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BOBALL#N Bobe<d* ha sPc /L V2013 U1 (DFO 2013) A DAL %I b1
JAACPYa I P o%on b4 %08 (TAR) <A 06 /o/c. < AL *a <D%5/1° CALP~or®
JAABCPY2a IA % N I P 0T 0 Acn /B DA b ° Prero<I7C
BOBAPLIPNY 2T, [ 2 By JAQ BCPHCHI PoT < o/ < AL o BUC.oI* Y C b1 <
JAABCPYa I P o Tn b 0. [ 2015~ YN, D8NP LPI AL TPCn A Ac e
INLALYE AL C Arece1%5J 1980~ 420~ I5LAPC D%/ Yoo <IN P B<C AV IAAC
BLALPLAIN B0 T 4 0% I A< Y M C /o/C <AL Yo, <H IPIAVQ < AV
PNSTNICETh Y2 0C(FR) <D%C LI TP AN Poson vea C 20

JAA *CPY*a DA *a.n I CAb>H, %

DGLeh e SHPANA S PUTI10 6.5 BT BT EINT DALY TGN Y a0 AL A C 5/
PC_5°G7¢ DL I Db Eharb A< o0 AR P oY ot Ao/ < AL Mo,
BLALIN° FeIAT?Q B<C AV PKTICPo4 %0 Pa FR = 0.5 IS YLL L *, < IIPCo<
PC_5°G7¢ b ¥ TP a 15 TAN BCPVa < C AT Pt Y b D5/ I/ o
FEIAV2Q <AV PNNTICPT 0 (FR) D00 200 0CPn I%CP 16 AN “CPvea ¢
PoSon 5 ot TAR Cod.o* <A 0¢

QAQ /L%

. AN ANLSTMLELC Z<LLENSeYL>ShCCSa* M ot bN=*LD>SheCeIL < Do
> _0Sg PR >N @ ¥5bC < AYL O DA N g AC>dE ADZ NS LcvHNe
DN ore.

. D> ob“c D0 AD/PRo® 1Db¢C™/LN MPAPRe/LA®eN DM JAN B oo n 7 o®.
ADPZD>RCI®RC>YC A H*Q 4N [ORD>Re/ ST >R JANST® oa NN >R HG¢
ZdIN=oONC CLLSeY oL 4PN C >R 5 D oSany M 0¢ A NeCDSh? DYy DL %N
ALG O CaPRD>A MO ASh? DDA 0Ne ANAT® AZAGHLE,

. DPIGPABR “bB>rAPN, ANATC N o 1" ABPYDR, ID%°CH 5N o CPode
CNP7P>R*a %D QLL [PNDReCDALRC D oo ™M JANS DA O

. > 050+ 0¢ DNLPAC A NC>adat AYALeCD>c DS < (5GJ* o- 1983, 1988, <L
1989 <IDNSbLLALDa® DNLENSbe DI Y7o oM a® D>_oSa*MC JANS /dPc <
AL*Uo.

e D00t DNLPNE AYDc DPILIE A NATSh®N 5N ShrLCE NP 156U o 2010
<L 2011 SbP>ARSC> e PRI A NA“C N *oSbTHNe. CAL*a MPND>ReY<*a.c >*D¢
D>_0Sa-Sb®DNY>_5NP 10,400-0° (SE=4,500) <5GJ<lo- 2010 <-L>
14,100-JAn.YD>=5N° (SE=6,700) <5GJ<lo 2011.

. Ar<ed*Me ha YDPLLC A NANNE ASb? DDA L DD Dabbe<dnyDrYLYo
JAN®CCPRC ONeNY g AcyDc PO /d/ < ALMLo b*Lbd¢ DoSan ¢
FeND>ReC DL *LC, IDSoNP Bayesian A/ La®. Ac L N>+ gsbseI®e AD/D>s
Bayesian <J®C>N=5M¢ I0P%a SLC 5Pl el an Y Lo Sb>rLa > N 5N
AR®CHR*Q®I 0 D oo™ Ac7P>7n.5b™IC.

