ba.Cl DLLYoC N>} oS Acn.<bD o€
Jo7D/LI® NNGSeC™*L:

2GA® .. > Frank L. Miller

ba Clm DLYcnNs<<lbde

A IJA%Q “c® bP>rN®PN

baCl dI'dcblo PPP®C®Icno [ bDrN AN
D>ANPNPDDCPI®

A> 25, 2001



Ao>c*Nc

QA PPNC>ILL® Dobbed.... Error! Bookmark not defined.
A SPPSCI>CAC D2D*MC SboAL <05 SL*UC . 7
B. 0™ Dol NPDNOUC..eeeeeees 8
C. SANEOMDC 0a. %L SBOADT™ U e 9
D. LI TN B T o R e 10
E. DPDAC AL NC DPHLN*Q SoS IS AbD P DPNYD>La %D 5. 11
F. DPD0 avi<PCH g PIATTDPTA®IC ... e 13
G. QNPCPDTC ALLALDGTOKE e seesseeesssssesssesssssssessssssssssnsesseese 13
H. “QoD*NDPNNY Do e<®” adSp N N>LDLA Cb®IC...... 15
R GTAVAN S SRl Rl T LIRS 3D VAN o mitd U 16
J. AP b g ®IC DD 0C DODIDONT ..o 17
K. P Dl 0> NS  TamTe b L S 18
L. LDBCPC P ODC ..ot sas st sssans 22

AL A = DNLEPNAS CLOTHL DYINPYDRE S e 27

Ac*U B - <5GJ¢ Ac*Lo @ <C>RDIC SPPC>CAC DeD*M* o
U RN @ e g IR XU S e i e 5


file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215489
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215490
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215491
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215492
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215493
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215494
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215495
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215496
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215497
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215498
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215499
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215500
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215501
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215502
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215503
file:///C:/Users/Suzie%20Napayok/Desktop/Work%20in%20Progress/PEARY%20CARIBOU.docx%23_Toc513215503

A AP NCPPLESe Dobbcd

SPPSeCM>CAC DD*NC (Rangifer tarandus pearyi) baCl DlLdo
Pl oSN o D on<a®Il o GeC>ALIC CAL* Lo 1991-T.
ba.Clm AM<cblM> JDH®DaC, SPPCI>CAC DD ClLo
SJCNEDSTDC SPP®CH G CIg. SPPCIM>CAC DD ba CMDd
ACb®>C CALAPBI® ba. CP>< LRLLI* 0 bLPLYD>S® N> D>g ¢
br®ar*asdoNt AchnyDrLEoNd Bon<da®dl oM ba C><
DLLISIN* Mo €. ACSDAan<%b®IC ba ClT <A P*MDNo
DLLISdNbSo<5d=oC (PN < *MONdo ot

DLLYSdNSbPa 5d“HC, Sb>ALYD><5Ne ba CMI<%® CALACDHSGEC)
QLLSECPSo, SPPSOCII>CAC DD ACSbA*a <5 SINEIT > oC
4*Ja b CD>bECST™ M 0f aSPPNA LD 5N ASdZIb™ ¢ D5 5MC,
CLed< SPPeCI>CAC DD*NC o%JCDSI* NN DiUnose sh>aLLD>C
ACD>IT oal (A5 DPDIDSALT) N>SDZLN<Sh®IC, Do DDA
AP/ DP<C AbdSasb®ILL N D>a<I% PP®LC>CAC DbI*NC
D> onda*MOMNart oNJS, D%°CH>*N*aP*a 5d oM ISGJCLI
OGSO adh N> ADo®<LL,

QSGUPLNOC 400, SPPSCI>CAC DPD%1C SgCNDIM>CAC SPPeCH*gC
90 >NI*Ne ArAdege<ecse/L2C | 26,000-*"a D>t Ne
1961-I, Dol 2000-*N*0DA*Q S YD cSeDe,

1994-® 1997-_1¢ I AN n<bbeac D>/LC, DeDYDSALT 96
SNEN AFAYegse<ccc PSe/LLC QGda A*LAo©
2800-*NPGc_ P> Ne 1994-T <IAAC® 1997-T ArA*Nc 100-]<5%G ¢
NP>N*PLLASANE, M ARG SAPL D> D>IC DSPede DASLIM
Yo Po™*LoC Yo aqeCPSbeC I D>PPLdC

b HbCPNHJ PY<da Don<darbh*asbeCsdse, spsdlseNe_sJb
<I>N DPDAC oY\ "o? ao/<*aA“ca®i\>beCSLC (APPDo™®)
D>PD>edC ADI PP 0% DPA*LPd . CALANS HUP

o NYONYC CRBLHC®N“HNE DD 0 AYDN*Q SbeC* D¢
SPSJLseN=Hde I>N. CALANSHUP 0SGAS, oSGDNG I
ASCIA*a N 5beIC, Sbr*a d H¥a® 0SGSCSHNP, D>o®I 5 0SGAC
D5dSbeCSHNe CLS <5 DPIAC ASccSe Ne. CAALo



D> oPeaobc bN=ONE, Sb>ALD>c >®IC DFGS<<Ic P>Se/LIC >PP>odcC
DALY Yo >N HUb, Bo®IC 0SGAC, oSG>EG®IC
APLO YL 5 ASc<IC DSIGACDNILLCE D> o*MDdH%0
_oqqucqgﬂb 1995-" 1997-1¢ NPP>N“_U®.

SJCNCDTDC 0 *L SbP>ALLYD>ES Jc 5d% So™L. <I>LPdC P
A>NbPT A%, S AT AD<Ire. AL (Ho) <Ly D>P<ehedc
(PP DPDAC b AP eg o >R IC PUdoc J oL LI
AP THE DPDIAC Ac o€ (GJo .

T NYPNSI DS CN<ALLSbSD® >PPedC DAL 5 DPDIAC
SbOoAMCNSI DN ALl 5 @ ANC o SPPLSbeNSo<ISd= o NC.

QL SECD, DL DPPRede 5 g bPNSoYD>Sa CN<InShSTIse
DPIAC SJAbLP L g A <ISb®PN=HNC, 05GEC AL ISHCNSa<15d=o1e,

O <Sodc®NONC BPPLIC S HAC < TS5 SboAYNSdeHNC
QL DPDPEC AP So<eNe5dd DPDAC o CN<ISeYLo<Sd=oNe
Sb_oA*NCN<SdoNE,

DPDAC oal*LIob AP®Y<da® onAS, CALAPbI® <SGJcLse

T NYPNIa® SPT<OIC (APP/<Io®). a l*LP 55ShbeC®IC G <
Ac*Lo; S OAC CHNSDBN*CS (056G NC 0SGACI 5) oS SALT
(>A*LPO) _05GSb®N 5N PLSHECHCH N o (AD>LJO),
<N N PLSHECHCHN o (DR DR APSo*Lo),
D>P>PJC @ YA 0 IAACD OGSO o0 NS ANY,

<*GC <glLADMD 5 CAL®Q CCP® ASGegShAC 15GJ< Ao,
Pldoc onbNbN<IPLIAa 1€ CAL*a AcP>SbeCseDc,
05GHCLNC 5@ HA“D AT eC Nt gP<seC>SheCseDe

o NN beNSo L <L ALPSa® SPLN%q So*Mea® CP>ISdNeoNd,

JPDAC SboA*NMCNdHNC P oY R* [ *a od“HMN, CLbd
DNdb®IC a) onNAndb®IC <*g g D> o%eIg?
oc<P*asd HNc P o®I 5 S SHAC a’rcodsd oM b) Do
LSS HAC DLLAYQ S HNP 0SGCPea SoYSdeHNC, Ao
05GHCSg<5doNC ShoA*NCNL®Ig®, Cod<dy 0SG¥1C DL A%q S HNP
<P So<5d NP Ly ) a<sbeN<sdeoNe, SGJCLC



05GHCH®IC ISFGAYTC D> oSaeh>o<I5deoNC. SGJCLE,
SPPSeCI>CAC DD a ¥54\bHbeN<InSbeIC ILSPSo¢
ALD>SHECSI*PANC, 05GSCP*Q Sd ONE, SJAPYP< <<% Sd=HNC
<IP>YPo*LoC, oc<P*ad HONC, onY*No® ao/~Y*ad HNe, Lo
AT ®NSbEN<IPQ 5= ONE, ISGUIN AD<I®IN <*G ¢ <S@ S HAC
05G*M 5 Sbo M H<d " oNC, IGJa € <bAP>a Do €, DPDIAC
QSN SbCNAN b > 5 eI Sd*N .

DPDAC A 0% 0 <UAN®CDYQ I L 5 <UANGATSeh[>{%q SeIC
ANNP<Je SboNNPE BPPSheNNPLLLE, SboADL*LC <*ge

L@ OHFC , 45GJ¢ Ac*Lo <YANGA*TND>Ya N “ N,

LS DOAC 05G5bBN= N KLANGATTe<LY HNe, <LANSCD>Jo
LS 056Uy bN*LENARP G DA QN 5b®IC >R _5C
QN®C>AM® SPLADA%Q N.<5bIC, Sh>ALL>IC <bda I IPD of,
Db A 5%g I, AJC®IC, Ao DA% So® Na<sbeN5Jb sedNg®
A ST H%GC, 0a dPNE AD%C>a N, Sb*LCA®CSh®eN HJ .
D> 0Sa*NC, 4*ag*MC/D* 0bN<Sa™NC, aI°C> Ao DN®CAYg™Ne
, 0SGeCPNNTNC, ALLPS 0 ALDPNNT™NC QL IRNC
LbAPSNCHNN*NC PIATH®IA*QPDC <UANGA* T o,

QN®CPNC ALLADo <L DShD>IA S HNJC DbD>I/NLDC oa AC
D®C>NC DD 0f, DD ¢ P<LOCPYa ACcae<C D><LPCHAPN o€,
LAP®NC>HIC P> oeIC IPDIAC ISdGLeIC (DSJGANC

> 0Sa N> ONe 05GCe<c<I¥a9). SboNNS AtLA>NNLLLC
QN®CPY® o 50 A®CPYEQ D% AALNCHUP ShYD>a* M DPIAC
CLP>*LSbeCIC, oa P>< A*No L, onY*\beNNa™L, DPDa®
dJa i ot ALDEa *PLLMLE, APSa D 0 PI®C>Ya SaL.
LNPYPEDC @ IBCPHRDC o 5o A®CD>Y*Q G H<ISONe Ac *N¢
ALLAD TSN 5P, o L€ P 0f I®CH>RIC AL A D>DC
ACP>Y® ACSHPTGHPo? PDATSbSa<SLE,

ADK®I <5GJa® <bAP*QSaSehaC. @ YeCP>Ise CD/sb
LbpIseCP>Job

CLST® <ISCD>Shb/DNNC, AS 5, a<eC>RYIC oSG 5NC
NSLDILLO<LC, ARPLMLLE @ <P CH T IP>LbdC,



oc<d®N“ONC QLo DPPPdC ID®CPHI*a A“c*<C.

a~UL*M*o ¢ <CAN®IBeN5Je PPLCIBPCAC DI *g®
<PIAT DR STl ArLo%alln®D% 1GJa b PSa H<IIo .,
>PD>bc P oNe Y H*a DA, oA\ TN Mo\ D>SbCCeIC
AYD>La gt I>N PSILSHo® o nyPNe ALDN*a AScSbeC®DC,
CALANE5Jb, DPDAC AedNSbeC®IC beILL N> 5N, A o™ .0f
AcndAnYD>ILY 0 DPDAC adLNC IDSQSNDIGTGHLC P Ne
a<L* ¢ Yo Pio*lot onPN b NPT /LN oS,

o NYPNb M H<IC 05GPCP*a A“cIA*a N <5b®DC > o%D< 5
ObILAS, NBIYAC, <*G¢ °a"HA“H ASc Y™

SPPSeCIP>CAC DbD*C DeDIPSALI ANNMeONE, adseCrPegC
Acn35bSoP<LE <L I oW NALLn.J%a 56D¢

D> 0% d S g Mo, DPIYDADS ba *a o</

LN NRPge<Ly s Jp) o DAL, ADLDo*Lo Lo
LGJcL. ClLo AR cd<bsa<dPa?t P>onda eIl NCP>cn *a<®IC
SPPSeCI>CAC J2D*NC, Po*DdHcSPNeHMC IPIAC,

Sb.oDA%a NSt b PPNCPHe<C B onda 5dGLSDse

AN NALLADA%an<dSbSAN® A APe<“<da bGode<C.



