I*I Fisheries and Oceans Péches et Océans
Canada Canada

Science Sciences

PRI/ Lo PPDRCHI<IPoT®

baCMP>Cot SoPrNeCP/LYo® PP rAPNDo Acnté\®
Sh>ANCDILYg? DSbD" A <PC>o ¢ PobbcdC 2013/034

ac DCHCBILaMC ArANPo™ M <L CLST® AYDY*a eNPo™M JAAS (c.N*NDC
DSbP>YPNAC CAYDNC (Odobenus rosmarus rosmarus) ba.C>< DPP®eC®I* g

C A YT TR IARE IC. 40U G
AL (A8 HLIC? AbocnAeo”
CnLTPCenAd s baCl)

Greenland

]
i
y

X
L~
[+ %
“w
[
3
4]

JRAYL 1. a5 oY %0 JAAC

(@ 5a AICHENCLo ¢ <IP< 079 ba CH<
DPPECEI Y oo

(BACHC /I2¢ Gt > HIIC* 2013).

AD>c o
JAA BT ba CP< PPPBCLIC< /<o <A\ *.C
LPY o NTPCY 0 AcCn ZDAL 1B Iae Ac ¥ o
CLT® b 7-YU° aveCLo ¢ AY S5
PN DT PCLo Y JAAC ACBAC CLo 5%aPN>< ALY o
(BB-I7), C<oPNb< APSHY*C N*la *</<lo- Jones Sound-I,
WJS), <> AL_>% (Penny Strait-I) <IHL._> C<_5PNb><
AL o (PS-LS-I): PNO</<Ioa ¢ PPP>CC®I
JAA BT NC—€ Clo P e</<o <> PN</<Io?
Ao/c TPo (N-FB, C-FB-) <H.—> HINA Yo (LC
CAPENP Yo o—PPCCHAC JIPOA> <Id°o 0 AL o
(HB-DS-7), <A b4\Lo " a® (CAd>I NN 1-I)
Lea % CAbd<d Ac./ L C NWUAYBIoe 6-0°
I\ o JAC o <A/<Tob <G> ba *a b</<Io
HLINS AT S&E-HB- Yo GeC<I) SbLALED Y c €
JIRNY oo AP OB EDYo <> AboS>no T
B NPoY ¢ CAda o AbonAN<Id ot I >
CnLTPCnrbd®c? ball” (CnbTPCcnrbd) <NAncbB>C
BLAYE oo A I8 <Aoo ac BCPNY o <IH.>
ACBA%arP%a T %0 ACPCPY%a A\Pa o *o?
DBLAL<IPNIN /PPN ba CTPCo? <A b0
ZDa<IJC BBLAIPNALo<Ic I by /IR c O
ANCPo %0 ACHY T %0 acDCAN <>
ACHOCPHCT %0 BLALEPTC <UL DLC (FI2€ 2008).
BAUCAdC BLATIECLc. I 2007 2011-/¢
AVeQDCPec PBIC G 4BCHYea ST <INy o %0
ac BCPNYC CLA®0C <A BADYE A CI<IN <5 CAbI<]
o</t <> ba *a <A/<Iot S&E-HB- U GeC<T) HUIN
A= (C/PENIWE9 . Ced<d MNBAC @ AG /L5 Pobbe>C
ac DCPCPALT Y %o NACOEN T %o <>
Ac e DPCY %o acbCPNob <Ao< bs¢
ACHCPYa T4 ¢ 4 PNCLcCIob <IIBC 518 CAbI
CLEP I PLYAC DICLALY A N o %0 a5 <N,
AUALD) 0¢ 6-UN 0 AN BBADY.0C TR ONPYo,

Cd<d BLANENT e PBDA IR/ Pobb<C ha 5L ¢
<IONN 29-° 08N 2, 2012-/5 <IGJCL® bNLbCo o’
ba. Cll™ CALTPCAC SAAC PIrpIwCLo 0 AcnAY %o
bALAGE 0 (NMMPRC-d%09. <I7°b°c%¢ Dbl L<IhAC </ ¢
Ctdaoit Ncn<U/La®%a KPP T~C

DA bcPe Plo bn CP5dC Cdo<IeCP<6\ ¥ *g®

Ab o AN CnBrPCan,rbd ¢ bLAA PCPA Yo®
DBDALL I A S6\oh Yoo PotbPNo?

Cdo<1eCPe\** DFQO Science Advisory Schedule

O 2013

Ll

Canada



http://www.dfo-mpo.gc.ca/csas-sccs/index-eng.htm

PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

<DA°abcI<IPNe

QAQ®*CP>AL=DHN®

. NPCDALo™MC Lrah® b *LCAede aN®eCD>c >®Dg® <L Sg-I<bNCH>ILINJC
LACD®RCDILIT® Sh>AN®C>C DI ID®C>c PP . PCPCHos e
ACSH®NNT* N 0¢ JAANS 6-U<a® QD /LaDITOC, AcPyDeo™ g SgeNeIT
D>PD>®C®IN L5 DPP>®C®I< PN®<L /o ACho*No® baCrl.

. OIS = HNe <o AMANPT*Mo® a.c PCPCHILC alvo eIy O,
ARCP>ONe CLEP®CHALAM oMo ANAAPYN D¢, 1QJULNP>No o
IP7RSbCio o agbCio* M a® KA, /D> /d°> SboAc Lo oS,

. ADINPT*NC HL 5 ACSh®NNo™NC SdhI<eNC>ILYa? AcD>SbAW\D>/L o
SE>ALZRNC, ID®CH>SHC®/LLC PPIPCDos I ANAPL o PC>Ya Sos ¢ DL<So®
AN®C>Ya c DN Da®, IPRNBCH g ot AR®eCDIL P®Dor ALy CPa
JdrcC </ g, CLAG® ANAZLAOPND> D>PIo®, SdhI<eNC>ILINJS Sb>ALYNC
ACBAbAYDC JPPLeCDILNEb e /Ne a N>/ <C>os e
ALSTO*g’L g™ *g® oa o™ *C.

. D LADT MM 0¢ bNSeAPC>ILa >N oIC>ALa™ ¢ M ANPT*Ma® ac PPN,
CAPI< MANPTNC bN=HNC ACPC>Y*a So™ Mt aN®eC>c P> Do
OIS Mege D%C>HNe CLEPIg® BLIYAC DSICDILL*a eNNa*M*a®
Do dAAHNDYT ATJ®Da, CAPDL @ D>CeC>I/LaMt Ln e egsbso ™ g
>bD>/DILNo AC®CPHBC®/LG Do 1O%A NP baCl, dd*c™*c® J°GJo™
1985-T <L 2010-T <ASRCHILa™MC DobbeC>I/Lo o>

. “egPND>< AL*Lo (BB-T) <AASHSo*M a c DC®C>c >®DC A AgsbsaMg®
Sbo 740 Dao® 1,250-0°, 2009-"JN“od, D*LAP>“ONE aN*C>ALo™ ¢ 571-

Y D>®D NPNNRCD>HNe AFANNT ™M bN=HNe AC®C>Y*a So*'o® 10-11-o®.




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

o COPNDS APSAD>oLC ArLa</<do ALSo WJS-T, <AASbSa*NC
Q. PCOCPZL DI 503, (AL g sheNNY*QSo ¢ ANCCHILa M ea®
0.07-T) 2008-T, D*LAD><ONe ANPCHILoNC 404-Jc P>, NP RCH>< NP
ArANPo™re bNesre ACCLa So*a® 7-8—a.

e AL (Penny Strait-I) <tL> C=5PNP>< AL Lo (PS-LS-T) <AASHSTNC
Q. DCHCHc P dMAgsbsagse <d*a*M*g® 661-0°
(NP LSNP So ™M ANPCDILa™ M o? 2.08-0) <Ly 727-g®
(PPN So N ANPCDILa M a® 0.07-T) <AASbST™MC 2009-T,
Ly al®eCPULIMT dMAosbsa Nt 557-a®, NSPNOCH > ArANPoNeg®
bN<oNC AC®C>L*q So*No® 10-12-c®.

e OPD®CPPLYT® ANPCHILY*Q Sa* M AYDSbeCse/La™ ¢ 1JatN.of, AL Aa®
CAbdaa AcPyD>SbC>NC SIS T>Co <ILSac PSLC aNeCPL*a Sa*C, P/<lo
25-0¢ <5GJob ACSPCDALNNRDSa*NC DSH>ID>SbCe/LLC DeC > >5eDC
Ardo™PC baCl (Sba Py *Pac P> 14-g®) <ICGLLC IN*a s> 5Ne
bNC>LoOKPNe AMANPT Moo AC®CH>L*a G J]eIa® (27-31-0)

DPYasedc DSLC.

e acPCHCPILo M o® AMANPT* Mg CLA*G® bN*LeoNe DL ®</<lg® <L
PNe<LI<o® ZdPc ST (N&C-FB)-IT 2011 <AL gShShCc P>eIC 8,153-g®
(NP LEgSheNNYQSo ™M A N®CDILo M a® 0.07-7) NP>LYo® 13,452-0°¢
(NG SHPNNYQSo N ANPCDILa M o® 0.43-T) AN, D*LAD< NP
aN®eCP>IL DS N AMAgshb®Ia® 6,043- L5 4,484, <Da, <D®eCH><5N®
LAY DS Gy RPN GPPLIPCHT N ANPC>LYo,

Q. DCHCHALaNS, AMFANPo ™M bNoNe ACPC>Yea So* M 106-166-0¢
NP>La>PNe, 95% >NeNINNLa® SdRAIPCHYasSLC <DeC><HNe Leahse
ACSeCD>SHECEZL NPT (Sba Py odPC>Y*a o /NP 185-_0C),
ASb/DYD>APN SN 4P 08 A oAS ARCD< N DSdGeNC>SbCsed Lo NC,

ADT NG A NPCD>NLPbEa A Sh®>C QL5 Sh>NLYD>N<IPb g n<IShseANe
LeaDse ACSCDSHCSa™Ne, QL ShD>ANeC>N<bb o dSbSa ™Mt CDRa JAS
OUNRRCHC Ao /Il TDa Lo P>NYDILYaSa™ g
ArAgehD>shbC®Iad CHRa bt ] x<Ig® C/DYSISb-PPLC HAC <IdPOAS S
dd*c*M*o ALSo (HB-DS-I).

e AcA®adoH*NC HANCAS bS] g CYDYSNT—PPBC HAC JdPOAC S
dd*c*M*a ALSo (HB-DS-IN), AIMANPa™Ne C>Ra aN®eC>ILc B> MANPgNe
AANC ADYede D<LOILANRCH N CDRa H>I Ao GseC>ere CYP>Y Lo Hoare
Bay-I CP>Ro o N®</<C bata *Lao® PPPCHY™, 2007-UNOJ,

Qc DCORC>c PIC Ad g Megease 1,420 (L PegSheNNYq S ¢
AN®eC>ILa M eg® 0.07-N) <Ly 2,533-0® (7P gshseNNYea So e
AN®CDALa M a® 0.17-1). D*LAD<ONE AN®C>NC 1,056, ANSCDALa ¢
ArANPT*Ne bNoNE ACCDY So*No® 18-38-T>C, L5 oa > ot
AC®eCP>{*q Sg* ¢ 36-1OC,

o SPNBIAT O DPPRCEITTT AMANPT*NC CLPA®ILE 5Ne QML o]5e>C
AL<do® SbPALNNPNG® DPD>N<P*a GYeIab Mg Mg




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

ac PPraCPr*a ol <L CAPda Lt D*LAb " oNe Bob " IPCPN*a o™ *o®
drANPoMg® bN=oNe AC®CDY*a SYSa .

. CLA®C N a 5a ®DbeI%®; AMdg™Meg® aNeC>ILLC all " H<5LC;
CLTBNLAS @N®CP M PO CLEP®/ L D*MLC aN®APyN.b™D0®; CLTbNAC
GPPIPNot ANDINYD>TNC D%/ HNe AMANOgt DEDGD>ILYa? DR 5% g ¢
SHADLRNeNa®, A/ o LYLYo® Lo P Meo® ShrUDoSbc DS Mear
<O%ANe; AC®CPBC/Lo* o® aN*CPI/Lo™MC dIMLodTTRC Ao 1% AZPPALRC
ZUAZDSBC®/ LG DODIDALYLLC DRO*GC bbrL7D*MLC

. N oPND>< AL*Lo (BB-T), <tLo A </<o AdPOTD>-oN<IC
ba *a ®</IGOC PPPC 5 AcMy>aMt CAPD oL HANS A-T o
C/DYSRATP-PPPCHAC AdPDOA“ S dd*o**o AL (HB-DS-T) <AL .0f,
ACSHSaNC JAA®YD>SR>SHCTLC IgPOT>Cof. >*LCof
SE>ANPC>Ph N 5b%DC @ *LD>SbCSa M ba CI AdPOTH>C o5 AL <o
CLA%0® <%JartNo® AC®AD>DBCTRC CLA%0® oac<dc®
Bb>rLy>Na 0 o ACND ™IS

. Q. c DCRCDILo N AMANPG ™M bN= 5N AC®CHY*a 5o 0¢ DabbeC>ZLo N
QOPIPCD>ILN*a *NLLC <7 LePONDYo? ACTSHCSa M *a® A o™ 0¢
N RC>o M 0¢ ACbP*oPCP>/Lo™ M o®. CLA%0® JANB A>T o,
47060 bb>rLIPNdDN D¢ I*a ACPNMbC'o™ o,

LJa e C>ALo M o® 1 a A7D>bC'a™Mo® ZLAYD>BC'o™ o, I/ ol
AoA N RCD>o M0t DISPCH>RDIg? A5 o5<5a® aLACHILBCSo™ N o
o DTSR 0¢ Do%C>bCSa M o¢ Dab®C>yac P g *g®

M <bdPLbCoNe AC®CP>R*a ag™*M*a® DD <IPNPRAS

P DL PSh>IPHAC

JANC o™ baCP< DPPPC®ILIda AP ®CCH/LYL.C L%P* ot NIrede
AcCn7D>RNBoqeCP>Ro® ACH®Io® Lo 7-%J oMt JAA®CH®e< g,
D*LAP>ONe NI o AcCn7D*a DN APN* GO0, dtI<PNC>ALINJS

@ oaALdCDHPNCHT*MC, IRNMP>CAyN.Lb™CH gV bD>ri*eC>o™ [ *o®.

