the wing strut marks (Figure 2).
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Figure 2: Derivation of wing strut marks for strip boundaries, where w and w, are calculated as
described in the text, h is measured, and dotted lines indicate observer sightlines as modified from
Norton-Griffiths (1978), drawing from Anderson (2016).

Observation of wildlife and tracks were recorded on a handheld Garmin global positioning system
(GPS) (Garmin Montana 650) which also recorded the flight path. To reduce disturbance to animals we
did not make multiple passes with the aircraft. During the single pass made it was not always possible
to determine the sex and age of all animals in a group, and so we did not determine age or sex classes
for Peary caribou, and only differentiated between adult and short-yearling (10-month old calves)
muskoxen. If the group of muskoxen huddled quickly it was also difficult to determine group size and
underestimates were likely in some cases. We downloaded GPS tracks and waypoints using DNR
Garmin and saved them as ESRI shapefiles. Observation data were entered and manipulated in
Microsoft Excel and ArcMAP (ESRI, Redlands, CA).

The Fosheim, Raanes, and Svendsen peninsulas of Ellesmere Island were surveyed from March 8 to
March 20, 2017 with 62 transect lines (Figure 1). Although small ice caps in the middle of transects
were flown, no tracks or animals were seen and the ice cap area was excluded from the analysis. We
did not stratify the area based on predicted densities of caribou and muskoxen, but did divide the study
area into discrete areas based on geographic features (i.e. large peninsulas) to identify differences in
distribution and abundance for Peary caribou and muskoxen (Table 1).

Table 1. Survey strata used in central Ellesmere Island caribou survey

Strata Base- Mean Total Transect Number
. Strata . Transect .
Location D Area line Transect Lenath spacing of
(kmz) (km) Length (km) (kn%) (km) Transects
Fosheim Peninsula CEl-1 11543 132 85 2624 5 31
Raanes and Svendsen ¢\ 5 13544 319 74 2282 5 31

Peninsulas
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Abundance estimation

We used a combined distance sampling and mark-recapture approach to estimate abundance for
survey strata on Ellesmere Island. The approach involved using mark-recapture to estimate the
probability of detection of caribou at zero distance from the blindspot marker (the plane’s wheel), and
distance sampling methods to estimate the decrease in probability of detection at greater distances
from the plane under the assumption of point independence (Buckland et al. 2010). This approach
ensured a more robust estimate than using distance sampling methods alone, which assume that the
probability of detection of groups at zero distance from the plane is 1 (Borchers et al. 1998, Buckland et
al. 2004, Laake et al. 2008a, Laake et al. 2008b, Buckland et al. 2010, Laake et al. 2012).

We used the program Distance (Buckland et al. 1993, Buckland et al. 2004, Thomas et al. 2009) to
format the data which was then ported into the MRDS package (Laake et al. 2012) in program R (R
Development Core Team 2009). The mark-recapture/distance sampling analysis had two phases. In
the first phase, we fit competing distance sampling models with mark-recapture covariates held
constant. We used information-theoretic model selection methods to determine which model had the
most support (Burnham and Anderson 1992). Once a distance sampling model was selected, we used
it to compare removal double observer mark-recapture models under the point independence
assumption. Using this approach provided a seamless way to model both sources of variation. We
produced abundance estimates for the entire study area for each model formulation to assess the
sensitivity of estimates to model specification.

The main covariates we used in the analysis are listed in Table 2. The observer covariate corresponds
to each primary observer in the survey. The distance covariate was mainly used in the mark-recapture
analysis given that it is explicitly considered in the distance analysis. Covariate predictions were
assessed graphically to evaluate biological validity and model fit.

Table 2. Distance and mark-recapture model covariates

Covariate Acronym Type
Observer ob1-3 binary
Distance bin from plane distance ordinal
Group size size continuous
Log(group size) logsize continuous
Snow cover snow ordinal
Cloud cover cloud continuous
Snow patchiness patch ordinal
Observer pairs Obl, Ob2 categorical

We compared estimates from the MRDS analysis to estimates from distance sampling and strip-
transect methods only. Strip transect estimates were generated in program Distance using
observations of 400 meters or less from the survey plane. We used a uniform detection function to
emulate the strip transect assumption of perfect sightability within 400 meters of the survey plane.
Variance was estimated in program MRDS which considered the distance sampling, mark-recapture,
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and encounter rate variation (Innes et al. 2002). We applied the “O2” approach in MRDS, which
accounted for the systematic sampling design with sequential transect lines between strata and likely
correlation of adjacent transects, to estimate encounter rate variance (Fewster et al. 2009).

Results

Muskox

Across the survey region we observed 254 groups of muskoxen and 2,153 muskoxen in total. Each
group was assigned to a distance bin. The mean group size was 8.5 muskoxen (range = 1-38, standard
deviation [SD] = 6.9). We used the total number of adults and 10-month-old calves for our analysis.

Muskoxen were most numerous on the central part of the Fosheim Peninsula north of the Sawtooth
Range, and on northern Raanes Peninsula (Figure 3).
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Figure 3. Distribution and group sizes of muskox observations during the 2017 Central Ellesmere

Island survey. Frequencies of each group size are given next to each bin interval.

As expected, most groups were observed in the distance bins closest to the transect line. There were a
similar number of observations in the first two distance bins (i.e. within 400 m of the aircraft), with fewer
groups detected in distance bins further from the transect line, even after adjusting for unequal sized

distance bins (200 m versus 500 m; Figure 4).
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Figure 4. Bin-width adjusted frequencies of muskox observations on Central Ellesmere Island.

Muskoxen were usually seen in groups of ten or fewer, but we detected group sizes up to 38 muskoxen
(Figure 5).
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Figure 5. Frequency of muskox group sizes observed on Central Ellesmere Island, March 2017.
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Influence of covariates on detection

Group size can influence detection, so the potential effect of group size on the distribution of detections
was also examined (Figure 6). Proportionally more large groups were observed further from the
transect line. Densities were used to compare among distance bins to account for bins covering
different distance intervals (200-m or 500-m).

1-3 2-5

0.10 7

0.007

6-10 11-38

Relative density of counts

0.10 4

0.007

0 200 400 600 1000 1500 0 200 400 600 1000 1500
Binned distance from transect line
Figure 6. Density of muskox observations in each distance bin for group sizes of 1-3, 2-5, 6-10, and
11-38 muskoxen.

The observer pairings on either side of the aircraft might also have influenced the detection of groups
and the shape of the detection function. There were two main observer pairings during the survey (Pair
1 and Pair 2) with a third pairing (Pair 3) accounting for relatively few observations (Table 3). The Pair 1
observers were in the same order for the majority of observations, whereas Pair 2 observers had
similar observation frequencies in both positions. The overall pooled detection probabilities were similar
for Pair 1 and Pair 2 based on naive detection probabilities (Table 3). Our analysis largely uses
observations from Pair 1 and Pair 2 given the low sample sizes for Pair 3.
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Table 3. Frequencies of muskox observations by observer pairing and order. Observations are binned
by whether front (F), rear (R), or both (B) observers reported a muskox group. The naive probability of
the front observer seeing a group, P(F), is estimated as 1 minus the proportion of observations only
observed by the rear observer for any given pairing.

Observer Obs. Order 1-2 Obs. Order 2-1 Pooled

Pair Observer Observer2 F R B P(F) F R B P(F) F R B P(F)
1

1 F. Noah J. Pijamini 5 15 45 077 3 3 24 09 8 18 69 081
. M. Fredund 1 8 60 088 0 1 54 098 1 9 114 0.93
Kiguktak
M. .

3 Campbell J. Pijamini 3 2 6 08 0 0 1 1.00 3 2 7 0.83

The distribution of sightings was slightly different by observer pairings with Pair 1 having relatively
greater observations closer to the plane in comparison to Pair 2 (Figure 7).

Observer pair 1 Observer pair 2 Observer pair 3

0.0015

0.0010 {

Relative density of counts

0.0000 +

0 200 400 600 1000 1500 0 200 400 600 1000 1500 0 200 400 600 1000 1500
Binned distance from transect line

Figure 7. Muskox observation densities in each distance bin by observer pairing.

Abundance estimation

Our two-phase abundance estimate incorporated both mark-recapture and distance sampling analysis.
In the first phase, distance models were fit while mark-recapture covariates were held constant. Once a
distance sampling model was fit, mark-recapture models were considered under the point
independence assumption. For the distance phase (Table 4, models 10-20) a model with log of group
size and observer Pair 1 influencing a hazard rate detection function had the lowest AIC, score (model
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10), although models 11 and 12 were tied for support with model 10 (AAIC, < 2). Due to the similar
support for models 10-12, further analyses with mark-recapture covariates used model 10 as a base
model. Models with covariates stratum and cloud cover had less support than the null model (model
16). Snow cover and snow patchiness covariates showed minimal variation and therefore were not
considered in any models.

Using model 10 as a base model, we compared additional models that included mark-recapture
covariates (models 1-10). Of these, model 1, with covariates log of group size and observer pair 1, had
the lowest AIC value, although models 2 and 3 received equivalent support (AAIC, < 2). Estimates of
abundance from these three models were very close (within 2 animals), suggesting minimal influence of
the covariates on the final abundance estimate. Abundance estimates were similar for most models,
ranging from 6,900-7,194. Model 16, the null model, produced the highest abundance estimate. Most
models used a hazard rate detection function, although in two cases a half normal function was used,
with poor results.
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Table 4. Mark-recapture/distance sampling model selection results. Models are defined by distance
detection function (DF: HR = Hazard rate, HN = half normal), distance sampling and mark-recapture
covariates (as defined in Table 2). A “1” indicates that the parameter was held constant. Akaike
Information Criteria corrected for small sample sizes (AIC,), the difference in AIC, values between the
ith model and the model with the lowest AIC, value (AAIC.), Akaike weights (w;), number of parameters
(K), and log-likelihood of the model are presented. Baseline models are shaded for reference.

No DF Model covariates Model fit Abundance
Distance Mark-recapture AlIC AAIC, Wi K LL N Ccv
1 HR logsize + obl ob1 + logsize 981.10 0.00 039 7 -483.6 6,902 15.0%
2 HR logsize + obl ob2 + logsize 981.38 0.28 0.33 7 -483.7 6,903 15.0%
obl+ob2 +
3 HR logsize + obl logsize 982.45 135 0.20 8 -483.2 6,904 15.0%
4 HR logsize + obl obl 986.10 5.00 0.03 6 -487.1 6,938 15.1%
5 HR logsize + obl ob2 987.00 590 0.02 6 -487.5 6,941 15.1%
6 HR logsize + obl cloud 987.65 6.55 001 6 -487.8 6,927 15.0%
7 HR logsize + obl obl + ob2 987.93 6.83 0.01 7 -487.0 6,941 15.1%
8 HR logsize + obl logsize 991.85 10.75 0.00 6 -489.9 6,889 15.0%
9 HR logsize + obl size 993.26 12.16 0.00 6 -490.6 6,894 15.0%
10 HR logsize + obl 1 99399 1289 000 5 -492.0 6,916 15.0%
11 HR logsize + ob2 1 994.14 13.04 0.00 5 -492.1 6,875 14.9%
logsize + obl +
12 HR ob2 1 995.66 1456 0.00 6 -491.8 6,871 14.9%
13 HR size+obl+ob2 1 997.38 16.28 0.00 6 -492.7 7,010 14.9%
14 HR logsize 1 997.66 16.55 0.00 4 -494.8 7,107 15.7%
15 HR size 1 999.57 18.46 0.00 4 -495.8 7,194 15.6%
1000.9
16 HR 1 1 6 19.86 000 3 -497.5 8,026 15.7%
1001.7
17 HR stratumcov 1 1 2061 000 4 -496.9 7,642 14.8%
1001.7
18 HR cloud 1 4 20.64 000 4 -496.9 7,736 14.7%
1009.4
19 HN logsize 1 7 2837 000 3 -501.7 6,299 12.5%
1012.5
20 HN 1 1 9 3149 000 2 -504.3 6,881 12.8%

Goodness of fit tests suggested adequate fit for the mark-recapture part of the model (x*= 5.0, df = 7, p
= 0.65) but marginal fit to the 600-1,000-m bin for the distance sampling component, which caused the
overall fit of the model to be marginal (x*= 12.6, df = 2, p = 0.001). Inspection of the individual fit of

each bin suggested the only area of low fit was the 600-1,000-m bin (x* = 6.9), with other component x?

scores being less than 1. It is likely that lack of fit of this bin, which is far from the shoulder of the

detection function, did not greatly influence abundance estimates. Inspection of detection probabilities

relative to densities of observations (Figure 8) also suggested reasonable fit for detections by the
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primary observer only and pooled detections from both observers. Group size and observer pairings
also influenced the predicted detection of modell (Figure 9).

Distance

Figure 8. Predicted and observed detection probabilities for the primary observer (left) and pooled
observers (right) from model 1 (Table 4). The histograms denote the relative frequency of observations
whereas the points and line display the predicted detection probabilities and fitted detection function.
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Figure 9. Predicted and observed detection probabilities for pooled detections of muskox groups as a
function of observer pairs and muskox group size from model 1 (Table 4). The histograms denote the
relative frequency of observations whereas the points and line display the predicted detection
probabilities and fitted detection function. Covariate values associated with points (group size and
observer) are also indicated by size and color of each point.

Muskox abundance was estimated for the study area using the most supported MRDS model, model 1
(Table 4). To investigate the sensitivity of our abundance estimate to different analysis methods, we
also estimated muskox abundance using mark-recapture strip transect, distance sampling without mark
recapture, and strip-transect only methods (Table 5). The highest estimate was from the MRDS model,
which accounts for heterogeneity in detections. Precision was reasonably similar between approaches
(Table 5). Estimates from MRDS model 1 were also computed for individual stratum (Table 6).
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Table 5. Estimates of muskox abundance for Ellesmere Island derived by mark-recapture distance
sampling (MRDS), mark-recapture strip transect (MR), distance sampling without mark recapture (DS),
and strip transect methods.

Method Muskoxen  Muskoxen SE Confindence Limits Ccv

observed  estimated (95%) (%)
MRDS (Model 1, Table 4) 2,153 6,902 1,036 5,134 9,278 15.0
MR only (400 m strip) 1,067 6,857 887 5,286 8,896 12.9
DS only 2,153 6,807 1,001 5,092 9,098 14.7
Strip (400m) 1,067 6,741 998 5,029 9,037 14.8

Table 6. Estimates of muskox abundance by survey stratum on central Ellesmere Island March 2017
using mark-recapture distance sampling model 1.

Stratum Muskoxen Muskoxen SE Confindence Ccv

observed estimated Limits (95%) (%)
Raanes and Svendsen Peninsulas 562 1,948 280 1,467 2,585 14.4
Fosheim Peninsula 1591 4,954 897 3,461 7,091 18.1
Total 2153 6,902 1,036 5,134 9,278 15.0

Peary caribou

The Peary caribou analysis was constrained by a very small number of observations, with only nine
individuals in five groups seen by the dedicated observers. Five additional individuals were seen by a
recorder only. Peary caribou were seen on the northern Raanes and Svendsen peninsulas, and on the
Fosheim Peninsula east of Bay Fiord (Figure 10).
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Figure 10. Observation locations and group sizes of Peary caribou during the 2017 Central Ellesmere

Island survey.

The dedicated observer pairs saw Peary caribou up to the 600-1,000 m distance bin, and two groups
totaling five individuals were seen by the recorder in the 600-1000-m bin. No individuals were observed
in the 1,000-1,500-m distance bin (Figure 11). Statistical analysis was run with and without the recorder

observations.
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Figure 11. Bin-width adjusted frequencies of Peary caribou observations during the survey by the two
dedicated observer pairs (recorder observations not included).

The low number of observations precluded more advanced modelling methods such as mark-recapture
distance sampling. Half normal and hazard rate detection functions were fitted to the data on an
exploratory basis. Of these, a half-normal detection function was most supported (Figure 12) with
goodness of fit tests suggesting adequate fit (x* = 0.51, df = 2, p = 0.77). However, the reliability of this
test is compromised by the small sample size. The resulting abundance estimate from this model was
32 £+ SE 25 caribou (95% CI = 8 - 127, CV = 78.8%). A model with group size as a covariate was also
considered, and was equally as likely as the half-normal model without group size. The estimate from
this model was 36 + SE 29 caribou (95% CI = 8-163, CV = 80.5%). A strip transect estimate assuming
a 400-m strip width was also run, with an estimate of 25 + SE 19 caribou (Cl = 6 - 101, CV = 76.6%).
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Figure 12. Fit of the half-normal detection function to the Peary caribou observation data.

Inclusion of recorder observations could be justified when the recorder was scanning the same area as
observers and acting as a third observer with a similar detection function. The two additional recorder
observations occurred in the 600-1000-m bin, and inclusion of these observations increased the
detection function in this bin (Figure 13). Models using recorder observations that included group size
as a covariate were more supported than models without group size. The half-normal detection function
without group size was essentially flat, suggesting similar sightability in all distance bins. When group
size was included, the detection function declined sharply up to 400 metres from the transect line, and
then became uniform at 0.4 for distances up to 1000 meters (Figure 13). This detection function may be
an artifact of the distribution of a small number of observations, as sightability should decline as
distance increases. We estimated 49 + SE 30 caribou (95% CI = 16-154, CV = 60.7%) using the model
that included recorder observations and a group size covariate. If group size was not included, the
estimate was 35 + SE 24 caribou (95% CI = 10-127, CV = 67.8%).
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Figure 13. Fit of the half-normal detection function to the Peary caribou data including recorder
observations and group size as a covariate.

Discussion

With the lack of consistency in both the frequency and method of surveys of Ellesmere Island it is
challenging to confidently provide trends for either the muskoxen or Peary caribou populations
(Anderson and Kingsley, 2015).

Muskoxen

In 1961, Tener (1963) flew a survey of Ellesmere Island and estimated 4,000 muskoxen on the entire
island, admitting that this was a ‘best guess’ and more intensive surveys would be required for an
accurate population estimate. Of the 605 muskoxen that he observed, 38% were on the Fosheim
Peninsula, and he estimated a quarter of the island’s muskox population was distributed between the
Fosheim Peninsula and the Tanquary Fiord-Lake Hazen-Alert plateau (Tener 1963). In 1973, Riewe
flew a series of surveys centered on the Bjorne Peninsula to investigate the distribution of wildlife
during a seismic program conducted by PanArctic Oil (Riewe 1976). He estimated 425 muskoxen on
the Svendsen Peninsula and 200 muskoxen on the Raanes Peninsula (Riewe 1973). In 1989, Case
and Ellsworth (1991) covered southern Ellesmere Island, including the Svendsen Peninsula, and
estimated 350 + SE 90 muskoxen (Case and Ellsworth 1991). In 1995, Gauthier flew unsystematic
surveys of Ellesmere Island an observed 1196 muskoxen (Gauthier 1996). The most recent survey of
central Ellesmere Island occurred in 2006 when it was part of a systematic survey of central and
northern Ellesmere Island (Campbell 2006, Jenkins et al. 2011).The 2006 survey estimated 8,115
muskoxen (95% CI = 6,632-9,930) on northern and central Ellesmere Island, based on 4,999
muskoxen seen on transect (Jenkins et al. 2011). Most of the muskoxen in 2006 were seen on the
Fosheim Peninsula (n = 3286), with other concentrations on the Lake Hazen Plateau (n = 1428)

Government of Nunavut — Department of Environment January 2019



Central Ellesmere Island Peary caribou and muskox abundance Page | 28

between Tanquary Fiord and Alert. The number groups seen in 2006 for the Fosheim Peninsula Strata
was greater than in 2017 as shown in Figure 14. However, there were more groups observed in 2017
on the Raanes and Svendsen Peninsulas.

50
40
)
5 30
=}
@ 20 W 2017
o
* i)l o
l l 'l.].‘ll ' 1 | l- .‘ allaa - -m . - -

o

1 3 5 7 9 11131517 1921232527 29 31333537 39414345
Group Size

Figure 14. Frequency of observed group sizes during the 2006 and 2017 surveys for the Fosheim
Peninsula stratum.

For muskox, the current analysis demonstrates the utility of the joint MRDS approach to account for
multiple sources of variation in aerial survey data. The mark-recapture analysis suggested that
detection was less than one near the plane, which would violate one of the assumptions of the distance
sampling methodology. Use of the mark-recapture component accounted for this source of bias. The
distance sampling component allowed all of the data to be used for analysis rather than only
observations detected within a fixed-width strip transect.

Although the mark-recapture strip-transect estimate was the most precise (Table 5) of the methods
examined, our data indicated that this estimate violates the method’s assumption of equal sightability
within the survey strip (i.e. detection was less than one in the 0- 400 m distance bin). However, the
difference in precision between the most precise method and the MRDS estimate was small. The main
loss of detection occurred for smaller groups which contributed less to the overall estimate, and the
realized difference between mark-recapture strip transect and the slightly less precise MRDS
abundance estimates was minimal (Table 5).

Peary caribou

Our Peary caribou analysis was compromised by the low number of observations, which limited our
ability to model a distance detection function. Distance sampling data from similar studies might be able
to assist in estimation of detection functions by allowing the pooling of data to estimate detection
functions and associated detection probabilities. Approaches such as density surface modelling (Miller
et al. 2013, Miller et al. 2016) that provide further inference on the distribution of patchy populations
might improve estimates, especially if Peary caribou are associated with unique habitat characteristics
within the study area.
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Small sample sizes have been an issue for Peary caribou surveys on Ellesmere Island since Tener
observed 74 Peary caribou (37 on transect) on the island in summer 1961 (Tener 1963). He guessed
that about 200 caribou inhabited the island (Tener 1963). Riewe estimated 65 caribou on the Svendsen
Peninsula and 300 caribou on the Raanes Peninsula in 1973, with a concentration of caribou at the
head of Blind Fiord (Riewe 1976). In 1989, Case and Ellsworth (1991) estimated 31 + SE 23 Peary
caribou on the Svendsen Peninsula. In 2006, there were an estimated 802 Peary caribou (95% CI 531-
1,207 caribou) on northern Ellesmere Island, including the central part of the island covered during this
survey (Jenkins et al. 2011). Most caribou on that survey were seen on northern Ellesmere Island, on
the Hvitland, Svartfjeld, and Marvin peninsulas and in the Blue and Blackwelder Mountains (Jenkins et
al. 2011).

The small sample sizes and resulting low precision of abundance estimates make it difficult to interpret
population trends, but the survey data that exist suggest that Peary caribou persist at low densities on
central Ellesmere Island.

Management Recommendations

Over the past five years, muskox harvest has been managed through the Management Plan for High
Arctic Muskoxen of the Qikigtaaluk Region 2013-2018 (DOE et al. 2013). Ellesmere Island is
encompassed completely within the Muskox Management Unit MX-01. Based on the results of the
2015 survey of southern Ellesmere Island, which found high densities of muskoxen in the most
accessible part of MX-01, the total allowable harvest for muskox in MX-01 was lifted, although
maintenance of a reliable reporting system for harvest was recommended to continue to collect and
monitor harvest data. The results of this survey support those management actions.

Although only 14 caribou were seen on transect and a reliable population estimate was not attainable,
the area surveyed is not within typical harvesting range of Grise Fiord and Peary caribou abundance on
central Ellesmere Island is not limited by harvest activities. A management plan for Peary caribou in
Nunavut is currently in development and regular monitoring (based on scientific methods and Inuit
Qaujimajatugangit) is expected to be an important part of the plan.
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Appendix 1. Previous surveys conducted on Ellesmere Island. Some of the surveys that have taken place within all or parts of the
area surveyed and analysed in this report. Total Obs = Total muskoxen or caribou observed, Est = Abundance estimate, and ‘- = no
records taken.

Table 7. Past Muskoxen surveys that included central Ellesmere Island

1961 1973 1989 1995 2006 2017
Total Total Total Total Total Total
Study Area Obs Est Obs Est Obs Est Obs Est Obs Est Obs Est
Fosheim Peninsula 227 1000 - - - - 790 - 4954
1591 +89
Sverdrup Pass 47 - - - - 42 - +897
Raanes Peninsula 54 161 | 200 - - 47 -
8115
350 3745 .

, 20 362 | 425 | 89 - (95% CiI 1948
Svendsen Peninsula +90 142 6.632- 562 +980
Vendom Fiord § 3000 | 100 - - - - 9,930) N
Strathcona Bay Fiords - 32 - - - 91 -
Northern Ellesmere 182 i i i i ) i 1254 i i
Island
Southern Ellesmere 2020
Island 75 591 625 567 +985 - - - - - -

May 8, 15,
Survey Date July 30 - Aug 11 July 4, 7 July 17 - 23 June 12 - 21 April 6 - May 22 March 8 - 20
Case and
Ellsworth Gauthier Jenkins et al.

Reference Tener 1963" Riewe 1973" 19912 1996 2011

The surveys of 1961 and 1973 were not extensive enough to have any scale of accuracy for the estimates provided.
% The survey by Case and Ellsworth in 1989 had five strata, one of which was part of Svendsen Peninsula, and was able to be pulled
out as a separate estimate. However, the full estimate for Southern Ellesmere also includes Svendsen peninsula.
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Table 8. Past Peary Caribou Surveys that included central Ellesmere Island
1961 1973 1989 1995 2006 2017
Total Total Total Total Total Total

Study Area Obs Est Obs Est Obs Est Obs Est Obs Est Obs Est
Fosheim Peninsula 1 - - - - 11 - 3 ]
Sverdrup Pass - - - - - 0 -
Raanes Peninsula 5 219 300 - - 11 - 36 802
Svendsen Peninsula - 23 65 25 31 +23 (95% ClI

) 12 - 531- 11 -
Vendom Fiord - 200 = - = - 1,207)
Strathcona Bay Fiords - - - - - 3 -
Northern Ellesmere 45 ) ) i i ) i 298 ) i
Island
Southern Ellesmere 15 58 80 o5 89 +31 i i i i i i
Island

July 30 - Aug | May 8, 15, July
Survey Date 11 4,7 July 17 - 23 June 12 - 21 April 6 - May 22 | March 8 - 20
Case and Jenkins et al.

Reference Tener 1963' Riewe 1973' | Ellsworth 19917 | Gauthier 1996 2011

The surveys of 1961 and 1973 were not extensive enough to have any scale of accuracy for the estimates provided.

% The survey by Case and Ellsworth in 1989 had five strata, one of which was part of Svendsen Peninsula, and was able to be
pulled out as a separate estimate. However, the full estimate for Southern Ellesmere also includes Svendsen peninsula.

Government of Nunavut — Department of Environment

January 2019




Appendix 2. Central Ellesmere Island survey transects

Table 9. Transect end points and strata on central Ellesmere Island flown during fixed-wing survey,

March 2017
Longitude Latitude Longitude Latitude Length
Transect Stratum (Wgst (W_est (East (E{;\st (km)
terminus) | terminus) | terminus) | terminus)
1 CEI-1 -84.7780 77.5237 -83.7354 77.5228 19.1608
2 CEI-1 -84.8575 77.5690 -83.5489 77.5685 31.3538
3 CEI-1 -84.9946 77.6144 -83.4041 77.6141 34.1408
4 CEI-1 -85.2482 77.6596 -83.3364 77.6595 43.1923
5 CEl-1 -85.2462 77.7049 -83.2142 77.7050 46.2413
6 CEI-1 -85.2157 77.7503 -83.1664 77.7503 47.2176
7 CEI-1 -85.1769 77.7956 -83.1118 77.7957 49.0093
8 CEI-1 -85.4075 77.8407 -82.9872 77.8410 53.5812
9 CEI-1 -85.5188 77.8859 -82.8956 77.8863 51.6996
10 CEI-1 -85.6861 77.9308 -82.7443 77.9315 69.2458
11 CEI-1 -85.5166 77.9765 -82.7791 77.9769 63.3201
12 CEI-1 -85.2807 78.0222 -82.7615 78.0222 58.6650
13 CEI-1 -86.2412 78.0666 -82.5873 78.0673 61.5315
14 CEI-1 -87.2819 78.1128 -81.7566 78.1120 | 109.7099
15 CEI-1 -87.5011 78.1578 -81.7604 78.1573 | 116.6300
16 CEI-1 -87.0684 78.2036 -81.5613 78.2031 | 103.4846
17 CEI-1 -87.5185 78.2485 -81.6448 78.2482 | 126.1597
18 CEI-1 -87.5025 78.2938 -81.7677 78.2932 | 118.6898
19 CEI-1 -87.5044 78.3391 -81.7738 78.3385 | 119.8666
20 CEI-1 -87.4991 78.3845 -81.6719 78.3841 | 128.2379
21 CEI-1 -87.5032 78.4298 -81.4449 78.4299 | 131.8484
22 CEI-1 -87.4005 78.4753 -81.5262 78.4751 | 124.2423
23 CEI-1 -87.2582 78.5208 -81.5811 78.5203 | 123.5258
24 CEI-1 -86.8502 78.5662 -81.6516 78.5655 | 113.7587
25 CEI-1 -87.0480 78.6115 -81.6987 78.6107 | 112.5940
26 CEI-1 -86.9671 78.6568 -81.6786 78.6561 | 112.2479
27 CEI-1 -86.9129 78.7022 -81.7828 78.7011 | 103.4227
28 CEI-1 -86.8285 78.7474 -81.1386 78.7475 | 113.4587
29 CEI-1 -86.6517 78.7926 -80.9160 78.7928 | 114.6534
30 CEI-1 -85.8505 78.8369 -74.7333 78.8155 97.9495
31 CElI-1 -85.3706 78.8832 -75.0124 78.8610 25.6303
32 CEI-3 -82.8210 78.9287 -76.2201 78.9053 28.2383
33 CEI-3 -84.3314 78.9734 -75.7296 78.9508 63.4596
34 CEI-3 -84.6993 79.0193 -75.9464 78.9955 73.0550
35 CEI-3 -84.7698 79.0647 -74.4280 79.0642 75.6296
36 CEI-3 -84.6728 79.1099 -74.5175 79.1097 93.9799
37 CEI-3 -83.9752 79.1539 -80.0000 79.1538 82.7325
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Longitude Latitude Longitude Latitude Length
Transect Stratum (W_est (W_est (East (Egst (km)
terminus) | terminus) | terminus) | terminus)
38 CEI-3 -84.3200 79.2000 -80.0000 79.1991 89.1923
39 CEI-3 -84.3265 79.2453 -79.7043 79.2453 85.5274
40 CEI-3 -84.4059 79.2908 -80.2521 79.2905 78.1989
41 CEI-3 -84.4612 79.3362 -80.2482 79.3358 82.4700
42 CEI-3 -84.4570 79.3816 -80.2171 79.3811 83.8034
43 CEI-3 -84.5731 79.4271 -80.1208 79.4261 83.7156
44 CEI-3 -84.8181 79.4726 -80.2790 79.4719 92.3412
45 CEI-3 -84.9285 79.5180 -80.0719 79.5166 97.2458
46 CEI-3 -84.9813 79.5633 -79.6621 79.5626 | 105.2471
47 CEI-3 -85.0397 79.6086 -81.1001 79.6086 79.5353
48 CEI-3 -85.1830 79.6539 -81.6891 79.6532 71.0937
49 CEI-3 -85.4867 79.6989 -81.8610 79.6981 72.8418
50 CEI-3 -86.2028 79.7436 -81.9680 79.7432 76.6579
51 CEI-3 -86.4671 79.7895 -82.0603 79.7886 69.4444
52 CEI-3 -86.4077 79.8347 -82.0781 79.8340 86.0609
53 CEI-3 -86.4385 79.8801 -82.2032 79.8796 79.1084
54 CEI-3 -86.4361 79.9254 -82.4099 79.9254 73.9772
55 CEI-3 -86.3668 79.9706 -82.6389 79.9710 62.4448
56 CEI-3 -86.4800 80.0161 -82.7677 80.0165 72.2597
57 CEI-3 -86.5574 80.0616 -83.0152 80.0619 69.0022
58 CEI-3 -86.6099 80.1070 -83.2220 80.1071 64.8551
59 CEI-3 -86.6034 80.1523 | -83.3805 80.1523 61.6405
60 CEI-3 -86.5741 80.1976 -83.5321 80.1974 57.5415
61 CEI-3 -86.5367 80.2429 -83.7497 80.2423 52.4790
62 CEI-3 -86.4941 80.2881 -85.5070 80.2881 18.3872
Government of Nunavut — Department of Environment January 2019
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Table 10. Daily flight summaries for central Ellesmere Island survey, with recorder and observer locations on aircraft

Time | Time Left Front Left Rear Right Front Right Rear
Date Up Down | Data Recorder | Observer Observer Observer Observer
Mar-08-2017 Mitch Campbell | Matthew Fredlund | Jopee Kiguktak Frankie Noah Jason Pijamini
Mar-09-2017 Mitch Campbell | Jopee Kiguktak Matthew Fredlund | Jason Pijamini | Frankie Noah
Mar-10-2017 | 10:05 | 14:10 | Mitch Campbell | Matthew Fredlund | Jopee Kiguktak Frankie Noah Jason Pijamini
Mar-11-2017 | 9:55 | 13:12 | Mitch Campbell | Jopee Kiguktak Matthew Fredlund | Jason Pijamini | Frankie Noah
Mar-12-2017 | Weather Day - Did not survey
Mar-13-2017 | 9:38 ‘ 13:08 ‘ Mitch Campbell | Matthew Fredlund | Jopee Kiguktak Frankie Noah Jason Pijamini
Mar-14-2018 | Weather Day - Did not survey
Mar-15-2019 | Weather Day - Did not survey
Mar-16-2020 | Weather Day - Did not survey
Mar-17-2017 | 8:50 | 12:30 | Mitch Campbell | Jopee Kiguktak Matthew Fredlund | Frankie Noah Jason Pijamini
Mar-18-2017 | 8:50 | 11:00 | Mitch Campbell | Jopee Kiguktak Matthew Fredlund | Frankie Noah' | Jason Pijamini

Mitch
Campbell* Jason Pijamini

11:30 | 15:27 | Mitch Campbell | Matthew Fredlund | Jopee Kiguktak Jason Pijamini | Frankie Noah
Mar-19-2017 | 8:40 | 12:35 | Mitch Campbell | Jopee Kiguktak Matthew Fredlund | Mitch Campbell | Jason Pijamini

13:28 | 16:30 | Mitch Campbell | Matthew Fredlund | Jopee Kiguktak Jason Pijamini | Frankie Noah?

Mitch
Campbell?

Mar-20-2017 | 8:53 | 11:07 | Mitch Campbell | Jopee Kiguktak Matthew Fredlund | Frankie Noah Jason Pijamini

! Right front observer replaced with right data recorder/observer during flight

2 Right rear observer replaced with right data recorder/observer during flight
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Appendix 4. Incidental wildlife observations

Ellesmere Island

Agassiz Ice Cap

“ Bache Peninsula

Knud Peninsula

Prince of Wales Mountains

Other Observations
Polar Bear

® Wolf Track

Survey Flight Tracks

Figure 15. Incidental observations and flight lines from central Ellesmere Island aerial survey, March 8-
20, 2017. A total of two polar bears were seen. Although no wolves were seen a track that appeared to
be from a wolf was seen. Communication with staff from the Eureka Weather Station informed us that
wolves had been seen around the station a few weeks earlier. Arctic hares were also seen but locations

were not recorded.
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Preface

The federal, provincial, and territorial government signatories under the Accord for the
Protection of Species at Risk (1996) agreed to establish complementary legislation and
programs that provide for the effective protection of species at risk throughout Canada.
Under the Species at Risk Act (S.C. 2002, c.29) (SARA), the federal competent ministers
are responsible for preparing action plans for species listed as extirpated, endangered,
and threatened, and for which recovery has been deemed feasible. They are also
required to report on progress five years after the publication of the final document on the
Species at Risk Public Registry.

The Minister of Fisheries and Oceans is the competent minister under SARA for the
Northwest Atlantic Blue Whale and has prepared this Action Plan to implement the
Recovery Strategy, as per Section 47 of SARA. The minister responsible for the Parks
Canada Agency is the competent minister for individuals in the waters of Forillon National
Park. In preparing this Action Plan, the competent ministers have considered, as per
Section 38 of SARA, the commitment of the Government of Canada to conserving
biological diversity and to adhering to the principle that, if there are threats of serious or
irreversible damage to the listed species, cost-effective measures to prevent the reduction
or loss of the species should not be postponed for a lack of full scientific certainty. To the
extent possible, this Action Plan has been prepared in cooperation with Parks Canada
Agency and the Mingan Island Cetacean Study, as per Section 48(1) of SARA.

As stated in the preamble to SARA, success in the recovery of this population depends
on the commitment and cooperation of many different constituencies that will be involved
in implementing the directions and actions set out in this Action Plan and will not be
achieved by Fisheries and Oceans Canada or any other jurisdiction alone. The cost of
conserving species at risk is shared between different constituencies. All Canadians are
invited to join in supporting and implementing this Action Plan for the benefit of the
Northwest Atlantic Blue Whale and Canadian society as a whole.

Under SARA, an action plan provides the detailed recovery planning that supports the
strategic direction set out in the recovery strategy for the species. The plan outlines
recovery measures to be taken by Fisheries and Oceans Canada, Environment and
Climate Change Canada and other jurisdictions or organizations to help achieve the
population and distribution objectives identified in the Recovery Strategy. Implementation
of this Action Plan is subject to the appropriations, priorities, and budgetary constraints of
the participating jurisdictions and organizations.


https://www.registrelep-sararegistry.gc.ca/default.asp?lang=En&n=92D90833-1
https://www.registrelep-sararegistry.gc.ca/default.asp?lang=En&n=92D90833-1
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Executive summary

The Northwest Atlantic Blue Whale was listed as Endangered under the Species at Risk
Act in 2005. The main threats to its recovery are anthropogenic noise, lack of food
availability, contaminants, collisions, disturbances and entanglements. Published in 2009,
the Recovery Strategy proposed three recovery objectives intended to increase
knowledge of the population, its habitat, and threats, and implement measures to mitigate
threats.

The Action Plan for the Northwest Atlantic Blue Whale presents measures that will be
implemented in the short and medium term to assist in meeting the recovery objectives.
The first set of measures will be taken by Fisheries and Oceans Canada. They consist
primarily of research aimed at estimating the size of the Northwest Atlantic Blue Whale
population and its use of Canadian waters. The measures also include adopting or
enforcing legislation or policies to protect Blue Whale habitat and mitigate threats. The
second set of measures will be implemented by the Department in partnership with the
various stakeholders involved in the Blue Whale's recovery. They include research on krill
and the use of hydroacoustics to document the presence of these whales. The third set
of measures consists of actions that concerned stakeholders will be able to take
voluntarily. They include observations and photo-identification of Blue Whales and
outreach and awareness initiatives.

The measures set out in the Action Plan could affect some stakeholders such as non-
governmental organizations or the shipping industry. However, their implementation
would not necessarily result in incremental costs to these stakeholders. Canadian society
as a whole would benefit from the implementation of the Action Plan, given the economic
value that Canadians attach to the recovery of the species and the protection of its habitat.
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1. Recovery actions
1.1 Context and scope of the Action Plan

The Blue Whale (Balaenoptera musculus) is a baleen whale that uses coastal and
offshore Atlantic Canadian waters mainly in the summer (Figure 1), to feed primarily on
euphausiids, commonly known as krill. The Blue Whale population in the Northwest
Atlantic was designated as Endangered by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) in May 2002. This population was reassessed by
COSEWIC in 2012 and its status confirmed. It was listed as Endangered under the
Species at Risk Act (SARA) in January 2005. Commercial whaling historically carried out
in the Atlantic Ocean reduced the population by about 70%; at least 11,000 Blue Whales
were killed before the 1960s including at least 1,500 animals in eastern Canadian waters.
The size of the Northwest Atlantic population is currently unknown, but experts estimate
that the number of mature animals is unlikely to exceed 250 individuals.

