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% The coastal State shall determine the allowable catch of the living resources in its exclusive
economic zone.

3 The coastal State, taking into account the best scientific evidence available to it, shall ensure
through proper conservation and management measures that the maintenance of the living
resources in the exclusive economic zone is not endangered by over-exploitation. (As
appropriate, the coastal State and competent international organizations, whether subregional,
regional or global, shall cooperate to this end.)

* Such measures shall also be designed to maintain or restore populations of harvested species
at levels which can produce the maximum sustainable yield, as qualified by relevant
environmental and economic factors, including the economic needs of coastal fishing
communities and the special requirements of developing States, and taking into account fishing
patterns, the interdependence of stocks and any generally recommended international minimum
standards, whether subregional, regional or global.
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EDDHZ L E LTS, £z, BERRERIC L o TE BN S 5 FeE /K EETRIC
Wi, ZOEBFEE Z LT, BHUKEOEN BAEEEHAEEL RED X9 fci(ﬁﬁ%THb
it (Total Allowable Catch, TAC) ZE®H D (B 155) ZL L LTS, 61T, WiE#A
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I, BARMREOZEEZIF TR <, BIRFHIR MSY HEE D N HEFEME L ER LT L
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LWAERNE SN B EMAH 25 (Puntetal. 2016). % Z TARIEE TIX, HERHMT
IRERBEOFEETHET M-S U A7 OFHliZ BT 5. Mt FHTFERLY I 2 b
—va vy FEEHEAL, B2 DREEEEEEB LI THY I 2 b— 3 2B
THRRHIRIEEN WRE L B R DN D BEHINNARE T 5. BTSN EL 52 9
HARMEFEME 2 IR AT VR 2 b—3 g % FW = HHEL R 0 34 O P 2 1%
B PHEERSFEN  (Management Strategy Evaluation, MSE, Punt et al. 2016) & FE[ZIL D03, &
PR OFREZOBEZIL, @F OFEE TR Z T MSE OFAEFIHT 5 2 L NEE
LW FRCEDEERFMICBWNTE X ) D ARMEFIMEE LTUET—2 7Y 7 -
T A —ZHEE - BIRFHIOREEN - FEIAT - REABOREENEZ 6D, i
509 L, BFFHMIOREFENIZ LD ABC HHHEO X A4 AT ZIZO0W T, IMAZEN
REV « B A~OBRIRKRNE D - FEERNFHOVERIZ Y, FETHIONRT 4 —< R
ICRE R BEG 252 EPRINTVD (EINZA 2022).

Fro, AESRAL 22 &AL OLUEE (BREEEME) (2onW Ty, AT —4 -
RER T — 2 DR RERE PRI DOFREED D, #HEE S35 EMEMEICIIRHEFIMEN S £
LT8R D, Lieo T, HPEOEFEHE CHWD AW, EANICSHFED
CICREL - BHET52L 95 CHFBICRELEZITOI D, T —XOEHRITGL
TEMAREREITH) ZENTE D). LirL, ZOEYMREHEHENTH-TH, &
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BAIZlE, INEBEEERT LI L LT 5 (e &R I8 B MR ORI B
BHIZER ST 57200 KT A0,

{E % OEIRDOFEHRDOZ JE

BN EOKERFRICIE, KA - BEREOZIIE U CERENAKE S Z#T 5 &K
2322 & (Watanabe et al. 1995, 1996), (DL NE S, HERFEME R EICES
HEMEE S AT ANGFETH I L7 EOREN &5 (Makino 2011). — 5T, &EJHF
MOREESLT — X ORI XY, FEEOE W MSY OHEENREELER L H 5. A
SHIE HL IS R OB O D O IR R 27T b O TH DA, kit
DX Ml OEIROEE R Lz ETX vy & Bbh s FiENHNIE, BRI
B L BfRAFFERRI DG B0 E THEAT 2 2 L b Tx 5. HEEIZARBZIFHA 20
TIE, B8 - BOE - BHMEZBET L ENRNETHD.
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B3 L OB AERROHEE 21T 5. BIREHEEICH W 2 EERFEIEE T VX, Tl
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(ZBT 23T A= ZEPEHEE T VN THEE L7aWFiEE2 0 2 58120, =700
HIF B AT IR BLA R OHEEE A2 W CREEREETRE T 7 /L O SMAIC FAE ERILR D
HEE 24T 5 .

— 5T, FlREEREDFIHTERWGETH, ERHETHLATWDL T —F L4
WP 7R RESAT S i b e BIRGHIE 7 V&2 U, B EHEEE & & O R ditt %
P Z R IS . TR REIE A 2 WIGE OBRFHI T & LT
5l 21X, Statistical Catch at Size (FFEEpEHFIH AIRE TR W ERREFEO SIS A X f
WAFIHARERGA) 7 a g s v a TV (ISR D HBHIT e sk i b
R EEIEEOT — 2 PG oNTWAEE) 72 ERFIATE % (1l 21X, Quinn and Deriso
1999 d 2 ER 5 &),