ASb O nrR<Lede CDTDCn s Sb>AN®NNC JANCDSLC Sb>aRSdY D> H5Ne
ACsb®eNPT*Neg? Mg Mo® ac PCPNo® Lo MdedyD>iN<P > ®Ire
ACEADRI* NN 0 *o® Do CAd] 7-"J<¢ JAANDBND>RSG N*oPND< AL*Lo
BB-TI, C=PND>< APSKLC A*La <¢/<o Jones Sound-I', WJS-T, <tL> AL
(Penny Strait-I") <L CoPNP< AL*or, PS-LS-T SN Do PN/ o ¢
D>PD>®CHII JANDT ACE Clo DL ®</<do <L PN®<I<da? /dlc Do N-
FB, C-FB-I <L SPP®C 5¢ HAN® Al C/DY<R oo APSR M —SPP®C HAS
JdPDA"> Ad*c™Mo ALSg (HB-DS-TI), DPDC®I< PN /<da; Lo CAd

o M®<I<do D¢ < ba *a ®</da® HAN® A< S&E-HB-IT C/DYyNdo Lo CAbd<
oM< /<do D¢ <L bava®</da® HAN® A< SRE-HB-T AALPYDZL*MOC Codao
DobbciNat APNCDo M0t Sh>ALRNPRh*MLLC ACSh®NNa M.

JAAS .o DA%AHCSLC Clo ba*astddo® ba C>< BPPeCsed*La®, AMAgsbSAWUc HNe
SdcULND>o P GSbeCseDa® CPNY g Oa®. dDYD>olo, KAAS YA o cShiCHLC PR 5 g




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

ZdbGea®<C, Clo oal AU ok, ac PCPCHo ™ o0t JAMS IMANNo™MC, 64U 0¢
AANDHEND>RD T, b LCAdE aN®eC>c >*DC ACHa™ M oa oMo JAAS, 1Sa
dd*c*M*o® 2007 <'Lo 2011-I. oa™/Lo**o® a\®CP>bCa™*M JAAS ACbo™ ¢
AFLPYDPLC ADNG* M0 aNATSIC PP<a A ID%CDLe/L M LLC. CLbd<

A RCPo M 0¢, AIMALN*o™® DP/ oA\ b®/LNAcP>®>C alJo® aNPNPho®,
SE>AD>NP>a Sd= N AN M oL Meg®. Sh>pYD>YLLC SghIeNC>ILINJC

@ Oa A N®CD>ILo g IDO®CP>cP*I¢ CAV Lo Lo ID%CP>LHNe a g *o®
SO>ALOSIC A Mo ANPCHo M a®, <L A/ JANST® Sb>ANCDYLodNo®,
4D®C>C DI GPPIPC>T M 0¢ 0d /Lo Mo ANATSIE, ASb?DryD><So M o
CAPD< DL DI A N®eCDo M o®. ac PCPNbec >*>C ACShso Mg, CL™®
AL *MPOAa DN AcA*a ™M o® ANAZLo M of,

Q D>NSEINBILL A DML 5NG, JANS AN SH>NLIRNC @ L 5<5e>C,

ASb ORI CADSTDCAC > D5e<eDC CLbP®eIgb BLIAC
DSICP>ILLQ NPT Mg Db N <IPCP>bCSos ¢ Ar<bdsbensoNe
ACHCDILA>R*a Sa Mg CADSTDCAS BPLIAC SANS CAP AL <5 Ne,
CLbPSD b BLIAC DSdCDALI*a e NPo* Mg AoAS ARCD>T** o¢

La A>T gt LLAYDRYT gl 5 CALAT ™ 0¢ a.c DCHC>a* N g®
ArANPT*NC bNoHNE ACHCDY So*Na® ACSbPC>AUDC CLA® 0 A 0% 0¢

ARC>R oCP>Se DSICDALSbCDa* Mg ACShRE /Lo oG DSdGe/La*Ma®, CALP
ACSH®NPT*NC M AP®<5<ISDPYAQ P So<ISLC. Cedd NNGSeYLC NSPCYL D¢
DB HNe L lse sbrLCAbdeDab aNeCDc Do M a® ac DPCPNPN* e ¢
ArANPT*NC bN=HNE ACHCDYa Sa*Na® JANSBSAD>T*NC, <IDSHNe CLEP®Ig BLIAC
DSdCDPLLa NP Mg,

PP od*CP/Lo ¢

/I2ede L > HGI“C*dP DSbclLedda™e dMda o™ Ma® ac >CPN*1C (2013-T)
CdYhe /L CdNN<No® aN>Nc a® 1-TDC CLedd e eg e

SO>ALRNPR /LR AP PONG®e ADCTb®>C rpLeNONDLMT JANSCES @ g o™,
<L DRLPPeLEDNe 156U NE, <I9S PC>oNe IDCH> NP ac DSo Mo CAL™LS

A \D>/ASNNAC JAQS TMAg™ e, D*LADLMT CLbd<d a.c >CC>o ™M of
AND>/AIIND>REDE CAYDYC AASHeNCH><oNe MMAge<sbeNCH>o N @ NeC>ILa™ Mg,
ArAsPegrsel>a e NeC>ZLo N MCP-d¢, Acn<*JSbeCse/LoNe A N®eC>a M 0¢ JAA
LADRCDILNo® brLCAdE ANAY®I®/La M a®.  AAb®NC><HNe
A<= e NCPo Mo a\>Ino T INvgehg® D*LD>NILRC> AU
Ao CQr J<eCHNea®, ANC>ONE At JANS A N®eC>Y>a e/ D MHLC
CdYD>SoJ®ac Do ot DR H*GC ALST %bse/Lc Do ot a\®eC>ceNHNe,
ArAsPegrsel>a o NeC>ILo N JSPRYeC>hCc P®DC PJa<dJe ID®C>< HNe
d-I<PNCD>ALINJS aoa A N®CHILo™ o IR o™ a*LDRcIR* o™ *o®
APDZBSa™* o LcPCPALONe Lo aN®CHRCPc™ANe aN®CPb/ D77 D>/ L O ot
AN O (PDDCde HG1=Cod¢ Dabb<™Me, 2013-T). dé\eD%/Lo*M*a bN*LD>So*N o
JANBNDYT, CAPG SPPLPCD>ILeANe A g SehD>a S C> L c DSa e

Q. DCPNC ADBCH>C P>*>C @ \eC>Y So M 0¢ CLPP®Ig? DLYAC

5



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

DSICP>ILYQ ®NPa o ah®eCPYa So™ M of ISGJCLSe M NPa*Ne bNeoNe
(CINNZ<C ANPNCro® 1), YD ShD>APeC>U™
Ar<edsbiN<AP®a e NNaysa* Mo Do JANSHSADRC, CAbd  IMANPG*NC bNHNC
ACHCPRTa Sg*Pa® Sbose <o *PNPLALC Sb>NNCD>c PP hg<lab CAPI<
0a®CPh®Y ¢ Cc DSaMea® AC®CHILc DIab sh>ALYD>c DeIob 15GJo® 1985-
2010-T (CANN*<C AN>PNCra® 2) SH>ALYD> NP (BraseI®C>YL 5NP) CLbd<
ASbZDPPLA g gt 4P g A DA ARCHo N o¢ DSdsheCse/L M <a®. A5
>PONPY, CAL®LE, 2008-Uc P>Ie, AcnnD<C <+ NdNg® AR <IYLIA*a SLC
JAN®BCHIAD R 2g®d PR G AcnREC<IDA%Q Sa<d Nb,

D53 NCD>YQ ShC®Ia® JAASOC (PIDC AcnsbN Mo 5 Dobbce<did< 2012). CALc
DPcD>OCH>a g ¥ Sa* M o CLYP®Dg® DLIAC DSICHYLE*a e NPa* g
ASbDILAYYLC, CLAG® DLYcn oo, DSdYha Dol Mo Sb.odA%a s, Pr<doc
CAL SbBLY>N<AcPNe 1Ua  eC>YLo ™M o¢ DSJdCP>HCSa™Mea® (Loa eC>ILC

Qe AYDALLC SLAYDRC5), CLC S o LASHCDALLC o 5<5a®, PI<s<<S0° 5

AT PCDPLIC D 5®CP>ShC/La o, <Ly P g DSd"<C>R Y <o,
Q5@ Sa 4>t DIPP>Pa St IMANPT*NC bN< N AC®C>EQ Sg Mo,

A J®DAQ PNNOT Ao 0¢ AcnsShUPLIATD>Yo?, AS > 0a eCHI/LceDa®
DSICDPLYT® DR HTC DI D Hy®C>YL YT Do,

CAPDoL DPcPDSo*Megt CLEPIo® DLIYAC DSICDILI*a *NNPa*M*a® DP/a<PN*N¢
4DBC P>®DC AL H<%dag? altLo™*MOa® SbD>AL*NDYLC JAAST®. IDCH>c >
AN®C>a M o AMANPT ™M bN“ N AC®CHY*aSo*a® Do JANHA>Yo
AP 5N ALACULNC> D> a NeC>o Mg,

. ArANPo™,e bNEoNre AC®C>Y*a Sa*M¢ TAR
M ANCo ™M bN N DdCPRYQSa ¢ EBR r<ed/LN<draSod®Io® =
Nmin IA*Nege<JaeC>/LY*aSa*"*g®-

Rmax dMdog<nY>Y%a Sg*Meg-

05 -

FR a.5a APdCc® I APsed< o >g®

ALAC*L*LS N, - a5aAPdCc® ac PCPCDALE ArAvPoe<lny>oGeC>a N eg®
AANS @ DCRCPo Nt Cod<d @ HaAdCE® N, —*M¢ aNAoD>c >SLC
A“CCeDat M APegeiD>a e N®eC>ILa a®) PR HGC aN®eC>/La* g
JPPseCPILYa® CAPdO™L oA /Lo a® ANPCHILc DT Mot JAAS
(ArA*Pegsea>a e N®C>ZLa* M (MCP,o).

Rmax—T® @ 2@ APCc® DPSHe>® JMAge<n s> So*M*g®
A APAL®ILNM o JAN®C Do o®.

Fr—T® @0 APdCc® AMAPed< oM o® @ Ha AdCP>a e, Sb>ALYD>* M Do® A
drdcPeaso™Meo®, CALY 1YD>*eCDILSdeHNe AP/ Yy D>Y=a So M CAbd<
M AgsbeN<Sos e NPB>LSHNe (Bobbe<™Me A <L J*Nede, 1997-T).
SE>ALYD>NOH®N=OM6 AMANNT ™M ACShPE /Lo Mo DLIAS




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

DSdeLa Mg, AMAPer<dny>a™ M of GPDLYD>SheC®I® a \>Ncva® 1-T®
>®Jo M .

R~ ANDPNcA NNo® M Age<ayDI®a Sa* Mo JSPeC>/Lc > 0.07-T®,
AN>ZANCDC 5o DPCPCHYQSos I bl M AP%< o™ Mea® DIca o</ LA
AAAS, (SbHANDC SbP>ALNC DSh>Y<IUC Odobenus rosmarus divergens) (>obcdre
YI2C QL5 HGUC®, 2013). <lMdge<n by So Mg GSP>LY>c >IC AL%a- 0.5 -
Fr - @ 5a AdCSb®NC>NE, NSPNNC>ST e 0f A AYe o< /LM o> .
CARoc CHPNP>< APGRLC AL ®</<o ALSo® WJS-T, <tL> AL (Penny
Strait-I") <L C=oHPND< AL*o (PS-LS-T) <A, ZD2dC AcnsbN* M
(2013a-1) SbAc P> AND>YAo g A g el g Mea® JANS <SGJAC
dd*o Mg 1977-T <L 1990-*Meo®, <tL> CALA*G*M*0¢ A NPo ™Mt bNe e
ACHCPRTQ ST a® ANPCDc PADC GPeCD><H5Ne Fo-® M PsedIUo ea®
JsPeCe Do = 1.0-1¢, CAPdao <JANHSA>T Mg (CINN N ANDNC b 1-T).

AL OSLC SE>ALINNS IDAND>RC GPRLeC>L*a Sa ™M o¢ AMANNo*N bN=oNe
AC®CPI*a o™ a® AP r/LbCP*a G7%I0® ZULAZD>bC™/L{ob o

<% AZDbC /Lo o, CLA%0 ™ 0¢ JAADN><NT® 14D ®/L" 5N Do
ArANPaNe bN=oNe ACHC>R*a So™Ma®. <a e gSbSa™ Mt Sb>ph®C>c D>5eIC
ACSHCDILc<dotda? 0aCPILcncP®Io AT Sb>ALDYc >®Dge
DSb>YD>ILd DN AGJAS d*c Mo 1985 L5 2010 (@ SNc*o® CINNr<N< 2-T)
<D®eCPHLRALP®Do® 1GJ.o¢ CAD] <A“H5*G¢ 75% >N*NGbCcP>®*N=HNC oa ¢
AcD>BCc DI PbP>PBCc o™ o JANRCH/LDCc P*Io® .

Sd° NI Do dAAb o™ ¢
N*oPND>< AL*Lo®

(ANPNCro® CINNERC 2). CPRa NeaPND< AL Lo AN A N®C>c D>SeIC
2009-JNd, a.c PCPC>oHNe aN*eCH>c >®DIC Sha Py Paa/Py>oNe 1,250-0®
AAQS, LA N aNPC>c Cc Dot 571-g° (AN>Ncro® CINNP<C 1-1).
GPLPCDILa™NC M APRD>A eN®CDILo ™ 0¢ @ N®eC>c D>PIC JD%C>c P>eIC
Bb>rL7 Do o AMuro® ACSADILcP®Io® A*Lra "o</do® 1dP O TP .o,
NPL>a G ba *a ®</<ot I>AADT PPPC 510t CAVLo aNAc e o® (YI2¢ <L >
H1<C* Dobbc<Me 2013). NPcSPPLIC CAL AIANPoMg® bN=oN7

ACHC>L So™NC GPeC>ILcc >®DC 10-11-0° dAQST®. D ®C>ILY>a So e
DSJCDSbCSa™e A*Lio® oac*a® JAN®/DILa Mg LA O ®Io®
DPYabDNNL*a*MLC, A“ONC YCLA%QAC 4 oa ¢ JAN®/D>N AU So M of
LAPEPONTe AR AD>RRIa®, <HL 5 AC>I*a P> NP oa cC DSb>shibeCeIc
AC®L7Io® oalo. AfLa™IA%a L CAL CLT® JARRRCD>ALo™ ¢ oa*L*0
A>AADS, ACPCD>SbC®/La Mg CHRLE N aPN>< AL*Lo®, CAPI<
ACCDILULSC DSaNC _0a CH>PL c Cc P®Ia® ACS/Lo™C 1985- 2010-¢
(9o GeCP>cseANe (AN>Ncro® CINNRE 2).




