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aoaAYA*NC
L ol 2006-T, <<LRNcNNdC (DoE) DobbcD>c P> Dg?c HNd 00 DU BLIcANNPC
bNLA*M*0¢ (NWMB) aobaAYAlLYo® IDcdr<Na® 1UyDYtas®do®! (QYy>L*a D) <o
dCsb>+NeDC PLheNCHYC 0a D ANSIN® 0f (RN ANES 2004). Po <o, CLbPe
DLYcnNSR<ede <o 00 D€ D=LAP ML (D**LA®) ASLcc DTRC IQNcnredo®
Sb>ALNNDN<Pbo o d®Da® <D dr’<~NP>~Yo® (www.nwmb.com/english/events/ae/meetingl2).
Codd DSbDYDILIC ShD>ANeb>aPC>CSPYLDC IRNCNAd® 0f DN INDYC G5 D>L*q *Da®
Lo dCb* Do PLcb®NCHYo® DML o <o AS?DYDoNe La *Le®NPLIC DNPNC
Ac P> 5Ne Sh¥LCALdS Sh>ANPNAGS, Sb*LECTNCHALLdS a.g*o™Ma® DNPNC bN%ACCD>ILLC,
<L AoAC SbP>pLDb™MC.

SPPSOC 5N, DI LSbSar DI sPPSeC_H< SgENI*LC SPPOCH Mg <ty SPPSC 5% D>+
DRR5GC APLAD< 0a. Ao SO>AADN, ADAADN <Ll ASANT DILLA<AYNE DvDgb
ASLoR\D>SHEC ALK ANE (CAD 2005). AoAC DI Lc®gLYsbeCe/LILoe CAL**Lo Dbk,
LRLPS ACKYDLYC ADAC 0%W<INNECACLAQ SHECHILNL*NC DI *g® SdENI< spPseC oo
PURA T PURA OC,

P2 D>ILLC NP>N®bYLHNE ba CH>< DPB>PC®I*L oS, /STOAC L=JbC®N=Hoe,
AMPSGSHECTILDC qdN*LJC DPD>RCI® PA“HS o CAJZc? DILAC DN®CALJC

<o bLJNb® AN C*YUa o T DIrLo® Aold**Ln /LY N (A oo %D% [) NPB>NcP>PeD®
I>AADMDC PPeC 5.0 ALy CHPND>< SPPSCHe o¢ PPD>C 4000 A c®DC (e Ad®/LYa o¢
1999). HADL (1991) CHLSe/Lé\Cc >*D% 4500-3000 D>P>C L ¢ & D¢ DIra </<da CHPND><
PPeC Lo AL AALSbc®Do ADbeCio™ Mo %P/ gsb®II® SPLASHEC®IN= S D¢

> 0%/ 5] G UC bt 5 G LCo. HADL (1991) Coda LD A ol<**LicSa® Sb>rNCD/LIa
DreLeot 4Ua bCiobaDLio® otNc > "o o PN P> "o o 5%a< CLL/LA™ of.

1 “grgyD>Le D¢ @ dLshoNMOa DRH*GC dAY Lo o asaAY®CHILI%® /Do gt A PdE o ¥NC
a<LsbbNre® LclL®NJS CUyDI®a e NCHLE N®PeC>ILLedC 0a P DPLIcAIAd* 0¢ CedNda. dAD%/La*L
5.6.16-M 5.6.18-1¢ <*"PNc”.
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DP>BCEI< bava.C /L o cc PPN od Ao Ded/c >®N=5d BPBC 1000 LSPADSONE,
ADNAC PDCNC CLD L DI, _Hc DN HNC PYATCHC DDIC I/ eg®Dab Doe
PYURASCDC®INE ADAC /D 0¢ ALl NP<HJ Lra b D<o AolcCH1e, 1950-
*Peg, LRLISHEIS 0PN >®>C A o*a® 0a.cUPNY<5NE Sb>AAC™ I>AAM .
CALNA*Q <P, L*aPI® oac™lL ASALSE N5peC>c PPI® LRLedS Al g
AaA<dPNsb®eDNe 1960-*M0.

NNG®CH>ZLLC Codd Ac*Lo<I%IC CAS< (2005) bN%®A %/ L4 g AoAS Sb>ALY Db e of,
CAL (2005) AATAbCHECHILa™L CLYPa*L%Da® oa c*a bN®AA o Sb>MLoDIo®
ADP a5 IDNHECHILL Mg DML 6% <o At DEIGE of, DraseASgad/Lc DD
NNGBILLANC Sh>ANSIL oA YLD ADAS SE>MLEDB Y g /D <BYDNIA>a DN Lo,

SR, baColl <dtLo AND<no N>PRAE G5ePe/La*: 2003-T, A5l N>7RAC
PN DL 0f SbDANPCDILa™NC G4-T* o _5a APICSb®eNC>c D>o>C
“D2LATHE/L®IL % - IR H<ISHECSYL 2> ob 5 Da PY<lo IDBCDSHC AL (AL
IDBCPBECHAAILND*NOLSI® NPENALo*LC, A% Prec<PLeedo), <L
LU0 (BD7ShNNC oSYNE Ad*M o a<db*Mo 5 DNPNC<WUZLLS 2001,www.abi.org,
0aM>CE ACCSo6*UNa® bNBAAACANE bIRSHNNNC), BRI bNLAYC DoYSGHLJC,
DPD>®CEICLT AP®DI® L5 DLIAC Sb>ANSCHGCc P®DC BPPCILI osdNc
Sb.oA*T*NC QL5 APonShCCeRCHNC L5 a5 ASCHE 5Ne PILC
ML C L CI<Sa ™ 0f bed<IPLEY<Sa™ N DabbiLse (CAFF 2001). 1800-*M*c,
CPNN*PeG o DILsbiond M IdPIr <tL> <1 bl



ba Cl, DIrL¢ 4= CCBILSbC>C >®IC 1960-*Ma > on<da ®dl o Mo (bNLANLST
[ C>NC bNLN). L*a GCWUT DS, bNLAGE S SboAo ¥ ot

D> o< ®I g GeC>YC ¢ ba Cl (COSWIC) a o A%/ DI >

@ 0aA®CH>/LL*aSo Mot AL >%and M et CRRAQ S, oa /<N, DI LC

e CC>AL DI 2000-D>N<oJ “a NS e+ PPgae”,

00 YAl 0a 2, SboA*aT*NC DI L 0a A% ST Ac La ¢ <bI®CD>I/LAQ S6>C
LcbLsb®Nea N Pa Py D>PCSHeC®YLa™ M o DI LS A Mo 1800 Alcc®N“oNC,
CALANS 5, oPSPCPHCHILa M 0¢ DML AN c/LDC Sber*apPINe DL/ 1900-
PG oM.

Poda, DILE PN®<LGSHYL®IC pa A*a ST NAD<dno (Barr 1991, Fournier and

Gunn 1998, Dumond In prep.).

Ac*LJc, DILE SCNI< PPeCH Mg Pa Dy DGAIPCHALE*NDC 1800 Al N=oN1C,
PPdoc, AFLPYDES 133 ¢ o DSPC>c D®/LN<*NC Elipse Sound-I 1916-To® 18-1o0°¢
(dLa<< oa*LoD>AnYDI® DR HeGC CHPNP< SPPPCHLa®; Barr 1991) <tL> AALNYDI%
NPSHEC®I 0 ALD>_H><SbC®IM D> AN D 5Ne DILE (A5 ID>AADIM>C SPPeCl, <L
C=_5PCS Barr 1991, Dick 2001).

INPNAN DAL ACCSahb\D><o, AoAC bP>pLYDb M NJC <L CASLoNo®
DSb>I/D>SHCCerLIC ADZN PN b, DIMLe<HbDCY LG Ul P o Dbb . DA *LJC
DIreLsbobPea AU QL PN cda™NC AbAD AU 5Ne (Barr 1991, Lent 1999, Taylor
2005).

DreLe AgPyePe QLo AP7aSbCeCSo™Pe: DI L CALASHCD AN IPMPNJC oI NIedeDC
0Q %D AP®Ig® (JSYIHLADNC A2 AC <@ SbCSa M, PYUABCSa™ N AP HNe,
ocP>cSa AU ONDs, ASodidL® ICDISTe A%LA o DPHC a L LG, Lo <SaAC DLANC
15-0¢ %€ DPP>.oc NPONP; Gaillard et al. 1998, Gunn and Adamczewski 2003).

D 0%/ RCbCa*NC TN Alc/La™L (r,=1.30) LSPAA®ING A*LADOMULC DPDC



aLGC. PP<oc, AlcdLo™ Dol Sa ™M of NPCHUIASI®, SPPseC 5+,
B AAS AFLPYDILSS ARNATRNPDS SH>ALSBCH 5NE > o5SheCSa™C 2,

SGUCLS @ 7ncbeCSa™NC Sb>AN®CDILo N 30%-T° 70%-*LC P/<loc Sb>AN®C>o e
Q™LA P NJC IDeCHLIACD® (Gunn and Adamczewski 2003). Adc A% \edS, DIl +e
CdYP>beCe/La > sb*LCAdS Sb>pheC>NHMC a Ha AbdC>HNe ASoDSo™ Mg
bNSeALC>JNNMHECEIGNE @ /d<C 4 \®CD>abde Sb>ANPCH>aNC L DIrL*N"C
ASo<*JN®NHNC 4*a /LSbECSa*NC, ASP®/LNC D oY/ <Io™NC DR H5*FC AL o
NP>NBRYLN=ONC Do/ R ST Sb>AN®CDILoNC, DIl e
QNCP>B/PNE*Q®>C 4. NP oY dYo™L 23-T° 29%-1¢ DILAC aN®*C>o™M* of.
D>PD>®CEI< PPLC C ba*a g, PILPC AN bN*g N DILC rp PPN > 5%
re’Ng® 25%-¢.

