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English title (authors)
Stock assessment and evaluation for Pacific cod off Hokkaido, Sea of Japan (fiscal year 2025).
(Osamu Sakai, Satoru Chiba, Masayuki Chimura, Kohei Hamabe, Shoko Morita, Masaki Ito)
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HIAMZER T, 2019 AT 1T 1985 RIS TR D 1.36 5 b T L7z, 2018 4Rifi)
LIRS, 175 b UL EoERGN TR Y . 2024 4EiH11X 132 5 b Th o7z, HIT 5 M
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blAERICA DD (K4-1, £ 3-2),
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TIMEAL L=l RetE BB L, WY AARBINRIZE T 537 A — & % 2016/2017 4T
BETDHETNE LT, ZHHD 2 DEFIIT, Md THEEL L - EIREMHE CEX4E 1
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(3) &K HE
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6 B, 7TRALLEOEMHOKET R 2017 FHIIC2H Lo, HER L2 5 & 2l
D 3I~TETHERE LT 5, 2019 R HICIRE . 1~3 B A D KBIELH OEIS & 4 2 HEIE A
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2017, B E O 2020 FIAMITA R —Y 7 CIRIE ST S OD 40~50%% HOHTZ1, Zi
VIS DA TIF ) 86% 2N ALHEE B AUED & DKIGIT Tdh - 7=, 2024 1T 64% 03 AL ifEE
AAMEN D DKRGIT T o7, HENETIL, £ < OFETRXED 60 cm Kiifi 0 M $H<°Z
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BLOZORI%DOERBEOMAIZL D bDOEEZ LD, ERROE Y /IO KA
ELTARBITENTWDZ &0 n, BROFEMEE O L TERICIMALTWS D LE
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TR BRI EE D < B R OB IR YEDS BARE LA (BEUKYE) 2 RS 5613, &
WA O B A BT S AR O EY AR I 0 BN S5 03, B BRILUEE (B K UE)
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H2.666 LN 1.435 ThoTz, HIFE (2024 i) OBEIESREMIL 4.661 THY |
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5-3. JRIEEOHER b ENT 5 RS O RS OV ABC
FIL & BRI T 2 o T & (RIESEGHE) 23, oL & BERITIEE 5 4/ (2020
~2024 BPRAERE) OWHJERZ | FRILUTENT 5 4R/ (2020~2024 FEHFRAERE) )
MR L RIERICTR U DR DRFE SR D 2026 EHUEE O ABC THY, Znb%
BHETHRELEZLOZ O LB TR,
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# 3-1. JbipE AT 5~ & 7 O EREERER (Fy) CRIBERICED 5H

& (%)

S BEESE R (=t KD IRRRED

o (h) (h) (h) #E (%) #E (%)
1985 6,888 4,173 2,715 60.6 39.4
1986 6,583 3,320 3,263 50.4 49.6
1987 8,221 4,723 3,497 57.5 42.5
1988 6,075 2,748 3,327 45.2 54.8
1989 3,940 1,488 2,452 37.8 62.2
1990 4,337 2,040 2,297 47.0 53.0
1991 7,464 4,929 2,535 66.0 34.0
1992 12,153 7,768 4,385 63.9 36.1
1993 8,587 4,847 3,740 56.4 43.6
1994 8,247 4,835 3,412 58.6 41.4
1995 6,952 3,386 3,566 48.7 51.3
1996 9,260 4,247 5,013 459 54.1
1997 9,155 4,531 4,624 49.5 50.5
1998 4,929 1,925 3,004 39.1 60.9
1999 4,690 2,116 2,574 45.1 54.9
2000 7,198 2,507 4,691 34.8 65.2
2001 6,254 2,611 3,643 41.8 58.2
2002 3,937 1,564 2,373 39.7 60.3
2003 6,609 3,157 3,452 47.8 52.2
2004 4,128 1,455 2,673 353 64.7
2005 3,583 1,155 2,428 32.2 67.8
2006 3,709 1,045 2,664 28.2 71.8
2007 4,094 894 3,200 21.8 78.2
2008 3,754 1,002 2,752 26.7 73.3
2009 3,669 827 2,842 22.5 77.5
2010 3,539 1,102 2,437 31.1 68.9
2011 4,742 1,120 3,622 23.6 76.4
2012 6,721 1,581 5,140 235 76.5
2013 4,698 1,181 3,517 25.1 74.9
2014 2,513 686 1,826 27.3 72.7
2015 2,953 559 2,394 18.9 81.1
2016 3,988 1,067 2,921 26.8 73.2
2017 5,245 2,250 2,995 429 57.1
2018 11,581 4,588 6,992 39.6 60.4
2019 13,550 5,820 7,730 43.0 57.0
2020 10,658 4,578 6,080 43.0 57.0
2021 11,456 5,380 6,076 47.0 53.0
2022 13,213 6,165 7,048 46.7 533
2023 12,876 5,926 6,950 46.0 54.0
2024 13,185 5,581 7,604 42.3 57.7

