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BECY A XT— 2O THNT, BERICOVLTE, &
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Niz, BRFIL 2024 EFRICITONDFETH 5,
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WY T—PHRZET. MUBRRE LT, BE7hE L,
BHBIIEE - BRFEL RIIEERE L FIAsN2, BE
ARV, Y XEOHRTHERMEDL S,

BEROME

AFHICBWT THP AT E CAHIIABRECT LiBRE
TRESNTE Y, XXFETIEAAR, BE. X ¥, XE
AEABER - i TH2 (1SC2023) , ISCHRFKL TS
FEBERHC LML, SERTEEO T A X DS E. 1993 F
LBTIEFHT % &£ 500 b UUIFTH-7-h TN 2013
FFT1,293~2,256 b OEETHR L Tk 2014 FLL
BRI AMBERZ R L, 2021 ELEIFHI800 b EhoTUWND

(1) , #ERICl, BAOAERAEENRE SNEDT:
1994 FELABE, 1 RIBIC & 2IBEEITDEDHK] 43~83% (5
61%) % &, FEW IR LA 9~26% (F5 15%) % 4H
TW3, E - #sa)icid, 1994 ELfEERB &, 2013 F£ T
&, BARD 46~T72% & KEBD & HDH, ROWTAF I 21~
4% ET>TWD, 2014 FELBEIZ, AEH 9~25% & HANIC
REEEHEDHTWD, X ¥ ODBESEILEERIRENT
WAL I BEEN—TFOEEEHEHTVDEEZIOBND,

KEHICB I ZRPEDREICEVNT, 7AY X FZEICELC
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K 2. BEODEERE~OTF Y AKIGE (1992~2022 F)
2022 FEOEIFEEE,
A ZIBORER LA TREIN TV D, &FIE R BEMITS

BB ZBeRER LiBamkE kg LTwas, B
AOEEEBICEITDECAHIIZABEICL DY AFEOERIK
SEL, KEFTICL 2FFFE [BARI S O~ 7 OAEBEERT
=¥ (FRA4~8 FE KEFF 1993-1997) | . [BXAREIS
EREE AR RNRATRTEE (T 9~12 £ KE
T 1998-2001) | . [HARAZSEREHEBEERNRAETES
FEEE (FRk 13~17 £F  KEREHAREY Z—  2002-
2006) | . [BARZEREESRAZE (P 18~27 £ :
KEREMR > 2— 2007, 2008-2011, 2012-2016) | .
[ERaxERMIRAE - ERIefEE RSRERAT (Pl
28~29 F[E  KEMR - HEME 2017-2018) | R [Ki5
IFHTDE<CH - ML E - SHOFBEHR (Frk 30~31 F£E,
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S 2~4 £ KEMTR - LB 2019-2020, 2021-2023) |
IZ& > TRENThONTNDB, 1992~2022 F(ZHIFBTAY
X DFKIZE L 457~1,479 + T, ZORNIEZIBIC L BKIE
E1'342~1,308 b ¥ L REDEEHDTEY (FAY AHKE
E0H 80%) . W TRLBICK 28ENZH >7- (A K
17%) o 2011 EOXBEIL, BEEAAKBKOFEH, HRIFEIC
HATHEA L, 89550 k> TH-7=h% 2012 FIZ13H 850
v E TREE LT, Z DHBOKEEIZ, #9760~870 b > D&FH
THR L T zh, 2018 FLEIDFAMERZ/R L, 2021 &0
KIBBIT 457 b > TBEREICH - 72h% 2022 (213 543 b
VEBIFELY 86 FEML: (K2) . BE 10 FED0Y XFED
HBAKIBRICH®D 2 AEDES (2013~2022 F) 13 44~7.7%
TH->T=,

£

<7 OEOHIREEBEHEE (Tuna-RFMO) TlE, ANED
REHIBATE - RFE - 4> N - BAEE - LREFED
EONBRZEVIREDD &, BRIHANTHONT WS, L
M LaA S, EMFHFUEBEDOS I3, B4 ORBEEICHS
IZENT VARV, —EBIEKTELN O RELOUTF 215K
EHRAELIELOETRY,

(43%]