<DcedyPRC

1) SPPSeCI>CAC D% DbDYPSAD< b/ Lo C

N> DL o <15d N TE%JAPIACD>N5D®IC eI/ D>SAD><

D@ ®<P* Lo €. CALAC*LNSOJP 0SGHCPNE 5N o IC>C
N>YLDYL o580 QL PN aNseCP>AC <SGl <DeC>PLC
DD Lo ClLo DPDIDSALT.

2) baC< LRLEd*M* 0t AchnYDPLbD5 SPPLCI>CAC I
AN LAsH o™, AL Codo™L BHLo®

> oA g® bLPKT b T N N> <hsa g

ACHd SN,

3) dO\PD®/LNC ba CP D LRLPIC Ach®/Nb D% spPeC >CAC
20D%C ALLADo ™M g SdNOTP>C AoAC ASdPIb* o ¢ <L
AOSP*N*aC CL*a ANNPYDLLALD® AALS®NSDPCDNHJb
Sb_OALLC SPPSeCI>CAC DbD*NC DeDPSALT N> LD/ N<sbsL*LC
M JASIALLIC ADNND* N S5ad°d“oNC /So°N SdNDT
-0Q_“b*®D0oC.



A, SPPSeCTB>CAS D8I, ShoALLS doSasL*LC SdNIr

SPPSeCI>CAC D*D*MC (Rangifer tarandus pearyi) a.>a.A*dCbeIC
“D>_on<a I o GeC>HNE” ba C>< PLLISIN*M*aC, Cd-HJb
baClr IRNc YIS DobcPPrlLa*lL ARNN=ONC SPPPC>CAC
DM (M5 1990, ba Cl PlLdo Plcb?o<®N.oc 1991). Dol
Cod<ID N 0@ R Sb>ALLD>YC CALACE DPIAC
AcSdPBNMIC ba ClM SINCDTDC SPP®eCHNgCIC (SPPPLC*NC 74° N
latitude NoI€ o0 *JT DL*Q*LoCOA*QAS, “dNPDTP>C

SPPSeCH Mg C JNSb™®IC). SPPPOCI>CAC DbI*Mse sgNeIS[P>C
SPPSeC*NGCDC DPDIANILC Clo (Ao DPDRAC, <P, DPDAC
PN B A 0a MLECDC DPIF®IC) Cod<DeNC eI DIgC
Rangifer CLo~ SdNeDDC SPP®C*NgC q JdP>a D¢, DPIAC
ALLNADE2C AoAC ASDPIb* Mo QLo CRRENDIYINE DPDIAC
AZD>L*Q D¢ SN PDC sPPeC* o ¢ AoAC <*JaN** o
AZD>N*Q ®DC ASdYIb*M o IDA*arP*ad ot DPDo®

o PbToNd.

CALA®bLIT, SPPSPCIPBCACS DPD*PE  “D 5n da eI €I ba CP<
APLL e | ALLA2C CLo ba.CP< DSPPBSeCsed Lo
APPEGC BLLISINSHPLEDC, dLL> Ao o€ SINEISPoc
ALLAD2C 4Ja ACPSbeCSo*MC ASdYISbnyD>c 5o Lo
LPL*NNbNA YD 5ab.. SPPOCI>CAC 0D ACShPae<C ClLo
SANCDSTDC PLLISIN*N0C 0 Sl APAPLDLLSDs

DL DA D Hab. CALASIMANC Ab<SoSbSase<Jsdase
SO>ALLDZLCIC bNALGE N> DILO<C adSd* N, <A "DNg®
DLLESINSbA®Q Sd= N L, Ac M H<eDC oc<IsbeCsd>NANe
D>L/eD_J*Lede D ®/LA%Q S 5Ne bNALGC SJNEDST>C
DLLISIN*MeaC. Clo MJA®YACDO<LC JPD/DSA>< DL *Lo©
Ab<STSbtLn*o (5D SPPSeCI>CAC D¢ ClLo

D> 5 < *MINC>NONE, SGJCLE aC>RC _osGseCseN e 5Ne
D><LOCD> @ SheCSHNe AP N a¥®C>AC g LPNSbeN<So >N o
QSGJcLse.



B. 0L cdoc PolIc NP oJ

SPPSOCI>CAC DPDI*NC SGNCITC SPPeCHNegC AL gse<leSb/{C
90 >NSNIM SGda 40-g®. /2oL Sb*LCAbdC
Sb>ANSeC> DO/ N DN IDLD>NSHJP 19611, SPPSeCI>CAC
DED*NC SgNLIST>C SPPeC+NaC 26 000*M G- >®/LC (Tener
1963). D<M, 2000%Mg DA nSbceIC, B 5[

B> 0Sa-*MC(SPP®CaC ) A*APNGNA®eCHL D oSan T PSeC e
/D085 Do/ R SLYLC asa b/
0%IA*andbSoNto.

SPPOCID>CAC DPD*NC DPDYPSAD>< A\PDe/La™Lo ¢

3600%M*ac P>oNe 19611 <AAAC® 1997%Jc*NHdb
100%J*MLnc P> (Tener 1963, Miller et al.1977, Miller 1995,
1998, Gunn <L Dragon, unpubl. data, 1997). /2<%
DSJSAYT® Sb>Nc DY IC DPPedS DALPI > 1973/740 (AND>NC
AAD®CDALo™NC 1: Miller Ac*"<5 1977). <AACL 5GJo¢
RN 0C (1974/94) Al AP c<bb*ac P®IC | PYdoc,
ArAdeaobegc P®IC 96 >NeNt Ad*o ™Mo <I>YD>NHJb 1994-T
APSANe 1997-1¢ NPSANe (BeDSDN 1), Sb*LCAedC
So>AN®CDSBCCS ANE B> P>®ODC IMAC DdGACP>®eIC L,
SPPECI>CAC DD*NC DPD/PSALICIC 05GeCHq c P®IC (GJa
A*LAcC (1995-97-19). D<ol SPPCID>CAC DPD*NC DOD/DSNT
ArA%NeDd HceDe, 50-*M*GF DA% a.c®IC (Sa “HAC 0GPCP>q D,

CAFLo CALA< cdN=sNe, ArAPse<cc—<dNcoNre

A Ao g ecdcP NP5, DeD/DSAD< SPPeCH, DI*a </
QDeCPereq oISt M Ag-v<%d 0C IvD o¢. CALACHI®,
A/LaS®DSe  ShoA*eq e<C DPDIAC DbI/PSAD< SPPCH:
Pqta </ <4oC SboA™ 2a Sg<ST<C DL DeDI/DSAD<
AAPI®/La LG CIE, CLea Acvse ANCPoo dSSJcLde
ALLADo0<E a 3N NE CLE2aSPNDLLC DPDZDSAD< SPPSOCHL
DA</ , Ao DPPBLIC QL DAL ,bdC
05NN, 05GSCPN=HNE QLo PAYLE Abbbdes



05GSbcPN“HNC (baJdcPSeCP/LIC Cd“oMe NNSbAC
Ac®b%*M%o B-IN)

SPPSOCI>CAC DDI*NC IpDIIPSAD< SPP®eC Lo 2700-**G ¢ P>So/L{C
AP>YD>o*LoC 1961-T dAACS 230N G DA% c D®IC IDLD>o*LoC
1974-T. CALACDSANE | DPDAC DeDIPSAD< SPPeCrLg D¢
SbOAM AL DI IGJ 0f RN 0 I APse< <+ ac >®IC
2800-*N*Gg e NP 1994-%JceN>d. PP<lac, DPDAC

b PP e DI IGda A*LAo P e DSaL.oC
L>NsbodSAa® D oP*abb o P®IK100*N G DA S NP
1997*%Jc®N=5db. PY<lorc SbD>rc P>SONJC D oleb®gc D>/ JC

Q. Q. *NI%® SPPBCIP>CAC DD*NC CAL Q. Ac Do%/bh>a P seIC,

DPP>PC . HhCCS Ao Cod<d DPDAC DSISAYATD>EOLN>DC. >PP>bdC
P ONSRD Do, AMANDOAC NSPIGAC (DI LA ) DdGARLDC
Lo 05GRCALDLYc DIy AMAYPOLLAd S ANd, 156U
AL CANPNENN*@D® Y HIAan<dbcP>o*Lo®, boNr
Yo DSLMLE CdPNP>NEN*Meb S Ha®. PP<lac, DSbGA*MCIJC
<L>NbsaeND>o™L ANNNYP>E DSdGAN“HNC

D> 5@ %/SheCsd D I>ND< (AN L, /Na*L <>NsbeNPo*L)
bN=HMNC Lo AALNBPNHJY SboNr, “b*Lbd“H boNM<o
SPSILS DT DT <LE.  AbD> P >PNbAC anbPNa®
AS*QASCNEONE, A5 o-nYPNSCSbG oSN HJb
(oen.%°N\bPNMo*L) PYdoc DPD.oc AYP<ea ™ cIC >N
Sdd*J oo <1Cc'r;:o"’ on.Y°N\C DPDAC AScd®astDC Ac*M“>
Q*AC 05GSCHaSHNG 05GP DSdIA%an dSbseDc

Aod 5NN DPIAC e DSAT® o Sbr P 5<qseDL5e ANe,

D5 NPJe Sh>AZL*NDJC dP<a® IRQNTL*D

DULG* %o <PDATHSL®Ire SPPeCr>CAC DeDM
AP cdo**a® Clo SdNEDTHE PPeCr oC,

C. SdNeDSMP>C oa ™l SboAdLe|c



SJNEDS>C SPPeCHC CLG<>C ba CP>< AM<lcbb< <4eDse/LaL
SH*LoC. <APDe/La™L Sb>ALLD>N® Jc st ClLo oy APSIC

D> 0 54N Q<o DSPDCHI< JAPD®/Lg*PNID* NI, ClLo
LoAPSQ PN HUe LSPIC %< 0a M>CAC PLLIC @ dsb<eDC —
SPPCID>CAC DeD*NC DI*LA“ > (Ovibos moschatus).