. ANANNG SH>AYD>LC CIPR>NNC D> AL D> oSa < AG SIS g g
>L,C_of 60+ <5GJC NP,
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. [ND>ROCDPLRC > oSa Mt A NAYRNTE AYDZLIC K5GJ* o€ 1954 D> oSa-Sbe >5eD¢
11,900-0° (95% Bayesian Credible Intervals AD>¢Z*UL <2°CP>“_>o (BCI) =10,200-
17,900) <L <5GJ<lo 2014 D>_oSobS APy 5N 12,500-0° (95% BCI=8,600-18,500).
The Dob <R JAADPCHYAT D> ooy N <PDAT DL Ac DO JANC
D_oSo N7 Mot AGa Nt DosaNC, PY<doc, Sb>rLa DLy e>JC
0L UC Ad AP A NATHECPN®,

. bN**LRE JAN®TCHR*Q "D D> oo™ /d/< AL*Lo PRPReCDAL2>C 1D CD>HNPe
IB>ATCPHIP* @ ®I D o‘g o AD/DXI®. PJoN*o Pl PaN=oc,
> _05g<<edC P> o5/ R >*DC AobosbeNCH>>*J<S 5N° (Rmax ) = 0.07-
<D®CPBCH/LD® CL*a. P Po P~ CLOLo 1D PO Aebob™NCPH><T" Rmax
0.08-I° CL*a. 5 <bPo P> P>*D%® CAL*a..

. PYUo N0 PP NN, ID%C>SbCe P>seIse BNSNILY o o
D> 050 b®NCP>HNe (FR) 0.5. C¥Ro™ Pl Pa o b®N=oM Do~ P>*D¢
4D®CP>LSdYy D> o FR=1-T° PNNINC>o M o¢ >oSasbIC,

. JAANPCPR*QP< AN B oo n <@ ®C** o [PRPReZLRC D** LA b >*IC 2014-T
> oo n7* M 0 JAAC ANARNCL* Do 211-° P oo b ®NCP>HNe DR H*g ¢
422-"J< 5N PN oM 0t D oSa N IDC><HNP 0.5 DR H>*GC 1.0,
PUcACoNe CALa.

. ZdYC_< ALMUo A PHJ=co< A NeCD>C >*/LLC 2011-UNDd. ANATRNC
QDA PLC D o%/Rcdan Ly* e *g? IdoD>Rc<IN=d PYUc®<
aN*CPonc PP/, CAL*a <°PDAcbP*a "L Pl Pa*on7‘N*.o¢
<PIAT P a ‘o Lo® JAN®TCHPR IR D oa™C.

. JANPC>Y*a <L ARC D oSa ¢ JPLAPC >N 5N ASh/ DL >*DC
JAN®TCDQ PILaC PAIAQ S 0¢ DSdSP*a Sa My M 0t L*a P><Sc DSb>CDPLLC
JANTCD>RIC CHRLE 170-07 JAAMSHIC®IC IGICL®, bNHNE QA
D5dCPLY D 243 NP, AP ®CP~C <L I/PrY DR 30%-M Do ¢
AALPYDN" .

o DPA®IT SN ADYSH®ESC Pl g Lo GePLAANT SN @ PN g
M<ose*<N*PC DGLSHNADLC. CAL @ AASH®NNGeN>LYSLE CCCSa So M of
Db AP<IPNSH DN, L bo*loc, oCPAd®C>oNe ANASNSINNY D> oCo®
AN®CPPLY 0 DNONShe<C D5 5N A NARNM NP> q GL ¢
JANBCD>YQ DL AL D 0Sa e of [PRD>Re| Ig® <ID®C>YA>Q D> NP
Pl o< NP DNLPNSIN*NE D<@ GY5eDC [Iaors 9NN >a<I56D) o
D>Sb>YAP<IPNPN .

APLSo*Lo Dobb®

JAO ba C>< DPD>®CEDIHL GO IO LDC LPeh L= N L7AL %O >N L
7-J"0Ne JANC XU (7r*J]5® 1) Cdod, LCPALNC D¢
BP>rN®ECPBC o n7*MNJC, “d-I<PNCP>ALRPdC a.c D/eCP>A/L oM, <L
SOP>ARNT®CPBC®ALRC PIPy>oNe. LPACLNC JANS, /P ALY LGOS,
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o 7D>7<Nb®>C JCD>I D> Hd JASNLTADN®. ALTDCE sPLc/adeNsdN™ e

Do //Lc®I D oSa M of PND>AJN o < oYU NV NP

JANPCPR*Q G7*U]®Do® <R* <Al A*L*a *Lo > Western Jones Sound (WJS) <L
Penny Strait-Lancaster Sound C=5PN¢ AL*Lo (PS-LS) AN d¢/°D>CC (DFO 2013).
DD ANIPNC Doy DPL® I JANM® 0¢ Yd/c< AL*Lo <> oN<lo PP®C 53¢ Ac Lo
C/DYSRAC KL CAAS PISAC AN 06, SPN<lo DPDPC®I< JAA™ M (DFO 2016a, DFO
2016b).

