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a0AC SboAc Lo <

IUCN/SSC a.oSa® SbBALMCHLAC Acnne
SboAc*Lo™C QL DoyPSbeCSo™re

Q.0AS CAL®@ 4% JgyPSHeC ede BPB®CeD 58CT, ACHAST M50 C 0a R4 boso M o®, P/doc ACHOC 20-o
AcPdS ALTPdC D oS Mo, bNONS @ ANPNMC @ 0AS 0a NI ac PPCRCPILLC LoN<d o 21,500-25,000. Pd<dc
PoST ot QACP®NA/LLE QLo NNGSHILLe 1, @0 A®INC  DEOMDI%® oo bCeCb/lyo®, dWartosdC
oPANPNMee,  <HLo ACHNN“DNE A%a"en®Do® boAc™ o™ ot  aaA®NNxE,  Acnd¥cP®Iot
DSbec SbNPeobdt Ceda**LE IUCN/SSC aoSob SoPMLACLLAC Acnst bNLeP®IC 68, 4dPDo <ol 2001 <Lo
2%4LADHONE SboAC Lo ™o Pobbo® QLo d%PP<IPNG® Do yPrLC dDob AND%/LIoE,

ba*a™ <ddPOc

SHDANSYLESHMN G JGCRIo e A®NAONY 4T o @ 0AC AT MC ba*as</do ddPC. Cbddc a oAS
alMA*ASH®NHNC Clocls® Yo Lo ba®a®</dC <dPOE, RNPMEC SHPANSTDALYE asaAD/ILLE DYC oS
DeRH%GC DM, 0¢ CLENDYC o 0AC ACHP*a®DC Asdo CLOL <*N<o™LC (&< 1995 L*ND< et al. 2001).
ACSH O P OI®N DY AcL®a Nt IBPNJS ADPY e M egb Cbdd PoSocC ba®a®</do ddP*IC <L > Svalbard -
Franz Josef Land <ACI®/NYC (KASDD et al. 1999), b *WC®NCDA/LYIC acPNSENJIC Lo AMSSo P of
Qo AbGN®A%/LLC BLIC o 50 ASIHC Codd A/SheCSa™Ne Codd LSPAC DoSoC MPILLADN Lo (AY 1995, > et al.
1997).

CeReM,C 1979-1998, <9GJCLE @ ®oo*CPSHC®ICE baa®</do <dPOC L&At 69 a oA (ArAc S, 26-129 a.oAS
QGICLY Pdoc, 4APPba™NC QSGJCLE o ®0PCP<C LoSbA 8 a.0AC AYDHC®IC g% AMSa®</do ddPOC, oMo
62° N, AccD’sDYndeC (Ao, 77 a.0AS) a*o°CPSHEC®IC o ANDPNM 08 ARNN SJ @ oA NPSHIC®IC SW ddP o¢
/dbdS NPSHEC®I 0t 020t ba*a < /<dC AdPOC (W*ND< et al. 2001).

Do%/RcdLoI®N LN dWUa e AD®CM,  CL*C Scoresby Sound SPN<Ko batab<  ddP*do
DLt M B0 e\DodS o0 atodioo DPAMANRIS, ACTHMO® DP/DLNNG® asaA®/ 5N AdaMNJC Dol
dYa oD Cda e ba*a Lo AdPOM>Cot ((W*NDS et al. 2001). I**LASHON® AUa osl¢ DOSPNbSabde C3Ra
Scoresby Sound (A. PP-<NA\C, DSbcLLU® LM SHBANPNINGT) Lo dA®AotdS bP>ANSg™ CRa Scoresby Sound
ALy QHANE® oo™ (W*NDC et al. 2001), Ac*L A®aAC (=A®dS) SaSHAC D9JCHSHEC®DIC baa ®</<do AdPCIC
a.c APCCHALLC ALt 0.38.

@ PPCRCD/LINIS Ar o™t A%Q AC <SS HAC AYDSHECHIC Ly 4SGJCLE @ oG PCPSHEC™IC LoSbA 80 aoAS (A,
baa®</do <L oM AMSa®</do AdPC bN/LESNE), AMAc™ Nt B o*Pae<NJC P>oSo*"C LoSbA 2000 ALrbd>L<C
ACSHALHELDIC  bddodiod  ALYDSHIC®IC, Pldoc, asPNcCsL DLIAC ClLo AYDSHCSHIo  ALMPdC D oSo™¢
SHALY DM e,

4GJe b®Ia Sdoa, #S9M bata Lo AdPC o%UKcelL2S CLEPNJC <*PaLJC QLo ANRG™MNJC (F5, <Py
2000). Actbo®, @ 0A® Clo ba®a*Lo AdPC b lLndod NMPNJC APta®DhHOC (o4 DGt et al 1998). 1999-*JN-J
ACSbc PSR pseudohermaphroditic <%a.55® aobP<%® ba®a*Lo <ddPOC (CA“ et al. 2001), <*D<doHIA*an<dc®
SgCNDedS ACTHSTDI%® ASGAMPNJC AP*a Do (At Wiig et al. 1998).

AO®CPo Y NC 0a W< D®GIR oMot bata*o ddPOC ao™MC Ac. P/doc, ANNMSHJ SbDMDILCSDof
QU eob BPRWC®I (4SS, CUBY QL Svalbard), Cbdd <ALQNbdE QU aSa Pt AZLSNPLDCS>S% Shps CLbdd a oA
ba*a*Lo 4dPOC QI®CDbLL g SbL*LC.

ADPG® AL - (Barents Sea)

DoSo™C <*<do*L ClLo Barents Sea-l SbBALYDA S DoSo™C ac APCHCHALIILAC D*MLASHON:E  DIse<iede
SHOPANSTDYC QL NAMea® @ ANAGS  APIESC®NEHJ 1980 (5N 1972, 1986) <Ly ADSBP<ScStdo
AOBCPYn A ot NIcDSa® Cbdao DoSo™M*o ACTHHECH®I® CLPP*o- Svalbard <L Franz Josef Land (Acd® <L
Leds 1983, e 1985). CLP® ASGo™Mc <o DPoSo™eot  SHEANSTDYC D%IN®  acPNSEbdE <o
aoa AN AATPC-ACTPHCode AD°CH BSTIC AM*a®</AC Ac Mo PoSo™C 4dI<tdc AN<LSosbONe 1970-



“Peg (SN 1972, 1986, At 1995). SbBANSTBYC AMSGo Mo ID%INE ac.PNSLo® adaA%/YC Cbdd A a oA
ASBZDNALSHEC®IE  Cod o™ Svalbard dAPcobod*LAC P/doc aoAC CL*MLC Barents Sea AMSGSHCCseIC
alDA*a s* ClLo Svalbard <L Franz Josef Land (A 1995, LAS\® et al. 2001). D.oSo*M*0f PSc YD D*LASHC
SHMEC®NCPILLIE ac PNGENIS SBEMPNMoSa? (LA et al. AR cds®dS) QLo DEoMPI® PPyt PULBIALC
QIS PYge /D Dodbo®t, d“sAond/Ly L Clo Barents Sea <ML bata*Lo <ddPC D oSo™C SoPALYDM e
PUdoc AM A<M IAaNndct (>G5 et al. 1997). AbtdS ¢ PNE Cbda* L baa Lo ddPOC CLD™M, Franz Josef
Land SISNDLADD%® (KASDD et al 1999). d¥*a*MSc Cbdd DLCPYDII ot dYUatCPobd¢ Clo NE <dP<o
DYUNNLCHILIE D ose™C Al ot AdPIC AL Mo P/doc ACSHOCYNO® SpBANSST Clo DYLNCNS
SOBANACTS, Ced<de Barents Sea D.oSo™NC Leabv® QUa ACH O OC PYdoc CARd a.oAf DSJCPRC K>"NgsC
ASYTY QL5 ASdNo® (€ QLo >N 1987, <€ et al 1993, 1995). DoSo*NC ASb/DNILIC o3WUCDc PIC
AU bCDHECT®IE P L HHIT 0 P/doc 0% *LNCPNDLADo? dWYarl o 1973 odAl <o 1956-T
Délo AP TNNCD®>C P osa™ea® Do®/ScNNOHN® (LN 1986, >ASISC <o ¢S 1994). G%Pb/La*L.oc
DP/BLIWNE PYUoIE 1980 Ac®N“oOJ ACKHM LS, SICNDLLALIS PCB-SbSarD<s ShALDILc®IS SHPAPNNIC aoSo®
cLeslL®Dot, APLONDC®Io s Codd Sad\DheC®IC Acna*MNJS, AL AP %IC AGNATHIA%*andSbHLE 4R@NM® (/b
et al. 1994, >°H4C et al. 1997, oISt et al 1998) PP<doc L*albdC SHEMNSTPYE @ 5@ ASINC 0K o Lo
ATCC Ao AP%a®Iob (AnPN® et al. 2001). NAGYNI®  ACSHLANMLob  SbDRYDIHeD®I® Prdoc  LEabew®
DondarNPr % (odAL et al. 1992). P®AASDST® o 0AC adlsbidh\*Mo Po%/RcdDA*an<dct /2otNdN*o
(de48% et al. 1990). Cbd<o ASCSTSBa>NC Cedd D oSo™PC ShBLYBN®>C (50 1970).

bS AL*L (Kara Sea)