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

CorPNP>< AbGHNYLC A*L*a °<¢/do® ALSo®

C=oPNP>< AbSH*LC AL </<Ia® Sb>pNeC>c D> 2008-T, AIMdgM
ACSbSa™NC C>Ra a.c PLCPC>IL NP 503-0° (I g Sb®eNNL*a S ¢
AN®ECDILT N0 7% >NNPGOC JAMME, D*LAD< N A NPCHILaMC 404-g®
(@NP>PNcro® CINNPRC 1), ACShSo*Nea® Sb>rL*YNC aa APdCSbe >Sa™ Mg
AN®eC>a*Ng® ACSbc PENLE PP<a, AD%C>HNe AMAge<nyD>IMaSo™ Nt JAA
DA CH>ZLc P>®IC DICDILYa (0.74-1D) ANAZLM HseDLeDC
ACB8®NNPcn*a*Ma®. AND>PC>/Lo*NC IMANPaMC bN=HNe ACPCHY*a So*Mo®
7-T 8-05%F ¢ PeCDIL>ILOLE, AMAn®eC>ILc®>C 17-0¢ CAPI<

Q. OQACE® Fe-T* @ ba AbdCc® IMAR®/ o Mo® a Ha AbdC>a e, sPeCc >>C
1.0-1¢ (&S\PNcro® CANN*RE 2). 0@ PCHALLICP oMt JASRRCPH/L >®IC (GJAC
dd*o*Meg®  1985-2010-T, 9" P>*DC JAQS, PY<a, SbD>ALYDHLAMLLC CLST™®
ASRCDILIC CHRa IDAADTDC AP DSLALC) C=oPNP>< APSKLC A*La ®e</<lo
ALSg® WJS-T, (><olc NPJ, YCLA*Q D PSLC 4 AL NNSSCHILING S
D>/ D>o M 0 AC®CHILo™ M CHR*LC (AN>Ncro® CINNNC 2).




PAHLIAT® AL > DPDOCEISLI>ST

JAN®CH®TNNT N GH > CLS™ bN=oNe AC®CDa S c

GAPNC T CONTINE 1. <A 220 JAAPCHADTo? <A T b5 ACHCDYa T o
JPr<IPCLT S <IIPNE @ vbrn oo CHLCe LN T4 BODAPISC CALS CASP N8 (A 0% T C 6.4 %CL a4 °0)

CAtda o Pl <l AP eob aLBCHCOYLYo DUCDAALNT? <A oA Da BNCCLALa U N b/ 2¢

IOCP< 5N CLATE <TA S ON<

(Cdore 22 <Gt >

HLLI<C ‘o Dob<18\a¢ (2013) DPAPLN<Ib T PLIE\ Db/ 1<% 2T Do Ac b I a/?b odcnb WC < AoboSAai/c
achC CCLALT ). CAbI<I IPL<ICPAL SO ANNT b1 NCHCPNa ‘oo <ITANNT 1 NP CPc B> D%CP)°
Ao t<UNQ ‘o0 QA PCLALo Y ot AN NCbo Y (Ao ADAE BNPCPALo ) Lo asa AdCbNCPYoe <II9%/1° N,,,~I®

Q@ AICEE <Aoo e<n 5DaSeCLo ot <AAC

R,

min

=0 @ OQAICCE U AT e<n ¥ ‘o0t NPPNNCPONt = 7 >4°No¢, <L

CAC< Fr—I" @ 5 APdC @ 5a AIC <A P%/<IUa 0 @ 5a AdCPa® = 0.5 >N <IANNaC b o1 ACPCPYa ‘oo
AAPNYC AT IROYLI Y BT .4 CCPALC DI IICCL N < AP/ Yo T a saAdCPa F, = 1.0 YPNNc Lo 0o
AN <L Yoot A DO PYINYIE @ 5 AdCP2C G AANCPC DI IIPCHC DY T ot PG ac PCHUCPALC
[Pea AP oot <Aoot A (Ao 46 eNCCPALa ¥ MCP-49. BC-I"* a_5a APCPALY Dbbr/ B> CdypbCc beIo

6 4%CPc p#Io
, AP BB BNPCHIL | AFAMPegsh>a BN®CHILa | AMAPgehD>a oNeCH>
S| Sb %C)C d
SRLIECHAL T 40/0.74° P 4o/% tags 0QCPLa M | Lo 1o /AV e dy° BCho/074
e arane arinfo- arane
Ny = . - Le o e e ahs oM | L ardnfo
AAQEIDE | drdvpeg | ONTIF CQ[-:.JLI:' acbC | bneore ‘;:Lfc achCe | BNt | ChrL | P | bNore ‘;:Lfc acbC | ¢ bneone
NN NARN®C | o | ey | S Nme [ ACRC | T | N ACRCDN | 6| 7 | ACRED | | Ny | ACRCDR®
DPYLoNe o < <aSo *aso™ | (CV) min | Qeq Sg- a’socag®
Prta o o® o
og*g®
NegPN>< ALMa 1,251 1,249
2009 >/ 10 oo | 4 U ay|®| 10
C=oPND< %ii[;b
APGNLC .
503 N s
AMa <o 404 7 (14) 474 | 8(17) A
ALsos (0.07) nseCp>
JLo™r
2008 ;




PAHLIAT® AL > DPDOCEISLI>ST

JAN®CH®TNNT N GH > CLS™ bN=oNe AC®CDa S c

, ArAPeg DA BABCDIL | AFAYPEgD>A BNRCDILa | ACAM PG> SOCD
S Sb L¥alanTd d
TP oM ,0/0.742 N o/ % tags 0a®lLaC | PLoMC o /AVine dy BCio/0.74
:;E;?p arane arénro arane
N, = iy e e e e ahs oM | e Qrénfoe
andorapre | arapege | XN OV e pe | bneore | 970 faepee | bneore | apel | 25 [ bneore | S0 | achC | < bneore
SGJA 5 NARNSC | e | ey | S Nmn [ ACRE | T | Nug ACCHY | x| ACRCD | T | Ny | ACRCDe
DrYLoNe . . Jeq Sg 2qSo* | (CV) min | Jeq Sg- aSo*g®
P<*a. “gt (o “gt
(o2 o
drd
AL (Penny wPegsh
Strait-) <L s 10 727 685 12 661 | “bas
C<5PND>< AL*o 19 | (0.07) (24) (2.08) | NCH>
(PS-LS-T); 2009 Lo
C
D>va ®</<da®
QLo PN Do 8,153 13,4521
Jdlc >< N&C FB-T 6,043 106 | o7 | 7087 135 043 | >°10 166
2011
H><<
AMYoGeCPre
C/DY Lo Ac Lo
HLN AU LC 1,420 2102 2533 | 2,19
CoDysdYoo— | 1926 18 | oy | 13| B 058 | 336 2 01| 7 38
SPPSHC SAC
AdPOA=>
<d*c*M*o- AlLSo-

3 QA NOCDILaNC GSPPseCD>ILEHNe AMAge<A Y D>Ya So Mo a Ha AbdCSbc P>®Ia® JANS CAL™LC

NNS*®C>ALo™Mo® oa ®CPHDC/LLC ICP>NPC SBPrN®CBC*/L M Yo AP o®.

b @ N®C>ILo M JPPeC> N ID%C>< 5N ID®eC>Ya.c PSo™MC SdtI<eNCH>ILINJS Sb>ALRNC 0a SoYLaGeC>
afN*CP>o* o

10




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAN®CH®TNNT N GH > CLS™ bN=oNe AC®CDa S c

¢ AN®CDILOMNC GSPPLPC>C DRI IDPCH>< 5N CALALY G sbrled D> 5dS, DR %G A o®
Sb>ANSAD>T Mo, CAPI SA-I<PNCPBALINJS AcCn?DPLbCPSo* Mt “oa /Lo G eC>oHNY.

4 ANBCHILOMC DHATDCDFDC A NBCHeL g eIAT Do o GPPLBCHIL NG by a Sosa Mo <o
ACHNPo*eob LetDa™.

F Codd @ DCPCHILLC ArLa DA DM <ID%/LC CAPI< o 5a APdC®Da® Sb>ALYD>HCc >*Dg® ICH>IT
0a °/LN\>o T, PLLEIADBCHNCP>c PO I¥ 0P o0a ®/LS0\D>R M No® CPRo Zd/c T, <L D*LAb™Ne
drdocro® 4,484 CL*a. AFLMYDIA%Q STl Ac®o®d* S, CALc ADo®<I™® a.c PCPNBGy®>C A Ag M g®
10,379-0® (P egsb®NNY=aSo ™M A NPCHILa™ M a® = 42 >5ND9) CAPdo*L MANPo M bN=oNe
AC®CP>R*a“c™*"o® 129-c®.

11



PAHLIAT® AL > DPDOCEISLI>ST

dAQ®CSH®N g N QY > CLS™
bN=oNre AC®CP>*a So™ ¢

BAPNC YTt CINTIC 2. Do AN DBAPT T A YT b T 6.4 CCHHC %I LI AT b DN ACCPY°a ‘o o®
L 04 CCLALUN Yo N ZPc DI IYa o A\ POCPA LYo 0 2 I oad\Y, JGIAC Jd*o¥ ot 1985 <> 2010. (SD =
APAAEPLTOI® L LS ALY 2062 ‘oo t)

ao <ANSBST arinrare <SQJCLse DSbD>bYLAC
bN“oNe 04 CPLIY Lo
ACCPRI% S *MC + SD
ot (# <SJo
<DS<c POt
S Can‘QFDC
d 27- 31 (52% 141 + 10.1 (22)
¥ CLST® CAbI ADAAD®ID> 08 AYDPLYC AYDPLEoPNe
a < o - X
NegPN>< AL*La- (BB) 10-11 90 £ 67 A7) | _Sn< Al vos
CorPNPb< APSKN*LC (1;__8_()( * CLre <1[>HAC:)'T[>_O_C <JAANPCPod¢ CHOPND< APSKN*LC
A*La®</<o ALSo™® ALACLJNS 90 + 6.7 (17) A*La</<lo ALo*LrPNe, PY<o /CLA*adoOAC 4
(WJS) F-1.0) NNGeCD>/L*L*L.
=1
AL (Penny Strait-T) 10-12
QL5 C52ND< AL*La (24-0° 59 + 43* (17) ¥ CLST® APALSYDC TCNLC™DC QL SbD>AADST D
ALAcC*ULJN® D ARG d* ¢ AYDYLYC CHRMLSC PS-LS-® ALSo™.
(PS-LS-1); F 10
=1

12




PAHLIAT® AL > DPDOCEISLI>ST

dAQ®CSH®N g N QY > CLS™
bN=oNre AC®CP>*a So™ ¢

oo JASBG rANPare QGJCL® DBDEILAC
bNE_oNe 0aCHLYYLa
ACC>L=q S “PC & SD
a® (# dSdo
QDG PEIOt
PN
D>P>SbCSb)< 366.7 + 855 (18)
Dt o< /<da® Lo 106,135 ArANPGPS bNSSPE ACHCDYa Sa™Pa®  AMANPYa Lt
PN/ JdrcTHa 166 1845 + 561 (22) | 166 D*LABGT 1 *.0¢ Sbo%® IPHPCHC B a _sa AdCa®
(N&C-FB) AIBCHTE IPPHBILMLC.
H><SAT CYDYD>osT
- % . .
:Zﬁ Bay T Ac*la * CLST bAPSIUALT, SPPSC<lio L5 <CoeI% ASh 5o
. <LOb %M C a b 9, 9 q Qb - 5<
Ao o—CoDY s> 18-38 358 + 189* (21) | 2 S CPALOM AZDEaP® oAC batatlo PR

o Lo —PPPCHAC
<JdPOA"> dd*o™ o
ALSo (HB-DS-I),

(B*MDUA®, PPseCsIqs L <*g®ed%® >R SbCc P>SLC
CAL*LC SboMy™Meo® 22-0°)

HIN® Ao oM™
CPD>YR>Yo Lo -PPseC
OAC JdPOA D>
dd*c*M*o AlL°oc
(HB-DS)

165.7 + 65.7 (21)

CA*d<d HB-DS - JAAT®CHN.d-bS75%D¢ 9,500~
MANCo™MC bN“oMt AC®CPR*aSodPN® 166-"JxC.

P CAPD AARPCCDILLIY*T M 0¢ AT AcSb®>C ISGJAQ *Ma® 75% >\N* o >®Ig® b Wea bow< ULt S M g®
CLA®G® DSbD>YD>YshbCe DSa Mg AL/ o[ o,

t ALAC*LJNE Fr=1.0 a5a APdCc® M P%/<Uo Mo a e APdC>a®, C=oPN>< APSK*LC A*La ®</<o ALSo® WJS <tL>

ALY (Penny Strait-I) <tL> C=HPND< AL*Lo PS-LS.

13




PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

ALY (Penny Strait-I) <tLo C=HPND>< AL*Lo

2009-JN“>5d AL <L CoPNb< AL*Lo dANSHST*NC A >CC>c >IC
ddeoregeast, 661 (PP EgSheNNLeQsSo Nt A N®eC>/Lo* *gb = 2.08) <L >
727 (EAPPegSh®eNNLTQ Sa N ANPCDILa™ Mg = 0.07) JANS /DS

AN®CDc >SN 557 (AND>PNco® CINNPC 1), sghl<eNC>ALINJS Ledne
SH>ALOSIC AT DA% D> P>e>C 2009-T ah®eC>Iag*Mg®, CALAG* 0>
GSPPLBCDILLSb S >, ALLSh <ID®C> NP M Age<yUYq Sa* M _oa /L P>eIC
AN®CDTNC (0.74) A oM JANS D*UDCHILDC aN®eC>ALo Nt M ANNo e
bN=oNC AC®C>L*q Sa* o JSPDLYD>c >PIC 10-12-0¢ JANSOC (AN>PNCra®
CINNP<C 2). aNeCPULIMT AMANPa*Nt bNoNt AC®CHYQ So*Nab <D HNC
PDLoNC Fp = 1.0, AMAPA<RPC> D> AMANPT* N bNEoNC AC®C>Y*a So* Mo
24- 0% AFLPYDB>NM o Po CL® JAAS ARYCDILo g oa . >Co¢
APALN G, TNLC™M <L SH>AAODST CAPIo*LNA*AS/LIJNe C>Ra PS-
LS—Uo T AN 2a®, 0aeCHRc DT JASRPCHILIC SGJAC d*a g
1985-2010-T> 6-Jc D% (AN>Nc*a® CINNRC D).

drég™regs A%CDILg™Ne

acPNZLL®Do® aN*CP*a ‘o <JalC>/LNMo**o® A*Lrlo®
AALNTDOD>RRDIT®, I¥14a.c PG HPNDN, CAPD bNC><ONe AMANNPGMC b= HNe
AC®C>Y*a So™Ma® (27-52) Sb*MD>NZLLC DSb>/D>ULIA>Q b¢Cc DeIg
ArANPLY DS M o® 14-0° JAPCH R DSaMeg® SdNeDT>.o¢ ba Cl
(@NP>Ncro® CdNN7RC 2, aNPNce 2).