AN LN L DL AYLC ba e *Lo ba CI'>¢ DPD*C®D* Lo <L bN**LP>D¢
Cd7P>RTQbC®IC CHCPN* gL, I®°CP>bCio™L DA NOMNt QNADNP
[eND>ReYL™Q SN D oSan 7 M a® JAAMS ddD>oe<Ja /Ny>2> CAL>a

A ASBHLCPN= N PY<oc A GOPLCHNL®/LE D% A ANARYDY. D ob Do
ARN5H®IC ADZ PR IPCPbOT* N a.cd NALo D>l NP DNLANdNN e
O<CPALRC DNLPNE AYDPLRC Sd-I<eNCP>PLRPdC @ DY PIAGPdC IDeCP>beCTT e
PP CD> 5N ANPC>adt D Mo ASbYD>"YD>o<SLC CAPd<

aNb/ DDA o MOC,

ARNMoJ PLcb oM 0t aNPCP>/LY 0 DNLPNANMYDRE, AALM D2 AN O
DNLENPOL®EDMoNe. ALSTD>Canrede <D9bC™IC JAA®CP>Y*a < AX¢

D> oon~N*a®C* g AP/ Na 7DALC DDA <IPNNJC bN** LR JANPCHR D¢
D>oSo g AL DCP>N0¢ <I%°CPH>RLC DNLANPoOL®I 0f JANTPCHI*a < Ax¢

D> oo CA/YL2C ASb/D7r NP AS*a ™o D5dGP*aSony*"C D oo™ *o®
eND>ReCD>N"OMC JAANPCHR*Q D¢ PL™ M Pt PTBCE>C JAN®CCP>N*Q ®Io® A o™ o¢
DSdCP>HNe CAL*a. AASH®NNL>a SLC ASGE g8 D>Sd= 5N AN > oSan 7™
D>NSNMBCCSd= O D> oo DRCH N 0t AZSN*L Dd<d NNSSeYLLC SPIPa J*a Sa<SLC
Lea <% <5 PdoN®o SbrLC A edt A NAT >R >*Dg¢ DNLENSIN Mg IS HNP
MeADReIR @ o <°LC bN** LR JANPCPR I D oo n Y " *o® /d/cC< AL*Lo.

A bLPSD>< HACT N ALST>Cnsbd® of <HL DSb>C>ZL5Ne QedNNy><5Ne ba C
O YN DoNP BBANPCPR S Ao PP APPeNCPRE, A o n 7D <NeR* ¢
Na 7DD D5 oNP bN** LI ALTDC don7>o ™M o <a PN**o® AN o¢
<Nt AL*Uo 0a2¢ Abdo. CL*a o AbN®Yo b oD% ba CP>< LRLd o™

P>a AAcS*LC ba Cl <ML 0a ST JAAGASTS IS APAJAND>YT® Sh.o% JAC

o n7D><N*NC DO®eCP> NP PPbCoSLC.

Pl %N DO ANIPN N of DSdabb<™L¢ NNGC>c D>/ L<< 2013-JN“>J (DFO
2013) Ab/D7rPL NP bN** LYo JAA®CP>N Q. ®D¢ P oo "*o® D>.ob“c *D .ot

o /AR oS AB/DNAL Do /Dl AL, D**LAMYD>HNe Pl aeN¢

DS PIPNE ha YD D®DE, LtC><HNe Lea DY JANSCH>RRI D> oSa M /d/c I
D>LC o%/L*LC bN*LLC JANSC>Y*Q #I¢ > oS MNC. ALSTD>Ccnrbdt oa o
INGALeo b D It Do ? /LI D/ GDNIT AL DI oMt 0oa 2l DPLYcn e, <]
bNLA*M NaxX*a "o <LC oM NKRc* DN 7> ®I¢ PP o,
INGAL o b NN DBD>NYD> DD ALTDACARrPdC DNLENE A AYDALo ™M o®
Afcc®N=d 1980 DNLPNINP >CH e g® Cbd< <DNhIA*a N bsg* g
SPrPa.c®<C AAAC D> oa™ M SboAcRc<*L*LC /d/c T, <> CALALLS
<PIATBIA*a N b®I¢ P oS *NC BPNNINC>YN L5bSa ™M of, ID%C>c >*Dg®
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Db NIPN g (DFO 2013) ®PYAAC®N SN JAADPCHYEQ <> AL D> oSa g
CAR>{,%D) g JAASTC.

bNLAGC ™M bLC 0% o 1®IM7 P> D¢ DL ba Cl" (COSEWIC-d€) <D “d7c P D>er/LL¢
2006-"JN5J <Nt AL*La QAN NNGSCD>ZLI= DN "ADA>Q B> Mg ALl HJCHRC
NNG®CHLAM o ¢, Cod<d bNLAGE N bl 0% a<1%D Ny D>®IC DL ba C
(COSEWIC-d) L= >N PIrPa b oD JAN o NP AL*Lo. <¢_*Ne AL*Lo
JANS Lo NNG®C>A IS AcyD>PLI PAJ Lo 1T <*MSbNPJNNJC o ST

o PPN o 0% oIy D>c D PLNC (CITES)-d¢. CALALS, PaDA%Q
I>CBNNLLL® JAAD< PAINAT M a® ba CIm Abnd5b%®>% Ad*a >N