Cbddc PoST*MC ASH/D LS ba*a®</deDo® Barents Sea, Franz Josef Land SPP®CAS, <L > Kara Sea, ASb/PN“>J
Novaya Zemlya SPPSCAS DP/DL*<N Kara-I¢ <L Barents Seas Sboy*Lo Franz Josef Land <'L> Novaya Zemlya,
2*UASHOC®IC bALCAdS SoPANSTPYt Ao NZYNJE @ ANAG®dS (K2SPdT 1965, Acd® dtLo L 1983, 1'AQ/P
1989, Acd® et al. 1991, Acd® <tLo J<I>a® 1991, Acd® 1993). SbD>ANSTDNC AMSGo*Meo®, dD%Do acPNSLo?,
AOBCHILD® CLPaC® 0o NI P/doc DEANPNMES asa A%/ Nt PecMybdo® Ao ICMMOC  brlboe
acPNGENJS bPANSTDI Clo Svalbard 0a*Lo asaA®/TI®CH Cbdd DoSo*MC bN/>NILPLM *a® Svalbard-I¢
APLPYDJ%Q %D 0@ WUANJIS Actdnd™Lo® (A 1995). PoSo™C ac DPCRCBILYC ALLPYDYNdE? /D ce<UNd M g,
PotbeCDILYC AUa ol Acndrat Pocsb®lLdt S>%oslC D5dCNo?dS Lo MPYoo P/<doc SbBALYDYOs
aANPNM DSICPDeC®D o¢ I9dNLnhGNe. PoST Mt AALPYPYNEOC QIRCRILLNAM ot DEOMDI® 4o o dC
PcPyBNoS PPoc, AP ®D%ho™MC d¢ dD¢ CLP* o0a*L.of <Lo DOlb® DPYBLNNC PNSa®IIC Ao Nadb<e
AP APCNSHECST M of AL ONDDC ARNPIC ASAYa o L.o".

N® AL (Laptev Sea)

Cbd< Laptev PoSo™MC ASh?DPa<c AM 2@ </dC 45Q*Lo® ba.*a.*Lo Siberian Sea, A5a.>*C® Laptev Sea, AS/PN<oJ
Novosibirsk <‘L_> Severnaya Zemlya SPPCAC, a.cPNSENJS bBANPNIES CL*LE ba®*a*Lo® Siberian <L Chukchi
ALYPC ABYSDIADC ba*a®</AC Py ot (Acd® et al. 1998). L*aGC™ ac PNSENJS bPANPNMES CL**LS Kara
QLo Laptev AL *0® @@ A®/YC AMSa®</da Pl D% LASbnd*Lo® HMLCAdS SbbphSoDYot Lo N/ oot
aASACPIC (P/MP 1969, Acd® <L G*Cc 1987, <*AQS/P 1989, Acd® et al. 1991, Acd® AL JL>a® 1991, Acde®
1993) <L AALPYDPYn<ES APPNDA*aPo™MoC PSHDYDALIC dWUa o PR C3Ro PecHNCHPC \>"poslc
DNo P ALy TPIHa P/doc SBBALYDYMOC @ ANPNMNC DSdSNyA<dshSNe  DSdCPods. Dol PocMypc
IYalcosI€ ACLPYDA PO PondaPNHLMC <PDAGTM 0 D oSa o,

A/ AL*L (Chukchi Sea)

Ceddc DoSo™MC AcHIC Chukchi Sea-T® So<dgeO® érdb <L DERC GBPAASHNNobde ShBiSoD>¥c ChdNda
Ardebbt <o Pk, AD%DNP acPNGEa® bPAN®INe ADCo™M*o®, a da A%/ ¢ Cvdd a.0A® alDA*aSc™Mg®
Clo Yd™Lo® DA*a</<o Bering, Chukchi, <L ba®a®</<dC Ac*Lo ba*al< Siberian AL*M*c (LSoS et al. 1990,
1994, 1995). 2**LASHON: Ctdo™L acPNGENJIS oDPNPNMoto®, ALLMYyDALIC AMa®</da P<c*L PoSo™C
Sbo Py ML D% Chaunskaya Bay P<%a ba®a®</do PEA. bata®<d/<do P<c™, C*ab2%® Icy Cape, Alaska, C*a.CP%®
ALLPYDILL® AMLEQ®</da PEc™L o M0</d DAcob< CnbYo DoSo™C (LS et al. 1986, <LDG< Lo NLDS 1988,
LSS et al. 1990, <tDS< et al. 1995). a.c PPCHCHILLC 4oL o BoSo M AYDALIC DR A2gbdt N/, dHLo b*LCAbdC
SHOANSoPYot (Yot 1977, ZNNS 1991ab, JNNE et al 1991). Cbdd  a.cDPCRCDAILL, Pldoc, ACLMYDSC
LN R b s 2 CAL*aNA"a CD>", DL AC ac PSCRCHPLC PoSo™*NC <Moot DTLABEDS
Qo APIN®AACYIC Ly AC®PHCobdS DA D/LMOC CoAIML oacPdot C°dd Chukchi DoSo™MC AALPYDC



Do/t d ot PYTAUS Pl dWaltab MPeeRec®Cheb®Ntod 1972, P/doc, boNfc Doty
QLo Ao @ANPNC BLYOC Ac HBANToPIE Ao IUBCPYAd5b<>,

LeL®NJS 4YUa tobyC L*abd® PecsheNCPSC AoA*asof Clo AM*a</do déir/bP< QLo GHPDLING®IL®Io
DD Pe™PNJS, PPdoc, DEOMPI® Pabbt  DSINA s ONe dWarla® DERT AALONMYDSS A Q®Ddrt
ASRNPOd  ALLADO™  D5dENyASHEONE  ISGENHECSo Ao SODALYDMLLE  Lol®NJS <YaltosIc aASDNE
ASGLAMOC, Ly aoAS AMAy®DN® Clo Chukchi Sea-T, P/doc SbBALYDMPOS® o ANDPN DNy dsh*MeNe
DSJCDREIC @ @ BNNDE GoPeCHIL RO I 5 a ra *Do-.

L*a.GC% ShPANLLA o D<C 4D%DNe oCMt Ao-SbSobdt BEISPNHSobdS ADPCHAC o 3a A™YDC QPPpse/LIMd AALPY Do ST
PcPuDlo® Cdo™l PoSoc®of Cbddc SbBANPNMEC a5a AL Cbdd o oAC L®PHeC®DC CLo  Chukchi Sea
oa*o, L*ab¥®  aaARCPALY,  dACPYndShio™ ot LPACTLCONE.  Cdde bata ®</<da M L®DC
@D A®RCEPY*Le P®IM Chukchi ALST PoSo™Mt (PUo<dJC CAYDobc®lo ba*a®</d Chukchi [EC]) <L A™L*a </
Chukchi AL*o DoSo*NC. Codd WC bN**LC CLE M abYSbC®DC Wrangel Island-T <L P<*a.®</do Chukchi /"v*Lo.
Cbdd EC LoLe®DC p4oa®™ AMtae</do Y LC dérbDs Clac <SP PecPLPy% PU<oy. A ea™LseIc WC
@ OAC PoWIRCYC  Coddc A EM®IC EC ao0AC  oWUKTdNTONt  bata  AMaSlt  DoSoC
SHEANECHRNMT*NC  DA*abI¢ C/1M, oacP<do QDA A®TIA* A NAYLEC  d4Cho<dsonNe CedNda.  oC¢
bN**LAPY DY oC ALy, oC% 4D%CD>A%® o saA®NACSIC DoSo*PC Pc™Lo® Ac SPISPYDI/LM LS, CALALLS, Cbd<d oCc
QI ADIILIC Ac AccDUDI/LYOC ShoAc Lo Lot Potbo. oCC AD®CPAC o saA®NATSIC DoSo™C Pc“Lo®
SPrpubrZLe®™<C QLo S%PCPC, <o SOBAN®CPodc®N oMt AAMNSHST*PNJE ALy Acnd9o*LoS,
AccDHPod®IC /Dot SboACMLoSIC DPobbof L*ac CAL, AGATCMOJC PecMybidob Cbdo™ P oSo .ot
Letod anaASCHALNC Sdia <tLo DotbUP/La L Lccoad ¢2a<dds (OPAS 1998).

oMe</da bdcob< Cnb™L (SB)

oM%</ PAcob Cnbso aoAt DoSo™C bILP2C Ceda Lt balb< <L /bbb APASC®Nc5J 1980,
ac PN DY /LYC @ 0AS LebCPePSLC CL*LE balP< Bdcob< Cab ™ot CLD*L ba®a®</do¢ Chukchi Sea
de/bl (dLDS< et al. 1986, <DG< <L NLYDS 1988). acPNHsagbdC SbBANPNIGS  AccPN/LeoNt 2o <dJC
>PN®NCPodot ol LCHMC APdS aosaAS/cP®dC Ctdd a.oAS CL&C SBST HCB/T™lnd ™ eg® PoSocto®
bata®</da PEbONe PN <Pc D% L5 Ballie Island, 0a.cNA%, ba C, AL A*L*a®</<do Pc*L Sbo My Lo
lcy Cape, dé./b (dtDG< et al. 1986, <LDG< <tLs NLSDS 1988, /D™ et al. 1988). AcCs/a Cbdd BLLC bI*YD>NM eg®
baCr>ot AL dér/bM>ot CIRbPNNT APK®NCNCP®IC “a o5 bLPYSHSeSIC 4 SbNPJINMY oM< /<Aot DAcab<
CAD*Lo® (Q*PshNPJIN). 4*NPsbNPJN, Ceda®™LE APALE IWUa P NPE édbl <Ly ABALOAS <Ya NPE ba T,
be/NCBB®I%®  CLSP%g®  AbNMPN*0S 19881  NNG®ZLo™L  <*PbNPJNDBS  ASbZD e D®I® A oot
NP o @ oAC NAIOC Ly 9SaSHAC ANSCHOE, Loy asaA®/L Ho Cdd I9GJCLE dUa bCPJ*a D¢
CLeLE oPe<ddo® PdcoP< Cnb*o® (SBS) a.oAS DoSo*M*ob bIYPodedc Cbdas*L¢ LSPo® .oach<to,
LUNATTSIC PECPYDRC SPISPYDSHECS 5N A9GJCLE AALPC S SbEANSoPdS DP/DLEYNDYE ADA%a PN HNC (DANDS 1989,
ald® et al. 1991).