ERHRIPH  ph A ROV EMEIEZE (W) TR ARRE B ARV CHER Lo, IhEIRZEIT 1992
R E CITARRTRTAR AT ~HEN T, 1993 AR DABE (AR RIAT (ORIRHIX & 5 de) ~HENTH
AR L LT,

2023, 2024 FFiEHIITE EETH D,
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JeHEE B A D~ X Z 12k 2 ABEERILO WSRO fERE (O FEH L 100

s EES TS ) & (1) * Aifa CPUE (kg/fd) * FEH#E(l, CPUE**
1985 20,652 147

1986 17,446 90

1987 18,421 152

1988 19,136 98

1989 17,434 59

1990 21,029 67

1991 19,707 169

1992 18,325 326

1993 17,402 250

1994 18,368 217

1995 20,154 154

1996 19,965 197 0.410
1997 20,608 206 0.438
1998 17,956 104 0.231
1999 20,742 96 0.219
2000 13,919 168 0.354
2001 12,948 186 0.539
2002 10,024 126 0.268
2003 11,586 234 0.713
2004 10,573 122 0.238
2005 11,043 90 0.188
2006 11,650 79 0.159
2007 11,044 76 0.182
2008 8,775 110 0.351
2009 8,124 97 0.217
2010 7,486 125 0.243
2011 7,056 143 0.254
2012 6,764 218 0.427
2013 7,122 159 0.295
2014 7,117 84 0.161
2015 4222 119 0.213
2016 4,505 225 0.375
2017 4,576 484 0.746
2018 5,630 811 1.332
2019 4,595 1,262 2.175
2020 3,583 1,265 2.570
2021 3,933 1,359 2.517
2022 3,253 1,890 5.157
2023 3,602 1,622 4.526
2024 3,823 1,439 3.502

RERECE A R I ERED L O, 7277 L, 2015~2017 FFEifalT 5 O R ER 2 2 0 i

HL BT
* H Rl
il = 711

L7z, 2023, 2024 Fi T EHTH 5,
FHEICES L,
FHMEICESL, A1 & LTHKBIL LT,
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FA4-1. RREEET NV THE SN CEIRBADSE (BIREEIEM) &4 2 Gk TE

RIEPET 7 L CHEE SV B IR O TR I

T L* FE1 (Model 4) FE2 (Model 9)
TR Schaefer®F MY AE  AFfFTCOEATETOMHE Yt G
WHIE RFA—F  Q)EREINATHZD (1.19) ZHE /74 CTH-25 - e

(& KHE

FishLife (Thorson 20200 i hoipefbnsstcin  HEEID (%)

S OFRMEICHE- SN AR

—_ EX3
e
1985 0.570 0.649 0.609 37.7
1986 0.548 0.623 0.585 36.9
1987 0.608 0.692 0.650 38.9
1988 0.460 0.543 0.502 34.4
1989 0.361 0.435 0.398 31.4
1990 0.453 0.528 0.490 34.1
1991 0.740 0.816 0.778 42.9
1992 1.008 1.068 1.038 51.2
1993 0.734 0.774 0.754 42.1
1994 0.684 0.706 0.695 40.3
1995 0.594 0.597 0.595 37.2
1996 0.680 0.657 0.669 39.5
1997 0.595 0.569 0.582 36.8
1998 0.360 0.348 0.354 30.2
1999 0.368 0.355 0.361 30.4
2000 0.511 0.492 0.501 34.4
2001 0.449 0.441 0.445 32.7
2002 0.324 0.321 0.323 29.3
2003 0.457 0.449 0.453 33.0
2004 0.289 0.283 0.286 28.3
2005 0.252 0.245 0.249 27.3
2006 0.258 0.249 0.254 27.4
2007 0.281 0.273 0.277 28.0
2008 0.277 0.275 0.276 28.0
2009 0.277 0.277 0.277 28.0
2010 0.288 0.287 0.288 28.3
2011 0.369 0.364 0.366 30.5
2012 0.453 0.446 0.449 32.9
2013 0.322 0.325 0.323 29.3
2014 0.224 0.230 0.227 26.7
2015 0.319 0.321 0.320 29.2
2016 0.530 0.500 0.515 34.8
2017 0.884 0.745 0.815 44.1
2018 1.948 1.899 1.924 77.1
2019 2.616 2.673 2.644 90.7
2020 2.679 2.758 2.719 91.7
2021 3.354 3.405 3.380 97.2
2022 4.408 4.394 4.401 99.7
2023 4.647 4.490 4.569 99.8
2024 4.821 4.500 4.661 99.8

