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<~ SETIRER (RHE) - sETmaER (ueE) O sowEs @ Asc

30000 —

LI I | T A I N S O A I | NN A I N N BN KR ol I LI A O O I O GO T | I LI D I I B |
1990 2000 2010 2020
EHEAGE

5-3. fEREOHER L BT 5 AR OfE R X O ABC
FIAL & BRI 5 O & GRIAE CAERE) 27, Bl & BSEHRIEENT 5 45 (2019
~2023 EHAEE) ORI A | RALIZENT 5 R (2019~2023 EHEAEE) D)
TR L RO U DR BRI S D 2025 WEAEE D ABC THY, 2 b %
BHIETHALEZLOZ O LIETRT,
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#3-1. JLEE KRBT 2~ # T OfERENRERE (F )

iEtEeS At T MEIEIHES
1985 20,365 11,214 9,150
1986 24,331 14,837 9,494
1987 29,277 16,034 13,243
1988 25,065 11,697 13,368
1989 25,637 7,326 18,311
1990 26,027 7,550 18,478
1991 27,634 5,847 21,787
1992 23,429 4,300 19,128
1993 23,993 3,740 20,252
1994 24,697 3,070 21,626
1995 21,172 2,485 18,688
1996 22,498 4,567 17,931
1997 22,074 6,350 15,724
1998 20,595 5,266 15,328
1999 22,523 6,591 15,932
2000 16,203 5,866 10,337
2001 14,435 4,392 10,043
2002 10,157 3,076 7,080
2003 8,573 2,316 6,257
2004 9,833 3,402 6,432
2005 13,210 3,955 9,255
2006 12,128 4,920 7,208
2007 14,102 5,321 8,780
2008 12,503 4,561 7,942
2009 14,355 4,842 9,513
2010 13,977 6,336 7,641
2011 16,332 7,815 8,517
2012 19,268 8,502 10,766
2013 17,491 7,884 9,607
2014 17,267 7,205 10,062
2015 15,764 7,097 8,667
2016 16,630 9,280 7,349
2017 15,693 7,342 8,351
2018 18,170 7,152 11,017
2019 17,831 8,864 8,967
2020 17,300 7,685 9,615
2021 26,511 7,755 18,756
2022 28,775 7,863 20,912
2023 22,770 8,016 14,755

ERHEIPH « MK PUEREEELIE, EERB L OT R,
INFEIREE 1992 4RI & CIIARRTAT RN ~R T & F RIS o delT ~ KRR
B 1993 AR LRI IR ST~ AR T & AR RS o JEiT ~ KR,
WAL 4 A ~F4E3 A, 2022, 2023 40T S,
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# 32, dbMFE R EED~ X IR S A ERILO IR (MFEH L 100 F o LlE) o
ES )18 & CPUE (H B )

S A ifaiE Hifa Hif IEYE(L
() CPUE (kg/#8) CPUE (*¥-1J=1) CPUE (*E-#5=1)
1985 18.3 331 0.88 0.62
1986 17.7 532 1.41 1.01
1987 19.0 467 1.24 1.03
1988 21.4 287 0.76 0.72
1989 19.6 200 0.53 0.42
1990 20.4 228 0.61 0.41
1991 18.7 136 0.36 0.33
1992 17.1 94 0.25 0.24
1993 17.2 166 0.44 0.36
1994 17.6 133 0.35 0.36
1995 15.9 98 0.26 0.24
1996 16.6 221 0.59 0.34
1997 17.9 269 0.71 0.46
1998 17.0 228 0.61 0.50
1999 15.9 293 0.78 0.77
2000 14.4 276 0.73 0.95
2001 14.9 235 0.62 0.58
2002 13.2 175 0.46 0.51
2003 11.7 139 0.37 0.41
2004 10.8 230 0.61 0.71
2005 11.6 260 0.69 0.79
2006 11.9 279 0.74 0.85
2007 12.4 292 0.78 0.91
2008 9.9 306 0.81 1.00
2009 12.1 312 0.83 0.95
2010 14.3 402 1.07 1.21
2011 11.2 510 1.35 1.67
2012 11.9 561 1.49 1.79
2013 12.3 555 1.47 1.74
2014 13.2 488 1.29 1.37
2015 11.9 545 1.45 1.65
2016 12.6 686 1.82 1.70
2017 12.2 576 1.53 1.46
2018 12.7 525 1.39 1.39
2019 12.2 681 1.81 1.87
2020 10.3 683 1.81 2.04
2021 10.6 681 1.81 1.88
2022 9.7 761 2.02 1.87
2023 8.9 851 2.26 1.89

R R 2 R < B RO DO,
2023 AEJAEA I B e,
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FKA4-1. RRPEEET NV THE SN CEIRBADSE (BIREEIEM) &S 2 &K