AALPYDPMLe DD 4+PsbNPJNLE Codd a0AS dWUatCPROE Abrde 0a S anaA®CHILIC ICh/SLnd* o
SBS PoSo Mot acPPCRCPILIC ¢/20ddt anaA®/c eI Codd PoSoct AL*a P4 o 1800, aoaSod%NoHNe
IV o€ SHDANPNMGE GeP/adsoNd AcNDSo™ob Co/L acPeCeCh/Ld (DG 1985, <LIS< et al. 1986,
4G QL > NLSDS 1988).

SHDANST®  AcoP'AY®  aaAbdNot <Ly ACSHPHCoTt QLo acbNddS  be//LD®  QSSJCLbNe DS
SHEPLSTGC®IC I%DNE oCMd BOGHNHSaedE AW n/LDC ALLPY NS g Pec™Meat ALy 4*M<o~Lot Cbdd PoSo*C.
Ced<dy SHDANLLACTDYC @ 5aA®/DC CPdd o 0AS ACHTHEC®IC Clo SBS-T, PolbI% a sa ABCDILNC, dACDYyn e
LSPACLcSoNe, Cedde ba @ ®</da L®I¢ /204Ut anaA®CPALYC Chukchi AL*Lo PoSoMC (PYUo<dJS CAYDcSHNe
ba®a </ /dg Chukchi [EC]) <Ly Cbd<d SBS D.oSo™MC SBS <Ly EC D.oSo™NC a oA CL*LS/L<C pac®cC P vl
Cvdd a.oAC Sba Py Lg% Lonely, 140 km ba®a*L&O%® Barrow Alaska ClLo DdcoP< CAP*LC »Y*o. Cac
AFSgeI  PePLDL%  Pidac. Ao ML®IC EC @o0AS Do/ d2C  Cbddy  AcMEEMU®IC SBS  a.oACS
0%KdANONC ba*al® AL *a S,

ASB/DNI% AcCSasIE oCt P MoDJ*adAan DS CoddDC oCC P oo™t ac PPC /oI 4D%CHAC o ya ASe/<C
DoSo ¥ g o ANDNYC oA Clo obacto SINTNDPIM s AZLPYDe DSILOArt (4hDS< et al. 2001, LvC.of
QL5 49O%< 2001). oCC DoSo™PC <ol NNSPCHILCSHK®N O, o€ AI%CHAC o HsaA®NAo IS BoSa™<C



Pec™Mua® Ac SPISPYD PYPEC, CALALLS, oa ¢ Cbdd oCC ac PPCPCHILIC DGUULNC A SHPAN®CDoHEDC, GeprgselLC
DoSoC asaA®/Lo™ o Ly acbbCeCDILLC, CALALLS, AccD/WBI/LMOC Co M, DobblC AdabCD/LI%
SODALLLASTDY® QL SPISPoDYC  anaA™<KC  SdegOrt DoSo*C  IPcbDCPo™ o,  AccDryDodseIC
SboAC*Lo*NC Pobb Lot ARNNHJ Cla Pobb®, PYdoc, bidad®>JC 4D55C /20 <dJC NNG®CDe DIt Pec™Meg
dLo Po"C a.cPrCeCPILYo® Cdo™L SBS P.oo M .of,

DL </ PAcabs CnbL (NB)

BPALSTDEC AP oMot Ly DoSo™C acPPCRCPILC anAt bata®</do Ddcob< CAb L <4D5heCh/LC
ac PG o AL anaA®NAcdS ASHECHINe ddI¥de CAL* Mo 1970 APDcSC®N“sHJ (YOS et al. 1975, 1988,
NLYDS et al 1980, c® et al 1995). SbEpN®CPo™L.oC, SbbpLDoc eI AcedS  DoSobnd ot PL*a*Lo <tLo
oMo PAcoP< Cnb* Lo ACPYdoto® Boso*Meo? ACHM Do AALPYDCB®ILOKe (YISc™ et al. 1988, <4-DG<
1995, CALS <L & 1995 A4SP et al 1996). oMt aoAC <D%INP QGJob dMlod ool Pd*a*lLo
SHEANSBAC HACHLT ANT LD BeI% gL Jo o BhDdat, B oSo Nt ac PPCRCB/LLIC AL%a 1,200 (VDSc™ et al. 1988)
PCAAYDRC lLPQMLo® <ML PEOMPI® 4Ya o Ao IL®IC PPy Lo,

dA* AcSA (QE)

C®a Queen Elizabeth PoSg™M¢ oaclL*o dCH¥NO® a 0AC baCPs PL*a®™</do. aoAS ACSHSHC®IC A *neone
CLo, P/oc AChHo*LoC ShbPBaNSILISH % Clo. CL*ac drAdo*of 45GJoC JdDSbodod, Pl/do DNSCSIC
/D IANShSabdE CLPASHECSHIE dAS ACKADS SPPECHPC CL*LE Bd%a bata®</do DdcoP< Cnb*Lot CLBL
Pt </ 0¢ AdPE, ALLSh 200 a.0AS CLoTBCBNC, <L 4/™MC %dhSheCsT<E CLPa DIRH%EC ad®CPcrg (GJ<
Ac*LJe (OSof QL GOGe 1995, < et al 1995). Cbdd PoSo*MC QYa tCDSHECH O Pldoc  Sb L bbde
DSICDSHECT™IE N> SIS HN*a Do ot @ ANDNMS Lo ASoDoMC  SbN*adONONS,  SbeN*ablLodo®
ALSBGCHMIvdC A¥ShSaSebe B oSo™MC o3NCHJ*a®IC > GCHHCaPaPce<t CLea P*L/OLad® oa L.

SPNSTDC Bt </ (VM)

GJo¢ CoLof SHEMNSo® AP o™M ot ALy PoSo™C 4 *P<do*Lot, 4ID%INe acPNPdS A5 asa APdNSAATbdC-
AC®PCSobdS, AdotCHcP®I® 1992-I (F<d/d et al. 1992, 1994). PoSo™C PSPy PC D*LASHONS DOALDobdC
A>T QTS HAC ITIC SHICCPNCHALPIC acPNco® Pylob <ALy dPeo™Mt aonA® oh*LChO Clo <o
¢ Co SHPAN®ADL (AP et al. 1996, CAOS et al. 2001). Do S @ DPCHCHP®IC LaPd™Mg? 230 allan<s
Al*a 14% CV (MK, CALS, NNG®CBad*MC ShBANPNIo ). ANNPEod Codd DoSoct adlLshi<LC 4* <o ™ oal®,
APLPYDCD®I® QM AgenbPgaPegt Q5 ASoDo®hDbCnd o CAb Lo dCM'C DobSebCBLLC SPNdo  1970.
Prdoc, Cla oa <bAlndod Aot <Q5GJoC JdISHSHLE Ly AMAYPLLAtIN® NADSES (PYc et al. 1985) <L
ASoDSHECST™E QL AMAo™PC @ oA dNTHNDD®IC IS AALPYDCD®IM®,  CALAPHOIG®N DY, dCAS
MPecP®CHCD®IC QL5 A5GJo¢ CocLot o%b *Loby® dWUa o5l¢ AN D®Io 1994/95-T. <Wa J*asel/bbo-edNe
1999/2000-F dCHONE  4-T%, ALLPYDDSC  JYUNDOASKAS  ALDHCSodSndy b, I5dNYShP*aodI®  JCH/STe
4SSO SGUT ACHIT.

odAL* AL*L - Norwegian Bay (NW)

Norwegian Bay D.oSg™MC PcHNCDYC PALndod ¢dDHolc AMa™Lof, SPP®CAS D<*a*LoS ba®a®, <Lo
AMa®™ QL5 ALOAS oot (YIS 1980, 1997, CADS et al. 2001). SbPANPNMTSo® a_a AbdN®AALHEN -
ACSPIBECabde s BEANSTDC, L5 SHhYLCCPNCHILLdS D% /g A%aSob SaS5%a®, AlLa D% CLT< 5% a oAC
CLoOdAn QM et Y</do NG gt DCCSoP</NobCiob< ALy P c*Mo ClLo P<*a*Lo, ba*a*Lo, <l
oPB</AC PPy M o (CADS et al 2001). ACSHDBCSo™lL <trllndob JdD%Hhotor CLPasC<ob PNdo Lo
AMEa </ AMAYPNNLD® NADSCob (P et al. 1985) <L, CALA®G*LoS, AMAMOC a oAS D*LASHONE
/DS SHDANPNITSas, DEOMPYst ac PeCeCDI/LY® Cod o™ PoSoc® 0 AL*ab2% 100 (MK CADS, NNSHCHILY
SODANPNTETS). @ PPCRCDILY® DoSa™MC d<No™L.ot Leabed® JRPPIRCDoH® Ie¥LAHONe SbDANLASo ST
@A APINS®AAGPIC-ASHECPTPd S SHEANPNITTS.0C SHEMNSTSHENHNE ba ClM SdENI< B osa Mo (1993-97).