> PNCPY So<SLC C*a AY*a >N AYDY=a %D% ba CM>¢ NNGA\*L*c< CITES-
d*o . P/<doc, Sb>N®RCH>NID* N o D>PCH>Ya L LC 0% oDy D>c®IC L«
NNGSb/D*YD>ILLC BAJLG I-T <D 5N +MsbNPJNE oa SS<ST o P>PC><*a SL*+LC

0°J o DNy D>c®IC PLLC CITES-d*o¢. 2009-*JN“HJ <L Ac 2012-*JN"J,

M <dcbblM>¢ DNG Ao Sbe >*D¢ AcyD>Y*a SLYLC sg¥Ry g _I¢ NNGHCD>LA™ I A
BAJ*U 1I-1, DB oNe 0 J NV c<INo® JANGAL oo °, ACB**o*L.o">

Pt/ oM DN dN* 1 SboNMM Poo b L*LC, [do %/ <Nb* LCoO NNG®/LLo®
<SaPNo®, 0a T 5 aD>PCHHCia Mo AN DL*NC, <L @ saSLe

DA Ay <eN® DLDH>N N >R H2g¢ DL oCWY*L+LC CAL*a J%

N7 RNPReD o o Po PN LE NNG®CHLA™IC "d¥RP* o ¢ AcyPD<C PAJ™L
lI-1%, SoD>ANAY N Sb a9 0 NRc <+ N oP>PC><*a GYSL+LC

b/ o bSa %< o D>SPCH>HCa e JAN DUMNC,

JAHND< Tk of

AT CAYD>RRDC A 0PNDE, ba CI 4*Noe<JSbC>Y%® ILLND><HNe ALSTD>Co
oSPD®eND>Yo. CL® <UND>o ™M QL5 <5 D>o™M¢ 125 cm- CPoSbI¢ A 6GCPN=oNe
Prdoc <ICPo ™ CPo PRI CPT b ONP (315 cm-) <@gt CPo P> NP (277
cm). CL® JAAC <“aD>*Lo<IPN <*JCPHLoIPNYD Don b oNe PJNSbT<LPIC
CPLSLI DL YSbeCD DL ®C®< <A biC®I BPP>SbG L™ LP g, AgGrLI™
LJC>oN Pdrc < AL*Lor, DG < 28.5 cm-I CPo-c*™® <L /c*ab oNe Ado
16.7 cm-I". DLNC S Do MC 156\¢ CPo-bP™a D¢ (~28.1 cm-I®) PP<loc
D<a N> HNe, Afdo PorSbhiC®I 13.2 cm-Ie. JANCLNLC D\ %< D /gl
0al 5 B*LIA*adC AL CAT*LCAQ ™ AAKSH®<LED D\ g <L

o nAMRECH* g AFLMZPDRC Qe bo ¢ Il JAALC PN BC'o™M*o®

C2LLCAQ DT> HNe A DYoC IUNTC AANSTE Ac ™M D\ ¢
D>P>SbNMHCHPOC YN 5@ a.vN=HC, JAAS IA\PI®I LD BPD>ENC v 5% Ne
L YD oM A5G Ao, JAANS <LLENSeILAPY DS 5N AALPYDSC D NJC
Lce/LoNe, PY<lorcCCD>® BLJINKREDE Abb I g D%/ 5N - IL<Sa®, AP Moo
AHTD>CD>a®. o SbCe Ny >N AL ANGSb®IM 100 m- PP<loc
L®bP>LY*a G H50Ne AN A @ CNPIPNDRE, ADINY N L7ASc SheC®I AbbO™
ALT® DA% CHh**MN“DOJ. <YUar®N® ana AN %I a {N®IP*N>Io® JAMT®
g APC>a P >RYLC DLMC, oc<Sa PN AN <UCH>a N IPOS>NHC®DC
LSaP>a® AaA<sone NP D500 CocLof. oc<dc<eD L2 odn [ A< I,
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A= D>PCHEL A bC®I CdPNPS Oa Al N Hd CoPL o< <H APSo™Lo Y A
L ADRUONE JANIC LA Joe. PaPSheC* N @ hcSheCia M DR JA<AS
D>PD>Sbcb*LI™® 5-10 @ /rcL®DE,  SPISHMD>SHeC®IC 15GJ AL o JCL®. D oSae