<A Lag*LoC APLPdC ol Ao NP IPDLYS >

Ado D> 5o QL Ada<d5%heC g AP DA D> Ho
DPP>LdC. >N IPv<c<dcCA%a Ao NoD< AP<Sa*Lao®,
<I>NSbPacCA%Q S Ho® Job< PNdo 0*J.0S, (Potter 1965).
IP>L>o*LoC oa I>NBPT A%, J Al AP<SAo <NYD>< o0*%J<of
NP>N“Ho (PPDoc, PP a APy PPN HJb, >PPse
AP<SAo o oL 0°C D*Loc®N<5db, CLoP<se /NAN15-T.
YO0 ®ND>HECe g YNANT <PDANT S ClLoc CPo<
Sbeo A% Ha®.

D. avN\rynqsbseCy e

DPIAC QG adNrdsb®IC 0a.0€ anY*N\bNeI o< |

dLPS0S AYDea Do AL 0a5beNseI o< <eg-C

Q5@ HACH 05G5b®NHNC Sha P HASI*APE ASGJLbAIe.

LSGILl AP IDn5beIC AS 5 IBLD>NCHJb, DP>PJC

DALy <RPEPLLC SbNAo D> Abn<c™PC CLea ANNNPCHJb

Q5GUe ACDPYe A*LAa® <I4\PDSe[ Jsb,

DecwLb: [N LALIC (P> 0%<o9), <L do T (AL
CLENOUY @ I*LSAPKSHEN* N g PN SbeN<* AN,
Db o APSHEC®IC Yo HJ%a So*L.oC <L
T NYPNSBEN TP o, b PS¢} Hab S c ™o
05GseC—L<oC.

Dle<l: dc A (DY) L PP (DP<PSe)
o NP SbCN®IC AP®IC oA LPNCNIRAC CLE D -
DDcLof CLa ALLADNY® oP*C K% lcbh®gPea Sd< o NC
SdAPYPb o P d Mo CL*ao ADOL®I AbNoc®




Ooc<sodc®NHONC a’rcP*aSodsd HMNc DPPJC,
AL I NARTT-D0AANLC (DPD< APSa™L) ALy NPANT -A2<nc (DPD><

PN<oc)

QPN LCINC N PNNART® o PSANE o NP Ge<<<C, 1GJa
PCENKRNTC b oA*NCNLTHEC®IC IPIAC, Y o0b*LE, o n NN Ne
DSdGST N>R PRI DAL D (NPANT® Jo9) <L
O5GSCHPegPRD>CHNe oSG Csa ®NHUe (JoT) PIRH*GC 0GAC

DSISATD>ONe (SoT < AC).

NA<o CSPa® 14\PDe/L{g® “DeD<-sGJ*L” (o= LALC)
AALPE NS aPbd b Lo AbsSosbseNNo*LE DD o

D> oo™ 0“5 ANCP“DHo® any®NbeNNo*™L,

o NN N NPTl <L <LSPS 0 ALDea *Mg*L (>*DSP>N
2). DLLNC @ <dL*PC Y N*PCO SboADT*NC AALNEONE, “DbD<
LG " APDAS 05GseCv<c<dN N Jdo T <L AlAcc o
DSISANSHNE PLLISbebegSo<IceNe5d LAl B*OSHN

3-Ta O A®CHNLb> gD IPDAC PLL N 5NC

b oA <AL LC, @<L SboADLL L <SGJ< Ao, <L
QSGJ< AP/ La M€ Sb.oAHECSL LE DYUNGC anPC
ASNPeNe,

E. DPDAC Abndc* N BLLI% g 1€ <L
b PPNy P>Ia 5D

SPPSOCI>CAC DPD*NC SgNIT>oC b P SeDILL A a YSO\EC.
CAL®Q ADI® @ <Sé\SbSeN“_ 5N b PPeq ST<C DPIAC, A eI
LSGINALR/P>*NCO’ o NS HJb, <I56J< Ac *Lo €



<bAPQ ST NP> o0, CALAPBI™® <8 P%a N HJd DPIAC
<UANTIB®N " oJP eD®CCPHoPhP>I* QI ad®N“HM >
NS ACeTos

Cbd<dcLC dCo ana ACP>ILLC ACSbA<ISbSeIC DPDIAC
Sb.oA*PCNSdHNC <ALy CAL®*a A*c<dPa?
Q@ YSA\LHNANH®IC oA LN SbeNI* N SadseD gt <SG S

1) oN<BILLA BRI <25C IS DA 0P a SdeoNe
drios o%GCsg<ideoNe;

2) A€ <S5 “HAC @< DLLA*a N 5bS NP 05GeCSa<Sd=oNe,
A A€ oSG Sh o AYNPCNeIC P g<d5dHNe Codd oSG>T qSGJTI
AC>YST D*LCoo DLLA%A S HNe ((oc<dPa oY g<I5d<_SMCC>se),

3) CAL®a.NNPeCBse ALLADNNYS, @ <dL*NC g YPSbeN<In<SbseDe
ASGJCLE DSISANS A A Peg D> a<SdoNc Pl Re—<<C
> 0SaSeh > 5N,

LD 0 BPDSH®) o¢ <S5 0 dSa S50y IPIATHP>a SeDC
DPDAC PPN AL JSb®IC RN CCD® 5GJ< Ac Lo
ALSgBR>LEQ SANL, _0SGRCHLE g ASGPLLSh M AN®,
05GSC®N“HNC @ I®CHNC g LN HN<N<SbSa >N ot
APSYLN<®Da® ALD>Yea CNeI g NI Ab<Sasbseda, (A5 5
>INN<5J, Russell Ac*N<>. 1993). dSa.“HA€
AL1eCH<LdN“ONre 0a IdP2a.n bIC g-SPehSbeN<SeD of
<LANSOCPe *PEINC p5GeCPNE5Jb APSKNENAP2a Sd< HJb
SboAYPNS oo YD o< g q5GJ*LoC. CL%a >
QPDAGSHLLA LI Sa = 5¢ A¥F®hP%a Sg*Lo® 05GeCec DSl
oc4seCPbboS oo, a’rcbb®oPaSd“oJ®, ALl

DLLA%Q Sg<5d=odb DPBYSTP<E BPA*LIC (455 DYINQHY,
Thomas 1982).




<4GC LS ovaP bAPSTSPN>RDIC, PP APLSo Lo
Oc<®NHNC Lo APSHECHIC QL 5 (* g eRD>NEHNC <G ¢

QLo ®N gL SheIC [PAgPRAC (SQ “ HAC [Pgseh[®
onn<sbs Nt CL*a CAL*Q A*N@ D% IS “HAC @ *pNNC

o NYPNSbASbST N AALNSb?D>NLoOAJe, Pr<doc
05G®CGab?LN“ONC K5 “HAC bAPSg e DS HNe

o NYPNSbb o A SbSa N of, (AS> DPINNM<>%, Russell Ac*N<
[1993).

OGAC oc<dP*a* M NNt Ac AP®<cdNDoNc
SJAP/NGAMN g PN, CALAPBI™® 15GJaC oA P%a Do ¢
DN d e DS aat bAPAyc DSANL, Ao d R HNe,
ASCTZOC DR H*GC LP"0¢ AYDRGACDEC,

F. A*RCPNC Db g qPISe//LRPIC QLo €CSaSo*Mc DPDA¢
QdSb<bC e

DPDAC LM <PANGANNT™NC 1QJcLl asa ACHILNC
aSNPNC dAPISCP/La ™Mo 4-T. D°DAC o<l >
<LANSBCDasoh P2 D¢ PAMLPIC qPYbde s, Lo
<UANGAG NP> ON® DPD< AddaC. <!'OANGA* o thD>oNP
DPLRI DPD>< APSo*LoC SPN<oy . D0I< <UANGA*T*Lo™®
<PIAT bR ®DC AN DYno T, NMLC boA*c™L
sdAc oL, PN®CHCo™L a<®C> Ao, PI**ND>G<, LS ot
AYD>NPT*NC Lo ARNIC b AR®PNCD>oNC, Cbd<
>bD>/n Db o /LLC Ac*Lo A-T.

G. a<lL*Mre AlLnPgse<e

Qo AcnATH®DC BB NLC ALAPTH<UYTGA DN AL -
‘@l - agtot- ao oLl CALSCH®, D*DoC
ALADT®LUYLE BIODINIINIC CAL QTP DG



LRONTLO®P @ SAPNE— QPSRN - JSAPNSe. CLea DSbD>Yn5NJC
“@<SASN"CLAYG® DSb>YSbsDJC

QSGJCLE @NC>AC, Q5GJ< A A% Lo € a<CPAC

(CL N N), SHPCLS/PC Sb_oADDA*Q CNC IDBCP>AC,
AP oD AC, APy N5 AP®IC, DLOCHUIN S avsd* o,

DPDAC I*PE 5N PLLLIC APSeY<lo® oS, CAL*@ ADN<oNC,
SHLIA*Q NS IDA%Q BYA<I5b®IC APS®IC - YPNSbSd 5N,
AaDA*a Sy CLOML _0Sb®NCN<se, QLAIPNPYD>LS 5 So>CLSe

T ALLPNSOI >SN S5NC OIS DPIM <Gea/<%q D% CLA%oY
DIt <G*gSe/ 5gP, CALALLS, “a<UbM® AtLnDose<r”
D>SbP/SbeN<HC BSbBY/nYD>NCE a LN, DbD ¢
QDeCPYe ¥ eg-v<E (DB CPLN qSbeN5Jb, b PeNENLYSISe
DbDgt P oSoPhAS DSIGATSANE 05GC®IE  PLLA®Q I
Q6o AMAMPegsoape5NE  CALAC*LNSHNE DPIAC [ Ag>C
bCe< ™M Sa<I5eIC,

a<JLPNDBNANLbT™ ALLAD2%® onPN b bio™C
ARNPEJe DPDRIC DALY <PAPSa NP (>N oa o
Sg*UNN=od8) ARP®DC ALDN*a AcSbeC®IC DPD oS, C*a. oa ™
APYLbD® ADLI*a Do CtRNIDIMIc Fo® on7PhD><oC JbI¢
CAdo*L 0a.0¢ P<J%n IbI¢ ADeCPI*a*<<C o5G¥¢c
JSdSATdIC AScoNtsieae.