The Recovery Strateqy for the Northwest Atlantic Blue Whale (Beauchamp et al. 2009)
presents the various threats facing the population. In addition to historical whaling and
natural sources of mortality such as ice entrapment and predation, several threats have
been identified and their general level of concern assessed. This level of concern
depends on the potential impact of the threat on the population, knowledge on the threat,
and its extent within the distribution range. The main threats to the recovery of the
Northwest Atlantic Blue Whale population were determined by experts to be
anthropogenic noise, which causes a degraded underwater acoustic environment and
alters behaviour, and the lack of food resources, which could result from ecosystem
changes caused in particular by climate change.

Contaminants, vessel collisions, disturbances caused by whale watching activities,
entanglements in fishing gear, epizootics, toxic algal blooms and toxic spills also pose a
threat to the Blue Whale. Based on the best available information when the recovery
strategy was published in 2009, these threats were assessed as presenting a low level of
concern, either because their impact was considered low, very localized or difficult to
guantify or because the threats were considered potential. Based on new data from
photo-identification (Gaspard et al. 2017), the impact of the threat of entanglement in
fishing gear needs to be reassessed, as it may be more significant than previously
thought. Given the small size of the Blue Whale population, even activities that affect a
small number of individuals can have a significant impact on the species’ survival in the
Atlantic Ocean.

The long-term goal of this Recovery Strategy is to reach a total of 1,000 mature
individuals. To reach this recovery goal, three objectives were set for the Canadian range:

Objective 1: Define and conduct a long-term assessment of the size, structure and trends
of the Northwest Atlantic Blue Whale population, and determine their range and critical
habitat within Canadian waters;
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Objective 2: Implement control and monitoring measures for activities that could hinder
the recovery of the Blue Whale in its Canadian range;

Objective 3: Increase knowledge of the main threats to the recovery of the Blue Whale
in Canadian waters both to determine their true impact and to identify effective measures
to mitigate the negative consequences for the population’s recovery.

The Recovery Strategy is proposing recovery approaches based on three broad
strategies: research and monitoring, conservation, awareness and education. The
purpose of this Action Plan is to outline priority actions to meet the above recovery
objectives, following the same broad strategies. These actions are related to all the
threats described in the Recovery Strategy and the full range of the population in Atlantic
Canada’s waters. The Recovery Strategy provides more details on the strategies and
approaches for recovering Northwest Atlantic Blue Whales, on studies to identify their
critical habitat, and on their biology (Beauchamp et al. 2009).

Under Section 47 of SARA, the competent minister must prepare one or more action
plans based on the Recovery Strategy. Action planning for species at risk recovery is
therefore an iterative process. The Implementation Schedule in this Action Plan may be
modified in the future depending on the level of progress made towards recovery.
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Figure 1. Geographic range and concentration areas (darker blue) of the Blue Whale in the
Northwest Atlantic Ocean.

1.2 Measures to be taken and Implementation Schedule

Success in the recovery of this population is not dependent on the actions of any single
jurisdiction; rather, it requires the commitment and cooperation of the many different
constituencies involved in implementing the directions and actions set out in this Action
Plan.

This Action Plan outlines measures that maximize the likelihood of achieving the
population and distribution objectives for the Northwest Atlantic Blue Whale. It also
includes measures to address threats to the population and monitor its recovery, in order
to guide not only activities to be undertaken by Fisheries and Oceans Canada (DFO), but
also those in which other jurisdictions, organizations and individuals have a role to play.
DFO strongly encourages all Canadians to participate in the conservation of the Blue
Whale by supporting and implementing the priority recovery measures outlined in this
Action Plan. DFO recognizes the important role of key players in the field in the
implementation of recovery measures for this population.

The following three tables are not intended to present all the measures that could be
taken to foster the Blue Whale's recovery; instead, they target measures likely to be taken
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in the medium term (within the next 5 to 10 years). These measures are technically and
financially feasible and will help identify measures that could be implemented in the longer
term based on the knowledge that will be acquired. Given that the Northwest Atlantic Blue
Whale has a vast range, the proposed research focuses on targeted areas to optimize
results and efficiency. Much of this research could help support future critical habitat
identification.

Table 1. Implementation Schedule: Measures to be undertaken by Fisheries and
Oceans Canada

Table 1 identifies measures to be taken by DFO to support the recovery of the Blue
Whale. This table primarily presents research and monitoring measures that will have to
be led by DFO, particularly because of the complex logistics involved in monitoring a Blue
Whale population with such a vast range. This research is a continuation or logical
extension of studies already performed by DFO as part of the Recovery Strategy and as
part of its mandate for marine mammal conservation. For an overview of the research
activities and conservation and awareness measures carried out from 2009 to 2014, see
the Report on the Progress of Recovery Strategy Implementation for the Blue Whale,
Northwest Atlantic Population (Fisheries and Oceans Canada 2016). The measures listed
in Table 1 as well as Tables 2 and 3 address the three recovery objectives:

Objective 1: Increase knowledge of the population and its size (Measures 1to 3): A
better understanding of the high-concentration areas of Blue Whales will make it possible
to carry out targeted surveys to assess the population size more effectively; this research
will also make it possible to understand the reasons why Blue Whales are attracted to
certain locations. It is being conducted to meet both Objective 1 of the Recovery Strategy
and the Schedule of Studies to identify critical habitat included in the Recovery Strategy.
The studies on high-concentration areas and their characteristics, such as high
concentrations of krill, could lead to the identification of Blue Whale critical habitat, at least
partially, in an update of the Recovery Strategy.

Objective 2: Mitigate threats (Measures 7 to 10): Fisheries and Oceans Canada will
also implement conservation measures to protect the Blue Whale's food resources,
mitigate the risk of collisions and protect the Blue Whale from disturbances through
policies and regulations.

Objective 3: Develop a better understanding of threats (Measures 4 to 6): The impact
of threats, such as noise, disturbance or entanglement, which can alter the behaviour of
Blue Whales and thereby adversely affect their recovery, are still poorly understood.
Studies on noise sources and the impact of disturbance and entanglement on the
recovery of the population will make it possible to implement suitable mitigation measures
and improve on existing mitigation measures.

The measures presented in Table 1 are in addition to the implementation of DFO's
mandate and enforcement of laws in effect. The Blue Whale is protected under SARA,
which prohibits anyone from harming or harassing an endangered species. The Blue
Whale’s needs must also be taken into account in the environmental assessments of
various projects under the Fisheries Act, the Canadian Environmental Assessment Act,

4
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2012 or the National Energy Board Act. Mitigation measures can also be included in
authorization conditions issued under various types of legislation enforced by the
Department. Environmental assessments of projects submitted to federal-provincial
offshore petroleum boards are also reviewed by DFO to ensure that species at risk are
taken into account. Moreover, scientific research protocols on the Blue Whale are
reviewed to minimize disturbances. By enforcing legislation, other government
departments and agencies also contribute to Blue Whale recovery. For example, Parks
Canada is implementing the Marine Activities in the Saguenay—St. Lawrence Marine Park
Regulations.
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Table 1. Measures to be undertaken by Fisheries and Oceans Canada

o Threats or ; ;
Recovery Measures Priority* Objectives Timeline

Addressed?

Broad Strategy: Research and monitoring

Continue delineating high-density seasonal areas in Canadian waters using High Objective 1 5 years
satellite transmitters, especially in southwestern Newfoundland and on the
Scotian Shelf. Transmitters have been put on several Blue Whales since
2010 and data have been used to define feeding areas and migratory
routes. This research will identify locations where the Blue Whale is found in
order to assess their numbers through targeted surveys.

Conduct targeted surveys in high-density areas to assess the population High Objective 1 5 years
size. Once high-density areas have been identified, aerial or vessel-based
surveys can focus on these areas and thereby be more effective in
estimating the number of Blue Whales.

Assess the extent to which the biological processes (krill aggregations) and High Objective 1 5 years
3 physical processes (currents, tides) affect the distribution, behaviour, and
migrations of the Blue Whale.

1 Priority: Reflects the degree to which the measure contributes directly to the recovery of the population or is an essential precursor to a measure
that contributes to the recovery of the population.
e “High” priority measures are considered those most likely to have an immediate or direct impact on the achievement of the recovery
objective for the population.
e “Medium” priority measures may have a less immediate or direct impact on the achievement of the population and distribution recovery
objectives, but are still important for the recovery of the population.
e “Low” priority recovery measures will likely have an indirect or gradual impact on the achievement of the recovery objectives. They are
nonetheless considered important contributions to the knowledge base or public involvement and to the value the public ascribes to the
species.

2 Threats or objectives addressed: Indicates which recovery objective the measure addresses or which threat it mitigates. Summary of the
objectives: Objective 1: Increase knowledge of the population and its size; Objective 2: Mitigate threats; Objective 3: Develop a better
understanding of threats.
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considered as a high-density Blue Whale area. Examples of potential
conservation measures would be voluntary measures and rules of ethics to
regulate marine observation activities and reduce disturbances, as well as

Entanglement

o Threats or .
Recovery Measures Priority? Objectives Timeline
Addressed?

Study the Blue Whale's behavioural responses to various noise sources in Medium Obijective 3 10 years
4 various contexts. The Blue Whale’s tolerance to noise must be better Noise

understood in order to develop appropriate mitigation measures for noise-

generating human activities.

Study the behavioural response of Blue Whales to various approach Medium Objective 3 2 years
5 distances of boats (whale watching, research, and recreational boats). This Disturbance

knowledge will help to establish acceptable approach distances for the Blue

Whale.

Assess the fishing effort and characterize the fishing gear used in areas Low Objective 3 10 years
6 occupied by the Blue Whale to deter_mme the potential impact of the threat Entanglement

of gear entanglement on the population.

Broad Strategy: Conservation

Assess whether any commercial fishery of krill would affect the integrity of High Obijective 2 Ongoing
7 the ecosystem or the energy needs_ of a recoyering ora repover_ed Blue Availability of food

Whale population, in accordance with the Policy on New Fisheries on

Forage Species.

Adopt and implement the amendments to the Marine Mammal Regulations High Obijective 2 Ongoing

to help protect the Blue Whale from anthropogenic disturbances in all of the Disturbance
8 areas that they occupy. The amended regulations include approach Collisions

distances for species at risk like the Blue Whale in order to reduce

disturbance.

Determine the best management tools for achieving the St. Lawrence High Obijective 2 5 years
9 Estuary Area of Interest’s conservation objectives and implement them,

including the designation of a marine protected area.

By enacting regulations, designate a marine protected area in the American Medium Obijective 2 2 years
10 Bank area located off the Gaspé Peninsula. This site is, among other things, Disturbance
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Recovery Measures

apply fishery measures aimed at protecting forage species, such as krill, the
Blue Whale’s main prey.

2019

Priority?

Threats or
Objectives
Addressed?

Collisions

Timeline

Broad Strategy: Outreach

11

Encourage the whale watching public to report their observations. For
example, the “Tell Jack” outreach campaign encourages the whale watching
public in Newfoundland and Labrador to play a role in DFO marine mammal
science and promote DFQO’s research on marine mammals including the
Blue Whale. Anecdotal reports and pictures sent to the marine mammal
research group can provide useful information. The campaign uses social
media, proactive media relations, and public outreach activities to solicit
observation reports and pictures from the public via Twitter and email.

Medium

Objective 1

Ongoing

12

Carry out outreach and educational activities intended for whale watching
operators, the whale watching public, and other mariners about best
practices for observing marine mammals including the Blue Whale. For
example, in Newfoundland and Labrador, school visits and public events
such as Oceans Day are organized using life-size Blue Whale tails made of
fabric. The tails could be used to educate people on the Blue Whale’s
biology, behaviour, and lifecycle, as well as its SARA status.

Medium

Obijective 2
Disturbance

Ongoing
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Table 2. Measures to be undertaken collaboratively between Fisheries and
Oceans Canada and its partners

Table 2 shows the actions that will be taken by Fisheries and Oceans Canada and its
partners working in collaboration. The order in which partners are listed in the table is not
indicative of their contribution or degree of involvement. Implementation of these
measures will be dependent on a collaborative approach, in which Fisheries and Oceans
Canada is a partner in recovery efforts, but cannot implement the measures alone. Table
2 presents research and monitoring measures that DFO is implementing in close
partnership with universities, other government agencies, the private sector and research
organizations. The purpose of these measures is to:

1. Continue the characterization of noise sources and levels and the Blue Whale’s
exposure to noise in the areas they use the most (measure 13).

2. Study the Blue Whale's primary food source, krill (Measures 14 to 16). DFO intends
to continue its research on krill production in the Estuary and Gulf of St. Lawrence,
and on krill interaction with Blue Whales, in collaboration with universities.

3. Increase knowledge of the Blue whale distribution in areas outside the Estuary and
Gulf of St. Lawrence, for which few observational data are available (Measures 17
to 22). DFO and several partners intend to use hydroacoustics and photo-
identification for this purpose. These measures also support the schedule of
studies intended to identify critical habitat set out in the Recovery Strategy.

4. Better assess the effect of the threat of entanglement on the health and recovery
of the Blue Whale (measure 23).

This table also proposes several partnerships to implement conservation measures and
thereby mitigate threats to Blue Whale recovery. Certain initiatives are underway or are
planned for the near future to mitigate threats, such as noise (Measure 24), toxic spills
(Measure 25), vessel collisions (Measures 26 and 27) and entanglements (Measure 28).
Two awareness campaigns are also underway to improve the data collected by observers
(Measure 29) and to raise awareness among pleasure boaters around the Saguenay-St.
Lawrence Marine Park in order to reduce disturbances in this important area for the Blue
Whale (Measure 30).
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Table 2. Collaborative measures between Fisheries and Oceans Canada and its partners.

Acronyms: DFO (Fisheries and Oceans Canada), NGO (Non-Governmental Organizations), NOAA (National Oceanographic and Atmospheric
Administration, US).

o Threats or : ; :
Recovery Measures Priority? Objectives Timeline Partnerships®
Addressed*
Broad Strategy: Research and monitoring
Continue characterizing of noise sources and levels, and Medium Objective 3 Ten years DFO
13 analyzing the exposure of Blue Whales to noise in the areas Noise Transport Canada
they use most often in Canadian Atlantic waters.
Industry
Study krill distribution, population dynamics and production High Objective 3 3 years DFO
processes. Tides, currents, and krill behaviour will determine Availability of Universities
14 the aggregation areas essential for effective Blue Whale food
feeding. A better understanding of these factors could be Research
integrated into critical habitat identification. Institutes
Study the Blue Whale's energy needs to estimate the krill High Objective 3 3 years DFO
biomass necessary to support the current population and Availability of Universities
15 | eventually a recovering population.
Y 9 pop food Research
institutes
Study the trophic interactions between the Blue Whale and High Objective 3 3 years DFO
krill to try to explain the high inter-annual and inter-regional Availability of Universities
16 | variability of Blue Whale occurrences and residence time. food
Research
institutes

3 See footnote 1.

4 See footnote 2.

5 Potential partners: Université du Québec a Rimouski, Dalhousie University, Institut des sciences de la mer a Rimouski, Group for Research and
Education on Marine Mammals (GREMM), Mingan Island Cetacean Study, Réseau d’observation des mammiféres marins, Indigenous groups,
Shipping Federation of Canada, whale watching tour operators, emergency response networks, etc.

10
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Recovery Measures

Priority?®

2019

Threats or
Objectives
Addressed*

Timeline

Partnerships®

Use hydroacoustic techniques to monitor the occurrence High Objective 1 2 to 5 years DFO
and number of Blue Whales in Atlantic Canada’s waters, Universities
17 especially on the Scotian Shelf and south of Newfoundland.
Bottom-moored recorders will make it possible to collect Research
data on all marine mammal species that vocalize in a Institutes
specific location.
Acquire data on Blue Whale distribution and abundance High Objective 1 5 years NGO
18 outside the Gulf of St. Lawrence (Cabot Strait and Scotian DFO
Shelf) where very little information is available, using photo- ) .
identification and the installation of satellite transmitters. Universities
Conduct necropsy on dead Blue Whales whenever possible High Objective 1 Ongoing NGO
19 and follow protocols for data collection and sharing. Objective 3 DFO
Universities
Continue collecting tissue samples and conducting biopsies Medium Objective 1 5 years NGO
20 to assess the pppulation stru.cturg, pregnancy rates, and Objective 3 Universities
level of contaminants, especially in the Gulf of St. Lawrence,
the Cabot Strait and the Scotian Shelf. DFO
Better integrate all Blue Whale sightings data collected by Low Objective 1 5 years NGO
various sources. Universities
21 Research
institutes
DFO
Establish international research partnerships to increase Low Objective 1 10 years DFO
understanding of the Blue Whale’s distribution and migration
22 : . . NOAA
routes. Sharing hydroacoustic data is an example of ) -
collaboration. Universities

11
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Recovery Measures

Priority?®

2019

Threats or
Objectives
Addressed*

Timeline

Partnerships®

Use photo-identification to monitor entanglement rates in Medium Objective 2 In progress NGO
23 Blue Whales in order to better assess the impagt of this Entanglement DFO
threat on the health and recovery of the population.
Broad Strategy: Conservation
Study and implement measures to reduce the negative High Objective 2 Ongoing DFO
im_pac_t of noise cagsed by human_ activities,_such as Noise Transport Canada
shipping, construction, and seismic exploration.
Industry
24
Parks Canada
Universities
NGO
Develop and implement response plans to reduce impacts Medium Objective 2 5 years Provincial and
to Blue Whales and their habitat likely to be caused by toxic ; federal
. T Spills
o5 spills. The government's initiative to strengthen the tanker departments
safety system includes improving response planning in the Industry
event of toxic spills in targeted areas such as the Gulf of St.
Lawrence, a high-risk area for spill impacts. NGO
Maintain the Marine Mammal Response Program in the Medium Objective 2 Ongoing NGO
various regions_ of _Canada's Atl_anti_c coast. This program Entanglement DEO
26 supports organizations that maintain call centres and o )
databases, and that intervene when a marine mammal is in Collisions Indigenous groups
distress. It also supports training for emergency responders.
Study how to reduce the risk of vessel collisions with Blue Medium Objective 2 5 years DFO
Whales in the St. Lav_vrgnce Estuary and Gulf of St. Collisions Transport Canada
27 Lawrence beyond existing voluntary measures for speed
reduction, with the goal of identifying measures to Industry
implement (e.g., moving shipping lanes, establishing no-go NGO
areas).

12
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Recovery Measures

Priority?®

2019

Threats or
Objectives
Addressed*

Timeline

Partnerships®

Develop projects to promote the recovery of ghost or lost Low Obijective 2 5 years DFO

28 fishing gear in the Estuary and Gulf of St. Lawrence Entanglement Industry
NGO
Broad Strategy: Outreach

Continue training observers to improve marine mammal Medium Objective 1 Ongoing DFO

identification and information gathering. Training is intended NGO
29 for all those who have the opportunity to gather

observational information (researchers, bird watchers, Industry

observers on platforms).

Educate pleasure boaters and captains of whale watching Medium Objective 2 5 years DFO

excursions on the impacts their activities have on Blue Parks Canada

Whales near the Saguenay-St. Lawrence Marine Park. In

collaboration with fisheries officers, the goal of this project is NGO
30 . .

to educate users on the appropriate behaviour to adopt

outside the marine park. It could be extended to other areas

where there is a high incidence of disturbance by pleasure

boaters and whale watchers.

13
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Table 3. Measures that represent opportunities for other jurisdictions,
organizations or individuals to lead

As all Canadians are invited to join in supporting and implementing this Action Plan for
the benefit of the Blue Whale and Canadian society as a whole, Table 3 identifies
measures likely to support the recovery of the Northwest Atlantic Blue Whale that could
be taken voluntarily by other jurisdictions, institutions, groups, and individuals interested
in supporting the species’ recovery. The order in which partners are listed in Table 3 is
not indicative of their contribution or degree of involvement. The research and monitoring
measures presented in Table 3 are activities that could be implemented by non-
governmental organizations, particularly the Mingan Island Cetacean Study (MICS).
These measures involve continuing Blue Whale monitoring activities through photo-
identification, hydroacoustics, tissue sample collection, and biopsies (Measures 31 to 36)
in Canadian and international waters. Several organizations, including Parks Canada, are
already involved in efforts to raise marine user awareness of the impact their activities
have on the Blue Whale, and these efforts are expected to continue (Measures 37 and
38).

If your organization is interested in participating in one of these measures, please contact
the Species at Risk Management Division in Quebec at lep-sara-ac@dfo-mpo.gc.ca.

14
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Table 3. Measures that represent opportunities for other jurisdictions, organizations or individuals to lead.

Recovery Measures

Priority®

Threats or
objectives
addressed’

Partnerships®

Broad Strategy: Research and monitoring

Continue photo-identification activities, especially in various areas of the High Objective 1 NGO
Gu!f _of St. Lawrence, and analyze photos to continue identifying , Indigenous groups
individuals. These analyses help to better understand the Blue Whale’s

31 . )
annual use of Canadian waters and assess its abundance. The
continuation of these activities implies maintaining a database of
observations and photos.
Conduct acoustic monitoring (recording vocals using moored recorders) High Objective 1 NGO

32 in various sectors of the Gulf of St. Lawrence and Atlantic Canada that Universities
are difficult to access in order to better characterize their use by the Blue L
Whale. Research institutes
Conduct an analysis of the Northwest and Northeast Atlantic photo- Medium Objective 1 NGO

33 identification catalogues to verify whether there are connections between Universities
these two areas of the Atlantic Ocean. o

Research institutes

Biopsy Blue Whales to monitor their contaminants levels. The Medium Objective 3 NGO

34 af:cur_nulation of contgminan_ts in the BIL_Je Whale i; barely knOV\_/n z_ind Contaminants Universities
biopsies could make it possible to identify contaminants found in tissues L
and monitor their evolution over time. Research institutes
Conduct genetic analyses of tissues collected from individuals that died Low Objective 1 NGO
in spring 2Q14 in sogthern NeMoundIand. The compariso_n of_these Universities

35 analyses with biopsies carried out across the North Atlantic will allow for L
a better understanding of the extent of exchange among the whales in Research institutes
the various regions.

6 See footnote 1.
7 See footnote 2.
8 See footnote 5.
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Recovery Measures

2019

Priority®

Threats or
objectives
addressed’

Partnerships®

familiarize them with the best practices for observing marine mammals
(marine park regulations, biology, and ways to diversify excursions).

Conduct a survey off Mauritania in the winter to determine whether the Low Objective 1 NGO
36 Northwest Atlantic Blue Whale uses the waters off West Africa to breed. Universities
Research institutes
Broad Strategy: Outreach
Continue raising awareness among marine users of the impact their Medium Objective 2 Parks Canada
activities _have _on_the Blue Whale (marine observation activities, Transport Canada
commercial shipping, and pleasure boaters).
37 NGO
Industry
Indigenous groups
Continue mandatory training for all captains and kayaking guides who Medium Objective 2 Parks Canada
38 conduct their activities in the Saguenay-St. Lawrence Marine Park to

16




Action Plan for the Blue Whale, Northwest Atlantic Population 2019

1.3 Critical habitat
1.3.1 Critical habitat identification

The Act requires an action plan which or that includes an identification of critical habitat
to the extent possible. When published in 2009, the Recovery Strategy for the Northwest
Atlantic Blue Whale included a schedule of studies to identify critical habitat. Several such
studies have been carried out since the publication of the Recovery Strategy, and others
are ongoing. These studies are summarized in the Report on the Progress of Recovery
Strategy Implementation for the Blue Whale, Northwest Atlantic population. The results
were presented and peer-reviewed at a DFO Science Advisory Meeting in winter 2016. A
Science Advisory Report was published recently (Fisheries and Oceans Canada 2018)
and will be used to support the identification of Blue Whale critical habitat, to the extent
possible. This identification will be presented in an update of the Recovery Strategy,
rather than in this Action Plan.

2. Socioeconomic assessment

The Species at Risk Act requires that an Action Plan include an assessment of the
socioeconomic costs associated with its implementation and of the benefits to be derived
from the implementation (SARA 49(1)(e), 2002). This assessment addresses only the
incremental (new) socioeconomic costs associated with the implementation of this Action
Plan at the national level as well as the social and environmental benefits of implementing
it in its entirety, recognizing that not all aspects of its implementation are under the
jurisdiction of the federal government. It is intended to inform the public and guide partners
in their decision-making on the implementation of the Action Plan.

This assessment will first identify the main stakeholders that could be affected by or
involved in the implementation of the recovery measures listed in Tables 1 to 3 of the
Action Plan. Section 2.2 then examines whether these measures could involve
incremental costs to stakeholders. Lastly, Section 2.3 presents an overview of the
benefits of implementing the Action Plan.

2.1 Stakeholder profile

The Blue Whale recovery measures set out in Tables 1 to 3 are grouped into three types
of broad strategies: research and monitoring, conservation, and outreach. The types of
stakeholders that would take part in the implementation of the Action Plan are also
identified in these tables.

Research and monitoring

DFO's main partners in carrying out the research and monitoring activities are universities
(e.g., University of Quebec at Rimouski, Dalhousie University), governmental (e.g.,
Transport Canada) and non-governmental (e. g., Mingan Island Cetacean Study)
organizations.

17
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Conservation

The implementation of conservation measures would involve a number of stakeholders,
including the federal and provincial governments, non-governmental organizations, and
the private sector. Several private sector industries could be affected by the
implementation of conservation measures. In particular, noise reduction measures could
have repercussions for industries whose activities involve shipping, marine construction,
and seismic exploration (Table 2 — Measure 24). Initiatives to enhance the security
systems of tankers and reduce the risk of collision between Blue Whales and ships may
also have an impact on the shipping industry (Table 2 — Measures 25 and 27).

Outreach

Outreach activities would be conducted primarily by the federal government in
collaboration with non-governmental organizations and the whale watching industry.

2.2 Socioeconomic costs of implementing the Action Plan

Many of the measures identified in the Action Plan are initiatives underway within the
federal government and its partners, and these measures are expected to continue even
in the absence of the Action Plan. Although the measures set out in the Action Plan could
affect some stakeholders identified above, their implementation would not systematically
result in incremental socioeconomic costs to these stakeholders.

There is not enough information to quantify the incremental socioeconomic costs that
could result from implementing the Action Plan for the Blue Whale. Therefore, the
potential costs of the Action Plan are evaluated qualitatively because most of the available
information is qualitative.

Research and monitoring

Of the 38 recovery measures in the action plan, 23 measures involve research and
monitoring activities. Many of these research projects are an extension of projects already
being carried out by DFO and its partners. Certain projects go beyond the scope of the
Blue Whale Recovery Strategy and include the acquisition of knowledge that can be
applied to several species. It is therefore realistic to think that many of the research
activities listed in Tables 1 to 3 would be carried out by DFO and its partners, even in the
absence of the Action Plan.

DFO-led research and monitoring would be funded through the Department's regular
programs and would not mean incremental costs to DFO. Measures undertaken by other
organizations (universities, NGOs, research institutes) could be funded in part by existing
federal government programs. However, additional costs could be incurred by local and
regional stakeholders who chose to become involved in Blue Whale recovery efforts.

18
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There is not enough information at this stage to quantify these costs, but they would vary
depending on the extent of the research activities undertaken.

Conservation

The Action Plan identifies eight conservation measures to implement mitigation and
monitoring measures for activities that could disrupt the recovery of the Blue Whale in its
Canadian range. Most of these measures fall within the framework of initiatives that are
already underway within the federal government; the implementation of these measures
therefore will not involve any incremental costs to the government.

One of the conservation measures aimed at reducing the risk of collisions between the
Blue Whale and ships in the St. Lawrence Estuary (Table 2 — Measure 27) could lead to
additional costs for the shipping industry. As details on the implementation of these
measures are not known, it is not possible to estimate the incremental costs, if any, to the
shipping industry.

The implementation of conservation measures is not expected to generate any additional
costs to the other stakeholders.

Outreach

The awareness activities included in the Action Plan are all activities that are currently
underway and are intended to protect several species of marine mammals. Therefore,
realistically, these activities would be carried out even in the absence of the Action Plan
for the Blue Whale. Consequently, awareness activities are not expected to generate
incremental costs to the federal government or any of the stakeholders.

2.3 Benefits of implementing the Action Plan

The implementation of the measures outlined in this Action Plan will contribute positively
to the achievement of the long-term goal of the Northwest Atlantic Blue Whale Recovery
Strategy, which is to reach a total of 1,000 mature individuals in the population.

The benefits of the recovery of the Blue Whale are difficult to quantify. However, the Act
recognizes that “wildlife, in all its forms, has value in and of itself and is valued by
Canadians for aesthetic, cultural, spiritual, recreational, educational, historical, economic,
medical, ecological and scientific reasons” (SARA 2002). Self-sustaining and healthy
ecosystems with their various elements in place, including species at risk, contribute
positively to the livelihoods and the quality of life of all Canadians. A review of the literature
confirms that Canadians value the preservation and conservation of species in and of
themselves. Measures taken to preserve a species, such as habitat protection and
restoration, are also valued. In addition, the more measures contribute to the recovery of
a species, the higher the value the public ascribes to such measures (Loomis and White
1996; Fisheries and Oceans Canada 2008).
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Specifically, a study estimating the economic benefits of marine mammal recovery in the
St. Lawrence Estuary reveals that Canadians would be willing to pay $229 annually per
household for a multi-species recovery strategy resulting in a measurable improvement
in the status of species at risk for a number of marine mammals, including the Blue Whale
(Boxall et al. 2012).

The implementation of the Action Plan should also generate benefits beyond the recovery
of the Blue Whale. The acquisition of knowledge and the development of conservation
measures should benefit several other marine mammal species.

2.4 Distributional impacts

Many different stakeholders will be involved in implementing the recommendations set
out in this Action Plan. Given that most of the measures set out in the plan relate to
existing programs and are a continuation of activities already underway, the incremental
costs to DFO and its partners should be minimal.

The benefits of implementing the Blue Whale Action Plan will be enjoyed by the Canadian
society as a whole, given the economic value that Canadians attach to the recovery of
the species and the protection of its habitat.

3. Measuring progress

The recovery objectives presented in the Recovery Strategy propose a method for
defining and measuring progress made toward achieving population and distribution
objectives.

A report on the implementation of the Action Plan (under s. 55 of SARA) will be prepared
to assess the progress made towards the implementation of the recovery measures.

A report on the ecological and socioeconomic impacts of the Action Plan (under s. 55 of

SARA) will be prepared to provide information on the monitoring of the species’ recovery
and its long term viability, and on the implementation of the Action Plan.
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Appendix A: Effects on the environment and other species

A Strategic Environmental Assessment (SEA) is conducted on all SARA recovery
planning documents under SARA and in accordance with the Cabinet Directive on the
Environmental Assessment of Policy, Plan and Program Proposals. The purpose of an
SEA is to incorporate environmental considerations into the development of public
policies, plans, and program proposals to support environmentally sound decision-
making and to evaluate whether the outcomes of a recovery planning document could
affect the environment in any way or the achievement of any of the Federal Sustainable
Development Strategy’s goals or targets.

Recovery planning is intended to benefit species at risk and biodiversity in general.
However, it is recognized that implementation of action plans may inadvertently have
environmental impacts beyond the intended benefits. The planning process based on
national guidelines directly incorporates consideration of all environmental impacts, with
a particular focus on the potential impacts on non-target species or habitats. The results
of the SEA are incorporated directly into the action plan itself, but are also summarized
below in this statement.

The threats affecting the Blue Whale also weigh on several marine mammal species that
share its range. Measures aimed at reducing the impact of threats to the Blue Whale
should therefore also benefit these species. Research intended to better understand krill
production and behaviour and could lead to conservation measures will also be positive
for all levels of the food chain.
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Appendix B: Record of cooperation and consultation

This document was prepared with the participation of DFO researchers working on the
Blue Whale. Representatives of the Saguenay-St. Lawrence Marine Park also
participated, because the species is often present within its boundaries. The expertise of
the Mingan Island Cetacean Study, which has been collecting observational data on
whales for over three decades and which acts as curator of the Blue Whale photo-
identification catalogue, was also solicited.

The document has been reviewed by the different divisions in the five relevant DFO
administrative regions and by national headquarters. It was also sent for comment to
provincial governments and Indigenous groups present within the range of this Blue
Whale population. The non-governmental organizations, the shipping and fishing
industries and the commercial marine life observations activities were also consulted.
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Ac™L A: PL¥a® DADLYNL® Lo b>MPeC Loa boAc* LS oo

1. bEAY>NYJIN

NP CC A (AP NPCSC AS), CAYD>AUP-5NE S ALY ‘DI ABOAS AoLA<K®NE NadsdN* M=,
Q¥R CHE (oo DIN<ILLC NPLoN® <HJ*<P<lo- de’>a*La CH><*L A*L=a® ALAL oS <I'L>
>PP>FC*D< >d<da ALA* Cn>*LoS ALAC (Scott <I'L_> Scott 1988). NLLE B>LYAS ClLbdao B>LYGe ©
Ac®dPbN Do Anarhichas CLaT>CP>< 5><1J<ALC ba. CP>< AL* o <A-J*<¢<lo >R 50-C o-<Id D¢
N*C S A< (Anarhihas denticulatus), C*\—< NP C S A (Anarhichas minon) <L A*L>a.® ALAT
N*C S A< (Anarhichas lupus) ClLo A*L*a® ALA*Lo <'L_> DPD>*C*D< ALALo (Barsukov 1959;
Templeman 1985, 1986b), <'L_> <c_*b>< AL*a- Nt C S A< (Anarhihas orientalis) CLo- >PD>*C*D<
ALA*La (Houston <L McAllister 1990). /&< A*LAS BLIAC P<HL*PLDCI>1>C C><a <IMJ<IC

ba*a ®</<o A*Lea® ALA™Lo (Barsukov 1959; Baranenkova A<IS <>« 1960) A%r>NNE >%5d<lo

baa *</<o <L >*d<o A*a *</<lo <IdP<D*, (Moller <L Rtz 1999; Stransky 2001), <A<

b My NI oD% ba CP>< AL =a. A% *LC <P Ac*La (A*L=a® ALA o <L C%*Nc¢
N*C S AS) bPa P beac P>SLC CALH<I< LY <A< b 5N <o ala *CP<EHNE bP=a Pt <S>
ba C>< AL* 0 CP> <o ba*a*Lo <dPD< Ac *Lo- CALACD>*M<D< (Mdller <L_> Ritz 1999).
D>atbD>UPLIC A5 CYat AMa ™o <P >*LC o%/L*LC 100 D>ILA>o-W<I€ <IDGCc >*Do
<QGJa. CLT* AP BLYAS NPBNPLALC CP> o™ <IF<Ie*bAS AL 0%, Pr<lo- CP><a- %Mo 5<ILC (A*Lea®
ALAT NPCSCAS) Do ACHAYaN® (CHheC <L <IJ*</<lo- NPC S AS).

d=b <L_> N*HAY (Kulka <L_> DeBlois, 1996) a.sa A%Zc B> P<I-L*LAo < Ctd<d A*LAS DLIAS

baa ®</<do H<> AMPbc 5S-G 5o NS, av®resN® <L a®h 5% (<D <L IJP<P <o H<aé
A5 0> S0 Lo € (bl a>oPN>PLLO<I* DNt IDGC>*Do GJa) CP>o™ PP <P<lot H<¢

D> <?<IC A%b g <> AcT* b= (o <NP*L C: CEN>NEPIN 1), <HJ*<P*Lo P>l CLbd<1 CLT® AMAC
D>LYAS CALUPLSC Clo PP*C < APGN*La. BD>rad<ISa51¢ b>ra  <IPNC PdrP<t ASboLA< MDY a So-*Lo
<L AMGoCDo Ui WAS. 56+ ABCCA~a Ao <t J*</<do <L C*< NP C S o, Pr<lo

bl a D> thLAD>< 5Nt Mo C> <o H<¢* D>I<I<IC AL o€ CB>oL ¢ <D<
AbHULATAD Y S *Lo <A D*PLoLo. Clea a sa A% <ID*C>< >*D% <d*D*’/Lo>La

PILH DA o 5P <<lot Pre™La® P<IL*PLANYSC Crd<d LP* NPC S AS BLYAC, AMea® ALAT NPC S AC
<LAPCD>PLNY CAPI<E L5P DL AL ™M 0 bNLI<I5=5N° IMA<ISe L Atbeolo BSd<d<lo b<c
>5d*<¢<IC AL*Lo (Kulka <I'L_> DeBlois 1996). A*L=a® ALAT NtC S AS C><aLide< ANoLo
A*Go Do Lo KA. HE, Pdr<s AbLA<A> Y So Lo, b*M*D<lo- <N (McRuer A<IE <II>< 2000) <L_>
A*Go* Do o LAc/3<d Ao (Nelson <I'L_> Ross 1992).

NEC S A AYND> GG CP>a AbCHL>C A% HLAL*NC>Yat <IdP<DI (Smidt 1981; Méller <L_> Ratz
1999), PP<o- As<lo ba CP>< ALM =g~ AYD>BC*/LM> A5 b/>NY>5NE. d=b (Kulka, 1986)
D>atb>%YL >LE A 5BY>NYD>a*NC B> =g CAI AMAC DLIAC ba CD>< AL =g-<DF,
B> D> >N <GICLE>Ne <ID*NLNE 1980-S, ALNP<H#DAC 1,000 B>SILA=-¥<IE CAbda *LE A*LAa®
>LYa* (bNC>PLoNE) AP CINE <M A oLAL N ABoLAIPNC>Yo? <ot BLYo®. ALNP<5®DAS
<M CHC QL AMa® ALAT MPCSc AS AS5*C>NC pa I<I*C> >LC <L CL L™

<L J*<P <o NFC S A DatbeD>UPLI>C APC o >0 G CD> 5N°. DNS>LINPRAS /<L *NC> oo NPC>C
>da ™l d-b <L N<5* (Kulka <L DeBlois, 1996) <L P<h= <L db (Simpson <L Kulka, 2002)
D>l ALWUDAan <Iba* g bNb/>NPL- 5N AbLA®Ne® A% 5 C>NC>BCoo- Mg N*CS AC
>3 Y Co 200 LACAS CP <o 56<c_* D>9d*</<IC AB*La <5 AT bA<,

B P b * NN A% IS A®b LA ADHAS (A™b e S BLYAS) Pa >y >PNNAS ALoCDC <N oo
B<aE <AL <O, APIESC®NLNE 1990-S, AJLeHNE Pay Lo AYD>*LPa Do BLYc*

A A<Sa*N>c B> CHC <L A*Lea® ALATT NPCSC AS AYD>a AJLPLec B%>C PNG*N5M-1990-
Ay Gy <IMC AaC>Ya cGr5 5Nt oCHNE AbOLAIPNC> Y0 A oLAI® NS, CALA H<I®N,
B>l 5N AboOLAL®DE @ sa A% D*LC av*CP>rAot CAda™L Ao AD>BC Do IMda*c a Lt HNe
A AbECB>Sa g Ava>NBNCD> 5N Pab>yD>GAo5 1 Pa NS, Coa b>py>aL

L AL LI B ad<PNE bR >NP o o NPCSC AS <M A<D A M 2o =a-C bN*LI<i55Ne
(Templeman 1986a; Kulka <"L DeBlois 1996; Simpson <L Kulka 2002).
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d=b <L N<5* (Kulka <L_> DeBlois, 1996) <*L_> #*<5* <I"L_> d=b (Simpson <I'L> Kulka, 2002) %>t >LC
<Llbei b b aPtbra BSa oot b>ra P NSNS b CoNt b>raldNoNe aocNPNe (M do*e
D>ILA>a 1) Ctda LS Ao BLYo® AP<IS5N® PUREPNLNS 1970-C <L AP<Ie®NLE 1980-<,
CLbd<d CLT* A*AC BLYAS ALUBECHL NN <Prb=c_ 5 P a Pt <e55N* <ID*NLMS 1980- 1990-€,
bo oD ALUNYSC A5G PLa Nt a 5a Po*C. CL < bPa Pt beo S M A<ia>C
ACP><Prdb>Ce P>SLC alDAacL® bereaPtbeoSa o A< s0 o IS AD*La < DLIAT C><o
H<oE e PSP<LP<IC AL Mo C> <o J*<P<lo (<D< A AB>Ya So Lo,

2001-T, <J*<P<lo- <L> TS NPCSC AT D>PA*C> >LC bNLAGE o boA SL>LC
D>on<da®*Dl oG C> M€ ¥N< ba CI (COSEWIC) > o>a<la ™Dl oo <L A=a® ALAT N*CSc AC
BANFECD> >SS BLIAS AL 5ea * DI S>>0 (COSEWIC 2000; COSEWIC 2001a,b). CL® AMA<
NPC S AS BLIAC ASS?D>NY> B>*<E NNGPLY® 1-T >dao SLVAC FPha I Do Ll J (SARA)
CA%Lo Lelb>< CALYGSACB>LC Yo 2003-T. boAc*Lo*Ne CLTL® A*LAC NPC S AT DLIAS
B>ANPCDbror—c >SLC bNLLAGE o boA—L M C Do <da® Dl o GPC> oM o-WNE ba CI (COSEWIC)
2012-T. CALYLLH<*NSI ACH>*>% b>adNe <IMdo*NC o3 <<= *Ma*, bNLAGEa*
boACLC >on<da® Dl oG C>o*C o-NNE ba CI (COSEWIC) <IDdr NS CLA oL®
AcA<INCarl<®DE ASG LMt IR PLa Nt (COSEWIC 2012a,b,c). CALALLS, B>dNJa B>LYAS Sdbha ® <D
LeL*PNJ (SARA), boAc*La>c Cd<d <J*</<lo- <IL> CHheC NFC S A A5G P> ©
2UCBDAan<biT o <> boA Lo Crd<d A*Lea® ALALT NPC S AS ASG D> egeC DLNC
AlL>a DM eg gt CLAI<I BLYAC N>NYDALLC BdNJa <TreH<I<OM N <A D*PL>*DC >R 50-C
oacbU>Yo Lcle<JPLVa®.