) o s Sy BIRKE
T L BLIE2 (R BB () (%)
1985 0.66 0.67 0.66 27.4
1986 0.74 0.75 0.74 32.3
1987 0.76 0.77 0.76 335
1988 0.61 0.62 0.61 24.5
1989 0.52 0.52 0.52 19.6
1990 0.46 0.46 0.46 16.6
1991 0.42 0.42 0.42 14.9
1992 0.36 0.36 0.36 12.6
1993 0.37 0.37 0.37 13.0
1994 0.38 0.38 0.38 13.3
1995 0.36 0.36 0.36 12.6
1996 0.41 0.41 0.41 14.6
1997 0.47 0.47 0.47 17.2
1998 0.53 0.53 0.53 20.1
1999 0.65 0.65 0.65 26.5
2000 0.63 0.63 0.63 25.2
2001 0.61 0.61 0.61 24.4
2002 0.54 0.54 0.54 20.7
2003 0.54 0.54 0.54 20.4
2004 0.65 0.65 0.65 26.5
2005 0.81 0.82 0.81 37.0
2006 0.85 0.85 0.85 39.3
2007 0.97 0.98 0.98 48.3
2008 0.99 1.00 1.00 49.7
2009 1.14 1.14 1.14 59.6
2010 1.24 1.24 1.24 66.5
2011 1.47 1.47 1.47 79.8
2012 1.67 1.66 1.66 88.3
2013 1.62 1.62 1.62 86.6
2014 1.60 1.60 1.60 85.9
2015 1.58 1.58 1.58 84.9
2016 1.64 1.63 1.63 87.2
2017 1.57 1.57 1.57 84.8
2018 1.69 1.69 1.69 89.1
2019 1.74 1.74 1.74 90.8
2020 1.74 1.74 1.74 90.8
2021 2.06 2.06 2.06 97.1
2022 2.09 2.08 2.09 97.4
2023 1.86 1.86 1.86 93.8

REVEERTT )V COERMBITICHTZD . REEEZEIMBROBIRZHET 237 A —% n
DOFEFIDADOFIIEIZ2 L 146 2 H5 2, TNENHKE 1 L2 L Lz, RE1 & 20DERE
HEEME DA D) &2 EIR B & Lic, WG A 1 & LTS L L 72 tExHE
ThD

EPFKETFEEOEFFMM COT —XOBINE L HICEHFIND,
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HMREM 1 BFEFHEDRN

1985~ 20234F A 1 D JfajtE &
AR R (T Eb L) OE%{LCPUE

FEHE(V.CPUEIZ DWW C it e B EF6 R L Ol s &
FRA-SA2024-SC01-701% =18

AREETT VL D2ERERE[OHE
R EE S B L OWISCE FRA-SA2024-SC01-702 % &

\ 4

20234E A OB PE K YE & BEISAEM] (20192023 FRAEE) O LY B A R

A\ 4

IS T U AT L7z i B AN S & |
M RSB R (o) ZE M

\ 4

2025 B4R FEEABC & B H
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HREM2 FHMEFEROBME

MR 2-1. FHLEREE X OBk oM

(23 M BA A | EIRE S
K| SEHEM (o) | FEEE ’
G R O R R Y & SRR IE
e B Y 0 f%*f'f,m j*:*“fj/\f*ﬁo
(B ) 80.0% 1.000 1.47 HIAOAITY TEXD A1 80%
- AKHEIT AR Y 4B [
LIRS O M RV A2 B IE
Paran Y E‘
Bﬁi;ﬁf gﬂ‘ 56.0% 0.887 1.08 AT Y TUIDT-8E 12 56%
JKUE TR XS DA
ABC ZH T DBZE LT 5 4
BLR O DO SERITHNT 50T, BEEK
93.8% 1.071 1.86
(2023 4321 ’ Yt LRI HE SR DB O D
KIEIZL->THESNS
e 2-2. ABC
2025 4 PRAEEE*D ABC (5 h) 2.41
AR

ABC OREIZIL, A0 6 4F 3 A ICBES - TEIRE BT #HI BT 2 Miate ) THOMED
SNKEBURF#HR S | 2R CTED OIS FUA TR LT 2 SRR OIS S B
A2 =,

TS VA NTE D BV AR E B (B K UE) [T E K UE 80%, PRILE BRILUHE(E
(BRFIKHE) ITE TR YE 56% T D, ZIHDKUEE THRESID 2 REIROEE
RN ETAEOEPFUKYER Y Cdd ¢, HIIT 5 451 (2019~2023 & HUAEE) O -1 fE &
ZHEI S D085 (1.071) Z3Red 7=, DL EXVEE LT ABC 11 2.41 HhThoTz,

BT 5 47 [H] (2019~2023 421 ]) o S5 S SRR COEFHEL o356 D 2025
IO R E R E T 2.42 TR ThoTe,

ABC L UE E AR E b Rz M LA LB TH D,

SEPERE L7 H~24E 6 H,
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HEEM3 2RBFED/REEHERAICONT