14



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

60 —

40 — [ ]

TAR Range

Reported Harvest

20 —

1985 1990 1995 2000 2005 2010
Year
AN 2 DOLA/PALo ¥ ¢ <I°GJCL % <A ‘”&‘?bCD/L bC qa-"ff’f AT PCAC -oa e pC CLI]
I Na NNGPCPALYC DP <D0 PobPCP2¢ “dc. JG-bIa° 4L4_7 JCIG58 It 95% >Hee
aa o GUCPALo Y0t A CebtIos ac DCOCLALoC <N o b<sNe
NCECPYQ 0o a>aAPCHAL2C CIhD I o <AL 06T C

PN®<LI<o DPP>PC®I< JANHo™Ne
PLva </ <L PNPLIdo® /Al DT

AL C>Ro DL a ®<P<a® Pdrc > AL PN®<I<o® YdPc > abaSLC

Ac PO Sa™ ¢ SbrLCAd® o, CALA*G™ 0> b*LCAJE aNeCD>c >SaNC
bN*LNCP>c PO QL5 CLT® bN*LoNe BoD>/DAL= NP CAZDHONE D </do™
Lo PNRLIAo® Z/dPcT>a N&C-FB. Cbd<l bN*LNC>oNe @ NCH>LM

A AgsbGAPY D> >®>C @ RN*eCDLMT™ 8,153 (I7n P egsheNNY=a 5o ¢
AN®C>I/LoMa®) = 0.07) KAAC 2011-T, D*LADONe A N®eC>I/Lo™N 6,043
(ANPNCro® CINNERC 1) (YD20dC AcnsbN*Mo“ > Dabbe<ags, 2013b), PY<o
AFLPLOA®a S CAPd< lMAge<n s> DYoo od ®eC>c DI DsgC>LIM (0.74)
DUDNILND2C M Ao JARRCDILYo® oa eC>c PPIg® . CAPH AMANPoe
bN=oNe AC®C>Y*aSo™Ma®  aN®CHLMT NPNNC>®DC M ANNo*Ne bN=oNe
ACHCP>L*Q So*Ma® 106-135-0° dAAST®, ICT Do 25-0¢ <G ot
ACSCD>SHCYL NPT Mg Sbo My e Do® 185 dAMS (AN>PNc o CINNZRC 2),
CJSY*Ia® 95% >Nt @ s Mo SeC>I/Loa® Ao g (A\>Nc o 3).
CALc AFLIM7DBDOA%a PN SbbpLYyPNo® CAPd] 12-YJc >0 o® a.oa A°dCbc P>eD¢
LceC>AUNo® IC>/TOo® 0a S\D>ILYa® A0S ALST* Mo M*a® AcSbPN®

15



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

Mo PCP 0@ /LR [ 0 JAN 0 CPRo /dlc T, CALc
ACBPNNPYATDPIA® A N b DC 13,452-0° (LA *PegSbeNNL>a So™
aN®eC>I/LoMo® = 0.43) Al *a CPRa Lo CAH MANPG™Me bN=oNe
ACSHCP>L*Q So™*Ma® 166-T*a%>C 95 5L POSAY*a So%® CLOM™L
AFLPYDIAQ So Lo, Lea D> Cd=moNe sb>aLs<NNyD><e CAPDLD
JARRCPHALNNR o CPRo P ®</do® Lo PN*<LIdo® /d/cTD>o N&C-FB
drAgsesp>egPne IMANPaNe bN=sHMe ACHC>Y*a Sa™Ma®, Sh>pLY>cGYe<® CAbd
aNeC>I/LoNC D L>NILo ™ ea CHLP®/LMLLC, <HLo IMAYMo%Dg®

ANADCP>a Do JANPCTH®NNo™ N Cbda *LS. P/<loc CAL, CAPd<
P>NYD>NQSo ¢ CDRGFOC B </do® Lo PN*<I<do® /d/cT>o N&C-FB
Lo <Moo ALBSAD>o* o ACb o™ CP>" HAN® Al

CPDYRAT =PPPCH H-IdPOA > ALAN**a bPrN®CCPH NI o b a]™e>C,

HANe Ao ST=PP®CHAC AdPOA“ > dd*c Mg ALSo

ArAg P OdoAC A A*ado™e CBRa HAN® A< ALDG*La®—PPeC HAS >
AdPOA“S dda*Ma® ALSgeCD>® ah\eCP>c PS¢ CAP MAg N <(>hbde
Cb<ocSbeC®IC H>S AWUaG®C>STI Hoare Bay-I, oM</ *LC ba*a *Lo PP®C 5,
2007-UNd, ac DCHC>c > dMAgsbso Mgt 1,420-g®
(LAPEPETSHNNYEQ ST A NPCDILa* M ag® 0.07) <L 2,533-U<o® (0.17-T®).
H><S AT CDPYSIQSTeo™ N ALSa GSPR<seC>c > @ NeC>g Nt IDseC><_5Ne
YCLAC 4 @ 5a APdCAYD>RC ShD>ALY*RNC ICc DI CHRGD 0 JAAS DS CLEP®D g
DLIAC DSICP>ILI*a NP Neg® aNCHc > Hoare Bay-IT H><S Ao
LSPNNC >SS M ANPT N NSPNNC>IC M ANPo™ N bN< N ACHC>L*q S N¢
dd*o*Meg® 18 <L 38-0 AT (CANNRNGOC 2-1). AALPYDDA®a PN CLS®
JARRCPDALo N pa o b NPIULAL, SPPeCsIdse L5 <*gI® CPRa

g Pe<LI<G® SPPOC S, _0a SPC>HCc >DIC DJCH>5Ie 1985-2010-T, 22-Jc P>oI¢
(CINN <N a >N a® 2-T). AShoOM D AcyD>JNe, ACPCHLIYa N JANS

Sbo Py c®>C 36 (AN>NC*a® CINNILC 2-T®) |

16



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

300 —

250 —

200 — L [ ]

150 - _® - -~ ——

Reported Harvest

TAR Range

100 —

50 —

0 — T | T T T
1985 1990 1995 2000 2005 2010

Year
AAPNC? 3. DBLAPALO Y IGICL % <A RO bCo < Ad/c [Pob oa Y*0S CL4I<
AN LN T NSECDALYE DPI<IITe PobPCP2¢ dc.JG5Iat <G> <ICJIS5%Iab 95% >4
Q. a YT GOCLALo Yo A Ccb®Ios ac bCOCLALo ¥ < AN o ¢ br<ore
NACOCPY oot a0 ACCLAL2C CIND T ALY oo Cod<d A<abo ¥ PN Y<C
DA B> A ACCPodo ot 2010 <> 2011-I-. CAbI<I C4bY O PN UL ara NS¢
PUCT o0 PLVbET? a0 AICEIbC > P LIBCLAL oY 0

QSGJCLSe DSbDYDPLo N JARRCDZL o (>R HB-DS-WUa T JAAST,
166-Jc_P>®IC (AN>PNcro® CINNRE 2) ANPCDYLo Mo A% egseh P < 5N
QLM CAL®LE <DSoMeo® 25 <SGJAC (@ NPNC® 4). AFLPYDSIY DL CAbI<
AcCSbSgNegt UM 0P DR SFC AP LGS N g AT HB-DS-T
JANBSAD> TN T, PY<o Lea DY JARRCDRYg N egb NedeC >/ *MLC
CAPd DPcDOCDIL g b @ <UL *LC. <MAgSbn<bsG5SLC 9,500-a
JANST® LeaPest CALNM DARRLADYQ ShiCSa<PNe C>Ra HAN® Al
ALSIN* e go—5PPseC 5% 5 IdPODA > d oM g® ALSo. CL®a AlLarPr*a*N s
Ar Ao 0 A, PP<loc CLST® JAAS ACSHP*a G M ¢ oac*a CALNN
ACSOD>SHCSa<PNe. Sb>ALY >N o 5b®>C CLAYa ACSH®NNPT* Mg <JAAS
Lo AMANPoMeo® <D0

drdo™rege ASCDYLog™e
AN®BCPoeg® PNBLIATEa N JANS CLST® AYASC>ZL PO, QL
NSPDLISbec D> 4ShCSa Mg ALSa® ba Clm <Ly IdPOST>Ca®. CALAG*N o,
ADATQ P Sh>ALRNS AMFANPYasSo Mg AALPYDZLIC DLDNPLos CLAa®
ACShbST*Mea®, AL HSLC Sh>ALRNC Lea >se D% C>Yeq SeI¢

17



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

ADZPLIRPC>Na 505 ¢ AcNa™ Mo AN DR Y o PCPCH>Y*a So

CAPda *L¢ ArANPo™a® bNHNC AC®CHYaSo*MNa® . ACPCHLI o Shse<c >5eIc
baCI>Ca® PN/t DPD>C®IS, 367-+Nac PP JAN (AN>Nc o CINN*e
2).

300

250 —

200 —

150 —

Reported Harvest

100 —

50 —

0
I I I I I
1985 1990 1995 2000 2005 2010

Year
AAPNCE 4. DOLAPALo ¢ <IGICL % <AL bCT ¢ HIH® A< C/PEN<IYaDI<—PPOC >
ddRqu' i) ddaj*/’“a-b AL %\Dr’q-b oac®os CLDG /I L~a? NNGeCPrLYC JP./G‘QJ"
PobPCP2¢ I JG5b gt JH > <ICIGECI078 95% >H° a sa Yo SeCPr/Lo %o Ac.CcpIa?

aasSo*N a P Sone

AAAC a0 DA*ASBCSLC, AMAg™Mt o0d /L W\D>*"a bCSa*M a Ha ® Ne <L >
QM JAAC 0a S0 bA*a YoM a dan oMk, CLed<d ARC>o™M®of,
DPcP>IA*a GY*>18 CALC AFLSbSa CAPDL Sb*LCAede a\eCD>c DSoNe

Ac bd H<so Mg, CL*PA®Da® Sb*LCAd A NAY*Q Sb¢CigeC >

<LEDRCHILa TLC Mot <SGJCL® SboAT*Lot PP, PJAS, <L <AAC
Qoo gl ACANCCPHALBCSo™ M DI Q®D®) 0¢ Ac™*o® oa®/L\D>R*[{o®
A N®CD>YeD®YL L 0 ANCHSHCLC dAAS ¢ SPLYPCD>o, CLePSQPgSbeCse Ne
o> D>ILYo® AMANPT M a®, CAPD SPLYS/LoMC AP M oP*a /YL oM ot
0 O\>ILRIT a\PCPa o NC Id*o Mo®. L*a Y% ac DCeC>oM CLAa®
ACH®NNo* Mo Ao HAN® Al <HLD> SPPSC 5<-IdPOTD> 5 dd*o*M o ALSo
HB-DS-T <A SbDALYDN ¢ <HL SbDALY DN O AN 5N JAAS

18



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

WP Rro ¢ CPRo /A ®<PoT Lo /Al Dot <L HIN® Al <HLo
SPPPLCH-LIPOTD > Ad*c*M*c® ALSc HB-DS-I" AL>c™M*g® .

SO>ALYD> o NC SPLI<PNCDALYo® a5a AP NeCHILa N <PAD>cD>eC>Yea S ot
SH>ANCYLLC IDN®CSHC®IC JSPPI®eC>T* N 0 oal g N*gb Seb>c >bIC
ALST DI 5%5C JAAS, AN®CDALSHC>C DS, A AMAg* M g® ac >PCPNC
D>Sb>YDYLIC DabbseC>ShCse/L5Ne D*LAShShC®/LYC o c PCPNo®

CL/La ryDoreg® D*UDCDILc >eDa® aNeCho Mg Yo <IJC
SH>ANPCD>adRe_P>eIab, ANCHo* M 0¢ ISashCso Mt ha ®C>Y*a A%a >¥ea Sg ¢
JAQS ANBCDIYPII g e ad. CAPI<I S G IC>NedeC>S 5N BLAeDre
SH>ALRNPNG® DG 5PN 5N >Ry IDa ABD 5Ne
PLL®DATSHPNC>Y*a *MLC CLAT® bN*LYa?® dAAST®. ADZNYD><C CAbda o
QA AIN®CHILT* b JAAS PIBCDZLIeq o>C ShrLbdC Sb>ph®eC>/La* g
AcPADILLC @ Ha APdJCSa® <L altLa®C>/Lo™Mea® CLA*.0¢ oda /Lo *g®
ADSgPea ShD>ANRC>o g, CAPI PP<do ac DCPCha* N CPRa Jdlc T
D*LASH®YLLC Sda® 10-0® @ Ha APIN®CHILIg® A Agcra® C>Ra CAN Lo
AN®C>NGI®,

SH>ALIENC AOAS APRCHT*N 08 JAANS DSdr<NNReCHNC LT, ACSH* O 5 G,
D>Sb>YDSHCe/La >N JANCCHZLNNa >N D*UDNALYLC Mg Mg DSdC>I/LYa®
CLA%G®, Ac*LJC AcSbAY g™ of DabbeC>a* g
ACPCDPLYo S LAYDALYT S (e YD>PLIAQ ®Dob). Lea I dJa oS
LULAYD>RAG N M Ag™ M LN SHCPLLC oao ad®o* M o® (AoAY), SbrL>o*La®
Lo <dYalddnyDRvya ¢ ba CM>Ca® IDA*a D> Ne. CAPD CoPND>< AL*Lo
BB-I" <tL> H<AN® Al <Ly SPPSeC_5<-<dPOST > 5> dd*o*M*a® ALSo HB-DS-I
Y PCP>SHCTLC CLAG baClo <dPOT>o o, PY<o LEa by AC®CH>RgNC
AP D>Co¢ AFLONSO/DPCHILOC Cdaa Pabbe<o®. Ac L *LC

AYa A>T ba CIM>.o¢ <IdPOTD> 05 a da eI, <P*1C A oA ARC>g N of
D5dSbCSa Nt (BI<S¥5.0¢ D H®eCP>HCSa®, o0 5<da® aMAbCSaT*g®)
ANSCDIL T C,

Lea DSt SHDALLDAPLRC g P/ L5 ba *a e</<lg® HAN® A< SRE-HB-T
JAANS ACSH®NPTN 0P a c PCPNE DR H G DPYDLYD>o* Mg Ac SbSL*>LC
AP JAASHAD>RRI gt (P g,

