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Stock assessment and evaluation of Pacific cod off Hokkaido, Pacific (fiscal year 2026).
(Kohei Hamabe, Masayuki Chimura, Satoru Chiba, Ryuta Sato, Masaki Ito)
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NS5

X 4-4. EEIBEHERICBITAMMEEOCEERECHE ST~ X T O8WRIKE T &
R D R B T D IREM B KEGT Eviz 10 A ~F4E 3 A O8WRIKEG TR %
FNZ, YA B X156 10~17kg, Rias CF) X154 10~14kg &£ L CHEH L7,

PREEEELEE (RRKE) = = = BEFELEE(EFRKE)

2.5

R RIS RE (AR B0 B)
N

o
w
|

(HIRKE)

0.0 rrrrrrprrrrr o rrr T T e T T T T
1990 2000 2010 2020
anE

5-1. EINEARIEEOHERS & HALKAE, RAUKHAE
SR, BIRERAE (B ICRBERS MM L & & 0Bk EZRT,
rﬁ%ﬁ&in‘% & RERIEE N B KIE & IRFUKEZ R,
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I
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Dfe |
= 1
025 (RREELEE (RFRKE) | |
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B EKE(%)

X 5-2. g EE LR
BRULRIF OIE & KT 2 BEOREE DR (o) THY., ABC ZHIHTHEE
(CHEHE L 72 B EGE 5 AR (2021~2025 FEAEE) OB ONEEICE U iR %
W S DR A R T, BRARR & B — RBHRRIC L 0 EREIUR S LD KR LD
FRILKIEIZ KT 2 BUR O BIFKEONERIRN G, BAEOREEDOR MIZHWH &
o MIRE D, FRIIT 2025 FFR IO EFKRENDSED HND a ZRT,
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< SETIJEER (REIE) -e= SETIIRER (BIREE) gemas @ Asc
30000 —
o
20000
N
/il
OB
i
$ 10000 —
0_
IIIIllllIlIIIIIIIIIIIIIIIIIIIIIIIIIlllIIlIIII
1990 2000 2010 2020
SEREAE

5-3. JRIEEOHER L EE 5 RS O RS OV ABC
FIL & BRI 2 oo JadE B R CHERH) 2R 97, B & BR ISR B 5 AR (2021
~2025 EHAERE) O B | SRALILEDGT 5 AR (2021~2025 FERAERE) D)
W LRI U DR DR R S D 2027 HHAFE D ABC THYH, Zhvb %
BHHETHRELEZLOZ O LIETRT,
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#3-1. JLEE KRBT 2~ # T OfERENRERE (F )

e At I EIRIES
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
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#£3-1 (fEx)
YA ot TR GURLES
2022 28,779 7,863 20,916
2023 22,962 8,048 14,914
2024 24,047 10,270 13,777
2025 23,647 8,798 14,849

SERHEPH - PR PEXREELDE, ERBLIOTE,
IREIRSE 1992 AR F CIIMRTHT RN~ R & FARRSS & el ~ KT
B 1993 AR LIRE 3AE IT ~ R & F AR RSN 7 Il ~ KT,
WL 4 A ~F443 A, 2024, 2025 4038 S,
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7% 3-2. JLURE KD~ X F1 2k 2 ABEERILO WK O ESX )18 & CPUE (A BIl4E
FHiE)

~H TR v
e I EDbL A vy —ba—1 CPUE
ax CPUE  CPUE EA CPUE  CPUE (T=1)
(T#8)  ke/fd)  CFH=D  (FH#)  ke/i) CFH=D
1985 18.3 331 0.81 9.6 87 0.36 0.37
1986 17.7 532 1.30 6.7 183 0.77 0.72
1987 19.0 467 1.14 7.1 261 1.09 0.85
1988 21.4 287 0.70 6.8 131 0.55 0.56
1989 19.6 200 0.49 7.7 94 0.39 0.37
1990 20.4 228 0.56 7.5 80 0.33 0.31
1991 18.7 136 0.33 4.9 76 0.32 0.23
1992 17.1 94 0.23 33 49 0.20 0.14
1993 17.2 166 0.41 3.9 63 0.26 0.20
1994 17.6 133 0.33 4.8 38 0.16 0.19
1995 15.9 98 0.24 53 39 0.16 0.17
1996 16.6 220 0.54 5.1 48 0.20 0.19
1997 17.9 269 0.66 5.6 152 0.64 0.36
1998 17.0 228 0.56 4.6 192 0.80 0.54
1999 15.9 293 0.72 43 289 1.20 0.91
2000 14.4 276 0.67 4.5 295 1.23 1.04
2001 14.9 235 0.57 4.8 117 0.49 0.50
2002 13.2 175 0.43 4.6 100 0.42 0.40
2003 11.7 139 0.34 4.6 74 0.31 0.35
2004 10.8 230 0.56 4.6 142 0.59 0.63
2005 11.6 260 0.63 4.8 159 0.66 0.71
2006 11.9 279 0.68 5.2 221 0.92 0.83
2007 12.4 292 0.71 4.6 271 113 0.97
2008 9.9 306 0.75 4.0 282 1.18 111
2009 10.9 312 0.76 3.7 294 1.23 1.05
2010 113 402 0.98 3.9 286 1.19 1.28
2011 11.2 510 1.25 3.5 299 1.25 1.50
2012 11.9 561 1.37 3.0 295 1.23 1.62
2013 12.3 554 1.36 2.5 268 112 1.43
2014 13.2 488 1.19 2.5 241 1.01 1.23
2015 11.9 545 1.33 1.6 263 1.10 1.45
2016 12.6 686 1.68 1.2 343 1.43 1.54
2017 12.2 576 1.41 1.2 204 0.85 113
2018 12.7 525 1.28 1.4 252 1.05 1.25
2019 12.2 681 1.67 1.2 383 1.60 1.89
2020 10.3 683 1.67 1.0 550 230 2.28
2021 10.6 681 1.66 0.9 381 1.59 1.93
2022 9.7 761 1.86 0.8 441 1.84 2.12
2023 8.9 849 2.08 0.8 492 2.06 1.90
2024 8.7 1,113 2.72 0.6 507 2.12 2.38
2025 8.3 970 2.37 0.7 873 3.65 2.38

