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EEVEREIESN L WEREED S L TORIEOKEERELRE

WRPEIEIZ B 2 E B G 440 (ENEVREESKD) D5 61 4 T, PR AR F Kk (EEZ)
NOAEEIROEEIZOWT, 1) BEEIE, HEO EEZ IZHT 5 EWEIROE 6
BERRET D2 2) InEENL, FIH TR B ORI FRGELZ B8 L 2@ 2 e s - &
I E 5@ U C, EEZ \ZB T 2 EMEIREI M E O IC X - TR SN0 X 9 ITERGE
T 23, 3) ZRELFFEZ, ERioffse - FEREE T, (RRIREEICE T 2 RELENE &
OB SR EEASORRIZ2ELE 72 & 25 de) BRER - B ERIC X 2 HilRIT NI ETZRER
REEMOBRAEIZRL, 7o, (MBI DL L) FKRME RS O & L TEES
ANZIAS HEE S N TWA REMEAEZE L= BT, AR ERE (Maximum Sustainable
Yield, MSY) Z 38425 Z & DO TE L/KEIZHENS GO EREZ MR L 72I1XEET S
ZElTaY LHELTWAS.

EREEEESOZ L TO A ENE S, EUCH]-> THEOWEAEROE B -
REBIZEOLNENH 5D, B 2 12 AICERBHEIT SN/ E (OEREE)
IZBWTH, MR UIFE SIS _XE BEE R 5EE LT MSY 2FE8 T 57200 AR
BFHEEELED D Z &, BHRUKEOEN BEFHEEREL LEY, 22 THERFTE 2
X 9|2 rTRER: (Total Allowable Catch, TAC) ZE®H 5 Z L& LTW5. £, iEf
FEICH > TRE SN TV D EJREBEARTE OKET 2020) ([ZBW\WTIE, EREH
DOHAEE LT, BUEREEES 12 450 1 HE 1 50 AAEEEUELUEE &K ORI 2 5 OR

VAR 4 RN D OEE 1) 1ICEJR (V) ISHEFEEOFEF 25 H & L TR, 2) 2
KGR (VL) (SRR THliE) & L TR LR 2 /A, 3) T OMRE EoEH
% 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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S PRI SO X FISREH 2 HOBEHUKELMEFF L, B L ITEEI T2 & AEE D
BIFKEDEEZED D Z &L LTWA., ZOHREICHSE, EBREIRUSNOKEZIEIC
SONWTIE, BIREBEGTENIET TS (RT— 7 RV E—25) CKEBRE RS
ERCOKERRZ EIERPED b, L0 BN EEEEL S L gy Y
I Bd b, EAROKEGFIZOWTOBAMARAGREEF# & LT, GFEE
HILA TS OB E L CERBH SN TWD. ZO@BIORES TV AhEeE N5
TEEE N AW RAOFFRIfE R (Allowable Biological Catch, ABC) & 720, JRHIAJIZ TAC
DERERD.

IKPERFSE - BB (LT KIS ) IRMOKPERE X 0 5t &% CEIRGHN
(2B 2B 21T O BE, SUEfZERE & B BEARG #toES T U FoEDHIFICHID,
FRAMEE LIS T ) A DK L e ZiIEE BB (Harvest Control Rule, HCR) DJE
DIFIZOWNWTOREE Z ZIRT. #5TIE, MSY & U X7 &R - HGREEDE 2
FaEz L, TIUTEEDW &S B2 5 1 HiLIE CHRET 2.

MSY (Maximum Sustainable Yield : ¥ KEfEEE)

MSY &, —f%IZ, FHAICEDFT D Z LN ATRER R R DOER L ERIND.
A7 MSY 13, REIVEEETT L (HF 1998) [CHSE, BRI 10 0jfER
TR Uit U, PIITETRE O N5 OB PR EITHERF S 4L, KEAIIZ BoR D IRE E3 5
bhd, EVWIHIHDOTHS. LaL, iy MSY 13, AREFEMEOREEZ AL T\
L2 b, BREBICRE PR LZ T HAE T - EOREREZHFFCX 2T Cldkn2
&, RREH BN OB, HEEDOREEX, Lo Tkl &7 (Larkin 1977). 0
F O 7 22T T, MSY ISR DARIRCEBROE BRI T 3 2 Fikmmn K& < F e
L, A 72 RHESRMES MSY IS8 % 5.2 2 B KA B G L7- £ T MSY OE&% 3D
BHUZENT ZENTED L9272 ->TE 7= (HAF 1991, Mace 2001, Punt and Smith
2001).

SOEEETEIC B\ C MSY IRHE L VB EIIIC Tl & 2 Bk 0 B RIS O T CFf
FEANZERAE T 5 Z L D ATRER K ERROBEDOR KB L ERINLTWD. b, AfF
#CIE, BRIFMFOEETZT TR, BIFRGFHmSC MSY HEE D A EMEEZE Lz E
T, BRFIHTE 27 — 20D PRISN DS ClEE L —EICRo 7o GBI b
LERROWERE MSY &2 5.

Y 27 1235 < ABC BE LEIGH) S

IKEEBIRT — & ODIERLEUTES S EIRFHIIE, —MRICKERAMERELET .
DT, WEMNILET WIS GHEEITICERGFT 5 &, BREHZRY, £F
LWAERNE SN B EMAH 25 (Puntetal. 2016). % Z TARIEE TIX, HERHMT
IRERBEOLEETHET M-S U A7 OFHliZ BT 5. Mt FHTERLY I 2 b
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—varFEEHEHL, B2 ORI (T2 VTV T e NTG A= FHEE -
PEAT - REEABOZEE) 2B B LR TS 2 2 b—3 3 V2BV TR i
HENFREL B2 ONAEBHNIZIRET 5. B HHIRICHEE 5.2 5 5 A%
T IAATE Y X 2 b— a3 & T8 BRI O FEA 0O Mkl A 1 38 BRER I FE AT
(Management Strategy Evaluation, MSE) & FEIZAV S A3, EBEHAIOIREZOFRITIL, #EHF
DFFRTHNTINZ T MSE OFsi A 2 A IS5 Z ENEE L.

