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(A5, 1985-2021; CANPNYINC 2) <P /LI INYACHALDS, IDSCPNHJ bYato® sb>rLJN.

CINLNFIN 2 NI OLANPNPALN PooPda ‘dfb~xo® CHLPNPALY D AL STe ¢
CAPoN] PPo<C aNe\]o, 47 VIT DU Pcolo® NoPrALYC 0TI
OLANPIIPALN TS AL C e CPALINYC CHLALNAS CPAL2C NoPIAan<I60d >
AFPLPSDNNS > <GP ACPALINT IS

GJ*L PPSUC - CYDYSRLS CPB7SRAC PPodC 4alY V oAlo >R

?PodC oA&Ndo TN (C'LALJINO) OANT

(C-LALJNO) (C-LPLJNO) (C-LALJNO)

1985 4,497 (1,168) - 4,788 (1,525) *
1987 - 31,124 (6967) - -
1993 2,504 (961) - 7,573 (1,985) *
2001 2,634 (1,166) - 17,958 (4,477) *
2004 5,069 (1,686) 51,761 (15,875) 17,930 (4,238) -
2008 4,326 (2938) - 25,686 (18,175) *
2011 4,681 (2,064) - 22,063 (6,536) -
2015 8,506 (4,341) 54,473 (5,329) 22,847 (7,557) -
2021 2,858 (814) - 14,427 (3,427) -
2022 - - - 68 (41)
2024 1,491 (366) - 11,455 (2,650)

¥ spcolSa® CdyPYsbe >IveNds DRI ddao <5GJso- 1985, 1993, 2001, 2008-M >
Sb>rNST b bcCN=oNe.

>OSPNWUPLIC DoSa .0 PO 4*aDSa DYy ASugNC

>PD>N 5 SboAc Lo <DCP>N“H%MC Bayesian Integrated Population Model (IPM)-
JoGQCPYC oACD PR DCPINDANe SPPU-CYPDYSRAS PPo<C oAMC
PCOLE B LoNE L BPOGPNCAWUALLE AcSH>C ALAY Do AADALIa® DP/LINNG®
OAYINKDANE PO D oSandancsC**g® SboAcCo*MNo: 1) brLCYo¢
Sb>ANPNANC NS D oSoDaGsCPNC 2) ASc DCCo™Ne, 3) <o D<K UJbCI¢ Dosa™NC, 4)

=g DSCPHRC AP+ NC SboADY>o*NC, 5) 10 DU oo™t DPD>*C boA“H<o ™M >d<do
6) <SAOAS ALIEC 1*a DAY PC >oSa* Nt DAJPYDURE OGN 0¢ Ac My SGJCLS
onba M Aot MD>hAJNDJ*a DS <SGJCLE Ao\Csoa® MN>RAJNDONES
<*oI<5ba P> APc <o cnsbCC¥*o® Pl o®.

0C¢ AcCJ/LYNe D oSaPYo® POSPN UL DSCH >ID ACSHINZJIND>ANe
OoCP/cNLNo® Po‘oPod*™n7>cDo® PPUS-C/D7RNID /PodC oAMIC P oLM *o®
45GJ Lo 2024 Ac DU N=LONC 4o d<UNa® I8PP<IPNsHsae, SPPSUS-CIDYRAD P Pa<C
OANLC P LN C5GJ% 2024-JNDJ P>oSosbra SdNP>c > 2,200-0®

(95% Crl = [1,800; 2,500]) SPc_50L¢ (CIND>NYIN 2). DOS>N<UPLLC

> 050 5bso <SP IND>CD>IDC AFL 5% POl Dha P> N I5GJSa 2001-I NPAJ 2014,
UL%LIC SPc5N¢ APCNSPLEDE, <5GJ% 2021-Jc PtLa, SPPSULS-CPDYSN PSPa<C
OANAC P LM APCR o™ MC DoSa ™M 5.1%-<>¢ (95% Crl = [3.6; 7.2)).