BRI E A BR B EHRSE D H OfE, 2025 iR EE,
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FKA4-1. RREEET NV THE SN CEIREADNE (BIREREME) &xhsd 2K

] ] Ty G YE
e Bl W2 N
" " (&R RS ) (%)
1985 0.40 0.40 0.40 18.2
1986 0.44 0.44 0.44 19.7
1987 0.46 0.46 0.46 20.6
1988 0.41 0.41 0.41 18.6
1989 0.39 0.39 0.39 17.7
1990 0.37 0.37 0.37 16.8
1991 0.35 0.35 0.35 16.2
1992 0.32 0.32 0.32 15.0
1993 0.32 0.32 0.32 15.1
1994 0.33 0.33 0.33 15.4
1995 0.33 0.33 0.33 154
1996 0.36 0.36 0.36 16.7
1997 0.40 0.40 0.40 18.3
1998 0.45 0.44 0.45 20.0
1999 0.52 0.51 0.51 23.0
2000 0.50 0.50 0.50 22.6
2001 0.52 0.52 0.52 233
2002 0.50 0.50 0.50 22.4
2003 0.52 0.53 0.52 23.5
2004 0.61 0.62 0.62 28.2
2005 0.76 0.77 0.76 359
2006 0.81 0.83 0.82 39.2
2007 0.94 0.95 0.95 46.9
2008 0.99 1.00 0.99 497
2009 1.12 1.13 1.12 57.4
2010 1.19 1.20 1.20 61.6
2011 1.34 1.34 1.34 69.5
2012 1.48 1.47 1.47 76.4
2013 1.47 1.46 1.47 76.1
2014 1.50 1.50 1.50 77.6
2015 1.51 1.50 1.50 77.6
2016 1.58 1.57 1.57 80.8
2017 1.58 1.57 1.58 81.0
2018 1.72 1.71 1.72 86.2
2019 1.79 1.78 1.79 88.4

2020 1.84 1.83 1.84 89.7
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Sal ()

3 . o ) EE

R ] e (%)
2021 2.17 2.16 2.16 96.1
2022 2.25 2.24 2.25 97.1
2023 2.10 2.11 2.11 953
2024 2.18 2.18 2.18 96.3
2025 2.18 2.19 2.19 96.4

RFVEPERTT LV TORIRMBITICHIZY . RRVEERIBOTREBES 537 A =4 n
DHFRIDAA DT 2 & 146 2, EHERAIC 05 252, ThEhE 1 &2 &Lk,
RIE 1 & 2 OFREHEEEOHIMEDO ) 2 BIRBIREMEE L, WIh bz 1 &L
THUAAL LI TH 5

EIKEEIFFEOEIFE COT — 2 DiBME & bICHEFSND,
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HMREM 1 BFEFHEDRN

1985~2025 -1 D 1 i &
AR X METfE3E DO UE{LCPURE

FEHELCPUEIZ DWW T
B SCEFRA-SA2026-SC01-501% & 1R

ARAEEETT VI 2EREREMBOKE
e &k S 250

\ 4

20254 1AM OB PEKYE & BUTSAER] (2021 ~2025% BRAEEE) O LY & 4 R H

A\ 4

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

\ 4

2027 B FEEABC & B H
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HREM2 FHMEFEROBME

MR 2-1. FHLEREE X OBk oM

BIR | SRR | IR -
K| SEHEM (o) | FEEE ’
G R O R R Y & SRR IE
e R 0 TR WA VR
(BB A 80.0% 1.000 1.55 HIOAITY TXD A1 80%
- IKHEITAR Y 3B A
EIREREE O R4 B FE F
O U B L 0 f”ii*f'f, A %E“ff fﬁo
(BT ) 56.0% 0.887 1.10 BT Y T BE1T 56%
IKHEI A Y 5 E
ABC ZHE T 2B 5 A
BUROAE 06.4% 1,086 510 D s S\ BN T DR E0E. BEEK
(2025 4E i) e ' ' i L RS ML X B Bk O D
IKAEEIZ L > THIESND
e 2-2. ABC
2027 EEAFEE*D ABC (Th) 2.74
AR