Cea NNGPLYIN AcndCP>>LS CAL® G*PP<I*C>¢LNJ 2008-T >blLle<3rLic® Ldao

DY <SG TN A <P oo™l <TU*<P<lo N*C—c*.0° (Anarhihas denticulatus) <" C %<
N*C"c*0° (Anarhichas minor), <4 <W>c PoI° <aJNLdo*L A*a ® ALAYT N*C—c *o° (Anarhichas
Jupus) ba CT~. DL 5P B>ALEC bN*ASCIPLIC Dl S, 0%<-cd¥g-5a-*< NPC S A< BLYA® CAL®
D>B>C>LC 2008-T Dbclle<rlio Ddao o%U<-cD>Jad= oM Acn<PNEva <L > <I>c Yo °
<SaJNo A APLNSI>PC>LC Acn<I%d¥=a Q<L LE,

CB>2*L*b % DN>LINPMAS a.gyD>ia *>C 2008 >bLLe<IUrlLio P>dao o%U<c>J=ad-HNe
Acnl<PN*ho Cd<l AYDYa *DNE >R BLYAC SdPha *DI <D< Ll d*o- <IND>SA <,

1.1 BL¥o® DABPLYNA® <L bP>APeC Loa boAc Lo M o®

BL¥o* DABLYNEAS: Q4 J*<Pdo N*CeSC A

CAYP>JNC OACA*PS: QJ*<P<do NFCSC AL, o<1 NPC S A, <IN 5D o<
NPCSCAS, DTES AbE

b>ra.dd®Na® CAJSCP>VL: Anarhichas denticulatus

boAC*Lo*PS: D> 5n<da ®Dl D¢ (LYAS d*ha * MO LL™>NJ [SARA]
NNGePLYE 1)

ARNLY>N® DELANCHo*L.oC: CL*d< PLYAS ALY D>SLC <tA<ILb b ap<sc® DN CLEP

A A<doo™reo <L < Peica* o <ID*NoNE 1980-C. CLdo™L
PJec50¢ de© A5G PP Db o< B>ED%, Pr<lo Clo<o
2002-T TPILL <M< >SLC CL4PE <I*MNo->< <L >
A<, CLAd<I CALAPLSLC <PpeH<I< oMo
0°J5<e<dalC AcniCP>Y¥oS, Ab/>Nore
<AD*CPYA LB NCH>VE ALSNCD>*b>o- b Cdore CLbd<I AYP>yE
A 5P CB>BB>NN=LNCE. CLA< Loa GC® <M APtbegSo- <

bV PC> >SLC, DLYAS Ao <*<?*DLABLC bSPa > 5N*
A>T *D> 5N AP<ICGCPNLNE B> ad<I® NS

B>ra AP C> D> o€ CP><o 1970-"c. ALYLH<HN 5
CLANJE b/ PtbogrL 5Nt Mg AoULAIDS Clo
NP>LYD> o, 0™ <<-c<N*&5*1C Ao PrecrLDAan<IbLC
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<> ol <SadN CL*do™L AM=a® ALATT

ba.CI' CALACo*<:
boAc*Lcir T C
Ac®d/n b CcP>*/LY  C:

BL¥o* DABLYNELS: C*he< N*C e AS

CAYP>JNC OAC A PS:
b>rald®Na® CAJSCBIrL:
boAC Lol <:

ANNCLYD> Y D6LANCP>o*L.oc:

ba CI' CALACe <
boAC LT P C
Ac®d/n b Ce DLy <:

N*Cese* 0 [DEUPLL®]

ADBS*CP>BP>No o AboLAL® N ANST ALY o~ CL*da.o
CALAAYo " o< (COSEWIC 2012a).
DP>*C*D< ALAM o, <"J<o- A*L=a® ALA .o

DELANCHC B> Hn<la *DF 5o o< LA 2001-T. boAc*Lo*<
B>ANECP b * NN <HLo ana ACH> LN odAN 2012-T.

C*heC NPC S AS, C*NLEPD A OAS, DI A OAC
Anarhichas minor

D> 5n<da ®DlM D¢ (BLYAC d*ha *DIMD LL>NJ [SARA]
NNG*PLIE 1)

CL*d< BLYAS ALY D>SLC <A< P ap<sc<d-oNt C><o
PURE*NLNE 1970-C NPa /<S> =g PN*"C-1990-, Pr<lo
CAL*LoC ACMJC 5 <<Weg*/LIC Clo ba C>< NPBLY 0.
ClL*a anaA®CPPL L CLP* o AP <o A< C
<L av®C><*D% @ v C>I*. CLAd<] I APbegSo->MC
<LpeSALOMLNE bGP R *C AB o< AbLA<®NE CAda o
SdRPENINE ACPYD> <D A5 Clo< Cltdao DLYa*, Ac Y>> 5Ne
<D*CPIy>* D 3 <-<dalS Acn<PN*ha AbZ>NoNC
<D*CP>Y > D AV NC>NLNE, CLid< Lea. GC*

M APPboa S bY*PC>*LC, DLYAS A <B<P*b 5% NNE

SdU a1 I I>o >N AP<Le® NS b>da<®NE
b>ra < NN (COSEWIC 2012Db).

D>P>*C*D< ALAM o, <tJ<lo- A*L=a® ALALo

DELANCE B> Hn<la* Dl 5o o< LA 2001-T. boAc—*La <
B>ANECD b * NN <o aHa ACPH> LN oAAN 2012-T

BL¥o* DABLYNRS: A*Lea® ALATT N*Ce c AC

CAYP>JNC OACA P<:
b>rald*Ng® CAJ*CP>IrL:
boAc*Lo M

ANNCLYD>Y® D6LANCP>o*L.oc:

ba.CI' CALAc o l<:
boAc*Lcier T C

A*L=a® ALAT NPCScC AS, SIANP<IES NPCSC AS, BT EC ABHAS
Anarhichas lupus

LA AALHCE (BLYAS Sdhha *DMeD< LUl NJ [SARA]
NNGePLYE 1)

CL* < BLIAS <<= 5N bPea Pt bea >SLC CLYP M
AP0 e Qs e <t CoMPao NPDLYcL< 5 e C><LE
1980-*M~a- NP M PNGSa-*—-1990-5, Abr/B>N>>NC
Ac®dnYD> >*DC W< H6%<aN® AL =o€ bara *LC <L
<QIC B< . CALM o€ <MAPP < <IPL*D <M Ao e <L
Q< CM g, CLA<UNONE Lo GC® M APtbeg-Sa-*MC

bYM P PCP>2C, BLIAC ASGLALC << HNE <M A<iso* e
<IN AP<IGCia g 1980-C. Il da-*1C

A APPbeoSa P AbY*CD>YLDAan < bPeaPNC>ILo o
Pa DY D>GA A 5N AoLAI®NE, CAMI<D AP DE NPC S ~o®
Ab 5P CBB/>NYet. ACDAQFILMLE b o

bl P <o o A "C Pdr<d AboLAEAD>Yea S Lo
<L D<o AMGo*Da>LC LAS, LG, C<o
Acsdny> D>* Do bl a>o > *ILLC A d*DC
CL*da*Le av*CP><D®* baa *Lo <L <tJ<lo (COSEWIC
2012¢).

>PD>*C*D< ALALo, <*J<o A*L*a® ALAo
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2018

DELANC® <I>AD% AL SC>YE oAAn 2000-T.

b oA o M BANFTCP b NN <o ana ARCP>LN®

oAAN 2012-T.

NNGPLY® 1 CPao <IrBo D Le /<L®Nno®, 550 <CHM o, o'ca ‘o *’/D>PN*LoC, ANo*Lo< <Lo
AB*LC boA“ Dot CL0 L AL o BLY S NFC S = o°. CP>>*Utb=o-* DV>LINPKAS a gy P>d=a #>C
D>da.o 2008 >blle<rLio Pda g o3 <<-cP>J=gd- 5N Acn<PN*ho <L <> “No-51< <SaJNo
Cd<d AYD>¥=a DN D>da *L BLYAS Sd*\a * DI <D< Ll d*o- <NcD>4>T<.

NNGPLY® 1. Cafrae/Dorc AYDYn<bentD BPLoPC Ac'dPn<cd*C* o DG LoN®

AI*<P LT D0, CHhe< AL A*La™ ALATT N*Cse0C. ao-“NF< BHBCHYC Chao diJ° NNGPLYC
a.o7Pv-a®>C, Qd'pod<olMoo € diJ° NNSYLYS, NNPA.oT BbB>rYP>*b oD CPa.o- ‘d.J° NNG*PLYC
a.o7P>¥-alC, NNPA.cT* >bB>CPVo.

AY>Ya<benD® BLo® < J*<P<o N*Csc A C*h < N*CSCAS A*Lea® ALAT N*CeSc AS
AcsdrnyD>cB*Doc
D6Lve
P<AL* N 1980-84 — <Ao< bNLI<ILAS 1980-84 — bNLI<iLAS C><o 1980-84 — <I"d H><I< S 5o ME
<“JIC baa®<¢<lo (NE) 6<¢ T | <J<C baa*</<o (NE) CRaDE qJ*<r<lo
<L e<O<r S <L <D<l N*CSC AS Acbtba 5Nt
AbSLALAD>Ya S Lo <> A%bLALD>Ya * Do <L > bNLY<HAS C—o B*d <<l
A%b*eg, QL 5ECP>* A g, >d<do C><o H< PSP<I<IC AD 0,
QoYU SN QU*<P<IC D>d*<P<IC ba~a *Lo <L AMGo* Do g MAS, 56
bata o <L <IJ*</<IC D>dr<A<IC Ao o H<E > <L C><o Pdy
ALa o PA o o B5<¢ < D>d*</<IC Ao (Grand A%bLALAD>Ya S Lo <>
>5d<¢<IC Ab*Lo <L Clo Banks). <-L_><CP>% I A eo,
SAnND aa®N\ o, ao7B>y¥anosnN®
AC5><daN® A Go*DoLo AMGT* Do o NAS 56 <L | 1995-2003 — q ¢t C> <O
NAS, 56 <L ACH <A Nt Pdh A oLA<AD> Yo S Lo, QRO <L > <P A< (<
Y/l AboLALAD> Y ‘o Lo . <L C QFHU%PC QJe</<1C
1995-2003 ~ ax®C>r® 1995-2003 - @ ¥*C><D® Ao B>AN*C>YC
ax*CPoo <o bNLidoo™ e QV*CD>¥® <L bNtLo e NPB>LYNT, P<IL®*/Lo < CD><o
BN B<C TLo E<OTT | <l BILC IMdoMe B<c Do </ <o H<e= B>gP<I<IC
AL Lt a2 QLo << Ao, /I
A%bLALOD>Ya S Lo 12 AbLALAD>Ya S Lo <>
2004-2012 — <I AP*brg-So-*< AMGo* Do Lo NAS, 56
bNLV<IBAC <L av®C><*D 2004-2012 — <IF#P*beo-Sa-*N< D& 5o CALNAa o= 0C. 1
A v*CPNE, CLAGBN av*CDro BN SAC <> a *C><eOF | 2
b>ra /]t C> P> Do? o< av*CP>YS, CLAGbBN av*C>ro
Lo <O (NL) AL =034 BRI B>* D 5<e | 2004-2012 - AMAP*boSc->M<
<o <D< (NL) AL Moo 34 BN-LY<IBAS <L > a¥*C><* Dl
A ¥*CP>YE, CLAGBN® a¥*CD Ao
B>ra At C> > Do H<i >
<> <D< (NL) AL e 34
S5 e L ASAEDE B BC oo e <LASAEDE 5 BT e L™ 5™ BEC oo P,
BEAYDNE ANLCSCDALo oS5 | bD>AYD>C A= DM g e
A LC*C>rLo oC5 HMBECHDINE bI>AYI>NC
AL C*C>PLo™ o5
B>A>NE H<<e<o > oC
P 5 Alee<d®N- N5
<L ALAMT AIGHE
<Rt < 5Ne
D> << b Coo-LoC.7
>asor>N b<=¢* (NL) — CdrD>Lisa®a><ont | s<c= (NL) - H<¢= (NL) -
CP<o 2 NP5 5°Cocca’ocT8 | Codrblica®™D>eont Cheo 1.5 | Cdyblico® >Nt Ch<o 1.5
NP5J5°CocaSoct.8 NP5J4.0°CocaSocl.8
<“JIC baa ®<¢<lo (NE) A*L=a®
— ALAT - NPBLob 50 ALNM -1.0 | <J<IC ba*a *<¢<lo (NE) <"J<IC ba*a *<¢<lo (NE)
NP=_5J 6 °C o ca oL, A*La® — ALAT - A*La® — ALAT -1.3 NP_>J
Cd7>Liso*h>< 5N C><o 1 NP>Lob 50 ALNM 10.2 °C oecaoc'T,
NPoJ 2 °C ocaSoc'l.? -TNP-oJ 73 °Cotcao™, Cd7y>Uiea >N C><o 1
CayB>Lico® > 5Nt C><o 0 NP_>J 4 °C oca’oc'T.?
NPo5J2°CocaSoct.?
ANc™L H<é (NL) - d2UD>o*h® H<=¢* (NL) - H< s (NL) - A<
NP>LY* ANo-*L oS AP o Atbra L LA<IADILAC NP>LYa- 918 B>+*DNJC* (m),
DL (sp)., Q¥ CD>AT,

4
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38-1,504 >*DNJC* (m),
CD> <o 5=

> 500 >*DNdC* (m)-
1,000 >*DNJC* (m).

<MJCIC baa *<r/<o (NE) AMa®
ALAT — << <50~ NP>LYIC 840
>*DNICt (M), A Uoa

AB S0 SN o™ NP>L o
70-300 >*DNJC* (m).°

56-1,046 >*ONJC* (M),
Lda & << s 5Nk
200-750 B>*DNdC* (m).8

<'J<IC ba o *</<lo (NE)
AMea® ALAT - <<n <0
NP>LYIC

600 B>*ONJC* (M), Ao
A% 54> ¥=a SNl
NP>Lc 5o

200-530 B>*DNdC* (m).°2

Lda o H><™d<t"oN®
150-350 >*DNdC* (m).8

<"J<IC ba*a *<¢<lo (NE)
A*La® ALAT - <t<n <o
NP>LYe

500 B>*DNdC* (M), A oo
A% 5PAD>¥=a “N<Lo*L NP>LIT
< 100 >*DNdC* (m).2

A*B*LC b oA D™,

DYGee 5o A%
(CA Lo >I™I<®)
Arce<#LNSM. O

agyD>¥=a *D alMDAa®
Dbl Mo boA D C
B>rY>Yo Pr<lo <M “JoNe
bNLYIBAS P>CGra <L

\>a o C>a D>P<PFhede
B> I, <MINGAC I>Coo
>ASLIN .

D>YGA*a <o A®b™o
(CA Lo H<™J<d®)
A'c<]®/LNoNe10

aoyD>¥=a D a DA™
>%bl o boADC
B>pYD>o Pr<lo IMdc Nk
BNLIIBAS P>Cho <>
N>l ®Cova DP<hrde
B>M®IBN S, <M ENEA
PD>Gia D>ASMIN .

DYGA*Q <M A%
Arce<#LNLME 10

onad<dNore, adnNILa®hAS
Prdo DYSat, adnLetPeDe
LBy AP Do >R 50C
acGn DM -MPINAS >Goer,
CrBLY oA > A a7

> A C ao DAY C><o
15-30° P&*Lo* o, AL*Lo
AMGobN<* Do,

<A S TPIN< oo
’>Gio Ao,

1-5 L*ASPLa> o7

a vt 5N > < NGt

>ec bt adtia YD
CEr™LANAQ® > A M <L
AN LAYa Nt CLdoL.7

av®/ea DAan<dcc
><beC*Cl o
albAa N7

2. ’<'L*Nno*

2.1 oaNdeLl NPBLYB>C

NEC A (AP NPCSC A) adLBLC DL DI NPL 5N L J*</<IC NLa5N° <5 ANLS<TPeDr
ALo C><a A*L=a® ALAT, >PD>*C*D< >d<o ALAT, <> DPD>*CI< ALAM *o. >LIG© Ac®drbNNe
Anarhichas >*UL?*D o ¢<IL%*PLI<G5*LC CLP*NC ba *a *</<o <'L> A*L*a *</<lo <"J<IC A*L=a *
ALAM o, A*UAS DLYAS a LB bNMLC P<IL*Lo- T oS, AcMbea 5o Db /<L LILC C<o- <IJ<IC
AMa <P Mo AMra® ALAM o, <vJ*<P<do- MPC S AC NPYSLC ba~a *</<o A**a® ALA .o AL*Lo
<APD<, AA T, <PAT, A=LSPeT, 15> Py <P* o, <L o<y Ate<, CHhe NPFCSc A a.gy>J*aLC
ba*a*</do A*L*a® ALAM o CP><o dP<IT, <A T, <PA'Y, /A, bd™C® ALA'T, C><o- 5L~
PRI g, dNM oo PbC s, <L o<nbs e g D<o NPoJ 2 AL a® ALAT NPC S AC
aog7P>J*a'LC CP><Ro ba*a®*<Vdo A*L*a® ALATT C><*C IdP°II, JA T, <PA', PAS >, bd*C*™
ALAT, C><g- IL= W</ og, D<o SN AN, <L Ao </<lo Py *<¢*La >AAJS (Scott <L

Scott 1988).

2.2 ba*a.*</<do ba.CP>< NPP>LY 0

<L J*<I<o, TP <L AL ® ALAT NFCScC A a ayP>¥+a 'LC C><o A*L*a #</<o <J<IC A*L=a ®
ALAT CP><*LE PP*C 5 APGL*Lo- NPLME AMGo* Do Lo LA®. /<IL®/Lo*M A*L=a® ALAT N*CSc AS
NPB>L*LC >*d<do ba*a *</*LC ba CP>< AL o, NPD>LN® bA< HDG I

A AN<Pbeo5 5, <J*<P<lo NPC S AS aoyP>Yea LC CH><*LE >*LYIrc <tJ<loc PP*C_>< APGN Lo
NLo. 72°N (<o) P Co 0a < (WJ*<I<C P> C), P Co B>99*<?<IC A*Lea o <1dPD<, C><o
<QIC bata®<d<o H<¢* <L <D< AboLALA>Ya So*La (PN Lo bNLI< 5o C), C><o
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AT bAS, A*Ga*Da*La LMAC. 56 (ACHHIAI I, Ch<a bH<¢* D>I<I<IC AD >0, <L
ACHoH<UYao C><ao Pdr<d A oLA<AD>Y=a Sa*La (R=JAPLD> <L 8« PPHC>< A%*La), NLo- 42°N
(<o) <R H<ALOM oS, CHE MPCSC A aoyP>Y=aLC CP><o AMa Lo <IdPI< (HJ*</<IC

P e CP<o< ot gt Mo 72°N [<tJ<a]), <J<IC bata ®<d<lo H<¢_* <5 (<D<

A SLAAD Y So*Uo (PN*Lo bNLIG5AS), 6<é s D5 <P/<IC AD oo, C><a AT bAS,

AGo* Do WNAS, 56 <5 CP><o Pdh AboUASAD> Y Sa*La. A*L=a® ALALT NPC S AS /S P
D>5d<daeo*h>SC P<IL Lo aobth>< Nt C><o ALea o <IdPED<, < JIC bata *</<lo H<¢ =
QLo <O ABoUAAa S Lo, A*Go*Da*La NAC. HG, b<c > D>I</*LC AD*M o, ClLo ¢dr
A% LA A= S Lo, b D<lg <N, <L A*'Go*Da*La LA (Scott <L_> Scott 1988; Simpson <I‘L_>
Kulka 2002). A*Lea.® ALAT NPC S AS ACTH 5<I<AUSC AGo* Do *La NAS. [5G, Pdr<
ABOLACAD Y So Lo <L AMGo® Do o LA, C<o 5 I L9 ACH o< Ya Nt >R 50C
Cdy>LieaNt. DIoNE aoc Y C: CN>NEIN 2 NPoJ 7 o< oo P<IL*/Lo o DLIAS C> <o H<¢ >
D>5d <?<IC Ao NP_>J <O AbsLASA>Ya So-*Lar, PN*L C><om bNLLII B0 0.

2.3 >HeN*PC pa NALl P<'L*PLo*M< C><o ba*a.*</<o ba.C>< AL*I'C

>N pa WLl P<L*PLo*C a¥®P¥C ba*a®*<r Lo ba CP>< AL* >0 b>ALYD>* N € acc<coc DA™
DLYbLC. Clo baCP>< AMa® ALAT AL =g, <Do BLYAT a ¥ C a¥*C>AT NP>L<5* Do 500,000
P<<no Drro et (km?), <M< 0 Al oa W<l P<L*PLAMY L. CALLH<I* NI ALAS BLIAS
NECSCAS IECPIN M P<IL®LILC Ao *bo A*Lea® ALALT <> CALALS Ac 4> <Flbec_>* Ac™L
2aN<ALl bNLI<G5AS, A*Lea® ALALT NPC S AS bNLo*8>2C< bNHL Y5 5N Drd<lor <5 ALea Lo
<P (baa o baCP>< na B> Ple*lo) CP><o bNHLI< 55Nt CALAG™ o
AYD>a AJea P NC>>C ADoULAIPNCE 5NE Pa >y D>GA<I®NE A% LA S5N®,

2.4 ’AL*’Lo*I'C boAc<-cdo*l< CP <0 ba."a.*<F’do ba.CP>< AL 0

ALTD>Cend®dS ba CT (DFO) Acne >LC AcndCAT <GP AA SN Lelbd* M 5N b>ra <N Clo

ba CP>< A *a o ALAT. CALA®b 5><I%NLJ, AYAtNONE b>ra <o T PYUcAo® <GP D>LC DS Lo
@ NPa® AVNMJ AP C¥a So oo NPFCC A (<L AP BLYAS) ALY MLC <L PYen©
LR I>C>a N Chdao ALTD>C>nttdo (DFO) 14t D%PLYo A'NNP o <o AbLAC A<
<L AcnICBYA B NC>E ID®CP>AC, PN A<ILSADPLY< LR D> 50 <a Dl oG C> NEC S A BLIAS
APLPYDULC > da g Db 5Nk s<ac s <L <D< A D% Lo o, AbrD>NoM, <dg-e<s
bl ar Lo CALUP>LC Clo av*CP><*Il. CALAG*L.o%, Ca. NNGYLIIN Acn<Ibo<qd<Is<
H< <L <O A4 D*Lo*Lo* .

H<+é > D<IIC AL o NPoNE ¢ <D< Aol A Y Sa*l <d o *o 1977 <L 2011, B<~c_~ <L
£ <O A D*ILa g DP<ENT b>rad<®NE B> a d<IJN*C Dotbe<UPLYC Ab 5 C> oo C*dao
A*Udo BLYo NPCSC AS <ICCHDN P<L4PLILC Aba Lo ¢ <D< <L <HJ<IC bata *</ Lo H<¢ ~
ADBSLAEAD Y a ‘o Lo NP-LHJ DI/l o<+ DI </<IC AL*La, PN*L P<LSANILYMC ba CP><

AL g (Simpson <'L_ Kulka 2002; Kulka A<I® <IP>= 2004; Simpson A<I© <>+ 2012, 2013).

a¥*CP><RD® bD>ra A I CD> >FD® PR IS Acn Bt YLILE LP o asa M NL* g
av*CPD> < Do P<LALPLY M D=LAN M a v C> <D< AcdPnFCH . -J*<P™L
av*CP><*ID® AcndbBLE P> </o® <D< AboLAA>Ya ‘o™ Lo <L <Jdo
A*ata <P o H<ECs ABoLAADYa So-*La. CLT AMLAS NPCSc AS DLIYAC

agyD>¥ra B> C>Ro-L® AboLAA>Ya S Lo Py oo, A<Dt Yeo*lo

bl aPn <o *MC. CLra av*C><D%® DYGh 5> % A, DI H<¢_* >d*</<IC
AL, AMAC DLYC a ¥ <CH*C P ADC Clo AboLAAD> Y= *D< Pl Lo,
ABI>NAlre AMa® ALAT N*CScC A bNLLY<ILAS B9 <P o 5<¢_* D>J*</<IC AL M >
CP<o AB* DYGE M a <o, /DG 1o, <o LGDbo. aoN? C CdNP>NYJIN 2, 4 <L 6,
CdND>NEYS>® IPRSa- Mg /<L Lo-*MC Ado*Mo- AP<I—GC*NM< 1980-< <L 1990-<.
CL*d< bN%*A %YL LL*NIPC>D NP C S AS P<LL*YLa* o AAD D> AcndD>vo 1980-
1984, 1985-1993 <'L > 1994-2001 CI*N>NPLC b/>aPSo Mg /<LS’Lo-*"C CLP M
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oKL g (bl al>io® A LB < o Mo cot) <AL boN>o 1 /<IL*/Lo>"C
CLbd<d A NPC S A DLYAS. Coa bP*a P a*"C Clo av®C><D%® o ¢*C>{® Ac Y>>
B>AYD> >4 o€ b a P beo o o Mo ly U< C* oo <L <M A<i50*1C
MA>NCDPLo Mg CL*d<I DLYAC (Simpson <I'L_> Kulka 2002; Kulka A<I€ <I>< 2004). a.a-<NV¢ C:
Cd*\>NEPJN 3, 5 <L 7 CENBSNPALE IPSa Moot /<LL*/Lo* o N*C S AS C><*Lo*
1977-2009 (Simpson A<IE <I>< 2012). DN B> > QSGIAS, CLT L® AyarNe
aa A D>LC MAPbeo* DM e D>o oo P<IL*PLo " CASI<IL® A*LAS NPC S A BLYAS,
CLA*gbN® av*CP><* Do b>rald*C>V¥o (Simpson A<IC <I>< 2013).

<AGJUNa- CAALo AT bA< BN LS, AMAAG® NFC S Do BLYo® a oy Db Cc >nec
A<= 5NE C<o. CLEd< <tJ*<<lo NFCSCAS, IMA<IBAS A 5 Ce DL C<oL® <tJ<IC
bata®</<do H<C* AbLAKA>Y=a So-*La- AP<I—GC®NLME 1980-C. CALASL H<I*NJ, C><*L< 1986-
2005, /<LPLo >N <IMA<ILAS A 5P Ce D% <IJ<IC ba*a ®*<?*La-C N*C AS <*da-®\>S5N*

bl a P> thD>c B>LC AboLAAD> Y *D< Pl oo C> o L% b>ra A<DVl ad*C><r.
LALLM oM P<ILH Lo C o <LJ*<P* o NPCSC AT, A CINE CHheC <L A*Lea® ALAM®
NECSCAS b=artbea® L >*>C PtePeg <'J<IC baa *</ Lo H<¢é* <L (<D<

A SLACADYa So o <L <> B>P<I<IC AL o AP<5o- PNGSo-*Ma-—1980-C C>>
AP<I—GCSa=a-< 2000- (Kulka A<I® <I>< 2004; Simpson A<I® <>« 2012). CL*a. <IDc*N_>J, /<IL*’LaN<
CLT® A*LA€ BLYAS NPFCSc A bPea Do ® > >LC CAL- <<t P<IL*LbECoio Moo <ID*NHNE
1970-€ <L AP<SCia* oo 1980-C. boAc <<l PNA<TILLC Loa GC* <GISC >*Do, CLb <
P<UL*L o CHheC <L A=a® ALAT NPCSC AS IMAPP<<12< AP<IcGCoa*=a-¢ 2000-C <L >
PALP Lo QJ*<P<da NP CSc A MRS *h>c >*> CAL*Lo-< 2005- (Simpson A<IC <I>= 2012, 2013).

AM=a® ALAT® N*C S A a5 M N<® Dot G#PYLabe>C <UL %/Lo Mg CD>Ra H<¢_* D>5d*</<IC
AL o, AcPtbra5 50Dt AMAILAS A% C >>C C><o- ADMC PN, CALUc >n- 5N CLT®
AMAC DLIAT, AMLa® ALAT NPC S A A5 CD<PSC A Do AL g D </<daC H<~¢
D>5d*<P<IC AL* o, 05 5P ¢L=N® A oUA<SAD AT bNLIGLHAS, C<o- 5 IS L0 DL Cdyb><* e ©
(aoN?*L C: Ce*NP>NYIN 2, 4 <L 6).

<d oMo 1980 <L > 1984, CJ*<P<lo N*C S AT ICCFINKIL /<AL L D>*>C C><a L

A ¥*CP> <D< Qo B<¢ > P5P<I<IC ALM o av*CP>IAa >< 5 Do Aol <A Y=a So*Lo, ba*a <r*L
BH<¢ > PSPLI<IC ALM o A%oLASAD> Y *D< PreLo <L > AcT* bA<. C><*LC 1985-IC NP_>J 1993,
bl arbrac B> NP>Lo < <L A< 500 <L Lo C <<t J*<¢<lo- N*C S A< (Kulka 2004).
C><o Ad*a*M=g-—1990-C NP5 <Ado-*"<-2000-, L J*</<dg- N*C S A bN-LI< 5 >*>C C><g- DI
A LA A #D< PLLa, Pl D9IIC H<¢_ D> <I<IC AL*La <L 5 AT bA<. CALA*b <IN,
CAL*a< 2005-T oS, bb>ra o T Ao CHIE <CJ*</<loc NFCC AS /<ILbeg /LSS <ID*N5Ne

<L SAME AcSIPN R D>*CHME o ¥*C><* NN, ALY G5 PUAL—5NE b oAc<-—<lg*C
<A< T bP~aP 5N (Simpson A<IC <> 2012, 2013).

P> Lo 1986, C*hNeC NPC S A <lbé_ 5t /<AL L >ILC <o bH<c_ D>5d*</<IC AL*Lo

av*CP>YAa <500 AboLA AP a ‘o™, A S CH DA D>*>C CP> o ba*a®*</*o H<~¢>
D>5d*</<IC AL*o- A LASAD>a Sa-*Lo- <L > AcT* bA<. >da-*M~g 1985 <I'L_> 1993, L*a. GC*
B>AFC>GC DI ad*C><* D AMA<iLNLNE AP B>SLC, P<IL*YLo S bP a Pbeg*DIN® <</ 55N
A A< 50 BN SAS C<Ro- ASboUA<S DY *D< PlLo- <AL AL a ®h 5o, PYYR*NoNC
1990-¢, AC b D>Pg*D% <*A<I5* bNL¥<iL o CLdo*L C*heC NPCSc_*o® <L M>o¢> oM<
CA“ALoD>GC >*D% AcnoP>c >*Do (Kulka A<IC <> 2004). CALA*b 5><I*NJ, AP<I—*NM< 2000-<,
Bl aP T M C boAc-<o*NC PUYSALC>LC b>ra Ao T Ab S CH>IE CH< NP C S AS

M APbroc P>LC CASALaP P>*D® ad*CP><*Da av*CP>BYP>NIT AboULAIAD>Ya.* Dl (Simpson A€
<>< 2012, 2013).

LR LM 5B b oA o™ B> > C<Ro- IJ*</<lo- N*CS A ID*NM 1980-1984
<L Udo H<E e DSP<IAC AL o, A*L=a® ALAT® NPC S AS ICC* DI 5 B>*>C I %/ g 1C

Q¥ 5N ACH L < o0 5d QIR bata ® <P H< s <L <D< ABHLATAD> Y S *LC.
AcPPbogS 5a Db, AT dUEE bN®A%ILIC A*Lea® ALATT® NPC S AC PN Mo B>*>C C><o NLo 44°N
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(I, A*La*lo B*IIC AL a *<P*Lo A PUo Lo 6<* DP</LC ALY C asac > o,
<lbe® AT d MRS CP><*LE bNLY<L 5N Ch<o & <D< Aol < A a So-*Lo. ID*NoMe
PNGSo-*M<-1980-C <L > IDSoL*M o 1990-€, b P*ar*b o >LC NP>Lo->M< <L <IMA<ioo e
CLbd< L J*<P<IGDC A M AM=aP>< ALA o NPC S AS; CALA b ><I*N 5, D>*dP</<o-<D< H<¢ =
D>5d*</<IC AL*Lo- bNLY<ILAS A5GYLe D> € AP 5<% La Nt >R 50-C <M Ptbeas 5Nk (Kulka A<IC <>~
2004; Simpson A< <P>< 2012, 2013). CP><*Lo 2000-*M*oC, I*-c<I*C>*bo- P'LC bP>ra /o

A CPYg CP><*LE A*L=a® ALAT NPC S AC ID*NLME CASLo A ® Ac®d/ny><c >+
a¥*CP><* Do, CL< P<IL¥PLo*NC oA <Lp H>IKOMLNS CAYID A*La® ALAT® N*CSc AS
<ID*NoME 1980-S, Ao aa P a* NN PN oMo Mo b P*a b o5 >N® (Simpson A<IC <>«
2012, 2013).

PN bNLLIDOAS (6<é > Bd*<P<IC AL o, <o ba*a *<P*LC < AboLAAD>Ya o Lo
<o D5 o <D< AbolA< DY a So-*La), CLT® DGMo ™M <L av*Cen Il av®*C><D®
a¥*CP <M deoNe, <Id aPoNt <L <<PeoN® bALY<io S CLT L™ AMAS BLYAS b a P o DN®
sl B>HNME MA<o M C Ao >*CHM o 1980-1984 DG*Lo*L oS << >N A< e
<D*NoMe, 1995-2001 (@ <NP*L C: CNP>NYJN 8 R o ®hAS bD>radI®NCH>NS; B>b>II>NC i
(Simpson) <L d*b (Kulka) 2002 a.>a A%YCP> 5N® M A<is0 o0 boNM>o->MC). b P a P b oo
Q¥*C>RI%® a ¥*CP> A< 5N NFCSCAS aHa MY<o <Y >*>C L J* <o N*CSc AC (55
>4+NC), <AL asa AL o< Nt C><o AMra® ALAT® NPCS A (38 >4+N°) (Simpson <L Kulka
2002; Kulka A<I® 1>+ 2004). a ¥*C><D® a v C> <A< 5 5N CHhe N*CSC A bNLLI<HAS

bl aPtbrore B*>C ALNM 47 >4+Nob. Id*o-*Lg<D% b>pal<I®NC>VE a.o- NPl C: Cd*\>NtPJIN 8,
CIN>NHLE CLE <D CLT L™ av®C><D% a ¢*CP>E bl artboc >LC, C><o 1980- NPM<
AP<I=GCSaP 2000-, CL I AMA BLYAS, Pr<lo- asa e U B>*>C CLI < J*<P<lo<D< N*CSc A,
<L asa AL 5<da Nt CLd<d AL ® ALAT® NPC S AS. bNLLI<GHAS AMLa® ALAT N*C S A€ C><ac
>d*</*Lo o< P> <I<IC AL o I AP*broren2C PSP 5Lod® (e <N’*L C: Cd*N\>NYJN 8

<L <L *hAC bDraA®*NCP>YC).

o N? C: CNB>NEPINS 9, 10 <L 11 CINBNYLLC IPRSa> =0 boAc-<lo*'C av*C><D%
a¥*CPvo Do BLYe o Clo <JIC A*Lea®*<P*lo A*Lea® ALAT AULA<®NS Aba AYdSdN e
(NAFO) AT*d*La>1c 2J3K (B>ASUMN) <L 3LNO (>P<ENT <L_s B>ASLIT), C><o 1971 NPJ 2010 (>L*=LE
Simpson A<IC <>+ 2012). a5 M Y<Ia*<* b oAc-<la 0 a ¥*C><I® a ¢*CP>Ig CLA* o BLInC
Cd\>NCH>2>* >dao <TJIIC AMa®<?*Lo A*Lea® ALAT® A% 5LA<I®NE Aba AYAIN (NAFO)

AT d*Lo*Ne 2J3K. Clo av*C><*Dl, <tlbé__5* bP*aPboc B>LC av*CH><I® a v*C> C><o
PJRE®NLE 1970-C NP M PNG—So-*=1990-C CL*do™L CHhee0¢ <> AM=a® ALAT® N*CSc*oF,
<L NPLPE AP<IeGCSa>e 2000-C CLEA I <% <P<lo- NPCSc AS, Lt CP>< 5Nt <IMARtbeo-Sa>NC
Q¥*CP>RI% o V¢ CN CLA® S BLYLC, <tJ*<P<lo NFCSCAS b>pac B>*>C < e
bYearbroc >o Mot a¥*C><I® a¥*C> (> 99 >a~NC), br=ar <-c<IoN® CALNAa I AP o
76 >5\No* C><to 1977-T NP=_5J < 1 >4+N 2003-T, boAc <o PYAL LT HN NP>NHNE 11
>8NS NPME 20 >HNE Loa GCYB>*D%* IGJa. CHheC NPFCC A bPa P ba >LC AP<INE 57
>8eNE CP><o 1978-T NPNE 4 >N CP><o- 1994-T, P> 0*LJE <P >Nl NP>L >*>C 6
>heNo¢ C><o 1996-I <L_> 32 >5+No€ CP><o 2008-T. A*L=a® ALAT N*CSc AS b daPc >LC
AP<ELNE 68 >heNat C><a 1979-T NPNE 10 >8NS C><o 1994-T, Pr<lo- bI>ra P 5Nk <A<
AP DOMa>oMeg® CL® BLYAS, NP>N-NF 30 >8NS C><o 1995-T <LL_> 47 >4+NoC C><o
2007-T (Simpson A<IS <I>< 2012).