ALLADo®<E @ ILAPC SPPSeCM>CAC PO e o Ac*Lo B-T
Q5 ASCPPLIC, C3Ra- CdPNPNCPNC 0a AC 05G5CSoS.IC,
OC<oS1C AIBCPNC, QL PPPbIS APYbdes adseCPAC,

H. ‘dbD>*PcbDPNPyDase<se’ Ll adL¥re S5 DYndSbsore

PPECIBCAC D*D*MC a <™ JA\°D®eCP>N*a G H]®N“oC
GJ*Lo AD®C>HECa™NC Lt ode, @ Ha AGA N o o<

¢ DNCDYALDILYLC N> Dos e ¥ D%, adseCPdcLe
CdoNrc AcA%a ™ ASGdo® CLST® bDeCPodsedc. All®a
DPc®, 05G®C®NHNC a I%eCD>AC N> DY DA < C

<IDNSboL LMD IPIAC o YPN®/>STeIC o JL*NC

DN NKC. QLD ARPL Yo {% @ <<eCH*C D>PD>PdC
<eARSQ PN "OJe N> DJa adeCD>AC (P>Ledc
SdAP/Pbe TG AP N HNC (I>YPdE DPKER ) N> D AN adLeNI
SdyaseCPe®asedre ACsb*Mcsb.

ALAC QSGJ< AP g MC (DPD<

0T DAY 5 ADL-D>PN Sy DPD>< AP<Sa*L-PN*L_>)
D®CPY@ eIC IPYa A5 5C SboALLE SPPCI>CAC 0D C
QN®CL*Nc S>LDYLPShSLYLC, 05G®eC®N 5N adL™Ne

N>L IS 5N, DELPPD [ Lbde Cdeodb, DPD>< o%<lo
DAL @ dCy e N> DY N5h™IC CLg- NS 5NC
LPAPSa o Lot YD SboA*a™L ARNNP o, <AACY,

ADLP>o Lo PPN @ I®CH e N> DY N<ShSTNE SaHAS
<eG SboAYNKSIHNC BP>HXeNHJP
oc<iae/agdc®NHdd <Ly on NP o< oNe \*sd=oNc
D>P>IC b AP Sod®N o, AL P, DPD>< APLSo*Lo
SPN*LO D @ NC>EC N>YLDYL NS 5N DPIAC DL % SgsehD>a<s D¢
DPD>< 0% ®NONC DAL QLo 05G®CP%q o< H5NP
OG5 ShoA*NCNSIONC, a®CP>AC QAo o€ 5GJ<
AP Mg C ALLA%a N <5b®IC DA% D> HNP IDASbseCNe
Db Sb.oA*NCNSI= Db P oseYRec<(5d M.



CALALLS, AC*PbANUHME 0a AS Db o€ a<seCPAc
N>V DILPASH®IC SGJLl beP<ea sdeoMc DD AC
AR cdod5d“HoMo. CL%a o AcH]dD%® P oag™NC
AllLA%ao<dPa?® D o®/Rd“HNH Ao* o¢

<LJa ACP>* 1 N =C,

l. <UANAYSBSN U A*IAc™L

I>NsheNNPo™L SboAdT*Lo (YNo*L) oa < sbrLa€, I>NP><
Sd<Jo Lo, <L Sddi)cse<e g IDb<ec<la*lL D>PP>bJC
DAL, b D>PNNYDLLAJ*Q D¢ SPPPOCI>CAC Db of
A< ANe, CALALLS, a.5a *Nc e Sb.oDA*a cNse
<LANAYSH®PNE 5 LAPNNYDE 05heNCNSML 53¢ DD g
aJLPea NN AP eI 1SGJI <bD>*Pc>PNNYDLLAJ*Q SD%
SPPSeCI>CAC DD of,

D<M b DU/L*NIC aN®C>A ot PNP*aA“cNeONC
SPPSCI>CAC DPD*NC @+ g sb®IC Acn<bSa*M* o A5
DLGQiodSolC DAL O Y ad5g 1. PPYdoc AoAC <Wa N+ *g ¢
DNO/LYJC CAL*a P or*ao/LNoNC DPDAC D0 DA<
sPPseC*Lo (Freeman 1975, Miller Ac.*"<> 1977, Miller <tL> Gunn
1978). DHolMc, “AeCPASo T DL 1D <SbSdn<c
SPPSeCI>CAC J2D*NC ANNN<N, “Don<a eIl oM oc”
Lpsb*Po Mo Clo baCl DLJoc

N> Da Ao <.

CLbdd <*N<DOAS AcndnyD>PLSbeC®IC @ g b®eD o
AADA%aSa® PaDycP>PNNG® P oNe IYAIPNN, D> D¢
DPDAC @ISO o*L>a PN NC (A5 BPINN5J, Cameron
Ac*M> 1979, 1992, 1993 Cameron <L_> Whitten 1979, Smith
<L Cameron 1983, Whitten <tL> Cameron 1985, Nellemann
<tL> Cameron 1998). av®CP<C <VANPCP>IA*a nb®eIC
AGENBCD> SN H5%GC 0a dPN.0S, dANShSo <L DA SN[, LSGS
AJC®N=HNC ALy Aa DA AC Na bDRE<NHNC I%dNE LA



Sb*LCA0C (AS> DPDINPOJ Gunn Ac "<, 1981, Gunn 1984,
1990). A/LO™alLn®DC PNP*aASc®<C DPDAC a<eCP>AoC
05GSC®NHNC, 05GSCEab’LNHNC o <d®NHM (Ac™L B-T,;
A5 DPINNJ, Miller <L Gunn 1979, Gunn <L Miller 1986,
Miller 1990).

A% 0 <'ANPCDN“HONC AD*NCO® <PDATbP T ¥% 5@ “HAC
05G*eg® bLNIP T IA*a N Sb%® Nb. LS50 05GPChPN“ 5P
AoSbECHCHL ALL®NATDV s, CAL*a “Sb>ALSHC>Na So<5A NP7,
05G® APSBLN“HUb daa*Loc dLLPNC>cGLI
bNcNb*gbcC*®IC, CAL*a. PPY<o daa*Lo bN*LeNsANe
005G AP+ SgSLE /D e<LE CSeprLegt (AS 5 DPINNLY,
de Vos 1960, Pruitt 1960, Lent 1966, Kelsall 1968, Skoog 1968,
Miller <tL_> Broughton 1974, Miller 1982, Miller Ac_*"<_>. 1988).
Ac_*a ALALDAMeh 55 ANE <LANSCPETQ D¢ S50 056G Lo
SO>RALSHCCPNP*a >N (A5 PPDNNPoJ, Lent 1966, Miller
<'LoBroughton 1974, Mauer Ac *M“. 1983, Whitten Ac */.
1984). CAL*a.A>Dc bN*L*a AN oG, PPN HJb

L@ o*Lo OGS Ao Sb>ALSBECPNNACD*PNONE, PR HEC Clo
AOAC Acndb o™ 0o¢ <ot CLA*™L PNPLYGc Ao oG*Lo®
o/~ d Hdb.

CALA®BI®, Sb.oDA*a e A o™ 0% <UANBPCHP<C 05GeCNHNC
05GPCN®NHOMD (KHL 05GRCGae/L®N=5NC) a5 056G
JOCD>AYSANe DL ATRAC 05G* DSJGAT<IC, CALAbI™
AALQ®IC AoA® Acnd*c DA bP*a NI
05GSCP*aSo ™M a® <L YAIPNNLD>Y*a SANe 0SGAC

AP®N®L oM g, CL*a Aoy IGJNKRTC PY<loc
AD<LEILD® GJNAR>YNDoC, 0G5> DSdbA%a Ase
P/doc Ao*o¢ <LAN®CPP<C PoSgPhAC D5dGATbI¢
CL%*a o dbP*cPPNryP>eb*oSoo® AMAPb%*o G M50 "o .

J. 1°APSabb®g5I¢ DD o€ IPI/PSAT



ddo on*NALSbeCSa <9I SIS oo

NPENL*a *PL*LC DPP>PIC DA*LEd > Ac.o CALAHCCSa<sIC,
CAL%a <5GJSb®N<5NC > oeIC CH SO HGC 05G®CALD>C
D5dGAT®IC . HAC 0G* " PLADC o®Ic
DL S ONLHTC 0ag® AoShbeIa® (A5 DPINNSY, Lent 1966,
Miller <tL Broughton 1974, Mauer Ac */"“> .1983, Whitten
Ac ¥ 5 1984). Cbdd _0a At @ <eCP>SbeCseN=oNe,
Ao®CSbSag* Lo AcnA\P/Lo**0C D*IAC onY°\DdJ<¥ o€
NPENN2aA*MIDA%andbsIC, CL%a <ddo <*a<dPNMyD>o™L
bdrda®, DPDAC DdIA*andb®IC AScH]IC (o™ oL®eN“HMNe).
CALA®bI®, 0a AS a3CPAC DbD 0C b PSa seN=HJP A o*.of
D CPryNdb* O Acnd*M® o€,

K. P DSbD>IONC/AD Sy DC

PUCHLT DbBPENC

(1) PPECIBCAC D2D*MC LMo \>"DALMCDGAM b
D>LPeD %LeedC ACSbA®a So<I5d= N ba CMId%
QoD% D¢ DPDAC oa A€ I*Do¢ II%CP<C
N> DY NN IDNShSo <o dsd%® bLM, Do ot
<ID%CPyN.D®IC PPLC>CAC I*D** 0 IDc*Na voC.

(2)  SbP>APLLYSC DSISANAGC NMLISAC SPPeCI>CAC DI egC
L5 0SGCH g eND>NHNC ISGJYLNaC 26-0 (1972-T°-
1997-19) ARCDN® gnbbNsb P ALSase (AScc >5eD0),

QGJ* gt >N SILUA QS Oa® <PAPQ PN HJe DPD<
o0%Jdo DAL CEcLA®A% g, AlLa D% CL%a
ARCP>SdeDAT e DSIGAHEC®INT >N ONC SPPCI>CAC
DbI*NC SgNEDSTHC SPPSeCHPeg-NCHNC,  PLdqsaseILodse,
JcP< Sb.oA%adSa*La® SbPALSbEC*M2a C

AP ANJCS - PP<doc Ab<SoSbPeasDst
<UANSCPDYbegSd* M HMC DPIAC o05bSPNaAbdNJC q*M ¢



ARCcdos51¢ AcndnyP<LIC DPDAC oL o€
D5GBCHBNEHNC G5 adLrC qDeCPAC,

3)  AOLAS Acn<*NC SboNNC <CLANAT<SLALC SPPCI>CAC
DD gC @ HaAPCHILa<D% b L Acn<dnyD>o Meg® <L
QGJ Lo P D< SboAT Lo Y 5P NNeP>Sa*La®.
AbD>P>PNPLD>TOND>ULIC 5GJSh®eN=HNC b PSq oD

Yo DSa*LoC (DPDINNoJ 1994/95-T 1996,/97-19). CALASHI®,
DPSHGLDe AALJCC Sb.oADIA*Q A Acn<nbD>I/LIC AR oS C
Lo Ao* 0 AcndnbDLY®DC CLD ML <YA<PNNY>o<seDC
SPPSeCI>CAC DeD*C DDA a<eCD>Ag® 4DG 2N 5Ne
AP DL ST <SCANE. CLea ActLnbdse PBSbB/nJNJS
DLIYPSAD< DPqrav</d adl* ¢ CLo AlLnDoSe\Do*MeoC.
CALA®BbI® Ao%0f <CANSCPO<SE <LALNGA2gSONP>NeHNC