2 REPROFHHANCI T 2 EE AR (HCR) 1%, BIRAZ BAEKHE (Br) DI
RIS X oIC, BiLFE (tF) OBREREMEOKE (D) 2 HEAKEL LRIZ 561X
MRS, TR LA ITREELHR ST 5, KAHICHRESh s (37
bt ABC) 1T, HITOEIREFREMEOKEICIGT D55 (AEEEZ B S8 o
AEEEBANC L VREL, ZhaBiRoifEs GDFEOREREHME) IZELDZ L
TkHD (FR 1), BARARE By & FEl-7ZHEI1CIT. G EHEEME A2 BEAREIZ LY
RAEDTHEIICax RESBIE T D, k% (Be) & FRISZGEIIE., AEE
0 ET 5, REBIXZ OREERBNICHEINIh D IfEE2KEZTET 2R TH YA
WX p=1 &5,

ABC=aq, 'at = exp[k; (D;-Bp)] - B+ Zjz (D

ZIZT, kdE, AT o@Y & s,

51 « o o Dt > BL
k=4 01+ d5exp [d3log(AAr? +1)] 22t +++ By<D <B )
t~ OB
00 e e Dt < BB

BB OWEHRE T, HBAE 6. &, HICXD, 2 I TRIFEENDRWEGE (Be<D:
< B (SIRJE R A B9 5 s BE L2 B3 D4R KL 83 13 T3 OB IR EFIRIE I OFLE) (AAV)
MRE WG EITIREREZMA DR TH S,

AAVt — Al, t 2 |Iu ']u-ll (3)

u=1l 71471

ELIT t AR O G IR BFEREAE T OKYE DX ER B EIC BB ER Mz B+ 52 L0k
0~1 D E LTEHEENS (FX4),

D, :f_[; ) [ﬂ] dx “)

SD(I)

22T o IEREIEH . E()TE R ERRAEE O FME, SD (1)1 X & IR E IR E OIE R 2=
Th b,

[5F0 6 (2024) 4EFEAEEFIAIR XY ABC BED OO AR (FRA-SA2024-
ABCWG02-01) | (KPERFZE « B HERE 2024) TlE 2 REIROIADOMEE A& L <,
Bt 13 80%., BLIXZ D 7 D 56%. Bgld 0% & L. dHHEMRE (51, 820 83) ([ZI1XZN L4 0.5,
04, 04 ZHWDHEEINTWD, TNDHDO/NRT A —XE R\ fEEBEANT, Qb
EOREITRNICHW BTV ABC BHEMHAI 2-1)  OKEEIT, KEERFSE - ZE 1M 2024) T
OFEEFHA L0 b EIRREDONEN G D ORE LICRERNR LD Z &2 Hkx
REPIREEL ZR LI — &2 I 2L —3 a2 (MSE) THERINTWS, KGO
U ATYH, ERRoRARM RS EEHER SR Sz,
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5| A >CEk

IKEEMTTE - BOEHEME (2024) 5 F0 6(2024) £EFE iR PRAR RIS JLOY ABC HE D728 D HA
fid #+ . FRA-SA2024-ABCWGO02-01, 7K FE Wf 98 - # & t& #%, B ik, 23pp. https:/
abchan.fra.go.jp/references_list/FRA-SA2024-ABCWG02-01.pdf

IKPEFT, KPERFZE « ZOEHEAE (2024) & 70 6 (2024) 4EJE ABC B D 7= O FEAFHA. FRA-
SA2024-ABCWG02-02, 7K & #fF 9¢ - 05 ##%, %1%, 1lpp. https://abchan.fra.go.jp/
references_list/FRA-SA2024-ABCWG02-02.pdf
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HEEM 4 RAPFLEEFEDRES
AEPRTIE, BHHE 4 A~ 3 1) ICES < EREZEFRmICHWTW 28, &R
EFHEATGECTED b T ) A TITEHEE (7T H~3F 6 ) ([THFE L7Z ABC

DEENRRDHNTWVD, £ 2T, MfiliFl LOEBREL CHER LI2GE OEIE 5 F5 0
BERZMRRE 4-1 1R LT,

3 4-1. T S FERMORMIES L OVEBERE O E &

. M+ TS L7255 B O BRAR R THE L2/ D
s () HgEsE ()
2019 17,831 15,990
2020 17,300 17,911
2021 26,511 26,801
2022% 28,775 27,822
2023* 22,770 23,854
P 22,637 22,476

* 2022 4, 2023 4E D BT E A,
*x JEHRAE (4 H~B4E3 H) TOIHE,
*kk GEPHAERE (7 Q~FUEG6 ) TOfHE,
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HEENS RELEEETTILZAVRE