Fro, AESRA L 22 &AL O LU E (BREEEME) (2onW Ty, AT —4 -
RER T — 2 DR RGP OFREED D, #HEE S35 EMEMEICIIREFIMEN S
HTZ WD, LIz o> T, PEOERERICH T 28 EEEIL, EAMICSHFED
CICHEL - 7o 2 8320 GHEBICRELEZITOI LD, T—FOBHRITISL
TERMBELEITH) ZENTED). Lnl, ZoEMNRERBNCTh-oThH, &
HFROETICER L TRERY A7 20D X5 BTN fimons72 L, HHnfd
E LRI, FEREESOCE STV A E2EF LZIZ ) BEVE BT SN D
BEIZlE, TNEBEEEHRT LI L LD (TR BRI NI BRAL MR TR B
BHIZEE ST 570D A KT A0,

{2 OEIRDOFHRDOZ &
FREOKEERIZIE, KK - EFEREOZEHL U TERENKE S LB 2 &R
232 & (Watanabe et al. 1995, 1996), (DL NE S, HERFEME R EICES
HEMEE S AT ANGFETH I L7 EOREN &5 (Makino 2011). — 5T, &EJHGF
MOREESLT — X ORI XY, FEEOE VW MSY OHEENREELER L H 5. A
SHIEHA I EE AR OREO D O IR R IEH 2 T b O TH DA, kil
DX Ml OEIROEE R Lz ETX vy & Bbh s FiENHNIE, BRI
B L BRAFFERRI DG B0 E THEAT 2 2 L b Tx 5. HEEIZARBZNIFHA 20
T, BEME (RILE 22 BEOREFIENEBONTH L) - BHME GECTHLHILITX
%) s BN (REEOL O BRBEAEZHWEONERATES) 2EET5 2 L NNE
Th5D.

I EAEERTERFEDOIESE
BIREHE OB

B RBRTHRT T 2B PRGN IV TR, RO A TR A s KIRICEE T 57
B, AIEEZRBR U AR A O TG A B0 AT BREERNREE 7 /W IZ L 0 B EOE PR UE
B3 L OBAEERROHETE 21T 5. BIREHEEICH W 2 EEREFEIEE T VX, Flntgis
ZZ R Uiz adk— MENT (Virtual Population Analysis, VPA) <%t e 51 16 & 2 H i
Hr (Statistical Catch At Age, SCAA) 7¢ & ZABSEAIZE %, VPA @ X 5 IZHAEERIFR
(ZBT 23T A —=F ZEPEHEE T VN THEE L7aWFiEE2 0 258120, =740
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515 672 I ESOH B OHEEE 2 W CEAREE e £ 7 /L O MU CTHEAER O
HEZIT .

— 5T, FlREEREPFIHTERWGETH, ERHETHLATWDL T —F L4
WP 7R RESAT S i e e BRI T 7 L 2R U, B EHEEE & & O RHeditt %
P S Z EHERRE S D TR REIE W 2 WIS OB T & LT,
fiil 1%, Statistical Catch at Size (FFHR{EHFIH FTEE TIZR WD EREFEOMAKRYT 1 XTE
WMPIFIHRERGE) 7 v s v a BTN (BAICEE T 2 HIT RV R &
R EEIEEOT — 2B G0N TWAEE) 72 EXFIATE % (1 21X, Quinn and Deriso
1999 D 2 FEX° 5 B)

F7o, BIROMIH) R EEEI T D IHERATEN T 5720, BREHEE OBRIZITR
BRI TENEFREATERT 2 Z RIS, 2720, HESHEIZSWTH
bRz B S 1 E TRl T B &b - v & (CPUE) % & Eain(E
ELTHWAIGA, BIRERIEEL RO T 2 ERZ PR L TEREDOEOMERIZITDT
LT, HEME(L (CPUE E%E(L) %17 9 3% 5 (Maunder and Punt 2004) . &R &f5
IS 253, BIRGHIET /M KD HEERE RGO WIEE S L <IXZ OEHEMENR
BV EZ 2 6056, BIRERIEEOREZ L EIREBOHW 21T 2 L & 5.
EIR IR EN AN T & X3, TR E-CHREY O WG R ORAE AL 2 B R &2 )
OHWEEL & 32208, B2 EHE CTH Y, OIS A IR SRl 2 BuS -+
HEIEDD.

728, BIREOMHESHECHME 2 HEE T 5 DI+ 72 HRN 72 WA, BT 5
EREREEIMG LN TV RWEGEAICBW TS, I ECIHRES ) BOFEHRSORET —
2L, BIROBER ARG E=2) 7T D,

EIFHIIIEHIC R SN RETH D FrlZ, BIRECTHREEIS 72 8 OEARFRIC
FALTIL, WBHFEHET 22N END). £, 1ERMLILTW RV R0
FiEZERFHNCEA T 256, Al & OFPIMEE 2@ L CREIZHERT 5 2 & 034E
JihEis.

BAEAEEROSE 1%, 2R)
BOEOKEGIRZ I fTRe 721 & BIREHEE O JFEDE NS T, IRD 2 DI
SFEL, SRR D LIRS R 2 HE T .
1 5% RS BOERE AR L U CTEEEEIEE T VIC L 5 EIREHEN 2 S
THEY, HAEEBRICREEZELS ZLI2XY MSY D& X Tx b LI L CRHAE SR
I BRLVEE (MSY BRRILVE(E) 713 DS B Lk O s
TRECTREROHEEMENG O, fRkTHIORARIRERGE. 722 L, EELEE
DEHFEICLVUTD 3 S>ORXAFICKEESHD.
1A : FEEBIEREEENRE T T M IC X 2 BIREHEEEA S 5N TV T, HAREBRICHE
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S\ MSY & BLEVEME NG R FIRE 725G, ZOWAIE, HAERRICKE
S< MSY BHULMEE 2 AAREBAEE L L TIRET 2.

