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Coa Dabb®™ Prpatb*oPCPYs sboAon/Ly* Mo PUoN*a PILcnosde

> YBECSTD>I® <HLo BLIC Sb.oASDIA*QAC SboAT*Ma® SPNTDo o0a P, Lea >,
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D>PPeC®IN SPPPC Lo, <L, DoSrlbc.c PPN HNC AN cR<IDA%a ¢
SHCYeQ DO PND>CNEHNC SPISPP®IC L 5 /PR HFC 1 a/LSbcCSia™ . Ac*LJC
PUon*L®CNeo Lo Lea b D CPEYDNC GRGPCDSHECAQ®>C L5 Ac™NC
ADSINNNE KNP NCHDC,
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sdyal™® M bt <L LAP ¢POn*Ce DSbPPSbsé\bra Sanc PeC* M of <L >
AALPNSeZDPNPN o Dod<%a.c DSa M o Codo**L*LYa® NNGA<**L>NoF.
GRGSbNNLTac D®CDC G L ana A%/ P®I® Ac e 6% Codd DI Lcnosde
> YabDbeCse/Ldot Clo oa Lo
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1.0. A*<C:

Coa Pobb® aAa®/LyD o SboA*ony>Yo® <o L*a j*L¥.o¢ dP>c SYabsbeChy ¢
DILenoslC SPNTD>o 02 2C (@oaA®/P<NC 1.1). aAd S/l oNe Dodbe<s/LEC DILC
a<LsbsbNNeDC > oSa™NC 0a 2Ll Cbdao<>¢ SdaA <L L (1998). Ca

NNGSeCD>c Pt P ABCH 5g- IDDCHHNP AMDYa Do Dobbe<dloto®, <AL AT,
Lo NNbEOa®.
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Q@ OaA®YNLb o PC 1.1: SbDALYDNC DILbo PN 0a 2 1997-To\¢ (AYDES®: 2doA
<HLo L 1998) <HLo Dol d*Le®NC>oNe oCa® AcDebA*LANe 4DA*a Do




2.0. a e AYA*<NC

DIeLe (PALY JNRCY) ana AdCHHLASC DP>®C®I. I*a /L oYL= 5Nk HPP>SeCbI<
Lo <¢APSQ®Dla Pt Il ALy DLICHILEHICHING 1a/LJ*a SbeCsLd o¢
oSPD®D 0¢, CLoTP.oS dtL> NPG.ot CLP>ASHCS®ILL 0 Sbbra AN sbeCYL{ of, L
A“OICNAYDDC BLI oS a0 5 DPLNC>HNE (ARP®IC APPa AL G ™NE, b
Ac*M> 2002). DILe bLPYD>BECHILLLADSC ALl <5 oNe Mgt C>e/sbeCos i< 1800-
AC AP <d®N=ONE 1900-+NC APK®< oM o¢ NPDa (K 1991).
<JaCPoOLDBECH/Lo™ M 0¢ ARCPHHOICHIL2® 0% Y<K cdonc P®CC DL * ot P/doc
CodD**PLLACDC Aty P A< do™Lot <H 5 > asbeCAYMe ot PN®CA o CLa
A DOLCBENDN2CCP® 0% o™ o¢ <L PNP<Lc<bCian?*M* o¢ (L* 1990a).

LD C<ASQINo® AcSedYsbbeCN=oNe, Nod (1965 Lo *L%Do® 1982)

Q. OQA®CHILI® LPseb*LN< N Cod oL Leb DPLI oS BA<S PNCh ARCY  ADACST>CE
oal <dLo DA IR 24€ DPPC®I< spPseC g (SPPeC o ACSHE*NCIISH).,
QP La Mgt ShDALDILLC @ Ha ASHILICDDC AdALIC>C 5N LpLesPegePegd
D>PD>eCSeI SPPeCH g ®Da® <tL> ADACST PILe ({2 dALQC™ N YPC 2001). Pl<doc, <
dAC®> N P (2001), pfexPeg g Sh>pa ASoSTJC 14-0° A >NCPIALLobdC
SpLCC®NC>ILIPC Sh>A NPT g T Nea®, SbD>Ac D>I® DPD>CII DIva *Lo
SPPSOCAC, g MSb</<IGCIC PPPBCHI< sPPeCHNeg <ty ADACST DILE <raePLLC
aPelselLo Mot <Ly ADACSTCE DILE SdSlao<l[ APdASac De>C aesLeg g,
CALAULOSK®NE 5, SOPANSCHILo NS @ P L/l UC NP Lo g™ e Ao @%b/l e
DbDIALLALAYL P UYLl o a® PILE a 5a A®IALYC JpPevPeg g
QUJDSHNE (L QLo <CHe, 2003).

3.0. PI*L€ Sb.oA%cn/LY*C Lo Sb.oA%onb™*C SPNS[Do:

CAL®Lo® 0% OYLItL D D®/LLC DL 1800-*M*a® L5 1900 AP<se<cc<o*M* ot
DPP>C®ILI <Ly DPP>OC®D U <PD<NT, <o S>NYDYLAQ G Ao /Ly e DLIC
(1917), DIr*Le PNB<c<A/LDC a P L%YLocl<o*Mo baCi*Ll <Lo La
AR o> I A< b T ®/Lc®INe ba*ao <L o NP/ g AcMbCC/LYT of
CAL®*LoDSbbec b (R 1991). 1967-T, PI**L¢ a<LsbNNOC > oo 0a P <L o0 &Y<
Q. DR®BC>ILc P®>C 9.896-%JN<*NC (1,500 ADACSTD>CE <tL> 8,396 D>PD>SeCsbI<
SPPPCGNeg) (PodH<IC 1980). READ>C (1977) Daobb*Mgc >IC DI LsbSa><C ba Cl
CLoLecn<*Mc 10,000 DSb>IDPLE >aCCP® 1,500 ASACT>CHPANC (CLoLe® 33%
CLobLeb b*Ns<dr N0t ASa DA S>NE>ZLADLT) <L 8,500 BPP>eCsed

SPPSCGN Mo, 13 DPDC a.c®NHNC (1980), 0a CP<ST DPILSbSo*NC ac PN®CHLc >IC
45,055-%JP<*NC DILC (DSedHLC 1980). DI LsbSo><C ba Clm a.c >NSC>/Lc > 108,600-
U D>AAYNC 19917 (2PN <LL> JSYA 1992).

2001-T, @ PR®CDPLo™NC a<LSbNNOC > osa*PNJC Mo 0 W< <tL> 0a D
bN<5MC 134,000-0®° 144,000- 6% D>®IC BLC (0a P CADST>CoC BLY.oS bNLAGEC 2001).
LeaP><Sc, PIeLsbso >N SPNSTDC AP Pea PP q.c PCL®eCHILLC CLoLeN<*Ne 50,000
DLYC, PILsbP>®IC 00 2¢ ADAC Lo oal Cbda o MII® PI*a o</ Lo ba*ao <L
AT, <L CLA%GLeb DPPSeCII sppseC Mg Cbdd ACSH*MDI=HNe SPPC o L >
NeeD< SPPeC Lo (Cdod SbBAN<Eb aPNeN 1.1). CLoTD>a® D>SbP>/D>SbeCse/LLD5he
AFLPYD DS DILShPegeIM o >P<*L SPPeC O DICNPIL 1500-4M0 (€ 1991). Lea >y
Q. OQABCHILID PILC sPPeC 5> 8-%J HNe CdyD> DSeYLC b*PeDLADS oM<l 1968-
(R 1991). CAL**Lo® CdYyDSbc DSe/LN<*Ma® a 5a ACDILYSbe POYL N €, Ac<dn DAL
Cedd DILe CLeL®eDMaDN<sNe DPP>eCeI SPPeCNC Ac*Mg® L5 CAL**Lo®
DSdP/LIN D> PR HGC bl NC SPPC 5[,