Ctda ™l Ao BLio NPCS  AS 5<¢ T <L ¢ <D< AL >0, a.g NPl <Tpe <KLLM <IMA<iHAS
<L P<L*Lo P C <RI PLo N b a > JoNE AMa® ALALT NPCSC AS, A<D C><o
B<ai e PSP <P<IC AL o (1975-2010) <LL> <IvJ<IC AM=a<P*o B< > <L <D<

A LA<EAD> Y So-*Uo (1995-2009). <A TS, <J*<P* o NPC S A Pg<® bCPeq Prbegc [>*>C
QNP a¥*C> D% @I CY® <L > <M A<ioa =56 ie, <ID*NLME CASALoNAa® Adbso
Acnv¥bt N, CLIT® bB>AYP >SS <M APtbeg-Sa-* 1 a oS NPl <I'pe H<I< ML MA<IHLAS <ML P<L%PLa> e
CAL*™Lo< 2000-T o, >Nc5HNE bbb A€ CAMLo B> D>*D% o ¥*CP><c P>*D o, <tL_> Cd*\>NSP-5NE
boAc<a™C PP L C <Id HAL LIS D>pY > > < <ID*NHME CAS Lo A< Do Moo,
CLT L%, A BLYIAC NP C S A Clo b<c> <AL ¢ <D< Al g CL® bP>pa YL A oUNHAS
oA=& */LSLC ID*NLME <o-J*DC dC IGJC (Simpson AIE <>+ 2012).
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B>ra Ao A taa td U >LC BPD>*CHDT, Pr<do AboLAI®N PP*C 5% APCA Lo C<<o Db
<tJo 59t 1oL 72°N (d<lor) Aé*a*dS A% 5P Db << P>*D%* I J*</<o N*CSc_*c*, a sa A%’ 50

< J*< Mo Pe*LC P<AL*PLo*C (Kulka A< <> 2004). ALTP>Ccn.rbd< (DFO) bbrardo™lc
D>P>*C*D< 10D PLo*La, CALYL SN ProcrLo™L, b>pa®PPLe® CAI<d CLT® AMLAS BLYAS

a g yD>rLYC CP> o <WJIC AMa *</*Lo A**a® ALAT® ABoLAI™NE Aba A746dN*< (NAFO) AD Lo
av®*CP>AT 0. ba 7> LC P ™ C < IAC AMa*</*Lo A*L*a® ALAT® AboLAI™NE

ABa A7465dN*MC (NAFO) AB o a¥*CP><*Dl 1 (AdPD< ALY o) <'Lo <JIC AMa®</*Lo A*Loa®
ALAT® A% LAK®NE Aba AYASIN T C (NAFO) AT d oL 2G <L > ALUDA=a n<Ibns >0
NP>L7D>*b0 "o AccP>NPLb oo CLdo*LE ad®*CP> <R Do av*CP>RD® a v*CP>3* CLANJC
ASGEILa NP AP YL C CL NEC S A BLIAS ID*NLME AASe-C (Simpson A<IC <> 2012. 2013; DFO
2013).

<GICL™® ALT>Cnrbd® (DFO) a A& *INS b>pa /<o (1970-2010) Pdr<t AboUATAD> Y a Sa>Lo
B>pa *PNLLE CLE I %< <o <L C*he€ NFCSC A b Lo LC D>*I<IC P ™o NP>LY M oo
Clo a¥*CP><*Dl (McRuer A< <I>< 2000; Simon A<IE <>« 2012). CLT* BL¥* ACH_5<IbCA% LN,
A5 CDNo AY>o*>ANLC ALea ®<?<lo Pdr<d A% oLA<A>¥=a So*LaS, Ac_a*dS ACHAYUL <IN Do
Clo AboLA<EAD> Y S LC P Lo <TA>a*PD> N, A%Lea® ALAT N*CSc AS a.ayB>Ya SLC
C><oclL® Asbacl o DIt d*NPAD>< <4 D%’Lo*La (McRuer A<l <>+ 2001; Simon A<IS <I><
2012). L5* ALLAD>¢* av*C>< Do bNLI<ina® ALea®™ ALAT NFCSCAS Aob*>C /dr<]

A SLAAD> Y So-*Uor, ICP>P® ba s T% (<JIC A*La ®</<lo ba.CP>< ALA o Asb_sLA<So5 <
Aba AY45N [NAFO] AT*d*Lo>L 4X) <L <IC>P® A*La T < oo (<MJ<IC A*La ®<r<lo ba. C>< ALA.o
Ab LA IS Aba AYAIN [NAFO] AT d oL 4x, Ao<IUoo SGD>=< ABM). av®C><I® a v*C>I®,
Ldo™L A*Lea® ALAT N*CcSc 2o Clo a¥*C><Ir, bl artbeo*/L-LLC CAL*NAa =Nt C>< ot
1970-€ <tAa*<® b Ptbea Nt ALea® <P Lo Pdr<d AboLA<SAD>vea So Lo (J<IC AL *</*Lo
A*Lea® ALAMT® AoULA<®NE Aa AYAIN"C [NAFO] AT d*La>L 4X,) (Simon A<IE <I>< 2012).

<QEGICLE bP>pa ot CP><o A*MGo*Do>Lo YA=C. 56 (1978-2012) b>pY>NY>LC CLT® A*LAC
N*C S AS BLYAC a ayP>i¥=a ‘o =g Clo <A*D%’LaT (McRuer A<I© <I>< 2000; Dutil A1 <>« 2011b;
Simpson A<I® <>« 2013). <J*<¢<lo N*C S AS ACHULILC, A5 C>< Do C><o >d<IC
A*Lea® <P o e H<i e <L b aLo<ILNE av*CB/>NNT Ao *lo C><o  >nsN<=
a®h*Lo. C*heC NPC S AS CdyB>A%o®h>2C, <L > ACHo*>A% 5N aoyB>iea sHNe <J<IC

baa ®</ Lo AMGo*Da*LC, CP><o AboLAA>Ya So*Lo 5< < Ao *LC P oo, <L
PO Lo Lo AIAL® a®\*Lo. CL® <J* <P o <> CHheC NPC S AS ACHN<IbL>C > <P Lo
AGo* D C. P<ILPLa> Ao ® ALAT NPCS . AS ACH o8> Clo <4 D*’Lo>Lo.

a¥*la /<Y MLC ANNG® a®ho® <L d_Fto®ha® PALYe® a ®ho? <L 5 av*CD>Yea * Do, A5
ABSLACAD Y Dot 5<E > AMa LT Py gt <L <I<IC bata *<?* o AMGo* Do LC. DG™LNC
K*PLY= g 5S A*Lea® ALALTT NPC S AC <PAIBGIMLC Chao B5d*<P*lo AMGo*Dao*LC,

Ab P C>o*\><* DN Clo 200 B>*DNICE (M) B>*DNICE ANe-bNMDAa Lo, AclyD>< 5N AC™NE

Ab_5* CPRE C<a L'Cee Atbro oS, C*heC <I'L> AM=a® ALAT N*CSc AS Cd*\>NYLC < Pel™
bN-Lobo*M oo av*C><* Do /<LLA>ILT, Al 5N Ao ® ALAT N*CSc AS aoyD>yeaLC

bt PHAS <P Do <UL av*PCCAcLeHN® ARG a ®ha . <rpe 5<I<H<d CALACAUoC CL T L®
D>LYAS CN>NYALC boDAa® <A< boAc<-—<IL*LC <oJ* Do AdbSa>¥o (Dutil A <>
2011b; Simpson A<I© <>- 2013).

NEC S AS AGH S <SGUM (YOY), e A®C>2C ALY AMa® ALAT NPC S AS, AV B>*>C C> <o

0a Nl L2d* D™ LDAS Al bebCLS IS (IYGPT) P2 Acn<I%Jo*Lo-< C><o 1996-2000 (<I>J¢
<L PNAR). CAI g *DN<ILT P<IL*PL B>LC ALA*a T C><o <MJ<IC bata <o H<-c> <L

& <D A%oLAS A a S Lo (Simpson <L Kulka 2002; Simpson A<I< <>« 2012). AL*UDA*an<Ib5LE
CAYI< AC*NE CLE < AIGHE <ISGJT (YOY) AYBRE Sb>ra A< D% N 5d AcDIAan<IbLC <Moo DL
CL*dao N*CcSc o ALA*a*LoS ABHAS CALNP <I*PNMYE <WSa <HHLC asa AY<In<MC Lye

BbED>o Mg, [P (< 55 NCCGE_C [cm] CPa*NS) NFC S AL, AYD>NE D>P<PhedE bebCLSIC b>pa AI®NoNE
Ao ?AD> >N SC P<L* Lo ot <lboé 5t <Ppe 5<I< M oM ALAQ T av*C><DaC. CLANJS, ACHLE
<PAbeé_5* bNHLo b5 5Nt P<IL%*PLo Mo TPYE <> <I*MNE (> 55 NECGE < [cm]) CHheC <> AL=a® ALAT
NECSCAS ABZB>N=ME AIGME <ISGJT (YOY). A Acn<tUNoPe AL=a® ALAT NPCSc A,
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<M AP*bro*PL BLC <o A CP>NC LPdao Y€ Ao CP><ko- 1995 NPLJ 2000 Clo Pao

< JA<LPMC ADoLAL AP a o Lo <L D9 <P Lo o< P>d*<I/<IC AL 0. CALA*dH<I*NoJ, Cldd
CHNeC NPC S AS, B>rac D> D MR b YL L C Mg [PYC A > CA Lo NAa™® <ID%*N>J
A&B T Acn b,

3. ArA<doo*rC ArAdoore

3.1 oa NI NPBLYD> Ve

NEC S A P<ILL*ILSC CP> <o <tJ<IC ba*a ®*<r Lo A*Lea® ALAT CP><o <IdP<DI <IL>

AYD>a A5 >C ALn<ota® AboLA<SoT Ao C><o <IL<lo A*Lea® ALAT, AL<1=J<®*Dr*
<QJ<C bata®*<P*Lo ALAT C<o <IdP<DI (Mdller <L_> Rétz 1999). CALA b ><I*NJ, AN
<LAPMCH g bR al<5o-5 1S AboLA<PNBo o <> AcnICDYA < NC>E <ID*C>c >*DC < eg-
AcndB>i¥o NPBLYD> Yo NPC S o, DGR Mda*C Mi<ino ™ o Clbda o <A Do Acnd>< Do
NP>LYD>Ye AALD>PC>Ya M PLC Lea >y,

3.2 AMAe*rC ArAdoo*r< <4'Lo boAc<-cdo>N< ba*a<r*Lo ba C><
AL o

ALy J<IBCH e <L UM A<iso0e MR CNE NFC S co PN Moo <M< C, 6<ée >5d</<IC
AL <D< ABoLASAD Y So-*Uo, CD><RYE AD 5 CD><¥ D << <L (<D< <d*D%*La*Lo©
DP<IR[ bD>pa o™ b>ra <IN S (Simpson <L Kulka 2002; Simpson A<IS <>« 2012, 2013)
b>ra o> >*IN Adea*=o 1977 <L 2011 (bH<é_* D> </<IC AL*L o, <IJ<IC baa *</<lo b<-c*
A HLACAND> o) <L D<o AL b>rad<So™ b <IN <Id o-*Ma 1971 <I-L_> 2012
Go<=é s P>SP<I<IC AL <L MNAS, AASAL AD oo D<I®). AYD> > Ctda *LE BP<IPhede >R 5aC
B>ASLEIE b>ra Ao AcnICD> >N ® AMGa® Do Lo MAS, [5G, /dr<s A sLA<SAN>o Lo

D> _50¢ < J*<P<lo ¢ <D< AboLASAND>*LC, CALYLH<I* NI CLT PP<lo PPC < APSK L

B ALPCILS® <IPNJ AWbabdS <A C =g A LA<PND HNE, CALALS, B>ASLEE <L
DR P P> a*PD>CND>LC <L Acn<IbrLaN-5*c< CLA*a- L% NPB>LY>Yo® Nt C S AC
DLV ba CB>< A*Lea® ALALT ALSC. BP<PLAE B>ALFCINE PYUCAS A US® AcnyC>V¥o NFC S AC
DG o o A< *C NPBLYYa Lo B *C o av*C><*D< Ctda oL A*do BLIAC PN*LaLC
P<IL*’La> (Simpson <L Kulka 2002). CALAGL oS, D>P<*htd< bb>pa /o™ <D*C>e>*

A AICD 50 boAc-c<lo g IMda g, CALULHI*N I bP>parllo™® C><o <o <D<
A SLACAND> Lo <>y CPLLE, NPCSe AS BLYoC ALY L CALACSB>NNT o> 5NE

Qe 5L 5o <D* << B> NP breaPn <o C><*LE AP<IGCio* o 1980-C NPJ PN*L
1990-¢, CAL* DOP>CLC Cao av*C><*D ot DPH<*Lo <J<IC.

<A H< s QL <D< BP<PREGE Bi=a P <Sa < Pa*LJC 1995 <p>ab LC CL*d oL
<IDa-1995 DN IR Lo ¢ A 5LANT b oAD' ID*C>< D b>ra AN,

A 5*CP>J*a *D° <L *NP*Lo® boA*La* 0" Ldao A*J- (IDa-1995) <L 5 b*Ac® (AMSGo)
bL® A% oULAPNE Ay *LC AaAJCP>a<5 5N NPCSC AS BLYa®. AboLAPCNE <IPPs5o->c
aOaA®CPY<L*>C B aoN?™L C: Cd*NP>NYJIN 12, 13 <Lo 14 P<Fa o€ dI-H<I*Uioc CRB>PNJNIC
Q5 A®CSIM LP PYA DL, av®C><R¥D% BAPTC® P<hede <A D*C>ILe% LPA L NC>5N®
a¥*CP><DF D™LALLM asa NS INt AL ADILI® AP bl (>B>NPYD>P<I+D%* C<<g) <L
av®CPAc <QJ*<Ido av*CP>A®* (2J+3K ao N’ C-I: TN YINE 12, 13, <HLo 14) Acn<IbsLe D>*d<oc
<D A® Mot AL LJ*<P<IC A*La *LC ba*a #</<lo H<< Ao <AL > </<lo a ¢*C>A
Acn<IHoLE b<c* >*d*</do AB*L (BLNO aoNP*Lo- C-I: CNP>NPINS 12, 13 <L 14). CLP* o
<L J*<I <o B <I<o 5 A b>ralSaD> Vo, ao NP bPaPn < D>SLC <IMda*h> Nt 90 >heNo
Asa LMo BLIAS, CALLE 1980-*Ma* (a.a-“N¢ C: Cd*\>NPINE 12, 13 <L 14).

a.gN? C: CRND>NYINE 15, 16 <L 17 CIN>NYHLC AP *Ma* a.a-“NP*NC DGMiat <M<l 50> o¢
(>0 A SAT/bL™) CLAd 0™ Do NFCSCAC DL oS, BASLNYNLY (UIIC AL *<P*Lo Ao ®
ALAT® A%ULA<®NE Aba AYASIN"C [NAFO] ATt d*Lo-*Lo- 3Ps <L_> 3LNO) <L_> >P<Ph™ (2J3K <L >

10
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3LNO) bP>radiac, CB><*LC 1971-T< NP5J 2010 (B><k*LE Simpson A© <P>= 2012). CL*d<1 Cd*\>N*YJIN<
AscB>C 5CYCo® NPCSC AS A0 C DNB>LIN M o,

CL™MC <= D*d</<do AB*LoC, <QJI*</<do N*CSc AS <tha*<?® bla Pb-c ¢ >LC Ctda L
A*LAC BLIBN* =0 (N C: CN>NEPIN 12), <o ®<Ye® <o (2)3K) <L Pt I <M o * <Y 5o
Qdea*Mo 1984 <L 1994, <J*<P<lo- NPC S AC B> on<a ™o *\> 5N bPa oM< >*d<lg-cDC
(BLNO). bI>pLNE P>*dr <P <Ig-DC a LT b>pal<*C>c >LC PP Lo Pea*LJS 1981. CAL®

Ay A CIRNME <A Peg e o¢ bPa PP < LC IMAa* >d< < J<loD <L 5 D*d<Io<D¢, PUo Lo
1991, <" J*</<Io-D N*C S AC <l do-*h 5 >SLC <IMA<iLoS Clo 3LNO CP><<AL>Uec 2J3K ALAMLS,
¢ oo CASLaD> B>*D<, M50 <tJ<lo ALNP<5c B>SLC 5-6 Mo hD>c >SLC <Mdg-ShD>< 5N,
CP><*{c 1995-I NP_5J 2001, b P <o N <t J*<P<lo NPCSc AS, CLT* <tJ<lo- <L_> >*d<lo,
G < <d D> DL HE.

LR HALHMC boAc<S-<do™ ' CPN>NCHSC <Pre HILKLPY > oot UM A< be P C (<M da>Pe
ABHAY/bL®) J*<P<la NPFCSCAC (@ NP*L C: CN>NPIN 15), C><ahAa ™ L5 AbGNJ
ADBADIT. C><a 2J3K-T, <Mdco® A5 Db N (NPBLYc® 5 A5 /bl®) <KD >*>% Yoo-*Lo
PNG*NHNE-1980-C, bra>a*hD>cSa-*C << DLAl> >N PNG—*NME-1990-C NPJ AP<I—SCia>Ne
2000-S, <L o> TPILLO<IM Mg h>cS 5Nk Lra>c®D <DGC* Do <GJo. C><a- 3LNO-T, ASb_5*CP>c
A t<Y >*>C P2>a Lo PNGPNMC-1980-C, bPa>aPh>c55N° <Mdo-*N< <ID*NLMS 1990-<
(>ASM), PP<lo bB>raPNb Do ADP*beo-Sa- g IDGC >*Do <Gda (>P<h*o <L BASL o)
(Simpson A< <><. 2012).

C*heC NPC S A bP*art <<l P>LC bo v =g-cDNt L <A< T C <J*<P<lo- N*CSc AS
(o NP C: CEN>NEPIN 13). CALAb SN, <FAPPCHJS, IManly=J<®Ce ALaNP<s5e<

<L 5o J*<P <o <o PP <d<o a¥*CP> Ao PSo*Lo b aPcc >*Na M (o NPl C
Cd"\>NtPJIN 13). bl PSa*C AMAa*N <P <SP D>LPE CLT® av®Chro, <Aoo <tJ*</<lo
NEC S AS, <L> CALALE Ao CALH<IBN<KHM o 1bPLo " C Mo ly*J<*C* C ClL*dao
a¥*CP Ao <ID®NJ AADITD>E® bl=a PS> = o AP< o 1995-TC NPJ 2001, b arPn<So->N<, <L _>
D>d<I<I<E M A< S, ALACPLMLC <Prbeé_s® <M iPbo*?L>LC, <l do-*h> 5Nk LSPA®AN o

<A Aa®R>c5 5N NPCSC AS dd a*M=a 1995 <L > 2001. CLra. A>T *N>cSaGALE oCr*CD>a* o*
<L AD N> N BLIC TS, CALAb S<I*NLJ, bALYB>Y A<l 1993-To-S, ANNT AP<In®
(<L YT AP<INL®) be?SN<I®PLALE AP >Ny > oL b>ra <o 1e, ACM S <ho®h>co*C
blra P NC Clra AcPB>NYD>YeaSLE b>radd*Co*h>cSo* o a¥CP> A b>rla H><P=o5LE
(B> a AL S 5o PN b>ra <SS C),

CD<o 2J3K-T (>P<NI), A 5PC¥E CHheC NPCS  AC IMde e B>*¢L>LC (NP>L=5Ne 1.5 A% 5 /bel™)
<ID*NLME PYRE®NME 1970-C (ao NPl C: CIN>NEPIN 16). <IMA<io M bPa PP <<l >LC
CALNAa < 5Ne ID®NMS 1980-C, bCr<soN << DL 55N ALNM 0.2 ABos/bel® 1995-Ue*No,
CA%la 5 AboLAPCD A< PP C> >LC. BALINS <g®\>cc >LC LdNda b*Ace PYcria,

<o <YS>N® 2008-T ALNPo* 0.56 AS5/bL®. CP>c 3LNO (>55UI7), Ao C>Ne C#he< NPC S AS
Mg > >*>C Yo a*la AP<IcGC* N 1980-C, <AL bP=a >o*h>c5 5N <</ 5Nk Al a Sa*C
<ID*NoME 1980-C <L 5 PNG*NOME-1990-C. A5 C>NE (SASMUI PR ) <M do-*h>cc >*>C

CAL* o€ <D*CP>cc B*YLYLCoC brAc A%UAC <UL Mo <3J—*DN* 2006-T (Simpson A<IC <>«
2012).

CL*PL5 5, BEAYDNE b a PtbaSa*a* A*L=a ® ALAT N*CSc AS <IMdon Ly U< C>e

<A 5<G 5 DALC AP BLYAS, PY<do <Tae H<I< Ol 5o b>r>Nede <tJ<1g-D¢ (2J3K) C><o
<LAae<® b a Pbroc >LC CALADS BLYAC (a.o NPl C: CN>NEAJN 14). C> oL B>*d<do (3LNO),
Bl aPn Lo A6 56 5B C B> D% Id oo~ 1981 <I-L> 1994. CALA b >IN I, A HAS

g > P>*DC Ab 5 AD>a #D< Yo Wla H<c DOP<I<da Ab Lo b a P < >LC PSP,
CP<oc bN LI g P </<do Ab*La <M< >*DC ¢S P, Pa*La 1994 (<L <P C>NLNe
B>AEI TSI A ¥N BEAC= 1), bP=a P <M A*L=a® ALAT NPC S AC M <e<lc >SLC
CALNAQ 5Nk, AS<I<L*Dt >*d<da, CLbdao <IMdan Ly *J<*C* =g
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boAC <o A a® ALAT NPCSCAC b P <o Moo <M< o B> CAYI<

<L J*<P<lo NPCC A (ao<NP>L C: CN>NPIN 17). C><ka- 2J3K-T, <Mdc S A C><< (NP>L-5N* 8.3
A5/ L™) AYDD>*>C PN 1970-C, bP*a>o >SN <P<P S 5N PNG—*NoM<-1990-
< B>ALNYINE Mg \>c P>LC ID*C>—*NoMS CLAI< b*AC A 5LANS 1995-T, <L >

<UPP IG5 La Nt CALMLGC. B>ASMEE <L DP<PedS B>PLNYINS NAFO AT d*Lo*< 3LNO
CIN>NYLC TPIP LT <P Jg5a* Mg CLA* 6° A LAMD> Mo, Ab?>Na M Ac “JC

M APnL*Lo < CALM o€ PNG—*NoM-2000-C (Simpson AC <IP>< 2012).

D>ASLEC b>ra A5G (AP<ELNE 1971-T) Acne BSLC CP> e D<® p<¢ = >d</<lo A%*Lo, Pr<o Coa
ALD> oL < CYA<b LS DPC PADT*h>*LE CLda < B>P<PhedS DP—ro®. <IMdan Ly J<q®C>Ne
<L AMA<IBoe DAL bereaPn oMb CALA® 5 A*Ao® BLIC NPC S ™ oS <A I bCe >LC
<D*NHNE bP>palI*C>o oo, AP >D <ID®NLNS 1970-C, ber=al>o > 5NE AP<I-GC*NLNE
1980-¢, Mg *8>cT 5N* PJ*NLNE 1980-C <L o> b aPn<*bron 5Nt AP<I—GC*NLNS 1990-¢
(Simpson <L Kulka 2002). C><*Lo-< 1996, >ALFdD IMA<ILAS <L IMdon Ly =< C>e
BEALNSPINE CLANIE <pJ=g /L LC boAc<-<lo-ba Nt (Simpson A<IC <>« 2012). CL*P* ¢
>ASLEIE PR BD>ral<loC, boNP<I 5oL b aPn <o C><*LS >P<Fh*Lo< 1995
LI>THDGND>LC AP<IGCia =g <SGJAT AP PSP CHo> o b>pa /<PNE,

boNP>a*MC A o< (bNNS Ao n Ly *U<I®C P /bNNE Mg M<) b>Ay>adc >SLC <IC*C>oNe
AMAT MPCSC A BLIC D=UAN 5J ALT>Cenrbde (DFO) BP<Phede bl>ra /<IN BI<ISW<I*LE (RV)
B>raASe M C><R™LE 1977-TC NPJ 2001, b oNP>a-*M< o C <IJ*</<lo- NPC S AS
Mg > >SLC <ID%N5Me 1981 NPLJ 1991 <<l (2J3K), Pr<lo- bP*aPn <l >SLC PJo™LJC
(Simpson <L Kulka 2002). CL*d<l C*\e< N*CSc AS, boN < a1 AD oA L J<dom IMdg-*hD>c [>%>C
CP>da M D>*d<eDa*. DG 5N bPa P e o Mo "C <L Mo Ly *J<I*C*C, boNM>g*N<
<o PC CAYII AM=a® ALAT N*CSC AS bPa o> BTV <J*</<1g-Do* (2)3K). Ad*acl>o
B>AEI D> AcnAD>o*LC, boNl < oM A a® ALAT N*CSa AS AY>c >>C Cao < J*</<lo
(AS<=J<L*I AL o) C><AL L < J<e-Do*. boNM>o-*M Ao CAI<IL® AMAC NPC S AC
DL BDNEGPCNE IDPNSMS B>APP oS [P D> >SLC ID*NSMS AcndB>¥E 1995-T NP_J 2001
CLAGL® AcndP>¥clo. Clea CALASDEN>® 4PINM, <IPR*CPo* o b*Acs b>ra A<PNoS <IMdc g
A 5J*a o 5 TPa*ha* AB5*a*. CALAb ><I®N5J, A IS MRS *\>DAan <t IMdaNe
CLbda L Mo Ly J<d®C* o< PYa*LJS 1995 bD>rY D> CALa- AMAC DLYa, <A *MabN®,
ALAAYD>LC Ao *>cDAan<HLC oCr*C>a* o L*a GC D>*D% <GJa Abr/D>NNE,

A5 CLT L™ BLYAC NP C S A <SGJCLE ALST>Cendbde (DFO) <B>Y4d< b <I®N5Ne (1970-
2010) <Lo> <P b>pa <o /dr<d A s> ¥=a * Do <</ LS (McRuer A<IS <>< 2000; Simon A<I®
<> 2012). <t J*<P<lo- <L CHeC NFC S AS ACHH<IAYLC, Ab 5P C¥a ACT 5<%
ba*a*<¢<o /dN<* Ab_s*dD>vea So*la, <L > ACHAUN 5o Clo A otAD>Y=a #*D< Yo N<lo. M A< B5a*1C
ACHHUBCHLYgLC CLAa b>darl<aD>Vo CLP* o BLioc® CALAC*Do bP=a>o*ho >da *LC
0.5 >\Not <*PYLda. AL=a® ALAT N*CSC AS CASLo ACHULI*o*<Y >GHLC BLic®, <L
AYD>BEC B>DNE 19.2 SKeND>NE <G#P4A%YLYo ALT>Conrtdo (DFO) <IB>Y*dS b>pa <IN DI <IR<I*LoC
(RV) b>ral<SoDio. agyD>¥ea SLC C><ocL® BIr<IsN<td® NS beCAT, LR H<d<1>o bNLI<I_5- >Nk
PIN<> AbstaD> v So*Lo; ACHN50 baa ™o (WJIC AMa *</* Lo A*L=a® ALAT® A% sLA<®NE
Aba AYAIN"C [NAFO] AT*d*Lo*La 4VW) <-L_> ACBA-0 A*La Lo (<MJ<IC Ao ®<P Lo AMa®
ALAT® ABUAI®NE ASa AYAINMC [NAFO] AT d*Lo Lo 4X, A<T=J<I*DI* >b>=< Ab o).
boAc-c<o*N AM<isa*C C><o baa ®<r Lo <L A*a®<P*LC Ac*Lo AboLATA> Ve *DI
<TAPaoDt BBAFC>NJ AT L o APAPLa* o (> 53 NSCSE [cm]) <tL_> APALEDS

CPobNM* Do, CI><o ba*a ®</<lo A oAD>Yea *I, APA®ILIE A*Lea® ALATT NFC S AS
bB>a o A B>LC ALNPo® 99 >heNa* 1970-*N=a*, CA*<Ic APALILAM DS AL ™ ALAT
NEC S AS <PAThPPLNE CASLoNAa® AAbo >N Acn<NSPe. C<o AMa *</<lo
AbHUAEAD Y= * DM, APALPLYE <M A<i 501 bePa >o D> >*<E ALNM 81 >NNo* 1970-* =g, <L
APALPLAPEDE M Ao E bePea P bea D>*>C e H<< O Ho e AMdaC CAS Lo *NAa® AdbsaD><T
Acn<INSNE, CLAoL® <MA<do* M AMea® ALAT NPC S AS (CLAa* CPob5 5Nt C><o- PdN<=
A5 DY S Lo b Pa Do *N>YLLC CALM o 1990-T o< (Simon A< <> 2012; Simpson A<I< <I>-
2013).
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A< NPCSC A <GICLE ALTBCendtd (DFO) b>pa /<IN DI<IR<*LE (RV) b>pN*C oo
AGo® Do Lo NAS.  >Go (1978-2012) bbbt <<P*LC, <IMdo-*ha A CI>NE <-J*</<lo-
A*Go*Da*Lo (McRuer A<IC <>« 2000; Dutil A<I€ <II>< 2011b; DFO 2013). <*J*<¢<lo- N*C S A®
ACHULI =g * <Y, 102-DAa o AYDPLI% Do Botbe<IUrLio IDNLME B>atbe>90-5 1 b>pa A<lSo-51c
A8 >N Acn<UNSPE. boNP AYD>HCio CALNAa - 5NE << PLLLC, Ao
sdreo >t d_5<I* DN AYD>ELaC P> a-*Lo 1990 (ALT>CnadS [DFO] bral<Sa51¢ DI <I¥<® [RV]
<L PoNoe b>pal<o®). ALULL®N I ACHLI 2o < J*<d<lo NFCSC AS, UM<0 Pe CHh¢

NP C S AS <<PbC>LC Clo av®C>Al, ALNPULSNE 248 AYD>bCCoa*MC D>atbe<IPLC
ALT>Cndtdac (DFO) b>parl<tas1e DI<IWN<T (RV) bbral<SoB>Yo. boNl AYD>beCio e
(ALT>Cndtd® [DFO] B> al<ttas1e BI<IN<® [RV] <L PoNo b>pa <o) CLdo>L CHhe©

NtC 5o CALNA*a oo ®L>LE CL da *L e <J*<r<lo N*CSc>Vo*, dr* DLl 5Nk A aSo-*NC
PJo*LJC 1990. A*Lea® ALAT N*CSc A <IMdo*<Ue N*C S A BLYo* Clo < D%LaST ALNP>5N®
1,306 AYD>BCSa>N< >atb<I"UPLYC B>dao ALT>Cenatd o (DFO) b>ral<So51c DI <IN (RV)
b>ra e >Ya. boNP AY>BCia1C (ALT>Cnrtd® [DFO] bb>ra <51 DI<ISW<I® [RV] <L P~No<
B>ral<a®) A*Lea® ALATT NFC S A Mg ®<YPLS>C CAda o <P g LPc* DLi%a*.
CLA*oL®, boNP AY>bCia-* CAda*eL® DLio® N*CSc g AMGo* DI ALYUTSAPC>LC
ACHSr G CPa o <lbei_5* boAc-—<loboNt ID*NJ AdPLNbSa>¥® (Dutil A€ <>« 2011b; DFO
2013).

ALTD>Cena®de (DFO) Clo DP>*C*D< 1a*D*Lo*Lo-, >dNda. CALABCSd b o, Cdy>NPPLLE
CLbd<d CLT L% AMA BLYAS a.oyD>bCHLLC Clo <vJ<IC Ao *<¢<lo ba. CP>< ALAM o
A LA 1 Aba AYAdNo< (NAFO) Ab*Mo- 0 bCP*a > 5Nt IMda-*M< (Simpson A<IC <>+ 2012).

3.3 >N P poa Nl <Mdo*rc ba*a.*<¢*Lo ba. C>< AL*IC

<LIPMEDE bR a <o AboLAIPNE IDFCHAYSC MM Do PADY 0 pa W< (KL <M Dat
PAI P o ba*a®<r Lo ba CP><) I da*¢>*CI>doN< Mda*"C boNM>a< <L bb>pa <5 oNe
P <IDO*NoJ AAbia®. CALALLS, DEN® A = o IMAe*NC CALAc 5o <D0 alDAa™
NP>LYD>Yo N*CSc o BLYo< Clo A*Lea® ALAT <G*P*C>v=a *"LC, CALYULH<*NSI ba C>< AL ™
ALAMC AcPLo<* N>t

QA D% PLLBDIALLE <I*N<ILT Ao pa WALl Mdo=g*. >4N*"C Clo oaN<Ll <da>"C
bata<<P*Lo baCP>< AL o b>ALYD>LC Lea >y,

4. BLbNL PN ?’Lo>L boAc Lo Mo

DLAPSPE BAYDILIC AP <o <L PO D>Pa Y<lo*C A*Lea® ALAT NPCSc A€ CD><o
A<A*bAC ALM =, P (1999) a5 A%PLLC PO DSo-*"C PP /<IPa o< CLbd<l N*C S AS
ALYNCDLLC “<<*NCB> N0, oS C>JN M CLAdo L BLYAC <tblbé b TPI*LC, o<1 <L Leo*N<
ANBECTC <PF<ALC, AIGNUBCa* A<loAILC <L Loo™NC <L AotPL®DC <I*MN<iLLC.
CALYML5<FN Y PO D>Pa Y<lo*C <P<PLC, A<l A<IGHNJAS (Paviov 1994), APtP A =0
Ac®dnd P <o Lea ot <PYNLNE AcSIPn<FCA S A*Lea® ALATT NPC S AC (Keats A<IC <>« 1985)
ARCLENLHIt <P Aa > *NCD> 5N BPLIC I 5o AT %A% D <ID*NLNE PLI<IGC oo o
AP<I—PNMPE,

A AP <P<IaT>CAC A% A BLICE A a *<P*La ba CP>< ALMC ALPLILC < H<I< 5% a <P as N
PIL*Lo N <AL Ao bd=a P 5N ICD> P dbN 5o <ID*N= M AdbSa® Acn DT, Pr<lo
CLbd<d AL ST <M LC NNPAGT MND>CNP<RCE Y 0% ATNCIYE CLAd oL <IMAc-DLIYAS

bl arbraPC>LMC. boAcR-c<o*l bPaP*<-c<da*C <L 5 P-c<R-5-*N'C ¢/<IL*Lo>C
ANg*ho- ALSa D2 D*CDPLaM o MPC S AS B>ANPCILISC M=o DLIAS <ICD>od*C>_5Ne
AAD T T A>T (Atkinson 1994; Kulka A<I© <>+ 1995).

Acn<Ya /<ol DEMNa < 5N APPSa M 6 IMAa C <Ao< QL /<L */Lo*<
<L<NC b>A*bAIN* 0 PSP bir NA*ALS>C. Ld<IoCP>, >N Lot -AboLAl e ©
QDA ARPLMBNE & LYJC H<A*YLAMLC Mo Acn<I%¥o DPPa */NC>NLNE bePa Ptbo-5a-*MC,
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ALL 5PN I A5 CBI>NNE D5dbECo™ ' ana MY<ILC AP<®NYHCD>o o b a P o o,
H>ALNWYINS >N 0~ A% 5LAHCoiaC PN HIKOMLI ARC® ACH M LLE

Pa DY D>PCa A<D oS BLYbC (Simpson <L Kulka 2002). CLbd.o™L NtCSc_*n°, Tdg-e<ls
B~ P P>LC A%bLAAD SN <L <A< d™Me bNLI<ILAS <M ebec AS IC>**dbNbe >LC

A LA AD*<T a v CP>¥o* (Kulka <tL_> Simpson 2004). /2o b>ra A<Sa® b>A>NYDAa N <1bSLE
ALAD> oot INP>< b oAca*LC bPa P <-c<lo*la.

MA>REPe® b oAc*LeSo Mg Mo *NC <Ib>*M>PNbRa LS ARCP> 5o B><*CYAa D> J a * g ¢
M Aa*PC NPBLYMC. AcMboo5 o>, ALSL <IN Acn<tWUNoNe CLEd< <ID*C>_5<IC A<

<GP ARC>PLEC CALDAQ® DP<Phede bD>pa <SS Acn<UPLeC (1977 L=a do%) aLry>DAan<bLC
AY>NYICLYH<C DN>LINN e <Ido- <DSa<I*Da* boAc-—<lo* ¢ CL*d< <Ido- >L<* D >LYAS,
B>ralLo® AP D>HILLE CA Lo b>rarl<Sos€ b>LNYINS Ac*<UNoJ <L b>ALY>ao Clea
CALYAYLHLME M APtbec b Cio oo >0 ¢ CALACJICD Ho <P = o b oA Loy >0, ALAT
AB A ALYAYLC A% IC <M Aa®h>cbAa *<tDN® <IMAA®AS 5o KPICHLED® <PpJ=abcC oo o
2C*CSo < L5 CALYo™ o€ 5dL* D<o <L <P<* I 50 <ID*N LN Udo <IDSa<1*D
AcSInLPe. <2 PJeabec o C boAc<-<o* S a5a LT CLT LP<lbh® bB>ALP<I*C>ILLLC BLIAC.
o PGy 5o @<t b PdS MAa>C <A Y* NN <L < p>o*YB>5 5 bra >a>"C NPCHL
boAc-c<da* g <IDNBGY I LE b>A YN a /<5 od SdhacSo o o3WUDAan b o.
B>ALYD>* H<ILC CLd< <Ido- CP>&*LD%* IMda*'C boAc<-—<Io-NC BLIAS, ><R_50-¢ <<N°N*o¢
P> S CBLLMC DPPEN<E <5 ol APAPY>N<IA<IBLMC M A< *NC NP >*C™ e

PN =g-—1990-C bP>ANFC>YA<IbSLC CL' < BLYAS ba C>< AL =0

A% 5LAEGS IS <o APPCI>NE D psa St >N 5P << <o AL <2 PJeabebcCia™C
CALANCBALE ASIPT IS CALACNCD Ho- <D0 % 5P CBbECGH<I*NLIC boNMB>a-C bbb <P<HLC.
B>ALYD>*LLE oM < H<IG 5L C b reaPa N b>pY D> *DC dda-*M=a- AP<I—GC*NMe 1980-¢
<L Ado*=o—1990-¢ CALANCD>Ja SLC AT JIC <'aJ=abe beCia>M o <L > boNPL M Clea
CALANCP>J=a 5oL CALYN< 5o boAcaD>¥® CALANCD< 50 <pB>ED<ILH™ b oAJCD> Ho
(AT J D250 AP *D<IUPLYbS, >R 50C CLP 0*). CALLH<I® N, o>y D> Y <In<c*
blra P N Ao ly J<*CHPC boAc<-<lo™ < <L bea P o< NPB>LY oo P<I-L* Lo C
1980-%M>g- <I'L_> 1990-*M*g, AL><I=U<I*I* <t J<lo-.