F 7o, BIROMIH) 2 EEEI T D IHERATEN T 5720, BREHEE ORI
BRI CENEFREATERT 2 Z RIS, 220, HESCHEIZIWTH
bRz B S 1 E TRl B &b - v s (CPUE) % & Eain(E
ELTHWAIGA, BIRERIEEL RO T 2 ERZ PR L TEREDOEOMERIZITDT
L, R (CPUE E%E{L) %17 9 3% 5 (Maunder and Punt 2004) . &R &f5
RIS 253, BIRGHIET /M KD HEERE RGO NRWIEE S L <IXZE DM
BV EZ 2 6056, BIRERIEEOREZ) L EPIREBOHM 21T 2 L &5,
EIR IR EN AN T & X3, TR E-CHREY O WG R ORAE 2L 2 B R &2 )
OHWHEL L T 25A b H 5D, BHNREERE TH Y, LI A LR E I EEiT
EZ2EGET 2L 2805,

728, BIREOMHEIHECHHME 2 HEE T 5 DI+ R IHRN 72 WA, BT 5
EREREEIS LN TV RWEAICBW TS, I ECIHES ) BOBEHRSORET —
2L, BIROBEN ARG E=2) 7T 5.

EIFHIIIEHIC R SN RETH D i, BIRECTHREEIS 72 8 OEARFRIC
LTI, FEEET DN HEESND). ik,%%ﬂ%ﬂfw@w%ﬁ&ﬁﬁ%
TEEZEFRHMEICE AT 256, Bailt & O MEEEZ M L CHUlIc R EzT 5 2 L ontE
JihEis.

BN EKEGROSE (1%, 25)
BOEOKEGIRZ I fIRe 721 i & BIREHEE O JFEDE WIS T, IRD 2 DI
SYFEL, SyERED SRR E RN 2 HET 5.
1% RS EOERE AR L UTEEHBIEET VI L5 BREHEN 2 Sh
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TR (MSY B HRIEVENN) 7013 F ST S EULYEE & R Offe
JRECIRIEROHEEMAE DA, TR TR FIHATREZRGE. 7272 L, EHAHEE
DEHFEICLVUTO 3 S>OXAFICKE S D.

1A AFIBIHEARREEN R T VIC L 2 BIREHEE MBS DLW T, HAERFRIZHE
S\ MSY & BLEVEE N GHR FI e 725G, ZOWAITE, HAERRICKE
S< MSY BHULMEE 2 AARE B E . L TIRE T 2.

1B : AFEBIEAREENIEE 7 UIC X 2 EIREREEEL S DTV D, FAEERRO
AHEFMENREWVEOIMIC LY, FAEBRICE S - MSY & B O RE E
DR, FIITEEETRWEB 2 O D 7T, oL 72 5 AW E ) E BLEL I
ENFRAREZRIGE. ZOHAITIE, FFED%SPR IZHET S F (Fuser) 2 &1L
T2 B AL YENE  (F-based biological reference point) % Fusy (MSY % 5-% 5 i
BoOMS) ORBEE LTHY, Zhad S I BIEEHEEEAZRET 5.

1C : AEE B AR RET T /LIS S N2, BIRES— X OEAREEIREE T /LIC
L o TEFREHEMEC MSY BHIEEMAS LN IHA. ZOHAITITEREN—
ZDEERERNEET T L bHEE S5 MSY & HULYE(E 2 B F R VEfE & L <12
R£T5.

2% EESE N BER EOERIIAENTH LN, EERHEIEET VO TIONEEL
<, 1 RoOEEHRHAZEH T 2720 DERPFIHTERWEES. ZoHAI2IE
FRERIP) 70 i A BRI O F 2 HESE U, 2 O BRBLHINC TR E S 2 /K HEfE & 5 81
MM L L CTIRET .

NLEEEEECAETERA (1A BR)

BOREOEPEI A A2 ENR T 572D OFHEMEEZ ED 5. MEREE 238 AE
PR A PRIEEE 2 Bage F721% SBuarge, FRFVE BUEEYEIE % Biimit £ 721 SBimi, 2%
WK UER Boan £ 7218 SBoan & L, LA T OFREHIHE S THER L 72 E % BILRAFTEREEE 2> & 12
FT 5. BHOEERE - KEGEH LT TDICESTZHAE, T0OE/MOE - H
A& REHM A2, 1A R ORE), 1BEFR IV EH) T, Sagias 8ok
WHEE L CHEA LSOV TR, RERELZEHEEEL L THYIHE
(1IC &R, VH) ICbREEDBZ HFAEHAT 5. £72, 1A, 1B EIROE HILEFEFH
ROMF R TR OFERMZOWNTIE T45F0 7(2024) FHE FAPERMROHET « B HLLUEME G5 -
P TR R 2 b— 3 VICBET 2T — b (BIRGHm & B L/EERS 20252),
APERAR A IR T 2 L & OB X HIE T4F0 7(2025) FJE HAERGROREICET D4
A R A ) (BRI S EALEERS 2025b) TR I TV D.
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A PE AR