RFAPEREET NV COGHRMITIZHTZ Y . REIAPEEMBOIIRICEEST 537 A—H n

0. NBHRBINRICED 2R EICOWVWTIBEOET VERF L, TDH LR YT

A—HENLZELTHEINTZEELZ DN 2HEOET VEARE LZ, iMETIZZND

D2ET NVOREER RO FE) e, WIS E2 1 & U THE L L7ZEHETH 5,

EFKETHEEOGFRFTMTOT—2oBME L LIZEFREIND,

* 5L DFEMA R LT- FRA-SA2025-SC01-802 (B5i1E7> 2025b) T Model 4 23i%7E 1,
Model 9 23FRE 2 DET MTKEHET D,

*HEEE 2 (Model 9) Tl 2016/2017 SN A PE ) DLV & 7 LARGE LT,
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R EF FRA-SA2025-SC01-801 (B21E 7> 2025a)
%2R

RFIAEPEET VT X D EIRARHT

ET VOB KOHEE HIE - RO EER s B O
AR FRA-SA2025-SC01-802 (B%1EH> 2025b) # &M

v

2024 A OZ PRI UE &
EIT 5 M (2020~2024 EHAEE) O EE A2 E T

BT ) AT LB E AN S & |
T R S DR (o) ZEM

2026 EFUAEE D ABC & R
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HREM2 FHMEFEROBME

MR 2-1. FHLEREE X OBk oM
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B | R A <3/ s —_—
KHE | SEDHEE (o) TR
A B R O RE R 51 A B
FEVE(E 91.0% 1.000 2.666 HIEH MY T8
(B A=k 7E) AT 91%KHEIH Y 3 5ME
5 =g B R O RE R 51 A B
SEVE(E 63.7% 0.739 1.435 FEIEH DAY TID =Y
(FRALIK 7E) AT 63.7% K HEIZHE Y 3D
[ELT 5 AR H O ST HNT D
BLROfE 99.8%% 1103 4661 FRERT ., BAEARHEL IR K e
(2024 4Fifa 1) X 2BUR OED K HEIZ L
STHESND
M 2-2. ABC
2026 EELAEE*D ABC (JTRhY) 1.35

TAP:

ABC OREIZIX, FF0 6 4F 3 HICBES - TE RS B EHI BT DMt ) CH
DOHIVEFN 6 5 H O UKEERF#HRS | AR CTED DAV IAIE S T UAITHIG LTz 2 %
EIRO WS FIHZ e,

Mg T VANED DIz BARE BRI (H AT KUE) [T EJRKHE 91%, [RIVE BLILYE
il (BRFIKUE) 1T B TR UE 63.7% T D, ZNHDKIEM THRIESND 2 REIROISEE
PR AN ELT OB RAKEL Y CiIO T, BT 5 4 (2020~2024 & HAEE) D
TS B A RS O 5L (1.103) k7=, L EXWREELY ABC 1 1.35 b Tho
77

BT 5 AR (2020~2024 AR O A O 85 0 2026 A O EE
MEREIT 135 ThThoto,

ABC BIOR E S I X T Rz U AL THD,

HETHAER X 7T A ~FB4E 6 H,
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HREM3 2ROAEEERAICONT