D 0SanYD>RE 5AC SPPUS-CPPYNAD PPa<dC oANIC P HLM0¢ ISGJCLE 1o D<e Ne
D> o05o b0 <UnyD>>¢ Cbo P LoD POl 140-0°, 2024- BosobioUn 7D Ne
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183-a®. 2021-To¢ <*gD<UScLe D oPNdc >IN NP>NANe 63%-1¢ (95% Crl = [51, 77))
5GJ*Lo 2024.
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CINPNPIN 2. P o1 b oA CIC T ¢ AN PPUS-CAPFNID /Po<C oAIC
Pc LY 0C P oo (DPY: <IP<C. W% IPIIOICE 95%-I° Ao bNe: <IP<C U
bd‘ThP> Lo PooPda INP2C IPPN Do APPOANE (PP NS PO PPa o .
AcLNCPR Po'c 0 POSLNI UL DU CI IOALY PP e /LY
DACNYINP2E BUCTNIC LAY CLALY P oo o Cod<l> 95%-I~ PoYCio

AP <ICa . CLTC AP COATULN D ANIAL O oL TP > Ac PN DN ICH5N°
Doa " (K) AN 95%-I Crl (P2PCICt AAC™) Ac BNCH2C DPALINPY.0C

oCLNe ACPNC>C D oSa DDt DOGPNE oACHILIC IDSCHIND>ANE SPPSUS-CYD>YR<0D
?Po<dC 0AAC P HLM* 0 IDCH P2 47 V P HLA N o *LNCPHANE,
UTLO<SNONS, D oSt Prda AYDPLIC Sb>NSoo s 15GJCL D <%0 I D oSan A oot
ADSCPNb PINSC Cd*a Clo® b /LY JAJINDZLY .0 DNNZJINDLAN DOS>N<ULYo™.
D*ALANCANC sbD>riPNAGE BNNSANC ICHIDNLRS 47 V PO A ndsYLo e DI>C
NP<AJ 2014, ULYLIM 5 AFLO*ar*olLcssde. 4IY V P oL NC DoSo™M 2024-JN5J
>_oSobSodn Y > >Y2¢ 16,000-0° (95% Crl = [12,100; 30,300]) SPc_oNC. <ISGJAC 2021-0
2024-5 <d*c MG N=HONC 4 V PO KSGJCLE 4*grDSCP>SbeCDe

D> o5obo<UnyDc DI 31-0° 2024- DoSobiodUnyD>cc PN 24-g°. <*oDdNJ¢
AS*Q*NC P HLSCHBHCIC 4T V P HLM g APODCDID D oSa™MC 1.6%-1 < Ne

(95% Crl = [0.2, 7.2]) 2008-*JN“J 12.4%-Tcc > Ne (95% Crl = [1.6, 39.9] in 2021.




_ PC oL DEAPNAGE PPCT-CoDY AT Pod<
dVe5 DPDSCI“5 o < OAOLT 4TY VI ONYDINGE 2024-T

4o DSco ANPP<PN¢

CLCL bLP7SbsN>osd¢ <SalLJNP<C (2021-2026) ¢/2o0bPNc<ULC AL N SPPSU -
C/DYSNAD PPadC oAALC P oL 0¢ ASSIADI® 50%-I Ceda L 5>*aC g\
AYDBIA*aNndc® PPUS-CPY R PPodC 0AALC POl o PIRE*GC PO