1A B CH R g m Ol E s TR 272010, BloREICxH T2 MAREO
BtR % & DO T E R A E LI FARERR &, IAEERS &0 X 2 ICaE LT T
D0k DO EAEHBEE T VAR DMNEND D . FEltEEET L ERAVLEEO
BAEERGRE LTIE, 3=k - R/L b (Beverton-Holt) BUEAFERER (BH) 0V v
71— (Ricker) BUFRAEPERAR (RD) DAL IN TV DR, BAEHREOBINEHE>
ORI R Z < BEN7Z#PHIZ SBusy (MSY % 5-% Bl EIRE) NHIBLT 5 [REMER &
D728, HINFE AL E L CHEE /I HE TG 22 ME 2 BE T HALD & W FILEZ B RE L TR
v —AT 4 v 7 (Hockey-Stick) BRI /EpErhR (HS) Offif %A L9 5 (Ichinokawa
etal.2017). Y] & HIlr S =354 1%, BH, RI, £723ENLOETAE LI O,
ZOMOFAFERXEOHER L ARETH D, BEFHAEMORILLE 725 MSY &1
M HIRAET 2 B EIRE SBusy, 1HAIEMRIL Funy ZHEE T DBRICIE, BUED D RERITOT
THEU LR & 2 fH OB A G E & IMARED O TRl S - FAEERREZ AW,
ZORMEFENEZZE L CEHEEEAHET 2. LY — AV 7 M EHREINRRIEL
B OFBIZ L > TO L DOFAEERBRICE 2 FRIOGEEMENEE X DNDHEIC
X, EEOFAEEMGREEN L CERAEELHE T L b ARETHD. o, BAE
FERIRMNEEE 2 b, ZNEhOEFHEEHNRE S R 256, REEEICxHT 5
RS OFMEZ L0, Kb AENREEERR (BEROBEEMROTNLDET IV
FH L ETe) EREEMOGEICL > GRIRT 505, Foser IZF S\ 72 (R B HE
(1B &, IV i) #FHT 5.

B
HEEHEEE (SBurg
SBurget & LTI, MAZE Z T U &3 5 MBI A HEFMEZ B RE L 12 h RIIAFSR Y
HNZRNT, —EDOIRBLRETIRE Lt 72 & S ISP R R ORI 72 5 B E R
(SBmgy) ZHEARL LTRETDH. £0L EOERELHEEREE MSY, UKL T D
RIELR IR Foy &5

FRAEFFLYEE  (SBiimic)

SBiimit 1%, ZHEA T OKETHAGRELMERF L725E1C, A REICIROWEAEEREN
Foi, BROBIENREENZHIEHTERNWI L EZRIT LD DORETH 5.
IMAZEB 21X T &3 2 0ER RHEEMEZZE L PR PRIV T, Fmsy
I HED—TEORBERECCIHE LT 7 & 21, MSY ® 60%Dif &4 AT e faE
JRiE (SBO.6msy) Z AL L TIRET 5. SB0.6msy 2EHAGIZHE SN 7-EIFKEDH

SARERFCIE, BN E 1~5 R, I A 1~10 FRE, THIE 10 F~30
PR, PRMIMNAZ 10 F£~100 FREE, EHINZE 30 F£~100 FRE LB 2 TW5D.
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LI TICH 56121, WmEICRONRIEE AR (SBmin) F72IXZUTHEL HED
bR 5.

K HE (SBoan)

SBoun (X, THLLLF CIXEIROEIE NS END, HLWEEIE LW EEZ LN
HI, L 0 LT REBMEFKETHD. MALEBZIL LD LT D0 AR
PEA BB L PR TRICBW T, —EORERE Tl L) 7= & X112, MSY
D 10%D Mg % ETe B EIE (SBoimy) AL LTIRETS.

B, FRROERARNRERLATHEHEEBEHELAHEL LT, lx ORBEOR
UGS U T, AEARR R & BRI O AR O b & T MSY BEAEE O
L7209 2EERET DL TED. 21X, HAEEBROAETICHV SRR
BT — 2 P32 WGG, EHEEENE LVIMFE & 2 2356, BAERKRICEY
(7R BREEAE BN L T D856, FARERMR O ZICH e A CHBER A LN DA
REMEZILND.

PRIV & R BN, AR MO E AR BN AR T T L O KIR 7R TUE - ZAE N
ROIR Y, IR BN (FEARMIC 5 R OF T—E LIESCER S E M Lt
FHZ LT 5. SERBRHIIIE RO L2 FAERRE FEA L, SHEAMEE
R EHBROEHCRE LA1T ). KRERBREZOHERO BRI T 5729,
EAMICSET LI, ZOTREZHRVIRTZ L LTS,

TR PR A

WA BN R R L7 IR E BRI D 5 &, KEBURF SRS COFM AR T, e
FEARFFEHC RO ST o ) U ATkt L7 IS BRI ABC 2 HET 57291
RIS, RIEECIX, RIEFHHRIOMAH & LT Okamuraetal. (2020) % % & I1ZLL
TOERLV—VORHEHLET S, 72770, AT — 7 RV E —S@ESOKEBRFESE
JRE BB SEIRAE B FEMFRR S %D O AR E L —L ([REL—L) BIRES
N2 e, EOEBENEIRICE 2 2 82 et LEIRITTERBIICFE - 72 9 2 THREV
—DHETONT —< U AN OFERZ RS, g A%, FAlE LT, &8
FEVE(E & [FIRRIC, IR E BN CEARMIZ S M) OFT—EBLIEbDZ AT 5
REThD. LL, BEURENBES TV A% D HERORERTHID b iRl 4,
W) AL DWED L & TIEEIROFHGEIEN GRS E D iTREMEN @V DR
[ZFRWTIE, Tk (5 BRI B -CTRE B A O T A BT 2720 D7

¢ Bl IFX 1A, 1B TIZAMSEHEREESL LC—HLIE (Eis) 2052, 1Co
AR R MEEC 2 R0 A KM EIT—B L7oEsR GHETE) 2Hns (ST 5
ISR D)
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A T4 ) IZHEvy, BEIEERE-CHEES T U A DOEROREEIT S .