2 REPROFHHANCI T 2 EE AR (HCR) 1%, BIRAZ BAEKHE (Br) DI
RS X 0IC, BILE (t4) OBREHREMOKE (D) 2 HEAKEL LRZ 561X
MRS, TR LA ITREELHR ST 5, KAHICHRESh s (37
bt ABC) 1T, HITOEIREFREMEOKEICIGT D55 (AEEEZ B S8 o
AEEEBANC L VREL, ZNEBROER GIFORERFEAHE) ICRELDHZ L
TkHD (FR 1), BARARE By & FEl-7ZHEI1CIT. G EHEEME A2 BEAREIZ LY
RAFEDTDHEIICax RELSBIE T D, kY (Be) & FRI-ZGEICIE, AEE
0 ET 5, REBILZ OREERBNICHEINIh D IfEE2KE2TET 2R TH YA
WX p=1 &5,

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

ZIZT, kdE, AT o@Y & s,

51 e o o D[ > BL
k= ¢n+52mppﬂqimuf+1n%i% By <D, < B, ©)
o) o o o Dl‘ S BB

BB OWEHRE T, HEBEAES. &, HICLD, 2 I TRIFEEND R WEGE (Be<D:
< B (SIRJE R A B9 5 s BE IS B3 D4R KL 83 13 T3 OB IR EFIRIE I OFLE) (AAV)
MRE WG EITIREREZMA DR TH S,

— 1 t 2|Iu ']u-ll
AAV = 5 2= L+ 1y

G)

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),

[t X -
D,=f_w(p[ﬁ]dx “)

22T o IEREIEH AT B)IZE R ERREE O FME, SD (D)ILE IR E IR E OIE R 2=
THD,

[5F0 7 (2025) 4EFEIAEE AR X OV ABC BED OO EATES (FRA-SA2025-
ABCWGO02-01) | (KPERFZE « BB HERE 2025) Tl 2 REWROFADOFEE AL L <,
Br i 80%., BLiZZ D 7ED 56%., Bsld 0% & L, FHEALREL (81, 82, &) (ZITFNEH 0.5,
04, 04 ZHWDHESINTND, ZNDHDNRT A =2 %AW REFEFANT, SEfRE
EOREATRNZ AW G TW 2 ABC FESAI2-1)  OKEEIT. KERFIE - ZEHME 2025) T
OWEEHHA L0 L EVRREOENE L D ORE LTREEN GO Z &2 Hkx
REPIREEA ZE LI — R I 2L —3 3 (MSE) THERENTWS, KGR T
WFEOEFE ORMER EAPNEETZAREERB X OND 2 b, B 4 FEOEBLLUE
BB T DB SR I B W CTHICARERICF b L7 2 2 b—v g LDV i
B DR T A —ZFEPRBINT (BRIED 2022), Z OWREE AT, IR
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BIREEICBBEER MM 28 U CRE L7-91% kL2 AEKUEE, 2D 7EI2H 725 63.7%
KUEZRFKHEL LT, SRBELREL 81, 82, 3 2 NZEi 111, 1.0, 1.0 ELTW5D, ZD
WEEHEBAITHIUE, S%EENIPBELFKEE CERIGBATHLHEYITEICRDZ L
RIS ENTELEN TEREHFHICHET 2 (Bf 6 4 3 H) ) Tl S,
[KEBORF#S (B 6 £ 5 A) ) R CEREBREARFHHICEES TV AL LTED
LT,
7RI FEHTICIEHREEE Y 7 B R O frasyr23 /Ny 7r— (2 X v M5 dbfba37) Z H\\ e,

5| Ak

BB TRBZ - T E - EEBAR (2022) 514 (2022) R~ & 7 AiEE A ARG O
B PRV (B T D WS B 23 BE. FRA-SA2022-BRP11-02, 7KPERFZE - B A,
R ¥, 38pp., https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20221129/FRA-
SA2022-BRP11-02.pdf

IKPENFSE « ZUEHERE (2025) 51 7(2025) 4R EEIRIEE BEHLRNGS KOV ABC RE D72 D IR
ff #t. FRA-SA2024-ABCWG02-01, KPEWFSE « B H M, B, 25pp..
https://abchan.fra.go.jp/references list/FRA-SA2025-ABCWGO02-01.pdf

IKEEFT, KEERIFE « BEHERE (2025) 55 F0 7(2025) 4EFE ABC HED 728 D A HI. FRA-
SA2025-ABCWGO02-02, /K EWNI - HEHHE, Mk, 1lpp.,
https://abchan.fra.go.jp/references list/FRA-SA2025-ABCWG02-02.pdf
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HEEM4 RPFLEEFEDRES
AEPRTIE, WBHE 4 H~34 3 H) ICES<ERE G AN TW D25, &R
FHEATGECTED b T ) A TIIEHEE (7T H~34F 6 ) ([THFE L72 ABC