QYo tCPJ%a eI dC*L Cdo*lu DoSoc®of MPCePDCHc P®I% NLLDPc®Ig (AMAC QUNHAS Ly ACD/S
QS o8 QLo GepPRLNCHJ*astdo.

C=orPNPB< ALM (LS)



PNdo QLo AN ®</AL CLOL a%Chds Cbda® Lt CoPNP< ALMLo @050 bAlndob SIENEIs BLIShio ™l ot
AL AMAc™M®of NNISES Lo a0AS (PASDY et al. 1982, /D™ et al. 1984, P/ et al. 1985, &DC et al. 1992).
AMEQR<Id AMRAS CoFL 0a.cC (bata®<dd PNTDC DL ®</d) DSLADLLI®, o dBo® oot <o
ANDLAdS 00 PLIHST™, SbbaLasds drAvPeg™M®of NnDSES (P/c et al 1985). PA®MARIC <L dbYdS,
ArAo™Me @ 0AC AMSQ®</AC AMLIdo ad®CP¥® Cbda®sLC CoPNP< AL®WC a0 g® JNDHLADD P/do,
AAC®NDJ, @ 0AC ASa M HBC®IC AbLPdC CRG o dSoNt ¢dIbodo. L*a Gl JPYBLNNC dbca™M*ot A*a AC
LaSoAC SoPPNPCHIC SEYLCCPNCPALLEIC ac PNcbde PYINJS, ALo asa AN AATS-AcC®PCSod o SbBrNPNIMoSo©
SPLECN®0r, CAENPNENILLE Codd @ 0AS AcbdSa Moot Cbda**LC Noec™ gt PNTHC BP¥a o</, SPNTDC ALMo,
ASPSND< ALMo, S*oPNP< AL*o <'L> , Norwegian Bay a0 o® (CADS et al. 2001). POl aqc PPCOCHILIC
Ardoget 1700-0C D**LATHD>E ¢2ecT SbPASLLAo DI CLPP oC SPLECN T <L DEoMPY® o 5aAPdNSAAC-
AC®PCiad™D SBEMPNITS oS, <BALndod I9e/DGNC /20Ut ac PPCPCPYLY oS AL*a PP eg® 1675 ASbr/D7p<c
Norwegian Bay-I'® (/25c™ et al. 1984), <LlL> AALPYDCP®I%® DAYLNLSPPD o, @ PPCRCPILLC AMdo™PC 4 o*L.o¢
LoDy GHPPeC>osbO%® L opINe SOPMILASTDI® o DAYIN®AACEI-AC®PCiobdS ShEANPNMoSo®  Abbod<
SHB>ANST DN N ba CP< SENI< a oo (1993-97).

sPArpe AL (MC)

DESIDY® @ 0AC Py P D*NLAHSC DNBNCDDHCTT 0 gd WCES a oAt ALy APco™C A% AC SaS5HAC
ASHEIC SHYLECHNCDALLIC acbNco® PYob Clo SodoDo (CALS <dLo & 1995, CAOS et al 2001). Cbdd
PECPYDRC ATRNSHEDL®IC IS PPBC IS ba®a Lot <Ly A*alS, oa*L olM<dof, 4L ocd%bo* SPNSTDE
DL ®</do DL Lof 6-0F QGJoC aa AN ASBECSHING ShPANSoS D%CDHP®D® A 5ab\*Lo¢ oa ™ .of
PN<o 19700 (PSob AL ZAS>Y 1984). PUTAU T, a0AS acPPCRCPHe DI AMAgsheINe 900-0¢ AYDc >®IC
Cda**LS bbANPNIobo® Adda PEcPyDSdYDIC Co Al SPNTDC ALMo oM™ oS, AclM<oobt ShbbasSoDe D®I<
PPEUNUNIE CLAL SPNTDo (D%aD L AAS>t 1984). [*aSCSc, oac®c <WUar NS AALSH®ILLC 900
SgtNodnd*Lo® CALc Cbdd balll a05c® Acnab<C bNLMGES QM PNShec D®>C qISdr NI TP C> oo
Q. PPCHCDILY 700-C,

Ao CPCD®N“Dd @ APdN®AATH-ACHPCTSD  SBEANSoDY®  PASMSNLo 2000, ¢2°Cc%<® P oSo™C
Qe DRCHCDILI®  aNPCHCD®D®  IRPYCMot  238-TC  339-16, Lc*DJ  Cbdd ac PPCRCDILYC  DSgSheCso™Me
ASBIDADE5Ne ALy Cdd ASHCobdS SOPANPNIES QSGJc DI AN bNCHoON® DR 5%5C A d*LNCH<oNe,
A2dc 20011, baCl awoc® AcndDC bNLMGEC SPrPcD®IC Chdo™l  acDCeCD/Lio® <tLo  DShONe
QLN Yyndrbo® 240, LctDNE @ oaA®N®ILo®NM®  SHEALLAJNMTS™  ASHCobdt. Coac SbD>MNLLA o
Ao CD/LC®D® (J. b Qo MK CADS, NNSSCHILYNOC SoBANPNTEY); a.cPPCntNdo®dt 350-U2%* (367, SE=191,
95% <ENMPDRIC Cl=141-958).

0a.2€ LRLYC I IR <NbS/LIC ADc®*NCPo™Lo® o%b*LNNONE dUa o Tt 45GJdo 2001/2002 <o *a.b<,
APGNP< ALML (GB)

POSTMC  PecPY™C D™LATHDOC  CLPNYC APca™MNJS od*LCES aoAf, dPco™PNJC A AC 5o SOHAC
HIWCC®NCHALLEIC  acPNES DYTPCPIL DN Clo So<do® APSND< ALMC, <L> DPcb®Cbo*l  oactc
dYaN*eoC bo%® oacto SboA*cPYC PIATDHDCLMC dbco™o? a 0AC Clo (YD%™ et al. 1978, CADS
Lo & 1995, CALS et al. 2001). P/2°c® @0AS acPPCRCPoNC AMAgSbc >®IC 333-TC AYDC o SHBPMPNIMoSo®
Ao PecMyD<c Cbd.o™L APSHNDS ALMLo @ 0™e0f AcP ooDb ShDANSTDY¢ A PYd58dC 0atdS SPNTPa (DSobe
Lo PAS>t 1984). DoSoeot HBAPNMGS AChHoLMPLOA®NSNE, pactcs dUabNE DSHHC®IC Arig™pe
ASSILMPIM ot DIRSGC D oS NDend 0P, balll a.0%0® AcnAPLC bNLAGE T MDD D o%/Pg®NCN 5NG
> oS "C acPeC®CHo™ g 333-MC 900-1¢, SbobDed D**AD I APISoo AdbCD<E SHyLCPNCDALIIC DY Ao
Lo anaAdNe A dCAC®PCiod s BBANSTDNE, D*MLADHOC AcCP/osIc Cbdd PNdo Ao baa ®</daC
SODANSECDALM QM o /Do ddE bBANSo Do Ao PAAALYMNUS oo dt AoAS dWUa PN PC aoAS dlMdg™re ot
CLo. SboAc*o™ M 0f NNSHCHCDBPI® o%b Lo GHCHHNE (NNGSHILY® 1), Prdoc Coa 4P /oI ALLPYDYA dc®
SobALatNQ™LOs Q> aosan<d*o®  SHMWECPNCHALdE acPNc®AAcPdC SbbphSoDI® dbco™obt <o
@ 2a APdN®AACPIE-ACT®PCSoedC SbPpNSo® AP PI% 1998,

NoGyD< CnD (FB)



D*VLANC S G5GUC 12 a a APdN®AAGPIS-Ac®PCSabdS SbPANSTDLC, Adab/LAMCIC DY Ac® LSassr%a® acPNhIa®,
AL SHYECHNCHALLPdE DPATS® A%aSo® d5asrtc® Clo A ta%</do C/DYD< Cbdd N\oGyb< Cnb*Lo a.o* ¢
LSBPSHECHILDIC Clo NoGub< Cnb o, Pta®</<do CYPYD<, ALy AMea™</AC Aldo PPSHCHS ddA<A“H CSGMLC
APSNLa (CADS <o & 1995). DeolDIs ac PvCRCD/LYC 2300 (SE=350) <SePeChc bSO 1996-T (MK. CALS,
NNS®CHA/LAPC SHEAPNANGE) C2RLC @ 5a AbdN® AT EAC®PCSTd > Acndsic D**LAHOC bA/SHCarde PLY ot
@0aAYJCAS (CADS <Ly & 1994), /AP G- NoJ, oA CLac P®IC K€ ppeClo AL Clo PbdedhcD< Y o
P/doc, drALAS aoAC CdybebTC SPPCo Lo /Y%</do  oacC ClLootC® L“eoPND< Cnb™o.
asaAPdN®AAC /dbP%a-N o, <Ly ACShSon bl CLPa 5*C® oa*LNJS PoSo™NC ac PbCOCH/LLC AALMYDe DoIC
QLLASILNGM e g®, /DT IUaltosdt Ot oMNALNNAPYDD®IC D oSo M egd  CIR*ME  3000-0°¢
APSC®Nod 1970 LB 2300 (15% CV) 1996-7, 0o 2 dWal o Ic dC*L CtdoL D oot JspPgseC>/Lysh
PeMYPIoC  MHADNEE  DPNPNNRcdodisoe  Cvdo*l  aoSob,  d<Al  DSJCPSHECHIC D p%YRccgqN<<C,
D NADHEC®IC PSbshNMe L d<AT A beda b,