EARREEELR (FEARr—)
FAN— BT D IBBEAEITEFKEIS CTRO X S ICRESH D (M 1) -

0 if SB; < SBpan
= :By(SBt)Fmsy if SBban < SBt < SBlimit
ﬁFmsy if SBt = SBlimit

BITNHEEM DB A B [E LI iRE (BHFIZ0<p<1), SB/lTtFDHifaE (SB, =
YaMeaWeaNeg: mua & ¢ F a IO RRAE, wia Xt a ﬁ@?i’ﬂﬁ(é%, Nt a D
HIREE) THDH. pSBYE, HAENRIMEL TE > 7-HGICEEZED H 72012
BAREIS U TEZDHRET,

SB; — SBpan
SBjimit — SBpan
EERT D, BHWBFIIE R T —F ORAEEDN D ORRIENZ D O T, IMAZLH)
S h BB LT MR IR TS R 2 L— v 3 U AEHEBIAE £ TV, BHEBBED
W B OWFFHEDS ABC ICxHGT HE & 72 5.

FREDEAN— L, BMAE D 1 FEIRO MBI 2 M) R T A — 2 FEDTFRIZEES N
levIab—var (MSE) I2XV, MAEERLZOH AR, ABC #HHEOZ A LT
7, BEIREHEE DRRE e STk 2 EEMESHERR S 41TV S (Okamura et al 2020) . [
Vial—varilLioT, B=08%LUE, KETHEHINTWND 40 —10 & BEHH

(_ERC T SBiimic=0.4SBo, SBuun=0.1SBy (SBo [ RIS 0vN & LI O FHH A
&) & L7oifsgE BRI Thorsonetal 2015) & RWIMIZMEREEIL TRV, EHIW
7RVEBEIX 40 10 L—UIZHE L CTRIER S S, F72, B =08 H VIR, FrEFEMENE
ARVVKHE (0.2SBhsy) (28 AT ST 10 FFFEEE T SBmsy £ CRIET A Z &
PRENTND. L0 —fRRS I 2L —3 3 2BV TH 0.8Fmsy &R DORE =

IR L TCTHBICTHIRMETH S Z &L BRI TV D (Restrepoetal. 1998) . & H1Z,

Fmsy (%, xR AMIMELBE LSS, LRl TUIWIT W IRFYE (limit) TH Y,
FEE & T _REMEEEIL Fmsy LV /NS WEICT 2 0ER R STV 5 (Caddy and
McGarvey 1996) . =D 7=, AEFEMEICR L CEfE2EHEHFRE LTL, =08 TF &
LTeEAN— VT 5. 7z, #EET 25 B o BRI, 10 M ORI SBiimi 2 FEID
RPN 2D X ICHEET 5. BEHEIMPICE LEEENEZHTH L O 72
FERT RGO NL50121E, BHHM T OREEOLEO TRE EREZHIRT 5 K9
72 ERR TR V—1 (E#ifEFL—1) 7 (T8 INED 2022) 12 K 2GR & RIRHI R
TZENAETH D,

Y(SBy) =

T HEARENITHEAN — e - THRIET 578, (FOIRER (C) O TRAZ -1 FOifkE
E‘. (Ct—I) D Xiower Ct & l-/, J:IKE%_) Xupper Ct & jéé
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REED L DAY ETFIRED b & T, T HREEEIR N E R I E

TRIC 52 B2 M+ 2720, BRED & OB IRIHMRE B TR 225k T %
FATT 5. EHEBBELEEDORE 0 00 | OHIPITER LI-HAIS, &ELEFER (-
& ZIE, 10 4R52) 3 L7- I Blf s AR - BRFVEFLELHEE, 35 KOk |
Bl DR, 20 & & OFLRERCHAGRES 27T, B, ERNICHRE I DHE
(B=08) ZHAWHA L, TOMOMEEAWZGE CREEEFIOMR - UV 271
EDLBLVWDOERD D E R LTI BT, #MU72Rg (L3O ZREL, EFHHE~
DIRBEEAT ). FHRT 4 —< VALK EREE 529 D AMEEDHER ST D
BEITE, TNEBE LI MSE b &b TEMEL, TOMEEZBOREOBICEET S
ZEREFELWY (LS. U AZITES  (REEEHE I OGN & NEIS RS L) .

WIS T U APRE SN B OBEF IR TFRIICIB N T, L XERIURH 5
A, BIRFHHRAENDIBELEM (2L 21F, 5~104FE/) OMAOMEESCEITE
DEYEHRICELE BNTAELFERTRICE D ZATY I 2 b— 3 VEATY, FEf
22 RIS EIE RO ARFER A BET 5 2 L0 RIS, 2o ki, EHh
IR PRI I W T, FEIEEER R OBRICH W R TRl & B 2 RENEH S
LBEITINE, FDO X RIEEZ NS Z L IZOWT O/ « EEMER SR Sh, B
EMTORENRGOND LT RETHD.

