I*I Fisheries and Oceans Péches et Océans

Canada Canada
Science Sciences
CSAS

ba CIM'>¢ Ptc/ododC DbD a1 PN NNGA\*LE

bNL*<Né\oc 2012/041

SPNSPL/QoC QLL PPPSeCsbDSIC AL IS,
baC<ba*a*lLo, dtLo ob<ec
D4 Mpco>

bNL*RNAG*IE /D5%LJC BLYAS 032 qSeI PP cSeDE bNLAGES ba Cl bNLAGE+PE
BLIC 0%JeodseDPYDB I o€ ba.CM-d€ bNLcP*Meg* 2o bNLa>c PSbIIc
SPrsPNesNb  q€eend ALvLo JAAS

A<2dn 28 NPeHJ L*a 1, 2012
ASboOAC, 0a.2€

Ce<pAe
Ab/<UPCS®

c—d4d?d
NNGsbIse

Ao ALL ALSTDZ N ba Cl
ALTD>Ca® SbD>ARAA
baC

N/ 2013

[ L

Canadi



/2 lc

A RN Bd]D bNLNNATC NNG®CPH>d M b oAc>PCD>P®IC L A“HICHo™C
>bD>CP>bCCc DD bNLN“HOMC bNL<NATC Ab?Dr/LIA*and%b®I¢ bD>rNATEIC
<Dcdycdo®, sbbrL M onyDo®, <L ARN*M*c® AfLcPo*"C bNLN“OMC  bNL*<N&c ¢
NNGSb/D>7A?LIA*a DT RC b CPYPdC DNLPKNE, PPy D™ DR 5 IPcDeCPC
PrePacCPc PPN oNe QL ¥ eCH** NN Ptc/od®NC Sb>rNAT™ M A“DE,
ASb/D7RlL N AN g J*eCDY " YN*C. CALALLS, DPcPCP{C ALy AALM P> o¢
NNG®C>ILIC Ddao Pobbcdo AN dDo CLLSYLIA*an<Sb®>C DR 5
JPYoHCPIA*aND®>C, Prdoc ASb?D7,DALIC NNGeCD>Sb/ D7y D>ALa<LC
DSbD>CP>cP>P®DC I5MC AALYN®DRPCH> P> 5 bNLN“DOMNC Ac™M D aona APCA/LYN®IC
Lo, PIrPatCPbo®<C AP7rIA%anb®>% AALP>PCH DI DNLPNeb*o %o A%o<C
4ONb®Ia® Codo™L AFLPN®YDPCHN oS, PY<doc IDAaPPa So*MCIC PR HNe bNLosIC.
CALALYANSDOJ CALACIDbB™®NHd NNG®ILINIS AALMD>RC NNG®LNDNE,
Ao/ D7 DbeC®>C DPAJdIn > oNe bNLNCP>< o



© Her Majesty the Queen in Right of Canada, 2013
© Sa Majesté la Reine du Chef du Canada, 2013

ISSN 1701-1272 (Printed / Imprimé)
ISSN 1701-1280 (Online / En ligne)

Published and available free from:
Une publication gratuite de :

Fisheries and Oceans Canada / Péches et Océans Canada
Canadian Science Advisory Secretariat / Secrétariat canadien de consultation scientifique
200, rue Kent Street
Ottawa, Ontario
K1A OE6

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

CSAS-SCCS@DFO-MPO.GC.CA

o

Correct citation for this publication:
CLLS®e/L<C DS>CP>ode <PLAS 5N Dda.o NNG®/Lo:

DFO. 2013. Proceedings of the Pre-COSEWIC Peer Review Meeting for Atlantic walrus (Odobenus rosmarus
rosmarus); February 28 to Marchl, 2012. DFO Can. Sci. Advis. Sec. Proceed. Ser. 2012/041.

ALSTD>Cnabde, 2012. bNL*<NAGE ¢25*LJS bNLAGE*NC DL 0% a<IeINL>D o¢ ba CM-d¢
bNLc_D>*N o *Mg PISSdoNe AT ¢ N+ eDab (Odobenus rosmarus rosmarus);
A2 28 NP<J L™ 1, 2012, ALSTDCcnnbdS, Can. Sci. Advis. Sec. Proceed. Ser. 2012/041.



http://www.dfo-mpo.gc.ca/csas-sccs/
mailto:CSAS-SCCS@DFO-MPO.GC.CA

QLA TILNC et v
SUMMARY ....oooooeeeeeeeeeeeseeeseeseeeeee s ees e s e s s s s s et e s en e n st eneenenneas v
AAPKEG™U oot 1
D SDD TN et 1
DLYC SPISPQLCDT NC AMSGT ™0 oo ees e 1
B0 10 VAN amiied 6T 2t U 1
bNLAGE C DL 0%*o %DMy D>®D 0 ba Clm SboAcP>IIC Dabbed L ............... 4
bNLAGE *PC DL 0o <INy > 0 ba Cl oa Sb¥®b/L<C Sb>rLLDH ¥ e of