B> 0Sg-SehAC DSJGAYeQ °DC 0SGSCH eGSO 5N
JobCPN Ul Lo o™ Meb oMb,

(4) <*M<Rof AR oSl Acn<dnyD>I/LY oS Sb.oNNe DPDAC
<LIeCPNNT<SL*LC @oa®ILo® Do NN IDP%a seC
<L Mo eND>LYS oot PP a NN PY<loc

CAL*Q A*@ L 1D Ac g dbD*PcD>PNNLD>a<sDse (*N<g®
AN N ARCTsIC, AD®Ire 4L 5N HNC
DDA S CAL*Q ANMRa® Acndsb®Ia® Sb>Ac D>Se/L PN,

(5)  DPIIDSAD< D <Y< g P> >SDse
Cd >N NT<So*LoC SINDT>C DL ISdN o A *Loto,
<L ball M*JASYACrbd®o Ac]*°eCP>Jo®
DEDYDSAD< D> t</d ba CD< M JA®YAY g€
AbY®IATD® AcndnabC Mo baCl < p*NeDC
DLLYC @ JL e CPNDNCDa <Sa™ e of, SPPeCI >CAC
DED*NC CLa NN “Donda eI g GeC>/LN“HN” Cloo
SN C2RENDIQWHNE = AbI®CDPLa <5 oNt > DPDAC
DL [*LeedC Clo M UA®YAD< Aa o <IN oNe
L5 05GHCSHECSa<I®N NS, AALPYDSh/>NN<ShseDC
AALSN®YDPC>N Y AbYeNNYLo<So™L



(6)

(7)

(8)

M*JA®RIAJNCD>Jo® DPDPDAD>< oa™L.

oa*L ¢IC d*La dOADSHECSD® L5 D a *La*L%Dr
JAADSHECH®I® UIC drlLa L <AC DeD/DSAD<

DArq o</ Lo ID®eCHILNC SPPOC>CAC JpI* e ¢
05GHCSa AN HNC IPDDSAD< 4eD®e/Lg*LoC. Cbdd
Q<L 4DeCHa<LYNC (S 5 5% 0C 0SGSeCSbN©_5NC
DDA, Sb.oASIIA%QAC AcndCS
QLAIPNPYD>Ye seDE 0560 CPNHNC Clo

dbD> P PPNPYDLLAJ%Q5®DC A*DAoSbP%a s oN® ¢/ Sa Nl
SPPSOCIB>CAS DbISdN*NC Pose/bbloSa-dSo-*M g ClLo
DeI/PSAD< AP/ Lo*LoC CALALLS, Cbdd
05GSCA®IBIL{ 0 IIBCHLC @ dL1C ALLA Do e<YINC
“N>YLDILPSb® DG YD oS SPPSOCI>CAC JpD*NC

> 0%bheaSa<1Sde 5N DDA eI/ g€

N> DY o <Sd Nt | Ll H*GC DPDSbebb aSa<ISde oNe
SJNEDS[>C SPPSeCrPegC

Young Bay P<d*a "</ I%CPbcCo/L™{%®

095G CA®IPNHNC DPDAC CALALI® N >S DL N<bTL%
DLPeD_[*LeedS AbNCD>ILa<5d=HNC SPPeCI>CAC DD ¢
PPN

ALK N HNC DODIPAD< AP Lo™L

M ASIA %P NC> OS> AALPSbYNEDC DS DPDAC
ArA*PDdALC ARCPLANY D> Ho® |, D> oI5 PSe/L+LC
CLo D.oSelbbegSa <IN D> 5N /Do

<IDctdoPNC

(1)

SPPSeCI>CAC DD DPDYPSAD< b/ La*LoC
LN>YLDSdLbh MU ASYACDSHNE DPIZDSADS DI *Lo
N>Ng<eD 0 g€ ID%CDAg® D o¢ oSG 5Ne
AL AP 0a AC DD oS aN®CP>AC Gl



(2)

(3)

DPDLbN* .0 CRR{%/[ < oC,

ba CP>< LRLLd** 0 AcnyD>dY b PPPeCTD>CAC D2D* ¢
NP Mg ba CH< BPD>CeILC D IdN* o <>
LRLbd*o bLIMD>ALM<b oo

bLM> >N "o 1°d“ oM N> 5N SPPeCT B>CAC
2°D*C,

LRLoC Achn?P>dybb SPPeCI>CAC D°D*MC AtLnDNMo™ ¢
dNeITTPC Aol o oPenyDo™M* o DPYYD>o<°d HUb
SOOALLE bLPYDZLNKSBSL*LC /2o A< MPb H<IS 5Ny

A o™ 0C dNEITPoc <*Ya e CP<*a ‘oddHofc



L. P/ SAPPLeC

CAMERON, R.C.: REED, D.J.; DAU, D.R.; <dtL> SMITH, W.T. 1992.
a 1L DSo*MC DPIAC pSGSeCSN“_5NC g JeCP>AgC
D>Sb A 50/ >N 5P ¢ Sblm 45:338-342.

CAMERON, R.C.; SMITH, W.T; FANCY, S.G.. GERHART, K.L.. <L
WHITE, R.G. 1993. D>SJLA%c™MC Cd“odb 05GeNPa*C,
ba Clr DL o DabbcD>eC>/LIse 71:480-486.

CAMERON, R.C.; WHITTEN, K. 1979. <5GJIr A*NSGg™MC <L >
<eGC 5@ HATH PP g NC SbrLCAdS Sb>ANSC>C,
DU Ao Dobbc>®C>ILL 43:626-633.

CAMERON, R.C.; WHITTEN, K.R;; SMITH, W.T; <tL> ROBY, D.D.
1979. DDA ag®c™ ¢ PUNT D
A< > dCcP>®Ibc PPN HJe ¢ *blM93:155-162.

COSEWIC. 1991. SPP®CI>CAC DD*MC ShoADg™*Ng®
D>obbc>PC>ZLI%® Rangifer tarandus pearyi. Cba Cl
DLLdo® Plcblo<NE, DR <N 116 pp.

de VOS, A. 1960. SboAcP®e< g™t o <®ISH>NCII DPDAC
05GSCSeN< 5N @ <dL*MeoC DU NcnosT DabbcD>eC>ILLT
24:250-258.

FREEMAN, M.M.R. 1975. SbDpiN®CP>“HNE DPDAC A Go™C
D>PDseCseDr.  3:251-257.

GUNN, A. 1984. SbD>ALN®CHILLC ANNN<ONC AOAC
Acndn/Ly*NC ShodNC PIATSSL*LC DDoc
Q. <®IH N <D SbLoI<5> IDSIN*M*cC, .oa NS
0 N DI NbdC DabbcD>eC>I/LY043:1-66.



1990. DoPa®/Lo™Mc D oYbb*oc Do™M“ > IPIAC
DI*LA“ > ASbobIN® pP*eC*Lo In: Harrington, C.R.
(ed). baCl SbP>ALYD*MOC A DA Sa® Sb>pNo®
Sb.oACD>PCP>HCCSodal s DPPLCHI< PP®eC*N*g<  Can.
Mus. Nature, Ottawa, Ont. 2:590-607.

; MILLER, F.L. 1986. DJ°DAC Ao d/*lc
<IDA*QbeC®C* o

05O\ 0a AS @ <eIh ¥ DIg DD, DD ¢
o **%UJNDSPPP>SbLLAS aN>Nec® 1:151-158.

; MILLER, F.L; <tL.> THOMAS, D.C. 1981. L*a <
SboACo*NC YDa P\ SPPCID>C DPDAC (Rangifer
tarandus pearyi) Sd°NeDT>o SPPCa baCl'. Biol. Conserv.
19(1980-81):283-296.

KELSALL, JP. 1968. DbD.0C @ <seCP>RbIC Jp) p¢ o <®ISH* NI
baCl. baClr PLYcn~t Acn<*Nc No. 3. Queen’s Printer,
<D<, 339 pp.

LENT, P.C. 1966. oSno*MC DDA DL/ T o <®Ib ¥ Do
DO%Dg. Zietschript Tierpsycholica 23(6):701-756.

MAUER, F.J.; GARNER, G.W.; MARTIN, L.D.; <tL> WEILER, G.J.
1983. SbD>AN®CHT*NC SH>ANPCP A< Y*LAYT DPDo
ASoPLc®Do oSn~No D5dbeCia™Nc Ic_/bP>< db°l
J2D*M*g. In Garner, GW. <L Reynolds, P.E. eds. 1982-I"
0CC DNULPNAC ShoAc*LSbeDDb>a*MN*a ASbOAS, DLIAC,
QN®C*N . AM<Acbl>C ASbocnd*NC DLIc AN <,
qdn.c, Aol pp. 201-226

1990. SPPSeCI>C DPDAC ShoAo* Mo D>obbc<C.
RN NAbdC ba Clh, baCl PLYcnAC ASba ALSN*LC
DLAcos Do DL Do, ALCLEC®, 4>C. 64 pp.



MILLER, F.L. 1991. SPPCI>C DPDAC oS A*NC
ALGSeCoY g5, SPUDLT DeD/DSAT DLYAS, oa P<se 1989.
Acn<®Jo*MN*o DobcdC Db LUAC o SNPNc® 118, b 72 pp.

1998. Sb.oAc*Lo*NC SPP®CI>C IPDAC L5 DILA >
DDA (SPHLDC oa*M*o) oMo Queen Elizabeth
sPPseCSdN*Mea, 0a W<, v A 1996. Acn<dYo*Meo
Dabbc<C Db LLAS. a\PNc® 317. baCl PLYcnrC
ASba AYSA*LE Do TDo DLvasTD>o . ACLeC, G<>C.
147 pp.

: dtL> BROUGHTON, E. 1974. OSGAC
Db RbCSa*NC oS0 o SbLo << D*Do. ba Cl
DL ASba ALSA*LE Dabbe<*NC a \>NcC. 26:1-26.

MILLER, F.L; 9d'tLo GUNN, A. 1978. PP*®Cao® PPLCoC
> AMBECPCHNC sPPeC>C DPIAC oMo Viscount Melville
b*MN®Ido, o0a YT,
Can. Field-Natur. 92:327-333.

; <tLo> GUNN, A. 1979. boAc<cdo™C PP*Co
DPIAC PILAS SdcTJc™.o¢ HAcb<Cot <tAN®CHo ™M of.
Service ba.Cl" PLYcnrC ASba AYSA*LE Occasional Papers
No. 40:1-90.

: RUSSELL, RH.; <tL> GUNN, A. 1977.
QG SHECST*NC, A>CAPL*NC M AN SPP®Ca DPDAC
DI*LA“> A*L*a.o Queen Elizabeth “PPC*M*c, o0a /T
1972-74. baCl BPLYcnAC ASba AYSA*LE Dabbc<d™NC
aN>NcC. 40:1-55.

NELLEMANN, C.; <dtL> CAMERON, R.D. 1998.



<EIPCPHR* N TN DAL O ®I 0 Acn<.oc
0°néd\*o. Canadian journal of Zoology 76:1425-1430.