DSdbCCST ™M AALPYD>LC a c DENILLDIedE DIeLC DPD>HG Ao Mg LPg®
NP>Na Lo o CALAC®N SN @ bar*a AALLC BP>YNC oal N=HNC,
SE>MN®CD>IMSbCCia™Ne PPD>PC®I< SPPCHNeg SgeYILLA DD AbbHD>< PPwC <o,
DIreLe 9@ sbeCio™Me <Pl C ISGJCL® (mean 55.5 + 5.9% SE) <L <IS/g\D><oNe
D>PD>EJC /c So HULLIONMa >N O P So NG 5heC/LYGM, (Nagy et al. 2001). Plc*L.oC
NP>NLo*NC, SdS/IMrNDC, ASGJCLS rnsbeCA Y *N>a*L.oC JcP><
LIADHCLADA*Q D¢ DI Ad®q /R Sa*Ma® <L <*aJ*a o™ *o®
(Tener 1965, Hubert 1977, Miller et al. 1977).

ALALR* Mo, DILS <HL Dl <% sheCio™Nt AcJSYPNSHeC®>C q7npC>SbeCsDNe
D>_0Sg*M* 0¢ a<LsHbNNAOS ALl 5 A*a AS 4*a bCso™NC DLV bCCSiaNJC
APJPCD>HC 2 (Gaillard et al. 1998). SbD>ANCLA*Q SHCCPALLEC A*a AS
<*ad*ac*M*o® DI L%0. P/doc A%atc® “d*L/P/®I%/LY N0 acPNo® das*c®
ARNNSHECHYLY D % ad*aSo™MC SdYILn PN (89%) < bP>< dYD*La CAbo DI*LC
PN®P<L I P>®IC D> oSan SbeCP/L* N 0t CAb**LaDbb“c® (Reynolds 1998).

2 ANARNEGE D oY RN So ™M @ NPCD>HEC®IC H o P r®eCP>heC®I® L PAA®Io Po<a Caughley
(1977).



DSdSbCCPNNY™NC LSd of <bc, 0> o PryDLLC, d*Ja N0, ASPHOIPoof, J*o <ot
ALy DSdDA%a.c DA HNe, DPDPC®I< SPPeCHNeg, g sPeNh> < >PD>dC

JCS0 NG HDCGHLE, ANPCHILa N ALy ARCDSBCHHNe oSPRy>a™ e DIrLC
SE>A®ECDIL2 NS, ALPS.0C oSPPYD>IDH>DC DI < (Coda UYL Gunn <L
Adamczewski 2005): A5 <PAD>N=5J, AD>AADMDE PPeC+LC DLI*a o, <L <IdP< oaC
DL Lo ba*ao o, PILAC Sb>ALDHCSadDe dL%dC da *"NJS 65%- 98%-_Ic
NP>NAL Do PUoYd Lo dA**LE <L Pbcc oPryDo™ M da*MNJC
So>rb>beC®YL NP (Marquard-Petersen 1998). AoA® <*Ja. tN*NC D>bbC®/LLIC qL®edC
LPIATbTe<LU/LIA*a N b g DI *g® Do <PIAZL>*Noe\D> NP (Taylor
2005: 103).

DPD>LIC ANCPILLADLGML (P SoerDG 5b DPSh®>® C*Ra bN=HMC JALLLA D Ho
LDYLLADCSDa, SPSbASbheINe /N 5%bP%dg <¢.C JSTP%/L 5o Ac_*abdC

JC e C®IMaDyGaLe), DI LS <D%bCA b AUDC AdtaSocLlMJC asPE/D>®eDNe, I ¢
0WYRCICG I NMNegOo? JPLPPh* NG ab, PRG-I g PPN ¢
NP B%bheCAES 0% X AYDE, AL s DIPLE oSPENSbYD>SHECAQ G H<IS NP,
NP 5%b 5P A A AU TSPL*NC. Actbeo b LJS, JAZLL*LE DILe
NrePeo%bndceo® oSPe bR AP o SbCCGHI®INE IDST b+ NaSeha A5
4R PLo® NP H5bYAbCAULa® T PPAY g o nSHCRP>T AN AdbALSa® <L >
0aGSa® (Parker et al.1975). <€ PSatLn.cNod ddo5<IG 5 > oSPeNLTa® NN of
Do c®o® aNYACDICGALIT® DSdbeC®IC, [Pghg® NS DML /g o> NP
NrPC D0 g oSPPRL*Pgb Dsede/ | ADSHEC®IC <L 5 %U< gSPvaL* Mg
D%d/LADHECSANC IDP*a ASYLIC o<l D®N= 5N D5dbD>C>a< % A%UC
(Coda>*L®D% Gunn and Adamczewski 2005 ) P/<loc DPP>PIC Jc SoCDRAG HL G LC
ADLEIMaPULHLE CLPe QSa “HAC %U< <L CLST<oP DPR>SbNNesne)C
DSdYA*Q DAYDC, 0NN @ Ha P ASYAYDE, A5 RN, DPDYDSAMT DPDbJC
1994-T'a® 1997-1.0¢, 90% DILE LLc D®>C. Sh>ra Y<II%, o%J<INbCSia e

Y ST OWNAGHN U DPDYIC AP A CCHL 04 PCAC ANSCDILa N eab, DILC
0°CNbAYDC Ao DA NCG O 0 gSPENTHY<Ia®N_IC, AS 5 <a>N= Y, DILC
D5dS®DIMa<5N=HNE 1990 d*a ™Mo, DI LMo <IOAC a.ayD>SheCe DSYLLC DR
D2DDSAD< SbaPba®,



TP LBC TN PIAZLAYLC IDLIPT DRI 0 DILC ocP>cG*LC
arcPtasoeo® <Ly ASoANo<®Cl o NP>No*NC (Coda **L®/Ls Gunn <L
Adamczewski 2005). Sb>ALYD 5<% ShoNM Jc <PIACLI%a o™l TP g
NrePeo%bndcea® IDYPde DR, PP<loc, AbPasaesbL L Y D*LCof

AP bCio*LC <L SboIL>a G LE P*LC oS AAANRCHLC APV (KL /<NLR)
1997-T ASoDST*NC AT RLLADC D> ASaDSanAvNeg® I>AACIM>C SPPseC_><IC
>d*a*Lo- (Mech 2000).

ADAC 4*Ja PN o Ha A®/YLDC IP7nsheCia™ Nt > osYSbeCSa™ Mt S/ PSbCia™M >
DAMLE (ALl 229 ACCLAPCD>®N=HNE QL IPPsbeCSo Mt ACNYDSbeCSo e ot
Ceda **LH<ACP>P>C @ dLsbbNNeoc*NC PN®CSo™Ma®, Jc ¢ <L > Ao™o¢
<LANSCDT e 0¢ (Taylor 2005:91). P AcYDC 50 P 5HCN<Hd DPLRedS >R _H2GC
DPD>IC SgIPN/HECSa™L oal™. Ao%0f <LANCDBCCia Db/ D>
ASLBCD>HECITHNE H>MN®N 0 0%INNRC<a D>,

4epeCPRcdarldSo L LUrPIaseIC: D%CP>SHeC Abd<, >N®CHCndbo ™
T PN LYR T+ NJC CHLPCPSbeC/ L2 AZDCCACLNCP>c®DNe D>_oSo*MNJC
AN®ECDILoNUC D o®r/RcdabcGod®N oM (Caughley 1977). a*LPDa® ASbeCAUDcC
D> oY R/ d oM (AALPSD>NSe M AJSe?LN“OMNC-0 P b b o JPspSeDse
AZDHECNDNE  DoBRCIAYDC gPRDbYL T o DLYY). Do®/Rcdo™ e
a<lsbbNrDe PR Nt Abto®DAYDC Lo oUNILILA D DN Ne
DL <IN gD AYDC DRHLGC “SNEDALo™Y  PI®eCP>o O Lanc PeCH o®
4RNP< P e beC oL ot

QD®CP>HCAYL® QU PC>HCa™M 0¢ JPIL®I/LILAD>D® Acb D%eC>N*a o
J®PCP>ILLLdC Sb>ANYUA*Q bCA DG HI®NHd Dosa Ma® A5 DP>NJC IJC>T*L
LaHo*L anaARCHILo*MNJC Ceda **L®I¢ oc<dbCio™*MNJC a’rcbeCP*a So™Ne
Lo <*arll<*aSo*Nc (A5 <*»>N“5J, Milner and Gulland 1998 <L Reynolds et al.
2001). Cbda >*L%Db L5 DNPNc<U/Le DSbclLDoNe CLePe ot <da  AJrD>RDC L >
SbOATMYD>BCHIC  IIPCHDHCNDONE,  <ADISINNYD>Iot  DCCHHECAUNE IS8l
<LFrD>RSINPE >N,



AD®CP>HCAYL® 0a W 0a D 5 DL JBPC>ILabAUD® GJCL®

Coda **L®DNP a.c PASCDILYa? o dUsbbNAOat oMo D>HeC®Ia® SbaMae< L JC.
CLea <DCPHPL*LIc D®ILL® So>ra AIPCPIAQ %D GPCC> 5o 1980-*M o
GPPECDPLI® Coda > L DP>5 ShALL % PP CAS/LaD>N D DILE a kDN e,
ASTDCSo™NC ALl ac PA®CHCHNe AMab D5dbCio™Ne, JoPcC>I/La™Ne
AACECSASb D>®IC 3-8 5%-1¢ A\ DLYDC5Ne DILE PN®<Lc <G n d*1C
CALASHECc D>So™M* ot DNPNCTBD> H<%N*a d, Cbd<d IDBCHSHEC®IC A ID®CD>ALLC CCAL
NNG®HCBILa* 0. PY<oc, SbaahedS D2 LANYD 5ICSILL% gSPeh/D>Sas I

< PC>SHECS®IC, GPPCCALL DHHLAHHECHSC (¥ *+PL+LE DPIIUNNY DS Hom
SboAJ/NSHECHCH N LP%ab SbDAN®C>abdC a.c PANPCDILI IDDCD 5N
DSLBPC>a AeDNe > CHP NN of,

RA*A YL a<LibsbNNOC D*LASHSTPID>D%® JP7nsheCio Mo DoSatln Mo (A5
<LA>NC>o™LDC Caughley and Gunn 1996). PP<loc, AONDdOAS a<LsbsbNAede
o>+ I>NPCHCT N> AYDC (Y SaotS, AohaDbC®I of, ARNIC <>
. PR®BCDILIAQ HCo™NC). AS> CLbdd a<lLibhNNec o%<dIN<K oo™ ot

D> onda Il P> J%a AC>beCia ™M of.