(1) RFIEREET V% =GR ARAT

REPR CILEERRIE 2 E L 72\ Pella-Tomlinson BURFIAEET L (T X7 g o F
T /V) T 5 SPICT GHEfGERE 3517 2 MR iy 7 K BB 22 [H R I /£ £ 7 /L : Pedersen and Berg
2017) \Z X DMpt & T o 72, f#HTIE 1985~2023 il o & . 1985~2023 4Eifaii
MIENTED UMK (100 FPlEk) I2X% 1 b= s (CPUE, kg/Ml) Ak L7-
o (LLF, ME¥{L CPUE) &%) IZH3&, R/Xy 7 — spict (ver. 1.3.8) I[ZX VAT
ST, REAEPEET NV THEE T H/37 A—H L, n, m, K, q. Bt, Ft, o, o1, or TH D,
ZO9HnlIRFIEERIBBROBREBRET 237 A—FTHY nH 1 THIUL Fox A,
2 THIZL Schaefer HORFIEFEET NV 72D, IRNT A—% n OENRKEWVIE ERE
AT K 2T 5 Bmsy (G KFHeiAERZ EBT 5 EHE) OMXMARMiENLE <
%o m TR ERA R EAREEIRED & & TO MSY OEICH Y5, — A PAYE SREN
Fr & KITFRWNEREDRH S Z & 0vn, AEEH L7eRFIAFEET /L SPICT Tlik, BEHr
EHEET HOTIHARL, m=artKn@e-DEZE LT m OEEZHELZOBIC r Z5FE LT
Do T OML, q ITIENE, oplE T R EABREDORE S| o IIFEEOBMHFEDOKE X
or IXVIELRELD /) A XDKZ X bkfrac I EREDOERBENAENICKTHHTH S,

SPiCT I A AHEED—FETH 2 EIHIF IR EIEEZ AV D720, T XA =X HEEDRRIC
XFEAIA 2525 2 EDRHED, — RIS ST A= n iZHEERNRBETH L7290,
KIEHT TIE n OFRIOAADOFEIEE 2 & 527288 L A X fENTFER (Thorson etal. 2012)
WZHBIFAZ T HTOM1.46 2 52 - HE5ICOWTHRF L=, NI A KREEINE r O HBFTOH
[ZOW T, #E 1 (Model3) Tl Fishlife (Thorson2020) O~ % 7 OFHME 0.32 %5 %
T, %€ 2 (Model 6) Tl Fishlife ® FHIfE % n THEE L72ME 0.15 (I22WTHiF L 7= (FRA-
SA2024-SC01-702) ,

BETOFER, FRIOAMAOFHMEE L TRIRART A—=2TiX 2 & 146, NIIBERIEMNE ¢
TIL032 £ 015 £ LIEHAD 2 DOET /IOl R#EEN S LN EBEZ B,
IR, FRIDAIIIRNT A — 2 CHEM#RFZE 0.5, A HE RN CHEEHENR 2 1.0 O xHE
WO E Lz, TETVOMHREEHEE SN/ 8T A —X L 90%IEHEX M Z it 5-1 IR L
7o FRMT 7R OFEHNT R E B FRA-SA2024-SC01-702 (27~ L7,

(2) EIREFRIEME L L CHW D REIAEFE T T /LT OHEE G IR 5O FRHE
REVEFEETNMCEB T DL Fa A7 T ¢ T OSSR, EEN S L7z 2021 4Fif
W ORI#E TEIEDOMIHEIZ DWW THEEEICEZN R S, FBIRST XA —Z 72 EOHEEDOR
EEMEL BN EDRTRB IRz, — T, BIREOHIMMEIZ DWW TR Z E L - HEE
MTETNDEZBX DN, B 5 FEOGFAN & FERIC, REIEEET VD
E SN EIREOMERMEZ RKEPROERFHIIZHWS Z & & L (i 5-1), w7
EERELNTEEZ BILE 2 DDOETFILITIT, 1985~2023 4E it o> G5 & FaxHE
OHERBITET LRI TIZIE—EH L, BREBOHIMEIZOWTET LOHEER R ITHEEETH D
EEZLNIZZ LD, BEFHHICHW I EREREME S LTE, ZAbD0ET LOER
EASHE O 2 iz, EIREMRHE & U QEEEES R SN b 00, /T A —
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X OHEEECHEXTE IR EIZOWT, T — X XBROFHE, T 7 VO R & OB
Ol EFETERTIMLERHDLEE XD,

HEE ST IEIEOFEXEIZ OV T S 2 D OEFETF L CHih—H L-HBEZ R LE (FiE
X 5-1), EBHLDETILTHERENMED - 72 1990 FARUTEmWIREILE & 72> TE Y | 1994
R GBI T L2 2 &, 2021 fFjAM &2 BA- L. 2022 180 6 2020 4
HHALIAT & BT VR THER L2 2 & 3 R S T,