1B : AFEBIEAREENIEE 7 UIC X 2 EIREHEEEL S DTV D, FAEERRO
RHEFMENREWVEOIMIC LY, FAEBRICE S - MSY & B EE O RS
DR, FIATEETRWE B 2 DN 57T, oL 72 5 AW E i E BLEL I
ENFHEATREZR G A . ZOHAITIE, %SPR (HAIEOMS F CifEL- L X L
NI o T EDMAREDH TV EIFRAEDOERIG) ITHET D F (Fesr) 6 &
(2 LA e B EEYEME  (F-based biological reference point) % Fmsy (MSY % 5
ZHWMEDRS) OMEE LTHY, £t b &I BEEBEEELRET H.
1C : FEE B AR RE T T /LIS S N0, BIRES— X OAREEIREE T /LIC
L o TEFREHEMEC MSY BHIEEMA S LN IHA. ZOHAITITERE—
ZDEERERNEET T L bHEE S5 MSY & HULYE(E 2 B F R VEfE & L <12
R£T5.

2% EESE B EOERITAENTH LN, BERHEIETT VO TIONEEL
<, 1 RoOEEHRHAZEH T 2720 OERPFIHTERWEES., ZoHAI2E
FRERIP) 70 i A BRI O F 2 HESE U, 2 0 BRBLHINC TR E S 2 K HEfE & 5 81
MM L L CTIRET .

NLEEEEELAETERA (1A BR)

BOREOEIE AL ENR T 572D OFHEMEELZ ED 5. MEREE 2I3BAE
PR AR PRIEEE 2 Bage £ 721% SBuarge, FRIVE BUEEYEIE % Biimit £ 721 SBiimi, 2%
WK UER Boan £ 7218 SBoan & L, LA T OFREHIHE S THER L 728 % BILRAFTEREEE 2> & 12
FT 5. BHOEERE - KEGEH LT TDICESTZHAE, T0OE/MOE - H
AT REHM AT, 1A R ORE), 1BEFR V) T, sagias 8ok
WELE L CHEA LSO VTR, RERELZEHEEEL L THYSHE
(1IC &R, VH) ICbREEDBZ HFAEHAT 5. £72, 1A, 1B EIROE HILEFEFH
ROMF R TR OFERMZ O TIE T45F0 5(2023) FHE FAEPERMROHET « B HLELUEME G5 -
FERTHIS R 2 b— a3 VST 2805 7 — b CETREHE & B L EEES 20232),
APERAR A IR T 2 L & OB X HIE T4F05(2023) FJE HAERGROREICET D4
A R A ) (B S EALEERS 2023b) TR I TV D.

FAERERALR
1A B TII PR 2EEECHARL THT 5 20O RIS DA R

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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DB Z & O O T EF MR A ARE LT FAEFERMR &, IAEIERD ED L 9 IR LET
THNEHLOTEEEEET L2 RO DLVLERD D . FintEET V2 AV L56
OFAPERMFRE LTI, ~3— k-0 b (Beverton-Holt) BUFAEpERAR (BH) <0V
v 71— (Ricker) ZUFFAEEMR (RD 23 A <EHA STV, Bl R OB
D BARNEIZ K & < BT H#PHIZ SBmsy (MSY % 52 2 BlAEIRE) 23 HEBLT 5 rTaEtEn
DT, N A 225 L CHEE Pl RE Thilin /e MR 2 BET DD L W ORI EZEE L T
Ry r—AT 4 7 (Hockey-Stick) B A pERh#R (HS) Ofifi i % HiA & 9% (Ichinokawa
etal. 2017). JY) & W S 7235813, BH, R, £7EENHDOET VAL LIZH 0,
ZOMOFAERRXEDMHH G AIRETH S, BEEHILEEORILE 705 MSY & 21
NOIRAET DB ETE SBry, HELRIL Fuy (MSY EBLELEE) 2HET HERICIE,
BUED B RRERIZT THE L 2 AIREMED & 2 i O Bl E & & IMARED 6 TRl
7o HAEERRE AV, TOAEEEEZZBE L CEHEREELZEET S, LY—LA VT b
70 EHEWINZRERREAE OREIZ L > TOE DOFAERFRIC X D THIOE MK
WEEZ BNHGEITIE, BEOBAERBRRAMSEH L CFEAEELZRE S22 60
RRCThD. £, BEERBRNPERES X O, TNETNOEHEEENRE S BRLS5
B, AHEEMI T HEEESE ORI LY, &b AHEN R AERR (ERO/AE
BIRRLENL O DET AL b ETe) ZRFEMOGEIC L o> TEIRT 520, Foser (2
DWREEHELEME (1B &R, IV E) 2FH4 5.

B
AEEHEEE (SBurg
SBurget & LTI, MAZE Z T U oD &3 5 MBI A HEFMEZ B RE L 2 h RIAFSR Y
ANZRNT, —EDOIRBLRETIRE Ui 72 & S ISP R R ORI 72 5 B E R
(SBmgy) ZHEARL LTRETDH. £0L EOERELHEEREE MSY, UKL T D
RIELR IR Foy &5

FRAE BRI YEE  (SBiimic)

SBimit 1, EHELF OKHETHABIREZ MR LI-HAIS, A REICIRWEGEE &2
Foi, BROBENREENZHIEHTERNWI L EZRIT LD DORETH 5.
IMAZEE 21X U & 2 NTER R FEMEZ B E L7 P RIS TRV T, Fay &
D bW —EOIEREUCIRE LtlT 7o & 12, MSY @ 60%D &% Ao Bl &R
BEEAL LTRETS.