M Agb ADLSINbP . >JC I%Ja  bCabdt adLsbbNMOah >R H2GC B dg®
0%ANNTSIC 0%ANYN T I 526 L PabY>GAIRCDoT N Aae<= 5N,
PPdoc, anaAS/Lev gl <Ho IRNDC IPPaheCio™lLot ARCD>Ya N D%
0NN DLIo® a<dLsbNNOTcH2EC. asa A%/ g M o Ac YD HNe
GPCILL DN, CHLSPCSHC®/La™NC SHD>AN®C>adYC bN®ADCILLC QL5 bN®A > IC
bEONPLSbECH g™ QAP PCDHECSa M o, Lea L D®D%, 4DBC>HCPL o <®DC
GPECD>ALc P>PIC GPPINPNDPC><5Ne o sa A%/ AN o¢ (B on<da Il egsc
So>ANST®, DNPNCDHECSa < G%PCD>ILa*L, ALLSDPNDA*aAC AALPYDY 0C <L
QD ASDICHALE*NIC ANCDLC: Reynolds et al. 2001). PP<loc, Cbd<
IDBCPSHECPLIT®IC A IIBCPSHECSvAL 2N DILAC IUa  oCPa*M®of. L *a >,
IDBCPSHECEIIN® q _sa AL g o¢ AcyD>SHCDALI*a g N Sb>APNC

Pl d®C>o N> A NANRNC (A5 <PADN“d, ID%CH>HECSTNC IC/aPRAC

QDA ARCP>ILIo dd*cMa a.c PARPC>HNY).



DL a<bsbAWLLC Sb*L>cGMLE QSGJIM o SPEN*NC ARSI CY<IN= DN (NI N H%bn <<
D5 b®INP), PCbAQP b <> ISGJI <PAPSHECSNe. NI P o5 dES IS¢, A<D
I>LIB>CGHLE QL DPPhed, AC>SHEC®>C Q5o 5> 0¢ ocD>N HMC @ rcPaSo™ M ot
(Cbda >*LSe/L<%® Gunn and Adamczewski 2005). >PD>*JdCSbCCOLAD><HNe JA/LNEONC
TSPESbIHECG H®INe MMM o IDSabY<I*NIab IPIAT P a.n D% J*a/L<*a o Mg
SboA Mo, IdaDYIC ACHULE bNSAPCDYLda SbMNSAPSAC (Maxwell 1981?)
QDaA®ZLD%® AL O PNGH, AL LPYLLADDECSa™L <PaPesPdea So N 75%- %L
CLY% o¢ QtL> AR oo™t dAahSoT o™ D<o NJC Cbda.gda.n D¢ 2-M 4- ¢
A <PYS ot NP>NPYLOo. CALANS S QNS PaPJaSbeCSa™ Nt AL D>DC
a<LSbbNND o ASaD>Pea Sa*M 0f P7aPCD>HEC®Ia. SH>ANSCDILo M 0t ANy
EDLLADBEC AT ™NC DR HGC oS DML AINE L5 DSdSbCC A= HNP
Oc<bCP o Al = HNE bN**LSHECPa AT AN A2 ILL A Ta>NHJ o

ARNESACH e DP/GPNDEC PIeLongslS: DILLA*oS dCbeNC>N=LHNC > P <C> oo
APLE* L Pe/ L5 1960-*M*o dCAC Ac Db eCP>c*N"HMC AFLS*a®D oC
4®PAC>a DN AchDSHCPALa d®edNe  CLoTDC  <WacN*NC ASLY™PC DIeLc
CdYDSbeC/La™ NS DIRHAGE @ N®CP>BCHPILa™*PNJS b LCAdE  SbD>ALCH> N,
oac*o  DNGALSoDHC®Io,  DWSHCHI®  ADAS  SbDALLDHM o, Sb*LCAbdC
s>rNPNNGE, DeonZ M SILIRYPCCHALo*MNJC acPNc®c® DIl o
SO>ALYDONLMNC  0a > UANJS I>PCIANHCPCHNC,  IP7psbeCia™ M DL sbc eI odC
IDcSdnrINedeC>®IC (RN NAGE 2005).

IDBCPSHEC®ILIbd e, Pl MNC DIELSbSo>LC  Cedo* L LNb®>C DI AC
a<LsbsbNADe  pPrePe ot IDBCHBCAYLOHKL e ‘adlsbsbNrae  Dsb>I/DLGHLC
QA ARCDIL o bNLYC Cbda **L®DD“ 5N a<LsbsbNNONe, ALZ*PNJS Coda **L%erL<,
DR 5AGC APYD>a Nt bONYD/LaNe AdeINe IP*Meo® a<lLsbbNNIa® (Wells and
Richmond 1995). C%a aoaA®YN<PC 4NNy L asaACC/PLoLC dRNcNAPd* of
(2005) @5 ASCPILo™*L (a<LSHHNMOC o 5o A®CHAL™LC A*bd®IC  ASgDSbeCio™Ne
DSIDCST™NC  AALPYDYE  ANRCDOALAPYD ONE a<dlshshNPe o ARC> 5o

©0°CSo ™M B¢ PLABC oM 0> a~bncP>eClro®.).



a<LsbbNAULC  IP7SonSHEC®CHNe ALDULIAYUD  sbxLCAde  Sb>AN®C>HNe QLo
So>ANSC DL >®DC sppseCe DR _yegcC I Aceb e DreLe a<L*re
SPPSHCLPLDIOND5NE,  SHEMN®CDo AL PLhHCCTC o sa A®CDa %N oNC
P/l N adlnbDdot. Lo Ao, dA®ICDALL® A/ PNJE afespege
aPeslslLo™Me AL PCDILEND%,  DPDBC®I< sppeCPeg, DILC  JdPeOgseIc
CAPdQ **[®/LLC AP PCNJCE Coda UYL oD DI Mg I>AADMDC sppseC 5o
Ceda **LsePLe* gD 5Ne BPPCeI< spPeC+C oMo (van Coeverden de Groot 2000).
PYdoc, ASPNJC Sb>ANSCHTDHC®IC a 5o APCHILyNbSad®>C Py geledC
SO>S CbPa SLML  ADPMPC <o g e of (e <LSbsbNNeo P NJS)  CLT<o
a<lnbDC DILshioD>Ldot SbDANLANG  AMDALELLC <> DILE </DHADLLC
AP PNJC P Pegee

aPelllo™Me <L ADP*MNJS DNPNeU/LIS  ACh®N*a NS, ‘a<lsbsbNrec™re
QoaA®C>ALI*aSLE  aP* /Lo o A*edd Lot <*>N/Lo*M o (Wells and
Richmond 1995). “>NY>PLYn<bo™*M* 0o DbD>In/LY*MC Green (2005) CLCAT*LECDS®
ADSBECSINPLAMTR®, gPd®/Lend,  d%PYLYD> o SboA*c*Lo®,  Ctda**LLnDo®
DIRH*GC AALPYDEC ALZ*MNJC SBBAN®CPALLS, I2NPLY*aSo™C a<LbbNrylo®,
QL SE>AN®CDILa*MNJS rpfespegee,

DAL/t NNt ®CH N DNt ST oC  ShDANPNNGE CLA*e SPPCKDLAC
AcDN*Q*NC @ e A®//LIC>S®  ShDa/LL NSt DIMLAS obCSo™Mo®  <Ho
4R ICio ™M ab. DNPNCHOI®N e adaAPCDILIT® SODANPYDCALLINIS DILC
0°CSa* Mg SbD>ra /LA C o%bPC>ILa™M g SPPHC ot obCbCio™Nea®. P/<doc
CAbd RN Jal®  ASRNSHISHNE Q™ SHECHIC b pP®dNe (A5
JCSo RGO G C

DPD>EY),  SbDADILadc D®IC ShYIBNLE Do DIHLeg® DS JdédS  AbSbeCe/| do®
(Taylor 2005 AFLPYDNNNL  DIELE J<Lc*LSbeCndNe IS2NPLosb®INe  SPPeCa,
NP>ALONC QDNALa*NC I<LL*Lo™ e SPP®Ca AbJCDILD%® a sa A®CH/LNCD>Ho
DILSbSaD>LE MX/01 (DILbD%) <t 5 (DeDP<S4) <> MX/02 (dLa<< oa*lL) <o
MX/09 (P=*LAc_S®).



Ac LIS ACDPSe QOIS HeEC DIYLE bNeLYC SboM<<C _oabNreg™NC A of
(A5 MX/05 MX/06, MX/07), Sb>aLa®*Mc%® Cbda**LNA*AQSL*LC. P/<oc, SJICNCIr,
IS NPLHECSTNE ARCDSHECP*a®>C pa, /TC o PLAS, DILE Absér<dea *NLLNe
CLbd<. PP, Ac o DAL oPdS CdyD>heCe/L ¢ I NC Ab®N=5Ne JSTNJC (Taylor
2005). PP<oc, DI Lc DRn<*a®Clfo oal a<lsbAYPc 4%, 5N Da; dNo*ha
NoleXen <L oaGco, ANALC o <L AR Pl a g beCio™ Mg
a 1°*LSheCSo ™M 0 a Ha A®/LYDAYDC DPBCHI< sppeC Mg (Gunn and Adamczewski
2003).