AN e<Yd C/BYD< (WH)

alMA*QST™, AMAa™PC, QLo @0AS PPy NC Chdd D.oSo™C ASNPYBSHECHILSC ShphSo Yot CAL**Lo® 1960
ANC®NOJ (PS> et al 1977, DPAS QLo ¢ISc™ 1995, ® et al. 1997, CADS <L ¢ 1995). P*UC.of 80% A*aAS
PoSo™C  aoaAdNTHOC Lo NN%bSdNShNd®INe  a Ha APdN®AACPdS-AcC™®PHCaPdc bbpPNPNMoSao® <o
PN®NC>o M *0C  TAMWCE a®obCDYo® AOAC dWaNMeot Cvdd  DoSo™MC  o0a®UdNJC  Acbd™Ldbsedc
ALD®N=J, bNZBPNSHECTHI®N<HNE Cod o™ o PB</AE It CDYD< ALy NeoPND< CAb o ClLo C/bYD< /d Lo
DPDGC QL DASMAREGS (YIS et al. 1977, DPAS QLo ZISc™ 1990, /DSc™ <> D2AS 1993, CALS <> ¢ 1995).
PPo™L CoAL DoSo™C acbeCCHe P®IC 1200-0¢ BP<Lh Lo 1995 (c* et al. 1997), AL Dby %o *g®
APLPYD DS GepPLNCPU aSodind Lo®.  dYarl*osIc <Sa%/dUC aANDPNM LSPe QUNSSY ACDYSe IS Sob
DoSo 0t Pl aDO% AL QD LIY® 58% <SQSOAC ML 42% <UNCOAS (OPAS et al. 1997).

SHMPCIot 20 SGJS, SboADTME AaAC QUNDOAC L SafHAS @ oA ALy ActlL AUTYGRIE INSCHGC
AYDadS ALDNSOY 0%<KEBNNALLASE (OPAS Lo /O 1992, /DS Lo . 1997, /OSc™ et al 1999).
CLEo ™A@ ®CPS, DM, JIADAMC ALDS AMSa®</do CIDYD< /DR1g®NDSHECH/L LS Aa dP/*a® LSPeg
(?ISc™ et al. 1999), CL*a%A ASRNHO® PAMSNEIC Y v Clo oacto PSdo®\>oso™Lot AL*a Nl 0.2-0.3° C
dCPPSe  SdcC <SG 1950-To€  (YPoS et al 1998). /35> et al (1999) NNGD®I%  JJASAPHECHCHL
Db Cnd™Lo? SboADTYL.oC A*QAC A5 SOAC (A5, ZJANGAKE ADMT®ND 50 SboADT™ aoA®) 4>
aoa A% Ho oYK cdoPIC alDA*aS PcMyPJdobt SbPah®CRALYC aoSo ANNbcP®IC AQ“cdon/LyL.o®
Z?dAPNGASHC ST Lo, CL e CALADL®Ig ddoi*Leede DSdsheCionc®Cuo¢ DA hedC,

o Ne</da C/PYP< (SH)

DoST C PPy NC DMLASHEIC PASCDILobdE AP oMot @ 5aAPIN®AMILIC o 0AS, <L acPNsbsobde
ShMNSoDC (bode et al. 1976, d.or/P et al. 1992, dco/P <L >né\C© 1983, /5™ Lo DA 1993, CALS Ao &
1995). SbD>ANST DY %D 4I®DNG SHhALCCPNCH>ALYd ac PNco® PLTe®CPI/LIC a 0AC DELNCHDC G®PP<IDNA SIS
PecPyPYob Ced o™l PoSo™M ot (M. B<E, MK CALS <L F. A/, NNG®CHILYNOC SoDPANPNIMGC). acDPCRCDILYC
PoSa*PC  aASNPNMC CedacsU®I%® <5GUC AMLA0C (1984-1986) @@ APdNSAACdS-AC®PHCCa®dS SbBPNSor®,
CLDa*LJC A*NPAD 5o/ ddC (debdP et al. 1992). C*a. bBANSoS® QL LaDo®N® a.cD>NbdC Sb>ANPNMGC
aaA®IILIC APLdASa® 4 NDADS LMLoC dhPta N sd, ALl bNIPNo M o AMLa®</do C/PLYP< <t
NeaPNB<  CAb*WC  DPoSoMeot CHP g ALY JdcNad. 1988, D oSo™ e-BOGHNHSTSIC Acto<soe
ASNDC D% Cda® LS balCl a.o05c® AcnADPYC bNLNGEMC  Do%/PI®NN<ONe  aANPCHILYa?  DoSo™N¢
@ DPCRCDILLC 763-TC 1000-1C AWNNPHd A C ba*a®</do 4Ly A**a®</<do #Y*LC ASbdDryDc DM o e ot
Clo SHPAN®CDOSHEN LN, QLLobb®as, DALIPLAL UD< ShBMNSCPAM 5o Sbe P®Io ASNNM SJ  AbSo Moot
aodar/d®lo aoSct 0a®</T ClLo DL*a®</dac® QLo AP So®< L <Dt CAL Ac™MC QAD%/LgD<c
@ 0AS, ADK®IIt aONC QSaSHAC Lo AN®CES,  SHDANSCHA N HAWILIC, e DPCHCBALYC  1000-0€  AFLPYDIS
BYULNALSDNAYuo®, ALy bNOJ dYWal abd® 0a P, 1*NbAD, AL d<r <GePBLNCKDL®D%,  PShee *orn b e
Cvdd oa et AP NSHNNSeSIC ALy AcnsbNMe oSS Sh>ANSTPdC A be?DC.

A“CGRO\ << ALIC™ML (KB)

D2MADHONE B o Mot A AC LSS HAC SH*LECPNCHILLC ac PNES o AYBC®PSHECio M of g LCES BLIC,
Py MC ASCG\Rd< ALICHLC PBoSo*NMt CbddU2C Bd*a o AL CPo*L oMdoS, <o ddPC QL5 dDAAS



SPPECHL AMLTQSIS, D4a, <o ba®a Sl (CADS et al 2001). @ oA ClLo ASCS A< ALIC™o d9NDA*an RAS
A>MPNJE Coda® L N oPND< ALMob (KASD et al 1999). /2odJc 1997, Cbdd Dooet 4WaPCHheCc B NOC
baCP< oa*Lo ASNM LY DY/ onb L dBAADMT, SboSoe<U oact Lo AMGAPyn I ot ADM Od5o™L.o¢
AN PNPCDSCH, PAdoc, Cdd BoSo™C sb e Pbdt dWaeCPSHeCe/LdC 4Ua PN P of dP>AACDS 1997-<Mob <L
AYartCh e ®INe AdPOMPot SboPy LS ASCGH<<d< ALICMLC, AcM o <5Gdo, dPOrDE dartN e
AYaABeCHILLC Codo™l @050 AMa®</do ASCG <A< ALJIC*o QLo Smith Sound-m (P/*-<G4\C QLo >
1990, 1995).

ArAPedC @ oAC CdyDeP®IC HEM®NoC Clo ddPDC /Y o 1994-T  1997-<J5,  AWLSHDA  ANNMoJ
AU PCPoST ™ 08 D*MAHON® Y2 cSBRC bEaNPNIaC SBPANHCAQSodC (Cdod CoPNP< ALY @ Ac!S/LIC),
DoST*PC acPPCRCPILLC 200 AbI®IALY®IC bNALYeIS dWUa A HCosM® 8-0°C SGUCLE LSPoNe QUh=de ICh/s
dsaso® (MK CADS, NNGRCHI/LYIedE SHDANPNTGT). DEoMD>Y® o BPCHOCHALINA®IC AdPeIC DdHCPCHNe SdcDDC
QSGJCLE (><% 2001), CL®a> <®PPLNCESDLo. PYdoc, aASPNCCM AYDBNC ddPOre 4Wa N Mot aoa ®>C
(>4 2001) dLo @ ARCHNLINLDHOE, baC>< dC* Cbdo*l DoSoc® ot CocLbP%® Lo balCrbt QWUa N e
AYarlA*a®<C  CL*E  DMCDROHLod®IE dWUarltobdt QLo dMAo™Pc oWCPONE  CALAJ®a®>%,  Cbddc
a<USHADNC SboACDH M e 5®N DN @ 0S0¢ CLPP*0C AdPOC <L ballP.of CLED 0 A“CG<d< ALJC*Lo,
A Ag*PC @ 0A® 4dPC (4WUa APCPREIC) NG HNLLAPCP®>C baCMPCo® (4WUatCPHeCHNON); ana A%/ o Cbdd
D05 *MC Mol D PRI 4G PP, Lo Do%/NeC>Ja ®INP, dbcNBNMeaSIc Db PNhHSa® AdPOC Lo
baCIPC A ber2%, L5 AdPOIMDC a sa A%®I/LcIC 4D <SS .ot dCSbsobde,