AEFEHROBMERFEFTDOAEL DNFE TLLNH
5, KE ICCUTOREBECOHRITENTH B

(Compagno2001) (R3) . &, KFFETTHONTLDH
w TT T T —=HhANILZ T (pop-up satellite archival tag -
PSAT) #FRW/-HAETIL, SABEAMRICIL. REH HHRAKA 888
m £ TORESEICHTT S & (Abascal etal 2011) . —#%
A HERBEBE E ZEL Y BROREDFICKEREVLA
EWEEH H D Z & (Abascal eral 2011, Francis etal. 2019,
Nasby-Lucas etal 2019) | $hAEDHORAREILATHRRE
PABRDFEEEZIT WD AEEEN S D Z & (Abascal et al.
2011) AREIN TV D, BROMRICHBT 2L LT &
BREEEB TORERBOEENEN I £ BN ITEE P
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3. PFHADH% (Compagno 2001)
EORVWEHBDIIERATEDIFBRICEDLBFEODHDH 5 W IEHEL
I LTWBERDONEZTY 7, BUOEDINHEIHEEIND
B LT REERIBRICE DT T 7HRT,

FICE 2BUONKENWT LENEITOND, —HEOREEF &
H5E, BERACRIZ 4.6~30.2°C (KERH DL 14~27°CD
) \ HEEUBEOXRAAROHFAIF 11.3~31.2°CL R 3, &
FIETONHEENLEERNS <, > F ) P X LERICETH
HIEEEEZ SN TV (hE 1996) ,

AEERNDORBBEICOWTIE, T b3 FUTDNAZA
WIS & - T ALK F O EREE & mATEFEORIARE ILE
EHICERD LTSN TWSA (Michaud ef a/ 2011,
Taguchi et al 2015) . ¥4 2 A% 7> 4 + DNA Z B UL 7=Hf
RTILEEHARERIZFRO 5N TR L (Taguchi efal 2015),
7o, ARFPERNICIFEROEIBSIFHER I N TLA LD
BRI OBRITIER LD H OMIREMAFET 59
BEMEZ R L TW5 (ISC2018) , EHAMUROMER L, Bkl
FIRE (KRFER) OBEAFEZICRONTNE Z EATEL
TW3 Z eh o, BRHmIGICRFFEEBRFEEICHTTHTHL
NTW3, ERICIE, AR FOBEEIL Z Do EE (F
KFE, EAFE. BATE) OREEIIELRDIERFHELT
BB EPRENTWS (Heistetal 1996) , £ 7-. Corrigan
etal (2018) 4. JLAFE*E, dbA > N3 BEEIKROEHEL
BENICELSERTHIARENESVEOD, A >~ FFERR
B & R ERARR & W > 7o B IR OBAEEREIC ITEENR
TN B AR AR L TW D, HEEEEE HN— Lo £
DERARBEBEIC DLW TEIRERRAMIThNTWDE LS
TH5,

Fo  AEBIIRREMEPIEIC L DEADITERT I & AR
anTuwsA (Mucientes efal 2009, Semba 2018) . At
BAEOAHICET 2HMEL DRV EHH Y FERRIHER
DIBBOF=HICITSHOAEICH T IMEOPNENVETH
%, Kai (2019) &, AP EOHANFTFMOEET — R &R
L. 28 - BEenEk NREEISA » TRED O HERICT
FHADRY FRRy b @BRER) HHdELTLD,

(ZE5P - [E1%5]

AEDETERRA LI BE ORI ETH Y (Wourms
1977) | EFHRO&ERIE 4~16, HEBOERIZK 70 cm

(Stevens 1983, Mollet etal. 2000) T# %, A% DEIBEREHA
(&, REBE O OB IR Z % 5 LHEINTW S A i
PREARC D W TIIRARRIC £ » THEEDEA 15~25 1 A £ K
=R O#EE LB ST L (Mollet efal 2000,
Joung and Hsu 2005, Semba etal. 2011) .