> oSN ULNa.co<sNoNe D ososb* M a one 3,400-0° (A5, <56 2016-JN=J

> oSaP>odUnYDILYC AL 5 POl Ja sdNB>cSANY; Hammill et al. 2017; CAD>T>Consede
2020). UTLo<SNONe, Ced< 3,400 DoSoPodnyDrLY¢ CLCL a “cSd<J*ol/lcn ¢ sbirde
JPALJINCYT bl 0 PPUS-CIP R PPo<dC oANC P oL o®; D LA P ¢
SbOACCaNE DV LANAN oCUTRE PN D oSoncsCr g DOSHNS, PUTT >
SboAC*LoP>PLRC, Ubdd 2016-T DoSo DAL PPCHN<IY<obioNe 3,000-JcG%de (95% Crl:
[2,700; 3,300]). L*a.>N=>oJ Sb>rRSoD>ILLC DP/LINDJ*a > P >N D> oSo™NC 3,400-0°¢
AP*g >N (95%-T AcobIA*an<5bsANP) CL*a 5GJCLS UTda ¢ 2015 4G *Loo*
Ulc*LoNes 10D\ bSaP>bCO¢ PPUS-CAP7RAD PPadC oAANC P HLM* of
AN <sosbsNZc_Pa LNt <GS CcLo NP=LNC SdE</Coc LY D oSa<yoNe
QSGICLE P oLSC>U*DC PPIULS-CPDYRAD PPo<dC 0AMKC P oL o

<CoIS0D>J*a IND>Yo SGJCLE ASSIADI™ 50%, 80% 95%-T5> Ac**MCD>SbCIIPNe 2024-
AFLS*Q Do T T oMby DNDLLC D>osae 50-UoNe (CIN>PNYIN 3), 43-JoN D¢
35-%oN"Ha ¢ AZPBCIC PPIUL-CYDY NI PPodC oANIC P oL ot

20N ATLYSda™ e AMLAAG PURN oo daJALNe (156JSa 86-0) D**LAb HNe CLCL
SPPIUS-CIDYRAD PPa<dC ANC P LA 1*gdCHBCaNC DoSa™ o (A5 I5GJCLe
e DUHCOC ULNa c<<C 5GJsa 2021-2024; P LT 140-%J5Nk) UTJNe
OYJA*a o5 1¢ NP>N**MDJ*a.GY5dDC (A5 > NP>NONC 50-0¢ APo N> .0 APAS/LSANe
5@ 0% UTJ*a G SDNDRE 156Js 2037 NP5 (50%-T UTDA*an b HNe 2039 (95%-
UTDA*an 5T 5Nk) (CIND>NYIN 4). I5GJCLE 420 DCHRDa® APcM<Inoa 75%-1<0
50%-105 CLCL <*o DU~ PoSonA*"*o® oYA*a/*a o l¢ NP>PNa ‘o \P>LY D¢ NPHNe
JSGJAC 2044-TC NP 2072-1¢ 10 I<ba¢ bCNNS<KC 25%1 > 10%-1°5 Pc_>¢

A A*JnSobGrssde Doso* o> NPONP 5,400-0¢ (95% Crl = [2,700; 7,200])-0°> 7,300-
0“5 [95% Crl = [6,200; 8,600]) <I5GJ¢ 86 <orJSNoNe,
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CINPNPIN 4. b oA Pa ‘dNbYC J'a 0 NP ‘oot PPUS-CAPS~N]IS A/ Po<C
DANIC P oL 0 NMAAC PYCA o€ (86 <I9GJA9 PN Do Pooceo
J°TIBCN DN CLCL <GICLE I°TI<IYBCIC Do [PN6a<*Un P C

140 NP PPUS-C/PENID /Po<IC DAAIC Pc oL 20 Cod<d CIHDPNYE <156 0
2021-2024 <ONZbxs\oPda ‘o PYUCA N, 75%, 50%, 25% 10%--> CLCL Po‘obyo®
DACNY2C 105, 70, 35 14 PPUS-C/PL~<Io /Po<C oANIC Pc oL 0 <IGJCLC

T ILYALNE IPIIDICE CHOC N DACNFINP2C 50-0° N\Pn LYo <650t Cd<
DoYA Qe b o Dot CIDDNY NP

CADTD>Conbdt D> YINMeo? ARHLINNY, APcCA< U oL AL Ne SPPSU-
CPDYNAD PSPo<dC oANC P HLM 0 D oSosbsa<dny>>¢ 1,900-g°
APLo%a Mo <Yy >S5 B oSasbsNoNt 3,900-MN<sNS AALSbY NN 2024-T