Q7P <D (% Po ™ 35%-*(C,

PrePa bCDRNMC

SPrsPyD>o ™M 47ALLOC ADZDYC (DICP>RbIC
[PNDRCDN“OHOMNC JANC D oSony™ ¢

AN ANLSTPLLC PPN D>SbCSa ™ o bN=*L>SbC®ILH<C D\ o

D 05N> @ ¥5bCe< - ANL O Do AC>PPdE AP Y M Lt oNe

D NONC B ob“c®Do® AP/D>Ro® ID50¢C®/LNC MPND>ReYLAC®NHM JAAS

D oSon Mgt ADZDYC DRCHYE ADHa MM MRDRE/ LT RE>E JANST® oal N HNC
DR 5%g¢ /Il NN CLLS Lo L 4PN eC>RU 5o > oSan s M of
AN®CDSHY DA DL MO ALGCOS CeND> MO ASbZ DY DAL A ONE A NAT® AYAGHLE.
CRo PP *a T, PPIS>NG® I P>®IC SHh>AAT HNE LA 2Ot A WA DY
DA TN DN CL>a D%CDSHCYL 2% PYoN®o <L oCa® MPND>RJNo®
050Nk, CALc AYAGHLC CdyDAOC Asb?D7yD>o<SLC @ N®eC>ILNC 1d*a™L
<O%CP>“Ho ANANNAT 0 D cA* T NN B o®IA®AT SN ANAPD* o DN oMC
<O%CPHREIC CAL*a @NARYPRC CAYDRC QNADA*Q o (SC). ANADA*Q o P<ede
AN®CDYATC GPPNLLCD>HCE> ASh? D D>So<SLC ALGOMTC A NAN=HNC
4D%CP>Ho PN ANPCDodt DA M*gN=ONC. oCe ADZDI PP )¢
NAbP77P>R*a o LC AN D o'c*N'C I re< o™ DAY T OA*aPN"DONE, A,
NS D77 D 5N DAY 0N DM JANC ADINL*C, ClLa

A®PBa A7®°CPPH*0 b ®I® AD/PR® D *NCPc D>*M*o*Lao.

aNAo®NJdai®eCprc¢

INLENE AZDALRC <*Ja P Na €, PJoN*o <L bIYNCP>N“HJ Sb>rNo DR
<D%®CPBLC DI PTPeNDON JAN DA o /2> LJ ANACP oo
ANAG P> SHHLCAedC IDC>c P>®D® DA\ o Y Al /NAN I K5GJ* Mo 1983, 2010
L5 2011, LPPbe o DP<IseDede s LCaSbc >®D¢ A NA= HNe CP g Y A-<UY
1988, <L 1989-.

O0CC SPISPaJND<C ShPANAYNACT ST b

AD>ZD>RCDIPCH>REDIC e 5NN, A NAGD>C PIMPa bC>c >*D¢
LAPYLEg N IDNSH®I g DNLENHG 5N JAAC D oSan v Mg /d/¢c < AL*Lo.
MeND>ReC Do de 15GJ* Mo 1982, 1988, <LL_5> 1989 a Ha A®CD>c P>®I¢ AcaGeC > HNe
QLo A7 DENOC K5GJ<o 2010 <L 2011 A NATRNAG D>RE D%eC > D>STRC

D o g ®<a® A NANTLON D> oSan 7N JPPPeC>H5Ne AFLS DM Ac ™M JAAS
Cd7Dc D oo P A G N"DMC (p=0.74). D**LAM M bD>pyD>RC BEOSDNTTC
SBP>rEPN_0 e, DNUPNE oICP>ALC SPI P CP>Pb*arc P ID%CCPH> 5N @ NARYD>R®
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QL5 GsepPseC>5Ne AALPC S B oSan 7 NC 1d%a < B N g- N C,
SPL_I<PNC>PLLedC A PNo® AcPD>SbASHEC > [ONDRILILE SN0 SHAY DTN JAS
DG LC IC>NPdE 156G Mo 2010 <L 2011 ANANEHNE, 1SGJ% of LSP* o0,
ANPCDY JANS DA o ANPCDo " NJC D>_oSaSbc >®IC ALa 0.37 (SE=0.16)

D% LN N DNLENE o<IC>PLEC 19-g¢ Sd- <P NC>ILLedC & c DPPCDYLa*MNJS. Ac ¢
ASBDSDIL M PS> DRI ACY D DD A QM 0 A NATS O

Ar<ed*N e b oo o¢ bP>rNPNot ANARNNJS, AL*a Acc P DSbD>CPILNC LcboNe
JAANPCPR 0 DNLONE AP oNe PdPc < ALMLo PPISPCPN of D oSo ™ MC [[PRD>ReCP>< NP
Q5GJ Mo (1983-2011) <L DSbP>CPALIYC JAASCDodC D oo™ K560 (1954-2014),
<D PeIC CAYDNI® Bayesian A NAN Lo, Ac*U CLDI*L D2 NN N LoD
JBPLAAR®Q SLE ASBYDYY DY S 5N ShEALYDNM O A <0 A NANN S > oSa ¢
AcC7>NDONC,