A AR FEREAN & WA FEAT O B IR B E OHER A M2 X 52 ISR LT, 2 OB ERE
EMEOEWNT, T— X OB LD RFEETT NVOHEBOFHH L, TOFEN 1 L
HEITHBLL, ETAMTEYLIZZ L OBEVWPHAEDLI 72D TH D, SHFE
OBV EAEEIIVEFEE DO b O & HEEF R OB AR —B L, Fs b L 7o FRHE A K
XL EDLORN-T-Z DRI N,

(3) RFIAFEE T M THEE S 7= BT AE O EJRIRAE

ELTAE (2023 A1) OB IR BT DS i KA e & (MSY) Z 32813 % 7k #E (Bmsy
BEOPFmsy) % EFESTODENENIZONT, REVAEEET VIC KL DHEEM AR LT,
WO RHEEMERE LN EEZZ BN 2 DOEFALD I HRE 1| CIRETEOEHE
Bmsy & Dt (B/Bmsy) [XMEHEXMLEOH T 1% E\l>722%, BRE 2 TIHMEHEXM O TR
X1 % FlElo7z, EIEDWERE S Fmsy & DL (FIFmsy) 1, WThoET /L CTHIEH
XHAEZFDTLEZ RS EHEINZ (lRX5-3)

5| AR

BEE - 5 B - TAEZ - THE 1E - EHEAGR (2024) 70 6 (2024) fEfE~ & 7 ALifE
B RSEPE OIRREZE [ R R AR E € 7 VS K D2 & IRMEANTICEE 9 5 & kL. (FRA-SA2024-
SC01-702).

Pedersen, M. W., & Berg, C. W. (2017) A stochastic surplus production model in continuous time.
Fish and Fisheries, 18, 226-243.

Thorson, J. T., Cope, J. M., Branch, T. A., & Jensen, O. P. (2012). Spawning biomass reference
points for exploited marine fishes, incorporating taxonomic and body size information. Can. J.
Fish. Aquat. Sci, 69, 1556-1568.

Thorson, J. T. (2020). Predicting recruitment density dependence and intrinsic growth rate for all
fishes worldwide using a data-integrated life-history model. Fish and Fisheries, 21, 237-251.



HEBREOHENE

X OHEE

*h

.,
Ian

HE

e 5-1.

no
3

<A S EERTFE- 26 -

no
o
L

1.5

1.0+

0.51

0.0

1990 -

20101

2020 A

0.0

015 ZENTENG 2256
EEHio, FHEZ 1 & L THEBE LTAEMEZ R LT,

1990 -

2010

FRA-SA2025-AC030

model _name
o BRIE1
A MTE2

model _name
o BE
A FRIE2

HESh-gERE (EX) BXOVHREE (FX) OMESHEOHERS
RFAFEET IVICBWT, JBIRANT A—=F n 22 & 1.46 2, NAYBESREIN=E r 12 0.32
RE 1T BIORE?2) OfREZR L, BlRE, A
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25

-0 20244 E 5T
20 { —©—2023FEsFil

0.0 T T T T T T T
1985 1990 1995 2000 2005 2010 2015 2020

BEE

MR 5-2.  A4ERERTAM & M4 EE R O & IR BFR AR IE O HER O Fhik
AAEEERHIIE T AL, MEEEEREMIZ AL TR T, ARG & PEEEEREA T, HARE

D5y REE 72 5 FEIEDNE 5 MU E

=20
12}
£
L
T 1.5
Ad
Y
S 1.0
H
140
i 0.5
< o
00 v T T T T
0 1 4

2 3
&IREE0H (B/Bmsy)

MM 53, MFE7 ey b
ARVEFEETFNICEBNT, R8T A—F nl22 & 1.46 2. WEJEREINE 1 12 0.32
015 EZNENG 256 BRE 1 BIORE?2) OEER L, KP ORI

ELDTFEOEPRIEZ R L, RO APRE 1. OHFAPRE 2 2777, A0V

MO HIPH L 90% 5 X M 2 7~ 7§,
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MR 5-1. BT IVOEFIDMORIE L /NT A —F OHETEHE & A5FE X M
TT NV FE 1 (Model 3) 7 2 (Model 6)
HETA | - AR ST AT 2 BEWEEL | - AR RTA—=Z0T 1.46 ZEHIEEL
DERIE FHHI194 (SD=0.5) 2 5-2 7~ 7= H /1554 (SD=0.5) # 5-2 7=
- A B SREEINE ¢ 1213 0.32 2 FHME | - A ESRBENER r 1203 0.15 2 FME
LRI04 (SD=1.0) 2 5-2 7= ELT- R4 AR (SD=1.0) & 5-2 7=
TR 5% HEEAE IR 5% TR 5% HEEAE IR 5%
r 0.10 0.22 0.50 0.07 0.15 0.35
K 212,358 586,914 1,622,110 200,889 556,934 1,544,009
n 0.67 1.71 436 0.47 1.08 2.48
o8 0.09 0.13 0.20 0.09 0.13 0.19
oF 0.11 0.15 0.19 0.11 0.15 0.19
q 1.22E-04 3.21E-04  8.46E-04 1.60E-04 3.82E-04 9.13E-04
o1 0.14 0.20 0.29 0.14 0.20 0.29
bkfrac 0.18 0.29 0.48 0.14 0.26 0.49
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HWEEHM 6 HEREL CPUE DEHTTEA