%?ﬁmﬁ (SBban)
SBoan 1E, TALLL T CIXEIROBIE BNBIRIZEINL D, HOWERIE LW EEZ B
LIz, L 0 LT REFABFKETHD. MALEBZ I U O L T 20 R HEE
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P2 B LI PRAIREE TRIC R W T, —EOREREBCCHE L) 72 & &12, MSY
D 10%DIEEEIKIST D BAEREEZEARL LTRETS.

FRAMEEIL, FROBANRERT AT OEHAEEZAMEE LT, Hx DR
RIS U T, AERYRRH AR & BIRIITTERBI O G O b & T MSY BB EEE O
R E 720 2 DEERETH L HTED. 128 20X, HEEBRORETEIZHV D FE
RINT — 2 D372 NGE, EEELEENE LVIMEE & e 2856, BAERRICE
AR BRI EE N B L TV D356, BAERRORZICHRZ B CHERA LN D%
BlRENRBZLND.

PRIV & R BN, P AR MO E AR BN BT T L O KIR 7R TUE - ZAE N
RVRY, B EEEAL (AR 5 FR]) O T B LESEREZHEH Lk
F5Z e 5. SERBRHIITHEROEHRIC L 2 HAERREBEAL, HilREH
HEEERET D20 E D PERET D, REREBREZSHE RO EEIIHET D720,
EAMICSET LI, ZOTREZHRVIRTZ L LTS,

TR AR A

MBI R LD iEE IR D 5 6, 27—V RV F —S@EOoKEER &S T
WU CTAHAE SN REEBEENIN ABC ZBHET L7200 TV A L7 b, Kig#t
Ti, JREEFEHEA O & LT Okamuraetal (2020) % & IZLL FOHEEA /L — L OF|
MEHRET 5. 12120, AT =7 RN F—S@ oK EBURE RS E RS OB T+
ERFH SN DB 22 E L —L ((REL—V) DR INTSAE, EOEEN
TG 2 5 508 2 Bt LBIGRITJEREBIC Rk~ 72 5 A TR L — LD L TORT
— v AT ORER T, EE ) A, FAIE UC, R LRI,
RO BN CEARIZ 5 ) OF T—EBLIEbOEMHT 5. LarL, EJIKRED
IS T U A 2R HEEROFRR TR G ARIEIZA LD &0 D+ RIS Hiv b
ROUZBNTIZZ DR Y TRV, EO XD RGEIZRES T U A DEEZRET D
(ZOWTIEA gk BRI P B B RO E R A 2 B 272D T A R T A
¥) THIELTWD.

EARREEELR (FEARr—)
FAIN— BT D IBEAEITEFKES CTRO X ) ICRESH D (K1) :

¢ 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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0 if SB; < SBpap
Ft = BY(SBt)Fmsy if SBban = SBt < SBlimit
BFmsy if SBt = SBlimit

BIIARHEINE DR A ZJE U TR A GBHIL0<B<1), SBUItFOPME (SB, =
YaMeaWeqNeg: mia V& ¢ FF a BEORLRE, wio 1T ¢ 4F a RO FEIRE R, Noold ¢t F a kD
GREE) ThD. y(SBYIL, BAENREIMEL TR 725EICEE 2 3# D 57201,
BARIL U TEZ DR T,

SBt — SBpan
SBlimit — SBpan
EERT D, BHWBFIIE R T —F ORAEEDN D ORRIENZF 5 O T, IMAZLH)
M A ERE UT- RTINS S 2 b—3 g U RS HBHAAAE £ TITV, B BB D
RO E ABCICHIST AL T 5.

EROEANL =T, BRED 1 RERO AR IR AW T A — 2 FED RIS
722 b—vay (MSE) IZL-C, dEEMES R STV 5 (Okamura et al 2020) .
T2, FyIalb—varitdkoT, =08 Z LiE, KETHEHAIN TS 40-10 &
BEHLHI] (EF2C SBiimic=0.4SBo, SBban=0.1SBo (SBo [T E MMM 72 & LI=HE DO
WEfaE) & L2 AL Thorson et al. 2015) & RHARZRMERENFEALI L TRV,
IR 22 PERBIX 40 10 L— UIZHL L CTRIEDRH D Z &, REFNENE <, fRVIKHE
(0.2Bmsy) (28 D& PR Z I 10 FELNICEE S & 5729121F, B=0.8 NEE LW Z
ETRENTND.

EDIT, RBET & DR AR AT /2, 70, PR ER~OREE 5720,
FlE D & OBPREEAAL RIS EHERA Rk T A 34T 5. BERBRMAELIRE D B %
05 | OFEPHCEE LA, BRELEER (28 20, 10F%) B L%
BlfasE) BAZ - RAVE BRIV, d6 X OEIUKER i/ S—8 2 FOfME T ERl>TW5
D, FToXED L 2O EEL AT R, FRCMSERERNOEE L& S i (B=0.8)
EAWEGE EEHESFROMERE - VA ZIZEDLS LWDOENRH LD, LWV o2 EHRN D
W7 B (E71X p OFH) ZREL, BEE~ORELITY. £z, FERMRPICE
L TRERENEET 2 L0 Rk FHINSE O D56 120, EEEIRM b oOREROZES)
DFMRE ERAFIRT 2 K 5 7 ERTFRA—/ (EBEFL—L) 7 () 11E5 2022)
X DB R GRS Z ERARETH D,

2L BIREEN WS ARLHAERROT — 2N ARE L TWASEAR LY, &R - iR
EOREN ERY I ab—rva ORI - LR EE X ONDIHEEIC
1%, #7272 MSE 217> C L V)72 B Zatd 2 Z &t sn s, mhinorek T
PNZIBNTIE, Lo RERIUN & 556, BIRFHM A il EEER (72 & 21F,

Y(SBp) =

T HEARENITHEAN — e - THRIET 578, (FOIRER (C) O TRAZ -1 FOifkE
% (Ct—I) D Xiower Ct & l-/, J:IKE%_) Xupper Ct & jéé
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5~10 4fH]) DI DA SLETAFE O AW IE I E S & BWTARE Z /R TRl & 2
ATYR a2 b=y a YET, BRI IMARISC AR ORI E ZET 5 =
EVHEREIND. ZD XD, FREIRER TRV T, FEEEEER R ORI
TfER T & Bre DAEDNER SN DHAEIIE, TDO XD RIKEEH WD Z LIzo0 T
OEEME - EEMENER S, BRI TORENMGOND XTI RETHS.