RERETESAL (REL—L)

AT =7 RNE =2 ROKEBRF RS ERE SRS FIEMRGT S 4@ U
T, RENL—VORFTOBEENFEENC B - 18556121, BRICHE - T-REBL—1 D
HETUIalb—valry°MSEZEML, ENHDONRT 4 —~< U AT 5. £z,
ABC %5 2 21T U AL U THERECTZ 200250V CEBMRIF B CEE LD b,
Bx 727 p— U AFRIE L L HICEBE IR T. BEEICHER S N A L — LT,
EPREBRGEICRB T 2EHARICHE S b (72 2L, 10 F£I2 50%LL EOfERTH
EAEFILEM 2 EA D, 72 L) THDH I DMz, BIROFEHGEMICET Y 27 RNEL
<HEBRDLNBRWLDOTHAIVNENRDHD. Z07), 1) FEHEIZE> TWDH 0 E I,
2) BIRDEHGEIEICHH 03D U AZIZONWTDONRT 4 —< L ANRHERL—L L R TED
LI BRMESTIZH DI ONT, BT I VT TREL— LV EFHET 5. 72721,
R DR E 2 50 E B B AR L JREE AN S FZ L ICEmIn 28R E B £ 2,
B T @O SR CIREIE Fmsy £ 0 b RE <722 X5 22U — /WTRHERIC
HESE L 7200,

RT d— U AEEE S EIC LB EEHAI OB 7 T VAALOTFIE L HELET R &AL
BI— DA BT A AZHOWTIE T4 7(2025) FRE ERAEEHEIFAT (L —
V) A RTA ) (BRI E(LEERS 2025¢) ICFRR S TW5.
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Iv. EEHEEELAEEERE (1B ER)
1B JV— /LD FH & BH

FEERMEAREEENREE T VIC K 2 BEIREHEEELRGF O TV DD, FAERERRO A EE
PENRKREWVEOIMEIZ LY, FAERGR SEM 7 MSY BELREM 2155 2 L R
THDHH, MOEHEHIEMEM (Fuser 72 &) NHBAEVEE CHETREREGAE, TN
SOAEYFRE MM A2 b & 12 MSY BHIEVEMICHY T 2 BEOREL TE 5
(Z OARRE A IS BT BIEIHIZ 1B L— L EIES) . A/L— LN &
N5 LD AR, 2l 2E, HAERRONRT A —ZEHET AT DO MaE - IIA
BOT —Z B3R NGER, HAEERRO /T X —F OHEE D RLEMEDT= DI
EfE 72 MSY BB G5 2 E N TE WIS, ETAVNTHAEE T XA —ZITK
EEZBNTWND L) REERENREZLND. FEHIZ OV CXEIRRHE & E LS
(2024b) D Z L.

— T, AL D L5 AW EEEEE O REIIL, EEEAT A= D
HRNME LD, £, ABC OREICIFEREOHEE L LEIZ/2 D52 Lnh, 1BV
— VO T — 2 IR O B RS BRSO & R S HEE IS D W T ERERAYE M D
BVEENMETH D Z EICHETDH. T07), BFEBHEEESCATFL AT A—F D
FHESEMEOFG &, B0 BEEBREE~OFELRIFNT 2L ERDH .

EHALYEE

1B b=/ T, [RFVEEILIEMEO MR, Funy OUEME, SBmy (F7203 Buy) O
EDNAIZEBIEEE A RET 5. TNENOFHAEEDE X TFITHONT, LIFIZE L
5.

FRAEHEBEOREME (SBimi)

1A B CIIBRAE BRI T EIR OB e B E ) % 0 IIEH T E 720 2 & &S
LI-DDMEE L TERINDD, HAEEBBRORMHEINMER S 1B ERICBW T,
BEINTOWALEAEBRBENOIANEDO - OORIEEZ RO L Z L RRETHD. £ 2
T 1B &JICH VT, RAEHEEFEORRE L L Tl ER/ AR (SBun, 721
ZHUCHEL D) 2 AV, B> 722 E DR WA R FICERM MRS = L 255 <.
B/ MR L U RSB ZEERIC X 2 ERE BB ELIRT O MR 1) 5 i/l
fEx AV, FHEERPICER/NBEAEN T I TS SBimd (FEF L2V (F)INED
2022). F7o, BN WGEOBIfE (SBy, FIXTIUCHEL HMH) & HfE LT SBuin
D/NETED LA SN DEAITIE, SBy D 10-20%72 £, SBolZ L 5N U & E
%. SBuin (IZYEL 2MHIE, SBun WRKETED - /NS TEDL LSz & Z1Z, SBmin I
—E DR BNT T2 b D, SBmin DHEEAE D AN FEMEDNTEAR S A1 T2 551213 SBiin D
HEEMED 95S%IEX R EMBEZ HiLD.
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Fugy DREE

MABHT= 0 OFREDRER LORED x%E 725 L5 7efETE% Faser &L, 2%

Fugy DREEE LTHWD., 22T %L FTOREEOFNLREHREI NS D2 BIRT

LZEEFAIETS.

@© YPR EHE : Fox MMAESHTZV DR (YPR) ZHRKIZT H F) E720F Fan K
T T ELAITIL For (YPR IO FRICHE T 2B E D 10%DHE 2 52 5 L&D
F) 1TSS % %SPR

© SPR EHEMED A ZRHT72 EOIEREZ S LICERE Lo BAEERRANT A —F Ofi
FEIZ VT & i 5 %SPR 2 FL 2 L I2at L CHWSD (B 21E, Miyagawa
and Ichinokawa, 2024) .