SREVEETT IV CERERKT — % & L THWSMIE CPUE IZ2OW\W T, 3 A
72 & CPUE IZ8 £ 2 BIRORRAFELEE L O FEIN OB % B B < 72O ITHEHEL 21T -
Too R LT —% & NI 1985 FIAMILIE O JLyEE A I OF & e i e 1R ploit i s &
THY . AR - JAXE] - B OE R X OEESTESE S TNWD, T—F Yy hD D
B, PYERGEH R L OBEELIE O 100 h LA EoNFEb Lo T —4% (20,792 1) % H
o, BEHEIZIE CPUE IS ER A A ARE LT —AbBIBE T V2 Lo, REJR
X~ 2T OWENR 2 NT — X DEIG R OIIIAET 5%LL T LKy~ 72728, CPUE (2%
INRTESS AR L Z e FEEHWE, CPUE %2 Tl 2885 LT, e, A, BhH
BEFE . W, ARILHE, B L ONRMIGE SR, A OREMERERWZ, WIThb T I D
WERE LT Tz, A XEHREHYE (BIC) Z MV, Y470 iETIERB LUK HAE
RAT R TOMAEDLREIZONTHEF LSRR, L TFOET VRN REICERIRS -,

log(CPUE + constant) ~ Intercept + Year + month + hpower + Area + base + YearxArea +
monthxArea + error term
Z 2 C Year |Zifa 4, month (X H . hpower (355 /IMEIE . Area I3, base |TARHLMH, const
(3 CPUE OFEMED 10%DEHRTH 5, Wi, ERIIEELIK (ME/NEX 31~35), 18
FANEELLPE  (MPE/MEIX 30, 36, 37). 1EFE (HER/NEX 24~29) O 3 DI T 72,
EROET VTR D LICHEWIFEO RN RTEHEEZ RN L, BiRO~ X T DA
X TEADT L TR T 5 2 & THER(L CPUE #1457, FHfEL 1 & L TH L LT
Y, CPUE OHERE A M 4-1 36 JOSR 32 (28 L7z, SEMIZRIE R (FRA-SA2024-SCO1-
701) 2R,

5| Xk
HEEE - 5 B - THEZ - T 15 - BEAKR (2024) 5706 (2024) FEE~ Z 7 4kl
1 AREE DR CPUE FEYE(LICBE T 5 &6t (FRA-SA2024-SC01-701).
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MR 7-1. ALEE KRBT 5~ 2 T OpsR AR ERE (F)