> oSanyD>o<idncSPLY NS, SPPSULS-CYDYNd PPa<C 0ANC P oL ALLPYD>SC
ASAPYLANDSaT o< NS, 89%-T Sdé_aabIA*an b5 N AFACCACULIS D> oSa™ o ¢
100%-T<>5> A0NILLNE AL S o GsCab< DoSo™ Mot SGJCLE <*aI<USC > oSa ¢
ASIAD® PSS APE LU NYLYDC NPBNONEHGE DR H2GC ShaP >N NG

AL % DM SoGSCBaDAre AN NP Og AgSChIA%a NS NP oACNCH>2C CIN>NYIN
3T
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CINDNPIN 3. <IGICLE 92T I P oo G 6 VL <O bLI o 6PN<TULYC

20PN 0 A2 PPUS-CAP-NI /Po<C oANIC PcoLY 0 IPIIOING
CINLNPINP2 bLIZ0 PO 2o PnJPALY® NoDYPYa o< <Y P ol ob-

JTICLYBBC N .
. AaC>a1C 50%-® 80%-T° 95%-®
ShS < SC%NC
bLA7b%ap< DS P PDBCo™*N ADA*andEt  ADA*andEt ADA*andeEs
QSGJAC 5 88 59 30
b/ :
Sde oMag e sLdc LRp | JFAJAC 10 66 50 36
QSGJAC 25 55 46 37
QSGJAC 5 - - -
NP>No b NP G ¢ ac | AC ) ) )
sbrP>NONPSG- PRP-T TQJAC 10
QSGJAC 25 13 3 _

UANANS POSPNEYPLR Po‘obod™dny>RC Nmin BDPP>*Lo 2024 (2,000 P19
Rmax (4%), <25/N“> FR-*M*c® 0.1, Ac**"JND>IA*an<dc*o® (PBR) Ac*LeANe sPPsUC -

C/DYSIS PSPa<IC 0AMLC P HLe 0 DoSobs>C 4-g° P HLSa®.
LeaP>Nod 4M¢Y V SPc oL bLMNSbSaho® P2aSbPND>*+DC, ISGJCLC

Ac*PINDIA* NS D> oSahs>C 245-0° P HLSa® AALPANT P 5N¢

14,200 Nmin, Rmax-6°11° 3%-0° 1-F“> PNC>JNDPIA*andc*o®.

ASAAMOa® AADALRC

SH*LCENJC P OLST® Sb>ARNSTC NP DSPLE S SPe_NC SPSA%LEANe
A*PSSaSbA YT g ANNSHS. CLAd INPSShA L 52 Y<GC ARNDHT>C AYSGSHNC

D> 0Sa Mg Ac Lo ¥ LASHA YL NE ICDYC AMANBASNRT® “POab 50 bSO Ne
Ul LAYa P o, ARCHYC ASulLJNDSANE P 5N Ac Moo Meg® DPPLY DY e <>,
PPl Ac*LIA*an<ES ADPSBNNNY g of, Ao 05 oalag<o

onar*on o Dosol o“o.

SbooNre Aﬂx‘l'_“ﬂﬂb SE>AYDJ Qo NN ALDS AfSaLot UTNC>SNe, CLCLC,
A5 o ISPPANJNDALYC AZDDAand5b>C DSbD>/bSPLC ALD< ArSa™L

DIBCHALM™ AL 4l VI PPCo o - CYPYRAD YPo<dC oAdo.

P oLSa® DPYLINDC 02N ADPTShLAD/LDC 15Gdso <N doJSDa.
SH>ANPNNEC DAL (ISSINNANE qegD<C DR HeGC ISI2L M Da® Sh>ANPNNCSAbSa>RC)
ADIPLEC Ly D¢ DA PC DIPNNea g IDYSYDALAYN a CND>AD< S a CYDYSITOr,
40 V GG Lo PSPaD< o Ao, DLRD< YsPa<do (LGP DYUa<dabcs dvreo)