POTTER, J.G. 1965. <>N%aPos, LRLAJC D¢ D nnbd* e,
Y cnnbde, <D<, NP>, Climatological Studies No. 3:1-
69.

PRUITT, W.O. Jr. 1960. AD/*NC q.<®Db* Do DPDAC,
Jo®/NI bl BPLYcnoslIc NNSbAS, No. 3:1-44.

RUSSELL, D.E.; MARTELL, AM.; <tL> NIXON, W.A.C. 1993.
QYP<OCHNC o MDCA S APSPIAS S /bl ¥beID>oc
Do ba Cl o, DPDAS, Special Issue No . 8:1-167.

SMITH, W.T,; <tL> CAMERON, R.D. 1983. SboAc<cdo™¢
DPDAC NS> R oM o¢ dc /bl oa ®A* (Arctic
Slope-T). Acta Zoologica Fennica 175:43

SKOOG, R.O. 1968. ond\*NC DLIbSg>N<5 DPDIAC (Rangifer
tarandus granti) in Alaska. Ph.D. Thesis. <o2/N*L b2,
>Pc 699 pp.

TENER, J.S. 1963. Queen Elizabeth SPP®CAC PBLIAC
SO>AN®CDo N, 1961, baClm PLYcnosIc Dbl UAC
Occasional Papers No. 4:1-50.

THOMAS, D.C. 1982. JCo™¢ /*LAcP*ac™c Lo
J* 0%bg™C PP®eCl Ao I*Io. Canadian Journal of Zoology
60:597-602.

WHITTEN, K.R.; dtL> CAMERON, R.C. 1985. o c®c™Cc D*DIAC
ONA\*NC AALMNDONC Prudhoe Oil-d¢ D A<dH o N> o .
In A.m. Martell <tL> D.E. Russell, NNGseNe,



bNL*<YNAT>NC YDcc<LT ba Cl/AIrdcbl>5 0a S<lo
DI nos ¢ bNL HNE Acto<So™MC 28-29 September
1983. baCl PLYcnNC ASba AYSA*LE, bNL*<NAa™NC
0a.5b5b%IC Ar<cblM>< DPDcno M, 4D, <*N>nY pp.
35-39.

WHITTEN, K.R.; GARNER, G.W.; <tL> MAUER, F.J. 1984.
OSNLAE, YD SPIYDSAC P*LANO O D5dGe<c<lo ¢
e /bl <3b°> DPDAS, 1983, In Garner, G.W. <L
Reynolds, P.E. eds. 1983-I" .oCS D\LPNAS Dobb©
/DT IDCHILM NN ShoAC*La*MC AShbOAS,
DLIAC, @ ¥eC*Ne 5. Ar<dcbl>C ASbocnnt PLIcnnc,
J*dn, b, pp. 359-391.



NNSbAS Acbbg*MS A - Sbos® AP L DSe/L*L+LC SbP>L*<NC
4L CdNenr<Ne



aNPNo® dAPDA/LoSe 1. Ao @NeCHILa™NC SPP®Ca DIPDAC
2°DSAM Ao YCLo dGdo YUAYDRcc®N“oNc DPPcC 1+
JPDAS, oo Queen Elizabeth-I" “PP*®Co, 0 2.

SCUr CALAC*LLS*o™*¢

% I Ad*Ggse/LgNe
(dero o o) A AoPC @ DCCHCP>LNC Yo <o® SGJr

1973/74 300 63
1994/95 2100 30
1995/96 500 76
1996/97 100 80

3 L P aN®<eCIh™* N 0a AC 4*Mo¢cC 27 000 km? SPPCI>_o¢ DD o¢
DDA Ao o.



anPNa® dAPDACLGS 2. SGJCL® <pP oMo DIAan e IRNMa® <eAPPNNILY™NC ad%C g
<CANPC DPLo™C SPPeCIAC DPDAC ARCDo™M* g o"P*Nbo™ M Lo JIPCP>SbeCio™c

oSPPNShe NP g NC

Sb.oADT*C DPDAC dLPSo
YUY D>SbCSa e

qsqdra ACSbSgNc AD><Lgne
ADGb<C rAc rAc I Aspedc
Sdc_oCILLAC rAc rAc <[ A
SsPNdoa Do
9 o PNAE-q LI ArAc I Aspedce I Aspedc
PGS rAc I Aspedc rAc
ADSCC I Aspedc rAc I Aspedc
D> >N Sb/<C ArAspedc ArAspedc ArAspedc

2NADo™C QGQUMC AALMDNC SPPeCTDC DDA I AP cdo™c I* o o, I AP®<cdo™o
(PNda® ADT®L0CA) DR H*FC Aod<<c<da*NC (AD*NDg® Sg<5a o/ L<9);

“SboA*MCNL T GPC>NT bl y®DC PN O Gdo.

b QSGJI “SdE_aLLAC PN<o®ay®Da” ALP®C>HCia™N a.c PCC®CD>ALb>PNNLC acdPy>o*Me DL ¢
AZP>BCGHIPNE MM edy DM a oo™ *.



c

GJIM “dé_o Do PNLGa ™I APV g PPRAC AALMYD>LC €NeDl o, No<do Cd=oNe
‘AD>TL QL5 Sdé_oDLAC PNdoa®Io’ <GJa, PP<do aLDA*a e Nt DLNNPN* e of,
rAP®e/dnyDo™M 0 Lo APP*a“c™*0¢ “PP®eCa I°IAC CAbo °GJI.



aSNPNo® dAPIDA/LaSe 3.

QIGICLS® <o Moo AP as<e e

JCPBPT® DPDcno e 1°GJI

(oT-[19) a®<ECH o0 QRNPYAN, oSPRNTHENBILa™ e DDAC <L BLAQ ST M0 Sb.oACHS/La™ e
Do DPDAC SPPHCIBE I g DDA, o</ PN<o Queen Elizabeth SPP*C* 0, 0a DT

Ao <SGUAC
ADdo Mo, < Al
AP Da AN 5NC
QSGQJNE, M Agse<yy Ac
(L0SNLNC) DT
AMLIPL DI 5o GC

A APST doT

ALP®CP>YLY*Q STNC 0SGAC
ArAGseC>ZL N,
A<D JPIAC
ArA¥egsedL o Mea.

O SPOLSe/DSAShEeNQ eIt
NANCP>HNe
APPLIDBNL* " OHa ™
oal <I>Nsb* o

>R %G ANSY Do
<JIAdNb®Io oal.
PondalLnc™lo
<a*?/LbAa.c PeIc

Ac ™Mo dGdo,
J5dGPCPPLDONe Ao
<Qdo I>N//doea ¢

AP O N DbAa c PPN
NC PP C°Gdod /2o

SPDLL SR Sb % NC
>P>UoL Sb.0A%G*MC IPIAC Q¥BCrPeg qLPCPRc | T PPASbNCRa™
bLo Moo
P gy cC
>AMT DSALAME — Ac *C _5SGAC C’qu“ﬁc <‘QL”°"T°' Z*LALE <LLPNCNLS
(d°) ASo-<%JHECHIE LAC Wl S, L@ A

OPPLNP>NPNShbeNSe/ LY C
LN P<C ADJoH*o €
<°Gdo.

o SPOPLSbENAN.SbSseDL-L
nP><oN®
ALE_SeCPR o< N -
Nc /*LD~o,
Oo°'NN<P*aoLC.
<LYIN"DHAC

o N NbCCIL*CDE,
ddo Do L

A AP <IN DYy b IC,
A>T bd/deq 56DC
ADGAC  APNIndPN®




NG o * Mo

<PLbdc
(Rc.A)

APSBAD>g5o< % Ac
QYN0 A DD 0%
A DL.o

ALP®eC>PYLY*a L P>oNe
OSGAC ASg<JiseDc
ALLA <€D seDC,
APt 5 G5C 5GJa.

ADgse<se B JIAC
0 SPPLSbST N o,
aocgI)A%qst
0-SPPLSbCN<SLE,

CLST® Sb_oA™McDC DPDAC
o SPPLNSbeNse AN,

o SPPNCNIN b D¢
ALLENENNE QSa“HAC
ALn<0ob CL%a. <SGQd
nrp<
SdAN/L¥%aSo*L.o¢
0% o¢ %N 0C,
<" O 0,

DL So SN 0“5
D>PP>*Jo<[ %,




G-SPOL SN o

>PP>*Jo L Sb.oA%c*Mc DPDAC aveCy %o INPCP~C
DLo*reo
<y Ne
D>P<eise aDA%QSo NP> cbCCSeDIC | ADILLAC adseChe, r'c
(<LP) o SPeRSe/DSe AN AP o SPPhSbNANSbLLP®,
‘d°N*o "o APDR*G <L/ Ne, AD]L®I™ J*LARC
ALPeCPa *M* o PNAC <@ “DOAC AP~o®
PP<o DPDAC g-SPbLShSeDC
drAdegsedLoMe o. AP RC
D% o< M *DC.
D>PLNSgse ASGUCLSe 54> | QICHNC gSPPRAT S AL ADYT

(YNANT® odAN_I)

o< cdodcSre
D>PD>ST 5 a<So<seCl of,
/*LACGCSO/LLC Ac e,
ALPSeCD>SHeC®IC PP<lo
DeDSHENA* PN, DT
APNSO*LE QSGx)Lse
DL%a So*M* 0of, Ac ¢
AFLPYDSe
qbAPSasededADoLab.

ALY LEONLLAC=AC €
AP D> HNe Ac*NC
AP D> HNe, LSdb
d<dbcCc®*N-dJ

0 SPPLSbeN<Sa P s A,
AD*geLC SGT,

O PONT/ DS N> b D5®
D>PD< sPN<o NP-J.
avP*a.c®C*C LccI¢
Jc P SboA*onb*Lo®.

1GQdo -l AP®<<I<¢,
AP0 Gdo -
CALAC*UDA®Q )¢
>R H*g €

o PENTbENL* ML,
oc<so* o <UNDOAC
NG e
oPbPNIMNo®. <aA"H
?*ULANC

o PN NANCE




AL e
AP NN b "™ oF.

>PD>< SsPNdo
(NPANT® A< %)

L5 HAC PLALYPDC
>P>Uo*Lo. dlMdo
DLA%aP%a SbeCxredc
AD*PLLE DLSoC,

AR5 PGSR D> NP
ADghg <GJo,
deQNlo®

Qb AR5 5o RE—<Jeb g5,
ALPOCD>SHEC®IC PP<lor
DPDAC T AYPNeoNe,

I>NSbSgSeR > e
/dbSa N> o> pal®
<DLbho
ACSb*PegSol > c-56D5H
oSPOLSHSADNO®.

Q<P ®C*C LcPD¢C
boA*c* o >N /d°o.