P B KA o BERE  BREUE \ T
" @R MR RSEE SRENRE WEMGE R e [
1985 20,365 11,214 9,150 1,316 3,352 1,718 1,635 15,696 9,497 6,199
1986 24,331 14,837 9,494 1,408 4,083 1,712 2,370 18,841 13,125 5,716
1987 29,277 16,034 13,243 1,659 3,998 1,589 2,409 23,620 14,445 9,175
1988 25,065 11,697 13,368 1,381 4,167 1,568 2,599 19,517 10,129 9,388
1989 25,637 7,326 18,311 1,974 5,005 1,264 3,741 18,658 6,061 12,597
1990 26,027 7,550 18,478 1,717 5,054 1,537 3,517 19,256 6,012 13,244
1991 27,634 5,847 21,787 1,008 2,953 809 2,143 23,673 5,037 18,636
1992 23,429 4,300 19,128 383 1,540 510 1,030 21,506 3,790 17,715
1993 23,993 3,740 20,252 397 1,946 674 1,272 21,650 3,066 18,584
1994 24,697 3,070 21,626 198 1,853 604 1,250 22,645 2,467 20,179
1995 21,172 2,485 18,688 198 1,799 448 1,351 19,175 2,037 17,138
1996 22,498 4,567 17,931 63 2,131 642 1,489 20,305 3,926 16,379
1997 22,074 6,350 15,724 139 2,003 532 1471 19,932 5,817 14,115
1998 20,595 5,266 15,328 206 2,174 741 1,433 18,214 4,526 13,688
1999 22,523 6,591 15,932 72 3,391 1,039 2,353 19,060 5,553 13,507
2000 16,203 5,866 10,337 71 3,778 1,030 2,748 12,354 4,836 7,518
2001 14,435 4,392 10,043 47 3,552 603 2,949 10,835 3,789 7,047
2002 10,157 3,076 7,080 37 2,325 433 1,892 7,795 2,643 5,152
2003 8,573 2,316 6,257 36 1,973 452 1,521 6,565 1,864 4,700
2004 9,833 3,402 6,432 74 2,224 504 1,719 7,535 2,897 4,638
2005 13,210 3,955 9,255 24 2,742 643 2,098 10,444 3,312 7,132
2006 12,128 4,920 7,208 25 3,002 916 2,086 9,101 4,003 5,097
2007 14,102 5,321 8,780 29 3,569 1,008 2,561 10,503 4,313 6,190
2008 12,503 4,561 7,942 181 3,181 778 2,404 9,141 3,784 5,357
2009 14,355 4,842 9,513 228 3,416 864 2,552 10,711 3,978 6,733
2010 13,977 6,336 7,641 90 3,370 989 2,381 10,518 5,347 5171
2011 16,332 7,815 8,517 249 3,308 915 2,392 12,776 6,899 5,876
2012 19,268 8,502 10,766 138 4,140 1,465 2,676 14,990 7,038 7,953
2013 17,491 7,884 9,607 136 3,597 783 2,815 13,758 7,101 6,656
2014 17,267 7,205 10,062 475 3,616 850 2,766 13,176 6,355 6,822
2015 15,764 7,097 8,667 916 3,437 815 2,622 11,412 6,282 5,129
2016 16,630 9,280 7,349 1,428 2,541 705 1,835 12,661 8,575 4,086
2017 15,693 7,342 8,351 1,615 2,628 699 1,930 11,450 6,643 4,807
2018 18,170 7,152 11,017 1,416 2,967 708 2,259 13,786 6,444 7,342
2019 17,831 8,864 8,967 1,745 2,558 923 1,636 13,528 7,941 5,587
2020 17,300 7,685 9,615 1,731 2,833 782 2,051 12,735 6,903 5,832
2021 26,511 7,755 18,756 1,983 4,974 1,301 3,673 19,554 6,454 13,100
2022 28,775 7,863 20,912 2,407 6,762 1,085 5,677 19,605 6,778 12,828
2023 22,770 8,016 14,755 2,709 5,022 628 4,394 15,039 7,388 7,652

SEFHEEDE - PRI BEEELIPE T XS DATE | E Y XE s KOV R
NERIRE BEELYEIIE AR RSN o ST ~ KHTEL S | #EEDIVE IS 1992 4Fifa ) &
TIIRATHITRIR~Z 0 HHT 2 0 &, 1993 Eif i LIS ITE BT~ 2 0 HTZ 0 &
HEHRILZ D SRR ~ R =T,

2022, 2023 i 3B E A,
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HEEM 8 HBRFEICKEITHIHREDRES NAL CPUE

M E K EEEO X T BICBIT 2K (100 F Ll EONTEb L) OiffEss )&
(&7 OfaHMEE) & AREEZED CPUE Z i 8-1 1IR3, X TE TIEMHEDH
OV IEES S BN I IRE OB A T H T, CPUE 23EFRUIRREZ S L TN euva]
RRERESWEEZOND, ZOD, FYEX T 5 ORI TALE RO ERE &I
BT, MIESS ) BT AR E RO RIESS ) B2 E DT CPUE & & REHmIZ AV e
Mol 72E. 2015 FAMI LI XX T EICB T 2 BEN Lo T,

MR 8-1. TR TEICHIT HAURERILOME (N EH L 100 M LLE) ojfaEss
JSiE: L CPUE (H BII4EEHH)

i iS5 ) & (T4#4) CPUE (kg/if)
1985 5.1 164
1986 3.9 250
1987 4.1 349
1988 3.3 547
1989 2.0 543
1990 0.7 732
1991 1.2 962
1992 11 1,011
1993 0.5 252
1994 0.2 299
1995 0.7 347
1996 0.4 335
1997 0.2 625
1998 0.1 603
1999 0.2 1,006
2000 0.5 457
2001 0.4 229
2002 1.1 112
2003 1.2 107
2004 1.5 98
2005 1.3 57
2006 1.5 91
2007 1.4 102
2008 1.5 99
2009 1.1 85
2010 0.6 130
2011 0.7 118
2012 0.5 160
2013 0.4 139
2014 0.1 1,618

BRI 2 B W HERE DO B O, 2015 AL P X T 5 1SR 1 2 BEN R -T2,
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WEEHO aK— MEWICLIAREBEZORY