RERETESL (REL—L)

AT = R — S KEBCRFH S B E R SR ERGT S 2@ L
T, RENL—/VORFTOBEENFENC & - 1855121, BRIZHE - T-REBL—1 D
HeETyIalb—rvarvaEL, TNHORTr—~< 2 A%RL, ABC 52 5if
BTV AL LTHEETE 20 OWTBIRIIE B CEE LT Db, kkx 7237 4 —
VU ARIE L L HIEEE IR T, BEICHER S S R — T, BIREE TR
BUEHBEZE S b (72& 20F, 10 1212 50%LL LR C B AR S B E %
EES, 72E) THDHZ &Iz, BIROFRIEICET 2 U 27 23 LERDbAZRN
LDOTHLIVNENDS. ED7H, 1) BEHEZEIZHE > TWDNE DD, 2) BIROFH
PRI D U A TIZDWNWTONRT F—< LV ANERL— L EHRTED LD [ 1ED
FIZH DTN T, BT T VT TREV—VEZHT 5. N7+ —~ 2 A EE%
b A L EE BRI O 7 T VO FIR L HREFT REREFL—LDHTA FTA
[ZOWTIE T3Fn 5(2023) 1 RETREZ BRI (RBL—L) Z8RETHEOTA
RZA ) (CEWRHLS EAERERS 2023¢) IZFRSN TV D.

Iv. EHEEELAEEERE (1B ER)

1B JV— /L 0D 3 FH & BH

BB ARREENREE 7 /LI K 2 BIREHEEER G 5N TV D03, AR O RS
PENRKREWVEOIMEIZ LY, FAERGR OEM 7 MSY BELREM 21525 2 L SR
THDHH, MOEHEHIEMEM (Fuser 72 &) NHBAEVEE CHEATRERLAE, TN
SOAEYFRE MM A2 b & 12 MSY EHIEVEMICHY T 2 RBEOREL TE 5
(Z OARRE RIS JREE BIEIHIZ 1B L— L EIES) . A/L— LN &
N5 LD AR, 2l 21E, FAERRONRT A—ZEHET AT DO ME - IIA
BOT —Z B3R NGER, HAEERRO /T X —F OHEE D RLEMEDT= 1T
EfE 72 MSY BB G5 2 E N TE WIS, ETAVNTHAEE T XA —ZITK
EEZBNTWD L) REERENREZLND. FEHIZ OV CXEIRRHE & E LS
(2023b) D Z L.

— T, LD L5 AW TFHEHEEE O REIIL, EEEAT A= D
HRANME LD, £7-, ABC OREICIIEREOHEE L LEIZ/2 D Z LD, 1BV
— VO T — Z IR O B AR BRSO & PR S HEE IS D W TR AE HEME D




FRA-SA2023-ABCWG02-01

BOEERBETH S - LICBET S, 200, BRSO 15 2 —5 0
FHEE DT &, 0 BIEBIEEE~ OB LR 5 LER D 5.

BRI

1B L—/L T, [RAVEEEEEONRIE, Fuy OIURHE, SBuy (L7213 Buy) O
EDNAIZEBIEE A RET 5. TNENOFHAEEDE X TFITHOWT, LIFICEL
5.

FRAEHEBEOREME (SBimi)
1A L—/ LV CIXRSVE L VEE I TR ORI EFE 1 &+ G TE N 2 & &l
FAHTDOMEE L TERINDD, HAEBMROARfHINENE W 1B EJRIZIHB VT,
BERSIN QWD HAEBROLIMAGLED = OBEL RO L Z L NREgTH L. =2
T IB/V—/WZB VT, RAEHEEEORE L L TihER/NEAE (SBu, £7-
IXZNICHELT BHE) ZHV, BEICHE-S T2 EORWEARLFICERN WD Z & &6
<. ERMBfaE L U QRSB EEIC X 2 GRS BEBRAAAE LIRT O MIRIZ 38 1T 2 /)
BlaEs AV, FHYM ISR/ NBAENEH SN T SBim (FHEH LRV, F2iX
TN 72 WGA OFIfE (SBy, EIXZNICHEL HE) D 10-20%72 £8, SB & Hlk L
T SBuin VNS TE D LU SN DHEITIL SBo I L D RUE/ R BB [ET 5. SBuin (21
UCAMEIE, SBuinDRKETED /NS T XD LMW SN & 2T, SBuin lZ—EDREE
BT 72 B D, SBimin DHEEE D AFEFENED TN STV 53555 121E SBmin DHEEE D 95%
FEEMRENREZDLND.

Fungy DREE

MASHT= 0 OB EDEIER LORED x% E 725 K 9 728 Faser & 5. 22 Tx%

LT OEEOHFNORERENVLDOEZERTHZ L 2FAIE T 5.

D YPR H:HE : Fmax UMA&ESHT= D OffER (YPR) ZHRKIZTHF) F7203 Fax 23K
T ELAITIL For (YPR EIBROFRICHE T 2B E D 10%DHE 2 52 5 L&D
F) | iﬂﬁ“é%SPR

© SPR EHEMED A ZENT 72 EOIEREZ b LICERE LIZBAERERSR/ T A —& Ofi
Pz W Tl & it 5%SPR M = & ITRE L CHWSD (BlxiE, =) -
511 (2022)).