CALA*N*a Sg™Nc aLAcC
AD<o <5GJo, CLSI®
pLeYiC
0-SPPNSbENYSbEC*PEDC
AD*Dg A5GYo-.
LN DOAC

D05 NP a6 N <15~
QUIC AD*C g G




G-SPOL SN o

DPD> oL Sb.oA®g "€ DPDAC aNeCheo IPCPNC
DLo Mg
Q<L gy e
DPP>< Aldo qbAPSa Sg-e<yYNcC o SPPLSbSa. [ c.JNSb, CLST® DPDAC
(LA LAS) DLY%Q S0 M2 0C, <(Sa " HAC | PYAoSbA AD*Né o <5GJo | NPeSe/LLC - AD*N o
?*ULASNL N <IDOAC. >A*LbdC <°Gdo JPDAC
Ot NA* NN AP g N> N . NP *I¢,
DLY%q Sgdeda® AD*Nag | I>NSbc_se Jdsbe_se, D5dG<%Q "¢,

<°Gdo.

T SPPRSHENIAISH®ILL A C
Z*ULANC 5@ HAC -
drAc DsdAc ADNé o
G, <UYNEHAC
LbdbD=_5 DPDAC

N 5<I5cSbECseDC,




aiPNo® dAPDACLe 4. CLA*C® @ HaAYAc® <€CSq ®D g g
SPPCI>CAC DPDAC ALy a<®<tC* o oao <A Do “DeDcnolc 15GJr

({-)2
sprUbgepe DTIAS oal g e I6I5bSC
Q5 S e

%I QoA ABCPILET @A ABCPILeST a5 A®CHILgC

>AL® sgenedt- (5) 99 (5)  sgened- (5)
Ao n Lnb

ADLbde sgenedtl-  (5) 99 (4 sgepeor- (5)
n.° n Ln®
ap ap up

SPDCC oA (3 boAdI (3 SboAsxd (g
ap ap “p

>PD>< QD% o BoASd (3 hoASd (g

sPN<o- “pc up

P SIMPDIL gy SISMRDML ) SISMEDLL
nb nb nb

2 ANRCPRC AO%CPNC ha o€ CLA%0® aona AbdCPho® DSbD/PDPLJo a~PNo®

JAPDAPLo® 5- <L 6-T.

* @D APdCAC AL POLLADY @ ®DC 1-T" APSoNe (QENeDHLA M) 5-¢



(SdeNeILLAP>C).
¢ @5 APJCAC ALY A DY %I 1- APSHNE (ICNEDLLAT) 5-_C
(SdCNeDLLADC).
d IPIAC SCSQ ®I[ D% Sg*NC =

[DPDAC SCS@ eI Sa™NC] +  [DPDAC SCS@ I D% Sg* Mg
@ >a APJCAC]:

QDA APICAS <AL A DY D 1-T% APSHNG (CNPDLLAb) 5-_I¢
(SdCNPDLLAP>C).



deCsa eIl eg Peg® PPIGHNC ANES

>dd C'Ra a AQS//LLC ANCDc DSIab ac PCeCP>agMg DPDAC
ACCS@ eIl oMo a _Ha APdCAC,

DPDAC IC€CSq D[ g ¢
DPDAC b oACY*aSLC <YANCD>o™M0¢, <A DN oS,

D VAN Lopl

D>bD>rb®eD® CL*a DPDAC D*LI%YndP*a o™ *o® Ao*o® Acn~o®
ASdNoto*a . CALAD*Q T~ Ao™ 0t Na?P>rYLIoC IJPCP>c*D o¢

Q I*LP>Y*a oM oS, H NP av®<tCSHdM g, D e<c<dcS L SGJCLS®,
DR H*FC PN/ Do g D HCL®. 05G5b®IC qSacHAC
APA*gdo®<YRPIC CALAG®, 1N DHAC APA T EgON>< 5P,

ISCYLNC DPDAC SboACTHECH b 5<% ANe N5PL%eIedS Ao DA% AC

H D% Ac’INCILYMC g SPPNSeY/DSANY*a Ay M o2aC, ADL®Il
D>P>DIHD>C®NHJ DAL HGC, AALPYDILDS D ondasedllnbo lo®
DLYAC SboA%g* e 0C (BLA%QP*Q ST 0 DR 54GC PO D P So* T
dGda AD*NDo) CALA*Gc*M 05 AcMyD>HCP>C Cedaa D% {o.

IrAore by < PoNe

ANCD<HNe M Ao NC CLAT, Do DPDAC SPP®eCa D*Da <*N<Na®
bN*LAYcC A5y DY 0C A*NSGRD g @ <®IB D> DI bN*LP>IC
SPPSeCI>C DPIAC q+P o< A IPLbde, DP<hedc L5 DPP>GCSIN<HNC, PY<loc,
CAPI AcPLINOC DrLCo 25-a® DPDa®. PY<a, <UONeC>o*MC bN*LYC DPDAC
AL /DR HFC *NENP>TPha® bN*LbA%Q %I ALLA< oM™ bt/ {d%q D¢
ALy ARCDY s N D5dGSa Mgt ADL®I® oSN Q<IN HNC 4L
DASUT ADLT 05GSbe NS 5NC, J*LARC DPDAC DAL 5% ANd, A oD NP>

ASo AU NE, ShoDA%Q S <LANCDJN® P*LAST** Mg, ASo A a0 %G ¢,
ASo<ot/Lc®N N H%GC, oI/ /LL%Q eI N D>DC 05GSa®, DSd7<CP>E*a g,
FPNIND>TPRNAC bN*LIC DPDSDSHT <ItLs DPP>YJCSeIr SPPC g DPIAC
<pIBCPHLE*Q *N g ®ND>DC A 0% 0f Acny.of habDYLY o 5%G .

AT/ 0% A<D
B.OADA QT <CANPCHILG 0 PrPebeaPC>CHECSLC o5PMo



AISga >N HNE Ly bI*Le<ecPC>5Nb g SPoNSe/>Sa* N o¢
QPae<e PD®RC>ILE*a s Ne DPP>ISHhedS Ly DALPIC (oSno*Mo
05GSbc ST M o). P*LANC S@“HAC ASoSbeCSLC *Nae<a

T SPPNSHENANSbSHEC®>C CALA T 05 <Lag®i>a D¢ A o™ of Na b>rYLY.of
ALY 0 G C . Adao<doP NENELM <LANSCD* N Sa 1,
ALLA<IDSHECPeQ STRE IP>LedC PPhede 52 G, AO®I oSG of, SPPeCGCIC
DPDAC g5PoLSe/ Db CNIALbbeCSLC CLOLo N*NPcsedLo*Mof, N>
APPbeaNSbcSa* N 0 Ly N PR g SbSa N o NIMTa® D* ol

oo TLC PPLULN®IN ALy oPbPNPyAdsbeC e o NIMo

D>PP>edC™ oI DAL .

aveC o *a ‘o

'@ "DOAC PPPCo IPDAC IIbCCH®IC @ PheC™®CIBMo® o0'NADDTo® dLo
0GB ™®N“HOd oaoc® I®CPPbaabeC®Ic CACPId d5GJo
<I>NDHNAbod®PN DY AL /dboddC o PPN/ PP*a Acl/Lo™ Mo

A/ Pegt Nodo avd®<bCeregt, CALA*T*L.0S, 00D ALCSHOD>I
AFLPYDYALb®DC (oS S e<Ya*Mag® a<*C>ReIa

A AP®<L M@ P*a Sd“HMC DPDAC, CLA*c® Codd Ag™MC ID%C>o<I5T<¢

o NA>ONE AL 0SB N>o™® 1Gda I>NbNL®Io Lo /dlLod* Mo Dro.

CALAc™* o DSbD/D>C SboAc*Len™o™C oa AS, <>Nb**oPJo Lo
> DAL oL Do >N A PP NHd axe<C o
DRI DL AT LC CAPI<KNATQ AC o <ISAD>RIIBAC SGJIe I5GJ S,
CALA*c™**0¢ <D%®CPH*M*@.c"bcC®IC Ac™C a<J%<CIB™* M DPPB>PIC oa AC.
AD*N*oho 49Gdo, AN PCP>DOC I>LC /d1H*aC <°APPCP>Pb* o beC ™I
AD®PCP>I*a So*M*a® 0a AC gPPNo¢ DPD>YUa Lo Ac *a®dc DA*LIC NP=5J.

A5 Soe< [ beC®D <V PILLADCSHECHANG g5PPL o/ D>Sa o
>PD>GCSo Lo dtLo PALI, SbodA*a® b RS dedsa™Mea > JdlM 56 C
D5d*a ®IPPa T<C DPPD>GC®NHd DR G DP>IB>c*N= 5.

PO DA< o

AOoAC ha/L* Mo <CANeCD>JNP PLADA%QP*a®IC 0% o® daa At e "HAS,
A Ag SN D> NS 0SGAC DSdG®< <o DP>UGCSII, <ILLSbeC®N=oNe
AC 0GAS. ANSNCACcLo® PR H%GC SPLAQSCPa*MC 0SGAC ADgse<g®
DPA*o AV LLAM [PCNPCHI®DC DLd%a S M2 0 ASgqWGCseDC



A]GCC. MNP YULAYDR*Q D¢ DR HS*GC CLT® 0GAC °Gdo Ao r*Ddo <o
oSn/Lc®Io Sa“O5a, <PAPSa®IedcS*LC IdaD><I® o SPeNb g oF,
CALA>G*NC AR5 #28dP>a ST S A“HAC a d%<eCH N odP*a AcJNe
Q<®<eCIOBM odPCACLC®N DM HGC |, DLo*M* 0 IDnbtLnbCM g, <>
POP>P oMM 0C  <VANPCPo*MC ade<PCOb* M odP*a A Do %G ¢
S *DAC 05GA S ¢DcSa CSPa- AHNSo Mo DPYICP¥STNC 09GS of

Ar Ao Sa“o50C CLT® IPDAC D9V LC ol DN PN Do

D>P>J NIl G, AD<L®D* DP>Ib>cPNHJH DPALPd D, PY<o
AP STy N DPPR®IN QL DPD>odo PN<o.

<IN CBP5q *I¢

DLY*a 5o <L SboA*o ™M NIMTo SPPCI>C DPDAC eD®C D> LbeCIC
¢ (ADLeD% >t ¢/¢Yd, Sb*UD>cSo™LoS, SboNl, ad*o™Nc, ACA*aSo™C,
boADT** 0% oPeNbNN o™ o Lo b Lbd*Lo ™M *o®, ACbSo™ o™,
ADSg*Mg 5 >®DC gPPRAL). P Mg CLbd< ASNH®IC JLIM <t >
TSP D>Pa oM T AFLOCHYT®, Ace<UL® > ondarC>Y®

JLPeC>Ya So™Mo® (ICo D¢ aN\>NE CdoN9). IRNMg T of
<LBAPPNSb®N=HNE, eIPCHILL> D¢ NI LIS, oAANT A5 ADL®Dre
AD* o 5G*Jom. CL® DPDAC D5da 7™M OLodC PPY<o BPP>IbD>c*NHJ
DR G ¢ DALY PN 5. ALLCDS, PUo<lo <PD®CD>HC>HeC®IC 0 GAC
ASo<J*NOC Ao, PP DAMLIC®N=Od, AL 05Gsh®hc <% NN,
<IP>IbP>c*Il 5o C.