AR DUNT, 2005 4R AR O AFdn Bl i A 2 HEE L C 2R — MENTIC X 5 &R
BEORBEZ(ToTo, Fa—=2ZIIMJE CPUE ZFW\TH A FILIZ IV To T,

AEHEE KPR B Ol TEE BT, IR &R IR SE OTRSEREDINC . #EEDIE L
WO 2 WHRENEIUCHOWTHEE UTe, BB Bk O AR B g R A X 5 AR IR PE S Hy
Wit o 2 —KEM AT DN HEE LT & VT2, AETROERBIFAER K 2 MEX 9-1
\Z7R97, 2018 AR 2 & b LTz 1 stk B30T 2022 AR ENCEE N L7, 2 @ 2021
AL 2 75k & 72 o 72 2023 AT & 22 < AU S 4L CU e, 2023 AR & T
3 kLl Lo REIIRAD U, REIROF iR 25 & ) CPUE (M2 &kt 6) & H
W, R O &R R B IR E R JRERE A aR— MEFTIC KV HEE LTz, 2 — M
MrCI3AERRICHE & 4 AZEAE L, 1S~ OFEMBNIC M 2 RO 7=, HEE T 2 ifa sl
¥ (X —FVF) IREEREEROF & L, BIREEFIERIC I > THEE Lz, Flnil
BRI N OFEIZIL Pope (1972) OXEH W, 77 ZA 7 NV —T OEPFEEUIZ DOV TIXF-
fr (1999) D FiEE W=, BARELTERE M 1L, EEfREY B X OTHE ARy 8l
BAINTkETFHTHD 10mxFame LTHA-HHROX (HF 1960) 225 0.25 & L7,
B s L OB ARDOFEIZHAWERPAE & EEROFERIEEAE (REM) &%
FRAHEER 9-1 & 92 (TR LT, Fa—=2 7 IMEEREL CPUE & VW CTA A TIEIC X
DIToT, BHRFIEFEOFEMITNIE R (FRA-SA2024-SC01-703) (2”7,

TR & BAREOHEEMZ 2K 9-2 1277, 1l EOBJREHEE L, 2005~2018
VRN A RV R LR D HIFIERITWVTHER L7-D b, 2019 4E I DI IZ K X < 4
AL T, 2021 EiflTi b %< 7o Tz, 2022 4R DA I ZIRAME R Td - 7278, 2023 4F
WHNE 37 T b EELRE LR THEWKETH 7=, BIE & T 2023 4 H11T 2
AL 6 M OBIRENIIN LTz — T, 3, 4RAOERRITRD Lz, BT
fEIL, 2005~2020 i H1IE 0.76 J7~0.97 75 b > OFPH TIZIFRIZWCTHERS LT, 2023 4
M T B RS EORHEN LI LT 1.64 T 2 ThoTo, 2021 FiHICE IR s
fE & 720 ST 2 FRITBAMERICH 5 O D, ZDOKEITZNE TEHRTHEWI LI,
WREZEMIARTIAEET T NV CHEE SN EIRBEOMHME & RU-Em Th b 2 & D3R ST,

BlECIMARBORESR (FAEERBR) OHEES MSY 232817 2 HfAE (SBmsy) 8LV
WL (Fmsy) % 5T 57203 ARDOREN LGN FAEERBEROHEE N
NAT AT HAREMENRE X DILD, EWFHIFFEEIZ DUV T AR RR AR I I E (il %
WEZELBHY, ABRLBHTTOMERD D EE X TWD, FIER]H R CIRESE
ERAEGEEMIHEA LD THHIT-OF & HEETILERNDH S, ZnbDEY
VR E PR B OMRHE I BT 57217 T <. VPA 12D 1 REPE (1A, 1B
Jb—)V) OEBEEEEORER PRI RIC OB 2 2 L b | BIEMETIX VPA IZ X 5 &R
BHEERE R A FHEARERICHND Z LT L <, BRERZRETREOHER CHE ML D ZIC
DNTEBBFRE L THEHAT L2 ENRETHDLEER D,
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5| Ak

VEREY - 5 B - TAEZ - T 15 BEK (2024) 506 (2024) FE~ & 7 kit
HAED 2R — MENTIZBI T 2 & k. (FRA-SA2024-SC01-703).

FAR—Z (1999) VPA D AP & 2B, JKER IS BLREE =, A ABENIFERT, 20, 9-28.

Pope, J.G. (1972) An investigation of the accuracy of virtual population using cohort analysis. Res.
Bull. inst. Comm. Northw. Atlant. Fish., 9, 65-74.

B — (1960) /KEEA# D Population Dynamics & ifa & ¥, BE/KHFER, 28, 1-200.
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MR 9-1. FhlAE (kg)

o 1 2 3Rk 4 5E% 6% ThHE 8% 9+
AE 01 0.7 1.7 2.8 3.9 4.9 5.8 6.4 7.2

MR 9-2.  MEE R DA BRI AR (%)

Bl 1A 2mk 3 4k BEk 6 T B8Rk 9+
fk#E 0 0 0 50 100 100 100 100 100




