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Stock assessment and evaluation of the southwestern Sea of Japan stock of shotted
halibut (fiscal year 2025).

(Nobuhiko Sato, Masaya lida, Kay Sakuma, Hokuto Shirakawa, Sumire Kinoshita)
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LT VA AR VI R BRI 31T DI ERER R R ()

7 3-1.
2ZEHVEMIE 1% ) &M - -
B e ANz i
IRHCATE B H AR PE
1966 2,829 2,829
1967 2,169 2,169
1968 2,069 2,069
1969 2,247 2,247
1970 2,384 2,384
1971 2,954 2,954
1972 3,371 3,371
1973 3,322 3,322
1974 2,711 2,711
1975 2,920 137 3,057
1976 3,436 109 3,545
1977 3,384 75 3,460
1978 4,906 86 4,991
1979 3,848 100 3,948
1980 4,048 46 4,094
1981 3,604 64 3,668
1982 3,721 38 2 3,761
1983 2,588 27 11 2,625
1984 2,490 50 6 2,546
1985 1,764 49 4 1,817
1986 1,887 72 2 456 2,417
1987 1,364 61 4 379 1,808
1988 1,017 40 1 314 1,373
1989 1,107 89 1 317 1,514
1990 1,221 68 5 428 1,722
1991 1,292 101 3 331 1,726
1992 1,187 139 2 393 1,722
1993 821 141 6 362 1,330
1994 814 157 5 333 1,308
1995 970 175 2 531 1,678
1996 1,225 140 2 593 1,960
1997 960 126 31 408 1,526
1998 507 115 17 444 1,083
1999 763 110 22 411 1,305
2000 1,037 107 10 377 1,531
2001 1,228 161 18 347 1,754
2002 1,346 179 12 362 1,899
2003 1,210 151 16 406 1,783
2004 887 110 37 197 1,231
2005 1,007 199 15 303 1,524
2006 1,076 191 22 385 1,674
2007 990 164 29 326 1,509
2008 1,074 243 24 318 1,659
2009 1,037 236 11 270 1,554
2010 833 172 32 276 1,313
2011 710 174 22 220 1,126
2012 630 96 28 187 940
2013 551 68 37 169 826
2014 502 23 40 143 708
2015 502 8 34 137 681
2016 369 3 34 128 534
2017 356 2 30 97 485
2018 377 2 32 142 553
2019 357 1 38 137 532
2020 313 1 27 93 435
2021 179 0 41 86 306
2022 170 0 30 89 289
2023 137 0 47 91 275
2024 133 0 25 66 224

WA,
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4 HER () s o™ ArnREc EiREREES EYELcPUE™?
1966 2,829 57,426 1,125 55,430
1967 2,169 58,805 1,059 39,069
1968 2,069 60,832 1,070 36,385
1969 2,247 61,894 1,066 38,703
1970 2,384 57,777 1,018 42,010
1971 2,954 62,139 1,008 47,926
1972 3371 64,747 1,020 53,104
1973 3322 69,069 939 45,160
1974 2711 64,965 993 41,436
1975 2,920 65,281 992 44372
1976 3436 68,379 968 48,643
1977 3,384 69,365 852 41,571
1978 4,906 79,841 872 53,580
1979 3,848 76,802 798 39,979
1980 4,048 73,844 814 44,621
1981 3,604 76,131 837 39,622
1982 3,721 79,403 791 37,071
1983 2,588 76,750 802 27,040
1984 2,490 77,753 835 26,745
1985 1,764 68,513 786 20,236
1986 1,887 66,718 844 23,867
1987 1,364 61,896 787 17,348
1988 1,017 62,958 827 13,360
1989 1,107 60,453 819 14,997
1990 1,221 61,599 806 15,973
1991 1,292 56,045 784 18,069
1992 1,187 50,931 696 16,227
1993 821 44,873 682 12,480 8.4
1994 814 39,444 589 12,151 11.1
1995 970 37,970 600 15,322 14.2
1996 1,225 37,928 558 18,019 18.8
1997 960 32,672 558 16,402 15.2
1998 507 33,267 577 8,793 9.2
1999 763 27,996 504 13,728 12.4
2000 1,037 33,189 506 15,806 18.2
2001 1,228 34,420 547 19,510 20.9
2002 1,346 32,815 536 21,985 21.9
2003 1,210 33,635 546 19,640 23.0
2004 887 31,692 543 15,194 19.7
2005 1,007 31,130 498 16,114 18.7
2006 1,076 28,621 530 19,926 23.7
2007 990 27,949 522 18,494 23.9
2008 1,074 23,852 524 23,593 29.0
2009 1,037 22,102 525 24,633 28.7
2010 833 21,102 511 20,182 23.8
2011 710 22,173 515 16,488 18.8
2012 630 22,204 559 15,849 18.0
2013 551 20,393 573 15,490 14.7
2014 502 16,373 519 15,921 13.3
2015 502 15,747 530 16,892 13.4
2016 369 14,021 528 13,904 11.1
2017 356 14316 530 13,186 11.0
2018 377 14,968 490 12,325 10.9
2019 357 14,400 492 12,202 12.0
2020 313 12,878 492 10,988 13.2
2021 179 11,191 379 7,707 9.0
2022 170 9,466 370 6,632 8.5
2023 137 9,608 387 5,528 7.2
20247 133 9,940 409 5474 6.7