Ar<o DPYP7DALo M Qs PBSbDr PN ¢

LeabP>NM AALSCH O b B>e>C ArddsbCndPeasoNC SdNeDT>Ca <AAC
ACSbsa™NS, PP<do A Cod oL AcMyD>REDC Sh>ALYD>DC ACPCH>bCia™ M a®
PO D> 0¢ DPYBLYNLEb o I5bia <> JAAC o I*LD>R o™ @ <S>
<L BNt <JatC>AL=sNe AC®CHALBCeN o™, DPcP>*C>*a SalPN®
rddbNdP*a®*Io® <YJa tCPNIN*a Sy o™ *o® CH®P®Io® oacd5 o™

PO/ O BPBCTIN JAC CL>PCP>oN° So>NLYD>Go M H<SLC,
DPcPNASY*®Io® Ao o® acPCNAP*a o™ d-Lo CA] Lctore

19



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

JPeC>N*a So Mgt AMANPTM bNHNC ACPC>Y*a So*a®. <LLCD>® Ac, Cbdd
AR A>R**T** 0¢ IdPDTDCHoS, <L bbrN*CH/Lo™ .ot

DDA <IPNPND>a 7%°D¢ CLA%0™® bDrL7D>N<Leb*on. b o-]eD¢
<YJartCH/LNMbCio™M*o® CLA*0® oac'<<g®, <L DPIPL7 N o n.dberNe
AN >R va ¢ a I*LDSHCSo™M @ obCSo ™ML,

CAPI< AMANPTMC bN=HN AC®C>R*a Sa™Mo® DPc>PNC AS®a DCD>AYDC

Q. DCRCH N0 Mg ™M JAAS ACPC>ILNIP*a Gr*D¢ CLAG™®
ACb®NNo*Meab IGJCL® ANC>ONe Ao*o¢ Acn<JScLs,

> ondarPNbioI*Ore IMr<bd b NN " odP*a ‘o, bb>rL7D>N<Pb* o be>¢
LeaD>c®d%® 0 ®CDILR g™ ACPCHILNC <datCHoe ALy dWa e Cho M a®
YLAYDHC®/La ™M 4 AYD><ONL. AMAc™ Mt JAAS D5dSheC®IC 4/ Mg A AS
AcndnReCH g ARNH®IC (A5 05<50¢ aLAC>I/Lo* M0, DI<5¥<5 o
DO%CHILOO) A SBPBrLYDNLLC AALPN®YDRPCDY N 5bGYSTRC
DPD>CPYa oY P g g SboNM ACPC>ILYbPa o5 1¢ G5Pe/YbP>a GYSae.
Q. DCPNC CAbda *Lt I ANPa Mg bN“HNC AC®CHYa Sa'a® DSb>ID>rLC
QOPIPCD>ILIa *MLLC AMAo® <A ONDYo® AoAC Acn R g™ ot
D5d20°ICP>ReDo®. CLA0® JAAND T a®, bD>rLY>NLb*ondct AoAC
AR * 0¢ D9d’CP>RY <Xo®, IPcPrra/c D o™ *c®

M <edbN<dra o d®Ia® AC®CHhc PP a ‘o ®.

AL @ bCSa™e Y720 AYLY,%>C Y7l g™ o¢ YdAS Sb.oAc ™ o ¢
Lo PP< SboA*T NS, ARCHNSLC APneC>o M o¢ o I L>bCio ™M g®
ax®<CY*g® o bC'o™* o >, CL*a CALA®c™*Lo¢ IY7psed’RCP>*a T™LC
ACSbsgPeg® AMANPa Mol SboAcC Lo *a® /Do D>o<eIr® |

WP CPo o AFLN®YDPCD7 NS

The CA®d<l C=oPNP>< ALY LoD Lo HIN® AT <L SPP®C 5<-<IdPOT >
dd*o*M*o® ALSo HB-DS-TA¢ <A <o AeC>bCT*LC AdPDTD>C ot D*LA>< NP
NPBCYLo™ M aana AP N®CP>ALRC LceC>P/Lo™ g /20 N\ DbD/Do™ ¢
ATRNSHEIC JANS AMANP Mg ACPCH>BCa™ Mg, AcSbn sbse>¢
ACHCD>ALDCSa M o? dWUatNot 0a 2, oa b, <o dPOTHC>o. La b,
ba CI'>*5 AdPOT>5 bI7sbNNJNH MLC > NoTa® AcCny>/LIo®
4PP>LYo®, CAPDa *LANAQ e JANSDAD>T M ab.  DND>LSbC>NO PN >y > >C
AC®CP>BCo™ g bP>prL<NPo® baClD>Co® IdPOTP>Coto, bbrla®/oSLC
a“c<¢ oact CLPP®Io? pac<doro® JARYa®< L+ C <L Sbeg®
ACSYRLYC CAPDT*LAA Q™ JANDOD>YT®. SLLCDS, Ao, sg-I<bNC>I/LINJC
<LrcPeC>/Lo™M Ao N Peo® AcCnl7D "N o SbD>ri®eC>7ndbn>¢
DPPa /<% 50 oM AcMbCio™ N ARG ISAD>RRIC P 0¢ o 5™ 0 P T,
4PN ADAC AcnRug N 0 DSI"RC>RYNC (A5 DINede D 5®C>bCia™ e,
05450 gLABC®/Lo*N*o®), ANPCHILNDTRC atla o/LNSo®D>Io®
<A DA @ od®Io® AC®CPNMR*a g™ *c® DB IPCP><{*a ‘o] o®

N PN NN*a o

20



PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

PP o \P /LR

Cedd Sb>ahseNg® DSH>*AN<IPNC Dabbe<C NSPCHILYC <POAM 29-T° o0AAN 2,
2012—-1¢ 4SGJCLSe bNLo™*M*a® ba Ccll CADSTD>CAS DPLYcAN >AN O
SH>AN®NGE PPN bNLAG N ea®, IPPbea NP>t DShcLLe<dny>ILC
Ceda *LseD¢ NSPNCHRLSTRE sbCP>YPdC CdodseC>\*L>a® >Ro  Fisheries and
Oceans Canada (DFO) Science Advisory Schedule <DA*a.c2<PNe,

Stewart, RE.A. 2008. Can we calculate total allowable harvests for walrus using
potential biological removal? DFO Can. Sci. Adv. Sec. Res Doc. 2008/025. iv +
13 p.

Stewart, RE.A., and Hamilton, JW. 2013. Estimating total allowable removals for walrus
(Odobenus rosmarus rosmarus) in Nunavut using the potential biological removal
approach. DFO Can. Sci. Advis. Sec. Res. Doc. 2013/031. iii + 12 p.

Stewart, REA., Lesage, V., Lawson, JW., Cleator, H., and Martin, K.A. 2012. Science
technical review of the draft environmental impact statement (EIS) for Baffinland’s
Mary River Project. DFO Can. Sci. Advis. Sec. Res. Doc. 2011/086. vi + 62 p.

Stewart, R.E.A., Born, E.W., Dunn, J.B., Koski, W.R., and Ryan, A.K. 2013a.Use of multiple
methods to estimate walrus (Odobenus rosmarus rosmarus) abundance in the Penny
Strait-Lancaster Sound and West Jones Sound stocks, Canada. NAMMCO Sci. Publ. 9.

Stewart, R.E.A., Hamilton, J.W., and Dunn, J.B. 2013. Results of Foxe Basin walrus (Odobenus
rosmarus rosmarus) surveys: 2010-2011. DFO Can. Sci. Advis. Sec. Res. Doc. 2013/017.
iv+12p.

Wade, PR, and Angliss, RP. 1997. Guidelines for assessing marine mammal stocks:
report of the GAMMS Workshop April 3-5, 1996, Seattle, Washington. U.S. Dep.
Commer., NOAA Tech. Memo. NMFS-OPR-12. 93 p.

21


http://www.isdm-gdsi.gc.ca/csas-sccs/applications/events-evenements/index-eng.asp
http://www.isdm-gdsi.gc.ca/csas-sccs/applications/events-evenements/index-eng.asp
http://septentrio.uit.no/index.php/NAMMCOSP/article/view/2608
http://septentrio.uit.no/index.php/NAMMCOSP/article/view/2608
http://septentrio.uit.no/index.php/NAMMCOSP/article/view/2608

PNPLIdo® Qo PPPeCeI®L/P>o ™ JAA®CSH®*NNg N QI > CLS™
bN“sore AC®CP*aSo™N¢

Cvdd Do b DA% P2 DR
ACAATLET® SH>AN®NG DSHDYA NS
PNP<Lo® <L BPD®OCT®I®eLI P L4\ ®°/ Lol ot
ASboOc N, N<ede <L CnP>STDCAC ba Cl (
501 University Crescent
DAT<AY, LoD<
R3T 2N6

>sbc D¢ (204) 983-5131
qbr\_Cl>_'7bdc NNSebeCALE: xcna-csa-cas@dfo-mpo.gc.ca
Sbn.CPYPde DGPN*L¢ Cdod®CP>ALo% www.dfo-mpo.gc.ca/csas-sccs/

ISSN 1919-5087
©, dA* AX*aPNboc*LJ¢ ba Cl, 2013

0“
%’

DPY o< SN0 Cod<l DSbcLLAS CLLSeCSe/| + PO ®:

DULNADYL> ASHD DA ADDANSLCD 2013, ac DCeC>YLo™NC A ANPaNe
<AL CLSTS AYDE®Q NP JANS (C_NNDC DSb>IPNAC CAYD>RC (Odobenus
rosmarus rosmarus) ba.C>< DP>®eC®I g, DUNADIML> ASHI DA< >
ADDANLLCD < NAD A>COPYSIDN> DSBD>ASBPA> Rep. 2013/034.

Also available in English :

DFO. 2013. Estimates of Abundance and Total Allowable Removals for Atlantic Walrus
(Odobenus rosmarus rosmarus) in the Canadian Arctic. DFO Can. Sci. Advis. Sec. Sci.

Advis. Rep. 2013/034.

Aussi disponible en francais :

DFO. 2013. Estimations de I'abondance et du total autorisé de prélévements de morse de
I'Atlantique (Odobenus rosmarus rosmarus) dans I'Arctique canadien. Secr. can. de
consult. sci., Avis sci. 2013/034.

22


mailto:xcna-csa-cas@dfo-mpo.gc.ca
http://www.dfo-mpo.gc.ca/csas-sccs
http://www.dfo-mpo.gc.ca/csas-sccs

SboAC*L/LMLLE PYUTNo AN T<don Do ot <Sa PN SabD>c®Nc5J

Sb.oAD G qSGJ | hsepede
bNLo P>~
<JANC o 2007
AP NENAC o NBPCHCHNE PP JAMCATSIC
(PdPc < AL*L) ArAIPYCNENAS bOLAYNC
o YPSHNPINSHSoSe Na~Los e bN*L<C
ALSTDCE Mo nbDo*Mof <SabNo®;
o DSH>CP>oC AWYa NS AALPYPS
o 0Q*IISERCH>THNC SA\SbSoNC
A0™.0C SH>NLYD>YISHS;
e SPrSPabCPo™MC L*a I Plcrdo<seN ot
DLLERSINNLI>C
NI Nas¥enls 2009 e SNabDeoNd Labre
A7nPP e NNRC o DSODCD NG ALLADo*NC [doStYosC
(@< AL™M) JELNAC <L NPCLA<ISo<I%60C;

e PLcdo<SPNE DNLENSINNE B SMY>NC
dAhCnoSIC 2010 o DotbcD>T N AcnATH®IC PIsLbdC
AN <Pl NENpE D>/SbbseCSas_IC;

(PdrPcs ALML) e PLedadNC BESTYNC DNLENMC
SH>APNDS Sa Lol

dANCAoSIC 2010 e KPP N <R KA JAACATSIC

A7nPP e NNRE ArA<PLNENAC bOLNPE,

(<<= <A) . PSBNPICHE5NG Sa Lo ™Me bNe*LIg®

ALSTDCo® doseP*<dNeNE <Sa PN*M*o;

o LabD Nt Lcb™re;

¢ 0a*JdINJC dAANbT™C
AcDPeb®eCD>HNe I**LAMD>HNP A OAC
So>pALY Db e

o PLod®NC PPN L DNLPNC oCc
BD>ANACTS,




JANC o ¢ 2010 ? DDy D>aPIC Pl AeC>C 5N
A7 <PLNENRAC | (2) [<o/o51¢ DGLEN* Mo <L
(PdP< AL™U NPLAL T L®eC* T
<L <R* <A) SPISP=oNC L GePP<s oM JAASbSo™Nec
0. **JLIL b P>
PPN _oC SPIsPy > NP <L oCc
DNLENE SbDANACTS,
DSE>C>< 5N Na Do N BLILPNC
PLceNPC (BN LNC DLI®C>Y®q D¢
PLc®N*MC I AAC oPPNno < oNe
DLIP*QeC*NC PN
DSb>C><HNe 0a D¢ DLIcnANedC
bNLA*C <*ModC A*MGo™L
[doe/so 1 <aPNcP®IbeN5J
oacro 2011 <4*PbNNJC P2 150 Hd M<dosedasC
JNGAL g <faPN ~alo™L d1°oJ;
(APALSRY, PrePy>oNe oa **JdS;
<IP>AACD®, INLANE ALSTPConebde PrcdodeN* o c
No QP At b>rNAT oS
NLCc®, PresdyD>eone 2P PC PoPCadn /¢
bD>AACD®) JANE TonHDP<N*M® o DGLENNC Ll
NPP>NYD>*L Ao IC;
AFLOJICD>HAC®IC @ Ha APCH>E,
JANC o ¢ 2013 PeOGP>NcC [do /o ]c <aPNC
AP NP JdoyPoNe KL BbD>CP>HNe;
(PdP< AL™U DbD>CP>HNe IY7peCPHILLC oY <N¢
<L <R+ <A) IP>co™M ot AN <NOS

D>b>C><HNe L So\>¥e NNGRCHGCSode
ALSTDCcnpbdc Pl/odseN*M* of;
oac™o <d%artdcnpbde PLLSeDTeN*C
DPAPADC PlcPo PN oC DbD7rIPNC
<< OGNy Do

D>bP>CP>HNe APc®/gt <L A¢/Pro
> oo ®¢;

bN**L=oNe ddlcl <L <R+ <Al
AZ<IPLNCNAC bNLAYNC ICP>YSC
AP NCNAE bNLA SO NC,

P T Acn<®NC: oac*o € DNGALSae®,




Community
Consultations

(Hall Beach, Igloolik,
Pond Inlet)

2014

Reviewed and discussed:

The need to improve walrus management;

The draft Integrated Fisheries Management Plan;
The proposed walrus Management Units

The proposed changes to walrus management
where there is science advice, in particular, the
establishment of Total Allowable Harvest (TAH)
levels and operational procedures to implement the
proposed changes such as harvest reporting and
walrus harvest tags;

Seek the views and comments from Inuit harvesters
and community members on walrus management;
Relationship-building and continued engagement
between DFO and Inuit communities.
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Minister of e ’ Ministre des )
Fisheries and Oceans Canad Péches et des Océans

Ottawa, Canada K1A OE6

JUN 12 7013

Mr. Manasie Audlakiak
A/Chairperson

Nunavut Wildlife Management Board
P.O. Box 1379

Iqaluit, NU

X0A 0HO

Dear Mr. Audlakiak:

Thank you for your correspondence of February 12, 2013 on the Nunavut Wildlife Management Board
decision, which included two conditions that the Board indicated are an integral part to the decision,
with respect to the establishment of basic needs levels for beluga, narwhal and walrus in the Nunavut
Settlement Area.