KFEFICBWTH, IBFEIE, PSAT A W8 - BEOH
THBEAIZITHhNTWS (Abascal et al 2011, Rogers et al.
2015, Francis etal 2019, Nasby-Lucas etal 2019) , ==
—T =7V FEILTITHhNIZAR Tl PSAT 258 L 72K
BOBENL, BER, BEEICHIToND Z &, BERIIAFE
BICBEY BERIEI- 21—V —F > gy o BEEIcE,
STTAY—RXTY - Za—hHL FZTOBBEISA->TE
BY 5L 2 00 TEBRIEEICANEDLS Z L RESN
TWw? (Francis et al. 2019) . T, BREFITAEH DR
A% EE OB KENITREL TH Y  RINAFETHR
REINRELBICEE S Z EAHEINTWLS (Rogers et al.
2015) o KFBEICE L TIHMERENRKEVEVWIRELH D
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a) I 300 1 b) M
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— € 1
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§ £
UIH 150 1 izer\rl‘ba E(:IBZZ?Q;'::B:i NEP: i i A7 IHK Semba etal. 2009 NP
= ailiet and Bedfor - i 150 —Cailliet and Bedford 1983_NEP: & kA%
4“2 —— Ribot-Carballal et al. 2005_NEP: It i#3A &l{l A,
B - —Bishop ot ol 2006, P F ~——Ribot-Carballal et al. 2005_NEP: #ifiA%
™ 100 - ——Cemna and Licandeo 2009_SP --=-Bishop etal. 2006_SP
Wells et al. 2013_NEP: #1117 — 5= 3¢, M iliAH 100 4 —Cernaand Licandeo 2009_SP
Wells et al. 2013_NEP: (hRM F—FIH I, HAH Wells et al. 2013_NEP: {RHLT — 525 3<. WitAs
50 —Kai et al. 2015 NP K EMRF—HI= K5 / Wells et al. 2013_NEP: thE#H 7 —5I185< HIAH
B Kinney etal. 2016_NEP: #ABMEEALL-BHADHE 50 ——Kai ot al. 2015_NP: R EAIAL T —SI=%5<
Takahashi et al. 2017_NP Takahashi et al. 2017_NP
——Rodriguez-Madrigal et al. 2023_NEP:#§ 1A & o ——Rodriguez-Madrigal et al. 2023_NEP:Itf##:A 3
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X 4. 7# 5 X D Rhig
NP, NEP, SPI3ZZNZNIAKFH, EAFE, BAFETHESNHERTHS Z £ %KY, Takahashi etal (2017)
DERERITIAFEEDOERHETHL SN,

LD (Abascal etal 2011, Nasby-Lucas etal. 2019) | = = 1. 7AYAOFEHH L EERIR (cm) (Takahashi et al.
WATHTTONERR T, RS- HELWThshY 74 2017)

=T REEEFA L TWE A, BRRIERRRICERTHRES,
ARET2HAHNBC & BEDBTER Y ELNET 38 F i i3
HRANND T & SBREID—R & DBETC IS L TR 0 60 60
ICEET BRI S D Z ENHREIN TS (Nasby-Lucas 1 88 87
etal 2019) , LAFEIBVTIE, HRIBESER(TFE 2 113 111
EBIBICT 2 LB ENT LSS (FFF 1996) . RERKE 3 134 130
8 U 7= MR BB DR ISR T 5, 4 153 146
TR, KRS, HESZICOLWTOMERSELLA, LT 3] 170 160
NOEEIC BN T b HER B A SBE (2A T T LR 6 185 171
n<Tws (Compagno 2001) , 7 198 181
8 209 189
[ - A#L] 9 219 196
BHBICHERE MDA S EBHPHEESNTH Y JLEKR 10 228 202
TF3¥ (Cailliet and Bedford 1983, Ribot-Carballal et a/. 2005, 11 236 207
Wells et a/. 2013, Rodriguez - Madrigal et a/. 2023) . 7 12 243 211
AL ATE (Semba et al 2009) . BmATE (Bishop et al 13 249 214
2006, Cernaand Licandeo 2009) (Z51) 2 AEDKERHE 14 254 217
EINTWVWD, M4 BERERTINETISHRESNTWLS 15 259 219
BERADEEEIT-1-HDTH D HARHBESICL ) HEFRIC 16 263 221
BUARLNS A, ZNICIFSEERDIERDRE LR A 17 267 223
MR8 (FWEEEL - 7 LRE) ITNR TR IRE D 18 270 224
= (EIL2R8 D 1A PESELTVE EEZ LN, LEKF 19 273 226
FOMBREICHWVT, RREHICITIBNEIC 2 AR S 20 275 227
. RRICASE 1 RTRAST a8 TERShTW 3 21 277 228
(Kinney etal 2016) , ISC Tl, bt XFFETIThN-EiE 22 279 228
EDRRTHONIFMFERD T — 2 Ao X ZERITIC 23 281 229
£ FHEHEER L AT ERBORER £ L (& 24 282 229
1; Takahashi etal 2017) | 2018 ED&EREHMIZA L= (ISC 25 284 230
2018) 26 285 230
50%MEMAARICEI L T, LRFHERBICOVTIE, HEE 27 286 230
149~174 cm (E#€R/1& ; Joung and Hsu 2005, Conde-Moreno 28 287 231
and Galvan-Magana 2006, Semba eta/2011) . Ml 231~ 29 287 231
258 cm (E#ER1H ; Joung and Hsu 2005, Semba et al. 2011) . 30 288 231