D>SH>CP>YLLC JANDCDHRE D> oSa 1 [PRD>LeCD L g <Y 5<SLC AAAE DSdC>o ¢
ASNNDJ APCOCRC L PANINYDRE DAY ACSHD>So Mo ("APCCE <L
DAY Ao, <HLo ACSbe D MLLC <YYo Bobbe<t Ac Mo oa o <SJo
NP, DYDY DNLEPRSINNY D> NNGSeY | R <156 ¢ D g IDeCP>SbC e >5eC
D050+ 0% SH>RA NG A NARNSIN* M g IDPCH< 5N JAATCHYAT IUr<C
AL S Lo NaSHAT. ACTHM O DA Do oa.ca Aty DI 56 o
CcLbN*.0¢ ACSbe D*MLLC dDo oa cro. Cod< AN DSICDILRC PY<laoc /D>y >odC
AZD>EPRAQ S 5NE, APCSCYE L I/DAD>od o¢ D_oSa M [P >ReC>c >DC
DN 5NC ANANNT IDeCHT.
AN AALPYD>DC DNLANP OIS Neae. ADPRC IDeC>c P>IC Shv/ DL 1ShSag Mg
GPLAANS SN bNE2LLC PLLSeC>YQ D¢ Pl egb AL AL D>SeDC:
TAR = PBR = Nyin * Riax * 0.5 * Fr

ALAC*L o PBR JAANPCPDYN*Q < AN D oSg ¢

Nmin MS>ReCDILRC A 0 AN T©< Y 5NP > oSan 7 1C,

Rmax D>_0Sg-%<C ShvD>a ¢ > _oe/Re—<Jo+C.

FR DNSSINC>o*NC D_.oSo*M¢ Ced< D_oSa™MC ASb/DYaPLE HNe Sh>ALYD>Ya®

> 0Sa*NC b Do,
oSN D>LeC >N Ao AN < % 5Ne >_oSan YN Nmin <sePLAC>c > > oo o<
FONDROC YL Y ID®CD> Ha ANANDIY® ALLPSHYDNE SN Sh>ALa * MO > oSa* M of
o8 D>LeC >N
PUo N0 PIPa o Do, Sg¥RY g DL YL P> o/ Q<o *"C Abo*L (Rmax ) = 0.07
DSeCP>SHCe P> PY<doc Ddao PIPasa <P/ c >®I Rmax = 0.08
a.c®dNoTO\>PLo Lo Cta (M<cbb® oa *Leo LRLEd*NC NNG®CHLY 0¢ o<cNe
2013).
ALSTDCnabde L%a P 5c DI Achsodc DSLC LSPra® L LD>Yra® PNSSINC>o* M o¢
AN AeboLo® FR <D5eCP>SdY D> y0- JAA®PCHYQ o< AN D> oSg g
G®PLAANS SN Coa YD cSe, FR = 0.5 ID%C>YA 5b®D¢ AN 0 @ Ha P GD o¢
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AOANCRc<o™ M a® — Da *L5 FR = 1.0 <D%C><¥*a G%5LC D<o, FR = 0.5 <DG55D¢
JAANST® AD®AIN b0 G®CP>oONE aba A®CH/L®<C A oAN O™ ¢
CAYD>CHLC DR HGC 0o I®INyD>®<C— Pa L% FR = 1.0 D%C> 5o

qupCDC

QAL Q NATY DR O*CH PO BIra Mo A/ ALMo. AS*a 5 aNAoT S
<775 05/LNCHP>*IC ALo (Q7r*J]% 2) Il [PRDRPCPALRC D osaon 7™ ¢
>D>C>ALONP aba A%/ <Nl 1-T.
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1983 (Orr et al. 1986), 1988 <“L_> 1989 (Richard unpubl. rep.; Richard et al. unpubl. rep.), <“L_>2010
< _>2011 (Stewart et al. 2013). 2>\ ¥ %0~ A B/ IGJ Y20 2010-2011 .54 A\ vA o€
QAT L2 O%Cob P o T CNADALIPLH CStewart <LL Higdon unpubl. rep.
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Q@ Oa AN, IGIT EAAADYE 6.4 LCOYICADHCHYG Ac AN DA\ Y1 <TH >
FEPLICCLALN 6.4 PCPTd I/C <AL Yo NsPPLYC AAANNNT“c.n *ob DALho <