I also wish to thank the Board for granting the extension requested by my Department for preparing this
response to your decision. This extension permitted our respective organizations to commence
discussions on developing a protocol to implement, in a practical way, some aspects of the conditions
stipulated in the Board’s decision.

This letter confirms that I accept the Nunavut Wildlife Management Board decision to “...establish the
basic needs levels (BNLs) Jor beluga, narwhal and walrus in the Nunavut Settlement Area (NSA) to be
equal to the levels of total allowable harvest established or modified by the NWMB...” This will cause
the Basic Needs Levels for beluga, narwhal and walrus to fluctuate with changes to the level of the Total
Allowable Harvest made in accordance with Article 5 of the Nunavut Land Claims Agreement.

I 'will now address the conditions stipulated in the Nunavut Wildlife Management Board decision. The
first is an existing requirement of the Nunavut Wildlife Management Board under Article 40 of the
Nunavut Land Claims Agreement. While the condition specifically refers to Nunavik Inuit, there is the
potential that other Inuit or aboriginal groups may demonstrate traditional use of these marine mammal
resources within the Nunavut Settlement Area. In such an eventuality, the requirements of the Nunavut
Land Claims Agreement must be considered for those harvesters.

With respect to the second condition, my Department recognizes the powers, duties and functions of the
Nunavut Wildlife Management Board as set out under the provisions of the Nunavut Land Claims
Agreement. It is my understanding that there has been good progress to date between our respective
organizations in developing an operational protocol to accommodate this contingency if necessary.
However, finalization of the protocol requires further discussions amongst our staff and also other
stakeholders in the management of these marine mammal fisheries in the Nunavut Settlement Area.
The Department remains committed to working with the co-management organizations on this initiative.
A2
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We also look forward to working together on ensuring that appropriate management measures for beluga
and walrus are in place and reflected in regulation for the conservation of all stocks and populations of
beluga and walrus. This requirement will enable Canada to continue demonstrating that harvests of
these marine mammal species are sustainable in support of our domestic and international obligations for
the responsible management of Canadian fisheries.

In closing, 1 congratulate the Nunavut Wildlife Management Board and staff in successfully dealing with
this requirement under Article 5 of the Nunavut Land Claims Agreement. The Department looks
forward to our continuing collaboration as we implement this decision for beluga, narwhal and walrus
within the Nunavut Settlement Area.

Yours sincerely,

Totstys

Keith Ashfield



SUBMISSION TO THE

NUNAVUT WILDLIFE MANAGEMENT BOARD

FOR

Information: X Decision:

Issue:
Atlantic Walrus Integrated Fisheries Management Plan Update.

Background:

In 2007, Fisheries and Oceans Canada (DFO) initiated the development of an
Integrated Fisheries Management Plan (IFMP) for walrus, starting with the North
Foxe Basin stock.

Current Situation:

DFO Science has accepted seven management units for Atlantic walrus,
corresponding to geographic stocks described by Stewart (2008a). This
approach has also been accepted by the North Atlantic Marine Mammal
Commission (NAMMCO). Development of an IFMP for Atlantic walrus in the
eastern Arctic is ongoing. This will be an umbrella IFMP comprised of chapters
specific to each stock, or in some cases, groupings of stocks. The seven Atlantic
walrus stocks identified in Nunavut are:

West Jones Sound

Penny Strait-Lancaster Sound

Baffin Bay (shared with Greenland)

North Foxe Basin

Central Foxe Basin

Hudson Bay—Davis Strait (shared with Nunavik and Greenland)

Southern and Eastern Hudson Bay (shared with Nunavik)

NoakwNpE

The IFMP will ensure the sustainable harvest of walrus consistent with the
principles of conservation set out in the Nunavut Land Claims Agreement.
Individual chapters of the walrus IFMP are being developed by co-management
Working Groups (WGs). The WGs are comprised of representatives from the
local Hunter & Trapper Organizations (HTOs), the Regional Wildlife Organization
(RWO), Nunavut Tunngavik Incorporated (NTI) and DFO (Resource
Management, Conservation & Protection, and Science). Others may be invited to
attend meetings as requested or required (e.g. Elders, Industry representatives,
or other government departments). NWMB technical staff is unable to attend WG
meetings; however their input is requested on WG documents and decisions.
The WGs are developing Terms of References (ToR) to guide the development
of the IFMP chapters. Two WGs have been established to date.



The Foxe Basin Walrus Working Group (FBWWG) - mandate includes the North
and Central Foxe Basin Walrus Stocks:

The FBWWG met in Igloolik in June 2009 and again in Igaluit in February 2010.
The HTOs that are represented on the FBWWG are Hall Beach and Igloolik. A
Terms of Reference (ToR) has been finalized and the approval process will be
initiated. A traditional ecological knowledge map is being produced that identifies
important biological and ecologically significant areas for walrus in Foxe Basin.
The FBWWG will meet again in Hall Beach in November 2010 to continue with
the identification of management goals and measures for walrus in Foxe Basin.
The resulting IFMP will be based on the best available knowledge, including
scientific, local and Inuit and will follow the national DFO IFMP template. It is
anticipated that a draft Foxe Basin chapter of the IFMP will be completed within
18 months.

Baffin Bay Walrus Working Group (BBWWG)- mandate includes the West Jones
Sound, Penny Strait-Lancaster Sound, and Baffin Bay Walrus Stocks (high
Arctic):

The BBWWG held its first meeting in Igaluit on February 9-10, 2010. Co-chairs
were elected, and a draft Terms of Reference tabled. The HTOs that are
represented on the BBWWG are Resolute Bay, Grise Fiord, Pond Inlet and Arctic
Bay (the Arctic Bay delegate did not attend the first meeting). The BBWWG
agreed to develop a Management Plan for walrus in the high Arctic based on the
best available knowledge, including scientific, local and Inuit, and will follow the
national DFO IFMP template. The BBWWG has committed to meeting twice a
year until a draft high Arctic chapter is in place. The next meeting for the
BBWWG will take place in Resolute Bay, in November 2010 and will continue
with the identification of management goals and measures. It is anticipated that a
draft high Arctic chapter of the IFMP will be completed within 18 months.

DFO-Science, as a Working Group member, will collaborate with the HTOs to
develop estimates of Atlantic walrus abundance and distribution. In 2008 DFO
advised the NWMB that it was not possible to recommend sustainable harvest
levels for walrus in Nunavut until more recent estimates of walrus population size
and better harvest reporting were provided (Stewart 2008b). It is anticipated that
information provided through the IFMP process will assist in filling these gaps.

Recommendations:

1. The NWMB consider the information provided in Stewart (2008a) that
identifies management units of walrus in Nunavut based on stock
differentiation as an appropriate and precautionary approach to co-
management until supplementary information is collected that may allow for a
further refinement of stock separation.



2. The NWMB support the development of an umbrella IFMP with stock-specific
chapters for Atlantic walrus in Nunavut.

Consultations:
DFO Central & Arctic Region
DFO- Science- Winnipeg, MB.

Prepared by: A. McPhee, Fishery Management Coordinator, DFO Winnipeg.

Date: March 10, 2010

Attachments:

Stewart, R.E.A. 2008a. Redefining Walrus Stocks in Canada. Arctic. 61(3):292-
308. ARCTIC

Stewart, R.E.A. 2008b. Can We Calculate Total Allowable Harvests for Walrus
Using Potential Biological Removal? DFO Can. Sci. Advis. Sec. Res. Doc.
2008/025.
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Walrus Harvesting Locations

Stewart, R.E.A. 2008. Redefining Walrus Stocks in Canada. Arctic. 61(3):292-308.
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FIG. 5. Foxe Basin walrus harvesting locations for Igloolik and Hall Beach (Priest and Usher, 2004) and wintering areas (Born et al., 1995). Each Kill symbol may
represent more than one animal killed: N is the number of walruses reported by each community in the Priest and Usher (2004) database.
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FIG. 6. Hudson Bay-Davis Strait walrus harvesting locations for Arviat, Cape Dorset, Chesterfield Inlet, Clyde River, Coral Harbour, Iqaluit, Kimmirut,
Pangnirtung, Qikiqtarjuaq, Rankin Inlet, and Repulse Bay (Priest and Usher, 2004), Nunavik harvesting areas (interpreted from COSEWIC, 2006), and wintering
areas (Born et al., 1995). Each kill symbol may represent more than one animal killed: N is the number of walruses reported by each community in the Priest and

Usher (2004) database.
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SUBMISSION TO THE

NUNAVUT WILDLIFE MANAGEMENT BOARD

FOR

Information: X Decision:

Issue: The Nunavut Wildlife Management Board (NWMB) requested information
with which to consider Total Allowable Harvest (TAH) levels for narwhal,
beluga and walrus populations distributed within the Nunavut Settlement
Area.

Background:

Scientific studies conducted by Fisheries and Oceans Canada (DFO) and other
researchers have shown that narwhal, beluga and walrus are hunted locally on
their summer ranges, and also during spring and fall migrations within Nunavut or
elsewhere. The Northern Hudson Bay narwhal population is shared with Nunavik.
Belugas in western-northern-southern Hudson Bay (and possibly James Bay) are
shared with Nunavik. Part of the Eastern High Arctic-Baffin Bay beluga
population may be shared with Greenland. Walrus populations in Hudson Bay
are shared with Nunavik, and walrus occurring around Baffin Island and in Baffin
Bay may also be shared with Greenland.

Since 2004, the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) has recommended that certain Canadian populations of beluga,
narwhal and walrus be listed under Canada’s Species at Risk Act (SARA).
Currently, the listing process outlined in the SARA legislation is being
harmonized with provisions of settled land claims agreements.

The Canada-Greenland Joint Commission on Conservation and Management of
Narwhal and Beluga (JCNB) meet approximately every two years, to discuss and
develop management recommendations for shared stocks of narwhal and beluga
stocks in the greater Baffin Bay region. Nunavut Inuit delegates attend JCNB
meetings. The NWMB Chairperson is a Co-Commissioner of the JCNB.

Canada belongs to the Convention on International Trade in Endangered
Species (CITES). CITES authorities monitor global trade of beluga, narwhal and
walrus products to ensure that foreign demand does not become a conservation
concern.

Current Situation:

DFO'’s Centre for Science Advice (CSAS) has completed two documents which
are publicly available on the DFO website. These documents provide scientific



analysis of interest to discussions about sustainable harvesting of marine
mammal populations in the Nunavut Settlement Area (NSA).

Science Advisory Report 2008/035 ** produced Total Allowable Landed Catch
(TALC) levels for summering stocks of beluga and narwhal whose range includes
the NSA. Nunavut beluga and narwhal populations are considered data-poor,
because there is insufficient recent information to conduct a full stock
assessment. Therefore, DFO used Potential Biological Removal (PBR) estimates
as the basis for its analysis. PBR estimates are stock specific limits of human
induced mortality (e.g. total hunting mortality, net entanglements, and ship
collisions). To account for uncertainty about total hunting mortality, information
reported as part of the trial Community Based Management program was used to
develop Total Allowable Landed Catch (TALC) estimates. PBR estimates do not
account for animals that die from natural causes, such as old age, disease,
entrapments or predation.

It is not possible to generate harvest advice for walrus populations at this time
(Stewart 2008). With the exception of West Jones Sound, there are no reliable
data on which to estimate minimum population numbers. There have been no
abundance estimates made for Nunavut walrus populations in the past 5 years
and there are no existing abundance estimates that include the entire stock.
However, some Inuit communities have identified local declines in walrus
populations. More recent estimates of walrus population size and better harvest
reporting are needed before DFO can recommend sustainable harvest levels for
Nunavut walrus populations.

Analysis:

The PBR and TALC estimates provided in SAR 2008/035** are based entirely on
scientific analysis, they do not include management considerations relevant to
individual marine mammal stocks. The NWMB ensures full public consideration
of wildlife management issues within the NSA, such as the establishment of TAH.
As public meetings are scheduled to consider levels of TAH for populations of
beluga, narwhal and walrus in the NSA, DFO will prepare submissions that
include an assessment of population-specific management issues to be
considered in establishing sustainable harvest limits.

The wildlife harvesting rights of Nunavut Inuit under their land claims agreement
are protected by Section 35 of the Constitution Act, 1982 and modest increases
in existing harvest levels would accommodate increased Inuit need. However
large increases in subsistence hunting levels for these species are likely to draw
national and international attention. The NWMB should consider both the pros
and cons of large increases in future harvests of beluga, narwhal and walrus in
the NSA.



Beluga, narwhal and walrus populations distributed within the NSA have been
assessed by COSEWIC and subsistence harvesting of marine mammals is
monitored closely by the international community. COSEWIC has identified
subsistence hunting as a potential threat to beluga, narwhal and walrus
populations in the NSA. In addition, CITES authorities monitor global trade of
beluga, narwhal and walrus products to ensure that foreign demand does not
become a conservation concern.

Beluga, narwhal and walrus are hunted locally on their summer ranges, but also
during spring and fall migrations within Nunavut or elsewhere (e.g. Nunavik,
Greenland). The NWMB should encourage the completion of sharing
arrangements with other jurisdictions, before considering TAH levels for the NSA,
to avoid future conflict over sharing arrangements.

Formal sharing arrangements involving shared marine mammal populations
would be viewed positively by co-management partners and the international
community. There may be some risk to sustainability of these populations if
arrangements on harvesting are not established

Consultations:
DFO Central & Arctic Region — K. Fisher, P. Richard, R. Stewart
DFO Ottawa — S. Romberg

Recommendations:

1. The NWMB consider the information provided in SAR 2008/035** and
Research Document 2008/025, as well as stock-specific management issues,
in developing materials for future public discussion regarding sustainable
harvest levels.