C/DYRAD PPodC oAlNlTS

<1[>“‘bﬂr"°0‘o“’ bLMSbSa® MH>LSCH>LINJC IDo ¢ Peobio® AbsSALRC 1o DYPLINYC
IPCCPALoB*™ ('t abc™ o PcoLiot APLLLOLL*LC. UTLS DPZLJNDLY D¢ DPD* 0>
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Ao o SGJCLED PIPD>o O UL D oSa M Ac>cSNCHLLC DOS>NCHNC
Ac*LocPCHL* ' PPYUC - CPDY R PPo<dC oAMLC P HLMY o

<20 2R D oo™ A Ne SdPc7P>P/LNo?s 1" oryPRAo oo, < <b ™ AuobAUD¢
oA CH oo Do‘oPJdadCPcIo®s AccDYDLINJ DOSPNeL*J/LIo®. CLCL,
Py DRAGD 1 O7DRAGT D Mo Peoliot APLRC IDCHAYS>C DPYNYINDLANe
IMP-g® ACSb**MD<SLC 0a A5 Na PO e /LICUNAchTe. Codd D oSt AFLNYDLIC
ULNSa coTsbeCn M ACSbra PLoKSNON (P /LY JAIND>ALYMD) oacclNd“o
I Mo DA 4o DS oo AaAJNDYE DNSCHNYINDR0.

A>SbNPeo o LYo SSHTJNDYC SPPSCRLAI 47 VI odPLY2C (P51 Clo <o D<AC
SPCOLIC>2C 4MY V9., UL Ne, ASIAN ¢ a“c<o=oD% AZLLLYLC 4Y Voo
SPPSUS-C/DYRAD PPo<dC oAMLTC P HLSot. oNCIA*an bt DIPNMA o<
AcD**MDNCP>J*a M UTLo ANt AYDHOJICPNC>Uco™M P oLb s> Ol
ARBOINY*MODA* N T>C,

SHDANSADRE SPPSUS-CPDYNAD PPo<dC oANlo ¢ ququ'O'b JPYLYDJNSbS>C AMAAo™®
<1bL.JL<"""‘"\JC[>“bCC.{L%o-c AALPYD2C 5 ACH I DY axA*MDJdaPbNeoHd. aoAcbnsbcCo e
AaAJNDoONe Pl s> DP/LY<LNbboPNPLYLC o«Co* oo ad/ Yoo PPsUC
PcoL*NC

Ued< IPM-NJ¢ TRBRSCHLJINNC D oSancsCHea® DPYLINDYC > CAST>CAcnbde
<IRHA/LINNNJC ADOVYLDC ADB%a**o® P oObendNioo®. oa < AN*LC VT ¢
ASul/Ld*al~¢ PcoLsot DosonyDInyD>c Do,

APP<PNED A9PP<IPNeD

CLCL SbD>ANPNDPLEC ADINSILDC D oSony>JasdN>csDo® DPPLoNT <5
SboAC*LSa g PPSUS-CIDYSR PSPo<C 0AAC P HLA g 4¢Y Ve

Pc oL *or. DosaPJdalbc It AcPNCPo* Nt AC Yot Doa g DOSPNcP>nLJNOS,
AcCSbsANe K5GJsa 30-0, 40-0 <P /LYc<UsbC/LYa® dMAATS AYDALN,
OACNYTbYI>C AIMAAT® Aa A CDJNNDCALY Mg PPUS-C/DY NS PPodC oANLTC
4¢Y Ve SPcoOLMC SboAcCo Mo,

SPPSUS-CIDYNAD PPa<C 0AMTE P HLANC AP Rec<oS[>¢ 2013 <G Lo o™

AP R NC AbT™NC AbYNSYLDC Ab/P<SasbsANe 5.1%-T 2021-To €, Db s SPc>N¢

D> 0SaSbc_SPSNONC 2,200-0°. CADSTD>Connbd sy MSY PA-do I HELJINPNJS, SPe_>N¢

D> 0Sa "¢ bALQ Do GSCHS>C Codd PN 12D ULR ¢ DJSSa* o> ANY <>
<5GJC 50 DULCo¢ AD*AJ D DSISSa™ e D oSYPISPLs>C NPBNANE 63%-0¢ 2024 <5GJ*Lo.
2021-T¢ NPCAJ 2024, oD Ceda L Pc_HLSoC D>oSashsheC>¢ SGJCL 140-o.