<LEIPCDTLLAHECANTHLH N SHDAN®OCD/La*PNJS ACHD>ST g AP®IC L5 DLC
e Lo DPRRC®I< el QvdD%/LoLoC (Maxwell 1981). C=oPND>< A*L*ao (M/07-
WD) <OD%/Lo™l /L LE (I, DLva®<A®) DAva T oMot C-HPN>< SPPC 5o
(MX/05-ND and MX/06-SD). <L Ac, LSPe <D YD ID>AAI>C sPPeC H< (MX/04-SE
and MX/03-CE) Cbdo®**L*LHLNSHECSTRE LPc%bYULLNE Jc ™Mt JAD®/LaD><db IV <L > V.
Cedo**L*L¥a® DNPNCHE*Mo*Lof, <ISPNILBCCST NS CALA*G™ 0t < CDILDC
Lo SEPANSCDILT*NC APSHISHSTDIC o NNbia DYy PDACLon L MNC DI Sbo>C
gsepeyLape,

AbNSCDILo ™ IDCH>BCT*NC PN JAD®/La*NJC Ao g L®/LDC dUatNa®.
OGN @ A®/LMLC DML PaLheCH g Do JYa DL >AACMC
PPC oo ALy CoPND< SPP®C H<da Py D> gD 5Nk P+l T, dLa<< oa*Lo
<o DEDPBSAMT (Taylor 2005). <IPAASDS oa™L <L CooPND< SPP®CoHd Jc ™M of
JOLLADTPD>De AbPQ Sa\D>oNe <o Sa D> oN D <Ho J™C J7pPCeoelD A HNe
(Maxwell 1981) /c_“cP*aSo*L.o¢ >PD>PIC <L 5> Sbegaes\D>sbeC A oNe.

ARNESACHNC DBJGPCDHIIC dCSbevPDg® PLcSbeNCPa®:
YCPo*MC dSaPo*M0¢ asaA®CP/Lo* C 1WUyP>{d*a I IQNcnrdC
<DcSdrdloTo® Bbbrbe/L** N }ICPo™M*o® LaPo™*c® ANNbc ®



LJy>Ia ®Iot L=a PN . Pr<oc <JCPo™NC <Ssa oMt oPd®eC>/Lony><C
<IrP>R*a D¢ AcHDOCDALc P®IC DILe <JyPI*a ‘o™ 0¢ PLcbeNCP>< oS,
dRNcnrtde AcIn7BLC aona A®/L** oL bPrN®eCHc D/ o™ * ot
Lealtd® DNPNCDSeYLLsb®/L* ML C <H 5 SboA*ony*Ma® oa D DI LC.

NARNDOACPN® <Ja o <UNo <Saa DM AALPYD>PL**Le Do/ L

0N NCAc oI N>NYDYLIC>od®DIo® (d5a“HAC onPo<sLC
AYDCCACLNCD5oNG). PY<doc, ARCP>a A< Mebor<deDNe %JNE <Ja  2CD>bCia " NJC
A7 0 @ DA A®CHILDC BLI oS NN®bo®b®eCSHCeILo™ NS, A% beY*a >N HNC
a LSNP PR 2G5 ¢ gJa  ®C>bCCia™NC SdSYILLA>NHNC (Ceda*L®Ds Gordon
et al. 2005).

NALE N5 DPDGESHL®DC PAD>NCH>Ya > ANC>a A Mb 5<% PDIAT /LY NC
YD LSsa oMo AXDHCiod< <UN*a ™M, NAL <UN*NC @ <sb>SLC
4D®CP>HC AU DN A*LADNCHLE Acd?TJC Ased/ny><ede J=o<I/D>NNS>< 5N,

L JY>NC>a ALSbCPbe De/LN= N NAC DPIGESIL®DC o DPNNYD>SbeCio™Ne
AFNLY DPILYLC N®PIBLLA ™I oP>PNbHAD>HCo<eIt <AACe CLa
<Ja A beCia® o PN HNC bCICHCD®>%® L5 a<LsbbNN ot bCJCHHo
(1,250,000-® 1970-*M*o~ 50,000-Lc_- 1< Milner-Gulland et al 2003).

DrLo“c, ARC>a A< bh_5<]®DNe <LeI®CD>ILon L NC a<LsbsbNredc
D> onda eIl o e\>cP*a o™ oPIA ¢ DLY oS DIC>HCIA*a N Lbsa*NC. I>AAI
A0S 1967-UN“5J  AlLcc DI Pabbcsediet <Wa  AbCade<C  I5de/sbeCs HNe
<o, CLedd a<LsbsbNPeOC B on<da ®Dl o ®hD>shcCa<IC DSIC>BCCI NP <ILScd of
D>PD>EJC (Lent 1999??).

Lo Ao, <YNo®  PIELLAPNSYSbCCSoe  /<QLLNSY oD >%, oc Do ™M o°
JPCCPILLbdC DPIAINPNAC rRC LN ILo PN DL GYSo ™M oc<sbeCo P> N
CL*a Ao PbeCA*Pegt /L NC>L*a <% (Forchhammer and Boomsma. 1998). A5
d<LLNCYSbeCog e ocg*M* o A*LnDa > e o°Nsg*M* ¢ Pt

DI LSboP>beCeDe P>PP>seCse 0a A% D)%% PYdoccCP® PPeCo



ACbc PP*aNHd AC’b*oP*a G a™L. Jcl® A RNbHNe ASN“co<C
J5dGON5*GC oUdN*oe<C, <*UNPo*NC LaPo*C J*arl/LIC DILE APPCD{ QS T~C
Qa0 1N IGCP>bCso™Ne dYa\D>LHLC (Gunn et al. 1989).

JCPo* Mot Jabo*M*ob oPdPlo JIWYatCPI*a oMot AALMYDYNd%bRC
<Ja NS AJLo e,

SbbdYG L QSGJI: 1980-*Ma, A*MD>NILYA<SbSa™NC So*LbdS*L <SGUr
JePECDILY N b%®/ LM% IDBCDHCdy>o Ma® JBPCC>ILLbdS HNEYNIC bLNMYD> HNe
dJa /et CLo DY POa® S>NYD>ILYa S9N DILE bNe LS ASaD>SbeCNoNe
QL APYedS, DILE bNe*Le DILCGCIac SPLNONC AMAcsb*LeoNe SPLAAINSC
Drello®. SPLeC>odS DILe DSdGIA%a AUDC AL >+ HIGHLIr, DILS ASaDAYDC AP
PN o< APe*Lso< <0 (Tener 1965), ASoP>SbeCia*NC D<o*NC a. oo *a®
Ll AL RN N, Acbbease, JPeCDLLyn 5b®>5% <LK 5<5da Nt D> ISbbdC
Lo DPLShede gsP e NP 65bn S arcP*a PNINLLNC IS “HAC
(Coda**Lse/L<® Gunn and Adamczewski 2005).

QJYD>Leq eIC PIeLE qpor|se/Lg P NJCS

DGLAYDNC DL D CDShCCSa™ N of SPP®C 5% D>JUSC:

o ACHIIMC JRCH AGCAcLOJ GPYLo™L SINII CLbP®oC DLy >{e of,
a LAY N 0% 5 <L 5 ADAS P gSbeNC>SbCH>_oNe.

o DILSbSoD><C BPN®CSHCCPa Sd N AUa  tC>*MaP*a 5 HNe INSbsbC><of,

QA A®CHILON® Aa IPCDLC DGLALDYIC NPBNLeQSI HNE IDa€ DIrLshSo>C

AcPyD>oNe NNGSILINIS  AMPdYLYa.  DSLNALDNC  DPcDCDILod®e>C QL
Ac*LNC>oONE AN HACA DY O%LoRD>Sd“ 5N AL DGPCHa A% 0 <*MPNo.



MX/01 -Bl  D®D/PBSA* d<obSaPN,e

Q2 ASCPZLIC PIELsbSoDC: o 5o ACDILo ™M DDA <L
Sb¥LCC®NCH>ILILdC SPPPCSIN™NE Coda **L>C AoAC Sb>ALLYIh*Mea® (Taylor 2005),
SO>ANNTT DY _0bCSa ™5 A c DP®I®PC>ILLC SdvL/PNa® DML DILC obCSbeCse>C
GJ< Ao Jcl LatDNe DeDZDSAM® AU (A <mD>NHJ; aco* Mo
SH>ANPNAGE bNSAPC>C DL /Dol /CLE DML SguLIPYC>c Db/ C
acPNa® 20037 a 5aASCHILDS obCSbCSa™ Nt PLcshsa™Meg®
DDA T bCSo™No®). PY<o /5o DWNG LG, DPDPIC A oAC <%a A tN*>Ne
Ao BLYa® Sh>AN®AC DadbsdL D¢ Ao L® Ne BLAI®ING /dedS (Taylor 2005,
Gray 1987, Miller 1998).

adLsbsbNMeIC obCig*Meg® INPAS: ADAC SH>ALYIH*PNUC asa A®CHILo™L
DrLsbSaDLC Q7S Mea (Taylor 2005). Cbda **L5/LLC So*LCAbde

bAoA DYo®, CALLo® 1961, DILE DPD/DSAT LPAA®ING A BN cSbCCsbY ¢
JH> ICDA®DNG BOSOYLE 5N, Lea A DNBLc<I®ND>TEL O 19611, DIrLe

> oSgMc SgSYIHLA D >®IC - Tener (1963) a.c D>ENSCHILc >®IC 1136-UN<™Ne DIeLe,
P T ac DRPCDILTNC > oSN 19731, <K< /L >®IC 59%-* (Miller et
al. 1977). AoAS <*Ja N*NC So>AAM >abbibcCe >*IC

b DHLNDSbC/ L Do Lo 1967-68 DPD>*La <HL> O Do Mgt DILC
AbseANe PdbdC DRRdC (in Gray 1987, Taylor 2005). Gray (1987) Cdc BesNedse Do
o LSPod DPDco® DILo® DRHGC oc<d®Ddo® 1968-T <> Cdc P**Nede
Drelob 1971106 /<NER 1973-T, SbD>PSa o™ AP ShegsbeCeIr o >Nl

Db UPLo*LJC <t bNod DPBPIC SbtasbCia™l AdaD>l Sdi/a el >
broSbeCA%a<drLa®. AP 1973 <L <IPbvJ/ 1974 <d*o*Lao, 75%-
O%KCHILTME [P RePCDILLC a.c PA®CHILIC a\D>N* g DILE 164 + 70 SE
(Miller et al. 1977). DI*LI&C 0a CE Sh>ANSCH DI 1974-T ShD>ND>c >IC
TSPNTa® NI of ADSoc®a® ACSbNdc®c® on/Lc Do g (Parker et al.