DEENRKDO LN TS, 2T, AHER LT OEHERE CEH LIZBEOEE 5 4E450
R e 4-1 IR LT,

3 4-1. HIT S FERORMIES L OVEBERE O E &

P TR LIZGE D B ok CEF LI B O
* e (h) e (h)
2020 10,658 10,009
2021 11,456 12,410
2022 13,213 13,889
2023%* 12,876 13,061
2024* 13,185 11,641
) 12,278 12,202

* 2023 4, 2024 4E DI EM,
** MEHAE (4 A ~FUE3 H) TOMHE,
kx IR (7 H~F4E6 ) TOIH,
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HEENS RELEEETTILZAVRE

(1) SRAEET T V& AT BRI

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 DRt &1T o 72, AL 1985~2024 il o R L | 1996~2024 4Eifaii o
JbiEE B ARWEICIS 1T D 100 b U BL EOMENNT Eb LI X 5 1 /@& 72 0 ifafé & (CPUE,
kg/f) ML L-b o (BLF, MMPEER(L CPUE] &9%) IHKSE%, R Ny r—o
spict (ver. 1.3.8) IZ& VA To7z, REEFEET NV THET H/37 A—4I%, n, m, K| q.
Bt, Ft, op. 0. 6r TH D, ZD I H n IIRFIAEFEEMBROIBIRERET 537 A—4Th
D, n2 1 THIIZL Fox B, 2 THE Schaefer BLORRAEFEET L& 705, TBIRIT R
— % n DERREWVIE EBREENA T KIZxtd 5 Bmsy (e KFFfe A PE & 2 32814 2 B &)
OFRPIRMLENRKE 2D, m ITREmRPREARFEERED & & TO MSY OfEIZHEYS 3
Do —HRAIICNPIEAREEINE r & KICIERWAHEBENH 2 Z Enn, AR H L= afAERE
E7 /L SPICT TliE, E#r ZHET 5D TIEAR <, m=rKn®@0-D L Z5H LT m Off % HEE
L7zObIZr ZFE L TWD, ZOftl, q IFREDNRE, ol B EABREDOKE S, ol
FEEEOBIHFEED KX &, op IZIRBIRED ) A ZOKRE S Th D, HER DG
VB DOBRBENUR SN %9 5 b bkfrac &R S 415, SPICT 1334 XHEE DO —FETd 2 &I
fHERLEEZR VDD, NI A= HEOBIZITFRINMi%E 525 2 LNk, —i%
BITIR R T A — % n (THEENREECTH D720 AN TlE n O FRIA O FEYIEE A &
fEMT DOFE R (Thorson et al. 2012) #Z&#&1Zn=2 (Schaefer £ /1) & L7254, n=1.46
(A AT COX 7 HOME) L LA, 8L On=1.19 (X X @ CORMBETOM) &
L72BAIZ W THRET L7z, ARG TIX 2010 R FARLIE, 1RIED)IZ (5 D 5/ NRERR D1
& 2Dtk O KBGO EINMN RO TE Y AFEDIE ER Lz mlietkEns x
bNb, ZDOONIBEREMNER r oW TiE, TRz 5 2 a0z, EEHO
FEBAZE L CEAbRT 1l EZBbE 2 D2 RNT A= D r ZHET HET IOV TH
Bt Lz,

BT ORER, FRIOAMAOFEEE LTRSS T A —2 Tix n=2, WHBREME r TIX
FishLife (Thorson2020) 72>56 O FHIMEE W24 GRE 1) &, BIR/RT A —X OFERi
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(2) GIFEIEEE L L THW D RRIAEET L CTORE IR & 18 E O FRHME
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Thorson, J. T., J. M. Cope, T. A. Branch, and O. P. Jensen (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.

Pedersen, M. W., and C. W. Berg (2017) A stochastic surplus production model in continuous time.
Fish and Fisheries, 18, 226-243.
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Biseau, A. (1998) Definition of a directed fishing effort in a mixed-species trawl fishery, and its
impact on stock assessments. Aquat. Living Resour. 11, 119-136.

BB THE OB THEBZ - BESY - HREST - PHEEAR (2025) 57507 (2025) FHE
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Shibano, A., M. Kanaiwa, and M. Kai (2021) Performance of a finite mixture model in CPUE
standardization for a longline fishery with target change. Fish. Sci. 87, 465-477.
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