@ TIHRELYE : Faespr THE Ll 725 A I C R VE B YEE 2 TRl AR %+ 0/ &
KFTDEDRERDFIZHIET 5 %SPR (ICES WKMSYREF3 REPORT 2014)

Z I TR O 7z Fxwser OFEITFAI & L CTEBEBIFAN 54) TRILHLOZHWD.

S IRFUVE LA Z SBuin & T 250, BENHLK RV TELMENH DS, RIUIG L
Tl L Boh 5 R EEZ WD Z L
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B AR B AL YEE O U

ERETHRD BT Py DA Z HVY, B BEEVEE OB Fuy ORERE THE
R TR 2 2 L—y g a2 FER L2 & & O FHREBICE T 5 P glaas s
AWD . RTINS T D MADIGENE, SHOMANY = E2RETDHEBEZLND
Y72 b0 (B ZIE, FEE A+ SRR AP EDOIMARIED U o7 ) ik
R 5. FZ ABC HED O DFEETFHNCOWTCIE, ITEDMAOEH %2 KT %
Ny 7 T—=RUH 7Y o7k BTBEREREETIA—EZRE LIHE OKED
VYo7 7, L, ERIKE A EEZ FE D 5A XA RS BRI
DIHEEEHANTE L) ZHWAZ L2, X0 PMAREBENESR T 5255
WL, ZDOXIRFEBFIATE D (F)INED 2022).

TR EAR
TR PR IR A A T A B - ORI E BN & 1T, 1A BIRO b OIZHET
5. 72120, Fuy lZF2T 5 Fuspr DEDEN AR T,  Fyspr & Fngy OREEEE L TH
WDHZ EIZKY, Foy BT D (T2 LA T A2 &0 ) RikSEMEZ B8
L7=MSE ® % & Tid (BIINEA 2022), 1A & T B=0.8 # HW\\I=5A L RIS D7 &
— U AEB/DLEORBIF0T LD EIRENTND.

V. EEEEELAEEERE (1ICER)
BT

FEREEO 2 WERFHEET Vv (Ta &7 v a vET ) 205854 (1C L—L),
REVEFEMAROE D HAEMGRE S LD L 720, MSY FHEHEHEICRE S HET L.
LU, REVEEHBROEZID DD T A =4 (IR/NT A=) [ ZETTNALNT
HENKEERIGENZ., TOD, TaX 7 v a BT /MUIBWTE, IR T 2 —
B EIL LSO L LIeBFEHEE T A —F OREEEE 25 HI T 2 L ER S 5. Bl &E
772 EORE O EOHEEEOEHEX NI T E 254, BFFHERKRELE LTI
5OFFEIZOWTIHEERME & IO L TRIEEENEVWEEZHLT D, £, F
A DIE ZALBEIZB WG 72 E, BT Vv —2ll&h e WiGE, Rp 5o
DEEN O LN DEROEIRFHMFE R Z & & 12 L TEFRFHIFE R 2~ 2 & b Al6E
Thbd. IHIZ, FETE IEREHEEIHGLNRWIEATYH, HEE SR 72
BIRED LY R, Bumgy X° Fingy 72 £ OF BLELVEE I 53 2 FH RO 72 LB L2 DU Tl
PRRER (72 & ZIXBEVED Buy & LS TND 722 E) BELNTWAEAITIE, Ok
RizonThieERrE LTRRT 5. 5L <UL 4550 5(2023)4- i IRAEZER 7' »
T a BT NLVORNEGE~DEHDI- DDA RT4 ) (BRI & EEETS
2023d) MO L.
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B

EAITIT TA R TR L EBABEOERITHIST 2 X 5 REHAEEL WD
N, HAEHRE TR 7 d 7 v a v ETANGHE SN OREFE 2 EHILEEOHE
fre LTHWD. L7eho T, 1C BIRO BAEEHEEEEIY Bapa 20 L, FEARMIZIX
By 22OHEET S, F7o, RFVEFEVEME & 28K UEIT Bimi, Bowm &Rl 5. E7o,
Iy g E]T B TIIHEEEO NEFEME N R E W2, BEEEECZ NI
BT 2BV TCHEERMEADE ORL, T4 OEHFICHDOETEHRTI LD
ET5.

TR AR A

1A E[RIEEIZ, MSEIZ XK - TEEVEDHE O LI REEEHAZ ETR_EL, VE
(20 U CORBE PRI A Ei T2, Flx 13 FHEIZ) (2023) TiE, 7v¥ 27 v a »E7 /L0
FERED LI, BEEEICL IEELH EIBEOERES/NT A — X OHEE O KSR
VE « FRIDAADR R DET VO RHEINE « fFkD ABC FHHE DO RHEFEMEEZZE L=
Lalb—varzb s, BIRGHN CHEE S 7 AR SEMEIC ) L Tl & B 2 Hivdif
BEHHAZIRET 57200 MSE OFLAZIRE L TEBY, ZD k97 MSE ZFIH
THZENARETH S, 7272 LELR O EIREHEENEIZ Frngy 72 & DRFE DRI A4 F U T
ABC %GR3 5 X 5 B RICIE, BHEH T 2BREMHEMNLEL 2D, BIFGE
2B NT, RHEFPER WD &R EO N RAFH TE T, BIREOH L
Y ROBZERTHEIE, BREOHS b Ly FEZERERELES 2, i35 2%
BIRTHO LN EEEHHA 2T 5. 208, GREREOHEICHWEZTa %
7 va T NORERE AW CTHRRER] D MSE 217\, FHEAKIC X 5 EJFEMEEO Y
A7 R OBREND RN L DT BT, H 2 OBIFEOR M Z 5 5 L TR % R
L2 RNV —VOREEZTHZEHARETHD BIRIE, EiEH (2022)).