D> P>SHCCSe/LYa® ALDSC SN @ PIA%Q S, SPNe <L JYA (1992) asa As/c >>C 17-
JPL*NC a<dLSbsbNNOC P> oSa*NC PILE ba Cl. 14-%SAC Cvda **LC 17-0® a<LsbsbNrede
QO ABCHILIC A LI 0a D€ PR HGC 0@ DO, ACTH oL gL of
INPNCWUPLYo? DA% PYo®, Cod<d a<LsbsbNNec Lea LI JASICDALAYQ ®>C. SPNT Do,
Cbdd “a@<LSbsbNNC” PR 535G C oo deCC DI L®IM>CE, GA NI I o>+ LLC,
ASb SN SPPHC 5o (PEcab), SPPPCGCIC Queen Maud Gulf o<**L<C L5
PELACSTEOC - dla<ds 0a*LeC. 1980-*M0 Alc<< <N 5J,/1990-*N¢
APLRLEA®PNONE, Codd 0L ac PR®CHILP®IC CLobe N<*NC 3420, 1800,
30650, 7600, <tL> 1130 PILsbSoDyo Cbdo® L UNC, (PN <L JSYA 1992). Cbd<
“a<LSbsbNNeO” bN=HNC Clobeb PoSoSbe >®IC 45 000 DILe. Pl<doc, Cbd<d Ac*Mc 30
650 DILE ASbyINS sPPeC 51O Cod o>+ LN € 0a Dt*Lof, PP<doc CRe*C
0 YT CAYD>SHeCAYDC, CoddLe avlLsbsbNMOC a 5o APCHILDC D osedRec<IN* NS,
PerLACS® AN 5o - duass 0a*LaIC ASGACINPI*NC o <LSbbNNOC AALPYD>ILE Ho
AcINLD2% 0N <ALNG Doy Qe PP C,

SPNSTD>o, CLST SPPSeCI>CE DILS a<LsbbNNC P o%YRc<INd* N M Ag*PNJC.
ASACT , SbEAN®CLLA D DN HNE, DILshia>C adLsbsbNNDo®
O%ANKECADATQ ®>C, g HrmI< A*L Ao, 0%< o™t <L

D>N®<L oI+ g >N ALLPYDALDC AInyDIre CReLn N J*gda ®dc>a:
CAJ/™ T DL Dqa ey <“cdPe Um/ngmakstrongylus pallikuukensis (L™ <tL> 2<AN
1993, H><Q® Ac*M<5> 1995, SbBAL*YD *INeL*Leg,®D¢ Cbda 2*LE NNS®IATSTY).
Mo oao, 0UANK Lo 0¢ ANCPRC bDrLYD>* N Lo

QO ABCP>BECILa™MC ALLPYDIAQ SP/LIGL%DC, od**L<IC @ PIA%G D¢ DML Sbsa Do
A Lea DI b oAc*LonSbeCeLL N ot > aPINJC Sb*LD>GALLS CALASHC AJo ™Mb
YO PGH%ANE PPN > DILShSa DY, CLa. > g PLLCs

S oA RD>BECAUL 0 D oselbc bYLIALNADANS D% DI Shso D> PyJo<JC
o%J<ANb A Ne <Ly PN c<o™Mc beA*LItLn D NP, CL%a “boA"<Y*MNC

> o SHCA*L Sb>ARHPCHILo™NC NNSPCHILNDC A b CAJ/c™o (SA0 1998).



4.0. AP CPPLo*L AldSag*Lo®:

P> CPo™Mc DL D M* L PP/L2C 1917- 0%bAa®NCP>ON IJa o CP>beCio™C
OINODLADCPPNDNC PILb%o PN, ARCPOL®/LL® M1 oD PCPoObCNoMNe
1969-T, dCcD%C>c P>®IC A ™M 0% DI LSbo D>y ot DR HGC bN**LJo P/doc, dCAS
CLTUc® SPNTDo N®P©OCHNI**Le/L2C 1976-T. CdM<Pbood Urquhart (1980)

Q@O A®YPbo YL, D> Yo P L%/LL® SPATDC DILLASND>"Q D¢ Ptc™C

QO A®INPbea P 4.1, PY<a DSbDI/Dbael/ Lo <<C, IDcP>®CS L=a>o < (LA
2006-T) @o5aAdC*'C PLcMD>RC IN*MC DMLY 0¢ D YADNC (e A®/N<IPC 4.2).
PLSbeCND>O N IraSbeCed >N Ac*LJC CASALo NS ha® P> /oS ic PPy >NC
PY<doc aa oD >PD® BRE ¢ [ =g P JN*NC 4D HECAIMNE,

aa ASe/NGbb%aPC 4.1: o0 **Jd®™ DILAC D CPNL**LINY*a® PLc™ ¢
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Q.50 A®ILLPE 4.2 BIL®0C Ibc CPABC PN SPASTo <Ll > PLST LA 2006-T.

ASb DN PPeC H Pecast Do PPI% dCo® 1976-T. a<LsbsbNNOC o Ha AeCH< NP
D> oS/ Re<Jg*NC, Cbd<d dCAS <IDeCP>c P>IC P> 5N JLL 5 ASb_ >IN (YCL>SseDC
QJNC QL5 PCLE S AS, <HLo 9 %NS Ly 7 <Sa A LbNPMeo™MNJC). 1983-T, Poole
(1985) SbD>ANC DI oo A*L*a e</<da SPP®CP>< Ac *Lao®. 1984-T, dCACS 13-%Jc P>seDcC
A*LTA 0C PPeCP< QL5 65 ba *a. 0C PPeCP>< QI JCDo* N “aba*c ALDYrndsbso™Nc
o P<®C>/LanNe, 1992-T, DA*ao ba*a®</*Lo ASb >IN PP®C 5o (MX07)

Do P>®IC dCa® 100-0® 1990-T SbP>ANCDc DN 5d Sb>ANPNATST*LDo® (Gunn and
Lee 2000). 1993-T, MX-11 (o MNdo-ba*a.o) bP>rN*®C>c P> (Gunn and Patterson 2000)
QL JCPe AU deC><5Ne 1000-1¢. CAb**L®e/LLC sb>pNPNAT ST 1999-T Sb*LCAbdC
(Gunn and Patterson 2000), dC*M< MX-11 < AsJndeC>bac >®IC 2000-.0¢ 1300-c

o &*LCSbcseDNe, dC*Nc MX10 (oMo A*L*ase<¢/<lo) 100-0® od*LCSb®/LIC 1994-[ o,
CdN<Sod anaA®YNAPC 4.3 <L aba A®YN<PC 4.4,
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pelc e dCCeNCHc DI 1976-T. obCSa™L Sb>aLYD>ao. dC*NC ID%C> 5N Sb>AAC®

L5 CoSo® (PCLE 9%INC Lo A*LAC S AS, <HL LSPe %NS QL ICHPYSe S sb

LcbNPeg®PNJ9). Lea I D DY <Ab/Lo>L MX06 AcPyD>< oo dua<s< oa*L <>

ba*a.C Ac*L P**LACSe, <L 5 MX08 A*L*acL*LoLI® P*LAC® (o e A%/N<PC 4.1).
AN DSTENC JCAC LSPe 0 SPPSeC® o a Ha ALY 1980-*M*c. 1995-Tc, MX06



dab D> DI dCao® <QNa® Ly MX06 12-0® (Sdc“5 LSP<) _0abd<-Sb*LCAbdC
Sp>ANSoeCbe Pe>e A<P 2004-T (Ferguson 2005), PY<loc oCo® dCCYsdyDolLa®
DSy NCShSe/ > Nese,