1975).



DL aNDNYPNJC DNSILLC QL5 D oSt RS/ DI 1974 <L 1993
dd*o*Lo, a.cPNSC>ZLHNe 1200-JP<*N< (Ferguson 1987, Miller 1987, Miller 1995,
1998). <SGJCL® D_o%YRcSan SbeCc PPC*MC AL*a Ac>®DC r = 0.109 (LSPAA®INE
D 0%/ RecShC®IC PPPa ISha o).

PUa<do A*Lla DPD>o (1994-97), DPICNedS YL A /DNPdC DedldLaseh>c >eDsb
CALA*onA*Lo®, boSbCaohD>= 50 5. AAC 1*Ja 2NN >abbsbCc >DC
Jccc®IMobo*la® DP>LIC [>AC] (Taylor 2005:79). <*Ja. NC So>AACIIM>C
AFLSBNSbe P®IC D5 Lot PILea® a.obD>hC®Iod LPSPI CALALLS e (1997)
SO>APLINP >®CHL. Mo (1997) ac >R DI 980 DLLC PILe <L > aNA“Ho
50-g® J5d*L<o® 0a ®Ca® 1995-T. I>Y*Lo o0%J<<Kc<IDA*a c >®IC e (1998)

ac DI P®I® 625 + 241 SE DILE DSISwIMoD>o*Ma® 1995/96 >P>bdC
Ar<ed=oNe a.c PA®CH>ILYo® 425 + 136 SE DML DL oNL. 1997-%Jc®N= 5,

a.c DA®CHILa I PNIC 124 + 45 SE ICDPST DALC oS DP>EC DILC BLoc DIC
Q@O APdCP>“Ho 90%-T* oJ<Kce/La™M*ag® CAL**LE 1994-° (Gunn and Dragon
2002). 2001-T, A*LAA*QAC @ <LSbSbNNDC DML C Sb>ALYDcc DP>C AMTodc™L<C
Sb*LCAGC SbD>ANBCNHNC At a<lsbsbNMea* Nt a.c DR®OCHI Lo P NJC
AL A PP bNEa o, 94-UaGeC>C D> DILE Sh>ANSADT,
ACPYD>oNe BLIC @ N®CHLC DIed <H > o dUMSbeCCH g Sh>MN®C>A Lo 1C,

Leabse boAcPse<“cdoPrc: SoD>rL D> Doy e 2001-To®
O PPN Dd DN ICND> G HL®ANE,

DLY®Q S C: @ "NHCCSa™NC, 5 HAC <Ly A*QAC <% Sb<CSo™MC Cbda **seDcC
LSPeg® SbP>ANeCDILaD>NYa® D oSeYRece /L g™ C ShP>ALLDENC pldoc CbdNda
DL PNJC CdYP>SbeCsedLg>NC SbxLCAbdC Sb>pNSeDSHeN < 5.



qYa Ao PSbeCse/LIC /2o do:

SO>AADMD>CE IJa NS LSGJCL® bN=HNe 13-0° DILsbeCA*U<Ce (1998-2006; 8-
23-1¢ NP=J). DPDPDAT®, MX/01, <Ja o P>beC®I® D LCHDCHEILAYOC AL AC
DreLc (1998-2006). oOFLo™*MC Sb>pLa **MDC bN*o™M*o® IWULDbCC®IC PR H+g ¢
<JLD>SbeC®OC MX/01-®.

DAY QWULyDIea eI DGPCHa APIC D oY R<J*a 5d HMC a<LsbsbNNede
0°CbeCSa™Mea® Dabb™<c adlLibbNNeg™Nc PN®< o™ IR 4G L Sa T
> oSge<n /LY Mo (1961, 1994) Sb*LbdC <*UyD>Na D¢ Sb>AN®C>bo Gy Sa Mg,

a<LsbsbNADS FPOLHKE (Coda **LN=oNe 2001 b>rla AdeC>I/Lo*Mo®) Lo
Q*M<Sa®IMDA*a NS IRND< IP7nCSio*Lot. IJC>o N dsa Do Il DP>NC
SbOAC Lo NC SH>ALLDNC, QUYD>L%Q B A*LAC DR HAGC 3% > DI

AN TP<La ANBCDILaSbdy >,

qeIBCPILa N QWULPEea ®IC adLSbNFEOC A>c gl C:
LYyD>Ia Sdy>YC AMLAC CAIML <PDAT DG ®ILE NI A SN Ly So e of

D o/ Ra*MN*o®.

dCSbexPede pLcSbsbNCHC

LYCD>TNC LSa >aNe-IDBCDSILDE*N% Ja  bC>a g,

QGJ< Abdo SbMLdcGrL:  ARNcnNedS DLYot  SbDahNC bDrsbNNCOC
Sb>raAdc Db ANE DA% DYo? DSbclliab Lo <P Peg DPDSCHIT AltNo®
dPcea®  SE>AN®NC DLYo®  Acd®h®>C LW AC>BCAdSbSa M a®  Sb LG LE
S>NYD>YLYa Sd= e <LOLNeCD>Sda e DreLc bNesLg*Ne I>Lede
S>NYDILona®Cye  <YALNSCDSda Nt IDNSHGy™IC  AdeaSsaboNe  Plc™Lot
LUrDYeQ GL®IC AP HNT JUPJCPILYtaSHo PIMLS a<dlsbsbNredc
0K dda Nt Lo, CL*aPN<Hd, <YUarbiCrasont PR 1Mt AP 15-1¢
CLA®.0¢ a <N .ot <D5dy>2%,



MX/02 -Cl LSPcSP

@2 ASCPILOYNC DPIeLsbsaDC: o Ha ACCDILa™MC LSPcSPI DI Lsbsg><c
OCUIL 5 Coda **L®/L Do ADAC Sb>ALYDh*Neg® (Taylor 2005), SbD>ANPN o D>C
Lo A PYSICDAILa™C Sd*L/PNa® BLYC AgMbeCHCH L, SPPOCLDL 50 sh*LD>cGL.C
QGUM Ao MbeCPa ANy L a<bn“sd Ao M@ ®C*L a<lnod dYIHLn DL <N 5
(Tener 1965). L5Pb DIl a.c DYOCDALI Sd*LNPNG® LSPCPI ShbD>rRCDILDC CRa
SPPSeCI® HSheC Mg Mg <SG obCG LI, ANt obCSaD>SCCT/LLC DpD/D>IN
P/<do OSHECSHILNC DPDLIC I SoSH DR a >N (1973 <H> 1994) AoAC
<JaPNMNC BabbsheCe PPN N M AgOR>NYNE DILC LSPcSPT. (Taylor 2005:70).

adLSbsbNMeIE obCia*Meg® INPAS: CAL**LDHaC, Sbe/*a AC D¢
QOQABCHALCD®>C PSP <PaPLNe A*LAa® ZCLoC 50 Ado*Lo- 1952-T 1980-
1€ NP=5d (Barr 1991). AAS <%WUa. N Dadbc P®>C oo lln Do Mab DILC
1970-*M*o- <L 1990-*N*o (Taylor 2005, L<ALS 78). A™MTed*L<C bN*LoNe,

Ceda >*L%®I¢ LPAa? CdyP>c DIC sh>pN®CH/Lo >N LIS sb*LCAbde
SH>ANBC>NSNE LSPSPI 2002-T. AN S/ Dol ACSbode Mg o,
CdyDc DI bCPea A, adLsbbNNIC a.c DR®BCHILL%a c PENCIC, Sh>da I,
bN=5Ne 18 BLIC @ NSCH DI SPPseCT 2002-T; ANN*L CLST DLLC Cdybe D®DC
SbeLCAede, DI<eds, ALl Sb>AN®N. o DLIa.

Leapse ShoA%gL: SH>ALLD>E+NCD®

DLSbECSa¥Pe: Sb>NLL D>+

’2ada 4WUartCPSbeCse/Lo e bD>AADMDC Ia N NC ISGJCLS® bN=HMe 12.8
DreLeg® AYDLYOC (LP%o® 23-0°) PY<loc CAb*LD>*ND%, 1998-Mg® LSPcSPre,



ADSdyPIse qQubPIe eI gb: DGC>a A I®D%® D oY/NCHa ALPINe a<LibsbNNedC
25-PG Ao M0 (SbDALYDRC IR o NPB>NLONG) YD seIC
SE>ANRCDB TG AT Mo, a<LibsbNNOC blatlnd SLC <o
D>on<da D P e ®INe Jcb< IYrnCio™L.oC dCbsdyD>yse -,

QOIBCPILOE QUYDIee ®IC @ ILSbNNIC A>core:
LJYD>Ia ®DC 0 IDcSdyDY Cod oL PN da ®I ISy LLC A%/ Lo o
DR 525 ¢ PNPLc<dcP*aLC a<LibsbNree,

MX/03 -CE and MX/04-SE SPN<o- 4L oMo AP>AASIID>E sppseC 5o
Q2 ABCPILOYNE DIeLsbiaDIc: IDAADMDC PPHC sda MPase<>Ise  SgeNeIr
PSS o >IdNg®, JSTC H b*Pedpb®Ia Codde <I>®Cs>INIC
CALAKEDE obCSa™Mof, Codo®*L*UsC [a. <DcSdyDPILYs QPPaC> 5N /G JC
I>AAD Ao D nrbd* M of,

Jl C32%L AcMULRHLADN® o’Lo Lo (Maxwell 1981) <L LS° DILSbé\><b
I>AAMD>E PPeC <o (MX/03 and MX/04) Cbdo®*L*ULASbeCsSI<C LSPcsbh*LLNb
e JAD®ILaDI [V L V. ALl A LC AALPYDI® <PDACSbY®/L N L
SE>ANSCDILo Mg AP®IC DI QLJILo*MNJC <PDATb®/LIA e N b d*L
DreLegt SODANSCDILaM 0¢ Ac®d/*MC Jc*LJS <L <PIAZLo*LoC oPiha
00 G50C  AYa PBADLIO® IDAADMDC sPPPCHAC oNdot Pldoc <a e
IPc/LbTab  Sb LCNYP<sbAUDC Ia Pd®edNe  CLSAL D*LCoS (Taylor 2005,
LAL® 60).  DNPNCSHEPDse ALLPYDo Mgt DILE DN®CTHCA AN DL S
oNaJe,

adLSbbNFEIE ooCio*Meg® DNPAC: CALS*La D% D®CDTHECTILIL®, b 5a
QLo T<IcbbE Sh>MTAC o JNTbTHeCHI/LMLC DI LU 0T (Barr 1991). A5
AD>N=5J Barr (1991) @ c DANTILGTJE <CRPEAPEC o PIAG I Sh>ANTAC



CASALoSoNAC <L Ao™C IdPOIDC 1252-0° P LMo brd™Me I>AAOIM>C
SPPeCH<lo® Lo SN SPPseC*Mg® Axel Heiberg 1875 <L 1917 <d*c™Lo.