@  TPHRELYE : Faespr THE LT 7285 A IR VE B YEE 2 TRl AR %+ 0/ &
KTDHEIBRBEKRDF ﬁﬁ?é%ﬂRmEsmmmwmmRHDMQma
Z CHRDT-%SPR OfEIFFHI & L CEHEBIMN 54) CTRILLOEHWS.

B EEEEEE O REE
B s P VA OBME 1T BRI HiT- Fmsy DOREBEZ D & TR 2R T
W ab—rarzEalizl XOVERREIZE T 2 PSR EEL WD, k7

M B DIMADIET, %@MAA&—/%ﬁﬁﬁék%z%héﬁéﬁ%®(m

ZUX, FEIE A+ SRR AR EOMARKO VY Yo7 v 7, EIEFHEET LN T
FHEERR A RE L TV D 5E I XEIRAHIE 7 /LN TRGE S 40TV 2 FAERERIR) 43
T 5. 52 ABC BEDT=D DK TN DWTIE, ITFEOIMADE N Z KR TE %
Ny 7 U—=RUH 7Y o7k BFBEREREETIMA—EZE LTS E DRAED
VYo7 7, L, ERIKE A EEZ FE D 85A XA RS BRI
DI BHIREERHNTH L) ZHWAZ LICXY, X0 PR EENER T 2556
WL, ZDOXIRFEBFIATE S (F)INED 2022).

TREE AR
RS BRI TR AR B - U E B E BT, 1A B0 b OIZHET
5. 172720, Fugy \CHHYST 5 Foser DEDOEN AT, Foyser & Fmsy DIVRE & L TH
WHZEIZXY, Fuy ZFHINNCERD (7272 LA T AT &0 ) RiEFEMEE S8
L7 MSE ®% & Tid, 1A EPTB=0.8 ZHWIIGH LIREDO T r—~ 2 2 %155 &
72 PIESBban 2 0 L L7m&%,0.7 L7252 &biféhﬂ\é (e )INED 2022). £7=,
SBban (Z 0.1SBlimit <> 0.2SBlimit % V7= 551213 B TR R O [ B E 3 T 5. < 72
HTEBERINTWND
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V. EEEEELAEEERE (1CER)
BIRFTAE

FEREE O L WEFFHETET L (Tag 7 v a w5 0) ZHWSEHEES (1IC BF),
REVEFEMAROE D FHAEMGRE S LD L 720, MSY FHEHEHEICRE S HET L.
LU, REVEEHBROEZRDDT-DDT A —4 (IR/NT A —2) [ ZETTNANT
HENKERIGENZ\. TOD, TaX 7 v a BT /UTBWTIE, IR T 2 —
ZHIFZUD L LTEBFEHEENT A —F ORI L HoIZF T o 6B S D, e,
G R & OHEEEOEEXEINAOGEICIE, BIRFHMIAS R E LTI b oHEEEIC
DWTIHEEKM bbbt TORL, REEEENEWEZHRT 5. FRIOAMOBRE % T
BIZBWEGARE, BT VA =D WGE, B 5 FAISMOREN LI
LHEBOEWTFAMER L S LI L CTEFFHEERZ "I &b AETHD. 61T, 3
HCX 2BREHEENGONRWIGAETY, #E INIHMHRERED F Ly R,
Binsy ° Fnsy 72 & D BULHENE 603 B 6T B A MBS W T 2ok B (72 & ZITETR
BN By & EH > TS E) BELN TV AEHAICIE, TOREIZO VT LM EEE
ELTCRLR T 5. FEM & 6 T5F0 70254 ReEEM 7 a X s v a vET L
OENEGRER~DOHEHDI=DDHA KT A v (IR EEILEETES 2025d) 22
oz L.

EHEUEE

EAITIT A ER TR L EBABEOERITHIST 2 X 5 REHAEEL WD
N, HAGHRE TR T g7 v a VETANGHE SN OREFE 2 EHLEEOHE
fre LTHWS. Lo T, 1CEJRO BEE B IEEEL Bage & it L, BEARMIZIX
By 22OHEET 5. F7o, RFVEFEEVEME & 28K Biimi, Bowm &Rl 5. E7o,
IRy a T B TIIHEEEO N EFEME N R E W2, BEEEECZ NI
BET 2BV TCHEERMEADE ORL, T4 OEHFICHDOETEFHRTIHO
LT 5.

TR PR A

1A &JR & [AIERIZ, MSE (2 & - CEEEMED MO - SRR 2 7R EL,
VBN U TR Tl A F2i 9 5. Bl X TEEIEH (2023) T, v ¥ 7 a €7
NOFERZE S LI, IMFRRZEIC X A MEREH) L EOBIRESC /T A — X OHEE DK
FME - FRIOAAD R DT T NV ORFEENE - kD ABC FHEDORHEFMEELEE LT
Vialb—variEb e, BRI CHEE S RHEEMEICK L CElEE B X b D
BT B ZRET 27200 MSE OFSHALZIREZ L TEBY, ZDO X 57 MSE &7
T 22 ENARETH H. 7272 LER OB IR EHEE MBI Fngy 72 & DRFE O A 5 U
T ABC ##H T2 L 2 REHGRICIE, BETEL2GREHEMENILIEL D, IR
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IV T, AHEFEMEDR EW T2 DIZHEs ETREO G R A T TE 3, BIREOFXT h
Ly ROBERTHEICE, BREOMX MLy FEZEREREEE X, %BRT52
FEFRCTHO DN EEHEBRAZEAT 5. 2o, BRERZOHEEICHW-7 1
K a T IVORERE AW CRREER] O MSE 217\, EHELKIC X5 EJFRMEE O
U AT BERDOIEEDN DTN T & RN T BT, 82 OEJROK A BB L TREZHM
LI 2RV VOREETHZELAHRETH D B2, BEIEH (2022)).