U H<Do® g DbCeo 5 bl *LI5<E, Codd P51 NPPNoSbe_ D¢ 0%UA*a o IC
(QSADAC 50 APASTC) 0WCP> NP 2037 <ISGJ* @ ccP>NN<oJ. 14 D¢ D oSa e
>LCa D> D% 35-g¢ 50-0 SPPUS-C/DYNA YPa<dC P oL o anD>Py>DC

AP RC<1J* 005 In LN, A+ PDNShHNE bAdaSDISCPUcoSa® (A5 95%-0¢ NP<J
50% APcRec<J* 0o P>LYSD0). SGJCLS g D<A D> oSa*N¢ DALC oM IIPNe 37-g®
SPPSUS-CYDYNAD PPa<C 0ANC P oL o P 5LSo¢ ULNacJdND>J*a GY5sde
oAl D¢ PUCaeoNe 5GJSa 25-0 CLea ASSdAso (95%-T° Ada Do sbsoNe).

4are VvV SPeolye BoSMdsYLasD NPRNSANS 2014-1S ULMLIC 4T VP oULMC DoSa™ e
bALaDlMJ* 0o "0¢ DPPNILDC D o‘obralcc PI2“5 16,000-0¢ 2024-*JcNod.
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dVeo DPDSCI“H oa e

PC oL DEAPNAGE PPCT-CoDY AT Pod<
OAOLT 4TY VI ONYDINGE 2024-T

N AALPY D]

D% LARANE D oSa<a® 0UA*aNYUcoNJIC AYSbSa< 1R 5 LJN*NC, 4 V P 5L CLCL
Sb. oA™Y IVLSIS, A5 DY ULCo s ANt AlLoS%a Dl oudNS, UlcsNorec SsPPSUS-
C/DYSId PSPa<IC 0ANLC P OLAMC APL%a Dl 5>¢ APcRe< /Nd NP>NcS NP
APOT? A PCP>J%ag50°5 biAda Dl o0, Cvba AL DI cS5Ng, PS¢

AP HPILKC AYDUcCbla D Dosa™*af, A/LNYDcQY>C 1P

AT DOCPALo b, U1 <CoH D" NCPobndbc Sy s> A A JAN“c LA%oT®
<SaPCPobcoNe. APcRcdcsoHNe P HIC NPPNcPNP DSdSCH O U N<SbcSo €,
ACDHAbcGrs>C (1) <D NYoe bLMYbsND>JNo® Sd¥RNL.oCco® P HlLSa?

A A*JAPLcLA%oT® AP RN’ INobH DP* o c® (2) <D NPa® AR—INYJNo?

A AYJANL o <SarNo® APcH<c D g**g ¢ PcobLE

CLCLDO bLPYSbsND oot Aa NP <DNYbNPYao DoYNYN<PboSlooTl® sPPU -
CIDYSYs PPo<dC oANC P HL o AcPNYobGNP s ADYIASD>*NONJC
D5dSSPLoD>beCIo®. AN, POSPN<U/LY Codaa Sb>ANSCHILYa

Ac DNYobYLY™ ¢ PoPDIAandc®o® oaD< AN C DRH*G ¢ Allee ASu/LJN*PNJC
(A5 PO APCRECNC APOIAT SPc_oLsa; Allee and Bowen 1932). IMA%*DIAo

P oLSo®, Cedd Allee ASulLoudN*/t DosNP<Ind®*a Dt 0WUA*a o ALHNZJ*DoNE S
ArAdn<Soo® AYSbGAbH<Is<C biAasDISC>c >SNOMS Ao® of (Dennis 1989; Liermann-o
Hilborn- 2001). sbbrNSoo DoSaPD>JasdND>cS/LYC AcSbndee CLCL <o DdNGC D oo™ o
be/NCP>oSbn<5bs>C Cod< SPPSUS-CYDYRAS PPa<dC oAALC P HLANC
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