APGLe SPNST>o N*I<Sb>Ié\ (Queen Maud Gulf Bird Sanctuary) S\%PeC>c >®D% 1961-T.
APGNe SPNSTD>o (Queen Maud Gulf) oa *L.o¢ dCC®NCH>c>PIC 1976-T. adLbsbNredc

D> 0%/ R<IgGPC> P>PIC, JCAC ID%CH>< 5N ASb SN, DI L% Ellice River-o,

SbLo DS, Ly DSeAseI® (CocLC <%JNC <L AMLAC <SaAS, CocLS <%JNCS <L AMLAC
Q. AS, LSPe <JNe <L ACDYS® Sa e, L <ShocC <N <> ZCLE <Sa AC
LcNPeYLa™Ne <4D5509). 1980-*NC APchso™ Mo, dC*1C D>_os/P<seC>c >PIC 65-0¢ <L >
80-P%ANb 1986-I. 1991-T, Sb*LCAdC SbP>ANST®CSbc PPN 5J dCAC D_oSe/N<eC>c >eIC
170-.0C 1996-T SbP>ANCHo*L.o¢ Dobbc P> PPN 5 AN CREC®ILNI*NC P .C
a<LSbSbNNeDC, dC*Ne A BN PLA®C> >®IC 90-0¢ <LL> CAL**Lo® 90-D>*M*a SbYL<C.
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DIELLADE® JASYLa™L NPPeC>c D®D® Pl D>C> 5o DPD>PC®I< sPNda (P+LDC,
Dedrehe®) 1977-I dC*NC CocLD>c PP (A*LAC QUNE <L L2 <5a8) DayD>c >eIdc pese
L DIeLsedse, 1984-T, dC*NC D>_oSe?NqseC>c >®DC 10-1¢, 30-1¢ 1987-I L5 40-o° 1988-
. dCAS %PeC>c DI IRQNS MX15 1993-T <tL> 2000-I, MX13 Do&D>c >®D% dCo
<dRNo®. Ac DNPNo® bN®AAb*oNbGC odYHC P> CPotlnLY*Lo® CAL**Lo™®
CLSL oab-<

Great Bear D<*a dCC®NC>cP>®I® 1976-T. a<LbsbNNOC a sa AeCH><HNe

D> o%/ Qo Mab, dCAC Cod<l <IDPCP>C NP <> D <Ll SdsrI (YCLE JNE <L
JCLE S AS, <L A*LAC QUNE Lo A*LAC S AS LebNPea™PNJS). DIeLe o%bhe >sedC
ClLo 1918-m 1930-1C. 1984-T, dC*NC D>os/N<seC>c >IC 40-0f, <> 1988-T 50.
PUodoc ADONCbc DLLAD>CD>®NE SN PILE @ <LshsbNNMeOC Clo (Nishi et al. ????), dC*N¢
ADONPLRC D> P®IC JRN o <5 CAL Lo IQND>Y e o[ D€,



A PEBCHILIC Bovo € (DWIBC® L 5wI%®)
2400 3
>LherNJy
- \ AFDILRS
2000 \.
1600 /)\\ 2
800 1
Q50 ASYPAPE 4.7: MX12 |
400
0 T T T T T T T 0
1080 1082 1984 1986 1988 1990 1992 1994 1996

5.0. LeaD¥se qbc Cho ™ e:

DIeLe dCoeC>PAe L D®YLYC 0a /<Al <Ly 0a 2 1969-T. %PYLoSbsd<Hd dC*Me o
GSePCCDALE®, D> CYADYo® ACD®/LacPn<sbc D>®IC Acd/bde ASddnyD>LC Ja A/C
JsbPCRC>N*Q Sd“HMC CLoTP>.o¢ DBCPSHEC®IC ALl 5 Sb>pLEALDLC DI Sbsa>do (Gunn
1984, Figure 5.1.). DL oSPELse/DYYREDC, PY<doc DPIAGE ARLYDoONDA%UNC,
CALALOK®N 5, PaPbcPPCPa ASsheCe<cc<IDA*Q®IC Pa PLcsidc DLI®/DPL D> 5Nb,
TSP A0S, <t SPAD*N 0 Na %\*0of.

02T 0aCsoslc <*MPNo, 0a P DPLICANNPIS bNLAYNC (BLIc NS dC)

“.N%PYeq IIDC GBPPIn DN DICH2GC At/ 5NL, b rLbdIAQ ® L5 L oN®

AL b PN CBI“ N ACHT*NC <ULPY%a D€ [TAH] DR 5%5C JYa  *o 0a D€
a2aAPCPALo* 0" (a2 0a CSaslc I*MPNC (K*MPNCS) AcbdC 5.6.16). 0o D
DLIcAARLEIE ALt >NH®>C CLA® 0¢ dCSb**MCD 0f PLcbeNCHYa® G®PlLa (F9>,
SoLbdC < DN M) oSNNo® 0a DM asaA®CHILYo (K*MPNC 5.6.48).
DILLAYGD>SHC®I® 0a DT > CPSbeCseI® JCNJC (UL D>L*a eIPeNC><5NE) <L >

b Led¢ dWa A aSoPYo D0 AP YADYT (@ oaA®/N<PC 4.2). JCAS <LL> SblbdcC
YadraSo® PLIcNNAIT 0¢ GPCCP>HC®IC Coda **LGE<>C IDSdMRC>/LYo? 0a O°¢
LRLbIY Mg (LRLPS) DLYa® SbDrN®N*Negt L5 NJI<KeND>Lo? oac®o, <o
PO I PPCDLASH®ING > CYADY 0C D> CPa*NC bLMyA R YC JRNc Mg [oCC
(ADASAC RIS o Crc D®CL A<> 2004-10°). CL e ANCD<Ho PILE Ao <SaGDC><C
ACEHCP>2C 0a P RN AN OF,

Lea P> dCAC <L a<LsbbNNO® a.c BARSCHILo™Ne CdYP\D>DC a Ha AbdC Lo 5.1 Do
I>CPDHBECPIT Pl DPCDILYo SPNT>o (2005-TaNAS). B LS a<LsbsbNrede

a<lsbsbnrc



SPNTD>o ac®C>/La™Mc 50,000-Lec>a<D¢ BLLC, CL>a bN“sHN <dCsbP*a D¢ 1965-0

g &*LCHIONE, IJa APC>L*a D¢ CRR¥}SHNP 4%-UDC. I>C YD PLbeNC>a*NC
LSPA<ON® Sb>AN®CMaD>JNe | /CLD>N®Do® CLT® D osdRecse/L>C (MX06, MX08, MX09,
MX10, MX11, MX14, MX19 <L MX22) A*LAC CAND><HNe Lea by AN cRc®/La™ a®
(MX12, MX16, and MX17). A*LAC <P*NC JAD®/La P> (MX07, MX13, <L MX15)
SE>ANCD>C DL NLLC DIRHAGC JCDIDAQ PANe oA CDIL*LC. CLA® 6o

QDA ARCHILoSH> s pLerLeg Mg WL DSHeC®IC @ NPCHILo*PNJC (DeC> NP
dCAC P/doc ANANOS bN®ASCHIL > Do Uy g5o®) Clbdao DILE

D> oWl ROILaNC DIRH*0C ADN R ®’Lo™C (t=-0.384, df=8, p=0.7).
CALALOK®N 5d, by*Pea>Ngt DILE adLshbNNOc IP7nCio™ Mo, <JyD>yeq )¢
bNCH>Q/<®>C, DILC Sh>A®CDDHCST™NC AL a<LibsbNNeDC obCheCia™M
SE>AN®ECDhLb® AN D>KC DD HNe BPN®CST™ N D> CYrIC>I*a Sd=oNe D¢
a<LsbbNNDL ABNCREC<LE a<LsbbNNADS CLT® 0a A*al DS L5 ANSHGL>s®
ArAbco® AN o™ Jc /RN, TPHAS/IDA*a Do NC, J=o<a ®IC, oSPNeS,
AOAC D> Yo 0¢ ALy o PHNYDDCooIC PtUa Gode>% A%l