FERTIIIEIL 5~9 B, ML 17~21 R EFEINTWS, B 31 289 231
KEEZBHI O W TIE, 1l 162~167 cm (B#EFTE ; Francis
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and Duffy 2005, Stevens 1983) . Ml 233~258 cm (B
B7& ; Francis and Duffy 2005, Stevens 1983) &#EINT
W5, ISCICL 2K FETF Y A OERTHETIE, BAEE
BOT—RaGhE7- X KBTIV, HEEIN/MD 50%
MRRAR (233.6cm @ BERIR) #&RIHEICAL (SC
2018) . EWICOVTIHERICL > THEBIER DD, {iE
BOMBAEFHET D &, ML 20~30 5. #flFE 30~40 m & H#E
EINTWD

AFEFICBIT2AEORAERIE 373.8 cm. RAKEIL
4435 kg LFEFEINTW B,

(£EH (ARBAEMSE) ]
FEDEYWENL/NT A =% (BRA. A BEE (B3
R, B FERRE) | BARTEXSE) ISOVWTHER
NSV ED LERFOEBOMED HEL NI ERE
WTEEN (1 ANBRETE) OEENTHI, EXFTO

rOHRRIEIFFHT- 1) 0.102, &/IME & mAEIFZ N ZN 0.007,

0.318 TH »7= (Yokoi etal 2018) ,

FERFFERFT L C 2018 FoE R THL o N/EY
BRE D LITHRTER (NAN=F YRV FETL) D87 X —
R (h: AT 4 —=T2R) BELYHEESN (h=0.317) . 2018 &
DEFFHHOR—R 7 —REFTILCERS N (1ISC2018) ,
- Y AHOBRFREREHTE T 2BROEYFNETHERED
FEA AT 2HEN A FEN’ER I N AR ERFOEY
FHIR/RT X — X OERERD RS AEEOS VR FER
DIRT A= REPEE SN, hOFHE (BERE) X2 FL
3EDEFEFARAICNT L TZNZF N 0.353 (SD=0.057) & 0.273

(SD =0.046) 72-7- (Kai2020) ,

HEEANICET NI A-RIIERHMOBERICKELTESL
EETZen o #HEFEOGBEMATHERERALNLEEN

%, EFEMICIE, EMFHNLETHEEEORMBEICIZ T, EFK
DLW XFEICHE L - FBEH%R (Low fecundity stock-
recruitment relationship : LFSR) @ €7 /L (Taylor etal. 2013)
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DBEREIRET D HENDH D,

(Bi% - HERE]

FELTRIA - AVFEZETRECA HELZHETS
(Strasburg 1958, JI&IZA 1962, & 1984, Preti et al
2012) , DNA ZAWIHHFICE > T, A LD DR LFER
EhTWb (Porsmoguer etal 2015) , 7EiE., REERESIC
Lo TEL-TYZEEEL TEH Y FISERNTIE A £R
BICEZICAMLTCLAFALCTWEEYEZENS BMER
HEREEEZON TV D RAICHT 2EEE IO TL
WA, ERFFFRPAT XL ZBEPBEESILTLD
(Compagno 2001) .