QA MY<IEIt <IMAPSe1C Mo Ly = I<I*C*"C <L <IMA<BeC C<* Lo PNG=o o ~1990-,
CL*d<d CHheC <L A=a® ALAT NPCSC A b PCP>HLC b>MC>YC. ALY< 5o Coa

A5y >N* CALAC LU 50 ADo*ha*Lo? <INC boA* Lol >R 0 C <TAP H<IP=g N Peg*<C
A 5LA<aS IS <P APPCYe C><o- 1990-*Mea, D>t 50 ICD P dn o ®<C <FDAT* 0", a>a LE.
CAL™ME ADPP<>YLLLC o€ <M Aoy U< Ce <L <M A< 5o > 0 ao NP <FAPPLELLN® PSP,
bbb ot AGIbro-Sa* b>ra <ol b>ra Lo B>ALINNAS AYDYA<IDLC a 5o A®CD>d- 5P
2% FGHILMNCHaC AclbaaS 5o Db, boDAA® a sa M P<I*IMt <[ APtbeg-*<C

A Aoy <= Cre, ALYLY*DYLE NPLY N NPC S AS P<L*Lo*C <M P ba-Gy* DY LC NP>LY oo
Lo GC™* b>rY> >*IC ACH NaJ <IN C boAc<-c<lo™L Clra > <D™ YDAan<IbLE
Aa*"*CP>a*banly*C* g (Simpson <‘L_> Kulka 2002).

5. >on<da*DIFNC>JNC

< Po<dod Acnon<CC*L CALYAUG™L <IPA* D55 APSa *D<UPLIC <*DAG< DPYyD>IL H><IMLC.
AL%UYSIALE AT ed o <N CALAAYT*L oS <> AbBNM oS CALANCH*<C D5dHbCoo*N<, AtL%b
<ICB>H*dbNB NSNS oC AP YT a* o%, CALANCE 5N NEC S AS <M dg*MC b P*a Pb>o-5a-*C,

ALA5P=a *>JS, CALAb H><I*NJ, <> YepPa®>JC A Mo AP *De<UPLYC Acn <o o
<LDATH DIt NPC AS Mda*Ma*. CALA SSo<IPC, b>ALI<IHGC a <o Acn<I"JNe

D> 5n<da®DlN *NPLLMC dMdoaPeo® <L av®<tCegt, <L oo™ <IPLAN>LLLE > 50 ¢
QA< CLAd Acna S <A<I5Pa*NCD> o DA™ NE <L, IC>NEdBNC oD,
AADBITFN>—*N Y€ o< <IJ=gd- 5N CL < NFCSC A <IMdaPe,
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La oP>ALony>i® PN LS <GP JCD>J a So*La* <L NPB>LY~a *C*Lo* ba CT
08I F PN P51 AcnP<PNNAS, Mg C <GPt %o, CLAL® M\>N Yo <Ida*"C
Lo Megt <L oo Bon<a®DF —*NYICHLE bSPaPSa o b>pLy>LC. b>ALo® bocn®
QA ¥*CP> D% b oL LLMC <L <IDNBY<I—*NCBHLLC <o oo <IDAa>IE a v C><tDC

APLPYD> SIS oo BLIAS BLICI @S Moo >R 50 53 <<AJoa-do e AY>L (Sd=b A<IC
<>< 2004). AR“—<INC>NLJ CAa b>pLo®, DPY<IY<a*h> 50 > sn<a DI NC>o*Mo®

A A CDYea SLC, <> AcnP<RCDYA < <A< %N YJICBLY *DC b oA Lo PrebbN Y<C

Na YD rY<tbeoPa Sy LC.

A<LYPNE DNBSLINEL® beYD> o egb AC>IE NPC S AT DLYAS Ac cB>NLE AY>NC>RE Ddao Ph<he
<L d=b (Simpson <L Kulka, 2002), PP<lo- 4 D*CP>PLa*N BLIAC A 5LA<Denrtdo
AYD>YA<HLC b>pa /<t Co<*<C <FD*C>DA*an < e <D BLIAC. ALUDAan <L A%b™L
WP CP>o Lo CALAC 5o AboLA® Do Acno* g Clo ba Mo N*CS AS av*<*C*"C
D>B>NNY > << LC: ACHGHLE Loa MPIP 50 DR 50 DNBLINK*CH L LS <D C>a* = o¢
ABMC bebC >0, CALUYLLHLP NS b b CIAD> <RI asa ACCDP<I*PLL5<I*N=MC >da *LE d-b
<L ASAS (Kulka <*Lo> Pitcher 2001). boAcN*Yo>L DT<1< <IC <L A*CINE ALECS oB>ALYD>LC. AP * D¢
2al™L%*D Acn¥NPRAS CAPD< <PDAY=Q *DC b oA <o g BLIAS @ 5a A®CDYA <IBLC <L,
NP>LNE <ISa*Meo L oS, <A<LoR*NC>o* Mo ALAa T Pa 75 Aal<lSha®, oA 50 <L

< eat PaDycD>PC>Ya * Dot Acn<Uyn<lc=o® <I<ND>< \>TY>JN N AALPYD SN,

AcPD>NOJ bLA>o® 03U * NP1 AcnoS oS, DN>LBNPINT <L Acto-<los1¢ Ac-hdNPhe
D>t <INn® > <L DPPa Y<K oM <D0 A NP>BCP>Y 0 . CAL CL I Acn<156-¢
<GPPI M <<C, AbV*CD> o LebeD>®*Na?, b>rad<d®Ne’, had'dNo® <L <P Mo A N>bC>os
N> 5N A CB PR DPPBLYD oM 0 IPb O LC P INSabh\b7Le AYDN o Ar<*MC <'Lo
<ID*C>a*N>NLANMC. CALA™ 0, ALUa<1*DY L L2a B>ALYD>C D> _sn<la * DI JNS <D C><Itd-
<AL 5P NC> N <L by > sn<la DI N AN HN® > a A<®CLPLC
APLD>PCPa A <IGYLC <DNB <G HLLC <DAT M o°.

ACHALBLE @ saAY<*LYo* saN<eno i Lot <L PAb* Mg *LC DAL B>on<la #DIMNYJIN S
<AL <A< CLE B o<la ® DI JNE <AL PeDe BLIAC AP <c<IPLo Mo N*CS A< <L >
Q¥*<CHM g, <IAPD®ILIE AbYbNM DS WS d e CLbdo ™l LYo <L ad®<tC ¥ =g
<DD*NC>YA<IBLC.

5.1 Aol A

<LDATE CLAA A5 CbP>NBECio 0 NPC S AS <o AsbsLA<® N AALPYLLC
CALANYICDAnYD><5NE AbDNPa® CALANCE HNE D9beCoioe. CALAb S<I* N, <IMda*C
DJbCa*C A5 CP>bCio*M oS AcnoP>¥oS Actbeg L ¢ IMdg*Meg* DdbCio*NC <L
b aP e aC CLA < D>LYAS b>pLla H<I*MLC.

P2 LS AL*NC>bo- b Cdy>c >N 5N > 5n<da * DI oG CP>¥ NP C S AC DLIAT A% 5 CD>%/>NYC
ba CI' A%bLA® NS, D% C>Yn b NC>PLIC C><o- 2003-2004-T, N*CSC A A5 C>¥C <L

2a *CP>VE Ll NCH>>LC. ACH LS DGMNa? AboLA<*D o N*Cse o ba C>< AL o, PP<lo
D> Dbeé 5t P<IL*PLo M 0 a v’ SLC ABoLA MDY a * Do ACHAa AU—LC

A 5C>BI>NRNE Mo A*La® ALAT ABLLA<®NG .

d=b (Kulka, 1986) <I'L> ¢-<4= <L d=b (Simpson <I'L_> Kulka, 2002) b>rc >LC CLT Lbh®
A% CPD/>NNE Qo< o NFCSC AT APC>DCe D>ILC <AL <I8R<LHME JASKH, L DL AYD> 5o,
CALALS 5a *CP>C Pl a<PNNE DU 5PE MNDRNCPL>C A% 5P CentlLic®. Dotbe<rLIC
A TP NPCSCAS <ol b Sdd=g > >4 > C><a 1960-* o <L AP<I—GC*N M 1970-<
Y2 o b a P << B>*N=a M (Simpson <L_> Kulka 2002). bebCo-5 1< Acn<Ua /<I*D< G
A< >N QL ID®N<LHMC b a PP <-c<ASo S <bec_ ¢ <P<P g \> >GHILC <L
ASGEILa Nt <P<d~a 55N CAL*oC. ID*NSMS 1980-C, ba CI A% 5P CI>VE, ArB>NNS <IMdg-MS APCD><©
ALA IS, D>MC b SLC 1,000 B>ILA0-5<IC CL* =gbh* <CJo. A 5P CI>E bl a o *hD>c >V P Lo
1991, CAS/Lo M AB*<P<oTP>Co® ABoLA®N LDOPLP>LC. d-b <L A<PS (Kulka <L Pitcher,
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2001) CEN>NY>LC ALNP<S 5P Do 20 >8+NE AboLA<S B> J=a So*Lo a v®CP>¥% p<a¢_ > >g</<IC
AL NPJ <D< A% oLA<AD>Ja So-*Lor bebCAB>BC L <ISEICLE AP<I—*NoNe 1980-¢,
<< HND ALNPK S 5 >0 Nt C><o 1990-*Mo. C><La-C AP<I—GCoo>M g 1990-,

Aad 5P ¢ NSNS IDPCP B>LE bPea>a*h>*DNE A CI>bI>NoC NFC S AS, P N<I*LJC
AR-PC>*Do Ctdo™L BLYoE.

M ATPhNAT A o A*Lea® ALAT <'Lo> C*heC NFCSC AS AYD>c >N CP><o 1990-* 0. C><o
H<oE e PSP<LP<IC AL NPLJ <D< ADoLA<SAD>J 5oL, otb > >SLC ba CM>CAS

0a %/ ><aTc* ALNMDAa e 23 D>ILAG <l C><a 1996-T, Pr<lo- < APSa*8> 5Nk NPME 157
D>SILAo-N<AoS CP><a 1997-T, 155 D>ILA*o-N<lo* CI><a 1998-T, 315 D>dLAc-¥<lg* CI><o 1999-T,
<L 369 DILA-N<lo® CP><a 2000-T. Lo GC™* <M #PtbegSa-*NC AV >*>C Lda o ><1=J<I®

A 5P CP>b>NYo BLGAI® Dot D> d<IdC o ALA 5N >d<om PPHCLC Bs<=¢_ . ALNP< 5 250
D>SILA NS AV B>LC G*A%DE KFACE A oLAIRNE C <o s<c_ B>d</<IC AL o, PP<lo
CLT L<® APCP >SLC. CP<o av*><* Il >5d<o H<=¢_* D></<IC AL*Lo, CP><*LE
AGor* DI ot WA, 56 2dP<ts ADoLA<SAD>J a5 *La-S, b M D<o <=CA, <L_> AMGoDo*LoC
LAG<, NFCSC AS & *Cc >*DC (AP > LC A*Lea® ALATT N*C S AS) ALNM>_NE 1,000 NPNE
1,500 >ILAo-W<I CP><a 1960-*a-, <A *h>cS 5N ALNP<SY 2,000 DILAo-N<lo* <Id*o-*M~o 1968
<L 1979 <L e <J55N* 4,000 B>ILAo-W<lo CP><a 1983 (ASb/>NYrAcanoMe

2 NLYBNPALE). & TP bCP <<l P>LC CALNA*a 5N NP 1,000 B>SdLAo-R<IC
AP<GCSa g 1990-C <L > MNB>RC>< 5N ALNPD>BCC* DAY D> >*>C NPBL< 55N 625

D>ILA>0 <o AP<ISC*NLNE 2000-S, P2 a-*Lo <ID®CP>Sdy>Nc AYD>NC>B>*NNE CLAd<

D> 5n<a ®Dl oG CP>Y BLYAC, ba CT>Coa 0a ®C>YE PLL*DALC NPBL< 5 Do 55 >8N* o< Ctd<
Ao Pegt, IM<d™ =5 AYD> H><U<EA Nt <M<detbo? 0o *CH>< 5N C<*LE AMGo*Do*Lo< LA
Q¥*CP>AMC baC IS 5a*CPC NFC S A CP><*Lo 1986-Mg* CP><*L5<IC*L >*>C >5d<IC

AL ™o PdrP<s AboLA<SAD>J a5l o <L AT >*>C 81 >Nt CAI<IL®, C><a

AL ®<P<lo A Ga*Do*LaC hAC. G AYDNY N 10 SheN o <L <IF<td™Ne /<L >LC
CA*do™L <I*M0¢ a¥*CP>¢ o (McRuer A€ <II>< 2000). CI><*La-¢ 2004, CL L% C*he< <L

QL I*<PMo NPCSCAS AYD>CPIE ba C>< AL 0* AL®NCD>*bron<IbLC AL < Po*<T
ADbdoNE BLICI S,

Pa Db cD>GAIC ba *C>VoS Prdo<IPNS bNCH>YAQD> 5N CL™ NPCSc A AYD>b/B>NNE CLANJS
A<D DT ES ABOAS AB>NYD> 5N CHhe < ALea®™ ALAT NFCSC AS. CALAb <IN,
A LARNE B>ACD>F>C Dotbe<lat MM/ oN® BLYe® @ sa A% AP<I®NLNE P *NNE
1990-¢, ALNP< 5% 80 >X+NC AS_5*C>¥C CLbda *LE LR D> on<a® Dl oG C>egt DLd=gt, C*hC
<L <Moo NPC S A€ CALAALC C><o- PN a ¥v*CP><* DI (Reinhardtius hippoglossoides)

A AP<dyB>PLYE AbULAIPNE ¢ <D< AboOLAADJ a So-*bo <L s<¢_* >5d*<?*LC AL*Lo (Kulka
<L Simpson 2004). Pa B>y D>GA<I56-51¢ NNGSAS B>RLINERAS AALPYDSLC Dotbe D> 5<% Cio-* Mg
A5 CDNE Mdo™Peg? CLAS A*Ur o BLYoS, CALY BB>NYDILLLC A% oLAI®NE b>rLr<PNC
B>ALINENM gt CLAdo L <A Do AboLA< NG,

A ¥*CP><*DC <tdg®<® bl Pig-*C Cd<d CLA> S Ao DLYoS, AL<loP>o®h® <J<IC ba*a *</*Lo
B< <AL <D ADOLAADJma oo (CP><a NPCSc AC SdeP ¢ JPLLLC IMA<iooNe bNLI<iLAS
CP><0o 1970-*M0) C><o av*CP bebCio® <ID*CD>H<IMLE >R 50C Aarl > a o (Kulka <L
Pitcher 2001) D>R_50¢ boDA*a® AbOLABAD> H5<UiYao Ac L. A <tda®<® A HULATADLA< L
<ID*NSME 1970-C NPHME AP<IcGC 5o 1990-C C<a B> B>*>C A sLAA> Ao *LC Prlo, <J<lo
B<i e PSP<P<IC AL o C><o <A< bNLLY<IBAPY o NPCSc AS BLVAS A CALAAYLNE <>
CP><o BBALYNPALCAS A Pa Db D>PNPho® BLYo* A505 Lol BLSa bNHLI< 5 >%PLLC

P2 N<DAa o bParb-c *onc >*C*'C (Rose <I'L_> Kulka 1999). CALALS, CP><~a <Itdg-*<
bebECHAD>AUS%* ¢ CD>A% A LA A>J=a Sa*LC PPl <</ Lo ¢ <D< ADoLA<AD> o Lo
NPNE H<é e D<A <IC AL CP><o- Cd<d AU NPC S A BLYAC bi?tLC Mo *<JA*a =Nk,
APLP M CLEd BLYAS 55<<15<IG5A%MLC (Templeman 1984), <L CL=a P>N_J <A gL
Q¥*CP A< <Pdg®<® e PPYLLLC NFC S AS <L bebCio51S Acndl><<t D%, CALANLNS asa *NeD%
CALANSYLE <M daPegb DIbeCioNC, bB>ALINPRAS <IAPLNC b>AGA<br oo *<C Clea

b b Cio® <IPbNLE >R 50 oMo <D CALAJCHLMC bP=a P50 NPC S A (Kulka A<IC <>
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2004). C*a. ALYoGALS <trbé5* ABoLA<® DB M oMot > 'Y ALS Ac PPN Do AbolA<Sos e
OGNS DIBCo* 0% Ab¥io-bSLE P<LSa* o <L A< 50 *C <P 0 b>rYD>PLo* oF.

M AT®h A A Lo ABHAS DGBCia>< NPC S AS CALAAYSC P Co baCP>< pacbd*"C Pre™Lo.
ba CI>*1D% A% 5* CD>b/B>NNE NPCSc AS C><o <IJ<IC A*Lea®*<P o A*Lea® ALALT AbLA<®NE
ABa AYAIN S Lt CP<I ad*C>< Do (NRA) ACLPYBLC Do o< Dotbe D> bC* DAY 5N*
(Simpson <L Kulka 2002). ANe-*Lo-C A% _5*CP>C <L > IMdo*< A% LA C><*D< Clo- <tJ<IC
A*Lea® <o A*Lea® ALAT ABoLA<K®NS Aa AYASINS LtC<IC a¥*C><* Do (NRA)

ALY GALC CL* < AP Cr>N< DS ALY*N P aSo a0 <I*M¥b- 5Nt AcMy>o = o¢
DdbCa-*"C CAL*LE AYB>HCLC L*CBNPINDNoME <L <M da®hAS A 5AS APLY DA% 5N

Pa Dy >PCa A<PLeoNt. ASAS AYDNE C<™LE ACPY>DAan<IbLC Ctda L hAa® <o b>Yo*
a¥*/< Do ba C>< AL M o,

A LA 1 Acn P <IP=a.PNC, A<D A%b*Lo bebCLAS <L 5 b/ NS, a sa ASC>ILLC
D>da M bNLAGE o b oALMC P> <a Dl oG C>o M oM< ba CI" (COSEWIC)
CALANYICD ALY 50 NPCSC AT av®<tCH g IPRAYCD>An Y50, <M iPn<PN*PC <I>pyD>o-Me
A'cBAD>No <L ABoOLAAD Ao av*CP> < Do (av*CP><* D P CPo ', AN *NC>oN®
<L DEMNE PITN*CD o o) AoUA<SA> o o B> on<la * Dl =* NP JC>Pa LC
2P NC>LA< M o NPCSC A BLYAS, CALA®b 5<% NJ, CAPdo-*Le 5<% AYNBINY,
bbeCH <D PYE—NIGALAY*PLC a¥*CD>ra ALAG*L oS b CH*C>¥C CALADNC a ¢*C><* Do
AGAJ=a SLC <IPD<I 55N A%LANS, Clea. <IDP*a */JCLLE Ac *La® \> Yo T DYSb>o Mo
a¥*CP><* Do, <L 5CH>%, CALE DB>C>GCHDLLE, a d*C>< DI <bdgs<® bl=a PSLC Lt?LAN®

A LA AD <R Dot Lha e <% b bCAD>< Do,

5.2 ALAa T P*ADT QLo > T* Pa7>d° <d'Lo P Ao o€

L hgHh® Pa begC <L DAL G DA< at Pa >y >PNE G A a ® <P o ba C>< ALMC
ACHBIA*an<Ibo*ND>*NYLC DA< dAVEIAan<Ibo*o®, ALA*a T DA< g D> A>V
B D> <C, DA< C>NE JATT o> <C <L <P =gt AP S5<IPINDDAan<IbLC. CLAI< AP H<IPa<
dONB* NI DA 0 AcP>PNRY  a?, P becrL¥o® NGy (CL <D NPNYJa® DNt Dd*a®* Do NGy <
onYD>eo®<C) <L <P CM e CLB>US5NE BLISNMAD YIS, AcMbeoS o> ACH*<C CLbd<d <L
<AE AP *DbPC>J a * D VPN Y LC DE Do DIbECia o >R 50 AYB>NY5N* Dda *D o¢
CALY<RP=*NCP> 5N NPCSC AS, Pr<tC =5 <L DLDNMADNME (DP—>NJ, AbASI®

AP <c<IcP*a LC, b L \NGA-ON-L).

boDAQ® DP9 ¢ Ao *C b N 5d, ACHA“a AL <INt dAdbrbe DAan <IbsLE
a“c<*gDAa® DAL DR 5o > Tt CLP* <N dbNo® DdAA>NGT*L* Do <L
BCP>BEC T 0 DA< 5o <ICP>PLIC N OL#NEC> B> NLMC >R 50C b Dba < o D>* DN M,
DA< 5o <IBC>¥® B Db *<C <L NI dAYHio < YPNYI~a LC APJ=a *DGY o
Ao N> 5o AL Lot BLBNMADYa *D< b3 <-c<dva *C* o CL*d<, <L <FD*CP>_5N* B>LIGE <
<L DHCP> D>So- DL < DA IS-AYD 5N APJ=a #DGY I bM< 0t I3 o-®h>Ya b>pLYy> Vo

<Moot

<o DAL NPBN® AB Lo ABSHd* M0 LeDAQ LS Mo AYNbP o AclDoo <M o™l
B D%, b oADK b (LaGP>aL >R 50 ALAD< A%™), APJ*a *DGYAS b oA DP L, <on,
AMSGo® QL5 ALP o C boADP<-<do*L, ANe*L ALD>< <L 5 boNP ALD>< A%< <ioL.

LN RN AcnRU-<IUN*C AcDB* > JICAaP*a®D Pl a0, Ac D>NLNE ALTDCGE o€
NGy 5N, AB o HN® P nadS 5Nk DRA<ISAS Ac Mo <L ANCD>PLS LN,

CALNA=a 5LE Ao A5 5oL Cdr>NYa P <th® <P D*CD>o-*Meg DA< 1S-CALANCH>E D9 Cio-*Nc
AP<L=GC®N SN BLGC 5NE ASOAS <L P MEDE BAUMAS ATRNNe 5P <IMA<io e <L
L AIEHCIT M AT IS DB Coia™N . <PDHCP>a < DA IS APALYLYE A HAS a3 CHM oo
<L H<LC b>ra M MC <L CALALS BP>rLe< AVACCPHPL*™ < (DFO 2011a). b0oDAa ™
DdHCa™ ANRT>CAS BLIAC CALACNCINE AC>5 1 b o AcNC>*<C Pl LUy S DR >
CL*P*g boNMP>o*L <'Lo AAb oL (Boudreau A< <IB>= 1999). CALc L*CP>dy><c <L
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Lt Cyn<e® Lt C<C, <PDAG M AP 5<IPIC>VE <IDC>*J*a Gr * D> NPCSc 0 >R 0 C
QPP 0 DLV LS. APy 5o, Ld<ID<® ooy g D->ALAS N*C S A BLo<cS 5N Ld< AotPL—*Nore
<L CALAG*L oS, CALASD*NLNE BLo<es 5Nt <D C>J*a AD<IN'LI < CL*d.o APJ*a* DGy o .

OB DI D>+<C APJa *DGY el Coa DI® <IbD> P >PNILYMLLE. ha-C KPCNE o >*D* D Acnoo*
LSP5<LN® <AL * D PRGY> o LSGE <L B>PNALJNE. LG PbrLo®N>A%LE, CH* D H<IG s a0
AN, DPNALJINE Atb5oa*h>SC <5 < PNCD>o*h>< 5N BYGe € <Ppe H<I<oM 5o e P>GD>< Pb Dol
(Boudreau A<IS <I>< 1999). by >bCHILo* <IN <L DAGPE Pa oo o>+ T <<NNo
DGHLC o P>*DPN oS LGS 0C. o> DPN LGS ID*C>ANLE D* A< 0<% N d ot > T=_5 Na ddNo-<

T NPC>HNE <o A<PNRCE 5N o B> OND>< >DN™L oS, Ab¥dN 5o <G*PYLNNL0 dh<R-<IHeD<
Pdalo®t <L AMGNY<o BPNna® >ALAI (DFO 2011a). ACHLE A*LAACPLYo® LSGSa: Al~aP® L5Ge
(WBM), DA< 5P LG (OBM) (ID®CD>J=a *NC>E* <A DY Acndbn <Ib—*N_J (National Energy
Board A< <>« 2010)), <"Lo> Na yP>PLI®-LSG<IUPL 5o (SBM) (halyB>PLY® Dsd a *M=a-*8>5d- 5J <L >
<N N A a*N>< 5o CLE L™ B%A<ILPY LSS (OBM) (DFO 2011a)). JANCD> oL >%A<I 5PNt LG><
(OBM) <'L_> Na Y P>PLI®-LSG<"UPL >0 (SBM) <ID®CP>SdyD>*LC 5<=¢ I <L_> ¢ <D< <IL> 6< PN
CALA*b 5N, SoOLPR®ILNE Na yI>PLI%-LSGe<IPL o (SBM) BPNALJINS JANC>Joa 5L ALALIC.
Al=a P [5G (WBM) <tLo> B>PNALJNM S dAyD>J=a.n_>N* (National Energy Board A<I€ <> 2010).
AYD>ILDR<C, Mibe o I Mot AR <lo-brULC Acn<I*DNE <G*PIC> 5N®
Alcrono<]®*CM 0 <L <PDAJ*a ‘o™ d<NNao®.

AMGR oL <'Lo ANTDCAS P B4 APINS 5<<=N*/<* (BBLT) <P ILC

Al ono<d*C g CL< Pbe<dNUDHAS ACE o> D551 L5GE, A= H><ICE™ <P e-—<LC

0 ono<d*C g, <L bo™ <PDAT<IL M <APPernDAan<Ib* C*lo* a-cPNo-T (Hannah A€
<>+ 1995; Hatch Associates Ltd. <'L_> Griffiths Muecke Associates 2000). dAY>~N& < o> Do LG*
bNJ=a 5L <B<* DI BLYND 1 AcndNT AAN Y= 55N ANRT>Co® BLIGE o ooy Mg Do
aD>*DNBAS< <L AAN VI LC. < <<, AbDM <G%PtYLe 5o AbD<I5 5N >PNAYS, AYNBLC
DEAAYD> 5N AANYSNE DYSAD AN <IBLC Mdbé o CAYda>L A*bAHN® AN GR-<da® >R o

T AMNE BLYGE € CLo D <N-H<A™o o D>*IPND>< o> DN A< (Boudreau A< <> 1999; DFO
2011a).

Na YL <D*CP><*DC oP>*DIPNa- ALBPNE (IA-35) Lea. <ID*CP>HCLC bH<c T <L <D<l
ALA*Q T. D5d*ar*a’oc*g® b>rarlI* Db P>LE C-HPa‘o®, AB/PNoONS o P<I*CP>PLC
B>ra AP C>YL N BLIG € AP<I#YD>DAQ *D <> A HAS ARM S, b>AJC> >SLC

<< DL oot AY>DAan <IbSo- < <A< 5% D o D5da Do (Armsworthy A<IC <> 2000; Cranford
A<I© <>+ 2000; Payne A<IC <>+ 2001). <A< 5%D< D= *D B>ALINNE AYD>vea *>C CLP M >0
NayDrLio® <L > Al=a P —ha rL¥® dAA< a sa A%LC CLEd< SdAYD>< D Acn A< C> o™l

D> D*CHPLY I =-bNPL-HNE AT NPICDAYULC TPIP S DR o AcBPNN7 DM LN <AD HPa PN
<A< <PDATC (Neff 1987; GESAMP 1993; Payne A< <IP>= 1995). bl>rLa*NCP>ILe> Cloa
>PNNYN <A<t << <A< 50*L D= ®*D< CALABCP> Lo (Payne A< <I>< 2001).

QAd S 5d, AcndD>NC dA<-<INAS ALACNPLYSLC BLBNMADRT <PDALY SN <ID®NLNE <Ido B> e
ABBSTE AcnNoNS, <L LB P<P MUY SLC CLAMCE dAPA> < av*C*oC. AAN*Ya® ANNT>Co®
CLB>*LbAGS1e LG <L BPNALES ACHGY* DYDY N oo AR 5NE 0.5 P> %boN® (km)
NP>L 50~ CLE o D>*DNBA>E (DFO 2011a). ID®CNE <P FHAS Dd a 5o, Al P —harLi®
o D>*DIPNE LSGAS <A< 5PNV ICDLYSLC DYGHECio™ Moo BLYGe_ €, CALYULY T Ho <ID*Co>L
<P<PD® DgeaSo*LC DA% > ANPN <> CH*AAIN dAA®. NPLYD>N® <PDACS I <I<Co®

T D>*DINBIAI< <ALy LE AcCo*L AdbSa <L <1 aSo*L dAyD><. <PDAT>YE <P>LYSLC
PM<ot B>+ oYL D<I®<E (DFO 2011a). APLPYDLLE CLlea P<LL*NC>Y® LGe, >PNAJN, <L
DG APJ=a *DGY IS o ¥*CI<IMom Dda o *L* <FDATDGYLE CL o™l Ac Mg ADT>Coo®
BLNGE ot AP <YL <IPorbGYLE a v CN® <> pa N<leno s *Le® <afdea o<
Ac®dn A e TP 50 C, <L PlecrLo ™M o Lra. b>pALh D051 AcnJCB><DC, on>My>o
Qe <otbY o™l b AK>LY oot CLT L ® NPIN oot <TD*CP>o- o< IMA<IHAS Mdo o
(Boudreau A<I€ <I>= 1999). CALAG-*L oS, <*D*CP>DAan<bsa>NC N*Cc AS <A<l CLoD<Ibe >LYLC
QLo P o Mo *C Ad*a L™ o°.
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5.2.1 P4\ YD d° Acng€

AMa <o ba CP>< ALC <A D%ILaD>HLC <PrA<IL® P a tADIE DA o< DEXLIC
PayD>PNN oS a 5a ACCHLY*<C <IbD>** >PNC B>eAL NP CC <L > *CC DA< 5 a<ILPhAS,
ALA*a T DA< 50 <505 1< <o > So<1o5 1< ha d NS IDAULC Pabeos1® AcnP<PaPNo*
BE>AEYICE> 5N oa N<denos1€ ACa Do ALAD<. Cra. AYD>NYLE <D*CD> oMo beCP>¥e

<GP ACNLPPLL LS > S [P IPAIPNE — >IN > o Pe™ > ™M > Pl oo (ALNP< S
2000 >c*abS 0 PPPCS A NEC< [psi]). #P*A%*YLoC, A HN® <M > JNo®,

AP *NCP><-_ 50 IPN<PC>AULC >=c_*b o-bC5 o PNt a DG C 10-15 AMG-é_o*L (DFO
2011a).

B>ra Db B>HILALLE <PDATDLMC DAL >PDE Acna ' N*CSc o BLio; CALAb H<I*N,
AASCG< (Sverdrup) A<IC <>« (1994) AL%Jo"GALC CLbd<d >+ Si*D dPn.<IPNC AL M AcbLE <rLn <1
AMLe N o€ APA=a<IJN M =0 <> AN AoAS, DNPK>gL CR Y * D% > € gPn<I*N_J
ALACNAILE > LI <L > Abe Do <>y Acbis0- AL CALACN Y=o, bo My ><C
NP>LY M= 5, DY~ LC A oa* boNPe®N-M< >LICan 7 1< (Boudreau A<IC <I>= 1999; Payne
2004). NP>LD<*<C bl>a>o*hat ALNP< 5t 5 >*DNICE (M), >S5 i%DC Pr<PN*Ne Ce>LC>NP
AGAY=a SLC Ao, AR Mg <L Ao* < c<IVo*. CALA*b 5<I*N5J, <<dAo (Payne, 2004) NNGH/LYa®
PrPy>NPLLE ALY GA o AGC B G H<Iw<E A OAS AR o <L 5 A pb<-<IN©

bo Py =gtb 5% <C <A< Gy LC. PLNC> >N DAQ *DYLC ASHAS PLNCLY S 5N DNFR> Yt
botcyD>oo®<C > IPA<IPNIS, CALALE Sdha Gr*>* NMNC oo *CHLyA<IMC CL*d< D>LYGe <
PLY= D NPCE>GH<IPN® DAFA>NYING AcnyC Yo, A<U< 5N ARAS <L > Ao*?L®DE,
CALc DA< 58855 1€ <> INS Acn<<C av*C><* Dl C><o ARAS bNb/>NY><C,
CALYo*Lo® Mg *\>cDA*a n <Gy D DdbCia*MC, CALAL >IN, ‘dla-*L DIbCia*"C
ALATI>CAS A HAS <A< 5% <PFD*CP>0-boGPC>MLC oC A *CoaC A% oLAILPNAS (Dalen A<IE <>«
1996; Payne 2004). CL*d<I AYD>c* o NFC S A, APALYLIC AL AR a gy H><ICAULC A M =0

>R 50 ¢ AB*LC by Mg >*r>o-b55N* 100-900 >*ONICa* (M) >ALA>< <ICa. AN,
DEECBNPoNt Celent <PDASE CLA oL BLNSMS boAc <<l o TPy *DR>LC >R 5oC
ACHY<ILA5NE. CLoBALE b M Lo SALAD>< Aot ?Le®D boAc<-c<lo™S <PD*C>DA*an<IbLC
DA N>R Ao of, DR AN Ao <IC>NPdbNBPNLNE ARAS DPH< -S> =g*
AGC>DAan < b <YLC.

B>ALYD> 5<IMLC CLAd<d Ac-®dPn <*C*C <FD*CHLY L C D> Ur=a-*h>g-G 5<% <C >[I PPN
PLSa*LaC DNS>NWYIC¥a *Dob. ALUDA*an <L NFCC A APAYLYC <PYNLMC ARINT b
PLADANBLC av*<*Clo® <"ANCP*<C AGCPLHNE AR bNLYC. CALA*b <IN, ACH LS
DA>LINANG? NFCSCAS a5a ATC>JNPJ=a *CH g <TPD*C>DAanIba o,

LDATE BH AN ID>PNE Ao oS <UL <P E Pabeos1S AcndrS <IDPCHRE b>pa I Nore
ALAT PalYycD>PNNG* a 5a ARCPY<In<IbSLC DG o5NE NPC S0 <> a ¥®<CHM = o8 ACH M LS
NNGEPLYdN® Acn<IIPLio? DIbCio* o boADDAaAS AbSAS BLIAC <D*CPH>bCLLC
DA®LD>Y S ICaDE AcndB>IC boAc*Lo*Mo (DFO 2004a). b>rLy>*LC CLbd<
<LEDHRCP>DA*an<AbSa M NFC S A b *UDAa  d° >LNSMC boA S an R B>*C oo, <L Lea
B>ra <ot dE asa PLC DG <FD*CH>DAan<bia o DA< 5P * />N o ALATI>CAS B>LIGE ©
CL*<IL®. b oADDAQAS B>AYNE b>pa  <I*NaC AY>NC>DCA<IBLC Lt CD>dy>_5N*

L d\'I<IdNo-*.

5.3 ALA' I ALP?bClo

5.3.1 Pa*2" Po*N*od

Pa 5 Po®*N*a-d AFCP>HCOAan<HLE ALA IS PP M g APCD LN DR Ho € AHedoso® AS* Do
daA=Ne, <L B>ALYD>< 5N <PDAIYT Mgt CLP M = BLIGE o <L Py < Do ANT>Ca
bNLAPYo®. Pas5° Po®Nro-d AcbLE AP No® <L botL=a®Dao®, bD>rLYD><HN® Dd ar a’c o
CL*d 0™ N>a.c*0F, PP<o b oA AL C <FDAC M NFC—Sa o b>ALy>LC. CAL® CLbd<
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APCD><RVDE < LC, AALPYD>C CLA < <PDAG*C <ICC*D5N° P<ILPLLC NPCSc AC
<ALSPCPBLY DS CALAbHI*NLY, CLAd< <PDAL*aDA*an B LC b CRYN<IBLC <L,
a5aA*CPLY o *<C PondaSo G CP>oNY, <DATME <AL 5P - NCP> <.

5.3.2 A%bolec ArCp©

NOLEREC>NLMS ASOAS <L IS ALATT>CAS BLIAS, <M I<ILAS ASGAT o< APCE Acn<1%UAILC,
ABID>NLNE AB 5 o< S, RPAME, ASGAE L5 ASGAMC Ac <. ASolMe< APCD>a-d< ALNP><5N®
NP>NAYLC 75 >5N* 0 DILA**M'C A HAS NS *C> > oo o, LeDAa *DL 51 DLIAC <L
NOLENECD> o Megb, LA ACDPNNYAS, A<IU<I®Dt D>9LADC NAGY Y AS <5 A®N>N® A HAC
Mol CD> oMo, o<IPLI<I5DAanSLC ALAD>< A5 5d oo, <L PYo?<I*LJS AL o®C>c >*NMC
CA%daoc5** boAc*LoD>io, CALAT*L.o% Ay>¥=a*/LyLC CL*do™ ALAT B>LYGE o°.

ABHAS <L <IPE ALATBCAS BLIGE S ACN®PLDA*an<IbSLC <M *Da* Ac>PNNY o, A5 LdaL
>ILA Do SAGY Ny o, b>NM=a S <L <ID>*NJ*<*Dab. AdL HC>YE CALY N PYLC DG ot

<AO*CP> 5o 0 <> A5 CPo* o€ CAPI<I- 5<% A D>PNENYAS, CAd o™l

A NPT *D o d*ha®* Do B> *ZICD 5N VSPC> B> PLC DG LN ALAT>CAS

A ¥*<ECM o CALAYb ><I*N 5, CLA<D b >PNE CLALMC Ly o< H<J<*D o a b o°
AS<=J<L*It ALT>CSo DLYo.

LMD ACBPNNYAS A aC APCDodo®, A?B>NONE boldc > Ycaso < <L CLoT>C>reDe
DLYAS, <AL= PCH oot <PDATDIAN<IBLE oI<IFCAS BLIAC oMo o<t Do* A oC
APCP>odo®. AcPD>PNNYAS 5<€D<IB3DAan<IBLC ALAT A 5doNE, <PDADAQNBLC ANYT AP Do
<L <<N*egt. CAYLo <loJ®Do, ALYULH<IC I B>LC AMY< DN CALASD o AbsM oo ALALIS,
S*ha * DI *NC>5N° PrAs<e®DNe BLbNMDE,

<LDHCP>o*M NPC S AS CL*da L D>B>C>b>Yot C<<*da o b>ALY>*ILC, PP<lo- PP 5DAan <<
AMAghAS CLEd< <PPD*C>JINSS av*C>YI<erLC <L ¢y *<Po, CL'd<lc N*C A ALAALC
<CC*DILM P<AL*ALILC.

53.3  be®PL¥S APCPC

B> ?NC>PLLLC CLb < b APCE>YE ALAMIC NP>NAULC A%*LoS, Pr<lo- ALUMDAan<bLC
CP> 0L 5 5NE Aa Py A ANA>a A <I®D IS, <> <FA<IL <PDAVea SLC AP <c<ISN<PC>Vo,
onyD><Dot, <L ASSNPN gt B>LYGE € Clo BLON® AcBPDAS, ac < o<d*<-<lo*L b >NPLIC
APCID>¥E CLbda*LC adCDrLio* <MA<lbhoo® <PDAT bR LC PYUcAo® boly* Megt Do a v*C>< Do
Ao J*<<INod ADbSa™, >LPPD IS AMSGADNE <A PAM e TS0 dS boA Do LeDAaLC
A<t PI<C <L NN C PAGY > o1, AMSGoB>< dbearnt™L <L P D><
boACHCT1C. AANCIo*1C HD>FLMEDE, ADMo aP<tDE BLIGE € A<D AALLCHLC
Ldo™LNE APCNONS be®PLYC APCDo-dC. AP%a * D CLB*L*C>DAan < A5 5JAS a AC>N-NC
PAJaLC ANoct1¢ 5 NSCGe_© (cm) As<aLC ALAD>< ABC CAL® BLYGE € BLAB DS A% 5do
<TUB>NAPY=a GYSLre CLd<.

CLbd<d N*C S AT, ALYSIMLE <*PDATnLY*CM @ AC>C bP LI APCD>o-d< <A<y *MLC AL*a*Lo¢
Q¥RCD A% <PFDIFC>Y* CLo DLy LS. NFCSCAS <L a ¥®<tC*C ALLPYD>P<IBSLC ADYIC>aC
Q¥RC>RD< PA YIS <L Dot HNE AAL>PNH® NN DGMRE ALADS AcndD>beCT*L o
av*CP><R*D® b>PN*CP>BCnIBeLE.