SN*oPNP< AL*L (BB)

D2LASKHONE Ao 0f AT AS <Sa S HAS o LEC®NCHILYIS ac PNHOC Aty AYPC®PSHCo N o™ Ce PLIC,
SeoPND< ALMo DoSo™PC PecShedf PPP®C®II AL o0¢ D4%a S, <dPOC baa™Lof, <L SPP®CHS AML*a Mu.o¢
(CADS QL5 & 1995, CALS et al. 2001). AcbdS oM< /<da ACrncDs, PPRCH¢ asa™ e P> o ot od LCEC
aOAS (VD5 et al 1980) <L L%als <Pco*PC SODMPNIGC a.o05o® SHDAN®CDIg® b MCCHNCHALLbdC
acPNhHDob (CADS et al. 2001). SbD>ANSgSe [PLINLE  SHAWECHNCDHILYC APPMPegDIC NBP PN GDMUNJC
Qoo DYdot Codd a0 to NeoPND< ALWC Lo ASCGRRdS ALICLor, Cbddo S*oPND< ALMuo a oAS
ALY BN Do M PALNADY Cdo™ SPPECHS APLo Lo CoPNP< ALMuo a.o*C (AP et al. 1999).
JDC D oo e DPCHRCPILYS  aoAS Lo 300-600  D*LASbcP®IC o AbdN®AAGPIS-AcPPHCatdC
SHDANPNMaSod PASMUNNSUT (1984-1989) Aa.ASBCCias o%b ™ *<NSb P®I%® JIANGA T Lot /%Y Lo Ja™L DS
bata®</da PPBC5< (RE. AAS QL &, NNSHCDILYNOC SHEMNPNIEC). PYdoc, AcnabDGCed%® Cde\D>NeNdse
oML Mo PoSo ot ALALT DASLNEIC L5, CALALLS, <DA%a DM ALDPNAM g, Db ShPANSoDA (1993-
1997) <42%CPHc PTI% JNAAT <L <PILRr, aocl® o0a%/LN“HNC AbbbdS Clbdao SPLADRDG MNLCcDt dPdo
QLo SPPseC < SPPECHM o, @ APdNSAAT S -ACSPHECSabde BCOSHbBNShase 1995- <isePeLoSbe DSI® g ba *MIedC
PPN /dI%hob AbSoLo€ CooPNDS ALMuo®, Jones Sound, <Ly DPD®C®I< braLo®. CLa. SbPALa*MIbde
ACSHoe DTI® o o0AC S%aPND<  ALME ™o AGYOC  ALADS  Jd Lot DA APCDYONS, /D
ac PPCRCDALI® 2200-0C  D%MLASHOD®  Cbdo*LA®a®  1993-1995  SbBANPNToSob <o BANSD oo
DULNCKPLLea®, (MK, CADS, NNSBCR/LMC SHEANPNTES)., acbbCRCPILIC P oSo™C < o*Lot Leabs
GBPPILCHLE SHEOMLNLAJNToPNIC A 5a AbdN®AAT®-AC®PSHECaPdE SHEMNPNMGE SbPANSTHEN SN ba C>< SdCNCI<
ao™*g?® (1993-97).

Codd BoSo ™M bIYPLC APt PCchNNaocs aANPNMo? a oAC dWUa ACDREDC, DLASHONG /Do
DoSo P 0f  acPPCHCH/LIM <L DEorIso®<nNde  DPBLNYNS (>4 2001), Cbdd  DPoSo™c  DMCoC
AU ACHHINL > IPDLNRNNARY G D oSa*C e ASNPN 1 0¢ A5 Lol*WUSBNCPo™L.oS AdPOr d%alosie
dC™ @ ABCPYAAH<C Sh oA Lo Lot Codd anAC. > NSHNMobde DShec SbNM o ddPDIA“H 4L ba.C Ac
belab<>%, QL5 JdPOIM>C a vy A%//Lc®IC 4IcSodSasa® dCbsadt,

SPPSeC 5¢ AP*L (DS)

D2YLASHONE ABC o™ e of oA LCES DL, L*aGCUo™hh, AaAC <SaSHAC Sb™LCC®NCHALLPdC acPNES, Cbdd
Do ™ @ A®CDHILIC KBPHECAM o <D ALo, ba®a®</do PPRCHS dAKA®H CGWC APSN™Lo,
SpPeC 5< APMLo oMo APCHAcDS, <o Ac adaABCHYO%® Ac™l oM®-AMSa®™ AdPOC (YOS Lo PE® 1980,
/IS et al. 1980, CAS <L ¢ 1995 CALOS et al. 2001). <D*PNJC SobpiSo® (KACHD et al. 1999) NP >
PALADDE APYPeePegt Codd o oAS CLMLE SPPCCHC APYLo® <ML CLbPY N%gPND< ALMob <L NoGyb<
CAb ™ot ¢/2°c® Doso*C acbtCeCP/Lo*L 900 (YIS et al. 1980) D*SLASHcD®D®  J®PPI®eC>J%a Do



Q. QAPHCDBACD®CY ot ADHC™PTSIC aALPNS 726,  AFLPYDD®I®  NNAMLot ASRNMCDd
PP BIAT AN DES BOGBNBSaPdE, 19931, Ca acbtCeCPILI%® Do®/Qccc b®I% 1400-1¢ Cbda ¢ ball
Q0505 AcndDYE bNLNGE ot AcCe/o Mot Coa AN Pegbys BOGPNBodE Acndta ™ o M o¢ SHDPN®NC
SHDANSONE IMPEKL™  pal® ALAT /Jd™o M Po®™NDoDSLE AALPYDeD®DIC L <IPbia M NJC Sb>MNSobIC
JPIBLIRNDS (I YOSc™ <Ly MK, CASS, NNSH®CHALMC SHBASPNTES) Lo ASdZ/DBNJC SobrLo®®, aoa A%/
Codd  DoSo™C ML LG b%Io  20-0.  @aoaARAINCHACDI®  CoAJM RPNl Cla
DPONASTALPRO® QGICLE QWUatCDJ*a o GBPBLNNGShB/LLLE A5G o¢ 20-0F, M Ag NI NO® DO Ao DI
berDSt o I ADYC 0 DoSTHNC LM Rec®/LEA M e a®, Lo ACKHMOo® SHEANPNITc® adaA%/No® DoSo N
ASENAoPdS CeIBCHILPCMo? DMLCoS 4Ua SheCosie, PoSo™C ac BYCHCD/LLC 1400 oPd®CDcD>PIC AN
Cha Do Moel™, Ao MC PLIAC dCbnd5bHLE D ASodSoo dWal o sTe.

Q2 A®NAT® boAc* Lo Lo® Cbdd DoSo*MC b>ANSTbNLDiod®IC AMdg Mo ALPC®bS, d1L> IR¥NDo*ho®
(A5, LaL*USNCDILLEdS) dWa oS ic DP/DLNNC AdPOa. Aodo baCh<, Cbdd D oo™t 1%Ua AC>beC®IC Ao® of
0a2TC, d<AlC, QLo LIS b NBNNeasle s sbNfeos Ced.o*L ddPOIM>.ot <tLo ballbot Ao bir/De,
QL AdPEIIMP>C @ e A%//LEC dDcSodSasT o dCibsabdC,

DPD>C®I< bra™L

DPPBCEI< bR C DoSo T 10D H<>C oaclo® a 0AC PL/LRCH  gb Clo 0 HD<T DPPRC®IC brase /o
JcCEON® pact an'nl APCNoNDHLCHCINEC, o 0AC NBPHICINDLC MM PLLA RS Clo, SbbaNSoDrLio®
ACHMebO4%ND, 7 a0AS bLPYDCD®IC bN**LobdS AMdcbb®-baC bbANSoPIYdS ALJS AMSGoncBeCM
DPD®C®I< bRMLJC 1994-T. ALLSBSBA @ 0AC CLEE SboMy Mo DoSo™PC AMSGSHCCS®IC CL>a. BPPSOC®I< braslJC
DR H%GC II%INE Ac Lo Q9GdI (A5, J5.05 <L 4tDG< 1995, * et al. 1995).