0%bR DYLN=HNC BLLC, DNPNCH/ LN O D> ¥Yn<*adA*andc* g
KPP PCP>a o™ Lot AD%°CPa Y a™L. I/CCP* ARCP oD% obCio™ M o¢ DI™LC
o0al® dY<doc Ac*Ma CALADBCAULC, CLoTD.oc sb>rlyny>I® a ba A®CHILaNC
APRGHLC ACSHSo N AU ADNCRc®/LIA*a GNP a<LbsbNNeOC,

P L J*L®NCPonc D®C*L DL *0? dYa A *oolC <IP>c /<< R-118-98 (14
A>UJP, 1998) Lo Sb>ALRCPYNdc® dCoS, Sbrlbd AYD><*aSL*LC <5GJrT, <o
QOQAPCPALT™*MC IDCYAPRC AADP/La PN, PY<oc, CAL*LE N®ePeCP>c De/LN“HJ
0a.2¢ A? 1999-T, oCo® dCo® N®PNYHECHILNC A/ JeC>c PSNe DLYcn oIS AdyC
A>LE N ot LeaDI® 0a D DLIcnosl ASdYC <Dc®NCP>ALDC <>

> CPENPC Lo I 9P ABCD>RCLINC,

CLA® 6> 0%C, 0a.cC DPYGSHCCS/LDC dCMa® Dose/N<Ssdhe 5Ne, AL

AR ANYYHLTSIC QL AP Rec<INILoSIC PablcPbeaPNeD>ab®dob A5 gsP** ot
SPAD*N 0 g D>PCHHECPLEHNE @ *T o SdNNPY>YoC PR HFC Pa PLcNdo® 1Ja P NCNa®dC.
CLA® 5% N0, 0a.2C LRLEI*NC AN NI N> APIPNPNG® JoP/LeDC Cbd o™l
D6/GPCN 0 AALPYD>C 5Ne o%bNe PoYLo ™M DLE 1900 APcSCSa* Mo, N> DYLa ¢
O%<KCNNCACLoSIC PR HAFC P onda®Ida Nt d>c P <NC>se Ac ML 5Ne
AT 5Ne PLShPNCHT N ALDY®a ®DC CAb®*LS/LNC SH>ANPCD/LYo® a<LsbsbNNede
ac DR®BCHILa*Na®, <ALy AALPN®YDPNPNDSIY D 5N JCAS 3% DLC oPa >N 5Nb
a~<LsbsbNNeDC qc PRSC>ILa Do,

Lea DS, 0a.2¢ LRLEI*NC ARNc NI NC DN RN D>®IC IJa  PCHYa D¢ JCNe
DML 0¢ PR 3%-L PLYSo™Mo® a<dLsbsbNNOC ac PheCD>ILo Mot (Coda **LS oo
A TONDIT? AInY DALY AACAHI N adLsbsbNNOC a.c PA®CHILo*Mab)
SE>MPNAGST*L%/LIC 1999-T <LL> 2000-I (Campbell and Setterington 2001).
GsoPPLeCHALo*LUC “3% LcbCP>SdLDEse” Ac*LNCHYse PNe<c<J*a 5d=HNC <t
bN<<cJ*aSd oM av*LsbsbNNC, Coa Pl Py Ish®I® AR <abideoNC PIeLC
<UL Lo N> a Sd= oMt CAb* LS o Pty D>PLdo? CLDa %Ja  bCPShbeCsee

Sba o PND>HCCGLPIC 0a ¢ A0S Ao DILE G®PC/L/<Io >N 5Ne
ACSbSoMC, CLea <IDPCPHYILY® ADSbD H<IDA*an<c® <Ly Ac*LNCH>L*a DNDI® Ac Mo
QY R\D>SHEC®IT® A>T PRD>N QS HNP, P, DSbDYD><IbeaSheCse/ Lt > C
a<LSbSbNNeDC pfesn)gd JRNP< SboA*o N SbCHCHNead ANNbHEC®ILN >N CL>a
CLA® 0L b A*ed*LNa® Ao™0f A%UL>Ya sheCio™M* o adLsbsbNNrOC AN R c<la™NC
bl A<dO¥ @ ®DC AMdC Ua o D>PdC (A5, o SPP>No ™M 0f, SIAR .0 /<<l Dot
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ALo/PRH%GC Y 9), A CLPa <DNN“HNE, 1WUa A d®aso DL
SgRRYBC>IL 5D 5¢KLE A NPT ®I® A DN Rec<la*Ma® <L <PDATS Lo
DN <o nabD>eCo oM e a®, Ia o D>SheC®IC Py >IN Sh®>C CRRAQ S S
GSPECPLAATH®>C A HI®IAO Y 0% oMt PobbnyD>cII®<C Lo

> PRCPYDC DGPCDa AIC SHPANPCHb oSN oaca <bI%CH/Lo<sedo .

SPNTDoc, <Ya *aD>HeC®IC LANBeCAY=* N D> S/ NN+ H<IGM DPIAJNENa®
Lo AP7RSHECSa ™M of PR JCAS IDCDYSHeCiaoNC Coda > LS/ Lo D¢
SO>ANPCDILYG®. PP<doc dCAS DabDrLIC DL o¢ a.c<d*oLo%<e Uy >beC®D of,
LYYDSHECST™NC bN®ALC>HCALTHT>C PP Y5 5Ne Sh>NPCHI DN, L >
bN%eAPCD>YLILbNE D¥d®DCCDILDC <A H%b®C>I/LIA ®INe <L YLIA*a N <5bINe
> NPRCPHAMOLPLC. b PCD>o ™M MY D>DCIC, A oAC Aced/™*C
SE>AN®ECDSHCD> NP, IDPCHYNbAUD® > S/ <C>oNe <Ua A d/>Io® Lo
G®PC>ILHNe QYYD ®DC Precddo™MC PNSCP*a DbdC ®PYLobd=Hd. P/<doc,
LYYDSHEC®I® b>ANT® D> 7 HNTH=Y Nt JPCHILI <H > DA DAY Pr<do
<A CbdHlno® aN®eCDILYo®. ARNNPod dCAS Ac™ e GepeyLeePeg™ M of, ILPNPY*L
SO>AMGANHL YDt Do GPPYYLLAINEN® DN®CST™ N 0 4 *LLY®Dat DR H <
AONCRCIJCPIA*Q Y5 Lo AbIN>RECIA*a GYSa™L DML a<LsbsbNreoe,
SO>ASTPRC Ja A o T ASH Ao NJS ID%CD>HECA b >C P CY<DedC
AOP*aSo L M0 AD%CP>bHCP>a d=HNC Acn<NeND>YC 9P| CYP*q PC> HNe
>N®CbCio*M*o® 1*Ja  tC>bCio™MNJC.
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a5aAPdCS® 5.1: . D®CPILI® 2o Dase<bdt Ly dCAS DML e 0f SPNSTDHC D> SPA\DYa <d\bLoSa

Cbdao NN®C>YLIo dC*NC >K*PNJC 1Yo <YYo a<LsbsbNNPDo a.c DPR®CDILa*NC.