54 PaC*N® Acno <
>a C*N< Acno* < be??L'LC Acn b CAYULC Mo a¥*CP>J*a *Do ba *a *<¢*Lo ba C>< AL o,

B>ALYD> 5 LC <PDAT 1 CLA < Acno D> <L <PDAG M NPCSc o <L a v®<tC* g, Ld
<LDAGE BEANPCPYNIBLC <L <P DA DAan LB CH e < A<5P g NCP> e,
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5.5 B<YdCE QLo A< H<AC

Ac?¥be<E CLo N ha b>PLIC B0 AD Mo AP<lAo/ALo CD> o™ dC Do <PDADAan<IbSLE
NECSCAS ai®<tCH* oo AaMyD>vea ®D¢ PLec?LNCH>Lo<I*N= 5N, CLA<IIN LN <ICCH IG5
P<IL*Lo N NEC S AS, <PD*Co-*< DG CLA oL AcnaD>¥oC <M< LM b 5<ILC Pr<lo
QA ARCYA<IBLC.

5.6 ALA'T <'Lo o0al*L*D€ APa."D°

boADDAAAS AHBNNa® Acno<IiC A= *NYDAan<I—C CL oL N*CSC AC a ¥*<CHM g,
CL*dNda. DC5A-H<ICH>*MDNY, a5a A®C>Yn<BSLC, NoL#NSCD> 5N CALYYN <6 <C, <L >

AT NYCACLe T AcndNg® <G#PePADCL 5NE. CLAd 0™ L UYC pal*L*ILYC AR5 *DP LY ASb/>N5NC
Pon i€ A B> <M< 50t /LY <PNba?, A5 Hdat, botla * D, Ab>NG LYo
(OP>NY, b>NMa AS), 0%UJ*a * M D<GHAS Dda * D D50 DA LAS <A< <PDAPLDAan<IbLC
ALATD>CSo® BLBNM Do, <A< P *LC <AL boADIPo*L LeDAa L Mo
boACIC>¥a *Da* AB/>NOMT boA“ D NWHILYC IR 50~ APLII>*DC PAM &S, A5 Ld<
2= DS NahD>PLYC ACD>PNNYAS, CLE < AR5 * D AbSC>*<DM* <*DADAan<IbLC

PO D>Pa S Mg NFC S AS, IYaAd®<CH* g, <L <I<N*M=g*Da* AP* Do, Abr/>NNC

<P CB>LHN CLANJS Sbolb o< C e

57 oaNdeLl Peb< ArPb<-edoL

Aol P P>< <P <ol boAc <ol bl a P <-c<lo*lo N*Cc A <A L*a
B>ALYBNLE. P> < a oL <IPPPNYDAan<IbLE ALAD< 4 P<INY I aSo*La®, LYAS <G*P %dLo o
QLo av®<CH g, IR Co M ACD>PNPNY 6, BLBNMAD>N®, <L 5 CLo D¢ <*psA%IL g
av*CP><Do P> YADA*an<bLC IMdo>C PII>bCioMa*, DIbCio*IC o>l =c*, <L
AT o A*N=5NC AcSdP M =o. CASALo AT B>PLINKE AcnvCP>¥=a * D¢ <D*C>V=a LC
B>PaA<RCDHNE D<o b L Clra P> <L boAc-<do 0 /<L < <L Mo C
CL*d< NPC S AS. bP>palio® P > <o *La® CALAN' PP <E beaPo* Mo N*C S AS
ALAD H<MLE Acn<UNCa /<<, ALYDAan<IbLE asa A®/INT® oAt
B>AYbPa MDA IbILE.

5.8 ASIPraJc D5dHbCia*< (‘dA°nJNS, baLbPr<, on b CPNbCoe*M< <L
o-eqb<bc°|.rc)

CLbd<IN=5NE AMA<HAS ALAT>CAS BLIAS, BALYD> 5<IMLC <P D*C o< SIALJNDLS, oL bR oS,
o BC>NHCio-* o >R 50 av*CP><* D boAcrL5o-* o PLICHCio->M< CL*d<d N*CSc AC
>LIYAC, batLYba*"C boA*Lo < <L > CALDA*a *NME b oA*Lo™C o 5a A*CD>Yn <IbLC
ABDN=OMC LdLUYDAan B LC oPH* <D AT I DIBCa*M A'YCP>DAanIDBLC <*rlb >
CALAJCE 5N 5bEP~a PSa* o< CLPb<I BLIAS; CALAb >IN, CLEd< A-<la*<

DPPYD HI*PL™LC.

5.9 aAaPN P Bonda*dINCPo*rC

<LDAT™ AP CPbc b Ca* o MPC S AC Mo ABHLAI® NG AALPY>2C CALANY ALY D> 5N®
AHBNNE DIBEC > *NANYD> HNE. CALAY 5N, BLIPE ALSNC>beo-* D 1 J* </ Lo <L
CHheC NFC S A <*A<5PE*NYLC <PD*Co Mo A 5*Cbe b Cia*Ma* Ac_*LJS AYD>NME (CIoNe
Ac™L B, NNG*PLo*Lo 5.3). DA< IPMC APIAanc® Acn¥N® AGAY*a D (DPD>NLHJ,
Q¥*CD>RD%® P NC>a /PG CD> oL, DA< N <L DA N> N, DTSt d*NPia,
D>y —®Piat <L APAC Yo, a. C*NE AcndN™M=o°, o 3JC>NYCCAcLa A d®D <L bb>ra A<I®NT
B>raA<®N M) CLEd NFEC S A BLAaRPa ‘a0 <L 03 <<-<IJ=gd 5N Mg/ <I*C>/L M LC.
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Achn7yD>e*CP>* CL D AbBCP> Do b oA *Lon 7> (INN*o* > "y AX)

A b CHLDAan<IBLC CALANY 5N bP*aPa o CL*do>L DLy*o* <L CLdo*L <DAc> Yo
<P CPRa M LC/<A<oPa*NC>Ja GN-0. CLY I <N No® <DANC birDAan<IHLC b>rLa™MoN®
boAco<Gy<ILMC <D*CH* o /> a*hNea-. CALALS, Ca NNS*YLYIN Acn<Ibe>% AP5q *D<IUrLC
<P 7Aoo CL da*LD]™.

6. A*AL7D>Y<dAndc® av*CP <D™

6.1 CLANJC a.naA®Po™ A*Ar7P>/<dndbo*Lo* av*CP<*D*

APAPYDY<IN® ad®C><D® a 5a ACPLLE B dao BLYAC 5d°ha ®* DM <D< LeL*Mo- (SARA) (2002)
NNGPLo*L 2(1) ALACYD> 5N® 7. a vECEA® AC B Iben !D% BLADVa Yod >0 0 Y<—<IS I
MN*CPALo 0 N BLYAC <L > asaA*CALo 0 BLYAS AN Y<In<—* a V*CP><et D%

2% <—<IGal Acn /<N o <ICs0 An/"<PN* € <a o CL 0% BLvo< [NNGLa>L 2(1)]

D>LYAS ha *DMD Ll (SARA) a e A%HL.C a¥*C>< Do ALT>C o BLYAC d*ha Dl oG C>Va*
ALNLPE " A B AL Ao <TL > APL AN APHRAAD o, o P BV YA

a <oA= 51 I > boADIAa T a V*CL><0t D AL THCot DL vo* CINy > Y<lso Cl a
D0 PLANSP Ve 0 boA< <IN G € 0 a VRCP <D Clo AL TPCo BLvo?
AaALAA oo <H o5 Clo Avea ¥4 Vea *C o " [NNGYLo*L 2(1)]

CALAC*LC <D0 NNG Lo 41(1)(c) Bda.o- BLYAS d*ha. DD Ll o (SARA), ‘a_ad /<
DL AL P<In<Ibo ot a v*CP><e* Do, a sa ACPvea ‘ol 1S D*LAI > APo << AbP>J>a # D€
DADLYIHAS AN DAL YHAC ASPNICEVE Dda ** < bN1AGE ot boA—T LC

P <la O oG Clo " o1 ba CI” (COSEWIC), <> BALNYH ot Acno>vE CAdor L
ACAJCPIOAan <Gy * Do’

CL*d0™L <P Lo <L CHheC MPCSC AT, APAPYD>Y<IN <€ a v*CP>< D a ba A*C>2C

A A ARCP>YaSo L M ea, IDHNE Ao AYB>vea Dot DN, <L AYD>NY<N <KDN M gt
<L ALAPNCPE AYDYA <t LPLNYJICD o< N BLYAS DLICon <*CHM g <D*NLNC.
APAPYD <IN < a¥*C><*D® DPPa *PNCH>PLSC <UD av®CP>AC b oA 0% Acn<I*JN-Ne,
APAPYD> <IN <Ie? a¥*C> D% A 5D ML CLA e L ® av*C>< D¢ A<l asa ACCILIC Pl
<L bPYDDAQLC As<lo CEAL ad*C><D<, boA son<C* g <L ALAD>NCH>YE ACHA <1
Ctdo™ DL 0 BLY*a Gy oM >R o o3UC>a>NJ=ad- 5N ACH o, Acn<IIP<SAPK> <
B>ra AL Co*C (NNSLI® 6) AYBNC>YE NNG Lo Lo 6.4 Db LILC b *C><IbSo- Mo
CP>2>*Utbeo* o 5a ARCDdNE BLIAT APAPYDY<In<bia*oob e ®<C M oo,

APAPYDY<IN S av*C><DC a 5a A®CHILMLC Clédao AML=a® ALAT N*CSc AS Cbd<d DLIAS
NN®C>ILLLC <CA>*PD 5N AAL HCa*e <5 CALALS @ 5a AC>P<IDa N APAPYD>Y<In<bo<
a < C* oo

6.2 INPL'YNPRAC <L Acnyr/c <O CP <D asa. A*CPdorec
A*ACL7B>Y <A dbo M C a v <"C €

QI*<PMo <L CHeC NPCSC A AALPYDHLC “bBALYINPRE AIL<IMLC” BLYAS, A<=J<1®Dr™,
DASLYNLKCAS CLédo™L BLYGE oS (DP>NLNE, PO MB>Pea Y<lo NS, o <tC 1), Acdr™<,

M Ae*PC boA* Lo (DPB>NJ, AbOUNAS— oCHA*CI>o- M L d o™ L LN,
DIbCa* o /AP <-<1o*"'C boNM>a-=6%), P<IL*Lo* < <L Acdrbia< (DP—>No,

A A< e Tda*PC DPD>bSaS, Mg A d*LNC>5NY) Ac A*a d> M DPY>LYDLLC.
QpeHAL O oM, CALM o€ B>ALINPRAS Ldo*L NFCSc A —a <P CH g boA 5>bCLC
o<ICP>ILSC <> CP> 50 b>PINAD>E <L 5 ABLJE bebCLSIC b>pa < 5N°, ACHLE
"PILDNPI=Ga " av*C>Vo > IN<UPLYo: av*CP>< Do b>ALINE o<ICHLE>C o ¥*C>NC
B>AINC<INLPLYE PP*CE P LD H<IUoNE ALALE NFC S AS AALPYASLC ALY 5<I<* DAy > 5Ne
Q¥*CP>®* B> NIl oo B*ONIC H5<YLNE. AcMtbeo o>, Procr?LLC b>rLac, A<TJ<I*Dr*
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ALA*a T, bo% CAPI<- 5<% o ¥*C><* D ALADNCH>VE (DPB>NoJ, BYGAT Sdha Lo, bNLLI<ISAC
a¥*C* oo, ALATT APPDGES) <P Y ALLC NPCSe B> AT any >N CAd<I-5<I® AalY*hAS C><o
Q¥*CP><XIMNLC, >0 ba<LMC boASIA>BCio ' C>ae 5™ av*C><* Dl G*PtYLa c
<> PobL T LPLNY 5N /<P Y 5N BLIC o CC Mot BLNLME Q<P o <L CHh—C

N*CcSco.

APSGe* D L MASC, 56 at

Cea NNG LU DB>PBLE Acn D>t a_sa APJCH>I APAPY DY <In %o M=o a 3¢ C><* D
CLdo™M <J*<P*Lo NP CSc o (CIN>NEAIN 1, SI<L*D® 6 <AL > 7) <> CHe< N*CSc_a*
(CdN>NEPIN 2, gL D% 5-7).

APLD>PNPa A< APAPYD Y <IN S ad®CP> <D N*CSc*o* aa AN<*/L 5<In <o NC>*LC (DFO
2011b), PP<o- ALMUNCLE AD¢_INCD 5o Ay So-*L b>pLoB>< (DFO 2007, 2011b). ob>pa <IN
DN (Dutil) A< <B>< (2013a) <D P>L< ALTD>Ccnrtbdc (DFO) A*Go* Do *La NA=C. 5G=* ADTD>Co®
B>APNS B>ALIN Mg C><LE 1971 NPJ 2008 <A *rI>S 51 b oA o™ NPC S A
P<UL*Lo N C Ao <tC oo P<ILL*La*"C ANT>CAS av*<C* >, Coa b>ra /o

A< 5L ¥ CP H<J<I* Dot <L ad®C><tDC <A D*La 0 Acnarl Lo Ne
asaAlTTt al~cnL*®C.

DN< (Dutil) A<IE <> (2011a) D*PSB>LE << = oA INE<INLPLI® (DP >N, < NES<E
A¥*CP><DY) ALLAD>o*/>no® asaAY*?JNo® ALAD< Ao D=LAN 5N ba Y<IcP>6C <L

QA AYATE ALATBCAS ai®<tC* egb CP><a SAC. 56 AD<In <> A*Go*Do*La. B> <TAD>I®
QIRCP >*>% P<<LA DY NC> 5N ALNPD>OME 100 P<<nso PEMD (km?) (10 X 10 PEMD [km])
AP*PAC. Coa a5a AY*/JIN D=LAD NC> P> <Ip Do C>Den¥No® <L ALAcn¥No®
boASPbAYLMC av*CP>< DS, <L Ab?D're 5o DN>LINhG CAD Yo Lo, Baso*/>N Lo,
NN<ec<do*Lo® <o®h*ILD><, ANc*La®, ALAD>< ADC YA Lo S, <Aool ADC oA LaC,
<L A HIME, o<IPLbec =g b>pa<I®N bNFAACLC AP*PAS N> oM ANNE ALE <>
D> AP APbEDE ALSME @ v*CI><*DC bNLNE 13 <A EDE <AV @ v C><DE,

B>AFCD 5o AgMy><D P<I-LSAD>PLaC Ctda*LE Ao NPC S o BLYg* CI><a YAC, 5Get
AD<In <L AMSo*Do Lo, DN= (Dutil) A€ <I>< (2013a, b) bNLLYE N*CeSc A ASb_5*C>NE <L >
AYD>a A<I%DE B>ALINS av*C>bCio* o asa A®CP>I N P<<A DNGDC. Cra Abooo® <L
Aadea5 1S B>ALINK® o<IC> P>*<E IDPNHME IGICLE AD o bebC 5Nk b>pa /s 5N CH><*LC
1971 NPJ 2008 C<o <tJ*<P*Lo A'Go*Da*LC <L C><*L< 1978 NP_>J 2008 C><o >5d*</*Lo
AGor* DL C, CASALo > CL < NPCcC A aa A®Cc >*>C BLIAS, <5 A5 CI>¢
D>atbe<1%oNt DSILA N, <G*PP<I®C>YNE A%5LANDLS AbodaSo* oS Acn<Ueac > LC.
AYACIRNN 5o D>, av*PNE—CLa D B>ALYNPRAS <ID*CP>¢ >*>C & 4*CP>dNE ol
a¥*C>AILC (<M oM bNLLYE BLYAS CLoD) <o oo Aa <1 C>Y <1bSL*LC (bNoNe IMdo->re
bNLY¥S) <Do Al*PAca. <M NPEDE Acnv?S <D Ccc > o< B>b>C>Y¥ea doMe a v C><*DC
P<L®PLAME A% 5P CD><0D o <5 DB>CP><5N° a¥*CP><DC a v*C> oG CP> 5N, <M A<i_so* = o¢
<L "a¥*CP> H<=J<Sa > o,

H5<-.* (NL) dA*D*PLo*L

Cea NNGPLa>L DB>PBLE Acn D<Mt a sa APJC APAPYDYY<In1bSo oo a v C><*DC
CLdo™ <tJ*<P*Lo NPCSc g (CIN>NEPIN 1, Sg<NL*D® 1-5) L5 CHhe N*CSc>a* (Cd*\>NEPIN
2, 4<% 1-4).

b>PaA<as I B> P CI>NE B>ALINH<TUPLIE o< o <L> TP NPC S AS
B>AFCI> >LC D=LAN 5P Mo NPCeSc A€ CLo<D< ALAD< AL Bra So*/D>C> 50 <L
ANT*/>*CP> 50 ALAD>< ADC B>aSo*?D>N*C AD>o* AYD>NE b>pa A<*CoC b>pa A CI><C
A< B>*>C >P<Phede (1977 NP_>J 2013) <L B>ALEDE (1971 NP_>J 2013). ANT>LC AD>o->M<
D=LADB NC> B>*>C CLANJE ADT>Conosl NN*Pa~c ALAT (GEBCO) A bS50 5 AN = o
B>ALINTNG o<ICDPLYe L0 LoPoo P<<nDNo 0aN<IL. BLYAS b>ALFCD>c >*<E
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AT d*UNC>< 5N CLE oM DA S DL DP<PREDS AALD>PCD> IS avPLo®h < >oq Sa-%¢>N*dS
<Lo ANc e,

AB>G*1€ Ba So?B>NJS <L ANG*S AV >SLC DPn Dot A<l <*ab5s>Ne ALNM 10 P (km)
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55.635 -56.827
1 55.549 -57.012 10,012.70
55.997 -58.472
55.347 -58.698
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56.245 -60.002
56.414 -59.689
56.146 -59.329
56.620 -57.996
56.277 -58.004
56.281 -57.474
53.073 -54.674
53.355 -53.402
54.341 -53.967
54.956 -55.227
2 24490 20113 28,927.37
54.636 -56.602
55.376 -55.325
54.689 -53.137
53.048 -52.021
52.536 -53.719
50.201 -53.422
50.553 -54.113
51.155 -53.500
3 51.395 -54.288 36,670.56
52.209 -54.099
52.937 -51.750
51.976 -50.614
50.973 -52.880
48.942 -50.177
49.080 -52.369
49.250 -52.339
49.687 -52.092
51.426 -50.978
51.680 -50.392
50.367 -50.607
4 49.919 -49.943 33,604.29
49.041 -49.924
48.459 -49.396
48.034 -48.436
47.975 -47.750
47.798 -47.740
47.878 -48.590
48.278 -49.473
47.259 -59.312
5 47333 -=29.210 61,08.89
46.891 -58.149
45.896 -57.174
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45.561 -57.329
46.754 -58.479
48.590 -60.861
48.321 -60.904
6 48.349 -61.308 806.70
48.529 -61.281
48.520 -61.146
48.609 -61.132
47.840 -59.360
7 47.881 -59.894 1,201.63
48.150 -59.845
48.105 -59.310
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53.763 -53.363
54.440 -53.967
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1 54.831 -56.069 11,985.54
55.366 -56.099
54.886 -53.985
54.595 -53.341
53.497 -52.548
53.517 -53.125
47.278 -47.760
48.635 -50.849
48.398 -52.702
49.269 -52.754
49.601 -52.120
50.816 -51.863
51.223 -51.400
51.862 -52.090
50.919 -53.339
50.232 -53.429
50.272 -54.020

5 50.972 -53.919 76.847.08
51.506 -53.083
52.875 -53.098
53.132 -52.006
51.958 -51.078
51.306 -50.269
50.870 -50.784
50.338 -50.854
49.842 -50.089
49.126 -50.262
48.698 -49.925
48.159 -48.809
47.977 -47.736
47.362 -57.689
47.368 -57.430

3 47.187 -57.428 650,68
47.177 -57.561
46.919 -57.690
46.913 -57.794
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47.085 -57.706
47.598 -58.769
4 47.621 -58.488 566.86
47.359 -58.481
47.360 -58.740
48.116 -59.444
5 48.150 -59.845 1,209.61
48.508 -59.780
48.474 -59.375
49.269 -59.080
49.000 -59.134
49.012 -59.271
6 48.922 -59.288 1,414.15
48.956 -59.697
49.225 -59.646
49.214 -59.509
49.304 -59.491
49.617 -59.991
; 49.649 -60.406 910.40
49.918 -60.359
49.886 -59.941
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A v*CP><D S DG, IMAa>C (%Pt A% o> oS, P<IL*Lo*"C <M A<is0 o,

a I CSa /5B CiaNS, BLNSC boA 5SS CHILo T, <L on<C*e <L
o LAbECia S

o DPP<W>o >N A NC>a*C AGC>J a5 *M"a- CALAJa *NCE> 5N Acn<I*NoNe -
AL NCD> 0N B> C>PLSC <> DNSLYNPRAS AY>NCHPLe5N® Acnd=a >Nt
A LAL®N oS CLAI NFC S AS AYD>J=a Gr 55N A5 C>b/B>NN-0E;

o AP®NY 0 Acco<os 1 <5 DN>LDNPINE ANt <tL_> <ID*Co*N>NY 5o
bLA>NCD> 051 AcnJCBLY I A<D Pa >y >PNhat <ID*<D o¢ Pr<lo DG HNe
Aol o CLA* 0 - A o<lo51¢ AchJNE BLY o 5NE SdPha ® Dl oG C>V ¢ <IbD>**>PNc* o°
CLANJ <ML NPC S AS A<D AYB>PLILC bNLDNM Dot AoLA<I® NS <L
DANSLINENE AcndN*Peo® P<HL*NC>PLILC e J1DAa LGo"

AcnAD>BNMt Do b b g ID*CD>o-*h>—*NC>rLe* LdNJa:

o Ab¥*N(egtdS Lda LS <A Do A a® ALA™o ba CP>< <d*D*’Lio ALTI>Ccnirtdo (DFO)
Acnd=aSabAry g DGMNa o3 <-<J*gdoN <L L CB < Acn<PNo;

e ADDBNLINE b>ALINNG® Ddao A*ea® ALA o ba CP>< <4*D*’LV¥o AL T>Ccnrtdeo® (DFO)
Acnd*aSobd>vo; <'Lo

o <G*PAAGT® AP<SCPNo LPLaA<PNE APNJIN* ot 1A D% LYo ALST>Cndtd< (DFO)
<DL o€ <o LPLa <o Acnd“dNo-c.

LLD%*DdS, Aa*D*ILD>*DS, <L 0a b*b®PLIC Abv*Nr 5N ID*C>o*N>NCH>LALE LdNJa:

o bi¥roNE AA®ABCSE< <L AbY®NPe5N® C*PHNMo-< <M o< LeLDbB* Do Acnbdo
(OPP>NLY, ANenrtde <L P B< AP Sl ba CT, M YJA®Y b enrd® ba CT);

o by 5NE AP ABCIGS <> AbY*NI= 5N CHB>*Y bM< JAD%YLYo* <L > pa bd>vo
PL*DANG, CAL® aLD*<C; <L

o D% P>NbEY=a o Acn<PNEN DG o oWNE <ID>c Yo 1< bNLN o <L birda®
D>bbNPINTDG pa b b ’Lic® AcnbMr*NC>Y oS,

N AdNS <L Aoclo AcnbC>NY 5o <D*C>o*\>NCH>< LdNda:

o AbY®NPN B>ra 5o T AP<I®NYINT;
o Acco<lo® <Lo DNP>LBNMLHME A ND>HC>YE: <L
e bLA>NCPoT AP<®NYa®.

C=<* NGO a 5a ARPICDIC o< *NYe< DG AcnoD>¥o® Acn<IUensLC,
AYDNC>PLS 5NE P <t >N<Inr/L 5N Ctda. NNGYLYING, o sa A%/LC Abd*NMD< <L
AZB>NPRE P 0 AcnBCPY o <L ARINYALC o< *NC>a*" o
Acnlbd<oTo. ARIP/< o™ ALIIL*IM WPNCEHI™ Achd Lo A*=a ™ ALAT A7*SD>NCD>LNY
AcSINL® <L BALAS ™, Acso<I5o-* <L bLADPNCD> o AcnMP<PMPNAS Lra Acn<UsR-c<ILE.
Acng € BB>NMYDL<bro®>C Cdod®*Co NNGYLa o

5.1 DK cdJFd-orc Acnlf<dPNA® A - Acnd*Joo bPrLAd o™

B>ALAL T ARV Ac B>
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o SboAc<-c<o*Mg* <o *C, P<IL*La*"C, AboLAILC>o*NC (M dotbda><)
<GeprAed| g <L BLaMC boA3BCH Lo 1S

o BD>ALAL®N ABULAGS I B>ALINNH<AC>< Do, AcM> 5N BLIAC Sd*ha ®* DD Ll > NJ
(SARA) NNGP<=<IAS, BI>AN®NC D> b D>ANE, P bSAD>E <IPPPCP><* DS P4 A%YL < (ZIF)
O>ALJINKE <o <IIC AM e ®<P<o baCP>< ALAM o ABoLA<a 1 Aba AY4dN (NAFO)
0&.*/ g1 B>ALINKE N>R ICD> LN <PPDAT*Lo® ABoLA<® N A5 C>en<*IONJY;

o aaA%IN al®*CP><*D o DGMot <L AALPYDY<In<dcea® av*C><Da* Ac Y>> 5N,
>a o PC ALY *N>a* S, AB'C boA DTS, AN, NLIC Lo *NALA>a,
<bro*;

o <EGUbSaNC I APAST S <L

o A aARCHJINME AYDILAM =g C LaD>¥® b>pLoD>c.

5.2 D4 KcAJ*ad-of < Acnl<PNA® B — a.v*CP<*D AP*Aq*CPo*I*
Lo N> TYBo M€

Cdole NN YLe™ 6 a5a AYSPLIC < J*<P Lo <L CHheC NFEC S A ALY DY <In <IbSaC
a vt CHME Lo N>y o e,

53 DU KU d-oNc Acn<IPNEA® C - < A<OP* " NMrdorc AbbNro®
Acnob<*DC

08I F* NP1 Acn BN D IDdr e >LC P <ot ALPNC>BCIoNS CLT L% NtC S AS,
B>LNE aP>*dDAQ® <o *MD<IP<E, A5 C> P AboLAI N, CLea >l o<t Nod <LJ<*<? o <L
CHheC NPC S AS a5a A*CHILLC B on<a®Dl oG C>5N° BLYAC >da *LE bNLAG o boACLMC
> 5n<a Dl oG C>a*"C o-¥N< ba. CT (COSEWIC), CL*d<I A HAS A A% 5*Cl> PHCe >LC <M o¢
AbHUALPNLE, LLDbrd o <ID<IL® Loa. GC® asa AC> >*D% NP>Y>bCdy>_5Nt D tCsd-Ic
Abnd o NHLFN*CP> o< 5N 520C <R 5a-C APCP o< HNE. oA 2002-T, oU<<<1J*&-5d>NC
AbY*NMDE D >SLC CLA < NPC S A NPB>NY>bC5dyI>J=a* DNt D *C4\* o Pr<lo-
AL®*NCP>*b0-bC5dy —*DNE <tda®<? AAD NC>IHN BLACP*a S =a*.

N*CSLAS DoD>PDPLILC "DLULA<Pb A BLIAY Clea boAc<cc<la® DA D> 5A%LC
AYD>PLEGHIRDNE <l DLI*aY<IGYLC AL®NCANGAKC. CALALS, Clo 2003-2004, A& N YJN
oo *CP>*L A SN Acnd=a >N NNGCH>PL N AL NCD> IS AbLAI®NE A% e ProGs<1%<C
Nt CSc>a*. AcndaP>NS AYDPLP<DB > o sa A%Y 5N AboLAI®NE TN SIHE >SLA G o
NEC S AS A5 CNLPE BLIc*PNJ <> AL*NCD>beo®< 5NE PB>¢ tdS <> <ICCoa*M=5N°

A 5P CANY e o¢. CP><o- 2004-T, ALT>Cenrtd® (DFO) Acnc B>LC AdbNYJINa®

o * LN B>AFPING NPC S oS, aAd *PJNP o, <<HPPC>NE CLD da Acn<IJa*LJC
ALAC*LC D>bbrLe5Ne:

“CLal>Nod DYIBC o AboLA NI ALY € AVCD o *< Yo G CL >0 A JCV® A5 ot
CALANYYIC oo Db C o0 TI*< Lo <IL > CH M CC A< > <UFo< CLP BLYAC
BLALAIBCLAL YN >0 W AP <<l Lo ** P20 o N> CANCLc >oC, bPALa *Dy—1 <
L*a GC* (2000-2002) < Fo*< DG Co*"C <IN’ LC VY =0 =0t CL*I<IBLVAC

DY <SG oot CALA >IN, CLANI Acnl/<in <t LC <o h>—dorc <I~a Ll <o <
ABUA<IYTE N> s><II<I 50 CLIJa. <IDCCPL<I— ASBNCVo NI N*C—c A

<L B Pa B DN CICL 5N BLIC T a o, CL>a P/<No NsD>J*a 5L AchNiotd <t >
Acnd*a € LCPBP<IBN Yo 1N AL YNCbo b Cn<Ib N MNCc A€ <V o> Do
PLICI*a G5 a1 AP No>d, boIAa ® ABLAN <TUPL<IBCL> 5 <76~ A CL> b/ o<
P CC A (DPNJ 051 I D<ISAC Aba A ¥ NCVE PYLAI T T) Aba A *NCLL<IBLC
alDAa ® e IIU<E ACh<b o #<C <TtA<Ib < APbo- 5Nt <o AbLAIHN CALI<I>
A<t Ab> B CCHH<C N*Cc 2ot <I*boo- ot <IDHCJ>a G5 * Dot

AL SPPCVBN <IBIDAan<IbGh LS PY—*<T, AALLrs>Y<In<bentl € <UForC <> Acndn®
Foa L5 D BPALL<IHCL G € Y < —<IS*6 o b D",
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Cdole ALTP>Cenrtde (DFO) (2004b) <L d=b (Kulka, 2004) <L d=b <<-L_> ¢-<h= (2004)
DPPr<braPNrore.

DLICa1C AL®NCD>*b20-*DC A AT BN CHPLILC <L AL ® bM< C>ILo 1 ALUNYLC
NP C S AS AL®NCD>*beg-* D CALWY<I® AYD> 5N (AL®NC>*beo-S5Ne PLUEIE <L NJIF<I*C>dC <N,
LS oo AcNCB>* 5N Ad Y<ea*8D>ALC BLIC I a 5o Mg, bB>plA<a*L JG=< (Grant) A<l <I><
(2005), A*L=a® ALAT NPC S AT, A5 CP> PR Pa Dy D>GAI®N LS GP A D® <> A oLAI NG,
B>PJC>CALC BLICI a5 Ma AL*NCD> oo ®<C ALALIC PUoP?<I*LJS NP>LYo 2.5 AbSGoC

ALo ™Mb 5<I5 5N, <072 5<I< 5 BALA S Acn<UPLILC CLlbda o CHheC >R o€ U <P Lo
NPC S AS <L > CLY<I BLYAC M A< 50 <YILC ANo-®ho av®CP><*Dao. dbAS (Benoit) A< <> (2010)
B>ALALC LS boAcA o Nog <FD*CPo o APCo<I*NLNE boA*aoa® CHhC <IL> A*=a®
ALAT NPCSCAS (Lo <IN BLYAS), obre 5N Acn<dnor?D>Nore Ld<d NMPC <*Po™Me <L
boA <L o*NC, Coa bBALALa® CALAYL H<IPNJ, Lda>LD<® AI/BALE A5 C>Vo* Al<C < 200
>*DNdCa (M). AcMbo5 5>, AchJNE AN PES AboLA<®Na A *dS Acnld<So>Mo
AL®*NCP>*bo* NN Acn<U-c<IDA=a SLE.

54 D4 KcAJ*ad-ofc Acnl<PNA\* D - <O“CPo*h\P>dor< ‘b>pLoC
<4Lo ABNB>HCHYC AcnbCPoN® 03I <-cqJ*adorc N*CC AC
Mg <'Lo av*<CAMS ADSALSCP>dorc <-Lo A>Ty oN®

<LIMED o AV o *ND>IPING® halLic® <> DN>L YNNG Dbl LPha® hayD>¥sbePLLLC
ALTD>Cenitd o< (DFO) <P g5 AbYPCLAS 5N® b>ALY > o> doMe NPC S AS. CL*d< harLeC
AcCH> D>bLLG o, AcaGAING®, <IP*L5 Lo, <L P—*Da* (DVD) D> b C>IL- 5N
AbHLALPND> DM D o0 <L Abocnbdio ABa A7 NoS, Aca<I*No Aco<J*NoNe ><CP>ILNLONS,
<L C*bd o™l ADBNM o CI NN b NoJ ABa A7 dNNy Do <L Acd® B H>b*NC> o
boAS®NPIb N5, CLAI<ILNY<IE DN>LINPRAS <I¥Sa *CDd5*dS AYS>NC>SC A bl o B>dNJa
DLYAS 9*ha *DMD LL*"NJ (SARA) Leltd o <INcD>SAT <'L_> ALT>Cenatd® (DFO) AP<IPA*L>c*.
N*C S AS Ab?B>NYD>PLLC DLYAS dPha * Dl oG CVo o> d<hD>J a* Do AcMy><Nk BLYAC
S*ha ® MO LL™NJ (SARA) a5a AdC=g <IB>*CY¥Sc_a, alDAa® CN>NYINa, > 5%>No, LIAC
SN ® MO LL*MNJ (SARA) ha>LsdNa® Na¥*ha/CdN>N P o, Ac>a<hd*o Ac>a<IGha DG L= 5N°
dterg 0 4 NPLNE 6, LM Do AYD>o*D>—5d 5N AcndNo.

ALT>Cenatde (DFO) <L <A P10 BP>*C*DT bNCH>ILIE Aba Ar54dNa (NGO) AcnbNbLC
ABND>BC>Vo* A5 Ldo™L AboLA<®No® <L A senédeo Aba Ar*No®, ALy 5Nt Cobbdo Ll
AbBNMo®, Aco<I*ILdoME <L > DN>LS N CLA oA Lo o LIAS. DP>N,
ALTD>Cendtde (DFO) A%oLAI®NE <A™, alDAQ™ b>APNLME ANy 5N <A Do

bNLob* NS, bide 5NE Acror<IN*P<*>C A% 5LAI*No AlLAD oMo ac J*Do*
>atb>bCn<dbio Mot <L Dotb<<-5Nt NPCS A A CHLC. P-*D< (DVD), M*Cc A€
— A <T¥PY<IL 5N BLo < (Wolffish — A Balance of Life), Ac Py IDN%Y< oo AcnJC>HLE

B> ®?NPe 0 Cd an<I®rLYnt CLtdo™L BLic®. CLEd<d A*A=a */NYLC <o D>*Any>Yo®

N*CSc =530 <L anaAYALNE ALLnDoU=a* b oA 5% *1C D>LIbNAD>T, AYD>NYod®
AbLA®NE C>Dg oot DLio.

b>rLo™ <L bLADNCD> 0% Acn<3IULAHALISt b 2o a v*C><* Do bLAM>NCH>o 1 AcnyNo (HSP)
A lP<RPNPY>Yo-. DEECH>NP M A BN M A N> bC>E P LICULE CLPd o™ AcnM<PC>¥ o,

CAL* o€ 2002-T o<, Ac*o<N*?JN <L bLAPNCP o1 AcndN® Acn<tb-H<IC*ALLC
<AL 5PE*NYLALS T NPC S AC B> <a *DIMNCH>o 0. Cda<I®CN NNGALIINS <GP C>ILLC
Ab¥PCLA 5N Acn <P ® N PLA<E 5NE <L AL®NCD>bea*N oM NEC S AS:

AN CSCAS — A GUPYIP<I*PLNE Lo (Wolffish — A Balance of Life). <d*a-*"~a~ bD"A BN/ NPYSNC>PLY®. 2007
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B>AL*NYINS Acn<dn 50 AL®NEbg5 55 NPC S A D'<NLAeT

B>ALPNYINT Acn<In oS AL®NPbe g5 5P 5 NP C S AS: LSNC>NC

BALPNYINT Acn<InolS AL®NEbe g5 NPC S AS: g*?b®CI>N0C B> d<bS - AboLANS
B>AL*NYINS Acn<InolS AL®NEbe oS 5Ps NPC S AS: <I€D5 bNBECL® Aol < Na
B>AL®NYINS Acn<InolS AL®NEb oS 5P NPC S AS: PJ<<LAI®AE

Cnbh®, "Acnoo AL*NPbo 5P NPCS A" (Handing and Releasing Wolffish) ha.y>c >T¥*C>%
ALTP>Cenrtd o< (DFO) <L P*dcLo® AYD>NCD><oN".

5.5 0°J<dJ 9P AcnlP<PNA® E — SbBAV*NC ASBNME Acno Mg
<'Lo N*CeSe A BLYo

APy 50 <M< 0 bALAS TS AP <PCINE MA>Y Yo AcnlA<PCRE AboLA<IH<Da-C
Acno><Do N*CSc A Moo, B>AA*NE Acn b CHLo1C AD>o*A>*NC>ILS* AboLAI*No
A do*ha A5 C PHCio>Mo NPCSC AT DPLYAS a 5a A*CPPLLC, 4555 Ldao <P Do

b GLA<SaT A% LAY > 5N AHULAI®NE, B>AN®NE Aco<loC <L <8P\ Yo©
AcA<IPLR<E Ao *R > BLYAC a5a ACC>JIN S <5 AYD>NYICH> 5NF asa Ay Y<IlLo%*ha*
DALYt o<ICD>PLYo <> DayB>5dsMe CL <! DNBLYNFRAS A% oUA<®N oS, Ld<d bI>rLINPRAS
<DD*CP>BECio<LC MA>REPICD 5N ArD>Yo? BLYe D**UAS NCD> NP MY JC>o e o¢
DIbCia*"C DG oN® A= oC. IDPCPIYP>NC >otbeASa T NPC S A BLIAS NNG Ao
<D*NCPLLE. APL® A5 5N o<IC>PLYE AMa® ALAT NPCSCAS 5a Py >0 bI>pLJNKAS (B>LIC
>ILA*a*M"NJ <L <*Po*MNJ) Aborenso ASGAYAAT <ID*NC> B>*DC,
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6. B>ANCCP o M€ bV <K-cAJ o TC ArI*NCPo*Ic

B>AFCDo* M o< <AJog 50> o b>ALIC>a <INd D=LAD NC>a >N DAQGYLE W PC>Yo*
A AP <ee<do*NC bB>APC>JIN =g CAL® >B>CALLLC C<o- NNGE LY N0, MRt <s<lo* o
B>ALING PIMP>H< <l oS, BPP>ba> 0%, AP <<l oS, <L APALo> o D*=LAB NC>o<I5LE
AB>¢_JJ=a®* D AFD>Jea *DNJ bB>ALA<So5 1S B>ALo*NJ MNP IC> o< o boAPBLMC <IMAPse>re
D> _50¢ bPaPo ' NP C S AS A< <LA>o*D> 51 b oNM>So M0 AcnJNA>NC>o 1 o¢
bNLLAGE o boAL*C D> oHn<da® Dl oG > o-¥NE ba CI (COSEWIC) 2001-T. CALASDE b>ALINENE
AY>NC>E NNSPLYID>PCB LA 5N 0 << D> Jea*NC>o* o B> _50-¢ ACH ' <<C CLbd<,
N*C S A€ Mo o< CLo ba*a®*<¢*Lo ba. C>< AL*'C, CALALS AlLD>PCPHN® also ™M= nC

oY <K U T 0 AcnJCP>LASa* o°.