Qo 5PYea o Pr<Ioc 6.4 CCDYAT Y TEPLICLAL N CAoPrL YO N b/ P> o<IL.C
0.37.-/78 [PAPACHC DI APC oo o</ A< >0 100-_/<

<EUd > oo™t SE A SE PPt SE DNLBRE AZDRC
(N) (N) Dech O (P) a~pNe >da **L¢
1983 2700 0.37 0.16 7400 3200 Orr et al. 1986
1988 5100 4400 0.37 0.16 13900 13300 Richard unpubl. rep.
1989 5500 1600 0.37 0.16 14900 7800 Richard unpubl. rep.
2010 3900 0.37 0.16 10400 4500 Stewart et al. 2013a
2011 DHLOANC
2011 5200 1000 0.37 0.16 14100 6700 o
bN=oM¢

195 GJ<g 2011 e S DAe CDPLYC d® o™l S PN @\ AcD>NS SN ¢ [(4484+5945)/2
Sbof* o< g® <ID%I¢ 100.

PoSo** o0 aNANN

ASB/D77 DAL ONP PUo N0 Po‘c M 0 QNARYDPR™ [PRDReIN SN DPEY L, DS
<LODOMCAAN P oa 0t <L JANPCH RN Po‘o 0t aNARN
QDA A DRI JAN D oSN AG bl L g P g DLC ot 60+ <5GUC.
(@QOQATYYRE 1, Lpd®, 3), ANANNIE D5 HNE [ER>Redc DY ¢ (56 <o 1954
D> o050 b P>D¢ 11,900-0°° (95% BCI=10,200-17,900). >_o5c*"*_0¢ [PND>NeCP>c P>e¢
5GJ<o 2014 D>_oSoSbc >®D¢ 12,500-0° (95% CI = 8,600-18,500). P> bD>CP>ALNC
JANTCDRC D> oSN LeIAILR=C AL A > oSNy M 0 AGH g of,
PPdoc, BP>rL NN AMLSLC ana APdCPL7%DC JAN A o AN R o™ a®.

DSbP>CP>ALLC JAATPCAT D>V CAL> Lo ¢ 15GJ* Lo 1954 <™ H<SbeCse/ L NLLC,
ACSHE NN D oS NC AP7ae<c<o* M. ALa Cbd< DPSbIC Jg-JeDC G JC 25
(1989-2014) ALACSHCse/S g M>gd 178 (SE=12) <ISGJCL®. 56U C=cL* o JGCsbIe
A><lo (2010-2014), <SGJCLE SAA®BCPSHECIC Ad*g-be/LD® > o5a-b®Ia® 170
(SE=25) <I5GJCL°.
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<LREYLPZ. A AAKT) IICH o0 [PAPACCH N 0/ < AL Yo JAA\C Poo ¥ o¢
(TLPIBCLAL 518 Ac. ¥ AN DA Y 2T Y 2o 00.37). NNICELY 6.4 %eCPad-
NNC7Lo* a br14/LL>4I% 95% Bayesian Credible Interval o AA*C. o AA*N) AcHP oo
PP /18 BUCAI G AACL 5N [PAPACCPAL Y 0 (I SLCE.8IC PoeCE + 95%
PAN DY I <D0 AFL o A< N Do 0 <A CLL 6L o b ‘oY %0).
CcN<o y-axis: BOLCLHLY <A PCLoGoCL N8 A ¥ <5 Ao G- (bdCE I 5CH.
(.oCPNCCPA LYo Pobb<d¥ o Stewart et al. 2014)

bN**LYC JAA®PCPY*Q D¢ Pl e

JAANPCPR*QP< AR B oSa ¢ [PRPReCDAL2C 2014-* D oo™ ot [PNDRCP>/LYo®
IDSoNP IIBCH 5o~ A NATRIDI® ALADOLY®>% 211 DR B5%GC 422 PNNINC>o M of
> oS0 b b0 FR 0.5-0° D¥RH*g¢ 1-[° CAL*a PJcbCooNe. JAA®CP>Y*a < AX¢
D _0Sa ¢ G®PLAPCILLC ASh/D7ad/L D¢ bN=*L 5N JAA®RCHYMT D oSN
NS> 5NP Sh.oDA*Q % D5dNC. Loa D>se DSh>CDILL® JANSCH>RRIC 170
SGJCLE. CALC AFLP DI APCCDRE Ly APDAY DR D> 05a-5b%<C 30%-I™,

D> 00 b G JAAN®CD/LIC AL*a 243.