VI BEEEEELAEEERE QCRER

EATEERNREE 7T NV EIC K - TEIFREOHEEMEA S O R WEORBIZ LY, HEEETR
BICHY) R EEELZ R DI L TABC ZHEMNT 2 1 REROL D Rz L5 2 N
TERNWIERDD. TOH%E, MER L EREREM (CPUE) ORERYIT — & 135
HBNTWAEPR 2 REPWR) TiX, EELZE(LIE L EOBREBEMEOE/LES
T2 %D ABC ZIRET 5 X 5 e fRBRA it E A Z WS, Zo L A5
B EREL, FIHTE 27 =2 ORW, HREIROERR /) - IO R, Yk
{b72 LRGN TEE RO Bet 2 U<, BIROMAMREBEDE{LE+5F LT
HEZBZONLEEAHEL, WU EZM LI BT, HnsZbed5. £
fo, X a BT ANLELNIHAMRERN - REHWD Z LN TE 5.
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2 2 CORTRERAYE BN oW TR, B EFRIEE O B AR K YE (Br) PR KYE (BL)
MERTE L0, HEMNRLOTHY, 1 REPO HIEREHEEE-CRAE LIS
ZOFEEXNICTDHHO TRV, ZbiE, BIREREE, BEKEL RA 2 L g
ZELOEEENGHES L THLRY, [RFUKMEL TEIS &, BEREL QIITHITR L 22T
AU DR WEEE LTHRY b s.

2 REIROIFEEHM ANV T ABC 1,

ABC = a;BC; = explk,(D; — Br)] x B x C;
ICk->TEHERBND. BITEEREZTEST DM TT 740 MAIZ 1 L35, FEEEHD
ORI k13,

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

Thd (H2). ClTE 5 FEROIEREOTVEIME, DITBIE () OEFRAKETH Y,
7= CPUE |2 B IEH A

CPUE: rx — E(CPUE)

Dt=fm W]

EFHMATHZLICED 000 1 ETOMOMEE LTRHAESRD. 22T, ¢IHEEEH
A% F L, E(CPUE)IX CPUE O F¥fi, SD(CPUE) X CPUE OIEHERZETH 5. AAV,
I%, ¢# £ CTo CPUE 7 b3t &1 2 EIR BRI OFLB ORI T, FHRICHER S
A %h7e CPUE 0¥tk N (= FERFIOE S-1-XHEOH) &2 & %,

1 < 2|CPUE, — CPUE,_,|

AAV, = —
TN s CPUEy, + CPUE,
u=

L5,

Br TR RAREEAR O B IEKHET CPUE % IER O BRI CAB L T 0 225 1 O
MEFMEIZ LI bDTHD (2L, CPUE ORREDZERZERT 572 O b —fk
T D). B IXERSFKAE, By 13ENFOKUET, ZTNEHEEKEED 100 x P, /N—& 2 b
(BL=P,xBr), 100 x Pg/x—& > (Bg=PpxBr) & 5. BrOJENTITFRNICE
I A BRSO K 9IC ABC AR EL, B a Tl TERKEEIZZR > 728612
I%, CPUE % HAEKMEIZH R IDIT DL IITABC A5 TiF D (K2). £7Es 13&
Ji7s BAEKYERHEICH 5 & & DOIREEDE(LD SENTCOR/NEHREL, ZOEPKE
W EEJRD BREKEZ FEl 7256 OEEOHBIES K E WS, BIEKHEZ Ao 7-
& X DOWBEEOINME S KE <D, BRI & ITERNMEKETH D & = ITE P2 [IE
SHDLI-DOFESRETHD. F1-, CPUE DARMERMENKENE XX TEHEITER
ZREESELONRLEE LN &0 D, fRH8:12 K > T CPUE D AAV R REWNE &
ICEWROBIEEE L RE<T 5.
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TE)INED (2015) 2SHW T AR FIAPE BB O FEIRREENEE T L &2 i L7- MSE 12 X
ST, RFAORT p—< 2EFHLIZE 2 A, BIRE#ELE ABC OZENIZBWNT
SOEREEOREATRNC AW STV e ABC BLEHAI 2-1 OKEET, KEEWIE - BB
2023) LV b RIEREGENA G (WA 2021). BIRIRE, FRREROIK,
MHEREEBHOR/MEDOEELR DT U AL - THEEZRHME L7Z & 2 A, @iEh iz ]
T A —H DILUEEIX, Br=0.8, P.=0.7 (B;=0.56), P3=0.0 (Bz=0.0), (31,82 83)=(0.5,
0.4,0.4) &7eo7= (FARNEA 2021). L7=-> T, Z OFEMEEZ A - g A 2
2 RETROFEARMNFEEHEBA L35, Z ORARMNFEESHEBANL, Y& IROFEAEE
EHENN AR TH 2721, BLIERZREFRIZERE S VB EEFENBIZ DWW T DT XA — X
RLEWREA D EOEPUTIB O CTRIREICL D b LW EZ X T25A1T Y& IR 2 i 2
WO THERZM M2 5 X o 772 g B L IR T & 5.

BRI 21— a0y F U AI2MA T, CPUE OBEBFREENKE VWA,
hyperstability (EJREDOHDE LV & CPUE OV EDIF D 23 VY) K hyperdepletion
(BIFEOHADE LY & CPUE O ERDIZ H 3 FE\) (Hashimoto et al. 2018) 233 5
GEEOE@ENET A N Tolc b 24, 2 REWRITXTT 2 B BT 2 72 AN =R
ERETHDHEBZ 0T, LNLRNRE, AR I alb—2a v U FOGEAIC
U TAREREER RENWE E T, BREDHERZ EANR I I 2 L—va L OgE
ERZEZT H720121%, ABCOXFDO LA 09 L LTHEW. 72720 =09 1%, BlFw
RSB U7 L CHIRERNIEZ 5 2 ERRWEHL— VTR > TV D T8, A
TR < EFREEIZ L TERRBENH > TRAICHEZHIR LW X5 RiEs
DHIZFHEND Z ENHEESND.