ABC OFIEICIE, 50 6 4F 3 A ICBifES - TG IR BT #HC B+ A kate ) THROED
SNKEBURF#HR R | 2R CTEODIIES FUA TR LT 2 SRR OIS P
Az Nz,

WIS T VANTE D DIV B S B (B AR KYE) T B IR 80%. PRFVE PEALMEH
(BRFIKHE) ITE TR YE 56% TdHD, ZNHDKEEB THRESND 2 ZEFROEEE R
ANCE VT O G JFK UER S CIdd C, EUT 5 4R (2021 ~2025 & HUAEE) O -1 e &
Z IS D085 (1.086) Z3Rb 7=, LA EXVEE LT ABC 1X2.74 T b ThoTz,

BT S 4R (2021~2025 451 d) O -2 B i AR COEFHMESE V3560 2027
ERHORERERIT 2.74 T ThoTz,

ABC BLOR E I T Rl 2 M AL THD,

HETHAER X 7T A ~FB4E 6 H,
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HEEM3 2RBRFEO/REEERAICONT

2 REWOEHHANC I T 2 EEHHA] (HCR) 1%, &4 HEAKEE (Br) OFELIC
RS2 X olc, EEFE (tF) OFREHEEMEOKE (D) 2 EEKEEZ LE 5561
WEEZINSE, FTRIZHAITAEEZHISE S, RAMICHR S REE (T7
HH ABC) 1Z. HEILOEIREFEMEOKEICKIET D485 (R 2 B S 5185 o)
AWEEREHANC L VREL, ZhzBRofERE CIFofEEEHHE) IR ZE
TRkdD (FX 1), RBFRAKME B % FlE--8HE1001F, GRESEMEY BREAKEZELY
BLESTHEIC a2 RELBIE T D, 2K %HE (Bs) % FE-72HEEICIE, AR
0T 5, MR ITZOREEIHAICRE SN ESRETET 2B TH Y E
FiXp=1 &35,

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

ZIZT, kdE, AT o@Y & s,

51 o« o o D[ > BL
k= ¢n+52mppﬂqimuf+1n%i% -+ By<D <B ©)
o0 o« o o Dt S BB

BB OERE T, HBAE 6. &, HICXD, 2 I TRIFEENDRWEGE (Be<D:
< B (IRIE R 2 B9 5 s B2 B3 D4R KL 83 13 T3 OB IR EFIRIE I OFLE) (AAV)
MRE WG EITIREREZMA DR TH S,

AAVt — Al[ t 2 |Iu 'Iu-l| (3)

u=1l 141,
EIT t FOE IR EFEAE 1 O/KE DU EIREFREEIC BB ER e @I 2128k
0~1 Dfie LTHEIND (FTX4),

D, :f_[; ) ["'Ew] dx “)

SD(I)

Z 2T o IMEREER S, B)IXEREFEEMEOFEIE, SD (D)X & IR SR E O B R £
THD,

[5F0 8 (2026) 4EFEIAEEFHIAIR XY ABC BEDZHDHEATES (FRA-SA2026-
ABCWGO02-01) | (KPERFFZE « BB HERE 2026) TlX 2 REIROFADOFEEFIFAIE L <,
Br i 80%., BLIZZ D 7 E|D 56%, Bplx 0% & L, FHEAREL (51 82, &) IZITZFNE 0.5,
04, 04 ZHWDHEEINTWD, TNHD/RT A —FZ& WS HEANT, SEfk3E
EOATATICH W S T2 ABC RUEMAN 2-1)  OKFET, /KEEMIE - ZiEHERE 2025) T
OWEEHHA L0 L EVRREORENE L D ORE LTIREEN GO Z &2 Hkx
IRETRIREA ZEE L R I 2L —32 3> (MSE) THERR SN TWD, KEIFEDIf
U ATYH, ERRoEARNRETIRRNERHE SN,

PRB FRNTICIEHEEE Y 7 B R O frasyr23 /3w 77— (2 2 v &5 dbfba37) & H\\ 7z,
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5| Ak

IKEEMFSE - ZUETEME (2026) 570 8(2026) 4FEEIAIEE BRI KLUV ABC BE D72 b D IR
f& #. FRA-SA2026-ABCWG02-01, /K FEMF 78 - #LE MM, Bk, 25pp.
https://abchan.fra.go.jp/wpt/wp-content/themes/abchan/assets/doc/guideline/FRA-SA2026-
ABCWGO02-01.pdf