ADOA® <*UaPNC @ Da A®IILDC Aot DILSbseD>Ya? Lo >obbsbeCserL=HNe
A>AADMDC PPeCHAC oMo, DPILE D oSY/Rc®/L D¢ 1970-*M g a®. Lo,
IP7RSBECSa e DILSbSa >N 1970-*M0 Coda **LSAPYyDILC HcDSoMeo® Jc <
P/ oo SbD>rN‘oPYo® (Taylor 2005:83-90).

Tener (1963) SbD>ANCPSLE I>AACDIMDC SPP®C 5Ll *Lo® PP<doc AcA*a i P o<o®
DP<DA*Q®DJ b>ANc PP 3% <L ac PA®INE 4000-JP<>Ne DreLc
AN®CDILoPNJC 605. PUada, A>AACIMDC sPPPeCHIC oM (F* N> J7%L)
SbD>ANeCD> PS> 1970-*M*o <L 670-0® 1350-0% DI*L*c® a sa A/ HN° (Barr
1991). 1989-T, Case and Ellsworth (1991) Sb>aScP>SLNE I>AACD< PPPC HIC oMo
L ac PR®INe 2020 +/- 285 (SE) DIL>c®. Gauthier (1996) a NAc D> 1147
DreLegt oNdo® SPN<KoC A>AADIM>E PPLC sdo Pa C®IPNAC > osbeN=HNe,

Leal®o®<® so>pisaDILLC sb*LCAdS pabd > I>AACDS sPPeC <o (2005-06)
D>abbc >*DC ACShoe<>a*Lo® DI *c® Fosheim 02<dH<o®. CL*a

QDA A®CDILD® YDado “PLI\*L” DILC CAL**LoD%boP 1961-Mo® (Thomas et al.
1981). 2005-T SbD>ARCD>C D®>® JD>AADMC PPLC HAC oM AMLa ST 75T,

Ac PS> 5o SPPC CAJ/c® Graham, ba*a. gD Manson /ST<5<, <LL> oM<lo
Svendsen 02do. /T CAJ/c® Sydkap Ac JS/DNILYD*N%, JACD®/Lg>Is
a.c PRCE>ILc D®IC 14 DML 1000 km? -0 a.c PR®C>/Losb®dNe Clo. 2006-T,
DLra </ Lo PN<lo <Ll DY IDAAMDC sPPeC 5 Sh>M®C>c >®IC D] ¢
ACSbSa N> 5Nb: 63-g DML >a® 1000 km? -I a.c PNPCHILDC. b>pLa e>%, CL™®
DPD>PNJS CLS® DML CdY>NC Sb*LCAedS Sb>AN®C>NHNC LA 2005-1 Aedc >*DC,
DLLC o dd*LJ*a NI PR H5*gC < LcJ*a ™M CdYD>bCCA%a c DI <t 5 40
A°dlrg¢ D5d*LNC CdYP>beCaBnoNe bB>ANADRT (Campbell 2006).



LeaP¥s® SboA%c™L: CLA*OMRo DILE Do%®/R<c</ nYD><C (Taylor 2005:110).
Pldoc, dYILLnDNC DILSboP<d¢ oNdo o2<doH Fosheim  Peninsula (2005-06
SO>M®C>adYo)  AALPYDNS  ADNSCRCHILNIMNC o <LshbNraOc  C>D<HNe
SbD>rNSoP>bECYLIC Yoo
DLSbCCSa*Ne: Sb>ALa *+NCD%,

’20do 4WUatCPSheC/Lo M 1998 <L 2006 <d*c*Meo, ADAC I>AAI>C
SGJCL®  <IJaASbC®IC @ NAWNRIS 24 dd%c*Lo DILeo® (13-31). D.oSoNAC
DIYLECD DSIC [2a e MX-02-T° (KSGJCL® AYDLLOC 16; olMe</do PN Lo
I>AADIMDC  PPeC o),  SbS/*aboiD>eoNe  Leabd®  MX-03 <tLo  MX-04
(ASDLOC LSPe QL A*LAC SGUCLSe, PJcAM).

QYD eDC PYLE @ Pl so/La P NJC

JSLNYParAd®I®  adLhBNNOC  bd/e®ad“oNt  oUANNCCAcoSIC  Loa by
<D%CPDCio™ M I>cobA*aHa AoAC Ayndc™M* o

MX/03 - ADAACOIDC sPPseCodC PNddo Lea e DoD% sb*LCAdC L5 _oadS
SO>ANSTDC DRI IDAADMDC PPRC Ao Sb>pacD®>®  AMAg®RAC DILC
D<Lra /L e aOa A®CP/LLC >IrLsbo>N<*Lo (Fosheim 024,
JOD®ILaDI® o DAR®BCHILc D®IC 2005-T b>MPNATD>Yo® DIvL*of Cdo*L
Ac*L2C, <o a<lshhNrOc  acbh®C>ILoNe 276 (95%CI 197-393)
Codaindsre.  DPDSHCHI[vdo  ACHDST*NC YDA D> 2006-T
SO>ANSTDI,  P/doc DILS SbPoAcheMOC CdoNe CdYbeS, 5%
NP> GHSa Mg AALPYDYC o c DRNPCHALLC L ot Lo QJyDea sdyDC
NNal



MX/04 - <APBAACIIDE PPHCHAC oldo ACHDST Mo acPAPCHALIC 2005
SO>APNAC DN oMo IDAADINDC SPP®CHIC AcYDKC De/SPCD>IC MX-04,
CRRoIAYL® SH>ANAPALL, a<LsbsbNNedc al>A®CHI/LIC 138 (95%Cl 98-196)
CAb=~LseDe, A*dc DS o¢ DreLc  CdyP>bcCcP®DC  2005- /CLo®
<Jard*adyDrC PR H*g ¢ 3%-*Lo® <A/ LoD a.c DR®CDILINIC
INPNNeboto® AN/ LaDYo /DNe<cdo*M o IDA%arP®IbG Mo La.

qeIBCPILaE QULPEea ®DC adLSbNFEIC A>cgle:

UYL D JR@NCE H_ 5> CLE MX/03-CE <H.> MX /04-SE, PYUcA“oNe IDcSdy e
D> 5 D IPCHLANLLC Lo bIs dAD®/LoSa DR G PN o™ of
a<LsbsbNADof,

dCSbexPedC pLcSbsbNCHC

LYCD>oNC LSa >oNe-IDBCDSIL D% JJa  bC>o g,

QGJ< Adbdo SbLbdcGrl:  IRNcnNedS DLYot  SbDahNC bDrsbNNCOC
sb>ra Adc Db Ne IDA*a Yo DSbclliab Lo <P Meg® DPDSCHIT AltNo®
dPca®  SEDAMN®NC DLdo®  AcI®h®>C JYa  tCD>HCN ST Mg SbYUDGHLC
S>NYDILL*a Sd< e <LeONeCD>Sda e DreLc bN=*+La*NC I>YbdC
N>NYDILonaby®CH Nt <LALSCDSdalNt  <DNSHGL®IC  AdtaSAD> NP Pl oS
LUYDLTQGL®IC ASATHIIONC GRPJCDILIaSso DML a<LsbsbNfee
0% dida Nt <o, CL*aPNod, <WUalheCrrassne DO 1M AP 15-]C
CLA® 0 a<LSbsbNMD ot ID5dy >,

MX/05 - ND, MX/06 - SD and MX/07 - WD, C“LPNP< SPPSeC:L

Qo A®CHILIC PreLsbsgb<e: DJao CoPND>< afeerC L L ddcl*Lo®

SPP®CD>< (Maxwell 1981) <L d4/LYD> Ho oa™L L&OLNDo*LoC <AS/LJICHI®
LSPceb™Ly® 0¢ DI LSbSa>{* of, 4P Mt Cod<l LPcb L DI Lsbsa>de ¢/ Hor



o0a*L DAJcA“ON® DL *LC olNdCo A Lo, CALAcC™L oNe. LsPe  Cbd<
dOILYDISe oL LoOHLnPotLot <Ly USTSof A*UACSPE*LC
CALAC*UHTHeCpse LsPe CALAC*UHLNDC CAL**Lo\DbAC J®epe/Lore
IOBCPSHECe/L L Cab. Codde /2o <AD®La*L MX/05 AHC>oHo PN<o
ba*ao s CHPNDS PPHCC <H. LSPcSb*LNC>c®Ia MX/05 (>dva CHPN>9)
o MX/06 (C=oPND< oN<). MX/07 oC%® dAb/La™L CoPND>< A*L*ao. d%hacC
DILE  ac DP®D®C>c P®IC  sgrlL/PN%®ACD>5Ne 2003-T Loy P2cc<e/>NC
SO>ANPNAGE @ To™Mea®  bN®APCHILLC  a daADIILDC  QMLaSCHILYING
Dobbe<dU/LIC  SPPCT  QLLs  obCheC Mot AMLtac® CoHPND< sPPeCLC
ba *a *L.oc

adLSbSbNMeIC obCig*Meg® INPNC: DNPNCKUILIC Dqva o</D>< L g
SbooA*o >N *o® (1908-1960; 1970-73; and 1978-1987) a.>a ASe//LD¢
IPPRBECAY T Mgt ANDN*NC ALy DI 4®a/ly®a o™ (@ AQ /LI Ctdao
Pattie 1990). <P*NC SbDALLDENeg L >IC SPP®C SH>N\BC>BPCCALL H<BN 5
JICBIIMe Sp>AN®CD>BEC/Labde ~ Tener (1965) Daobbc>c >®Is 200-
*Peg L NS, Freeman (1971) Dodbc>c >®I%® 450-g° DI LSbe DSo*Lo® 1967-T
<H> Case (1992) a.c PN 5o 370-0® 1990-T. AoAS <Wa N*PC Dobb Mo
1950-*">g 90-%M=0f, DL L LabGe D> CLHPND< AL IMA<sHNe DILe Cape
Sparbo <L Trulove <¢/OI" oa*Lo P<L*a.C ¢*>*Lo (Taylor 2005:80-82).