BEiRIRRE

ERFFERBCDOWTIE, 2015 FIZISCIC & > TiThi/:
BRIRABICEET 2 BN RIRIEIC L 2T (A v T4 r— &% —
BAT 5 1ISC 2015) LUBE, BT — R PEW /T X — X DER,
ROBRERBEOHELRE T, 2018 £ 4 BITHKEET IV

(Stock Synthesis : SS) (C & 2 BRFMA WO TIThNT=,
BERFH@EICIE. BA, KB (@EBEENTA) . BB, XAFY
ADFELCAHIEZBROR LIBORES R OEENY CPUE (I 2
BOH) | EEDOMHAINERT —2HPANT—2 & LTHWL
S5M7z (ISC2018) , R—X T —R &R D AR, KE, BB,
AFO0EREREL. 2015 FITIFE - #HEICE - TER
HEMEZRT AN RONA, IhorwESN (5 7H) |
BETHSTHERNIOVWTHER - B OERIMERT — &
TitE Lo A ZBITIC & Y BRSICE T 2 R REREMEAR Y L E
FEACRHRARICBEI L THRRD A BT ZITS 2 &1L Y.
EMRT A —ROEERBEH AL LTz, R—R T —RIZDWNT
HEIN-ERIREIL, BE (2016 F) OBRE (X X0H
A {E4# (Spawning Abundance : SA) (2 TEH) FBR A
£EE (MSY) K¥EZE EEY (SAus / SAysy = 1.36) | &
SRE L 1980~1990 FITH T T MSY k#E% LA >7=H DD,

25

—S1 US S8
—83 TW LALL
S5 IP RTV

15 —S$7 MX_OBS

%)

Scaled CPUE

1992 1997 2002 2007 2012 2017
Year

5. AXFEDIIZIBAET — R ICEIKTHAYADIFEL CPUEDE MLV F (& :1975~2016 £, £ : 1992~2019 %)

EMIF 2018 FOERFHmICA WL o7 CPUE T, &, &l 7”&
BE. A¥Ta0FA#EEET—% (ISC2018) ,

A CREB; 1994 FLIE) |
G248 . FAEB. TIAR CRB) |

LirrhennTA4 (@) . BA (X8 1993 F£LED . B
FRIE R ICHETE S L/ CPUE T, W74

REIXF 0T -2 EEICHER, B L7E (SC2021) ZR7,
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6. MEET ML > THE SN KT ERE D a) RAKEE (B TEF RUb) BERE (RERCHRE 0FEL

(1975~2016 £, 1SC 2018)

RARIE BREEXME, L. MSY KED a) ERERV b) BEERE CAEFLTRE) Z2Rd, ) DERDBENETT —/N—
. TNENBRELNECRET CHESN/HRABDERE & 5%ERXMERT,