IKPEFT, KPERFZE « ZOEHEHE (2026) &7 8 (2026) 4EJE ABC HE D 728 O FAFIH. FRA-
SA2026-ABCWG02-02, /KPERISE - ZEHEME, Rk, 11pp. hitps:/abchan.fra.go.jp/wpt/wp-
content/themes/abchan/assets/doc/guideline/FRA-SA2026-ABCWG02-02.pdf
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HEEM4 RPFLEEFEDRES
AEPRTIE, WBHE 4 H~34 3 H) IS ERE G AN TV D25, &R
EHEARTGECED bR T ) A TIIEREE (7T H~34 6 H) ([ZT#HE L7z ABC

DEENRDO LN TS, 2T, AHER I OEHERE CEH LIZBEOEE 5 4E450
R e 4-1 IR LTz,

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

TR CTHEFI LT E D B RAR R CEF LI B D
* MR (h) Mg R (h)
2021 26,511 26,801
2022 28,779 27,826
2023 22,962 24,207
2024 24,047 24,512
2025%* 23,647 22,679
P 25,189 25,205

* 2024 4, 2025 4E DO BT EM,
* JAHIE (4 A ~B4E3 H) TOfAE,
wkk WHAERE (7 H~%46 H) TOIH,
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HEENS RELEEETTILZAVRE

(1) RFIVAEFEET VA T EIRIET

REPETILEERRBE 2R E L 72 W Pella-Tomlinson FURRIEEET L (Fa X7y g o F
T V) T 5 SPICT GHEfGERE I 3617 2 MR iy 7 K BB 22 [H R I /E € 7 /L : Pedersen and Berg
2017) \Z X DMpt & T o 72, AL 1985~2025 AEifal o R & . 1985~2025 4Eifaii o
MM (100 UL ER) 1282 1 s ifsE (CPUE, kg/M) ZEEILLI-bD (B
T, TEE#E{L CPUE| &7 %) I2#DX, RNy — spict (ver.1.3.9) 2L VITo7=, &
FIAEPEET WV CHEET H /3T A—4 X, n, m, K, q. Bt, Ft, o, 61, s THDH, ZDH
B n IIRFAFEEMBROBRERET /X7 A—2THO, n 23 1 THIUE Fox i, 2 T
HAUX Schaefer ORFIEPEET N E 0D, TBIR/NT A —% n OEPKEZWVIT EBREINAE
71K IZkT % Bmsy (AFFAEERL FZH T 5 EIHE) OHSHRMENIRE L 2D,
m (TR ERO R EREEIRED & & TO MSY DEICH YT, —MRANCAYEREEINER «
EKIZIFRDVHBENSH D Z &b, AR L7 REIZEMEET L SPICT TliX, BHH:r 24
ETHDOTIEHZRL, marKmWeDE B L Cm OEEHE LT-OBIZ r ZFHE LT3,
ZOM, q IXEEDE, opld T u B ABREOKRE X, o [ IREMOBHEDOKE X, oF
IXIRIELRELD /) A ADOKZ X bkfrac TV E R EDOBRBENAENICKTHHTH S,
SPiCT (A AHEEDO—FETH LI SR LELTHND 72D, NI A—=ZHEEDERIZ
XFEAIOAI 2 525 2 EDRHED, — RIS A =2 n iZHEERNRBETH 5720,
KIEHT TIE n ODFRIOAADOFEIEE 2 & H5- 27288 L A X fENTFER (Thorson etal. 2012)
WZHBIFAZTHTOM1.46 2 52 5512V THRF L=, NI A KREEINE r O HBFTOH
[ZOWTIE, #E 1 (Model3) Tl Fishlife (Thorson2020) O~ % 7 OFHIME 0.32 %5 %
T, ®E2 (Model 6) Tl Fishlife ® FHIfiA n THHHEE L72H 0.15 IZ DWW THGET L7z,
BETOFER, FRIOAMAOFHMEE L TRIR AT A—=2TiX 2 & 1.46, NIBERIEME ¢
TIX032 L 015 & LEBAD 2 >OFEFMICT WMUIARHEBENE LN EEZ BN,
IR, FRIDAIIIIRNT A — X CHEMRFZE 0.5, A HESRENR TR 2 1.0 O xHLE
WO E Lz, ETVOMHBREHEE ST/ 8T A —X L 90%IEHEX M Z i e 3 5-1 IR L
77