_ PyJecsb<lb

PrJeco< ’So<o a.c DESeCPYL % dCAc % <Y e<se
SH>ANPNATS®
MX07 1992 ? 6720+790 ASb 5N 100 1.69
MX08- | 19952 1980, 1979, 1976, 1975, 5259+414 sppseCoe 20 0.66
MX06 1974 CoSE 12
MX09 1995 1985 555+205 CoSE® 20 5.71
MX10 1994 1993, 1988, 1983, 1980 3934+1225 sgs5%eDs% 100 3.69
MX11 1999 1993, 1988, 1983, 1980, 18290+1100 ASb5ON® 1300 7.56
1979, 1976
MX12 1994 1987-88, 1983, 1980, 1979 974+336 sgs oD 20 3.13
MX13 ? ? DreLcds 20 ?
MX14 1986 1979, 1976, 1975, 1970 2192+494 DreLcds 20 236
sprL>C 20
MX15 ? ? DreLcOs® 10 ?
sprL>C 10
ASbOON® 70
MX16 1996 1988, 1982, 1979, 1976, 4255+680 DseA®)se 80 252
1966 dls<e 5
CoSEse 5
MX17 2000 1992, 1986, 1979, 1957 956+361 Db 45 9.24
dis<e 5
CoSEs® 5
MX19 1991 (AcA*a*L) | 1986 (AcA*a™L) 1400 DreLcOs 20 429
sprL>C 20
qdq_-)quqb 20
MX22 2002 (o0a) 1986 147 Db Asb 8 5.44
Total CLoLc® 50000 1965 | ClLolc® 4%

2 Sp>ANST D> PP AP 2004-T. 1070 <L 1530 BIeLe CdyP>c>®DC P AT <o dLa<< oa*Lo LceNreDNe, DreLe
a<LbbNreo™Ne a.c PN®CHILLC Cd o™ LP* 0f SPPPC of DA P>*NIC L2a Dy PYdoc SbDrN®CDI/La™ o AFLMYD>Y
D> o%/]*°C>/La o *o® 1995-[o®.
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@5aAPdCSe 5.2: SHD>ALLD>IDH>I® DL D> CHHCiaNe PN Do (Ceda **L®D% DLIcnr<<ede bNL<NAc* o <L
D>a C®IPLLLdC <AKLSIN o) 1917-Ta® 2005-10° A LA K%/LIC GPPIPCHALIC I>c S RCD>o<D I D> P D><
dO\/Lo <o D> YD dAYLaLoC X Cdo® L L% > SPD>LC Pl IP7pPN N 0of, Sb>MLa<d%®dNE AP>c ¢/ B\><C
dO/La™NC IPPsedLo*NC 1980-*Mg <L 1990-*Mo IP"sc DSLC. <D P>®Chb L*a > /LoD CLS of ®PC>/LaP>< ot

A®dALa o ®ND>dHJ.
a6l [ mxo7 [mxio [ mxi1 [ mxos | mxos [mxoo [wmxi2 | mx13 [ wmxia [wmxis [ mxie | mxiz [ mxio | mxe2 QADPCD/ DSBS
1980 Sb | CUM PCHR |C
e pag LOLe Leor bedeel
; ; DILE a~LsbsbNreOC
GbRSb, C Sb. SKHCCSHNC g% b e~ SN wNa ~C SRHSbRSb ~+C
1917 O%p*NCHIC CP/JCD>bCio™ e 4o tC>I*a o™ I 0 oa Sb®b™IANG QLD
ACSb5a™e
P>
o Sy B
QAL BraLe
¢ rinc . a<UsbbNAee
1924 S>NBILLE AYBCACLNCH LA Sl e
oMb (+ Lclso®
JSdreYsSNe
o D>PNHHECLIO)
LSbpsb Lsbpsb Lsbpsb
SbpSb Sb
1976 hSbPSEC> s e o
LSbpsb
? ? ? ?
1977 . . . s :
dCAC D5 e
1980 28 10 14 5 29 peaig v
1983 8 5 12 3 18 5 11 7
1984 137 | 65 | 12 3 40 10 65 | 10 A YPCHHAR
1986 40 10 80 | 10
H‘bp '\qbquCDY'C
soCh NNINEENN:
1987 40 30 80 | 10 | o B e
20 (MX19)
BRI 1987
1988 50 40 80 | 10 | 20 a2
logo1091 | DTUSAIECDE qa A DATLRGE LV 3100 A 151 bbaLa ti% CLAS 0f DEUNCPCHTLAL® dbecrape
QPLT0f CASPLDN Y.
1991 s 50 40 170 | 10 | 20 B>ryiT 1991
1992 100 50 40 170 | 10 | 20
1993 100 50 40 | 20 | 170 | 30 | 20 B>AYT® 1992
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1993 100 1000 50 40 170 30 20 Sb>NSSo 1993
1994 100 100 1000 50 40 170 40 20 QP SCDbATQ D%
S % 5b /6 S
1995 100 100 1000 5 50 40 170 40 20 bbra.r ‘T%/ oo
DL
<And
'ibcb
1995? 100 100 1000 5 50 40 170 e 20 SH>ANST® 1992
ba*
<
oL e
1995 100 100 1000 | 20 5 50 40 170 40 20 Sb>NN5o® 1995
1995 100 100 1000 | 20 12 5 50 40 170 40 20 Sb>NS5o® 1995
oac*o
1996 100 100 1000 | 20 12 10 50 40 170 40 20 da P dens.of
o/
Sb>NNST® 1992 <>
1996 100 100 1000 | 20 12 10 50 40 170 55 20 d6ILae
QPP
1996 100 100 1000 | 20 12 10 50 40 170 55 30 bra G C
1996 100 100 1000 20 12 10 50 40 170 55 30 Cregt)w" Sb>ra AvEC
1996 100 100 1000 | 20 12 10 20 40 170 55 30 5 Sb>ANST 1994
19977 100 100 1000 | 20 12 10 20 40 90 55 60? 5 BN 1996
oac*oc
2000 100 100 1000 | 20 12 20 20 20 40 9% 55 60 5 <o Pdend .ot
DbGsb
2000 100 100 | 1300 | 20 12 20 20 20 40 90 55 60 5 BN 1999
bAC § SH~C
2002 100 100 1300 20 12 20 20 20 40 90 55 60 8 -0a*d 208'2»“ o
Leabes | 100 100 | 1300 | 20 12 20 20 20 40 90 90 55 60 8
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aaAbdCS® 5.3: [*a DIt pa € dC* N SPNSTDo (Ao oo cC AC>YS
DSbNNSHEC®IC D> YA AL DR 52GC % AbeC®IC ICHYD>**1CIN):

dls<e C_H5dsb quHij% Aqb_)cjcmqu Dl_"bl_bj‘-Tb SPe,P>C | Sgs_ysbsh

o d*LCcC 10 42 133 1470 70 50 140

Lea DY P> PPN AAYLONC (@ A®YN<PE 4.2) CAPND NN Sb>NLL>YC PIeLC
bNe*LNC A d<LeN®IL®INIC IP>c_obIC, ANNNHJ D SPADNC dAb/LaDo
Cbdao Ceda ®*L%®rLe*Nc C a<LibsbNNOC DNPNo® bNSeACC>ILo Mo <L
ASRNPEod PILS adbsbsbNrede PN®LEc<SheCse/LYLC bN<<c<coNe Ao Db of
CASALo NS, CLed<d <PASheCseLLC DPPC Shy<ec<INC L oNe, DIrLe
DN®LEAZLDC bN<KE<oNe AT BT 0 0a A SIC <ALy Ac ™M of DPP>eCeI<
SPPSeCHN 0f, oCC D YADNC AP/LGC N®oPBeC>R<Icc P>®IC (@ da AbdCSe 5.2).

oacto dMAg®<a dCsb®IC Asb NS (1470 ad*LCC). PP>SNeo, oa.¢<
AQASEECSYLDC P PLcPbeaPNPNo? e vaedC GoPYNLE HNE TSP SO\
AL SPADCAAM. PP<loc, Lea S, PabbcDbbeaPNeRDC (%o vabdS Ao
I>PCIADIOECHILDC Mg bP>e*PcD>PNa® <L Ac G®PCCPILE e ¢