2. The NWMB encourage the completion of sharing arrangements with Nunavik
and Greenland, for shared stocks of beluga, narwhal and walrus.

Prepared by: P. Hall, Fishery Management Coordinator, DFO Winnipeg

Date: 11 May 2009

Attachments:

DFO. 2008. Total allowable harvest recommendations for Nunavut narwhal and
beluga populations. DFO Can. Sci. Advis. Sec. Sci. Advis. Rep. 2008/035. **



Stewart, R.E.A. 2008. Can We Calculate Total Allowable Harvests for Walrus
Using Potential Biological Removal? DFO Can. Sci. Advis. Sec. Res. Doc.
2008/025.

** note: NWMB Staff have identified typographic errors in the current version of
SAR 2008/035. DFO thanks NWMB for pointing out these errors, and will
forward revisions of the current document to NWMB as soon as possible.
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SUMMARY

In fall 2011, the Committee on the Status of Endangered Wildlife in Canada (COSEWIC)
included Atlantic Walrus (Odobenus rosmarus rosmarus) in their Call for Bids to update the
status report in preparation for a re-assessment of this species. Fisheries and Oceans Canada
(DFO), as the primary generator and archivist of information on marine species, is to provide
COSEWIC with the best information available to ensure that an accurate assessment of the
status of a species is undertaken. To that end, DFO held a peer review meeting on 28, 29
February and 1 March 2012 in Igaluit, Nunavut, to peer review information relevant to the
COSEWIC status assessment for Atlantic walrus. Meeting participants were from DFO Science
and Species at Risk programs, relevant wildlife management boards, aboriginal organizations
and communities, and COSEWIC sub-committees. In addition, the status report authors and an
external expert from Greenland participated in the review. During the meeting, participants
discussed a range of topics including calving, mortality, diet, catch history, movements,
distribution and numbers, features walrus need in their environment to survive, threats, and
special significance Atlantic walrus hold for Inuit.

This Proceedings report summarizes the relevant discussions from the meeting and is available
on the DFO Canadian Science Advisory Secretariat Website at http://www.dfo-mpo.gc.ca/csas-
sccs/index-eng.htm.
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JAAC ASbOAC CYDSRLY Lot obN®<c<I/Lc™®DC 100 Pl D a® D*LA*a b oNe ASbo™ oF,
ALLb <VANCCD G PJe<>a N ot DNt <L Sbe G o <N .ot SbaMy*Lo ASbOAS
C/DYR™Lo.

HLN® <AT JANC aa?D<*a®>¢ Marble Island PP*C*Lo, ‘boM7*Lo b*McoP<, Ac*Lo
5GU< CdYyDSbeC®DC, P/doc Y Al CdyDNa MO ALY Lc**MNod. DI bb*o<.of,
AL HGRAT, QAR LALSHEC®IC PASLEDC, DCAPCbGo s SboMy*Lo oach<; 45 Lca®
DSeAL N HNe JATHEC®IC, Ia N Na PO PPBCHLo SGIcLse AL >C,

A Oa Al DT AN DT*LoPCPe ba*a Lo baCP< Plrelddo <O Aty obRec T,
<L Gulf of St. Lawrence-T.

dANE a]lL™LE

bNLY®DbCP>ILLC Db P®IC ALD>< ANc*Lo® <AL osPM*g® JAAC ID%<eCH ¢
Abbeo N ALLL®DHCSLC A5 ANG®RTHCE JAMS a“NSa® o ReDC (. “NDA%*a o
A5 (Phoca hispida), >'<*c® (Erignathus barbatus) <L SbAPc*c® (Pagophilus
groenlandicus)). <dPIa-, JAASBLI*G®L APbIg <Ll o5PSb®IC LiLdSa® Ac A*a Sd>™N¢
QN oneDC, bPANPNC ALDYLEC JAAMTC @ tN®I®IoC A Db P®IC g/ Ig®
PCB—o®. DSbDCP>CEILI® J%NDAC PY<Ko JAAS atN®IDbCio* Mo PPdoc 1 “HAC
AN Ac®to PN/ TRC g9PON®YDSa e @ N Do T >*NCD%,  bNLY®DbC>ILIC
A/ D®IC JANS bGHUI® PADAQ Nt on< aSLC. a e A%/ PDIC gsP L JAAC
ALDSHEC®IC APSOLIMC NASL PP Peg*La® U</ O JANNC; Cbd<

LT DIASANDH®IC JANE. DAL "APTDC" JANS NZTND>YLE PpbNbSa N> 5o
QNC <L @ 0AC DA eg® (Ursus maritimus). bNLY®DoC>ALI JC>H® DSbc P JAUC
adLSbIC Abb g\ DLMNC SPbS/ Lo Nea® L DN @ Ao N\D>HNe ANSST>Co<
AAASTE. bNLYISHCHALICDSe Db PO JAAS a CNP>< oP*Lo® o sbCG*LC DL e
gAY bCCSLC L SPEOPYLo NP> oNb. JAANS afNSa® o "Pb®IC b<Ada ‘o ®\P><C <L
A0IUR*T N> 5NP JANSTE QLLI®DB<EDTC, DPPANC JANS <PIAILRC A *NDC ShbdC
Q. N®IPLHCSLLC. Do 5 bNLY®DHCHILLC Sbe DI CdbeCe/Lo™M o JANST®
aNsg® <*Ja.*Do® ALT, PP<oc /dIl o tNGA2Dbc Be/L*ND%, N JANST® b <ok
b<ALADC L SbotcoPNYNCOC JANS O

BD>ANANTDONC DI ana A%/ P®IC JAANC I <0A<08 Do Mo CHA®/ANDd. b
NCIM CALA*M o ®ND>RC AN ARNP o ®ND>a ™ 0¢ JAANC D o0 ®NAC ba*a*La DPPeC®I<
bo®SNLC oal® bNLY®IBCP>ALID Db P*IC CdbeCP/La™* Mo AN T® oc]®Io®
oal <L /dlf <L ASoPIo® oal <L /duco. <dPOC APdo, sbbrhsNc

QDA A®IL®DC ALDS ANG*L ALLn Do ®e\Do*Lo® C<<a dAA*M* 0 /db®eN=_5J.

ba ClM>c AL* %o, ADA%*aP>*<C ALP>< ANc™L ALLNDIA%anbn2%® JAA 0 Ao D> Ho
Jdre.

dANE B oST*C IPNMo™Ne, APPase<cdo™NC lL> SbBALYD>YeDC
DgbbeDse: G< JIGe

SdPeD T DC JAND®IC A*LAC®b*LYo®: Penny Strait-Lancaster Sound, A*L*a.*Lo Jones
Sound <L <R <A, ANACP®/LIC CPRe 1GJ0¢ 9-0¢ <D5oNe SdcTdca®, Do,
ALy Sh*LCAdC (LSPcbde).  <ANS@ MG LE, AOAS Ac >NC SbASdYD>ShC S| D¢
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Ac D>SdYD>oNd ANANDHNC PUD< SdedC Sb*LCTHC P>PIC aNADHNe Dclra® L
dAQSo® Pl Do, DGLENALY D D®I®  NASI N CdYPYclo® asa A®/<*asdeoNe

D> o*ege<lyIbdC SHPALLDLC BLIC D oS N (MNA).  1977-JNJ, Do*Neg<yJdede
SHD>ALLDNC DLIC D oSo* M A NACD>®N“HNC Penny Strait-Lancaster Sound 565—Jc_ >/ <C.
D> 0So <Y PUILNLC a Ha A®YLeQ Sd DN Do g e<LyYLedE ShPALLDNC BLIC D oSoNC
ANANTHNC 557-Jc PseYLNC 2009-JN“Hd.  aNAT™LE ALASSCDc Do/ QL D oSo ™
DECOD>LC G NPCDHNC oG CSoNe ddo<oP KordG L, CL*a 5 ASb/DryD>c DD
AALPN®YDSHY DD sa SPIPabNHNe D**LANHMNC DNLANE b CPYPde DA% PNC
CAP\DPRNCTDYNLLE SsgeRBL [ C <e<b<L<q*L*LC DoSonb*"C JANS C><Ro in Penny
Strait-Lancaster Sound-I. A*L*a.*Loc Jones Sound P>.o*M*oe<JdbdC Sh>ALLD>IC > ¢
D> oSo M QNPCDCDPN=HNC 290-J PPYLSC 1977-%NHJ. Do PoYLIC Pl o
AN®CPNC ALDYLDC [ SoiPo<t 404 <5GJ<do 2008. aaA<Nob CdND>NSY <No®
aheCPodat dYpse<cda**ag® ACbc PB* NI SPIrSPa N HMe,

>ob c®D¢ BP>pLYD>CNL®IC IbP** ' DPNP>C PI<]o b ™I [PRDNYN DN D osao™ M o®
JAAE.  BDRNTNDRC ACK®YDC D oo Do o JANC aNPCDP>®/LJoC A“DHd Ac™C
"AL&DCCSLC" ANANSLONE AL KANS aNLSaGNe ALGN=HNC. CALc asbnbbs
AN®CDHECPT D o®IA®AY gL 5 LPLPN LGJI "D oSa* M 0¢ A NATYD>I®”
<OP*a.c G5 Na<*a®/odLC MNPReRCPo ™I JANC D oo™ o

ANADA*Q MM, TERDReIS 5N A NATYDI® JDHEC®IC LSPvab D> oSae< < ot
ANATDC DRI 0 DA o MNDReIYa Sd=HNC D oSa < ULNJS JAAS bYD>LYSLLC
DAL, JAKKHLECRD® ID®CH>I*Q Y% CLLYLLC GoPLC> N JANS ALg-Nore
QNAYDB®N DY IO%BCoNe DNLANo® AYDPLYoC ac DP®IAT®dC bD>rLDULAY DN SHE/PRC
DA <ML UC. el <AtLo oAl Sb>AN®NC Sh>rc H*DC Bo|,C od%/LaNe
76%—"J<C A DPPCPHILIC JAAS DAL D>®DC ACPCNAPdE. CALAMLE aN®CP>SdeoNe
AANS, IR gL TP D oS M 0 JANS TPRDNECHILNC JBPPseC> 5Ne
SIRA®CC> 5o 24%-T°. <5GJ<lo- 2009 Sb>ALYD>NC BLLC @ N®eC>c P>®/LIC  Penny Strait-
Lancaster Sound-I %PPqLCD>5NE JANS "ALGI" 4D 5Nk D> oSae< L Do\ [€DC
FeNDReC>UM 711-"JSoNe  (557-807) <AAC. <5GJ<lo- 2008 DLYo® aNACD>®IC AL *a *Lo
Jones Sound <"A*La® <®PN<IPNHT o0 MRD>Re/<HNe > oSasb®INy > 5Ne 492-a (404-559)
<AL

JANS ANPCD>SHECEILNDC bl Ida bara Lo I>AADTDC spPeC Lo, <GJ<o 2009,
571-JRC AAC aN*CDDHNe [PRDReIG 1,300-0¢ 1,500-0° <A bB™IN D> 5o

<dPEDTT B LRLbd™*MC b*LCAdC aNACD®/LLIC DL¥a *LC AM L a *</<da IdPOC /dI"

D5 0oNPe DPceI® b*LCHCra®dC MPRN>RSI PSP/ D> oSob®INLD>HNd 2,676 (1,146-4,920)
JAlc®. SdEIPNCDPLRPdC a.c DPPPIACD/LLC /2> LJC aNACP* o™ o

4®PPLBC>Y @ 5d N ASbZDNYD>SHNe JAAS PbDLIC (DA% DNC g™ ) Ll
LSP*a® A NANBCD®IC A NANHNC GPPPC>I™a d°Dd AALPYD>LC rp PPy,

A€ TPNDReCDALEC D oPo™M® 0 DA% PR PNLoC BPBPC®IC JAN™ ™ o

AP ®N=ONE B oSo™ N IDA*Q P> A NACD®N SN Sdc >PC>< o ZdPc s <Ll

A DYSBIACDPN= N TPRDRE/I™q B/g<SLC bC JANS ALo*osL*LC aSAN=LNE,
drcPno?d® aNAT® Ao AcnP2%® PYdoc ANdio*Lo MNDRCHALLC D oSo by >>¢
6,000-c° dAAST® PdPc . CALC "AL&D JAAS Asb?DrrD>eaPNe TeND>ReC>/L%
8,000-*Jo QAL ®>%.  CL*do™L DNLAPNE JP7rDA*andH®IC @ NAT® AFAeCH/Lc®<C <L >
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SPrPabCPILC®<C. ANASHEC PR oP<C bara®</da sPP®C_5<¢ 1GJ*"*a 2005-2008
QNACPPAL2C D oob®eN oNe 700-1,000 JAANST® CALc MSPReCPcGl® D oSo b oNe
1,500 dAQST®. Preldda AL a Lo AdPDC D oSo™ M .oc MPNDReCD>/LYC 2,978 (2,597-
3,415)-0® <JAASH®INL D> PI% D[N SNC DNLEPNC odC>odt SGJ*Ma 2006 <L 2008.
ANACPBILNC 106-0° JANST® (BoST™M*0¢ TPRDRNCHILNC:  3,162) <5GJ*Mo 2006 <L
211 <JANS (>oSo ™M 0C TPNDROCDPLNC: 1,625) <5GJ<o 2008. Sd<PDST, JANS Do
ADSHEC®IC QGJUNY.0¢ CALA*NLCe AP*NC. AP7bh*Lo® APre<cc<d<a® Do
ASBYDPAZLD® CdyD>SbeC®De QPrpse<cc<o* Mo <GJo dod®Ia A*Lra*Lo <dPCIC,
DA AP PP JAN TP ANACPPNHNC NBPCDYLLC A SPIPabCPc PSLC NNSSdNo®
Nac P>®N*alfc Ac.