MX/05 - C<5PNP< BP<4*a ND (North Devon): CLS/1*L Ac Y>>0 oa*LC
Ac Le L >PPOCDoL DI L 0¢ <*ar’LAD>{a sbeC/LI%® D> osYsheCio >Nt <o
DIl c 4*a/LsbeCSaoNe PrpsheCMeb y<®eDNe, A N>N™NC PaNSheCse/L >N 26
L 176 dd*odo (0.3-T® 2.5/km?-19) C:Ra CAJ/c Cape Sparbo-Hardy <L
Truelove oa*L >*POC>o*Lo (70 km?) <d*c™M*c 1973 <L 1986 (Pattie 1990).
Sb>rN®PN“HJc Case (1992) bP>ANSo DNl 178 PI*Lc CdYP><C Cape Sparbo-Hardy <L
Truelove 0a *LC <<*c*M*g <L 281 >I*a*LC /*ycl*Lo. AoAS <*Ja ¢
DabbsedLo™ e DrLeo® DI *LC /Y Lo >PP o™ o 1960-*M*g® 1980-*M*_o¢
(Taylor 2005:80-82).



MX/06 - C<o>PNP>< oMd SD (South Devon): CAL**LSoho® Cd7P>beC®/LC DI™LC
oN<C P"5*Lo SbY*aP>2C (Barr 1991) <L ADAS A*NSGSHC*M g e D>I/LL L% Ne
o NAC P7*LJS, CdYDbeCHILNDC AN d]eN®IC (Taylor 2005:82). bN“oNe, 72 DI™LC
CdYD>c P>e>C oNAC Y7 Lo 1990-T SbP>rNseDsbeN“Hd (Case 1992).

MX/07 - C=oPNP< A& WD (West Devon) AoAS <*Ja NN D>obbibe >*DC
drAdo*o? PreLsbso™Lo® Grinnell Peninsula-I 1980-*M*c (Taylor 2005:83). 1990-
Mo Sb>ANSoeCibeN“Hd CHOPNP< sPP®eC Lo 13-*N*aSc® PI*L*c® Cdc P>PIAC
A*U*ao. RN nrbde bBANT™L AML*ao CoPNP< PP®C*Lo (2002-03)
QDAY P®DC 95-g AMTedVLa.

Lea Pt SboAcPe<ecdaDIC: SH>ANOCI > NO% L 5 CALA* 6LYa DILC
QOQA®CHILANOC oYL AN o C P (Taylor 2005).

DLY%aSo e Loa DY SHDALLDOO®:  JSaAC afdcPeaSo N SGUCLS
QPPRSCSHEC®DC 0% 22%-1¢ (Pattie 1990). DI™Lc <*arL<{*aSoMC YO>I
DP>*Lo  1984/85  ACDYIcD®I®  33-  DIio  AN®CDcD®Io 1984-T
Qa/LcP>®D% 1990-I, Case (1992) aaAS//LcD®D%® DILc alA<NedS 13%-
Y DI, Dl 8.2%, Lo LsPob DPD>EC 33%. A*aAC <UCPo™</dSaP>oNe
AN®C>ALoNe 395 <4< 100 LPeo® D*LCo s DP>EC Sa AC

AYarlvaDbeC/LIC /Dodo: 1998 <L 2006 <d*c*Lo, ADOAC SbD>AACDMDC
QGICLS  dWabeCAULe  alAWNNedS 13 dd*orLo DIleot  (2-23),
CReD %% L2 ¥ MX/06 (P*LAC® <. dla<< oa*La®). IC>/I%® DI
AYDc D®I® CeHPND>< SPPeC Lot DPDo 8-o. CLalPNsd, <Wa e <I>AAT
WUl bC Y >®IC QGICL®  aNARNedS 23 dd*ctLo DILo®  (13-29),
LUl DRCHL IDAADMDE SPPC 5 (Lea > MX-02/03/04). aNA<NedC
LSPb  dd*cLo <ULDSHEC/LLC  ISGJCLS®  Coope. ASALSLTDC  Ja A bNeNe
DIreLA%SC 0-I% 5-0¢ DLYo® CoPH™,



ADcSdyPC QLI SeDC;

MX/05 - C<oPNPB< BIva ND (North Devon): LalP>o®<Jd® ac DRPCHILI® 17
DP>C Ac®IC QLo bYacof  adlsbbNrfot Ac L™ a saA®C> o
IPPRBCHCAYT Meab D oSa™MC. DGLnYD>a A adLshbNMIC  bd/d*a sd-oNe
O%UANNCCACTSIE  L%a b IDBCPHCo™MDC  dbcobA®asso  ADAS
Aol ADAS  SBDALLDHNJIC  AALPYDLS® D oSNy Ne  DLC
CLeaDN“sd ADcSIM<NDIre <POA/LGHL <UyDIea SdheoNe 14-0° DR 5%GC 5%
1990-To\So® aN*C>aoda®.

MX/06 - C“5PNPB< g4 SD (South Devon) L%aPo®<ud® ac DRPCHILLS 17
DPDC A c®IC <5 bYasof a<dlsbbNrot ActLc>®I (72 DL, Case 1992).
SO>ALQEMND®  obCSan b M. DGLNAYDa A Ad®d®  adLshNNOC  bd/<*a Sd-oNe
OWUANNCACTSIE  L2ab¥®  D%CPHCo*MIC  dPcobA*aso  ADAS
ArAC*Neof QUyDdea D [P C*a 3%-n“Hob® 1990-TohSo® aN®C>odo®
<Dy D>,

MX/07 - C<oPNP< A4 WD (West Devon) 1990-*Mo Sb>aNSo-eCsb®N=_5J
CoPND< SPPC*Lo  13-*M*asot Drelc® CdcD®IAC A*Ltao. <RNcnsede
SHEMSTHL  AMtao  COoPNDS SPPRCHLo (2002-03) a b A/ D®IC  95-gb
AMed¥LYo®. DGLnYP>a A Ad®D®  adLsbsbNNOC bid¥asd oMt o%<INNCAcCoSIC.
4YrDIEQ eI CcL¢  C*a  5%-noobb  2002/03-ToNo®  aNwC>odo®
ac DAESBCDILLa® IDdyD>Ie,

QeIBCPILaE QUL ®IC adLshNFEIC AP g*Ne: Uy a D¢

D> 5nda eI PCHHPC Lo > DR Sg DL PR <o of
LPIATHHANOC AL Ao PY<do PDACSHGL I DA>®IC o ynSbCSa e ot
GPECDAL /L N<<E b/ Sd=HNC PR 5%5C A% AC DSIGSbCSa™NC

PP RbeC AT IHKC.

dCsberNedc pLcSbseNCPc
<LICPo*MC Lo boC-D%°CPdy>*CO% *a *C>o* .



4GJ< Abdo SbLbdcGr L ARNcnAbdS DLIot  SbDAR®NC  bD7SbNNOC
Sb>raAdc Db ANe DA% DYo? DSbclliab Lo <P Peg DPDSCHIT AltNo®
dPcea®  SE>AN®NC DLYo?  AcI®h®>C LW AC>BCAdSbia M a®  Sb LG LC
>N DPYLYa Sd= e <LALNeCD>Sda e DreLc bNe*Lo*Ne I>Lbdc
S>NYDILonay®Cye  <VALRSCDSda Nt DNSHGy®IC  AL®aSA>oNe  Plc™Lot
LUrDYEQ GL®IC ARAHIIEONT JUPJCDILYtaSHo DIMLS a<dlLsbsbNredc
0%Kc<Sda Nt tLo, CLea PN od, IWalheCreasont B 1 AP 15-]¢
CLA®.0¢ a <N .ot DSdy>2%,

MX/08 - S| dua<< oa*lL

a5aASPCPILIC PILShsaPNC: dla<< oa*lL asaACHILI MX/08 <y >¥eq D¢
Jo>DPLoNe SbP>AACDIC CLA%oLc®, aSLbbNNeOc CRa PP*®CI I2>NPLNC
Pe=LACST® 1970-*Na ALAC DG PN ONE, ShPq AC PE*LAC ST 0PN >IC dua <
0a*L.o% ADbAS <*JatNC Padb®YLLC A NC DL obN®lLag Mo PE+LAC ST
dLa<tlc <L ALLSh D<@ *La .ot sPPseC ot (Taylor 2005). PY<oc, 1970
0K A ®N=ONE, SbENNSTLLASHPN DY PPPP o< c<da*Lob DASLIC, DL
DR H%gC J+NC CdyDc Pse/LsbeCe Pa+NeDc /dIf DR (Miller et al 1982).