SbPrLa *M <N *NC

AN P<ELENSeZ DL AL C. ADCD>SHCSa N BCd\*NC <IP7nSbCSLE 15GJo <o JseDa.
DI<bde 5 <AL TS LC DN a AN SPLPNYLLC, CAL®a a.c J*NOse
<PDACHPa SLE D> oSa*PC MeND>ReC>on Yo,

D> 050 0 MO8 >ReC YL BSH>CDILNC D24 LASHSbC® I CLL S/ Y% So*L

ASbY D7D g ALDYLNC SLIeNCDALRedS A c DPIATSe D o*M<OgD>L_ <% JAST
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D> o*" Do CALACDSAPNo. Ac™*M 5 aona A®/BC™®I D> Mo AP/ o®,
Plo<dc CL*a bP>rLYD> OO Ac.

AFLCP>®IC aN®CP>od /dlc < AL Lo JAMN®CHRC CHRaTPCPIA*a Do o® L
JANGALRCPHRYLC PPa At Dot Lo Na G Dot SbD>rL MO JAAS
JPPeg D CART JAAPCH>R L C.

D> o*MO0® QNA/LC®IC bD>rNAT DN JAN D oo n7* o I CL°d] Acn7D>PLK¢
Cedo*LCA*Q® DO\ Acn7D>bC*MLC, CAL*a @ H& Peb o H<IPNNR>e
FeaDNey A eNe L <DAPRS @ NAYDYa® B oSo™ ¢ Sh oM A7 pse<c< L *LC
SO>rhCP NP,

L>a GCJc D>®D%® D> oSg ™M o¢ vdeI% /L D>Sa*MNJ¢ DNLEPNSIN* N APCeCD>NE QL >
IDr7DREI LD ADYLC, <L DNLANE <JaPNot AYDRRDC sbD>prLa GNP, Ao
45GJo DRLANE DA Q PRLOLE, PY<lorc A%ba A%®/LNSb® I ACSH* Mol o
SO>ALYDEY P QDR DNLPNE AL DR AZDEKC <PDATbr*a SLC NP o®
<D®CPHPPN“Od ANARNDR® L DPYLon72¢ D oo™ 0t JALC

P7re<c oM ot

Acbb*o ¢ LPI®°CPI/LN0¢ AALNPZC

AN ALLAD2C L o PPy Do ™M AL P<DONP A o™ 0¢ 0a 2T D>CPN o <L >

0a AT D>CDY0¢ LA ot Acedrs I IDC><HNe, Pa >y DS LTS,

B oA*NLGAL T AL AP IC ARNMZDoNP. Ao/ R ILoL® N DM AoAS,
JAANGALELEDC A D AN R<2€ 1980- 0¢, A’NNboL* U] D% Ac*L
<OBCP T o a® P o® PL/DNMDJd. AoACPBD>/BCTR Do g ®ha®
APC®/HCSa™ M 0f L IPPASHCSo M of, 1e<n <YL= Ha- 5 >8* 1<, C*a brbec®
N*a N>R DSB>CPA LYo NN®bdNMyD>ro.

AFLOINTDLC Av DT QLo NoGys T <o dbSa ™M™ o¢ JAAC <LL APSa *D%bsoMe o,
AL bo M LG O A PNBNATPRE. <UartNC JANGA DL CLbd
Sba Py . AFLOJNTHTRE P D< P c<doLo® <PDAT*Lo® a LW M a® JAN
<o QPC ALSTDCE,

AdcPdSag*L dtLo Db r<dPNC

D 05N 0t PPISHNBY® A NANN <ePLCDPLL® & N eCD>od ot DNLPh o¢ ID%C>o S o
<L AALPSBYBN DN SAN®RC>REDE D> 0Sa M /dPC A AL*La A9G 55 L >N G
doJ®D0 60-a. UJ®eI®/LP>oC Aodo AN AFLMYDA MO CCianI* M Lo
0o dnd*C. a Ha A®IILIC D> oSa*'C DPNSNINC>o™ M 0t A \>NsH®eNC>“ 5o FR
=1.0 <D%CP><*a So*Lo® Mo e/rD>SbC >N 0 4®PLAACGHLC JANPCHY*a o< AC

D oSorn Y Mg At P U JANPC>Y*a o< AXC D> oSa* ¢ CLoP™ o¢
D>NSNINC>o*M®0¢ D> oSoSb®NC> 5N FR=0.5 <5 FR=1 <D%C>LYS5Ne. Ac bb*a¢
APbHa AYPCD>YA 15 a sa APC>YN dbLC Ll L*o® %®PLr/a AN oNe

>_oso Mg DNNIC>o*NC a.c<*o® IDGYSL+LC JAAPC>Y*a o< AN D> oSa " *g®
J®PLAAT LN DN SPISPa c >SN,
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