ZNLBERD L. REDRERE X MSY A2 TES (1 -
SPRys/ 1-SPRysy=0.62) EHEEESNA-Z &N (K6) |
MSY ZEBEAEB L L7-HE, NRELELERE TR GBE

BETRBITHNTULAR W T I N7, BRKEICDOWTIE

SAus/ SAnsy N L AE 3 KRB TH B Z & h o Apfir & T L 7=,
THERMEAEEELT-6 DO F U AT THEL-ERIRREIL,
R—ZT7—ZORERITEML TV, 3 DOBREREDT
(2013~2015 E D RERE OFE, FHL Y 2 F)D ALK
2 BISUVKE) THEE S NFRFENIC KL GEEHRAR
2017~2026 %) | REOFHIRERE CRELRIT1-5HE
3. BREISFECHITIBINGT 2 LHTE SNz, FRFROFER
CEREEHMCHAS MAEBRREL THBEL TWEZLE
TADETERD & AKFEERBHOEROBA LB HNER (2
HDHEWESIND, S, AEECERSEEOIEN. BER
PHEFEREDTHEEL 2 BICRET IHENHLHDD, &
NoOFERIL 2018 & 8 AIc{Thiiz WCPFC % 14 [Ef
FRERITBVLWTHARINI, 2021 £&, ISC I2& - T,
BUOLEKEERBOTAYAER/RICLIZA VT4 T —&—
FRITDMT O NIz, T OFEMTIE. REIOERFHIICKILL, ER
REOSBHLBAETTHENARONEINE S hZ T L. &
BORENIZBRICEFEINTWERFMOR 7Y 2 —
Ve B2 REMERETT 2 BN TIThN ., &E - #ilgh .
BROBME RS TELBEICEITEERERHK (CPUE) |
BES. VA AT —2pMRH I NAN BIRIOERFHmTHL
LNFNTAIFZHE CRIB) . BBILZ#E (arge-scale) . X
FOEFAB. BARIEZE (D7) o CPUE OFERLYF
G =BT - RERUEHBO CPUE OZELEK) & il
REHIThNTz, ZOFER, IR0 ERIHMELUE, CPUE IC58
ELRMMBERIIHERINT (M5 H) . BRRENBLL TL
DIMRISRO o NEh 272 &b REOERHEmILFEE
) 2024 FITITS T ENERINT,
FERFETIEZBREE TS BAE OB LTMO CREL
L L 7o) RET — R ICEBIFETET L2 @A L. BREE
BaE LR (Kai2019) 12k % &, CPUE 141994 &h
52008 FE M T TRELREEBZHFWVELA LS LY FIE—TF
T.ZD%IF—BEA L THEINY 28R %E R L1z, T DERIL,

2018 FOERFHI TRE NI EDEROIEIMBERE % X359
BRERE T,
BMAKNFEOTH YA (BREFERED) ICDWLWTIE, 2022 £
IZ WCPFC (2& » T SS IC& 2&RFMA WO TIThMN,
WCPFC @% 18 RIRFZERIC TR RE S /s (Large
et al 2022) , BB, 1995~2020 EDHARTICH L T,
SRESCERESO2 7 — b (BERNAERE LTL A
BB ESORERAZFA— LT EMOFTLF ) EREL
TiThhi-h, PEREIRT (F,) OHEEZEH. BEFA
BIDERCERIREOHTE OTHEEMIIFEBICKE ETL
W DIERA S, AT —I/8T X —& (RO) (L FARRY T
1 THAERAHIHER S N EFD, Fo DEEEIE YA XTF—2 D
FEAZITHZE RBLEBRDEESCEY/ T A —2ZHWL
7-BA. HESND Fy WIERENLEL BB L. b8
SA—ZDWFEICELT2o0D7 Y — ko CPUE GEEE) »

7o HEEL/REETIE, CPUE @I EAMER % BT
ERWTEBHBLAEZI LN O BRETNICL DHEERRIE
BRATIC BT ZIRECANEICKE REFELEOSNZRIITR
ETHDEEZ N, BEHEORTICHHRIBREEZ X &
T S 7=,

—H T, RERT (F) PEETZEEBEICOVTIL, &
H—E LHEEEAIBONTE Y, FHROAHEERRL LT,
HEED FIZERICE > THEBNA L Lz TEY ., Fygy fHE
EEZ LN, BL, ETILOTLESAEEL T, BESD
BESOTHREMEISTT 2 BRERITILT>TH 5T, Lol
BIF 1 ODEFLNTA KT TRHELLEbN S AES-
BESEZRELIBEOEEBEOL VO ARTIBERVL S
ICBENRETH D,

IO, RREICOVWTIE, MSY KEICHT 2ERES
THTH A BEEETIIRWATEEELAH D EEX bNTZD
DD, DL HEAERECH AL T —206ICK Y.,
WCPFC TIREAAFEDT7AY X ICET2EBEIES T H S
Niah o1z, SHEIERERERT 272012, ANT—XDOE
RO PR EE D/ (K — > DRI REEDBHTE.
RO C RGN FIRIC L 2 REEEORIA, RRACERNHE
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EFEONYTF— 3> E - #HgH» SEHEH SN D ER OHE
EREED T THRGREOWET GRELIL, FEICH 1 THRE)
E ARRBOEREBPCANT —ZOREICET I2EEHNES
N,

EEAR
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