Aa <seC>o Lot

6.0. AD>C SYNCDELIC D PP ¥N0¢ Lalnbbads®db 0a 2 DLYcnos¢ ASdy.o¢

Ced<l IDc5dar<NE Coda **L%PLeC DLIcno ™ D> /oS i ADcSdhreNe Dabb Meg®
bNLo>beC®/LIa® <o NNGHC>NINPALY M o 0a D¢ LRLY*NC DLo®
sp>aNeN eG5> Al DNCANo® Lo Ao bI7asbNAJC>HNe

> SYSbNND o A>c Yo,

6.1. avLbbNreor<

Lea DI AchSe/DLIJC 12-0°
a<LsbsbNPDot/bN**La® PILo®
CL&beC®Iob PR H5egC
CLoc P> SbeC®Iab 0a D, 9-%J<C
CLa*Pea DN <> Ac*Lo
SPNSTDE A% bCC®IC (o Ha AS/N<PC 6.1.1,
aa AbdC® 6.2.1). oa *JdNJc
PLcSbeNCP>a™NC SPNTDa DI SbsagP><c
a<LSbsbNNeIC (@oa AS/P<Pe 6.1)
So>ANECD D/ LL% Yoo
b>ratCD>Ha AOAC Sb>rALYDSbY M NJS,
So>ANPNACPNJC, obCSo*MNJC sd*LY/JNa®
A“cnYDPLIC ac PNc*o®

. - - o I-‘\ - L
DLC, <L SbPrLYP>o™MC oo o Q20 ABILPE 6.1.1: DbI/CHLE DPILC Abc YA g
L>RCTADRE (A, /) DILE Pl SPOT Do

0°CSona bCH M o, aP*{%®/Lo™Ne
SE>ANYUNC L=a DI @ Ha A®CHI< b g PNeN g
a<LSbBNNOC o Ha A®CHILSI= e,
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6.2. JYtP~%a 6D¢

ADSINNNE SIPe g Mgt QUYL eDC, IDcSdYD><C dCC a<LsbsbNNg, <>
GBPPIPNPENE S g Mg UYL eDC QL 5 dCAS @ AQ /LS 5NP SH>APISASK >
a.a AbdC® 6.2.1

6.3. IYCPo ¥ /daboC - dYUsPv% Sd5P~C

ADSINRNDPIIC b ><<C adLsbsbNNeDC PILe, <SaAC N>NYD>ILSIHNC
ADON RIS da Nt PIBC>a N SHEC®CHNC ALALD>HCCHINJS, a<LsbsbNNeOC L >
03N <SdaNt adbsbsbNNedc aNB>N*NC o3 c<5daNC. oa D P gse<c
a<LsbsbNNeDC PreLe BT, SPNTPo, Dc®NCP>Rc<o*L IUC>o*L/<Sa oL
QYLD SILDNC {DPCNshseILexPe)se [ 2q borlo.

6.4. b¥bdc Ia  CLbCNIrV* ‘o

A>LLdS, DILE Sbedea Do D> A%LC bN*LLC, /D eCHLEINE, ICHATe U< C
(A QYN <L Salheof LebCPso P Lc®.of; Banfield 1974). Ac<sehse>Jc
D>on<dartasoc*lo® oD oe<C 4 N<C LeaPI%® o0%DAan<dsbso Mo DIrlec
SODALLALDNC, PYdoc SISYTONDE® g SPPDNONC, % N<C DS NCD>SbeCse Py >LLC
QLo GSePLSHECSe AN LD 5NP 5@ SsdNTa® N> N/LAY Do o oSPP>No ™ o¢
(Urquhart 1982). Actbeae, <%UR<IC Ac<dnbDE®, AL SISOy DLA Qg

YD PN>o M 0¢ CSa.of Lo PILot oSPeNb/<dn<SbSa ™M ot DLede, IP>Lse

o N SbCCST ™M 0 NN o ID%IPNa® A*LADLLE (Tedesco et al. 1993): Sb>aL>I/LIs
QNCHCSo*Neg® L ASooT o NPPNHECAL*NC SdATbCCSa >N o

NP 6IPNob TSPENLA e NMAPC NoSRPC>ILAM o (D%0%), <> DLINENNC
NTSRBCPHILLC NMENeg AR <o SbAUDC AP>LbdC L5 D>P<PhedS (Adamczewski et al.
1997, Adamczewski et al 1998). >P>*dC, <ISa SdNNPY>YC bN**L¥*a A< <AUDC <L >
DIeLC AMAgehpseDNe DL bN**LLC, <UNULNAS <Sa LNAS bNe*LDNe (Banfield
1977), CALAC®N=5NC Q%UNE Ac*UDCBLOLC bN* LN 5NC
LBIATBLAPLD>E*N® GSPP>NT M0 N>y n SbSasIC

T SPENSEYD>SHCCST N 0 o,

AINL2C DPNCP>Rc<o™L 1WJa  CPSHCN/Y QS Sb*LD>cS*LC 5GJIr
N>NYDALSIC DN <LARNYSa Nt DILE bN**+LN<oNC APbLede IONSbSyn<d*Lo®
N>NYDPLYASbSas ¢ DPIAJNeNo, <L, CLea PN, <DcsdyocC

QY 0D>HECPa SdHd PR 1M AP 15-10¢ oMo P>Csose PILAC
avLbbNNIo® a<LsbibeC®Io® PN<Hdo oaAa*LC PN (proposed MX/11),
Q54\seDse (DpYGHUNse MX/12), <L 0 A%asT PREcSe (Db/GJ<s MX/13). Clo,
A>Tt Ac Lo <de®>% D> o%lR<IN*a Sd=HMC a<UshbNNeIC AP cc<5d=5N¢
Lo S>NED>ILSIEONC I PRt adLsbshbNNredC, LOA N DY dWa a
LISILD>E® ASh NS SPPeC H<da (DYSPC>NSe MX/10), CAbo DILE
a<LSbbNNOC G*PLLLE Ly D oSt/ Rec< N Lea b>se IDC®P>HheC®IC I%Ja  *asIC
<DBCPHNOY. LIA*L @ SbSdYPLTRC IDcSdhr<Nede CLAC DPBeCSII DIeLC
a<LSbsbNNOC, CWUa  NC AP>LedE PLINPRSHGIALLC DI L 0f bN**L<of.
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Table 3.1, Recwnunended levels of TATLL quotas, and basis ef reccoumendations for managng Nunavut aoisa ox pepalatons,

aa ASP/NC 6.2.1:

C M0 oy I Baedd 0N 2% F MEAN 3RUNIANGE eSUMAWR SEMINET N J0U 7 (2My 2% ST MERN RECEwse 07 ManNa Lol JITN Irewi sinee
- v - - 186975, TaH allows for 2opu afion growth.
] 202 C ] SURECTIS MeVISOn penditg GaE ananysig. &l IRSNnood M Mo aeEIpriEae TAM S 3% OF NEan auungancs Samas
Like'y 20 pepulalon Anes 127o2 4369 NE Aaeear 19 36 REMETs 0 IMevemears 1A #a9es on o7 of wwdl GRUNTEaNse sauirmims
70 R =F Filt} Wi TR, Recammens &l vwing cary forward of masimum gt TAH dus 0 lerg higtery 9f UNuses 1ags @ng evVgenss suaassing an
increasing oeoulaion.
Hattin ar T wF =T TAH e Wt FF W ierar | Ghdl G 1 SRR a0nd friund 1 iV BT SueaeailEie.
14 QAT ME T4 TAl hassd 90 2 2F minimm ewdnt 2F Mmaeak ox gressnies i1 surrey i
& I 50T 50 & BAVSE @6 TTOUT ANy RENSICAY @ong e coast TAH Ragss on 3% T MIMIMUm St O MJEE ox ZIRssmed I sUrney o
[ Wi Q TAH leve! get oue to very low akundanes: hewsver, @ smal TAH may ke reeor mensss aner survey caledlations ars comg eis
. RB 20
90 L NS SURECTIR TSVISI9N, FAlRNAIS 100 NewW TAH Wil 86 RESed 20 Fales OF Rolw &9 4rowin ars e eRISEVE O Regliuie S8y 10 Iesucs
e the population. Guoia il liksly increase. Ressnmend aarty forward of bruead tag for W02 RE.
12 14
_:‘-.D— MWEd1Q Wl —ri:ﬁ The cument tal harveat iz far less than Gven sereenaiys enimates 2 the TAH, sene TAH & reauined,
Y] 340 | WAV, 180 of 230Ras80 on 4% O PORIENen eImals, W 1-GN, DORUIRten eSUmELE (adull Muss o] 2200 (proEsian
MR Maa g oy s frosh 2a87 82180 SUIVEY 1999 and 20003, CUIMent J0pURUCN S1a1Le; JSCrsasing (1T, SN2l 3UIVEYS|, recimmendsT I81e o7
) REVESL VM L ALT O GG KT T1- O, BORUIATION SSUMETE (SOUR FAUEE SxEm) 37 (Edragaiation from grouand sarvey 20025,
fidals) WAL Y 14 GLITTENT SR auon states Insreasind (R 1L Meoommendss 1&g of NavesTon 4% (AR O & MATT-EXA Mas resrl Saimag
' Cail LS QRSN ST TARTE SWvEY JU99) Gulen ReRUEIn FIaNE IS-C0enNEing (HTY ), Meammenced &l o nansg:t 475
LK 1w (UL TAT 9T 0 WINSIS UrSUrveyss arsas il unner (imasan (¢ ganeres, 8.4., Iredgn Jround SuIvey gannsd sy
Kugaaiuh ATA) Thee glivesion o Gus g Gs ailergn, samnsniies i AT B e sy of g 5778,
20 M2 BF 20
b - TAHR BEEed oN SUNSY I93L0E, SRPresimansly @7 OF NS I9wWer SLIdencs IMISrval &7 SURYeY meens. 1AH Ievel 38l amnas
LuRaTen Qrowin, QIVISIQN SEIWEET T MErn FIvaig (P} &re SOUm mIva G GIT RETEE 90 MGERCE M ene e (S9SN a nar-
Kivallio 101 W12 Sk 0 MIgratoTy SEECiET @8N0 A AErAraEnIc SSRErAeN N SX5ESE OF KNEwWn MYVSTIENTE REIWESN MK ang &5 as Lentnes nne 199
MUSHDK Copul F1o0 Sumvey.
TH ] Thelon Zame Sanctuary (mc harest alowes).
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6.5. A/L_S5CPbba-6I% PIC_526-C JI—dA/IC

IDc5dy ¢ D®C>HCA*Q d od <Ya NS Sb>ANLPNT® AYASHCSd=oNe Med*Meg® <L
drepeg® (tissue) <Uyhao>Io® DLt <Ho LSa DL s <JCDHL MU <dyDyea ede

L@ 6*LPSLMUC 4UN0° 56 @ na ATCHILYN <L LC. <Ua NS B>N®Ne/HeCn e
ao/®oPNe acD/eCP/LNNAc Do b>rhPNo® DR 5*GC “d*LIPNAT g b*LC®NC>ILdC
SE>ANPNAC T DLYcANIC Uy D>®D IS DNPNCIINS (B<H%, o PC AL L%, <UN/<Sa s Lo
DPD>*PNJC @ oa A®C>o™L, o> >SLM bN**Le DLIGD>C, <H > DL PSL*LC) Cled<cLe
@O AYARNIC AcDeb™CP>bCndb®> NNG®C>HNe CL® BI™Le DdCP><C.

7.0. 9dGPNYNE ALL > ADcSd<N<

CLA® b™~Roc, PILS a<dLsbsbNNee D o®/Rec/L2C sPNT>a PPD>o 30-o- Sb*M*Do (Fournier
and Gunn 1998). P/<loc, oaA*a T, Do%®/bA*ac DG % N DPBCNLEa®, adlLsbsbNNedc
ACBDST*NC 0% <IN T<C, MX12-T <tL> MX16-T, a<LsbsbNredc A b\ cb e DA >se>c
1990 APSo<o*M 0. L= SoNSa® DNPNChe*Ne® MX13 <> MX15-1¢ <L Ac,
SBD>ANPNAG ST LeaSa\Doe<a (2000), DILsbSa>c > MX17 ADN /LU <%, CLoTDoC
SO>ALYNYDN® @ o AYYLD® APGNE SPNTD>o Queen Maud Gulf <L Adelaide Peninsula P>IL*Mc
0% cdlLa™M ot ABNc/Lo™MC DILS a<dLsbbNNrOc Ac Lo ANCPIA*an<c®

AN CPLLLN oM o® adLbbNNeDC PR HeGC HYLIA%aHNE a<bnAla®. AoAC Sb>rLo*PNJC
DSED>/DILLTR®CDS DIeLC obCSon v o® oa A*aS1C ALl DPP>®CHI SPPeCHNe of <>
LSA®D_C SPNTDC ba va.of.

Cbda >*LSe/L<se PyJec<I Sb>ANST D> P®IMt (D€ DILC > CCHA*N® . 0f <é\b/LaD>Y.oC,
ac PhLPEq DY PILE o dLSbsbNNPea>NPC SPNST>o 50,000-.0°LN<*Ma® BLIC (AcPyD><oSNe 25-
30,000 0a.2€ Ac_*Lo ASbHON< sPPeC H<a).

bN<oNC JCACS Lea>¥st 465 SPNTHC oa A*a*L.ot <L 1500 ASb5D< SPPHC 5.0¢ CLoLe e
35% <5 5.8%-n L J<seCC Alae<a® adLibsbNNOa® ac PACCH/LYa Leb/LoNe.
QYULD>SHEC®IC CLaLe LYy IC 2.6% Lo 4.7% SdPo®<a acP>h®eC>I/LIo oa AT <Ll
ASb N PPHC H<da Leb/LoNe (DPSheI 2.6%-T0 4.7%-1¢ CALASH®IC D¢ a<dLsbsbNNec
QYLDSHEC®IC QSGUCLS dCAC o%JCAYSLC-).

CLA® LN, NP egSh®>C Sge/eg P NJC CUYD>HCC®IC (rafesPegNC 0.7-C 9.2%)
Ceda **LE PpNexNDgd P> YDC dASYLo Mo, ePCANDALSI Hd <de g of
GsePeCP>ILo M 0¢ dJCAS, D> CPY<Sobndsb®>C @ 5 ALY DGPCHa A I P L HNe
PIATSH®/LL® Do € CUWULP>HCST DL AN®PCDALT* M ab. a s ALY <LC

> CDYSo Lo DGPCPa AL®IC Aa ®C>YIC dCAC a*LJ*6P%asSLC <L Sb*ULDA*a/<bdC
JANC>CP D,

a5 ANYLa*LJC SbBANPNATS O DNPNC DA% D*MLC ba*a . of DPPC®II oa Aa*L.oC DIHLC
avLSbbNNOC ALSaPNNR oPa AAn<Ph® dCa® SbD>ANPNAT®Cb®eN*ad SboA*c* M a®.
DNPNT® ASa CiNeo AT <UL L2a PN Hd SboA*o Mo DL o*Lo™ Mt A%a S ot NP<HJ
SHD>ANSCDILNC Sh>AN®CDNNJC M A0S DPP> oS Sh>N\C>SHECA*Q GLo<C.