Lear’DNo® >oSa™M* o MPRDR.CHYLLo® IDA*Q Ch*NO% oMo <L ba*a*L.o¢ HIR™
<A CPPSNQMLoC  <5GJdo 2006, ALLb 270-"U<C JAAC CdyD>c D>/l Cape Henrietta
Maria -, P<L*a.*LC A*L*a ®</do AN <A< C/DSECLC

bNLL®DHCHILL® Db >I% A% >IC JAANC ®bP>LI%a S Mg AbSGof NNLbL*.0of.
DNLANE ALDPLNE ADBDoPNa € AN A NPCDNHNC DPANSD S D MHLC

ADSBP AT M 0 bNLYIbCHILI® JANLD>CP>PI® ALLADI aND>NM ACShSL*LC
DR 5 Do o< oMt P oSorNear ID%CDILYo ALLDPCDONE JANS SboALLS
AcyDULL ALY LC ADA®Q DNDPIC AL HJCDRE NNGSALoC DR 5 CyD>cseDC
NNGSASIN*L>0C bNLAGE*NC DL 0% o <d®INy>c®I o ba Cl. CAa Dobbsedse

P> DD JANS A*L*a *LG D Jones Sound, MS\P>NeC>/Lo*M*o® 500-0°

D> 0SgSb®INy > oMb, CAPI SboA HLP<C A*CIC PLLPIA* b O] HNY PLc*La®

MPg <YM 0% RC* N g5 ¢ D®eCHIMt.  bNLLYSIbCHILI® Db DI JANS Za Lo
Jones Sound Dot ndbo* g CPNY oo Mo AL (PR *a Al bHdcod*L.oc
atNsbPegsedse,  bNLL®IbCHILLC <IP*NC PPINh PTNE oYNa® X Mot (KSh~a,
DIrL*o® <L o oSg®) CLbdd CdbhpP<edc P nsedLSLC DoSon ™M LcbdL oSNt
Ptc/ad®NC AALPYY g <L DNLPRSIN*Meae NN®bat. Sb>ANPEADNC AN D> PeDC
DNGACSd Nt A% 5o <AL oac™o ¢ AlLcPPNsbe D o**a Pl Pa*on>*M* ot <L
AN D oSa™* oC PRDRPCDYLLC NNSPCD“cncc DYoo <I%eCP>bCia<dcoNe.

bNLL®DbCHALLC DSbDYSbc D®IC oa ™Mo Sb>pLonyD>Ia® JAAS B oSo™ Mot /d/c T,
JANE D oSTNC PPASHECse/L*LC <5GJC D> oML C dord®/LYC JAA“DS oacra®

SPLAG SR> 5NP, D> v</< 540 NA®ILoC ZdPc s, ANS SJATCNL®IC Ll bNSbeCseDC
D>P<bLedC SPPCa, ASbYP>NOJ NecSTDC SPPBCHL 0f.  JASNL®C>HCCe >SN 5NC
DA T, JANS DECANR POCab IDHCPGAC. abbSa JANNC

ADOANC RN LD, JAAS oa.c*.0f NPPNR b HISLELC DPPRedC L % NE N D<
PP<lo APSPCHL_oC ANSHECSLC, White Island-J1¢ <tL> DL e</> 1S, 0 Q*TD>CE HAK®
YIGAC AP*LoSTC, DSbYLLC JANST® D oSosho® CIbeCcSo™ M a® Lea <Y 5GJ<
Ao <P a. AN NPRCT®RDSHEC®IC IPLbdC, doL NP<<Kc®DC GUPY>*PeOr,
DPRS ONEL S CDRa, PP AP e<cda*lLoS, AoAS JANLP*Q /< Sb*L DA% bd¢
QSGUCLE,  SP™CTDC, DSbse/LLC JANST® CIbCSa*Ma® oac* Mo NZAD>N I <L
DIeI®NC5NC de PYNS Y. IPRSoD>NC CLbdd <5GU< Asx<lo a v of
ARNDHIAT QN b®I® YJAP<L <o .oF.

D 0Sgha® AN DS ANAIL®IC YDa NI SbD>ANNC L2 DY AALDGALC
ANAPLEoNLDLALC PAPET DR 5 5D e/ *LC HAN® <A CPPYSNMLoC <L HATNe
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?DGAC APGN*Loc Dol NP oJ, ALSTPCone,tde aNAL*MCOC JAMN T PHPC
oMo, <R** PLGrod®NC dd>nNede <S@b/L2C DPPPIC @ NALHONE JAANST® HAN™
?DGAC APSN*Lo L7 (2012)-T.  ALSTD>Consbde <Sab/L2C Sb>ANAYLNP ID5HNe
LAPPDa brLC AT Ab o Stha® DS ONe P ®h™ A NANSHST<SLC.  bNLY®DbC>ILLC
Db P>®IC ANl b*LCAT® DG HPN® AF o™ o N> QYL aNAYN PN PY<o
ALT® oal® <* o ®h" aNANDGOL DNe P BoPhede AS%a ™M JANS
aN®*CPR* o °LC b P o™ o. CL*ao ALLn P> Do A“Hd JAAC AboNe
A*SGbeCio ™M 0C.

bNLAGE_ N DLIC 0o eIy D>®I 0 baClm AYnHSLC DNLPNo® AN D oo™ of
75-.0¢ 45GJ.0¢ AD%/LJag? SPIrPaCP>NIP*a sd o DoSa™NC IP7aseCsoNC,

b oA Lo nc®C*N* 0t Dabba® NNGPN*NC oI N/LcIC PYo N o

JAAN®CD>HEC DYLLC DNLEN Mgt 19500 ¢ ASb/N“HNC 15GJC > ob e *DC,

ADCdOY M0 PrPa @ ®IND>IL®IC CACALobb o >c®<E NN®bSIN™NC > oS D>c®e<C
L DNLENSBST N> < C, PP<doc Lea P>NeDs,

bNLL®DSHCHILI® Db PI% PYJgtNea JANSHSTON>C DL LC o P SPPseCH e
LealoC <L IP><c_%Cc P®IC JANC PPPCIC pa b\ I dRLIGS 5Nb, I%Ja NS JAlST®
QUGN DTBHEC P>IC PI®I®PNHNC CAS Lo, <ANE DoPeae<c%/LSLC CAS Lo d¢
ZTeDeC>c PPN 5N JASKAM.  ADOAC SHD>AN®CHSINC JANST® Pl DYoo

Ac Pl D g5 d¢ MeINCho o CP<20.

bNLY®IBC>ILIC JANCD>®IC bNHNC TERBRCHILLC JAMCLYN™ 0 DPD>PC®I
ACHLLC.  ALSTDConsbdt Sh>AN®NNC P> H®DC pN*LLa® MNDRe/ <Na®

ACSb*Peg Mg Lea D QL SbP>ALa *MC Do s M 0 AHGEwIC sh>MN®BCH>YAT o
SO>AD>IACC. ALLD 2,700-0® <AASbc D>®I® SICNEDT <L DoSosb®IMy D> >*DC 9,000-0®
PN OGO BP>®RC®I< (A5 6,000 /d/cl <L DoSob<58D¢ 3,000-0° A*L*a Lo
PO, A5 JAAS CoddhA*a AC AYDSHECA = HNY SPPC 5% >0 C) D> oSoh>Rc AC
12,000 JAAC AL*LG O ba*a*Lo ba CIP>C BPPeC®I*LC, ASb/PNalfc oNd <L ba*a*L
HAN® <A CPDYSNLC Loa e Cod o™l <ANS D oSo™M™ o MeND>ReIL*LLC.

D> o%/NY LML LC ADANCPSILELLC D AN D oSo™ Mt CAL**Lo € 5GJ<aC 2006
bNLAGE*NC BLIC 0% o <INy DD 0 ba Cl SboA*c™M*0¢ >abb* M a sa e >C
DbeNANLPN® @ 5 *NDa®. AN D>oSa** o MN>NeCH/LEHNE 5GJ<lo 2006
Ac®o<®/LY 0 ac PCCHCPIA%aSTLC <N a0t Ca. ACSH®III® > 5o\ of
QGUo 1977 LGL-d€ aN®CAT*Ma®. CALC SODANANCHNC PP g g
CASALoDSbe L DESM>c®I% @ NANNNC, o sa*M<No® CdPN>NY<o
QYRBLE<T N0 JANS D oSa M 0¢ ACSbc >N,  bNLYI®DHCH>Ic ¢ DShe >eIC
AANE D oST N RN eCSia Mo SGJMC 15GJIC Lcb?LoNd obCiao™ Mo <L
QoghseCeC e gSPM g Lcbble.

ADA2QD>reObde ALLAD oL AANS

ALLADNC JAANS Ao™ 0C 0a b™®I 0oC el 0a 2l <o oa b\l CL*a o

D>SbD>CPc DD, PYUoN*oc, AbAC IDbCc P/LIC dANT® PAINM o> PADA*Q " of
(TPPd, AL, DL*L <L NPo*L <ID%C>RUONL).  Ac M SPHSbLIc DSLC CAS Lo
JANDBC PD®YLNC ADAC P gSPON**g®. Do™IC oa cP<C dAMN Db gL H|C
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Prdoc PAISN o> JAAAGT ADSHECHILATE PN, DOl A LLAbDI® JAd®
AJaPN5d. AbAS AALSHSLC oSP*NC LINBNNIE Ac™Pea®.  bNLY®IHCHILI®

Do D% JAAT® AdacDia®.  SPIYDN<IsheC®N= oM IGda NoP<c<dec DT™LE
AALST® SPE g5PSHPNCHT™E. AN S LM S IDBCHR PP Na JIBC>5Ne,
0a.c>YE 0aH®IC JAATDITH T, NGyt <L Atocb, Ao JATACTHECT>C,
QYoo nb S JAAST? APLSeLe®IC I5GJC dordrLeDl. AP oo cBEC DALIEN®IC
AAAST® DAUPPDIC JAACTHECS®>E, BPIPNN 5] AT Marble Island SPPC™ L o
b Py o b PSCaD< AASMLITHECILC AL dGsATDC abb.ot AAKHICA HNE, Prdoc,
SPYAL AAMDS NPSAPLE abNLSaGoo. JAAS SAD®CHNHN, o bAS AM<ed™ g

o nL¥e>C CALALLS o5P*L SbobcPI®NCH>RE>%® oa.c™of. A CH® oa c><C

Lea D% NPRATBHECTE JAAATT® ALs™C a o P LsoNe NPRATSNE. Clas
0a.c o< Mo a0t oDPNBBC oD o AANNGEIS oPIC <L DL M® o,

DL *LC A*Lra ®</<o IdPDa, <JarNE oY D> dCeMo® <O <L obhAn
2010-JN“5Jd <L >CPPyN b P>d®IC L odn 2011-1¢ dA%\b o D* Moo CL*a >
AP PPI® I*JatNoC 1IbCCio*M*a® JAA>< oP*Lo® Ao™0o¢ oPMy>oo <L
SPLI 0 SPIsedNPy D> 5o, LML <IDBCHLEDC Na PN oNe DR 5 BNPNc = HNe,
DL*NE ADSLLAD*LC PASIC NedcDSos e <L SPHTC Qb od M o NeoP<In YD oNe. Lo >
O%bPNCHILY® CnD< APAo TP o¢ oP>SPCH>BCia™Nt JAASTC Do oD>PNbPa s oNe
Per<do AdPEOT D

q€CarCPIA*and5beI¢

dJa o oad\*T
Dobbsedse: b= LN, ALSTD>Consedt Prcdo <N e

DA PC>YC JANS NPPCHC DI gPPRIAN AT 0a l*TC 1GJ*C Id*c™M*c 1994 <L
2010. AP D/LLC DNLPNE LPA® d>nNPd*0 ¢ a“OAC oa ™t JARNL®NHICH2>®

0a O\ <L Sd<PCT>C QAR SHCPCHNC GJa dad®Io AGa Nt UyD>d o DNLEKC
AZDILDC Ac**L®NNa®PdC SHD>AN®CHINa® ALATHECPNHNC g P Ng G*g<da ®IbsL*LC.
bNLY®IHC>ILI® o A M e*L5®I%® Db P>PD% JASRHeCe/LLC >o*M Do oa b\l
dGJo Do Do dod®Io. PPoCP>® oacP<C >o* D¢ oac*MC bo My Lo
JARNLDCC®>C AL D oo™C bNLYo K®PCPYC ac®d N/L*MOC  JANPCPoC
Ac_**L®NNa®PdC SH>ANPNENC D e NCD* M a DY MLC AYDLYSHLIT JANSTS A% P*NeOre
PR 5  oP*L oP PN “DJ Ao*oC DoSon%*C SbP>rNAc®dC AYDALLIC D* LN H]®IC
D> oSon b Mot AR PPN Do Dot JASR*TGAZLLC <GJ<a-  2000-2003
DSb>C>NADC P No M0 JASRYCPYLE IJa o ™M PPl oNe D o* Mg ¢
JANNTPIBECSLC CASAL>*LoC. SI<PCTDC JANSHEC®ILLC 6 -12-0° ISGJCL®,

Ada U oNe. 0a \*>CE oa ™Mt JAAGALPLL*MNCIC SPIredNbNa.

< bo*M* 0t <YCP>o*M* 0" bYPo™C DNLPNE AZDLrAd5b®>C JANC SbD>rN®eCP>d M ¢C
LdseIelL g™ I%JaNe Db>/bbcCHMLC DNLANE CLbdo™L oa ™" A“od
LcLeD>eC>Pba5aSb®I* M oNe, LPA Sb>ANAZLC®IC JASRECHYg? (5G] g 1989 <L
1996/97 Cd*\P>NYPLDNE QLJeDeCBILa* Mg JAAPCHRC.  bNLY®DbC>ALIC DPibc P>eD¢
Lbd*ohC <a NS JANGAL DL Y5 Mg DLb®Da? J*LItc > <Ja *NC
JAANGALDECST N> ONe 5@ “DH*a® bD>*L PIOLo®\D>*LE.
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bNe:LNC ALSTDCa® Mdgse/*dNbh o€ <SaPN€ 4L d%Wa oS o0a 2T
D>obb®D%: JL*C dn, ALSTD>ConsedS ALSTD>ConosIc MdosedssLe

DA ®BCHYC JANC PP/ HNP ALDC DL DC 0o 2T 45GJC dd*o Mo 1997/98 <L
2011/12. ALSTDCcnnbdS DNLPRG® o<SYPLNC DabbDY M oC oa o <Ua  PDcnrbd*NC
NrsdN*NPeoc <L BPLYSo<PNaC A®ba AL®ND>YoC. NNL>YC 0o cC <SGUCLE JAMPTQ C*NC
dCsbeNCP>PLSLE P00t 5GJ.0f <ID%eC>5Ne ALSTDConosIC Lab™NS: APALSe
(Sdca®), b*PeIULAL (IR Na®), NSt (60) <L NoPo<d® (Sdco?b). oac o /o
AARRJTQNCP>Ee A ob ACDPYe NNLGSHo SGUIM. CdRMa® JANI®NC/SHECSe/LLC P Sa,
No G T, AL AL NecSo PY<oc Do*NCIheCs/LC 1GJo dod®Io. Na Gy T
At 5 AN TEND>YLC o SPPRa TN HNP pa.c*oC AP o ¢ CAbI<IC
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