AP “NoSIC aoarPN™N e

LabDodAS AL dAXNSoBe DPBRC®I< 4N e, HLECDS Ach®/¥eab/Rec<dost DALY o n Y N%o® a oAC
BLo e oS, Po%/R <2t AALDBAPNMC aoSo® AP NoSIs. PRGbCo®™\Pco™L <dlo  aoahiCio™ Jcbs
SEBALRNG 0aSds PLC APSa*lLoS, D o%YRE 54D adw<Cy gt a 0AS LIS AALPYDEC Je ¢ BEOGNPLC,
Cledd  dPPSoDYE ONPegsh®/LDC  DBPPBC®I< oo o (YIS <Ly DPAS 1993, UOScr QLo *  1997).
AN LAS®INt 0o c®oC Ao 0a ST Jd o (JOAN L bEADS 1991, Aobt et al. 1999). AU*So™M*o¢ JdIf
SHDALLDDC Q7NC o bAC @ ANDPNMR g ALy ASoDSo*Meob (I <L ® 1997, /O™ et al. 1999), <PDACDC
0aSNAT o< APNSeMLot PoR/RcNNod®>C 20Nt aosaPNot Lo Do®YRccNNta ®Iob
PondarN* gt SboA ™ot aoAt PoSo™C. aosarPnNt <PIAcPYot aoSgt deb< QnSolLoc
ASbYDDYAAES Dot Nta AP NSt Lo DYLNNa.ADSosIc <SabNo.

DLINJS AP2a®D%b<< o™, NPPNI® DPP®C®I oo Mot Jcbdt Qo ALDC NSRYPNJS, Dol cNN<e
AfLoaSo™Lo? SboAM T M o¢ a.0AS <PDACYC APt Dot aoSo AcAaLNJC DPIYDILDS. Py P CLbdd
APA®DC Ao @ oAC AMPIC PoSoPio, PAdoc, SICNDLLAdOCA®IC  o%b*JNMIAandES bV ot
AD>CRNE, SOHHNG, QLLSbA ASoDSo™PNJC (Av et al. 1998, >*HLC et al. 2000, /bS et al 2000, HAQ*n®,\> et al. 2001,
‘b et al 2001). DoSTPC PPy PDACHOC aoc® SHBALYDYCS, L*aby®, Pldoc ASobso®™ <o
DlLaAdsas ] @ ANPNE CIPCD>obIAandES, <L AP NobdC asaSoPI™ Po®/aPYDA*a.od*Do.

Actbeo®, DPDLo Y2 a0AC DoSo™C dbconb Mot AD/RUCALOI®N LN, oCC SHBANLLASESIC 4D%CDAC
(c>nC® et al 1992, <'DS< et al 2001, L*Cof QLo <€tDG¢ 2001) @ A®l/cP®IC o bbCPCHILIC P oS C
Pec™Pogt ALy @ ANDPNYeg® @ 5aST®NDDC Coda Mt (Ao ACHNJC ADNPMCHPE Coda LS D%CHIC CorT™L
SboAC Lo 0¢ Dot PGAIPNONC (CADS et al. 1987). QLobb®o®®, SbGNDYedS DOGHNSHSTS (A5, CADS et al
2000, 2001) PPl dWarltoc® aoA¢ DoSg ot Clo DIR5%cC SbolMy o® Doo®<MC  AyDSHeC®IC
ASHYPNALDS D oSahbdt PondarNo® /20 <ddt DAY B®Ir.

Ac ™M oCE DPYBLNNG Ao SPISPYyDLM S, 4 M0 AcndW/LLS Lea GCUOLSLE ShBpNSCHJ /Y DNe PR 5o ¢
A5 *LNJUC DPIYDOa. CALALLS, <BDAT AL ®IC AShYDr D DYEC C¥Ra D oM>I%® Dobbll. CALAPh II®N 5,
AcC®2JC  Codd  AALPYBALYC  aonaPNSC  G%pedlognb Lot DEolPeds®  dWUa oSt ANPNTDHIADREDC Lo
PondarN M IDgtNe Do ot N\DWILo®  AccPbiadct /2ot Nc SboAc Lot of  Potbo.
ALAPOT®ND Ha ), ¢Y2oddyeC ‘20 Nto PotbUshCod®d, A Le%bS AALSONAAES Adauo® Do Recdo
Pdoc aoaPN{C Ponda®IC ao50¢ ASHYPNOJ AMAC asaPNPYC Lo SbPrLoPoH<dSosIC DoSo™PC k.ot



A>CNESIC BPOSPNPY  AcndUo®ibrades PYUodIC Qo DD®CPo®hDc®sHNy, Lo Do™/RecdN oM
aa PN PYLNNo D b CPabendshIA*andc?.

0a 54T @ pAC M o 4*NSbNPJN

APESC®N Y 1950, AALONSHLACP®/LILC Po%/RcdDA*a‘odo® dUaPCPo M of a 0AS 19657, PUL®IAN
CecLaeL®I¢ “an%hC pa*Ma®” bNePSILLLC Fairbanks-T, <¢./bl DSb>ISHONE N\SUYACST™ aoSo®. CA Lo Ca
IDecL®  0q SN bNLabY® Ado®N<od, AP NosI¢ ACHOdc DO P/doc Cdo™*L USSR-d*of, a*odHCio
DHENCHALY® 1956-T (>ntIPC AL /IS 1994). C3R0~ bNLoSbNHNE B BSHBIBCB®IC 4*MSoNPJCHHNE:

1. @ 0AC 0a ST PPPSeCseI M o¢ o oSdNMyB>2C

2. AJ0® pacSRE BPeyAIES Sho®IPNDHIONE BDULNNSNG aoSa® P/do SbPbrNPNMota® ActcC®Da® H>rJNe
<O%°CPcP*asoNe.

3. AN®CE, QL 5@ SHAS AN®CHE, N> DILyn AEE Q5G] 56CT,

4. Do 0a. NS ALAPKES, AS%aSoTNJS, ShD>ANSTH<< 5N @ oA ML ot Abdo oa 1 C.

5. 4o 0acSIdE CDSJHECTHNe IP/DLYWNG APSHeoNy, <Ly Cbdd IUCN <dPcoSbndet <4D55Ne CLbdo™L
CD®Jr NPT,

6. 0aST  bNLo®NBHCioNe DA ®IMt  <bb*PcBPNCHGAKE DR H5*gC oClt DJPYBLWNIMT  SbbpalSobde
0aSRATDo¢ APLWS®/DPCDYA QhLE,

7. Acn<dadAS Y2 o SR ShEpLSotdS bNLo P o oAC M of KePChyn et

PUTAIE IO HLl® 0 NATDE  bNLo*LC aoAC Mhof DPULNSNoSIS, Cbdd [UCN a.oAC kot
SODALMCLLADEC  (PBSG) N®PCDc P®IC Gops ATdSoNe SbEMNSoDIt Qs dPcNos)C ao'o® oas<dSclLNJC,
QLoPCDS®, Codd AcAdPe¥e AcndPod®IN® AQSdINNGSIC <o GdbNPoele 4*PsbNPJINT DPYLNNoSIC aoso®
AL el (QMHNPJY). Cta <PHNPY  ANcD®CHeP®I®  Oslo-l, Norway LAWN<OJ 1973 <o
DendleD®I%® CcLot <5GJot PRIBCPod®Ia® LAYUN DI 1976, <*MDNAIN AdSa Mo asaABCHcD>®I%
Sh>rLa *CDIC 4%pPe/LosbIo Y odcT 1981.

<45Nde VIl <*PSbNPJNT @ A®ZLI®: “beIEPNPLC ba Cl SbPANSosbheCadeIC a.osc?, ADL%®Ir® SbP>rhsgse
DG BYLNNoSIE Gy AP Nosic Cdo™L o¥Nab. 4BPPAASHECod®IC ShPANSTDIa® ShPANSaShS Nt 4/ e ot
AcDY0oC DS ShNHHECSoNe AP ¥ ead  AcDInt AP NoSIC  AMSSHECST™*0¢ o oAC  dMAgPC, <L
CH®JHECSHNG DP/PLNNT® SoPANSTSIC Ly AP NoSIc AcndoS SBEMPNMoSo®t, <Ly NNS®CPadS a oAS
AYDSHEC®D o€ LbCha<dioNd GBPeCh/LLC GSNdS VII-T 4PPND< Aodo, Cbdd IUCN PBSG bNLSHECH®IC AL AC-CocLC
QSGUNJSALLC.

AMPHNNRIE ACHNNCDIND® N\>Na TP IS SOAC a.oc® AHNES AN®CMo® DIRHEC dN®Co¢ CdoL.
AccDNILY® B 4SBNPINIS  ASRNSHO®I®  SS%DJL N I5bSa Mo (Ac™L  2). 1997-<I, Cbdd  PBSG-d©
SPrPo b >®IC AccPNILIM® E QLo aona A%®Ybo®DNe \>*HPY/LoSIC AD%CPndc®o® A%aAC d%a 5% 0f (Ac*l
2), Pldoc PSPACP®DC ShLe Pbde ASBCigP<t dN®Ca® Ac™d/S)C Q.o oSPeN/PSoSle Clbda **Lt ASHCCS*Do®
AALONSHAD N DYWL AN,

ALLAD oL <*PsbNPJIND<

DEHCESACAYM IMPSBNPINDS PN NOe AU PCPBCST M 0f @ oA G#PPLYD>oPdC PcSbcSoNe, Ardogeds
A>CNTSIE APASgDE ADBCDSHECHILALC Cha <MBNPIN GMBNRJCBN LY, SbBrac P MI%® DA Ny Lo®
PUTAIS  ANCPHCHILC®N D) Lo ADc®NCPN D (>nPe QLo  ¢OSc™  1994). Pldoc, aosachMcs
sh>ALoDY® Cta AMSHNNPIN GdJCDN o, Lo bidoSo™lo?, <t Alndod /2IAUNDe P> (b> et al. 1993).
/bl <Yar ol aASPN TP MSeCHc I 50->5NtdC PUo<dJC MMPA 1972-T.