U

(2) BIFREIEM E L THW D RFEIAFETE T /L COHEEE IR EOMHXHE
REVEFEETNMCEB T DL A7 T ¢ T OSSR, EENEH L7z 2021 i
HORFIE TEIREDOMEIHEIZ DOV THEEMIZ 220 R S, BREINAE T172 £ OHEE O AR5
PELEWZ AR SN, — 5T, BIREOHEAMEIZOW TIT R ZE LI HEEN T
ETWDEZEZ DN D, BT EEOEHAL & FERIC, REIAEEET VNOHEE S
T B IR O SRHE 2 AEEOEEARC WS Z & & Lz Gl 5-1), @) EiE
DESNIZEEZ LN 2 ODET BT, 1985~2025 AEifa i O & i & O FE 6HE D He
BIZET AV TIZIE &L, BEREOHMEIZOWTET VOHEERRITERECTH D &5
b2 Enh, BFEFHMEICHWZERERIEME LTE, b 0T T I/VOEFREH
RHMEDEEIEE AV, BIREAME S L COREEENHER SREZ L 00, T — 2 &R
DR, TT VO ARMERENE R E OB S /RT A — & OHEE oM HE IR 5 2 B A
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HRETERNEEZD,

HEE ST EIEOFXEIZ DWW TS 2 D OFEF L CHh—HB L-#HBEZ R LE (FiE
X 5-1), EBHHLDETILTHEREDMMED - 72 1990 FARUTEmWIREILE & 72> TEH Y | 1994
R ORI R T L2 2 &0 2021 i ofdE 23 B8 L, 2022 ] 6 2020 44
HHALIAT & BT VR THER L7 2 & 3 R S T,

AR FEFEAM & WEARBEFEAT O R EAE R E OB A i 2 X 5-2 IR LTz, 2 DOERER
EEOENT, T— X OB LD RFEETT NVOHEBOFHH L, TOFEN 1 L
HZECHBRIEL, EFAMTEYLEZZ EDEVHHAEDE T2 bDTH D, 1985~
2025 AR A2 m L CoOMIm E L TIIFE A EES TV RN ERNHER TE 72,

(3) RFVEFEET WIS THEE S V- EATF O G UKHE

ELEAE (2025 A1) O G PR BSOS e KFFfe AR E & (MSY) % 32819 % 7k 4E (Bmsy
BELOFmsy) % L[\l T NENIOWNWT, KREAEEET VICEDHEERRE R LT,
BEIRHEEENE LN L ZEZ DN 2 DOFEF AT, B FEOEHESE L Bmsy & DL

(B/Bmsy) (%, EHEXE & DT 1 % kAo 72, ETFEOEL L Fmsy & Okt (F/Fmsy)
I, WITNOET L THEERMEZEOC1 2 FRb EHESNE EX5-3) .

5| FAXXHK

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

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.

Thorson, J. T., Cope, J. M., Branch, T. A., and 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.
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2.5

2.0

1.5 model name
o BE

1.0 1 A FRIE2

0.5
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1990

2000 |
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2020 A

model name
o B

A FRIE2

0.0

1990

2000 A
20101
2020 1

FEHASE

MR 5-1. HEESERRE (BX) BIOEEE (FX) OMIHMEOHER

ARVEPEE T MCH N T, TR ST A — 4 n OBEFIHAOTHEIZ 2 L 146, MR
305 2. PN E RIS r OEFIAAO THEIC 032 & 0.15, HEEERE 1.0 27 h
FREATHEE RE | BLORE 2 OfEERLE, GHEE BEEL I, T
BIEE 1 & LTHIML LI MaHE S 7 L,
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2.5
—@— 20264 E T
20 1 —©—20254ETM

1.5

1.0

BREREIE

0.5

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

BEE

MR 5-2. AAFEERH & FEFEEREAR O B IR BFREEEE O HER O i
AAEEERHIIE T AL, MEEREREMI AL TR, SRR & REAEEEREA T, Bk

Dy REE 720 % P EEDNE 5 I B,

Model O mo3 O mos

N

SREX O (F/Fmsy)

0 1 2 3
BIREE0Lt (B/Bmsy)

R 5-3. M7 a Y b
REVEPEET VB WNT, BIRART A—F n OFFIHAOFEIEIZ 2 & 1.46, EHER
7£0.5 &, PN ESREINER r OFFTAA OFEHEIZ 032 & 0.15, AR 1.0 22
ENE 2156 BRE 1 BLORE 2) ORRER LTz, KFOINEIDETFOER
REEZR L, BOVHFASHEE 1, HOFANHRE 2 2077, ©7— \—OHiPFHIX 90%
FHEXMZRT,
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iR 5-1. KT NVOFERDAMADOHRE L /NT A —X OHEEE & 5K
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 0.08 0.20 0.47 0.05 0.13 0.31
K 344,416 996,958 2,885,821 309,340 958,322 2,968,839
n 0.82 1.89 437 0.53 1.20 2.72
oB 0.05 0.10 0.19 0.05 0.10 0.19
oF 0.11 0.14 0.18 0.11 0.14 0.18
q 6.11E-05 1.53E-04  3.84E-04 8.03E-05 1.89E-04 4.46E-04
o1 0.26 0.35 0.47 0.26 0.35 0.47
bkfrac 0.09 0.15 0.27 0.06 0.13 0.27
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HWREHGO RT IS BENO—ILRAEDEH