2%dbCo™ c

AOoA® NarlLo*M* o¢ <AN®CDALo™MC INcPCP>ALo™ M 0" H*a ¢ DPDAS,
ADL®IM® IOP*a Ac/LN DNt abeC®COb* Mo oa o, ALLndo™™®
INPCPR*@ D¢ D9d*atln®IC PP*®Ca I*I 0 ANCPHLHONE DAL DO *o™¢
o PPNTBYADNC, CALACb/LNo® I>HC /d1°s .

PL<So <1 CP>bCio*C

> 5N <aPCP>o®a<J<C PPCa DD oS, P> dPod ANCHYo® L
0PN DN LbSa T ANSh®I JLPST® (Canis lupus). LP®C>SbCio* ¢
A AN EPC>Y*a ®Da® D*Do dLPSo DPDAC MALNYo® SGLa
drAdege<cd/La™Mea®. SPPPCI>C DPDAC AN <HS*LC,
JLP*CP>RDG <L AC>ITP ANNLAID P D% I ARG PC>o ™ 0¢
DPDAS, AMAPAYQ P NN QL INcPCPPb oS HNe



AP c<Pb*o P a o™ .0¢ DDA, P/do dLP®CP>DbCo™ e ACBPTTJNe.
CALAC*Lo ™M bIPDA*QbeCT < I>N /do boA*c™ APJLodo oo ¢, <Lo
0 "PPNTBEN®IL S Lo N O

DPDAC e C g APA* o IbD>NM b Cia™ ¢

JIDBCPNNT*NC o &eC>RbIC
0aQ A D%CPH>RIC SGJCLLN AH®I® <bDPa ®Ig 15GJa®,
ACSbAb®IL A HCHECS®IC b oAT<I* N TN 0¢ IPDIAS, <L >
N>ea<eCD/Lae<ULndsb®IC (A5 DPINNOJ AChASbELAPDC DL ISHSAC).
D>PD>ISH SN 5 TPPR®IDA DAL S 05N R oMt L5
OGSbeN=HNC @ ISb<bCHNC JIBCPHSHECSLC ISGJCLPNe. CLbdd 0a AS A<D
ALLAD> 5<% ANCD T 0 TPYdHHNe Ao PyD>LC - <ANSbALSh*NLLC
DR 525 C >N OHINLDYLLC o5ndP>o* Mo onRecdao™ Mo (Ydsb*Ne5Nd
Sb*Lo, Ao<o dCHO*GC <I>NDPL).

A€ I T C q¥<bCHC _pa AC

CLea ANCPESe AcPLDEse “4DSeC>hCCSa™ M 0f 0a AT PY<da Ac D> Nesb
DPIAC Q*PTeaC A AT DR HFC Ao Ma. <>No YdlM o SboA*a ¢
ddaoDo*Nc 5 ACShSo™Mea LcbC>RAC CLAYG a<®CP{%a So*M*a 0a A
dDA%QH®Ig TPPNa® TSPPRSeI DS g 1GJcLs® <D5o*Lo. CALA*a*L.oF,
QICSoY L g o<yJSHEC®IC gSPERSeIDSAN 0™ LI>Y*q Sase <{DSheCbIse
DPEDLLADC®N“ O (PNARM 9% QSGUIN D<o I*Noe<[

LETDSAD> HAShECseISe gspehse DS g ISGJCLENSe KSPSheCseDse
DPDLL A DN 5 DAY D, g SPPR®IDAYNC o AR <IDA%a G*LC DbD ¢
W>CAPNRcdo*Lo® PIADK da*Lo, asPPNbPa sl A% L.C AP®ISbcSeDa
NP c P*NC*N*g®. CALA*T*M*.0C, Pt N<e/La*NC >PP>P T DAL S

T SPELN SO DSANRECISH*NC N> g eIy 5bsae<yJDC. Pl<da, A5Gl
42505 CLo®, 4*Mo-*M< Sb.oADDAa>LoAeNeHNE,
L>2g<SPCP/LSbCCN ST IC DPIAC A APe< ¥ Sg-dSLE, A*NCP>ooNY
QSGJCLSe @ Iv<eCPe ALL*LEC “APYea IC L Nt K Legsvln bdob”,
(ACo€DC CdoNe).

TPE PN
PO DHLECINAP QT ILE, DPDAC CALME Aso<uLre
TPPNBNANLBATQLC Lot TPREIDATDA QN LTDAY DN ADLo™®.



ACSHA DR ADINLLA O g osPPho® osP/LIC dLLPNCNa Mo (APLbdC
D>P<ehede5) BLI*q NS N S oA NP ASo<*JN®IC 0SGAC, G L do®

T SPPNY DI % So P ALLAIDH*LC SGJcLSe, Sb.oACDIAQPLHIPNE, 5o cHAC
QUNEDAC S DPDSBSTHP G AP L gSPPNSbbeC®IC IDYD>a Lo
DAL o Lo, AS®Y<C ASD®/LNONC gsPPNbeN<IP Y A% P a 5D SGJcLse.
CALA®* 0*LoC, SboIA*a® Ao™]1¢ Acn<d¥U<oC <UAPN®CP>JN®

KN PNCP/LINLH*GC g PNARY odP*a 5o <DA*a PIA*a bA*a o™ %o,
DM AALDS*an 2 AALPYDY*a AN AL

> on<arPCP*a ‘g™ *a®.

SPL¥%q So*NC

ALY CAL®o® @ <eCP<RPIC DD o SGUIN 1D <N (K4\eDse/ {o)
PN QLLP<SbSa Mo SPLAPNSbP QST 0¢ JLPSa® <L

AT ®NHENKSI N DPIAC @ MA*Q P ST* M0 aI®<PC* g oao. alLJNe
QNBLECENC YLD g PRI SLC, ALy ASYLNGE* Mg oND A% 5N®,

PP bAC <*UNDOAC oo™ Mo <L CLTbNAC <*UJN“HAC bN*L* oMo
DL/ g SN 5@ 5o <SGJcLbhe. Clbdao bN*LSbeC*Neo*NC A5
ALADOY% 20 bDNNMeN<d*Lo, <D0 *M*o PYUobDbNNo<do oo™ o
CALAZLDC Q%N HAC Lo Mg oPPha® oALN®YLIa® T Do, <SaA“ DA
OGA“ S DALY PN NN, 0ACTPNG, AP®/LIb g e>Na, oa SeA>G N
>®)g o p Y ONDNo.

APAYT<IoC APSa ®Io

N*PDLAS AP®IC eD®CPILSbCCSLE APSa %D 0¢ Jc ™ bCL®<c<Na.
N*PDLSb S b 5<IeN“5J AP®Do® Queen Elizabeth sPP®C*Meq,
AcPED>GSYIAYQ ANy TSPPYD>RD oC DD of (PR, Naodo 0a eA*D>CAC
@ <5eDH*NCOMt IDg, o nSbeCSLC N*PDYrab As<®Ire BP>YJasT (YNAN™
Jo19), Lea st ANNPLSbyeIL*NCIC AAL SCHo™ M 0¢ CLbd< P/
OUNADC T (SbeCHST®) AT DbGLe<C >CSq ®Ia s

bCLAA>DA*Q N<SbSa*NC ba CP>< DPP>OCDI, Jcbdt Sb*LCI®NJP*Q So>NC
ALLAD>2C,



AND>Na® AAPDAZLGS 5. SHD>ANPNC ANCHYC DPDIAC APA*G<Ic®< oM 0 a o APdCAS SGJI
ADSo el “DPDnosIc <SGIIT DAL (39°) >PP>ISbsIC (Lynre-LAIC)

PR boACDs  LAMAo™l
o e ¢
<b6:Hch[>O_ Lo boA*c aoo*fC RNl CLAc
o bN*Lo ~re/

nb
S b Lol SRSb b SO OPS G4 <C b a,Mce
<sQJI D.0%%®N a~AaD PO*MDSog  DIdR Lo APPN aHaAd
c No™rc e *NC <o *L°¢ CAd
>A*LSe 5 5 5 5 5 5 5 5.0
<PLse 5 5 5 3 4 5 5 46
D>P<bib 4 4 4 1 4 2 4 3.3

>P>GCSge 3 3 3 1 3 3 3 2.7



D>PD>ST

>PD>JoP<
Afdo

2.1

39

b/{%®



NNBAC Acbb®a™MC A - aSNPNE AAPDI®CCDA/La™MC 5. b/

a2 NNSHAS ANCPYo® NNGHILLC CH, AN o 5a APdCAS ANP®IC 1T (NI o%g®) 5-¢
(AD>g6<0),

b SGUIM C4\PD%®/ da CSPoC DbDYDYda aNP>NC LALDCD>/Lo* Mo 1-T.

¢ Je € (A>LUC, PP, Taosle) <Ly PN of DLS of ALDSHCCSa ™,

4 CLA®0 @ 5a APJCAS bNNILDC o Ha ACCDILa™N*a® <Da ANCDNC ICDIST <SGl
AOPD®BCDILEHNE ARCPY0% A5 5 DA*LPIC (J9T) <A\bD®e/Lasb®>C ALACYLYo <4bD%/[dg® 5+ 5+ 5 +
5+ 5/5=24/5 = 5.0.



ANDNE AAPIBCPYL*PC 6. A'SCD>YC DPDAC APArT A< <o .0 a Ha APdCA SGJI0 dDSgbl
‘DD oSIC QG DAL (327) DPP>ISHSIC (Lyaro-LAC)
Ovceqac DPNPT APy oPNIRA  PLi*a’c  A*A*odo CLAG-

C C %pC %r\C

<I* o *C AL Do ALLADo™  APSa®Do® a.HaAPdC

QSGJrh c S ACe
>ALSe 5 5 4 5 5 4.8
<AP>Lse 1 1 5 5 2 2.8
D>P<ol\b 2 2 4 4 2 2.8

>PP>GCSgse 3 3 3 3 5 3.4



D>PD>ST

>P>JoP<
Afdo

34

3.8

b/



QND>NC KAPD®CCPHALo™C 6. b/

2 NNSHAC ANCP>Ya® NNGHILLC ACG, ANt @ 5 APdCAS AP®IC 1-® (€MD oab) 5-¢
(AD>ge<0),

b D¢ QSGUCLS® P AYne<ccdo*Lo 0a 5 Lcb N PLIo*Ne D@ 52G ¢ AP g™ ¢

0 SPENSbRLE < N S DPIAC (CIoONC ANPNE AAPDDCDY Lo o).

‘CLA*0 @ 5a. APdCAS bNNILDC @ Ha A®CHALo* M g® <1Da A*RCD>NC C>YST 156 L
AOPD®C>ILEHNe ARCDYOS A5 5 DALPIC (J°T) d4PD®e/Lasb®>C ALAC LYo d4eD®/Ldg® 5+ 5+ 5 +
5+ 5/5=24/5 = 48



NNSbAS Acbb®g*N€ B - ASGJcLs® adCPo*M2oC d* oM o0a AS SPPCo IbD .o
JPI/DSAYT ALl Sbo Y *M*g J*I/PSAN]S< PPSeCo