SPNSTDC ba*ao Lo PRcD< PNdo, biYbec ®a® IND>ISINSb>L>% AbdSe/d| d2q eDa,

>a *PNJC < A DILC a<dUsbsbNNeD>So™Ne > 15%, AbnbD>SbeC®IC 3% DN®CP2a NS/ L5
APbACII® @ <dLSbsbNNDC A As<c<I<*a %D (CdoJ Campbell <tL_> Setterington 2001).

DS @ <dLShSbNNEDC SPLIMALY o0%U<ANAULE ALALD>SbCC OIS L™ Sh>ALDY/La*LJC 1800-*M o
<5 1900 APLH<LEc<da™M® o (Gunn et al. 1984, Barr 1991). PY<loc, Ac_*MC a<LSbSbN eI
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> 0%/ RECLC PR HGC P oP/ RN DN L5 d*Ja o D>beC®IC Cbdao CHI* LD
SdSYTPNLLA D P ®DC 3%-T° dYae<st o c PANPCHILaPo.

0a 2 DILE > CPo™Me o <Sa PN /DcDYDrA S APDNYD>SI 5N Sb>aNSae e L
SboA*on/LY* 1 ACHNLbag™*M* 0 <L boAcPPCP>beC®/Lo™ M ID>c Yol
APLCDPCDILo N > PCCDSHeCILo M. I>C P NNNE <Sa DN AchSYLoSbn<Ishe>c
dOD%/LaP>Yo aHaAYACL N CAJPPNJS IRND< SboA*a*L.oS, DILE SboA />N ASeg/>C
o BLIC 4RQN* Mo b>ANSae, ALy Ida UYD>LC. a<dLshbNNAOC a Ha AY®eC>ILYn sbsT<c
LIPCPRcAyndb®Io D PNCPRcdo™L IPDBILdDOd AP PND>C /Lo 0.

AJaASoD>beCeIC sbrLPGrL AP YLYNES 0a AC SboAA YT M 0f Ac*LJ*a SdeoNe
CL5P* 0C DI 0f <5 SboA*o A% ot <L Ac <1Wa PNC U A\ SbeCeC*Ne of
NP>NHECPa Sa* N, IDYDLLE <AL e oc<SLC <SasA > NIMTO%bARC BLNNMN o
oPPPcdlMo® (White et al 1989, Adamczewski 1995). a"rcbCo*MC oc<So>MNJC
<PIATbPY/LIA*aNdc? onbCsoa™M* o o PP NIMNC oc<d®N N S “HAC
0d/LL%a5d“5NC (Adamczewski et al. 1998). JCNJC <AtL> dCSbe*NeIC PLcsheNCHLC bN*L>NSe
AT 0C L5 <aCDSHECHLC <UANDTHONDU T NONC BLLC PYAD>NLERG®
DILCSbeCio™PNJS, <AAEP TN ADSeASeC>SHC A bse>C,

Lo Ao, 0aEC GPYILLC DILE Pa Pblci<ot 1Wa C>heCPa So Mg,

QO A®RCHI/LYANbe>® DPYD>La CY<IIPdC HCPDHECHLC % <<C D> SYAD>ShbeCNE e
a<LSbbNNDo® PIATb®/LI%a So*La® <L <PDAZLobIA*anbSo*Lo® <tL>
A>onPIt II%CP> o AP PP rCP> oo, bN**LEGAKC Aa A®C>SheCH N 5N (I A) <Ll
0c<dcGrUC (ADYJY). ADLedS, DML sbSla > osNe bN*LAYDC YD eC>LLDNP, ICHISIC %Jr<<C
(A5 <N <L <SalNeo€ LebChe oo PIeLc®.of; Banfield 1974). <%U7<<¢ AbALD>LSLC
CALANE DY <PDATSH®/LLTQ®>% DL ceab ShD>aLLD>Ja AN, PY<doc SISPoSehD>Is
TSPP>NTNE, I3 RC YD PNCDSHECe AP DLLC <ty <GSePZLSbCCe A n LD 5N S SdNTo
WSS DT 0f PPN M0 (Urquhart 1982). Acbb®o®, %U<dC Acdn DL %,
A*LASRAEHPLDY Ao YD NDo M 0 Sa.0¢ <5 DILof osPNSbe/<In SbSo >N of
A>LhdC, DL o SbCCSa ™M 0 NI of ID%IPNg® A*LADLLE (Tedesco et al. 1993):
SOD>ALDILES @ NCShCCSo Mo AL ASoo ST o NPP>NHECAL*NC SdATSbECSo ™M of

NP oo gSPERLNe g NMYPC o SRPCDALAM o (D%0%), -l DL*NNPNNC NgSR®eC >/ LC
NrePeo ARc<obAUDC IPLbde L DP<Phedc (Adamczewski et al. 1997, Adamczewski et al
1998). DP>*JC, 1Sa SdNPL>NC bN* Lt a AL AP <t DILE M AgSePeINe DI LC bN**LNC,
QYUNULLNAS <5aLSAS bN**LseDNe (Banfield 1977), CALAC®N=5NC %NS Ac*UD>CDLo5e<C
bNe*LcSeN< 5N PIATOLANYDENO% g PPN 0¢ N> DYLYn<5bSas
TSPENEYDHCCST N 0 5. CALANS Y, DILE QW< NC 0bCSa>NC ANCH 5<AC® AL D>NC U< o¢
OBCCST*NC AL AP<oC 0PNHeCYLan >N CAb**Lob ¢ 5® (Smith 1989). AL sbDs%
0PCSa N PN®BCSAMJC DR HGC Sh>NNOCDILo*MNJC 0bCSa*NC % << ANNboIDA e N eC
LSao® N NPLo T 0 (K4U<C Sao® ao?J*a A cUALLC 0°NAUNC oCI¢ adLno<cseCr o).
CL®a DPc® <% NS <ea Pl oM 0t ARCPa L2 U<seI® 5bhasbCn<sb Ao o

Lea D%, 45GJ< Ao PP IPCSo™lL <P AYSSPLLS D PO dAYLo* Mo Lo
ADSHEC®IC b oADT*MC, @ > A®ZLLA®PIN ACHE NS SboAcPPYALDSHCHYLJa®
Q+PSbNPJCHALENCDIC Ly <o PONJC PP<lo S>NPLSHECS HNe N Dl DreLe

> CPoM0¢ IPIAJINNE, ANcSo*La®, SPNTDo, PabLiedet dJa A AJ%ase>C PR 1 (¢
31 <IDSOCPSHECA%N <sepc/c/<IDbde % ACP> H><15beCsdy >N eo Lo oc<dc®N N >
UaPC>NYCCS O SbIC>YPdA\ >N 5. (Gunn 1984).
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CAPSQ Y RECIDATQ D% P AAQ AINEN® Pa DL PobeaPNeNa® DI Lo St (TPC, AsbseN,
SPAD®, PaPLcSdC). CLedd ARc<INCHYC oCa® N®Pg<eIC (> aPIo® DML .o¢
a<LSbsbNMDoC, PILE a<LsbsbNNeIC A sy s<qeI<H o <C, Pondarasontly*L
AONCRT* M 0 bbb g PCPIA*a N b, avLibi/<IPeae<C L5 <eI®CP>HhCe<C
<LONPCDSHECST>YNJC b PPCPIAandc® ARC<a D>t Do/ Rec<Jo*M* 0 N DT,
PPdoc AONCRE<o™NC PILE adLsbsbNNrOc ACSHDSo*NC <PDATnayeC g
PLSHPCDIA%aN<dc® 2a<da®ICGLSa g <Ly oSPPob o%YbCCSo™M*a® oa < Ac*Lo.
CSRT YD dPa<ec<do™l oCo® 4eo<da®Ia® NP RRECLLE PPP>C®) |C H. 5 CL*a

D> 5Nl cPCPIAaN<c® DPDPCOIN DLIY M 0¢ Ac LD N DIYLAC,
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