FTo, BIRRED /T —~ 2 RONFARMIEEE B & [R5 & 72 5 X 5 BB
Hiidic b Zx 6505, iz, 1) FHOBBEN 24E TR HEICRESNTSE
AlZIX Br=0.6, PL=0.7, P3=0.0, (8,8, 8)=(0.4,0.7, 1) F£721%, Br=0.65 P.=
0.7, P5=0.0, (31, 02,083)=(0.5,0.7, D', 2) Jffe & DL BYE 2 FiFIRE R DX40%LINIC
MZ T WGAIZIE Br=08, P.=0.7, Ps=0.0, (31,82, 83)=(0.3,0.6,0.3) 73, FEAH)IfasE
PR REOBFRHED Ty —< o A BT 2 E R L NS (G - T
JII 2022). 1) TIE7 4 — Ry 7 EHRORFMENEZES T2 L1280 AEKELT
FCh, EIRORE - (R S Ol A BLORFREIEILN 2 RN & 72 D FORA RIS S PR
HILD b EBWASRT 3 —< U ARG 5ND. 2) T, BFRED T 5 —~ o 2 & HuFF
Lo Dail 7 i & O Z Mfl 35 7290, REINSERERIZOWTONRT +—<

O BRGS0 FEOBRDBIBIRICH > TLE D U R 7 B NEWIESICGTRIE#ED 7
F U ANENEER

O OEIRER - R L LICEHFE ORI E COBRNERTE 5 L 0 RGH
BRI O W QI EBUEORIE £ TORFMRNS IR T, BEEICSWLCTE
BAEORT 2 £ TOFERDPTERTX 255
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VAIETSS.

£70, BIREEEWMO B KYES Br=08 722551 & FiF Br=0.7 (P.=0.7, P3=0.0)
ELEHAETH (61,8, 8:)=(04,0.7,1) 72l L3252 LIk~ T, EIRLE L FHED
H CHEFDONL— 2L VIIRWRT =< AR/ NS Z EpRaEniz (&I - iy
JI| 2022). 72721, FEAMEEEFHIRA & BT 5 &, RO/ T p—~ 2 A THAR
S BHIO b D% ERID—T5 T, BIRR#ED /T +—~ UV AIE R L. &
5T, Br=0.65, P.=0.7, P5=0.0, (31,8,8;)=(0.4,0.7, )72 & & T 25E11%, BEfFL
—/LR° Br=0.8 DEARAFEFE ALY 2 OIENHIRTE b 00, BiRE
PEREDBEAF DN — N E TS 5. BIRIREMERED U 2 7 DX T IXFRIC BT O &R
RN, 220, BIROEHNAREWGEICRFICEHEICRD Z EIEENPMLETHS.
Br=0.6 LT 555101, BEFOL—L L0 b ERRED T +—< U ANRKE AR T
T 5720, EARMICIEHEES 2RV, 20k 5722 HCR % & 254 I3 REEIEE O
MUY RUADIER O HE LN DRILE S 12, YiEERICB W CTOEBCUIC L 2 &R
FBD U A7 EROBRED DI NT ERRTZENMETH D,

Fmsy

ﬁFmsy
=2

%‘é
D
i

&

SBban SBiimit SB target

HRE

B 1. 1 REPROVEEE BB O

12 FRA-SA2023-ABCWG02-02 T/RENTWAEPFEFE ARG 2R L TV
B O 2 REVFIT R 2 s B A
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ik EEYPFRNICERAEECREEERUNZEET 5-ODHS 512

BRI, BEHEEEL SO RES T ) AT, ARSI TEH SN THD SEMITE
EWT, SHERICT X2 FH LI L7ofR, BET2X0ERSITBIETHZ &
ET 5. ZhUE, EEHIEEEARBICEE TSI LICKY ABC NEEICEBETHZ &
T AT O TH D, LL, EFEMGEZICEBIEEMRLS LT OEE ST U FOKRERIZ
HE LN FENEL, HONUDERINRES TV A1 bEHE N5 ABC
TIEAEWEIR - EEOFRHMEZ ERICS ST AMREMEA R E N LB X LN H5H, S M
O AR, LW ERAE FHIHAE L, & HEEE SR 2 FiRET 5 2
EEAREL TS, 2o uvRIE, (1) BENOFENECTENE S DLOYHE, & (2)
HEINDOFRENAE UTHEOXK, NHkd.
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EERRD| MR INTSGA

RTINS TYPORBEE RRD ] BEITHOWTIE, FICLLTO X 9 eiRICERT
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O AR E R RAVE BB ROKEL TR S U 27 (B 5 R O B
FNIZ, PRI AE I EDS SBiimi, SBoa & FEIDMERNEEIMIE L o7, 72 d)

© TR BEEEEEED LICERA MR TE D (B : 10 F1212 SBuarge (Z
BET DMEENLYIO TR LD bRIBIIKLS - @< Roc/ed). 72720, HIEEE
B Ll FICERAMEFF CE 2RI OHE 50% &2 HELE L TNDH 2 EN
2N, EOHGEITITE O CTEED BEEHEEELL T L 05 Z LICHEE
DLETHD.

cRERIEROEH N TOIN, RERKREHFCHLEEN S D B2 LNL5E (F
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2) BENDOEENAECHEORR
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FA&E
(&R - B EMK]

CPUE : —t—=—A —. CatchPer Unit Effort (Ff7Z5/1&bH7- 0 ER) OIS, &R
EEEE (BREOERICETLE®R L LTHWLRD.

MSY : = AT AU . Maximum Sustainable Yield (e RFHcAEER) O L. FRenic
BT D Z EDFRERERRD (F¥)) R

MRy b (FF v — ) : SBuy (X T D BAEIRED L ZHHNIC, Fugy (2X95
LD 2N & S T2 BB OO 0K, BRI CHEEEE L BB Ly
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