adLSbSbNMeIC obCia*Meg® INPAS: ADAC Sb>ALLDB*PNJC Dabbir/LC
CASALoN<bba s DILE Sh>ALLD>C >®IC duad< oa Lo <L AMAC DSdGc > Ne
1928-T% 30-C. sbYallnD>cc B>®IC 1950-+Ngb 1970-*M*.0¢ D>*LC

CdyD>c > DA% SbECc >IC,

CAL**UDboo®, be/*a AC o sa A®CPALIC 1880-*M*a® (Barr 1991). PP<doc 1925T,
LSPAS AcNC ADAS ASALSL (D¢ AMPSGe PIC dLa << oa Lot ALy D<*a *LC
AP SPP®CD<, b D®IC AScSaDRe®ING, D5dS/c >®IC 14-g° DI L>c® (Barr
1991). 1950-*M*a, ADAS Dabb®/LDC AMAo® DI Lo P/<doc 1970-*"C

APSo Moo, CdYDLsbe DL DD shLCAbde Sb>ANSa>LI (Barr 1991). 1980-
Mg, 29-DA%QAC DS A N®C>cP>®IC duad< oa Lo SPPPCcLse sb*LCAbde
SH>ANPCDN 5. PILE Do/ RS P®>C 1995-T, a.c PR®CDILIC b>riSabdC
1140 +/- 260 dLa.<< oa*Lo (Gunn and Dragon 2005). 2004-*Jc®N“dJ, D¢



dua<< oa*Lo D.oSdRec®/Lcc > 2C 1959-1¢ (95% Cl:). 1995 <L 2004 dd*c<lo
DIeLC Do/ RS P®IC r = 0.06, LSPAAH®Dg? DPD>a 12-0.

Lea P SboAcPe< c<dabc: dla<< oa*lLo, Po%/Rc<<C 1980 - 2004. AoAS
bD>rLYDB* M AbI®YILDC A AU cdo™Ma® DI™LE PP®CT Lo Ach®/PLDHNe
aoa** oMo IYrbeCP/Lo™Mo® 80-0° DPP>o® (1920 to 2003; Taylor 2005).

DL Sg*C; Sb>NLa D%

Yol aPSbeCsb/LNC YDodo: 1998 <L 2006 <d*c™Lo, AOAS Sb>AACM>C
QSGJCLSe 4 SbeC AR ANANNPGE 9 dd%a Lo DILea® (0-18), P**LACST® <L >

dua<< oa*Lo®.

DcSdryPIc qUyPI*aseOe: DGLNAYDaAd®I® @ dLshbNNOC  bd/Y*a d-oNe
OWUAINNCACTSIC DILe <Ly NUNPLSYL o DN cdL®a Sd=HNe IeIC, I5GJCLse
QNPCDILo*MNJC Do/ RCPYLa™ M (6%) <D SdYDYse UL D>Y*a D 0¢ (117 DI™LO).

qLIeCP/Lo M QuyP>eeqa seIC adLSbNAOS AP gle:
dLa<< oa*Lo, dDcSdY>Is LD D o pSebNCYa<sI% JSGJCLSe

D o/ R—<Jo n~*aeC*>ag®,

dCSbexPede pLcshseNCPC:

LYCD>oNC LSa >aNe-IIBCDSIL D% Ja  bC>o Mg,

G Abddo SHMAIGHL: IRNcAaedE DLIo® SRS bDrashNPeOC
sb>ra Adc Db Ne IDA*QDYo? DSbclliob Lo </ Meg® DPDSCHIT AltNo®
dPceo®  SED>AN®NC DLYo®  AcI®R®>C LW CDDBCAdSbSa M a®  Sb¥LD>cGHLC
>N D>YLYa Sd= e <LONeCD>Sda e DreLc bNesLg*Ne I>Lbgc
N>NYDILonaby®CH Nt <LALSCDSdalNt  <DNSHGL®IE  AdeaSAD>oNe Pl oS
LULDITQGL®IC ASATHSIONC GRPJCDILIASso DML a<ULSbsbNfee
0% cdda Nt <o, CL*aPNsd, <WalheCPrassne HOR 1 AP 15-]C
CLA® 0 a<LSbSbNM o IDSdy >S5,



MX-09 - PW pesLACSe

QoA ASPCPB/LIC DI LSbsobNc: P *LAC™ o Ha A®CPALI® MX/09 <%JYD>{*q D¢
Jdo7PALONe CoNIC CLA*oLe®, axbibbNreac CRa PP™C I*>NILLC
Pe=LACST® 1970-*M*0 ALACPGH®N“ NS, Sb/>a AC P**LAC T obNc >®IC dLa <<
0a*Lo% ADAC <JartNC Dobb®/LIC AN DILS obN®/Lo*M*a® P**LACS®
dla<tic <tLs ALLSh D *La<D.o¢ PP®C ot (Taylor 2005). PP<oc, 1970

0K ®NONE, SbD>ANSTLLASH®N DY PPDY 0% “cda*La® DPASLIC, DILC
DR 5%gC I e CdyPaPse/LsbeCe >+ ZdIr DR (Miller et al 1982).

adLSbsbNMeIe obCia*Meg® INPACS: A DA <I%Ja  NC Dabbse/ D¢
DrLSbiLn oo *Lo® PE*LACST® <H.5 dLa<< oa*Lo P7asbeC/Lln oM a®
>P>o 80-0 Sb*M*da (Taylor 2005:74-77). AoAC DaoebD>/*NPNJC PE*LACST,
>reLsbe>nd*Lo® 1850-*M*c- (Barr 1991) <L Ac 1930-*M*o <L 1950-*M*o
(Barr 1991, Taylor 2005:76-77). /2 <c/<Ise sPP®eCcl® s CAdc
So>ANSCDo A P®CH, 1974-75 <SG o ALl CReMc DI o ¢ PL®C>IC
SO>ANPCDY 0C 600-UN NS DIrLe, 1980-*M o, ac PNPC>ILc >®IC 1126 +/- 276
(CHLPCDA S CLLSYLY®) <H > 1995-T, DILE D%/ cSb/c P®IC 5259 +/- 414
(Gunn and Dragon 2005). 1980 <L 1995 dd*c Mg, Po%/Rc®/La™L aNA<NbdC
r = 0.103 (LSPAA“H<%Da Do/ Rece/La™l 7-0 DP>a) DI L*NC P**LACST. ADAS
<da NS AFLONSbcc >®IC > o%d/ RIS g DI LC D ¢
a<Ln>>sbeCs/ <L o<do (Taylor 2005). CHIPCHo*NJS bN**LL*q So*MC DPDASH
o DILE e AALPYDo*MC Ao™o¢ (Taylor 2005) <L Sbac
Sb>M®NYNe o¢ PLdo® (Gunn and Dragon 2005, Gunn and Adamczewski 2003).



1990-*N"C APKIR®NLNE, DPILACSTo® a.oP/<SbbeCc PIs CLePob dLa << oa *Lo
o PULACST DPLMUo P DN 5d SddD<cc<I>NNLT™® (Taylor 2005: 77).
2004-*Jc®PNd, DILE PEYLACST <K</ DI aNDCDILo™NC 1934-P%DNb
DreLc. (95% Cl 1433-2600)

Leapse ShoAcb< o> 1995 <> 2004 dd*c*Lor, DML Pe*LACST
AN®CDILoMNUC Q<KL YLNC ISGICL® 5%-Le L.

DBLY®aSgvMC; Sb>pLa N5

Yo o DiHeCPILIC /2o o
1998 <'Lo 2006 <d*ctLo,  ADAS SHBAADIDC  IQJCL®  <Ya THeCAURC
A“NANPdC 9 dd*o*Lo P Lo® (0-18), P**LACT® <L dla<< oa*Lo®.

DcSdYPIE QULDIea I DGLALYDa A d®I® o dLShhNNDC  bd/I%a 5de oNe
0%ANNCCACTSIE DILE H NINK®ILod DNS<Ec<dL®a 5d=HNe DvIC. 1995-T g
DILshsoD>LC 8K/ D®IC S/ P /L 5N AWNSNC ASPJALYD><C n **MCDC,
ADSIyDE QDI ®dC (ARQNE DL Cbda* LD Ardbd*N"C Aldo
0% M0 AN®CHILaD>Et DILC CLD*a. AONcRc<dDAa o<%I¢ (ALLSH
DPDAC PN®LcMUoNY)  Abch HCCACN D] ADNCRCIDA*Q ST N ¢ €
> n<a D sdare <JYD>bCP*a A% SdoNe, LJy D> eIC
APLYN®IDICDPhe N e ADAS Dobb®/La*PNJC o SbCh/LoTab DI L oSa®
>R HegC CcLa DP>o.

qeIBCPILNC QWUHPEea D¢ adLSbNFEOC A>c gl C:
DSy 4D D 0¢ AbcJC>Rc oI [q DI

AN R DA o™ *a®.

dCSbexPede pLcSbsbNC>C

LYCD>TNC LSa >aNC-IDBCDSILDE*N% Ja  bC>a* Mg,

QGJ< Abdo SbMLbdcGrL:  ARNcnNedS DLYot  SbDahNC bDrsbNNCOC
So>raAdc Db ANe DA% DYo? DSbclliab Lo <P Peg DPDSCHIT AltNo®



dPcea®  SE>AN®NC DLYo®  AcI®h®>C LW AC>HCAdSbia M a®  Sb*LD>cGHLE
~>NYD>PYLYa Sd< e <LANeCD>Sda e DreLc bNe*Lo*Ne I>Lbde
\>NYDILonay®Cye  <LALNSCDSda Nt <DNSHGy™IC  AdeaSaboNe  Plc™LoC
LrDYeaGL®IC ARSI ONT JRPJCDILYtaSHo DIMLS a<dlsbsbNredc
0K dda Nt Lo, CL*aPNeHd, <9YUarbiCPeasond DR 1Mt A 15-1¢
CLA®.0¢ a <N .ot ID5dy>25,

Cbdd PabbcPeCPa M0 DP/P<IPNG® ANDILSC.
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