DEOrdS,  %bNPIN  ALLADo®<UILD®  PIATHDIe® AR cdo*lot 0a5RdlT AbcNoslc <o
SHEMNSTDROD S, dabld*a YoM a0AC (>nInS Lo /IS 1994). C®a <*MbNAJN  ADcC>Ja D%
LeU®NJE ac<d*odA®a® oacdioc dNcDU/LLE, S2%Peobd® o haA%CHILYC /DoddS  SPrPobsheCs/Lio
0aN4T  Pldcnoslc  ASdyo. DBCDNPQ®/LI® aoAC  dYaACPHCST ot AL c®NCPHNe
Yo ACDJ*®IC P*PNJC CLbd oL PoSosbof, C*a Ao dWUaPCPN oM oac®oTPCoC adlshP>IclbhAC
Q.050¢ Ae ASGIMPOC (\DHDMONE) QL ad®CPYONt, a 0AS CoddUPC @ 0AS, ALy ICH/IINE IM<E oSPIAC
ACSHEOC A CLPa o°C® AgMbeC®CrNJC.



IUCN a.oSa® SbDALMCLLAC Acnac

Acrno®L Cvdd PBSG ALLADM @ S/L2% Q¥MSbNPJINIS /DT, AcPyPos PecSbe P LRLbdC DLIcnr Mot
Acn<C ao0Sc® ASNMOJ A AYNOACUC  9MSDNPLASTSIMLePSLE  <*MsbNPJNIS,  ANcBeChbeNcod
Q*PSHbNNIN, “SbASIYDILLC SHEPMLACHLAC ASb?DYDc DI DDCPodS oo SbPAL e n O L% CLbdNda. Arda™MNJc
gops/ o P 0¢ Ly Ao oS Actl ASNNYLC Cedd PBSG <bA<dob be/cN/LL% Codd bNLADYC Ned<deCPsNe
LRLIC  Acn®A ot QLo @050t SbDALMCLADSHEC®/Lad oNCD>®,  LeLbdC  AcPoSb/LA*aDYSa M of
A4 PNJE Codd SHBEALACLLAC AcndbdS, ASHCDELINSTSb®/LYC bedo*LNJS. CALA%G*LoS, ADAS bNLYSIHEC®IC
AR*QSTSHNACD®DC AfLcbrtaSon®t Lo <M SeYLasheN<asone,

Cbdd PBSG LcL®NJUC Ao Ly AP RNl AL ®NAoNe G®py/LbNPoT Cbdd .oac*c
bIAYC @ 0AC DoSo M eab, DNDLSHNMHCCS SN L*a f*Ldo® SbbpNSa®dS Lo I NobdS, <L SbBANSHECSHN®G
LctCho*Lot 4PsbNPJN.  Cbdd PBSG LDAMobdS bNLoB* et PdIA%a S0 AcPADJI*a’sNd: Cdde Acndb<C
bNSHECT®IC BSHBA/BEIN NavenoslS ARCHIo® DGMLLE IPSHNAJNIS Db o bt Ly AP®NCHYC QLLPY><C
Cbda L PBSG-d*0¢ ADA*aP<C Ao*o0f NNSHCHILIIC AcndodS bNLobdt, NNSHCHILIC CRo IUCN Sb™uc_bbd<
NNSHAC PYUCAC IUCN-d€ o5¢NE PLa dSa Mo AcnrP<C (SSC).

ACDA% N anb M Cedd AcnsP<C Dab e/ 2% Cbdd BN adSLC. AcnsbNiea e ot Cvdd PBSG-d©
L*PSBNPINIE, AcPybos DG obndc? Nadenos]A*a b O% A SosIC a 05 SbbaNSosIc Lo AP Noss,
PP INPNJC PULSBIACT? 0o e QM SNPLMC CoA™L IMPSONNJINIE, CL*a ASYNMeod, 4o oa.csedc
QNP NedoNd AMLAT® bNLADod®Da®, P/doc, CLedo™ AcnbbDbndc®ot oP<dPNPoNt (A5, oPdsat <o
APD®NNENG), dDob bNLNE pa.cS¥dS gP<dP*a e NCHYE ACPIDSoNe, Codd™*a AS LRLYINJE NbdA™CPILLC bNLAC
o PP ®IC, LRLEEC NedLe/LLMC bNLAPNE gP®CPSHeC®IC LRLPYT NI,

AccPNToJ LRLEINJE NedA™CB/LYE bNLAC, AP/RDCH ALAJ*Q %%, Lt d IUCN D5/ <N e bNLA>oSIC
SODRLACAC AcnnbDeof, Mg/ Ha CocLo® bNLMNGD ¥y DI®<C a050¢ SbDALMCPoONG. bNLAC Ned<sC>C
APYRDCSIC QL LRLbS NeIA®CMPC bNLADYC Jpblagq>C bNLADPo ST PBSG-dS SPNAJC bNLGC. Ab/DCD<
Ned<deC*NC bNLM AALPYPo<d™IC bNLAPPL* o NP e dSa™L.oC aPdsas oCrt A/QDCT®, JD%CHLY®I® bNLEC
AFfcULAKC. CAL*a. a ANPN*L bNLH*C PBSG P*LCP o™ C 20.

AMRE Qu/LoDY®  CAYDY®: “HASIYDALNC SODALACAT AcCnbb2%®, Cbddo ADAS AALPYDo<dNcc
bNLADPM b, PPdoc HDSIYDALLE AcPo<SLC bNLoDod®DIC DIRHFC  Ac*Lot bNLob< G#peChILIC
A WCHLC,

Cdd D% ENE IGMLNCPaAC®Ds  GepPbLNeNoONE I¥NPo*La® PBSG MPILO<SH0  AcnrPbA®asede
NavcnoSIc ShbDALMCLLAC a050f Ac SbD>ALaAdSoNe bLPYSHEN®I® LLRLAS MNP P®CM ot 4 SbNPJNDS,
Cbd< IUCN, <L 0a SR BYLNNAAL®DC pa €,

AN I Acn’<NdSN% o oSg?
PBSG AFLPYSH<E C*PShNPIN Acns<NOSLUNd Lot b NosSIS aoSob 1999-UN<od, Cédd PBSG  L%Pc >SeDC

SPrepasT QMPSHAPDNAMe L Shosy ADCCH/LLM® AP NoslS ao%o® (UCN a.o%c® SbDALMCLLAC AcAdse
1999).

SHB>MIPNC

<4t¢D5<, S.C. 1995. Movements, distribution, and population dynamics of polar bears in the Beaufort Sea. Ph.D. Dissert. Ac*o<%\"<<5 54
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DoSo aASPNM ac PeCseCh qLiiﬁd;rl; gqc;cﬁ: 5gCIC 250~ APLSNE DA
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ba a5 4dPcoc 2000 sbpLa™P all cse 38 SbbaLa™! 80 P, W ?
Barents Sea 2000-5000 ABAPED® ADAE)Se na Norway - P, W ?
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Del -2
KaraSea SopLa Sbbpla™? na Sobpla™! Pl ?
Laptev Sea 800-1200 SbbaLa ™M™ A6 na SbpLatM P ?
Chukchi Sea 2000+ ADMEOS S - AN Us - 35 86+ us - 76 W, | S?
(1997) pel - ek - ? ek - ?
ADANESe
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Queen Elizabeth 200 SobrLa 9? 0 P s?

SPASTC 230 atLeD% (1992) AP 25 4 4 S

P4*a</q
Norwegian Bay 100 atLed® (1979 A< 32 4 4 w 2
C“oPNB>< ALM 1700  @alLeD% (1996) AP 25 77 76 W s
SPASTRC ALML 350  AllLeose (2001) AP 26 11 24 W S?
ASPSLE< ALML 900 A5 AP 40 34 37 S’
(1986)

Foxe Basin 2300 AP (1996) AP 36 97 90 W S‘
Western Hudson Bay 1200 APse (1997) AP 35 52 49 W Sa
Southern Hudson 1000 QLD (1986) good 36 41 45 S
Bay
Kane Basin 200 AatL<D% (1996) QtLEDs® 32 9 10 S
Baffin Bay 2200 QLD (1996) QLD 36 93 139 D
Davis Strait 1400 &L (1996) aLLeose 38 56 63 W D?
DPBSOCI< by sbbrLa®l SbbrLaM none na ?
bNeore
a.c DCseCDC
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QCDACRCDALLE AHDECHIC @ ANDPNME QL DYGREDE, Lo IYaACH>RADE Lo /<Y e AN>PNM (CASS et al 1987):
PeSHNNTde I rto™
Ne0.015

Proportion of harvest that was female
AT @ pbCle P®IC a5 5 peIC

Sustainable harvest =

A AU ACDCDBIC LS5 DI D oSoeiD P> ALLADo UNJC BIR5FC 0.33. NNGRCHALYIC BOS>Nhos I
Q5QA®IDE QYU/D5a® @ ANPNLo® L6 QUNDOAS ICHI® QS iob GUPPLNCHJ . ®IE, QGUMNS QLo Ao QUL HAC
DY SaAN©oNt Dosa®ledt AU aSa MNJS. IJa o5 lC SHEANDNMET (& Lo CAS, 1994) asaA%™SC oPd%d%rP a ‘o La®
YNl
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