Y TEENSTaTe1 h OO O R RUORORR 4
bNLAGE *NC DL 0%J*a <INy > 0 ba CM ALSTD>ZAosC an><19/<dn°»Pc6
DLNC SDOACEUG™U e, 6
PUTNEG AAADCDR  CDMBIC e 7
R I R e o A e e OO 9
ABE QRUYUC oot 11
JANE D> oST*NC <PNNPTNE, AP ®<cc<da™ M <Ll SbDALYDYNC e, 11
ADATQP>HNEDGE ALLADG L A ... 14
ECAPCDIATANTDTIC e 15
AT O N e 15
bN2*L<C ALSTDCo® Mo <Neh o <SaP>NC < Ao o 0a 2T ................ 16

SR e Yot s e o o Yo OO 17

e LT N ORI 21

DI NNAG ™ .ottt 21

D LSBT NS 0% G PP G M e 21
G RIQAC ettt 22
NANTRKE AR ST U oo 22

> _3b: APSQ ®DC QL DA . e 24
LANCDT N g ALC L AR NS >CGNTC e 25
R e T i VOO 25




DL NPKEcdNe AP ea® DLIBNN 0 AQ ™MD e 25

L O e DD O e 26
APBAATPNG DNDLNCIAC et 26
DATMU Lt LU et 27
DAU*U 20 BNLZ DTN e 33
DAUMU B: B L 0N e 34




aAdaSe/LxC

DR Lo 2011, bNLAGE S DLIC 0% <INy >c®DC ba ClM (bNLNGE >N DLJC

0% o PeINy > 0 baCl-d9) bNLN“HNE ASbYD7 /L P®DC Jec*Ne ALMuo <ANST™®
(Odobenus rosmarus rosmarus) ASLN“oNC DNLANo® DoIMYPNo® SboAc*Lcso ™M o
Dobbot <@ b< c<IN“HNC SPrPabCPPbeo o\ Lot JAAS.  ALST>ConaedS ba Cl, Cbd<
A> SYADCPBIC oPND> 5N JANDS DNLPNG®, Do@Sd oM bNLAGE >N DLIC

0% oI >®D 0 ba ClM -d*.0¢ <D 5N ADo®<WU<o® DNLPNa? DA >Ya®
ALSTDCnAP>YC bNLNSONC SPrspatone BeosrMea 28, 29 A2dn NP<HJ 1 L
2012-JN“5d ASBOAS, 0 2T, ALSTBConr SPISPa.sd= oMt DNLPNa® <DNsb®Da®
bNLAGE T DLLC 0% a <IN >®D 0 ba Clm -d*.0¢ Sb.oAc*LSL*LC PIrsPa N oNe
QN T JAAS  bNLSHCD PP ALSTDConabdt Pr/a<eN Lt L DL <CAY D™D o
ADANHSINANE A SCPY0E, DBCHRI 5 DPLIc ANt bNLNNE oa Shsebw®/L < NridN+Ne
Lo oacP¢, <L bNLAGE N DBLIC 0% <INy >®D 0 ba ClM —db bNLAIPA/C,

Ac P> 5o, SboAC*LSo™ M o¢ BPabbo® NNG®ND>CDDIC L5 JcsbNeN=ga{ D¢
SOD>ALADCPRC AdPOT D Ac P> PeDC PIrsPabNoNt CAYLa bNLobeN=oNe,
bNL7eDbC>ALC DSbP>PYSbc P> P> oIa® ASb/DN“HNC PO D>SAD>Yo®, D°dG™Ia®,

g PP, CALAL*LISBIMC JAAPCP>bC®Ia®, obCSio*M*a®, /<LPN®/Lo* o <L
D>_oSony M ea®, DbDYSbc BPIC JAN AcMybY<InsbSLC D5dSSdaNt, ¢Ca Il Sda Nt <L
ADA*QP>*OedC ALLAD NP JANS Ao*0C.

>dao bNLYNATST Dobbc<dt aAQSCHILIC DSH>CDc P®I o¢ PIdosb®IC bNLN“HNC
Lo DA% PNCPYC ALTDCconefbdc baClh Plclod™®Ndc  DSbDrardsenNc  NNS\*LC
Son.CPYPdC DPYPCSAdN* Lo Do http://www.dfo-mpo.gc.ca/csas-sces/index-eng.htm.

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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LEDRCLLSL*LC AAAS QsedN*NC DIsIsC,

bNLY®IC>ILIC BSbD>PSbc >*DC Sb>rLon Yy M a® PUo N> L®DaC <L D oM >cD
JAAC LN/ Lo ot SdYPDT Do JAATDbCCc De/L*LC Sbo M Lo MNLCcD<
1940-*M*c. <AANTDDBCcPT® CHOPN>< AP*Lo, 1980-*M*c, ‘boy*Lo CNLCcP><
4P<*LC <L D<@ *Lo SPP®C5< Borden Peninsula-m oMo <L NKR = JAC® SPPeCHL
DL LS oo, dANST? C<<o Cd¥Sb De/L* D% ID>Y Lo 2011 aoa *MbH<N 5
Dech\bio Lo C<Ka. ALTDConsbde sb>aN®N*NC Cdc DSYLLC Do Do JANST®
ANANEHNC 9GS P o*NEDC Jodse?LceDC,

ASHOAC CPDLRA* Lo dAATH®I D> o%Ia®,  AShy*D>C C/DLSNLS Sbo™lL.ot I>c SbeC®Ie
[N 0C <*g®D< JASMSONE PO <L 0AANT. PYUTNo 15GJe LSP dadse/Lc®,
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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
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