CtdaoclL® <<D*NC>JIN* 0 oYK <qJ*a5d- 5N AcnL<PNENo <L > o5 <Sa.JNo,
Cdo<*CN< AA®INE <D*C>J>a LC B> IC N ARc<lo*o® D cPCP>J*a * Do D>b>Y>rLYoC
05U doN DELAY>ILIE <L Acn<I*JJILYE <> <G*PP<E5ME AcnoB><D o AcnJC>e
CAL* <D*CPJ*a Sa>"NJ:

o MAD>RPINS MLy I<L®CH e 56 <L 0% San Ly *C* 5 oo NPC NN®CPN M
B>ALAIFCI>PL<S?

o /<IL%LoC <L IMAc*NC <I*No>C <M Ptbeo P L <{? CALYYL*<C, CALE
08U doNME BB>ALNYINC Dby NPC>IL*<E >R 5aC
>UNo<I L% C>PL*<?

o CALE CAMLoNAS <o LracNAS Doa<a ®DN NS CLido™ NPCeSc AS Mo 5 <L
Q¥*<CHMe 3 CLT L™ a5 ACILRE, Db /<5NE, <L <FA<I 5P *NCH>5?

o CALE DSIYBPLE® ASboLA<SaS 0 I Yo Acn<PNEL® <D*NCHIL<L? <*PbYJa *<C
B> PhACTN I a5 5N DIbCiag > =g*?

o Clea av*CP><D® (DPcD>NoJ, APANYDYY<In<e? ad*CH><D%) ACHn<Ib*< CLdo<
>LICAD>J>add <L 035 CLA < D>LYAS @ 5>a ACI>PL < <L >
QA APCDPLEE a <o DAG® 03K doNE Acn << > 50 ¢ <> o5 ic
AcnP<PNLAS?

o CL*J< A N> BCNE A bCPLo<I*<E Clida s o3 <-<1J*a*NYa5 I Acnony>is?
CL*d< bLA>NYES <L AN PaS AP<IBNYINS AYBNPLH<R<E AYD>JLICE <GRPIN eg?

7. P> ’L¥ Acnlf <o 1 <‘'a.JNo*
AP <ol <o NS Peec*<HBN<LYL*>S <o ArACC®DN* 2018-T. Acn <o <Sa.JN©
AYB>NPLYSLC CA o™ L™ aa Ay LYo 5Y<<c<1*doM ID*NYINS Acly> 5N Acnl<e<

BALP<L* T <L ID*NCP> L o3<-<Ia*NYa™, Acn<n oM< B>on<a *DIMNYee, <L
<L oM oY <L+ N o1 Acn <ULy
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2CINL*CBILo S An/<PNHAC Ldo L <HJ*</ Lo N*Cc A€ (Anarhihas denticulatus) <L > C <
N*C°c A€ (Anarhichas minor), <" <I>c_ o/ < a N CL'do*L A*L*a ® ALAY N*Ccc A (Anarhichas
lupus) ba CI" <IP*CP>c_D>LC <AA®Aa-b NN <AMat AP N>bC>Yab. ALT>Cenitd< (DFO)

AN B>LC CAdo™*L BNCP>ALY0 AAB* NCH><5N® PP dorc <L BbPa 'dore

2CPAL*C> L NNGYLYINE,

H<¢ > o <D< A D*’La*L

Canadian Association of
Petroleum Producers

Department of Fisheries and
Aquaculture

Environment and Climate Change
Canada

Fish Food and Allied Workers
Union

DTN YA <A D% o

Acadia First Nation

Annapolis Valley First Nation

Atlantic Canadian Mobile Shrimp
Association

Atlantic Herring Co-op

Bear River First Nation
Buctouche First Nation

Canadian Council of Professional
Fish Harvesters

Canada-Nova Scotia Offshore
Petroleum Board

Canadian Wildlife Federation

Clearwater Seafoods
Connors Bros.
Confederacy of Mainland
Mi’kmag

Conservation Council of New
Brunswick

Dalhousie University
Eastern Fishermen's Federation

Groundfish Enterprise Allocation
Council/Canadian Association
of Prawn Producers

Innu Nation

Miawpukek First Nation
Nunatsiavut Government

Grand Manan Fishermen's
Association

Guysborough Inshore Fishermen's
Association

Indian Island First Nation
Kingsclear First Nations
Louisbourg Seafoods

Maritime Aboriginal Peoples
Council

Maliseet Nation Conservation
Council

Membertou First Nation

Metepenagiag Mi’kmag Nation

Millbrook First Nation
Native Council of Nova Scotia

New Brunswick Department of
Agriculture

New Brunswick Department of
Aquaculture and Fisheries

New Brunswick Department of
Energy and Mines

NunatuKavut Community Council
Inc.

Parks Canada

Qalipu Mi'kmag First Nation Band

Transport Canada

Nova Scotia Department of
Natural Resources

Nova Scotia Fish Packers
Oromocto First Nation
Pabineau First Nation
Paqg’tnkek Mi’kmaw Nation
Pictou Landing First Nation

Potlotek First Nation
Premium Seafoods Group
Richmond County Inshore
Fishermen's Association

Scotia-Fundy Inshore
Fishermen's Association

Seafood Producers Association
of Nova Scotia

Shelburne County Quota Group
Sipekne’katik Band

St. Mary's First Nation
The Lobster Council of Canada
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Eastern Shore Fishermen’s
Protective Association

Ecology Action Centre
Eel Ground First Nation
Eel River Bar First Nation
Esgenoobpetitj First Nation
Eskasoni First Nation
Fort Folly First Nation
Fundy North Fishermen's
Association

Gespe'gewaq Mi'gmag Resource
Council

Glooscap First Nation

AMGa*Da™a <A DL

Abegweit First Nation
Elsipogtog First Nation
Lennox Island First Nation

IA<® <4*D*’La*L

Agence Mamu Innu Kaikusseht

Alliance des Pécheurs
Professionnels du Québec

Association de gestion
halieutique autochtone
Mi'kmaq et Malécite

Association des capitaines
propriétaires de la Gaspésie

Association des pécheurs de la
Basse Cote-Nord

Association des pécheurs de la
Cote-Nord inc.

Association des pécheurs
polyvalents de Old Fort a
Blanc-Sablon

Conseil de la Premiere Nation
des Innus d'Essipit

New Brunswick Department of
Natural Resources
Northern Harvest Sea Farms

North of Smokey Fishermen's
Association

North Shore Micmac District
Council

Nova Scotia Department of Energy

Nova Scotia Department of
Fisheries and Aquaculture

Mi'kmag Confederacy of
PEI
Native Council of PEI

PEI Department of Agriculture
and Forestry

Conseil des Innus de Pakua
Shipu

Conseil des Innus de Pessamit

Conseil des Innus de
Ekuanitshit

Conseil des Montagnais de
Natashquan

Conseil des Montagnais
d'Unamen Shipu

Conseil Innu Takuaikan Uashat
mak Mani-Utenam

Fédération des pécheurs semi-
hauturiers du Québec (FPSHQ)

Institut de développement
durable des Premieres Nations
du Québec et du Labrador

2018

The New Brunswick Aboriginal
Peoples Council

Tobique First Nation

Unama’ki Institute of Natural
Resources

Wagmatcook First Nation
Waycobah First Nation
Woodstock First Nation
World Wildlife Fund-Canada

PEI Department of Aquaculture
and Rural Development

PEI Department of Fisheries

La Nation Micmac de Gespeg
Listuguj Mi‘gmaq Government

LP=4®

[eLeS D<o MLAP
Mi'gmawei Mawiomi
Secretariat

Pécheries Shipek

Premiere Nation Malécite de
Viger

Professionnels du Québec

Regroupement des pécheurs
professionnels des fles-de-la-
Madeleine

Regroupement des pécheurs
professionnels du Nord de la
Gaspésie
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Amarug Hunters and Trappers

Elsipogtog First Nation
Arctic Fishery Alliance
Baffin Fisheries Coalition

Cumberland Sound Fisheries

Mayukalik Hunters and Trappers

Mittimatalik Hunters and
Trappers

PEI Department of Agriculture
and Forestry

Nangmautaq Hunters and
Trappers

Nunavut Offshore Allocations
Holders Association

Nunavut Tunngavik Inc.
Pangnirtung Hunters and
Trappers
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bP>rbAJNC

Aboenertd <L ALTP>Cenrtd® baCl (DFO) bR+ <L kDS 140 D*PLAo ‘dy—> A CAdo™*L
AcP>BCP>P>*D 0 AR<INNG°I° boAcL o/ <al)PPP>*C*II ba v 310 (Anarhichas denticulatus)
<Y > [Pa*H A€ ba ¥ 3¢ (Anarhichas minor) ba CT. 6 NLAS ALT>Cendtd® A D%ILYo< AbJdNbbCedL —*d<
CoATL NN®LIS AS/>N= 50 T>ACAL, M=%, <L PN<do <AL DPD>*C*D< Q4 D*/LA<le <L 5> CP>% ba CT
L= hHICH AP~



B oAHPNNE DPD>*C*II ba v 5N <L MPa*hAS ba " 5N [DYG>C>PLI®] 2018

NN*bcd®™ a.Ad.“rLv®

CAba LA 2001, BPD>*C*II" ba¥" 3N (Anarhichas denticulatus) <L TPa*NA< ba N 5N (Anarhichas minor)
B>ANFCI> >*PLS>C bNLAGEL 0 CAbo boA* S <ICa *D * D BLYAS ba CT' (COSEWIC)

<€Ca *DI —a"G*CP><_5N< (COSEWIC 2001a,b). C=a. AL L%, >P>*C*D< ba ¥ 3N (Anarhichas lupus),
BANPCD> >*d® Cda LS bNLAGLS CAbo boA*c*C <ISCa * DI *D PLIAC ba CI" AdL 5@ * Do G*CP> 50
CAba o8An 2000 (COSEWIC 2000). CLT L™ A*LAS ba ¥ 511 A%y > >*dS A D>'Y>ILIC 1 CAba SLVAC
<ICa I —*D° ADy™ (SARA) AcyB>N<_5J A%YS1c CAbo Yo 2003. CAba 0dAn 2012, C*d<1 bNLAGE o CAbo
boAa* ' LCCa® DN+ BLVAS ba CT bP>AATbba B>*d° Ctda*L A*LdoC DL%aC <L > <ID5dry>* DN
Ctd<d boAcD>Sany*LE <P pelL 50 (COSEWIC 2012a,b,c). CALALLS, <Co BLYAC <€Ca*DI =*D< Ady*, Coa
boA*Lo*L A*Ur oS BLYS 0 CALEC® A5G/ PO, Coa boAcD> a5 1 <Sa >N DELH*N5J AcHo<I*Do
>P>*C*II ba ¥ 3N <L_> FPa*8AC ba ¥5 5N, CL*a. AYD>*baa51¢ boAcD>PNN® Ab¥NbIA*a N <Ibn >
>PD>*C*I< ba ¥ 5N = oC.

Coa APt oS A< 5> PP CC I ba v 311 0 (Anarhichas denticulatus) <I'L_> [Po A A€ ba v©_51¢
(Anarhichas minor), <H._> <. oI <al> BP>HC*I< ba V<31 0 (Anarhichas lupus) ba. CT™"(DFO 2018),
K#PRCP>P<* L >FPLY® 2008, AcH® IS boA— LN <o AR-—<IN“Nal>o-5I¢ AyD>*boSa51¢ boA>PN o<
<L N *PNSNLNE A%ba ATy D>P<ES CH ML SboAcD>Sa51¢ <Sa>NIC. DGLL AyD>rboSo-51¢ APy Ctd<

< AP*Nb g GA<S M bEN>o P CHE <L Do P b CDrn<Iba > >PB>*C*I ba ¥ 3N >0 <L [Pa*hAS
ba ¥5 3N ba.CP>< ALIN* =0 AYD>d- 5J CLea <IdaB>v*dS ACHP=a 5o BLIAS AYD>*boSo-o-C.

CcLAC DEL- A CAba AYPrboSas1e ALY ID*C>c >*d° ID<Ibn Yy > 5N 4*PNCNLAN=HE Chda™L
boA>PN KNGS, DELAYDC D>ee>oC;

1. ADP<R-NNo® DPYBLBC>No TS BLIAS <> AbPnrdLe®Ce Cod<d ba ¥ 5N BLYIN* oS

2. aoa AP, ADRAL S <L /D> R 546 N>NLME ba ¥ 5N BLIC AYDILYn b Do a L D4 e
BN>o*"C <IMdo->M< <AL B>SILA*an Y S

3. Pec<-c*N<oJd Clra A'YCP>DA*an<c® ba v 5No bN=aPPC>¥® Clea [P-c<-c*N-1J
Ao *D%* A“DAc 5JC>RD,

4. N®PLeNbeg-S 5J ba ¥ 5N BN C AP*<-<o-*N< <L > AyD>*boSa NS <AL

5. A<—<IN“No® DN>LBCPNen o1 <L Acso<INNa 1S Acn<"o-© N*Py*NN*bg-PC>Va-C
AD>*A<o° <L AYDrbo o€ ba v NS b “N>onc®CHM e

boADPNRAS, AL 5J, NHPHC>PLe® ID*C>o-<I5 5o~ I*dNMYD> 50 AyD>*bo-So-51° Acn<bA%N o,
NP NN*beg-* <L > birv*d b o b N<So-® Cod<d BP>C*II ba v° 5N <L 5 MPo-*KAC ba ¥ 5NC

B> n*CH g€ B><La *<P* o< ba C>< ALIN M >o-< NPD>N=ad< > AALMYD>J*a-5 5N ICa *Dl o<,
<IDIMNNE boAD>Sa5 I DGSa<I M DAY a5 A®CPPLIC di_o Dib>oC:

e b>PNT® N> NC boA* o0 <L AP DCHL*C* S,

e aoaA¥o® DLIc M C b>A<IPNM S

o B>AL 5 BLIBNNC boAD>bEC>NGnCCS;

o DLYA® @ 5 ARCPNE L5 ADS A< C>C;

o A AP AL MPec<ec®N= M IEDRC>a>VE AbAC boAcD>Sa oS,

o bDrNT® baviiNS AADBUNE <L b oA>*o ¢ N> 0 boAD>*Lan7™;

o bDPYLME AADBANME <L boAP>Lo™C alTo T <L Ao* 0 DIS*C>on<eCHM S, <L

o  bLMYb 5N Aca<dNNoT< <L bLPY b N<o1¢ Acn<Iho € AD>*A<I*CD>o** 0 <L
A7D>*ba QA< o o€ ba v 5NE.

Cea AYD>*boSa5 1 ARMYD>C a sa A%Y2>® a L * eany* g bD>rlony N <AL <> NgTC >P>HC* I

ba ¥ 5N < <L MPT*hAS ba ¥5 35N, Cra. AYD>*bo-5o-51° b oAcD>PNN® KEPHC>PL % ADY<R-—PCP>d-5J CLbd<
B> Crda™L BLYSoC, << << N 5d <ICCaPN™L <L BBAN M BLYAS, CLEINJ AbvS50e
AYD>*beaGA<S 5N ba ¥5 5NC. CAL* Lo Dbl L o5<INaS AYD>rboSo-5 1< A<(YI>C CAbo 2008,
BboADST*CHHLLLN®d® CPd<d L N<IGADNe DELAYYE AYD>*bea-PMNAS a sa A®CPYLYC CAbo A<(YDC,
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b Nb-c A® boAP o *MNJS ba ¥ 5N AL/ B CH*ILY ' B> C>DCHL™d® AB/DN-LM<: o P <L
b Cia*1S; B> *MC bocD>Lo S <L ASDATNI*a*CH* >V 5 * Do, Do AT <L
Mgy P B>AVPCD>BCHPLSC CLA® 0 ATDNPLY0S <tL_> Cbd<d b NLA>E CLdo™L B>L¥ 0 bD'AbN Ay 1<
aHaAPCPPL-ONE Clra ABOBCo™ anaAPCPHc>*d™ A'lLnD-bo A'NCP>Y™ Ab* 0 DdG*CP><D< CL*dd
ba ¥95N< <L 5 Arn <IN DM A b¢bn Ao =g W*PHCP>IL*d%* Ctd.o™L D>PD>*C*IN ba ¥ 5N <L
MPo*hAC ba v N ABPPN-LJ, > “No™ Lo bLM7 b0 1 b o AcD>PCPNC AP I*PL*d¢
B>AR-PCP> 5N Cod<d b oA oy < ba ¥ 5N, C o boAD>Sa-5 I <Sa >N NNGHILS>%® ATICP>C
DAY o oo ICDAJCHDAan<IbSa* o ba ¥ 5N AD>SALPCD>a NS <L AYD>rboSo-s iU <L
ABID>N M b o AT>PNNE <> *N=a-<5 5P, <L 5T NPy *NN*bo-* Do~ boAcD>San Yy o-C

QT o dNBPND>YE <L PP DA 5 0% A'NCPa Do bLIMYbior<I5od <L N*PY*NNbo-o-5 1% A¥D>*bo-*CI>Va-C.

Clea a‘La®Drde ArDtbro<cc<Nea ®*D% CL*P> oS ba 55N BLI 0 Ab/B>NALSC b LA%YL-c M <IbsosT <
K#P#CP>e-<No-€ Ctda™L AYrD>*boSa1¢ b oA GC. @ >a A*CP>Pane® ACbHIA*an<bioc*Lac Ay>Ja * o<
<> NINGTE <o ACHIAan<Ibrcso Crd<d <GHPP<I*C>HNE boAcD>o-5 1 <Sal>NS oCE DPYP<IPNHAS
K#P<e <DL C. A*PNN® boA>PNNC, AN 5N CHLSA>NE b>ALY>VoC <I€Ca *D[ Do,
<DA=aP>NNS® AD¢_*dS AD*A<PN RS <L AR-<INPbea-Gr 5ME ba¥s 5N BLIAS NP>Na oM CAJ™L
APLPYD> g 5NE <LCCa® DI P, Pr<lo 5, AchnyD>2% CLbd<l W*P*C> << AYD>*boSa51¢ b oAcP>PC>Yo©
AYD>YA <L o <IDA*aCo AbINBA>YeS <> Ao b3 D® boA>GC (451> <IN ICDAJCH>VT)
ARCP>DA*an<ba M0 b N=aPn<IPCP> 5N BLI o Chd<ls ISDAICHE <> CPJ*a AN BR3¢
P>t CP>Jma AcoNE, B>ANPC>J a DA S HNE, Coa boAP>a51¢ <Sal>N aHa A®D*L>% b oAc>PNNaC
P> <<daros 1S AyD>rbeoGA<I® N 5Ne,

@ 5a AY®ILYC Cod o™ DL 6N <L b oA D> DYGPC>DAa N AbSaC Cod o™ DL o A>Ty >l
CAbo NNGY Lo Lo 6 AYDrbaSas1c A<lyD>C,

Cea NN®b® Acb®r=ane® BLIbN oy N >N C>on Y 0C asa A% ANCP>DIAan<IbSe* o
<L AbINPI=a®C*-C AYD>*bo*<-<IN=LNC. b>AYD>c >d%* Coa N *PHC>N-5J boAD>So-51¢ <Sa >N

LI B>E LEDRC>on Y oS Mo allodNBPN>Y oS, Pr<lo Cd<l <ICD*C>o >N ALLPY><5NE
ASAP=P5PE, P> Cd< Sbo A>9I <Sa >N <ICDAT BN DA*an b0 AbDAa S 1¢ >R 3=5C
AcnBNPED o >CEDaC Absenibde <L ALT>Cendtd® ba C (DFO), L<Lbd® P Co< bD"abN e (NGO)
<L BLIGASND>NE, Crd<d <IPAE K*P<L<NE LD boAcD>o5 1 <Sa >N ALLMYD>SC <P SN <L Crd<
Ab H>nrbdc <L ALTPDCenttd ba CI bLIYbio<1®DN< CL AL <P o€ W *PPCD><-<IN-od <“a >NV,

ba CM>C <M AAS <€D*CP>o<I%d< PP<loD>L o< CP>%* <ICDAJCD>'7*MD% o-P>PNbadS AbiNa< Cla
o>pYD>PL oo,

Cea %boAcP> 1 <Sa >N bN* %Yo <L > DN <D bCoaD>Yac <M DL o< Acnio©
<LAD*LYGT Do (ABDN-OM DI Abonrtd® <L ALTPCoenrtd® ba Clh JASD®PLYC b+ <L kDS,
ALATDS, 1<, d<AY, PNdo <L BPB*CH DD, <o ba CT <= A -H<ICHAME PLIPDA-DONE

ABID RN BDrLrCoo© b PNLN oS, Abono 1 > “Nro© <L LPLPNenro© AbYc >*Do¢
K*PNNa A Do birJCP>J a * Do AYDrbo*<-<I5NE ba ¥5 5N B>LI*C ba C>< ALIN 0. DA <I%4 b
AboendoS, Acta<dPPnito S, Lelbd P Co© b BN <L Lelbd o< (ba Cll, <A D%¢LYo< <L
<JD*LNo ) A>Ty D>,
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Ao e
b>MbAJNC II
NN*b<® o Ad *rLI I
Ao e \%
1. AYD*boSc51C boAc>PNKE 1
1.1 A <AL A%ba Aridrn<eS Ctdao boAD>PNNE <Sa>NoC 1
1.2 boACD G IDPC>YA IS <L N*PHCD>YA <1 AorD>ry AL < 3
121 SN*P*CP>o*NC Ac™U CAdI Aboenrtd® <L ALT>Cendbd® ba CI bLPMY*IC boAcD>PN ™ 2gC...8
1.2.2 \*PNNSNE boA>*CBY A <0 bN*A*LYaC boAcD> o >VoC 12
13 <A°Ca Dl =D BLIAC .14
131  aoaARCPLIC DP>*C*II ba v 5N <L
MPa*hAC ba ¥5 3N ICCa DI &S DLIAC 14
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B.oAC>PNNE BPBHCPIN ba ¥ 5N <L MPo*hAS ba ¥ 5NS [DWG>CIILI®] 2018
1. A7P>*bo o 1° boAcP>PN\C

1.1 Ao, <'Lo A%ba AY*Jyn<éC Ctdao boAD>PNRE <aP>NoC

CAbo LA 2001, BP>*C®*II ba.v* 3N (Anarhichas denticulatus) <'L o TPa*5A< baN*3N< (Anarhichas minor)
B>AINPCD> >*ILSC bNLAGE 0 CAbo oA I°Ca *I =+ BLIAS ba CI" (COSEWIC) <I€Ca DI —Sa-G*C><_5N<
(COSEWIC 2001a,b). Ca. A<l BLI%, D>P>SC*D< ba ¥ 5N (Anarhichas lupus), oB>s\*C>c >%*d%* Ctda LS bNLMGE_©
CAbo boA*a*1< I°Ca D =*D BLIAS ba. CI AlL5a *DI=a-G*C> 50 CAba odAn 2000 (COSEWIC 2000).

CLT L™ AP ba¥s 5N ASPD>*Y > >*dS AcD>'Y>ILIC 1 CAba BLVAC <ICa *If —#D° ASdr® (SARA) Acy>N<J
ASdyS 1€ CAbo Yo~ 2003. CAba 0AAn 2012, Ctd<1 bNLAGE 6 CAbo boA*a-*C I<Ca *DI D BLIAC ba CT
B>MAT bbb >*dS Ctdo*L Ao BLYoC <L 5 <IDdyB>*INE Crd<d boAcD>on7*LE I3 Il Ho
(COSEWIC 2012a,b,c). CALA'LS, <ICo BLIAS <I€Ca * DI *D ASdr®, Coa. boAc*Lo>L Ao LI o< CALEC>*
ASGeJLoPED%,

D>P>*C*Il ba¥ 5N <L MPo-*HAS ba 5 3N A*NCPD><H><IC*d< Ctda*L NN®baor, Pr<lo-> AYD>*boSa-s ¢
boADPNRAS @ 5a ATC>PLY*a *d° CiRo- NN*bIT AbVC>DA*an<Ib* DN BPH>FCHI< ba ¥ 5N o< C*d
Do D> b C><-<o*M o A*AT BLYAC A“DABCBNony < al *onc®C* o,

Coa "APtbo oI A< PP FC Il ba V5110 (Anarhichas denticulatus) <I"L_> [Po"5AC€ ba v5_31€ (Anarhichas
minor), <l <I>c. oI <al>) BPL>*CPI< ba ¥ 51 0 (<o GAb* 5<*) ba. CT™” (DFO 2018) (CAYD><c B>*DL <
AYD>*boSa1¢ APYD>C) Dbl >*d*® CAbo A><In 2008 <'L_> D<o in<I®C>< 50 2018. C=a. AYD>*boSo-51c
ALY a 50 A% bNbec2oC CALA SC*Do< <AL 5 ANCB>IAanIb* Do ICaPC>VoC Crdo™L DL o
<L BLIBNNY M oS ArD>rpe:

o Abolio®
- A PCPNE AALPYD< 5o ATRCD<5><ICA<b Ao oS DPGHC><-<lo-C
- CL%F* A%bI bebcCoo® <L b0Ga51¢ boAcD> o>V @ Ha>*CP>5N A'NCH>DAa bM<
Crd<d BLYAC b oAcD>Sony M oC
o AP DA 5o ® <L LY b>phec <5 A-c<lo<
- ALD>< A%b™o€ boAcD>SoD>NC
o ALALIC A A NBCSo™
- Pas b *De
N
- 5G5S AoSJNTMeC
° D>acS0° boAP>PCPNC
o D<IAS L5 Ae5e€C
e  Alo <'Lo oal >¥HAC
o 0aNAT P <Pp<ec<lo™L

Cea DGL AYBrboSos s A<PYD>C <IMAPA<®N=a <5 DEN>oAy >N >P>FCHIN ba 55N <L MPo-*hAS ba ¥ 3N,
<QLOECP* BP>*C*I< ba ¥ 3N, C><o B<ea *<¢ Lo ba CP>< ALIN*M0-¢ CALA*a-<ID<I%*bS Ctd<l <Ido-P>v+d<
<IDNB NP 5N BLIAC AYD>J=a DI*bE. Cra AYD>*boSa-51¢ ALY a Ha A%Y2>* CocLo® DGLa< A¥Nc=cC

CH AL DGy DS

1. ADYR-*NNg* DPYD>LBC>No>Yo BLig< <L > AN b CHILY M ba ¥ 5N BLEIN* S

2. aa AP, ADRA 5P /DR 546 N>NLME ba s 5N BLIC AYDPLIA<Ib* Do a L D4 b N> *"C
AP <L D>ILAen Y S

3. Pec<c*N=LJ CLra A'VCP>DA*an<c® ba ¥ 5N5o° b= PPC>¥* CLea MPec<-c*N<5J Ao~ * D%
<L DA HICP>RD®;

4. N®PLeNbeg5J ba ¥ 5N BN C AP*<=<lo-*M< <L > AYD>*boSa NS <AL

5. A<-<IN“No* DN>LBC>Nen o1 <L Ao <INNo5 1S Acn<IPho-© W#PY*NN*beg-PC>Vo-< AD>%A<lo-5 ¢
<L A7PPbo o™ baX 5N b ND>onc®CH e,
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C*d<d Aalo<T oM CoL DGLNYDE Sdia- NNTCILYS, CoLS ARqYDC bV D>, Cod<d ALY D>RP>oC:

B>rNAT B o

DLYAS ADSAIRC> oS <L N>

MP-c<-c*N*ar- 5N Ao* 0 boAcD> T

K%PL#Nbe g5 5N B>ALoP>VE <> aTob*NE AcnbC>any < Ctda*L AYD>*b>a-GA N 5ME ba ¥ 5NC
BN>o Ly N <L DLYAS AD®ALBC oS <L /B> 3¢ \>NJNNS; <L >

5. B>ANST® Ao*oC boAD>H*C> <o <L ba ¥ 5N DL

HAwn =

Cdd CcLS AYD>*boSa-5 1S ALY Le<>C boAcD>*Lony oo AYD>rbaPNN e o DP>*C*IN ba ¥ 5N <L
MPo*hAS ba¥s 3N b N>any 1 (LT BPD>PCHD< ba ¥ 5N*MC bN>any 1<), AD* A< a® <L N>No-
Cdo™L DL <AL B> Ab* 6° b oAD>*CP><R-<INaC. b oA>PNNAS, A 5PbD> 5d, \*P*CD>IL o>
<ID*CP>o< o A*INPYD> 5o AYD>rbo5a-51° Acn<%bAUN oS, N4PF #*NNEbeg-* <L 5 bir*d< bida-bN<Sa-* Ctd<
D>PD>*C*IN ba v 5N <L [Pa®NAC ba ¥ 5N b N>onc™CH* o DL a*</*Lo baCP>< AL N NP>N>ar->J
APLPYD> UG5 5N <I€Ca Dl oM<,

Cea oA 1< <Sa >N DU CA*d o™ AcnbC>¥o% AYD>bea-GAlSo-> o< D>P>FC* Il ba ¥ 5N <L
MPo*NAC ba ¥ 5N CALAbHI*NHJ Do oo <Lo haPLlon? < asa APCPPLYo Acn<thoS, b Nb-c A
AcA<PRAEC NP CPL—*dS, Cod<l PADYdS boAD> G AVN=HACHHI ALY <L 5 boAD> o>y <l o°

a5 A®CPDYLYGC AyD>boSa-5 1 A<PY>C (DFO 2018). Le“Na/<DJ Cra boAcD>5a5 1 <Sa >N CAM I AyD>*bo-So-5 I
ARLYDLIC QL5 ALY C>YLon Y™ <L b oAb L<>C C I, ACHIA*an<Ib* Do

LR PLEPCH e DR DM CD Moy Lo Ctdaa oA a5 1< DEYG>CL Yo <Sa >NIe,

Do C*d<d CocL€ AYB>rbosa5 1 APy AY>ILSC CAb™LE AYD>*boSa5 1S A<PYD>C NN%*be<I*JPLIE <L
<G#PECDPLE NS AYDrboSo<S o DGLAYDIY® CiRa A<PYDNDIC. Cra <Sa >N AALPYD>N-5Jd <D*NC>Jan<™L
(A0, PLoo NN%®B®), boAc>A<biony* N <L APYSCPLany ' APy J a ®de >R3¢ G*PP<I*C>_5NC
CAJ™ 5CE b>pLoP>NE DA >* Do .

Cd<d b oA ST YD D>ILSC L DI a 5a Ay CD>ILan b < AlLn Do T NJS <> C>o M =oC
AYD>*beaGA® N 5P DP>HCH I ba ¥ 5N <L 5 MP*HAC ba 5 5NC, P-cD>YI>PLIC DEHIC AN H<ICHC
AYD>*baSas1¢ A<fyI>< (DFO 2018).

D>P>*C*II ba ¥¥3NE <tL_> MPa*5AS ba ¥5 5N BN Pn<d >N € CLA*e L™ al*on b C*C* o< ba C><

ALSIN* =S PY<lo 5, C*d<d boAB>PNMAS ID*NC>NE CLA® 5 ALATD> ¢ BPB>*C*D<>< ALIN*Lo-C Ctd<
ACHIAP<REC M 0 ba ¥ 5N CAbsa-**0%, AIALMY >SS Ac B>y bCHN<L <Do bN>o*MNJC (Do a>a A®CP>E
BEN>c-*N< [DU]) <o DL 6. AbZB>N<=5d, ACH e o N*Pr—* D <MAPA<*’La*M oS Mgy LPog* D>Li= ¢
CAL*o© AP<I=GC*N=15J 2000 (Simpson <L_> <IN 2012), AP/ AYD>*baSa* o< BLIAC,

CALA*b 5N, C*d< aa ACPPLNC b oAcD o> Cieo <Sa >N AbID>Y>rLrA<Ib®de KNPy *Nbea G- 5J
AYD*beoGA<Sa e,



b oAPNNE DPB>*C*II ba v 5NME Lo MPo*hAS ba " 5N [DYG>CP>PLIY] 2018

1.2  boAcPec DD“CP7AdES QLo A*PCP7n.dEC ABYP7YDPLNT €

b¥r o b N<e< Crd<d ArD>rboSaM= o BLYAS Le<>% b oA o P>YoC M ALnco A D*YLYGDa< <L
ArA<Lb* Do <I*M*PLobcn o< <L ac NP a o< AcnA>Va< AcnbC>o<I*Do< VPN N DSLnY>{o-C
<'Lo boAP> TPV ana A®CP>Vo® CAba boAcPSa 1 <SalT.

Cea oA T I <Sa >N IDA*a P>NNS® a sa AY*ILIC boA>N<IbaTC ADo*<*d° Aa* NN

A7P>*bo a0 b oAcP o DYrn BPB>*C*IN ba v 5N 0 <L MPo®hAT ba ¥ 5N, ABZD>N-L1C

boACD o>y <IEE LMY b 1° A°Ca * Dl a-ny* Mo Ctd<l BLYAS <L b>ANSo-T < AyD><-<lo* o<, <L
<D<ALDA*a P50 boAcP> o> o LMY 0 Aboenrtd® Lo ALTBCene®d® ba CT (DFO), PP<oo
QPP o CD>* <IAD®PLY 0%, bD AN, oS <L PPIDAaAS A< b®d< bLIMYb5o-T<. CL*d<1 oC DPYP<IPNHAC
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B> AD<LFIN o PrRECH =g b>LPNE CHB>NNSE @ sa P NLPINC <LPpf> e g e g-C
TPrHECHCM < <AL boAD> oy Mo C*dNJa ba ¥ HAS >LIC,

Simpson <'Lo << 2013 e A®Y/S® ba " 5N P Mo CAbo b <L <D ALM =0 CL*d]
P> b oA DT NI o PryD>J>a *D <L a. - CHULNLC L2 oM P b CHC e
B>AECDIL S ACDHALDAS® B>AGTC LA PP 5% Do o Pry>daC AN o°
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b)

<AL= PN<Sa = 0 POLYLS DL 68 ABID>NOI P 0 b>ASa®, ba v 5NE o PILY>N-NC
AP o0 LI 6C (A5 a NS, I ABHAS) BAFCYA b,

bVt dC oA BLYAS ANNPY PooC

@A AN BLIAS o B>PNbT 1S ALLADYE A'YN® 0 ba ¥ 5No¢ (C2LC [Pec<b-c*Nead-_5J
LEO*CPo ¢ <> AD L Co 0 <Ib>*N>PCI>YE) <L a5a ASHME ace<IDAa® >LIAC
Ctdao ba v 5N0< accd Mdony N >R 5gC <M g D>¥a< oMo DA bo<I*bC ba ¥*_5N°
boAC* ST 0, CLP>0C o PILIcC >R 525C g PILY>o M0, AD<I®Il ob®N>a*h>C,

AYP*bo o 0 boAcP o>V

BANTSE LA =g TP ogC ARNEE e Moo Lo AYD><<lo™ o POLYoC DL,
B>ANTSPE ba v 5N e POLY > =0 I =0 BLY oS,
D>BLUAS B oM M <I®CB>HC N BLIB A < boAc>Lony <.

boACD T 4. PLYAC a5a A®CPVC <L AP/ C>VC

a)

b)

)

ABPAL<ONE boADCCE 4NN ALLABPYBYE ba ¥ NS <aPLJ>a.d-oN<

A®ba AYbNPa® BLIAC b AN Moo A0S Acn<IPLe®d® Ar>N<NME Doo-5dNbid-H><ICA Y C.
Kulka <'L_> <IP*M< (2004) bB>A Ao b B>*d ANo*LoC, D>aSo*LoC <L <IC&DE Pl cCLC.
A%ba A UR-c<R® A Loa b¥dab®d®. D>a o™l AALPYD>< 5<ICHILS>® ARC>DAanbSo*Lo< Ctd<
<LaPLULASN M ba ¥ 3N<. Dutil <L <P (2011) D<M o *hD> Yo <i*PP<in/L*d< boAc*Lo > o
L NA=C << AL 0 (AaBAD>LED® A= 5 DPD>*C*IN ba " 3N =q).

CLA®* ocL*¥® @ 5a AY*PLI* DLIAS Mo Lra Ao b®d®. b>rhSa® AN A 5>aC b>AhSa
D>LN=ONE B> 5eg-C <IPE A 5BNE b>ANFCI>o-b* /LS. bB>AeC AbYD>NNE CHLSAr<<C*eo-C
<o BLYAS <D%BC>No-*M=o-< (Kulka <L <IP*1'< 2004; Larocque <L <IN 2008) <L > B>LIYAS
boAcD>SonYy*N< (Larocque <L <IN 2010). Cd<d A%ba AF*J¥C AN H<ACH®IS D>P>HC*D<

ba ¥5 5N PY<o_> <P TPTPHAS ba ¥5 5N AD>"YI>PLSC. ob® N> *NAS TPa*hAS ba ¥ 3N¢
B>ANPCD>ILdS b>AAD>T (Lachance <L <IP*M< 2010).

bB>Ake® BLYAS boAcP>bCP>No*M0¢

BLVAC b oAD>BEC>No A DN PC>ob*PLn > CAbo ba ¥5 3N DaP>*bAA- H<ICHE o< (JG=
<=t NP DS PB><) Crda™L< Kulka <L <P (2004) <ILL_> CAbo- L hMA=C5<1<t=* AL*L (Dutil <L_>
<QPAPE 2011). B>ANSGC A/D>NNE CHLIAP<RCCH =o-C (BI>AhSG-C BP>*C*I< ba ¥ 3N =0 <I'L> b>PRAAT
B>AECD>PLIC [Po-*ha-< ba ¥ 5N (Lachance <'L_> <¥*1'< 2010; Laroque <‘L_> <IN 2008, 2010), B>LIAC
<ADBECT ((PT*HAC ba ¥ 5NE <L > BPB>*C*I< ba ¥ 5N*) <tL_> BLIAS boAcD> oy,
ABZB>N<ME b oA bCHLY M E <L al “ Ciont < bND>onc®C*Meg=_5 NN*D*C>LC,
A%ba AU > 5o BLYAS b oAcD>DC>NonY > AN 0 DaSo*Lo< <L Clo
boAD>*Lon Y M aC. ADSAS boAD>* Lo M a_sa AY*C>rL_5NS IEGICLE IA®IND><CDa< CAbo
>P>*C* D<o L WA= H<I<=* AL*o (Chouinard <*L_> <i?*M< Dutil 2011).

aaA*YLYC al-cCiony e DGLAYP>YC b NP>a*L=0° AYD*bgGAdSo <
Cra boACPNR® Le<>® beND>o** oS b>AFCPILYo (boA>PNE 1a <L 1b) C*d<ls A Lea>v®
A< CP>LASDE Aborennrbde <> ALTB>CendbdS ba CT >N Dend™LoC.

A7D>*bo a0 boAcP o>V

B>ATH 5N AcDAT Acn <" oS oCa < DN>LBCHNe N0 <ID5HNE (A5 B>NPNS oA LC = oF,
AYD>—<I¥ o B>APNC) B>ANFCD>d- M I SGM o< ala-ny*MC, <> o *I"C boAD> TN <AL >
BLYAC b oAcD>Son Y < IDo ob®*ND>o- >V <L 5 A*a >o* >V ba ¥ 5No-C.

BLIAC AN *CP o o< orJ* DI B>AATPCHHLS® L5 CAL=H<I® AYDYndb* Do CAbo H<R¢ =
<L DS ALIN*Lo© ID55NE DM %o PhB>1e B>APNS <L G#PP<I*C> 5N A%b Lo

MDY IYLLE <L HECP <IGJ 0 BN oS Ba Son b CHIL—*CH ' CAbda L <DA>a >NC>YoC.
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QPP CP> 50 BLIAS A%ba Ay >o*M ¢ CAbo L WA <A< AL*LaC SbI>pN*CI>d- 5N BLIAC
<L BLIBNNC boAD> B C>No Ly <.