VI BEEEEELAEEERE CRER)

EAREENREE T LV EIC K - TEIFREOHEEMEA SO R WEORBIZ LY, HEEETR
BICHY)REEELZ R DI L TABC #itH 425 1 REROL D R AEE LD Z N
TERNWIERDD. T0H%E, MERL EREREM (CPUE) ORERYIT — & 135
HBNTWAEIR 2 REPWR) TiX, EELE(LIE L EOBREBEMEOE/LEL
AT 2H%D ABC ZIRET 5 & 5 2B B RN 2R3 5. 2oL EHn
LBREAEEEE, FIHTE 27 =% O, STREVROARETH) - JBIELAIE R, 1T
il 7p & OFFHFEZ AW -t 2@ U, BIROMI R BE0 L bE +5F LT
WHEEBEZONDIREAHEE L, @MU PR AZM L BT, HndZ L7 5.
Flo, TuF I a BT ANLELNIHMRER N REHWHZ LN TE 5.

2 ORTRERAE BEHANC W T, EIRE IR O B AZKYE (Br) ORI K YE (B,)
MERINTWNDD, Thbid, BIRERETEN BIEKEEL LA &R 2 ET O
BENLHOLTH RN, [BAKMEZ FES L, 2 200 HI L7220 3 672
WEWHIEHMAI EOBETH L. TOD IO OBEIE, | REIRO QS L
IR E RIS O F x0T 2 b O Tl <, AFEFHEA] & ST I EIRK
WEEFHMITE D L) REETIE RN LICHEELZET 5. 72721, REEHA oA
EoT, RHEFEMED T THRGMELZHIME LSOO TEX L7 TE L OifEREZESH 2 LN
SN ent, KEMBBANZESWEEMMN IR D Z L Zaite s LT, BIEKE,
FRAAKHEL 22 BAEE B EE, [RAVEHEEEORMME LTRET L2 &7
5.

2 REWOREE BHHNZ BT ABC 1,

ABC = a;BC; = explk,(D; — Br)] X B x C;
IZE->THEZOND. BITEEEZTET DB TT 740 MAIX 1 &5, BEHEEED
ORI ke 1,

( 01 D: > B,
2 BL _Dt
kt’ = 61 + 526Xp [5310g (AAVt + 1)] D B BB < Dt— < BL
t— PB
oo Dt < BB

ThHd (X2). ClliE s FRORERDSE, DAIBE t4) OZFKETH D,
24 CPUE IZ B IS IEH T
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D::Jth x—Ewqu
t - SD(CPUE)
ZEATLHIEICEY 00D 1 ETOMOEE LTEHEAEIND. 22T, pIIAEREIEM
Wi &3 L, E(CPUE)IZ CPUE O F-#)ME, SD(CPUE)IEL CPUE OIEHERATH 5. AAV,
1%, t#% ToO CPUE » 6 iHHE S 2 BIR EFEEE OFEB) O C, FHRICEH I
LH%h72 CPUE O¥x N (= RRFIOE S-1-KEAEDOE) &35 L%,

1 < 2|CPUE, — CPUE,_,|

AAV, = —
TN s CPUEy, + CPUE,
u=

LD,

Br X &R B EE O HIE/KUET CPUE % IEM /A O BREHH CEBR LT O D 1 O
EREIZ LD THD (ZhL, CPUE DRREDBEZEINT 5 7DDt o—F
T D). B IXERFKAE, By 13ERFOKUEET, ZTNEHEEKED 100 x P, /S—E 2 b
(BL= Py xBr), 100 x Pg73x—t >~ (Bg=PpxBr) &3%. BrOELTIIESNITE
T A BAEKMEIZII DI K 9IC ABC AR E L, B & Tl TEKEEIZZR > 728612
I%, CPUE % HAEKMEIZHE R EDITDHEIITABC 5 & TiF 5 (M2). ¥ s 13&
Ji7s BAEKYERHEICH 5 & & DOIREEDE(LD SENTCOR/NEHREL, ZOEPKE
W EERN BREKEZ FEl 7256 OEEOHBIES K E W3, BIEKHEZ LAl 7
& X DOWEEOINME S R <0, BRI 6, ITEWRNMEKETH D & =ITE P2 [EE
SHLI-OOESRETHD. F1-, CPUE DARMERMENKENE XX TEHEITER
RS EEIELONLEE LN LD, BE6:12 K > TCPUE ® AAV BARE WL X
ICEWROBRIEEE L RE<T 5.