A N AT EE N o — VIRE OKPEME - KEERIRRFZEAT. KPEREHES - PRSI E
X — WEPEE M ER R ZE AT R M) 134 6~7 A, dLEE R EERICBIT DAY U AT
1, 2i%AOBGFEERES BICER L T\ 5, ARETFHEAFEIEE fe—Lrxy K
ERLAGDETMEL 2o TRY, HEAFERME CHER SN ABSUS O fFE L R EME
OEREZ BRI b r— Ry MR DEELZIT-oTWD, tr— L& TREShZ~
X7 OERERIEIZ, 2011 AR LIRS L CTIThiu T 5, AR TIE 2011 RO T — X
IZDOWTCREHET D, 2 6-1 12 2011 FFELARE, AR T L 72 A 1K b v —/L o BE5 T
EEH AR LT, ETRRESNIE~ X T ORE LAFEROME NG, 2017 8k, 2018 44k,
2021 Fifk, 2022 FRER ETV N B L, FOHBER L Z LN TED (HREM 6-
2), ZTHUD DEMRITE RIRFE LN & v X —IKFERGHFFERT ) F e D MRS ~ 4 F HEfa sy
MBI IBNT, HEREEEENRZ P STFE L —BT 28 bd 5, ZOMET — X &ftio
T~ X7 1~3 ORI GAAZ FmINHEET 5 2 EMATRETH D . Z YRR
HoHN TS (Hamabeetal. 2026), 5k, HEE S NT=ZEfIoAET V& VT, HlmBlo
BEREHEEELFHE T2 2L T akh— MEfTOF 2 —= 7R E L TOEHREIRG S
o,

51 FH LR
Hamabe, K., Chimura, M., Sadayasu, K., Sakai, O., Sato, R. and Yamamura, O. (2026) Age-specific
spatial distributions reveal nursery grounds of immature Pacific cod (Gadus macrocephalus)

off the southern coast of Hokkaido, Japan. Progress in Oceanography, 247, 103786.
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MR 7-1. ALEE KRBT 5~ 2 T OpsR iaEEaE s (~)

IR ipE A SR o peRw o @Eem o e
7 g M IR IBETRE MEEEN  ME BEEE EEN MUE Rk
1985 20,365 11,214 9,150 1316 3352 1,718 1,635 15,696 9497 6,199
1986 24331 14,837 9,494 1,408 4083 1,712 2,370 18,841 13,125 5,716
1987 29277 16,034 13,243 1,659 3,998 1,589 2,409 23,620 14,445 9,175
1988 25065 11,697 13,368 1,381 4,167 1,568 2,599 19,517 10,129 9,388
1989 25637 7,326 18311 1,974 5005 1264 3,741 18,658 6,061 12,597
1990 26,027 7,550 18,478 1,717 5054 1,537 3,517 19256 6,012 13,244
1991 27,634 5847 21,787 1,008 2,953 809 2,143 23,673 5,037 18,636
1992 23429 4300 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 1272 21,650 3,066 18,584
1994 24,697 3,070 21,626 198 1,853 604 1250 22,645 2,467 20,179
1995 21,172 2,485 18,688 198 1,799 448 1351 19,175 2,037 17,138
1996 22498 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 1,471 19932 5817 14,115
1998 20,595 5266 15,328 206 2,174 741 1,433 18214 4,526 13,688
1999 22,523 6,591 15,932 72 3,391 1,039 2353 19,060 5,553 13,507
2000 16203 5866 10,337 71 3,778 1,030 2,748 12354 4836 7,518
2001 14435 4392 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 2316 6257 36 1,973 452 1,521 6,565 1,864 4,700
2004 9,833 3,402 6,432 74 2,204 504 1,719 7,535 2,897 4,638
2005 13210 3,955 9,255 24 2,742 643 2,098 10,444 3312 7,132
2006 12,128 4,920 7,208 25 3,002 916 2,086 9,101 4,003 5,097
2007 14,102 5321 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 57357
2009 14355 4,842 9,513 228 3,416 864 2,552 10,711 3978 6,733
2010 13977 6336 7,641 90 3,370 989 2,381 10,518 5347 5171
2011 16332 7815 8,517 249 3,308 915 2,392 12,776 6,899 5,876
2012 19268 8,502 10,766 138 4,140 1,465 2,676 14990 7,038 7,953
2013 17491 7,884 9,607 136 3,597 783 2,815 13,758 7,101 6,656
2014 17267 7,205 10,062 475 3,616 850 2,766 13,176 6355 6,822
2015 15,764 7,097 8,667 916 3,437 815 2,622 11,412 628 5,129
2016 16,630 9,280 7,349 1,428 2,541 705 1,835 12,661 8575 4,086
2017 15,693 7,342 8351 1,615 2,628 699 1,930 11450 6,643 4,807
2018 18,170 7,152 11,017 1,416 2,967 708 2,259 13,786 6,444 7342
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 5832
2021 26,511 7,755 18,756 1,983 4974 1301 3,673 19,554 6,454 13,100
2022 28,779 7,863 20,916 2,407 6,766 1,085 5,681 19,605 6,778 12,828
2023 22,962 8,048 14,914 2,707 5,053 661 4,393 15202 7,388 7,814
2024 24,047 10,270 13,777 2,300 4,016 775 3,241 17,732 9495 8237
2025 23,646 8,797 14,849 2,561 5,605 508 5,096 15481 8289 7,192