DAL DBCTHNE A%ba AF b CHILYGC BPB>ANPC>PLYoC B¢ <5 (<D< <L L WA= <1<t
AL*Lo €, DN alTo® AabdC* o o®hPC ALo, od*LCa < <L <re>PN=a€ b>rPNc>c-C.

boACP> ™ 5. aaA‘DM AL MP-c<]-c*N-1MC AbAS boAcP> oy M0 4 D*C>a >V

a)

b)

ADPPLPCPB 0 ABOAS AYDJa s 1 (AP>hobdC) b>aa*d a-cd-cC® A*CPYyndbL L™
ba.vIN ba.CP~< <'Lo oa.¥dlM AbocnrPYo©

ClLea ANCPoG*CD>ILS™ Ao 0% AY>HCia*< <I°Ca Dl «PCP>o*L oS C*d< ba ¥ 3N°. CLea
<A>NS*dS A oBEC oo™ MARP<I*PLe ™ A5CGJaC orJ* Do Mo AL A B C* Do AL Cloa
B>AST® A bidobA=a *d® o<IC>Rc<NoC A oren oIS B>AM*C>< Do, Ctd<d Pa >y >GADNC
A SN AYn<BH<>C q 50 A% BCIHNE <L BotbP>bC 5N A% 5 CYel o ba ¥5 5NaC.

BB oJ AL IDe*N-od alla®Dd DGPNMAS Clea MP-c<-cd-aJ AoAS boAcb oMo

<D AP><D®

ARCP< 5<% D* I<Ca *DIJCP>< 0 ba ¥ 3NoS b>py>c >*d* Ctda LS bNLAGE € CAbo boA*a>NC
<QCCa*DN =D BLIAC ba CI A5 CP>BECia*Me o Pa >y D>Glo5 IS Aboreni>oC. ADrA<los e
boACPNKNAS, AL®CIbeo5 5N, N*P*CI>PL®d® Ab™Lo-C 2003 CLra [P-c<{-c5d-_5J <ICCa PC>V*,
Cea Leab e ¢ ANCSo*dS AboentP><DoC. Clea AL®YboaSa® AALMYD>PLS® <bD>o*<r<*L CL*d<
CLA*a<* ba ¥ 5N <> L bCAYa*MoC A HCH>GCHDINE (DFO 2004). A% >nabds <>
ALT>Cent*de ba Cl b>A AT bBCHIL*de <A P 55%DedS AN 0 AL®Pbro 5 A% _5*C>Vo<,
DEHD 6 AboLANLE. DPYP<PNNAS ARNES Crd< asa ACP>c “Coa*M o a <= cC*

ba ¥ 5ND>LM® Ctda LS <M Do BL¥aC <L boABPNRNAS AL%Pbeoa-51¢ IDA=a >NC><HNE.
LA YD Acnd® CAb™LE A sendbde <L ALST>C>nttdS ba CT, AbZB>NM b>A*Deno™
QLo ADSA<oS 1S <L S>Ne s Lea ™ ACH®dE CLra 4*Pr*Nbea-GA D MP-—<¥-—NNa a5 1¢
boAC>PN™C (A5 AL®NENbo-50-*) CLea B>*LC>*Ad-5J AbAS boAcD>o>M o¢

EC5Q *DNMJCP><ED®, AN, Crd<d Lelbd® P Co bDA BN Lea > Acnoba>>C Ac * =gC

<A D*PLYTC A%ba AYbNHFINE AL NS <L V*PL*NNbeoGASDNE AL*Pbeoo-T€ ba ¥ 5No-C
<> I aSo*LoC. CP<tbos oM asa Ay*/LIC DPYP<PNNAS <IDAa P> ICo boAcD>Sa >3 7 <L
8.

AU g5 1S B>AFNT bNTAACL*d DPPP<IPN oS AYD>HCio-s o< <L > AL®CP>b0-5c-*M< ba ¥5_5N°
CAL*Lo© 2004. NN*D®AD>YN IS DaB>b*C>PL 5N AbLAND>Y oS, Cod<d DPP<PNhAS
bN*A*CP>LYC <DA*a PNC> P>*d° Abonrbd® <L ALTP>Conttd® oA Den b Lo

Do D> CP>a<I5 5N <AL bND>D>Sa e o< B>APCILIC, A% H>en oSS A%ba Ar*NC
B>AATDHPLD>C Aghear, B>ANFINT DI <IN <L 5 NNFD*ADY A <ISbAac B> *DNC,

<G*PP<dno® <L boAcDSa51¢ Clea. A"y A%’La i< 5J A >*C>CP>cL 5NC ba ¥¢_5N¢
B>AN*ECP> o b PL™ .

A7B>*bo o> 0° ‘boAcP>aP>V<:

b¥r 5N A<= o< heD> 5N AN 0 I€Ca DI Do ba ¥ 5No< <L > AL Cio™ ba ¥s 5N,
ABI>NON b>ALR-NNb oG o® PP dDAa S CIN>NNM<bo HNE Aboenrtde <L
ALTD>Cenrtd® ba CI <L Lel*d® P Ca b abNfdec,

Ab¥*Ab-a5 5N Ac=<PN*N 6 Aca-<I"AD>J=a *D° CL>a b¥’abd=_J bP>A\Sa-5I*L¥%® A% 5Ur~gs IC
boAcD>*begPa gd° <L> <bP>a San bl Cloa AL%’b*c-bCSc-* ba 5 5Nc .

b¥r 5N AD*A<gde <> >N *d° boAcDSa>YoC (455 AcbAD>aC b>rha Cd<l ba vé 5N
AL®CPbeo b CE LT A°Ca *Mé_td<, B> 5N Cod<d ba ¥ 5N o CLAYD> b 5L Q).
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boAcCP g™ 6. BB T ba. v IN AAD A ‘Lo boAcP Lo < b°NP o0 ‘boAcP>*Lon?*L

a)

b)

bN*A 0N <'Lo BBA DN ba v oNo < AYD><-c<INo© bPAN*d® bV CPPLYo A™b Lo
bcbCo*d® b>APCP> Vo€

ber¥d ASGJCLE B>ASo® Chda LS A senrtds <> ALT>Centtdc ba CT <IDA*a >N NS
PR PL D ba ¥5 5N b oA MgC. >l al a0 B> o > 525 b Ng-C
LGB =g B> ACHPIL . PP<da_s, b>MN oI o<IC> <IN L=a >IC bidR-c<IeC
<L CLY boAD>*CYN<ES Ac D>y Db Y >a<I%d, B> 5 IMU¥® DPPP<PN|® bND>—So-* eo-C
CAbg<>% Simon <L <IP*M< (2012) <'Lo Simpson <L <IP*< (2012).

ADPR-c*N-OJ A3 <-cdo*M>a° Aa b AD>V©

LeeDre Cod<d b>APCPLIC AP r <o o< al oMo ba " 5N o J*Do- NN D*CD>IL*d<
<L bBrN*CPEPL-HNE DAY D>a DN Ao D Ar<RCCHC ' rCoa ™ C. B> a1 b N> o™ C
M>>Il < <QSGICLME B>A o D>R D 'A< <o-*Meg-C L DNre Cod<d < on.*C<

B>y MNJC. Cla. A%ba AT % bid-c<l>®,

A7B>*bo o> 0° ‘boAcP>aP>V<:

bir¥de o< NR-<o® ba ¥5_5N° b>ANPCH>JNCILY* =a-C A%rD>N-oJd Crd<d Aboenitde <l
ALTD>Cnatd® <SGJCLE b>pNSan b CHCHL <A Do <IATD%*/ Ja-C.

B>ANSG B>ANFCIPLYeC <L brNSo® <P r<<lo*M*0-C ba¥*5NC boAC Lo <A Do
ABPBAT 0, NPBNOJ DA D>YLo B>ANPC>PLIaC <L PR IA®RINE b>padc5Ne
W<edo™MC alonc®CM =gC.

boACPo™ 7. bBAN T AADBAML <d'Lo boAcP Lo 0 a'To"do*d° <'Lo AoAS boAcP o *I*0°
DdG*CPR-cqVC

a)

bN*AAONS AL*CP>HC*Do-< <L DPYL<IPNo< 54NN ba.Cl <'Lo 0a ¥ T Abocndr> Yo

b) ABr<-c*N-5J ba ¥ 5N DIG*CPan b C*C 1< AbolAa*d®

)

BPAN O AP R<-doPV¥° A'VCPDIA*an < Ao*0° boAcCP>*CP>*1Dc D°dG*CP¥°

CL=a B> b oAP> T A'IN® DIGH< I Mg L=a > bida-b*d® <L >
b¥obio<I*Do. AbolA~o51C BEANPND>NC bN*AAZL SN DPPP<IPN o A7 R-clo* o< <L
AL®CP <0< ba ¥ 5NS; ABLANS NN®IAMT IDA*aB>NCHYE Aboentds <L
ALTP>Cenrtd® ba CT b>AY*DenosdC.

d=b (Kulka) <L_> A</ (Pitcher) (2001) NN®D*C>C A%b*La- b Ca*d® A sLA~a5 1€ >P>HC*DI<P*LC
AL +0C ba CP><. Ca. DPPP<IPNKD>¥%® ID*C>c >%d* b>rh g b® NN b N> o< b NP *Mg-C
Acb>< Do ABHLADG ATl d°“NDLAP> P>*d™ CI*JL*DNe <P ABoLAA>MD< (Kulka
<'L_> Simpson 2004). L=a.L*Ja*5c DPYP<IPNHAS <DAa>2< Simpson <L <P*1< (2012).

A7P>*bo o> 0° ‘boAcP> gV

ber 5N bN%AA SN B>APC LYo <L Dotbe<UPLYoS A'¥Ne= o ba ¥5 5N DIGH<—<lo-* =oC.

1.2.2 A*PNNoNC boAcP*CPrndc0 bN*A*’LVo boAcPoP>Vo*

boAcPa® 8. bLM7°b°oN Ac*o<dN“No-T < <'Lo bLM7b“Ndo 1 Acn<*ho© AP/ CPo M0 <'Lo
AYP*bor G/ 0 ba. ¥ ONC

a)

LPNCNONS <L CLASo L M a-C A *Pr*NNa*d <L DPYL<IPNKAC bBAL<L-NNbaGA* o5 I°
ba-¥ N AP CP o0 <'Lo AYP'b oG/ 0"

A senrtde <L ALTD>Centde ba CT, A?D>N=50 Ll de P Co bD"dbN1e, AcnbcCHLLnc—%*d<
NPL%NNbg"GA DN A'IN=0C ba ¥5 3N DLI =S, b Nb-c A® b>rLNNb=aPNS AR-—<INCD>rL%*d<
<L br¥edE Doa-dC>HC*DNE, AN NN*PADYA <, Dbl Le<UNE, <Pa TD>CAS,
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b)

)

d)

Pec®*DAS, CL*NJa. <orJ* DI Acn b C*/Le5NE DELBPINE Doo-dNbsa-T< CLEda*L
boAC>P Y NENYbPNd (A ALAS ><5%9N*o boAD 6, A a<I54* o >c Goo*d,
Cd"\N>NMNGC). ba¥5 3N CAba ArB>*YI>rLIeC BLIAS <€Ca ®DI €D AL oS, A/B>No
Aco<CAT Aceo<PN*KAS, ALT>CSo€ DL B s%B>NE, BLIAS <I€Ca ®*DI DS Ay a s Ar®lLyC
<LRYLe<IPLNE, BLIAC ICCa * DD Ac o<INNo™ K*P*CD>bCHL*dS A0S Acn 0>¥ oS,
<o NoS, Aboeno sl B>A*N LS, Abseno IS A%ba AY®No <L PPdDAa oS, PADAQC
boACD> T D> bidob®de <L > B>HBNob* DN AN o0 ba s 5N K*PFCLI<<KEINE I/ = oC
>N JC>Yo .

ACBNMorS AJa NS AboendS, BBMTNS, LeLeB*NC, A4PPCH-c NS, B>MTNC, e>CAAT
B>MPNS QLo APME ALo Ao B® <D 0% BBMML LM <L AP <I*Nba"oJ Ao®.0°
BBALNNICH><LD® oA a>*Da BLY S <L ADPALCCPo < q'Lo AY><-cdo <
ba ¥ 5N A=HACAY>BCHLSC <IMoS DA oD>RoS, AD<I®Il Heves <L €D 14D La<o.

<LALEDE A€ CAbo AsendbdS <L ALT>CeonttdS ba CI AcnbN®ILLA <> a 'l ob*N>Yo-C
<L PPIDAa S0 (CALASCA<IBG) PPdDAa Sa-C B>ALNNbroratdS <> Acca<I* Do 1€ AN
ba ¥5 31 ML, DELAYEE DNAL<TAD>BCHILNE, A<Dl bLNYI>NE A >enrtdS <L
ALSB>Cendbd® ba CT b *Denas1e <L A% seno IS <> SNAE, b>pR*CP>bEC L —*d<

A Tob* N>V Crd<d Acy> >*N=LC CAD™L NNGHLYE 1 BLIAS <€Ca *DIM <D< ASdy*LoC <L
Acn<*ob®N= M CAbo b>rY>a N5 boN <o H*C>bCLUC. bir¥*dS AcnbNN<To™
CLAoL® AcnrP>V¥oc bLMY b Do € ba¥s 5N AvD>tbeaGAlia>aC Abv* PCD>* =a *d* <L >

K*PL e NCP>be oG a * Do~ bNLNNo*d <L_s ACNPNNE A s>endbdS <L ALST>Cendtd® ba CI
A%ba AY*N* S bNLob®NNSALL AU NDYEC. Lt dS P Co b BN Acn bC>beCHIL >

A Tob*N>YeC <L 4PNy *NNtbo-Gra*dS A"¥N=0-C ba ¥5 3¢ AD>*A<*C>a > o <L >
AYD>*begGASa- > o, BN, T\ ® P-—*D* IN—* Wolffish — A Balance of Life (ba v5_35¢ -

Y 4D ABPB o P NFPRC>PL*d™, CL <> AL NoC B>bbNfeoP>e ID*C><DNE CAb™L
PTIN<DGS NNFDFCP>DECHLNa " <L b>ALaDBAS oal>< Mh ot bN®AC>PL5NE.

AcedN°No® a'Tob*N>Y¥e< MP-c<-c*Narl-0J 4°Ca Dl *o-n.y M ba ¥ 5N

LA b oACDPNNAS <L Aca<IPN 6% Acn<I"AS b b*Dde <ID*CP>bC*/L—*d<
CAbL*Uo< 2002, L=a >3 AN 5<% DN AR-<laP>a-S, Pr<o, Ctd<d <ID*CP>HC*INC. bNb-c AS
NN®D*CP>YLYC L CP>YndES ana A®CPo 0 ba v 5N <L bLMYD o< <L
AL®NC>*ba-bCio-* o LMD Ab N AD>YoS AR<dob*L*d< <L bir¥*d® L*a

Do Db C><e-<I=HNEC. Cod<d Ty Pc®DI® 4P CP>c >*d° bo® bLMY > <Ib5o-*M* oS ba s 5N,
boA>N LB o5 1 b oA TN Acn<LUYDCH/—*d° Ll d® P Co bD"»bNf oS A%ba Ay bNBHPDINC
A% LN Aca-<INTNa*dS <L N*Pr*NN*ba-a*d< <ICC5aPC>YaC ba ¥ 5No".

@0 AN boACPPCP boaPa*D AcnbCPd-rc LeLbdS, LeLtd® Fe.Co bD'abNFS, Acn <AB>VC
'L 4r*PC Clea. A<-<dob®*N-0J AYD*beo Gt ony M

Absenrtde <L ALT>Coendbd® ba CI <o L<el*d< P Co bD"A N1 AcnbNbeCHILeC <L

A BN e o <I* DN 4%*PL*NENLA<SadE <L AbY®AAba-PN*haC AYBrbeoGAI®N5ME ba ¥5_5NC.
ABUANS AcnbC>e< CLA< ba 55N AL®NC>*beon <IbSa*M*0C Acn<I"\NJE Ctd<d  APC*>NJC
Pabb DGl Aol boAcD> o >YoC. Clea D<A <L <I€Ca *MDrde
AL®NNb=o- b C5a™* ba ¥ 5N <L_> CAL-H<I® >a*bP>bCio™ ba v 5N ASb_>*Cl o >N-Ne

K*PL e NCP>tbo YL —*d™® <IGJoC o-J*DoC <IMoC AbsLAo5 1S pacyD>YoC BP>*C*D< ALIN  >o-C
ba CI. DPYP<IPNNAS <L > B>ALNSNNP<PNE Acn<I%PLe®de A% senibde <> ALST>Cenitd® ba CT,
L<eL*d® P Co b BN oS <AL 0a ®b™b*PLYC Acnr™l o, <IMALAS N*PY*NNba-PNE A 5o TE,
QLo <P, B>ANPCP> >N BLYoC <ICCa ®DI Do, AbZB>N=5E ba v 3NE. Pa Yo NC>JNC
boAD> o1 IDA*a BPNCH>SC Lelbd o A5 BLIAS boAc LN <bio S Acn<I'h¢ <L
2a®b%L¥ o Pa by BLI S I°Ca ®DICD 6 Abr/B>N NS AbdNhb=g-c CLbd<I Pa >y b®N=a A<NN<
<LAPP YD Acnda™L®dS, Acca<INNr oS, <L el o *Do-<. CALALY NG > Abv*APN 5o,

3 Wolffish — A Balance of Life (ba¥"3N€° - a'L*D°d° A 6Pb5aF). P 5B bR b S ML 2007
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CLT L% AbINDNE ADBHLA > K#P*N=a M CLU I Acn<IPN>YAS AbY*AAJCD>Ja D¢
A7D>*broGA T 0 ba V" 5N CLra LeN<fo® AcndP>Yo S, AL<I®Il AboLA* N>R, AlLnD>o>
ARNB* D€ CLEIAN*PEC>a /N0 [P-<R-PN* o boAc>PNN>VE,

A7D>*bo a0 ‘boAcPoP>¥c:

e bir¥dC PPdDAa S B>ALNNG™ <L > Ac*o<IN“No® AN ba 5 5N C*da **LE A 5nrbde
<L ALTDCentd®d ba C <ML L<el*d< Y Co b b1 PP dDA>a P 5550 boAcD>PN Ko<
<DA*aPN“No*d< A<l AboLAND>YoC.

e Cl*ao b¥WWob N<KDA*a o Ac™ o€ bLI7BA>Y™ Abosenrtd® <L ALTP>Cenrtd® ba CI <L
<P At LY B N< 5N <L A bNMN< NS <IPME o T o b>NEE.

1.3  d°Ca*Dle*DC BPLYAC
1.3.1 aaA®CPPYLYC PPB>CC*II ba ¥ 3N <AL MPo*KAC ba ¥5 5N ACa ®*DI &M< PLVAS

<CCa DN SN BLIAS DP>*C*IN ba ¥ 5N <L LTPo-*8AC ba ¥ 5N o sa AC>ILe®,
NP>NJ*a oL 0%, CAba NNGLa*Lo 6 AYD>*ba-Glo-5 1 A<lYI>C (DFO 2018).

1.3.2 BONC boAcPiaBYoc A*PNNDA*andb*dc DIGAJCH HNE A°Ca *Df =*Da< BLVAC

>CDNC b oA Sa>¥o-C N4PNNDA=a N Lb*d® DISAJCD> 5N ICCa * DN =* Do BLYe a g¥P>J*a*d< CAbo
NNGt Lo Lo 6.5 AyD>*ba-So-5 1< A<lYD> (DFO 2018).

1.4  D*GP>CPPLYC boAcP o1 4>Na N <4€Ca * Dl =D BLVAS

<Co BLYAC <€Ca * DI &*D Ay, ICa *DICD BLIAC LL®NIS S>NYD>PLY A <Ib%de DPG*C>CA N
D>« 180 aa A®CP>c >*N=5MC AYDrbeaGASa o0 ALY >R 525C b oA a5 1 <Sa >N C*do™L
D>PD>*C* Il ba ¥°_5MN.0 <L_> MPa*hAC ba ¥ 5N <I€Ca * DD BLIAS, on D>y CLbd<d NP>NYD>o-<5LC
CL*dNJa boAcD> a*d< AyD><-—<INo-< LD BLYAS 1°Ca DI <D Ay N>No5 1< Le“CYn<® NNGC>PLI
<Co Ac*La< 58(4) <ML (5), €< DN Na-<I*DINS K*PHCP>ILIM< LeLT< <ICo 58(1)

DS*CP<IB o0 @ >a APC>PLIC <I<Ca * Dl *D >LIAS.

2. BB>ARRCPaL BLYb AP bNr-a-*LC dPb L 'L Ab¥N*re

BLVAS <€Ca *DI D A%dr® Avn<1B*NNS® Coa boA>PNNIC <Sal>N ADID>"2L 50 b>phso DLl <
BLYBAD> BN LC <Pl boAD> o 1¢ <Sa>NB>VoC <L AbINK S AYD>PLIC K*+PSCD> >*N<5J CAdI
(LYAS <€Ca ®DID ASdr™ Ac*L 49(1)(e), 2003). CLea bP>AN T D>I® o 5a ARC>S* CPda L D<I® <IPKL M eg-C
BL%BSAD> BN A>T 8*P*CP>a-*LJC b oA 051 <Sa >N Cd a *CH>oLJS boA“ CP*a ‘oL <L _5CH>
DLIBA> N0 *LoS <L INeno51¢ AbIND>LY* D CAL™L SboAcD> a1 <Sa >N Y*P*C>c >%dc CAL- <
LeCC>Yn<Ib®DNE, Ach®PPLe NS CLAI< A*P*CP>PL VLS <ICo <IAD*ILA<lo ba CT L<L*d*M=a-C.

A ARPL= N ® <PEDA<RPNNR-<IINPLY*CH eaC BLIAS AYBtbea-GASN= 5ME >R 325 A "aPLLoC

<P 5S-AbINS B>IFCI>JNNea-C. AN PPDAa Sa-C DA bAJCbo5 5N <L <DLy > 5N AdL—<1JPLYE
NP> <-<lo*C C*d<l boAcD o1 <Sal>N Ctda LS AcnbNFDoC.

Clea ">No 1 <L AtbroGraole BL¥oC I€Ca Dl Do CL*P* 0 AbINGS N*PNENJ=a*d° TP NI, Asdy™
Ach*Pe Codd "BLYAS oA Dol 1S A'¥Nc-aULC alo %o lo <L AchnbPrL 5N ba CTP>oC

Cdvla *Da, Ach#d*dS CotdS, boAPP 550 dS A o<I*Dna*dS, boAan bCHL*CY NS

Pa b6 /<otdS <o<Iba " Denotd pacnad® <o bBA“Dna I A o o To™-

bLPNKIG o™ <L boA™ENL*IN oa b b DT TM P 5Y* Do Ao biA o<, Abr>N-M< BLIAC

<LCCa *DI D, AbiNH*d° Al bia 0% <> AbPb* Do ba CM>cLof. Clea Prvo™ Dbelle<Urlioe
aaA%e® C'd< ba CM>C A*dJALC <o AD*A<Lo Moo DL <L o To T o, boAc>PNNAS
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AD>®AG AL 51 LTS, A5 Cda L BLYAS A>NYDNE <L AYDbea-GA<I® DS, Ay D>r=aneC. Abr/B>N1d,
Cera boP>en <ol <Sa PN BLIS*LI® AbINbNLPILS® AYDrbo-Glea >0 DLIAS, Aol <l>a*\>D<I*bC
ADAC b oA 1¢ Acn<"No-© (Loomis <I"L_> White 1996; DFO 2008). Ab/B>N<J, CLra. AB*A<IG Ao > ¥5a-C
<QCCa®*DM D ALLA>S* Ac PN=Do b Leld® ba CI <*M*PLon Lo AD>*A<IGA<5a-5¢ P> ¥5a-C
LAY Do ICa va VIV bLo® BLYAS <AL 20 o< L<L*d€ ba CT <I*PLo-bn>C< \>No< >N <L
Atbea-Grea<I55NE ACCa *DM Do DLYa< B>dNda. boA o <= 4> o/ PL Vo< <ICa DI < Do-<, CL*d
<PURLPE <L AbINP 0% ARNES CR™UE boAcD051¢ <Sa >N <ICo asa Ab®ILeC,

<OALB>< D*=LA“cn®l

D>P>*C*II ba ¥ 3N <L_> FPa*HAC ba ¥5_5NS S>NYD>PLSC <ICJ SLVAC <ICa #I D A Dy #\*P*C>ILony > <.
AS<®Ir, <ACa Ac™L 32(1) CAbI BLYAS <I€Ca DD ASdr® a5 A®YS® “Pa DAa ® DI Ny <Ib* LT,
oo 50325, C<AAP Y 5o 56C, NP DN 526 B> 525-C AVbA<IB P ® ac<eoDA*a ® >Le<

QA A®CPPLYeC <ICa * DI cDA*an <o, ICCa*Dl * Do DL P> 3*gC I°Ca Dl cC*D".
ba ¥5 5N A>NYD>Peane < <ICJ A bocno A Dy ® Ab LAY CAN TN CMNIC asa A%PLYc< Ctd<
AbLANE AL*NNTA<IBULC A “CAb™LE AAPC>*Cl oS, <L BLAPCD>*C™M oS, AaS 5 CD>* e td<”,
ABUANE Do *dC> A%< CHrL Av=a >N ICo AYD>*boSa51c APy BpYy>D<I*bC Clea. AbolA~o®
DA HINBIAKAL BLYC. 2004 AYD>J=a Do <ICDAGSICP>NE B>IPNL B> >*JC Coa Lra >
DYGATEIC @ 5a ARPPLILE BLVAS AYD*beaP=a <. BLIAS S>NYDIL S <ICJE Ll oo <IACD%PL e
D><5eg-C <'JD®ILNC Ll o

2a.bNP I boAc Lol <L DLA

Cea N*PNENT™ boAcD o1 <Sa >N Mo <€A bBIA*anIb*d* <2 Do oMo b*N>Vo-< Pr<lo
Crd<d ICDAT>IE BBANFCPLEHNE AALY N>, B> b oA 5o 1¢ 4*PNENS® DEL- H<ICLC ChL
boAD> TSI <SaP>N><. Aboendtde <> ALT>CenttdS ba CT, <L <ISNo-*H>Lo<IMe L<eltdc P Co

b A BNNS, AcnbNlea<I®de b>rhSo- H><IC>C bEND>—So-*M0-C boA— US>, AbPN b CHLYN S, <L
DLYAC al oy M. <P S AboenrtdS <L ALTDCenttd baCl aFob>NenA S AcnbNf-5Ne ChArsL
boACD> a1 <S> A?B>NONE AYBtbeoPa Do <> SNAE, AD>%A<lo-51¢ <L > N>No1C A%ba AY*AC <L
DNB>LBEC>NENAS,

PP dDA>a 5o B>ALNNb cSa* <L > Ac*o<I*Dn o5 I*Lia AP<IPNCI>IC 4*PPC>LI<<>C o Mg %d% D o¢
<L /B>R 56 Pa DY D> GAIT N> o< <L 5CCP>* <IN 5 A snrtdS <L ALT>Cenirtd® ba CT.
<M ALAS boAP TP b ob®PL®d® a ba ATCH >*N=L1e.

CALALNSD®, b o AP o1 <a PN boAcP> 0N < DAT b HIDA*anIb*™ ' I >0 Ao>0° D> Hg¢
AcAAD>N o BMC oS allo®*C>VoC Sdiio asa APC>ILYoC (A9, A senrtde <HL> ALT>Cenrtd ba CT,
Leltd® P Co bD" BN <AL A% oLANC),

Aba i1 AP L ASP*CBN-0J boAcDa 1 <a PN
CL*d<l <IPNLE 4#P<e<INE Cora A *PRC>N=5d boAcD> o5 1 <Sa >N AALMYD>SC <IPD 5P P< e, CLY<
<QP5ICHE AN 5 AP <Lb*D o P>R_52a-C bir¥td® b>MaD>bCHLYoC Crda L Ab>nitde
<L ALTDCendbde ba Cl. <IMAtLAc Crd<d AcnbNPEDE b oAcP>So5 1€ Ada>NMo-b*de <I56J <IC>P5 1<

D> 352g-¢ IC 0% <M P57 Do ACHD> H<IG N AP<RPCP> <N, ACH* ' ® <IPDINLS Acn<*tLoc
AN CH I boAD>Sa51¢ <Sa >NTE.

AYD>*boSa5 1€ b oA <Iba-C Co ML BLYIC bidobelLe®de CAL®*LoC 2003. b>rN*Dro51C b>phSo,
ABPB>N= 5N PPIDA o€ B>AN D> L5 Ao <I*Dng S, PLLFDIASC I a*hLA T Ctdo™L
boAD>*CPYA<Ib*DoC. PPIDAa S0 B>A*F o™ <L Acto<I*Dno S ULYE K*#P%IL—%*dS, AbrD>"de 5N
B>ANFD LIS BANFCPLY0C Chd<s ADABPAL S Lea > ID*CHVoC D> 5o <Sa>CP>ILYoC
boAP> oI biYRlo ™.

Ab¥NAPC 4 *PNNE I bo AP 1° <aB>NIC

Cd=a *J*CP>>%* Cod<d N*PHC>N=LMC boADSo5 1 <Sa >N C>L 5<% >R 5eg-C Cio 53 DL 5
ArAPA<*CUA M= 0 ba ¥5 5N B N>onc®C*NC. NP>LIa *C*L Ctd<d BLIAS MiPn<*<e—Sg-* e
<EDATHIT<*de ID*CP> D Ab¥No-< \*PH*CP>/LYa< ba CIM>0° A/B>N=: a) b>rLob5a™ DLIAC A
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N#PL L C (N*PY 5o boNMSa->NC) <L b) Ctd<d BLIAT <IDA*a>J*a 5oL C ¢/Sa N PU<L N0
SAAC> J=a 5 5N (ML NN<S N boNPSa*C). Pr<or, IDA=a >NCH>N=5MC b>ANSaS LS, Pa >y ®NJS AbINh©
CoA1 MND>YDPL= N C. CLA< AtboSa5 1 b oAcB>PNMAS €D AT b *bC >LCD>"3y L oS, CLbd<

D& DS AbINE 4*PDAa L Ab®dE <P = o DL S <L > BLIbA>YeC. DN, CLY< ba ¥ 5N
Aco<PN*h oS Acn<IPhAS €A 5a<I*bC b oAb C>Nony 2o CAdo*L BLYoC a sa ACP>PLYo©
B>AFCD>PLodE ICCa* Dl oGP C>V¥oC Ctda L bNLAGS CAbo boA*c*€ <ICCa *D =*D BLIAC ba CT,
ClLea o 5d3YICP>IAan<Ib* Do Ab¢bdCo"NJS. LA™, Crd<l DG A D AbINE MRS/ eDe
DPPP<PNNP <L T 5. AYD>*baSa-*bC, MPa*HAS ba ¥5 5N 8*PNENDA*an<Ib*d Pal>y >GA<PCH>_5NE.
CALALS, CLbd< M ARPA<I5a-*MC LPLBN 0% AbiNbPa DA*an<Ib®d® AL NLE PSona<I*CNeo-.

AT b APNG< A< D*CP>oPvc
ABD>P YLD DLI*CbeoP e *DoC >R 526-C I 20C boAcD>PN™oC AN CHIM
K*PPCP>a* = 5 b oA o5 <SaP>N. CALAc* 0%, ACH™P ™ >R 525C AT A oS I DATD= " ®,
Absenrtde <L ALTD>Condbd ba Cl bLIYbSo<1%de PG hL o€ CA 1L AN 0 N*P*CP>a* = o<
boAD> o1 <Sa >N, ba CIM>C <IMAAS ICD*C>a-<I*d< PY<Io-B>L o< C>% ICDAJCL D% o >PN oot d<
Ab¥Ng< CLea b>AY>PL o

3. BboACULINAb ' MC Ao €

D>atb>a® N4PPCD>-<INaC b oA a1 <Sa>NMC (ACIS Ac*L 55 BLYAC °Ca *DI <D Ady)
Acn<Ya<I%de B>AFCD> 5N Ao CHM < 4*PHC>-<la-*LoS ALbB>P 5y Do A<LY>N o-C

@ A®CDPLYTC AlboSas 1 A=PYDIC. ABPD>NLJ, Acn<UN=J boAcD>5o-51° 6 (b>Mh5a- ba ¥s_5NC

AAB Mo <L Mo NC boAD>*Lo*M0%) a>a A®C>PLN=MC boAD>Sa-5 1< <Sa>NIC
<DA*aP*NNo<*d° boA YN <bo*"C AR-do*a-< C*d<d AyD>*b -GN 5N DELAY>NC, b oAcD> a1 7
(BP>rNT® AADo o€ <L boAcP>lon? Mo a'lo®do*d® <L Ao* o ID*CP>VoC) asa APCP>ILN-LMC
boADa5 1% <Sa NI ABID >N ® DG D% A-<o-5 1 C*da<d AyD*b=a-GA N 5N DLy D><C,

D>otb>a® pa.cna I ¥a <L > pa NP1 D CP>o>¥< CAL*L boAcD>So5 1 <“a >N (ACa Ac™L 55

DLYAC <I€Ca * DD ASdr®) bLMYD>o<1%de B>A*CD> 5NE 4 * P C>R-<ig-C B> *CP>VaC ArDtb=o-GAI - g-C
DLYAS <L PV boAc*Lda S-S, <L B>AAT IS W*PHC>R-<INoC boAcD5o-51° <Sa >MT.
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a.c-°N¢ B: NN*D*CP>/Lc* D dd>AhoC <'Lo DN YNo€

Cra boAcP T <alfl PP>*C*II baviN o (Anarhichas denticulatus) <L [Po"SA€ ba v/
(Anarhichas minor) ba. CI" AR-—<INCP>¢LS>%* DN>A<IHC*INE NP a'To-dNb*N>¥o-c. Cod<d AboendtdS <L
ALTD>Cent®dS baCl B>do*l Acnrco® DA b AD®NNCD>NIS PrPy> 5N Lo DB Nbia> N Chd<

boAP> o1 <“alN:

DO L ¢RI A DM LALT

Canadian Association of
Petroleum Producers

Department of Fisheries and
Aquaculture

Environment Canada

Fish Food and Allied Workers
Union

ALATDS, <4 D*/LAlo

Acadia First Nation

Annapolis Valley First Nation

Atlantic Canadian Mobile Shrim
Association

Atlantic Herring Co-op
Bear River First Nation

Buctouche First Nation

Canadian Council of Professional
Fish Harvesters

Canada-Nova Scotia Offshore
Petroleum Board

Canadian Wildlife Federation

Clearwater Seafoods

Connors Bros.

Groundfish Enterprise Allocation
Council/Canadian Association
of Prawn Producers

Innu Nation
Miawpukek First Nation
Nunatsiavut Government

Guysborough Inshore Fishermen's
Association

Indian Island First Nation

Kingsclear First Nation

Louisbourg Seafoods

Maritime Aboriginal Peoples
Council

Maliseet Nation Conservation
Council

Membertou First Nation

Metepenagiag Mi'kmaqg Nation

Millbrook First Nation

Native Council of Nova Scotia

New Brunswick Department of
Agriculture

New Brunswick Department of
Aquaculture and Fisheries

NunatuKavut Community Council
Inc.

Parks Canada
Qalipu Mi'kmagq First Nation Band

Transport Canada

Nova Scotia Department of
Natural Resources

Nova Scotia Fish Packers

Oromocto First Nation

Pabineau First Nation

Paq'tnkek Mi'kmaw Nation

Pictou Landing First Nation

Potlotek First Nation

Premium Seafoods Group

Richmond County  Inshore
Fishermen's Association

Scotia-Fundy Inshore Fishermen's
Association

Seafood Producers Association of
Nova Scotia
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Confederacy of Mainland
Mi'kmaq

Conservation Council of New
Brunswick
Dalhousie University

Eastern Fishermen's Federation

Eastern Shore Fishermen's
Protective Association

Ecology Action Centre
Eel Ground First Nation

Eel River Bar First Nation

Esgenoodpetitj First Nation

Eskasoni First Nation
Fort Folly First Nation

Fundy North Fishermen's
Association

Gespe'gewaq Mi'gmaq Resource
Council

> <4 D*/LA]

Abegweit First Nation
Elsipogtog First Nation
Lennox Island First Nation

Madawaska First Nation

d<A® <A D*PLA

Agence Mamu Innu Kaikusseht

New Brunswick Department of
Energy and Mines

Glooscap First Nation

Grand Manan Fishermen's
Association

New Brunswick Department of
Natural Resources

Northern Harvest Sea Farms

North of Smokey Fishermen's
Association

North Shore Micmac District
Council

Nova Scotia Department of Energy

Nova Scotia Department of
Fisheries and Aquaculture

Mi'kmaq Confederacy of PEI
Native Council of PEI

PEI Department of Agriculture
and Forestry

Conseil des Innus de Pakua Shipu

Shelburne County Quota Group
Sipekne’'katik Band

St. Mary's First Nation
The Lobster Council of Canada

The New Brunswick Aboriginal
Peoples Council

Tobique First Nation

Unama'ki Institute of Natural
Resources

Wagmatcook First Nation

Waycobah First Nation
Woodstock First Nation
World Wildlife Fund Canada

PEI Department of Aquaculture
and Rural Development

PEI Department of Fisheries

La Nation Micmac de Gespeg

2018
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Alliance des Pécheurs
Professionnels du Québec

Association de gestion
halieutique autochtone Mi'kmaq
et Malécite

Association des capitaines
propriétaires de la Gaspésie

Association des pécheurs de la
Basse Cote-Nord

Association des pécheurs de la
Cote-Nord inc.

Association des pécheurs
polyvalents de Old Fort a Blanc-
Sablon

Conseil de la Premiére Nation des

Innus d'Essipit

Conseil des Innus de Pessamit

Conseil des Innus de Ekuanitshit

Conseil des Montagnais de
Natashquan

Conseil des Montagnais
d'Unamen Shipu

Conseil Innu Takuaikan Uashat
mak Mani-Utenam

Fédération des pécheurs semi-
hauturiers du Québec (FPSHQ)

Institut de développement
durable des Premiéres Nations du
Québec et du Labrador

PN<o € <L DPR>*C*IIC <4 D*PLA]

Amaruq Hunters and Trappers

Arctic Fishery Alliance

Baffin Fisheries Coalition

Cumberland Sound Fisheries

Department of Fisheries and
Sealing

Government of Nunavut

Amaruq Hunters and Trappers

Mayukalik Hunters and Trappers

Mittimatalik Hunters and
Trappers

Nangmautaq Hunters and
Trappers
Nattivak Hunters and Trappers

Nunavut Inuit Wildlife Secretariat

Mayukalik Hunters and Trappers

2018

Listuguj Mi'gmaq Government

Makivik Corporation

Micmacs of Gesgapegiag
Mi'gmawei Mawiomi Secretariat

Pécheries Shipek
Premiere Nation Malécite de
Viger

Professionnels du Québec

Regroupement des pécheurs
professionnels des fles-de-la-
Madeleine

Regroupement des pécheurs
professionnels du Nord de la
Gaspésie

Nunavut Offshore Allocations
Holders Association

Nunavut Tunngavik Inc.
Pangnirtung Hunters and
Trappers

Qikigtaaluk Corporation
Qikigtaaluk Wildlife Board

Umiat Corporation (Pangnirtung)
Nunavut Offshore Allocations
Holders Association
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Students sing their guardianship of
o<+ the sea

by Michele LeTourneau - June 11, 2018
oA™Y A collaboration between the fishing industry, Inuit organizations, and conservationists to
o A—>ag<IPNP- ol sl
c o protect key areas of the Arctic marine ecosystem has led to a special creative endeavour
with Nanook School students in Apex.
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