TE)INED (2015) DSHW TR FIAPE BB O FEIRREENEE T L &2 i L7- MSE 12 X
ST, ARKBFAONRT p—~ 2 ZA%EFHME LT- & 2 A, BlRfR# L ABC OZEIZTEBNT,
SOEMREEOREATRNC AW STV e ABC BLEHAI 2-1 OKEET, KEEWZE - BB
2025) (IHV—v) X0 bKRiERSEN R O (MAIE2 2021). ElE(RE, FHiR
EOK, fEEEBOR/ MEOEBBMONT  AIZL > THREZFHME L= & 25,
BTN NT A — X OFEMEEIL, Br=0.8, P.=0.7 (B,=0.56), P3=0.0 (Bz=0.0), (i,
82, 83)=(0.5,0.4,0.4) L72o7= (@AHIED 2021). L7=-> T, ZOREMEME H -k
PN A 2 SRER OSSR E MR &35, Z OSSR EHHANE, 4
FIROERREEIRE S A Td 2 72012, BLFERZRFPHIZERE S - EIRTEEN BRI DWW T
DIRT A —HZ LGB N Z OERICEOTRREICED b LW EE X HAIC, Yk
EPR A AR I S TR ARSI 2 5 L5 Ao e i E AR L IR T x 5.

KA I 2 —yv a0y Ui <, CPUE OBHEREENKEWGEE,
hyperstability (EJREDOHDE LV & CPUE OV EDIF 9 23 VY) < hyperdepletion
(EIFREDORA R LY ¢, CPUE O EDIZ H 23 H.1Y) (Hashimoto et al. 2018) 23& 5
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GEEOE@ENET A N Tolcl 24, 2 REWRITXTT 2 B BT 2 72 AN kLT
ERETHDHEBZ 0T, LNLRNRG, BRI alb—2a v U FOGEAIT
U TAREREERRENWE & T, BREDHERZ EANR I I 2 L—va VOGS
EREEZT H720121%, ABCOKXFDO LA 09 L LTHEW. 72720 =09 1%, BlFw
RPN L CHIRERNIEZ 5 2 LR WEHL— LT > TV D T8, A
TR G < EFREEIZ L TERRBENH > TRAICHREZHI LW X5 RiEs
DHIZFHEND Z ENEESND.

F7o, BIRRED/ RT 4 —~ o RSN FRIIEEE BRI & [R5 & 72 5 X 5 BB
HliZizc b B2 b s, FlziE, 1) EEORMENRN 2HE TR 1FILLEI NSRS
21X Br=0.6, P.=0.7, Pz=0.0, (81,8, 8:)=(0.4,0.7,1)°, F£721%, Br=0.65, P,=0.7,
Ps=10.0, (31,82, 83)=1(0.5,0.7, ), 2) yff &> By A FiTAFEIAE & D+40%LANITH 2
WG AITIE Br=0.8, Pr=0.7, Ps=0.0, (81,5, 85)=(0.3,0.6,0.3) 7%, AL B
HH & R OBRRED /T +—~ v A% d (@ - Tl 2022). =612, 3) &
PLORFEEILAY 1 AFIZE8GEE STV D4R TR & O ZB)IE 2 A i & O+40% AN
IZIZ T2WEEIZIX, Br=0.65, P.=0.7, Ps=0.0 (0.5, 0.7, 1.0)!°, F£721%, Br=0.75, P.=
0.7, Pp=0 (0.5, 0.7, 1.0)"" 2SHARFRMEE PR & REREDO R T 4+ —< P A &R LT
(f@ - TEr )11 2024) . 1) TIE7 4 — Ry V7 ERORRENZFHS T2 210X,
HEKAEZR T C b EPRARE - (g O CEBLOREMEILN 2 FEA & 72 5 HAW
WEFHHE LD RT3 =< ARG 5N, 2) T, BFRREDO T —~
> A MR Lo DRI E E OB A2 MH T 5 720, R FEREEIZ OV T o
RT =<V AIETEHD. LW E DRI T h—~ A L 5EH TR THD.
F7-, BFEREMEO BEKHEE Br=08055& FiF Br=0.7 (P.=0.7, P3=0.0)
ELTEHATD (61,8,8)=(04,07,1) 72 LT Ltk - T, BIRIRE L IREDM
HCHL—=VEVIZRWART 3 =< ANEGELNL Z ERRENT (BH - diE)l
2022). 7o72L, EARREEE BN T D &, RBED/NT +—~ o A THEARR
HREHHO b D% BRI —FHT, BlRR#EDONT +—~ A TEHET L. &6
\Z, Br=0.65, P,=0.7, P=0.0, (51,8, 85)=(04,0.7,1) 72 & &LFTHEAEIZIX, HL—
IR Br=0.8 DIEEANEEE B LV 2 ORENHIFRFTE 5 b 00, EiFfkEE
RENIHNL— A E TH S S, BIRRFEMRED U 2 7 DK T IXRFC BT OB AR
<, 2o, BIROEHPRKEWVGEICRFICBEEICR D Z EICERENLETHDH. Br=0.6
ETHHEAEITIE, IHA—AL L0 b EFRRED N T 4+ —~v AR KESE T T D700, K

S GRS IS 10 FEOBFRBIBIRICH > TLE S U R 7 B NEWNIESICGTRIR#ED 7
F U ANENEER

P EPREIEE - B L LICEHEOREE TOFERPIETE D L5 s

0 B BRI O W QI EBAEORE £ TORBMRNIE T, AEEICOWLCTE
BAEORT 2 £ TOFERDPTERTX 255
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REJPIZIFHEE SN2, 2D XK 572 HCR % & 258X EIREREM[EO N L v RESL
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R DG EINDIRNZ E 2R T ZENNETHD.
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