FEGHEIPH  pPIE EREDIE IR DATE . A XOE S KOV R
INEEIZE PRBLBIXE AR » AT~ KT8 5 | #EELIPEIX 1992 Ff &
TIIRATITRIR~ 20 HET 2 0 b, 1993 FEJILIEITE BT~ 20 b7 0 &
HEHRILZ D HETHEE ~ R =T,

2024, 2025 AFif 13 E A,
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HEEM 8 HBRFEICKEITHIHREDRES NAL CPUE

M E K EEEO X T BICBIT 2K (100 FLLEONTEb L) OiffEss )&
(&7 OfaHMEE) & AREEZED CPUE Z i 8-1 IR d, X T 5 TIEMHEOH
YR IEES S BN I IRE OB A T H T, CPUE 2NEFUIRREZ S L TN euva]
RRERESWEEZOND, ZOD, FYEX T 5 ORI TALE RO ERE &I
BT, MIESS ) BT AR E RO O RESS ) B2 E T, CPUE & & REHmIZ AV e
Molz, 72F. 2015 AFERMI LI EX T I8 2N o7z,

e 8-1. TR TBIZBT DALEERILOMME (T EHL 100 FrLiE) ojfjEss
1L CPUE (H B4 EHH)

itk it 53 7) 5 (Fifd) CPUE (kg/1f)
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 1.1 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 BR < WBEERE DO B O, 2015 RIS PHE X T/ IS8 2 BEN R -T2,
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WEEHO aR— MEWICLIEREZORY

AR DUNT, 2005 I AR OAFEdn Bl A 2 HEE L C 2R — MENTIC X 5 &R
BEORBEEZToTm, Fa—=27IIMJE CPUE ZHW\TH AL IV T T,

AEHEE KPR B Ol TEE BT, IR &R IR SE OTRSEREDINC . #EEDIE L
WO 2 WHRE AV Z IS DV THERE Uz, (a2 B o 320 i uk oD A7 i 7 e e 250 3 75 AR R PE S 1
Wit o 2 —KEM AR ZEFT N HEE LT &2 AV T2, ARG TR OB R A e X 9-1
27”97, 2018 AR 2 & b LTz 1 stk B30T 2022 IR ENZEEIN L7, 2 @ 2021
ERRREIL 2 0% & 72 o 72 2023 4RI, 3 5% & 72 o 72 2024 A, 40 & T2 o 72 2025 AFA
122 < IS STz, 2025 AT RTAE & Ty 1, 2 ORI L, AR
EIR ORI R L /HE CPUE (FRA-SA2026-SC01-501) % FHVNT., 4FEfipp 0 & EE
BB E R AR A o — MEFTIC X O HEE Lz, o — MR CIXAEE RIS &
4 AR E L, 1~ OFEIC S Z KD 7, HEET iR (¥ —IF /L F)
TR EEROF & L, BRREHEIC L » THEE L7z, Sl lESR N oFHE 12T
Pope (1972) OXAE W, 77 A7 NV —T OEJFRENZ OV TITFA (1999) O FiEE W
7o, ERRFETIRE M 1T, PERED S L O E M REY) CRlE SN keEFh Th 5
10 Z e LCTHN - Mo (HH 1960) 705 025 & Lz, BEEBLIOHAED
FHEIZ AW T RBIAE & HEEIR OFRBIR AR 2 TN E IR 9-1 & 92 IR LTz,
F 2 —= o ZIIMEE R CPUE Z2 W CA A BRI L 0 iTo 7,

TR L BAEOHEMEZMRER 9-2 [T, 1 lh EOBREHEEMIZ, 2005~2017
R A FR 0 IR L7225 BIZITRIZ W THER L7-D B, 2018 AIfIILIEIZ K& <
HML T, 2021 42102 9.15 5 b T L2, 2022 4RI EALIEI TR Td - 7223,
2024 FEIAIZATAE DN L, 2025 A ITE Lm0 9.78 1 b Th o7z, BiItE &Lt
AT 2025 I 3, 4 A OBIRENS I L7 — T, 1, 2 OB EITRED L,
BARHEEMEIT, 2005~2019 T 1.15 T ~1.44 75 b > OFPH TIZIFRIT O THER L
T, 2021 4RI HIIATAE L D B RE<HIML T 2.84 5 b Th o7z, 2022 4E I FEIREL
R EE L 720 | 2024 RN T TREMERIC B o 7223, Z D% 2025 iR I AT
ERBHML 2.16 7 b Th o7, 2021 FJABILIE, 1 sl OB EDS 2005 FEHILL
B & b _TEWVKIEIZH 0 | REEZE M RRIAET T L CHEE S 72 EIRE O M XHE & 2
T TH D ERMER ST,

BlaE L MABOREMR (FFAEERR) OHEESS MSY 232814 28 fA & (SBmsy) BLW
BT (Fmsy) %3R5 7= O3B AREORERN LIRS | B AEERBMROHEE N
NRAT AT HAREMENRE Z DD, —MRIC, EWFREE, R AR CREITE R &
DOHEHEIZ BT 5751 TR <, VPAIZES W2 1 REH (1A, 1B /L—/L) OEHILYE
EOFF TGS R b 245 (FRA-SA2026-ABCWG02-03) , AZH D HARFE AR EZ
ONT, BIEHMEORIAPBLETH D, L= T, BEME TIX VPA 12 L 5 &R EHEEHE
REFHIAERICHND Z ST LW, ERO BRI A T, FiihFa—=
7 FEHEAE D BRFEOAE MBI IE R D 7T A VNN — T DERMRER IOV T b F 2 B
TV Z & T, BIRFHm O @k EAIZSS D Touy,
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5| Ak

BT - THEZ - TH A5 - EREEX - OHRIEAR (2026) 4570 8 (2026) FE~ 2 Tk
MR KPR O PP CPUE AR HE(RICBE 4 2 B k. FRA-SA2026-SC01-501.

FAR—Z (1999) VPA D AP & F2ER. KER RS BLGEE =, 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.

IKPERTFE « ZUEHERE (2026) 5N 8(2026)4F K B IRFHGIZ R 7 VW FIH & Wi
RONEHRIEIFREE. FRA-SA2026-ABCWG02-03, /KEERFSE - BB HEAE, i, 14pp.
https://abchan.fra.go.jp/wpt/wp-content/themes/abchan/assets/doc/guideline/FRA-SA2026-
ABCWG02-03.pdf

HHE— (1960) /KPEEAM D Population Dynamics & 736 B HE/KHFER, 28, 1-200.
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R 9-1. FEpIEARE (kg)

AR\ AR 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.5 0.6 0.6 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6
2 1.1 1.2 1.2 1.2 1.2 1.3 1.3 1.2 1.2 1.2 1.3
3 2.4 2.4 2.5 2.5 2.6 2.6 2.5 2.4 2.4 2.5 2.4
4 4.1 4.0 4.1 4.1 4.2 4.1 4.0 3.9 3.9 4.1 3.9
5 53 52 53 5.2 5.4 53 5.2 5.0 5.1 5.3 5.1
6 5.9 59 59 5.8 6.0 59 5.8 5.6 5.7 5.9 5.7
7 7.0 6.9 7.0 6.8 7.0 6.9 6.7 6.5 6.6 6.9 6.6
8 8.5 8.4 8.4 8.4 8.5 8.4 8.3 8.0 8.1 8.4 8.1
o+ 10.1 10.0 10.1 10.0 10.2 10.1 10.0 9.7 9.7 10.1 9.7

A\ A 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
1 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.6 0.6 0.7
2 1.2 1.2 1.2 1.3 1.3 14 1.3 1.3 1.3 1.4
3 2.3 2.3 2.5 2.6 2.6 2.7 2.6 2.6 2.5 2.7
4 3.8 39 4.0 4.2 4.1 4.3 4.1 4.1 4.1 4.4
5 4.9 5.0 5.1 5.4 5.4 5.6 5.3 53 53 5.7
6 5.4 5.6 5.7 5.9 6.0 6.2 5.9 5.8 59 6.4
7 6.4 6.5 6.6 6.9 7.1 7.3 6.8 6.9 7.0 7.5
8 7.7 7.9 8.0 8.4 8.6 8.8 8.3 8.3 8.4 9.1
o+ 9.2 9.5 9.7 10.0 10.2 10.5 10.0 9.8 10.1 10.9

e 9-2.  MEEIADOFEEDI AR (%)

A fin Ik 2m% 3 4% Sk 6% TR 8k 9%
K& 0 1 38 81 95 100 100 100 100
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   D t  =   ∫  -∞   I t  φ  [     x - E(I)  SD(I) ] dx


    AAV t  =   1 N     ∑  u = 1 t    2   |  I  u    -   I  u-1 |   I u  +   I  u-1


   k  t  =   {           δ 1                                                                 ・・・　  D t    >    B L    δ   1  +   δ   2   exp  ⁡   [  δ 3 log  (   AAV t   2  + 1 ) ]    B L  -   D t   D t  -   B B                     ・・・　    B B   <  D t   ≤    B L   ∞                                                                  ・・・　  D t   ≤    B B


  ABC =   α t  ∙β ∙    C - t  =    exp ⁡  [  k t  (  D t -   B T )] ∙ β ∙     C - t