A EO S M
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Fa-1. DT LA B ARG VEHED RO B IR AT RS 5L
T TS E i B N
« DD T e Mee | vetR pEms
1993 1,330 4,764 3,521 42,080 28 33 0.92
1994 1,308 4,827 3280 487237 27 30 1.03
1995 1,678 5236 3328 36313 32 22 1.40
1996 1,960 4992 3374 41,028 39 18 1.73
1997 1,526 4389 2856 35,791 35 20 1.54
1998 1,083 4,144 2,676 39238 26 30 1.03
1999 1,305 4,586 3,033 48811 28 27 1.16
2000 1,531 5,009 3216 55,502 31 25 127
2001 1,754 5463 3312 39,992 32 21 1.44
2002 1,899 5346 3,551 33,713 36 19 1.55
2003 1,783 4,768 3335 38215 37 21 1.53
2004 1231 4268 2,804 39733 29 26 1.18
2005 1,524 4525 2946 44,608 34 21 1.48
2006 1,674 4496 2,858 48308 37 18 1.68
2007 1,509 4,443 2,606 39321 34 19 1.55
2008 1,659 4456 2,774 33,036 37 17 1.71
2009 1,554 4,027 2,674 29,604 39 18 1.73
2010 1,313 3,540 2316 22,349 37 18 1.67
2011 1,126 3,068 2,086 18,707 37 19 1.59
2012 940 2,659 1,852 15,920 35 22 1.44
2013 826 2331 1,631 15401 35 22 1.45
2014 708 2,065 1428 13,895 34 24 1.35
2015 681 1,899 1290 12,641 36 21 151
2016 534 1,693 1,158 12,520 32 26 121
2017 485 1,662 1,135 11,431 29 28 1.11
2018 553 1,663 1,158 9,063 33 24 1.32
2019 532 1498 1,077 7,557 36 23 1.38
2020 435 1273 926 7,530 34 26 1.26
2021 306 1,128 806 6,944 27 33 0.93
2022 289 1,130 816 5,536 26 34 0.91
2023 275 1,109 843 3,718 25 36 0.83
2024 224 1,042 840 22 42 0.67

IANEEL : SISBAEICEAE L, USiRcR T 5 R,
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HEEM2 HEAZE

(1) HEnil s 25

1993~2024 FE BRI EICBWT 2 ZHVEMWERIC LV KBTSz vH L
A OFEERRI R AR 08 2023~2024 45 (2023 =04 9~12 H) I[CERIBEKHETHICE
WC/NEIZE D KT Sz A 7 LA OFHNAE R & ~— A2, FHlixt R &R e
DA WRBIE R A R 7=,

1. EHREO 2R

BRI HEERICB T 5 2 2 9 V& MIEOKGTWIZIE, A REGFHEO B 5 A0 $ié,
. BRI KO OS5, AV EEINIC OV T, 2002 £ 3 3 ~2023 4 12 A D
SRt T — & & 3T, MEREA R OB 2R GENEE) ZMEAElk Lo, 8Enm
(2T, 2002 453 H~2016 4 5 A, 2016 4= 9 H~2024 4F 12 A OTHGHET —# 12
DX TN ENMBEA LR OENR ERA GNRBE) R ZFE Lz, 1993~2023 4F
DFEAICBWT, BREREEIC 2 25 REWERICE VKRG shica v T v 02k
MAE (RERED ZHEH LT,

2. RKHEMGOERMAK

T AR & R BAR KRS B A/ NEOKBTWIZIX, A XKFHEOH DA
D EERIN ., HERINI L OML ORI R H 5, A D EERIRIZ DOV T, 2023 42 9 A ~2024 4F 12
AOWSERET — % 2RI, MHEAZOSEMHERMER FENBE) EHREFlk L.
BEARICOWNT S, 2023 4 9 H ~2024 4F 12 H OHERET — # IS & T2 nuEihA
KO FENEE) ZHEL2ER L7, 2023 429 A~2024 4 12 A DK A
BT, BREKAHGIONECL DA Sz ov v o2EMR (AR %
HH L=,

3. AR iR

1989~2003 4E(Z H AHERS HVEIC 31T 2 BRI EEIC X A ERED 2 L NS B THEA L
TeAKRGT YD LT VA 1,708 RO FAEEAR (LA RKENEE & — BIREKER
Brih (B« BARIKEER o 2 —) B I OVEHERKEMZERT (R « KEBIER IR T &)
BE) OFEBEERE RIS, 3~5 A, 6~8 A, 9~11 A, BXO12 A~FHE2 Az
BT 5 FEEIARMABEER (LHE 200600 ZHW, IEHEEEIZEIT 52 £ ) OEHIEICL D AD
B g L L COKBIT SN Ly LA O%H OERmEREEZEE L-, 2B, I
WERAREMBEETIL, FMERERZ3 A THELTWDED, 1 AL 2 ADKFEEEE
F+1SREE LT T2,

3. B~ XIEIX L

A H - S L L TR SN L H LA OKH OFERBEERR A, RH2 %9
O E PEAEES L OERE/NEO TR RIS H Tl &SI Lz, 61, £HD
R EREE 3~5 H, 6~8 H, 9~11 A, BLO 12 H~F4 2 HOYFTEHEL.
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BN BT DA REEOIAER & VT, ABRHEEIROFERDEE R X EIX L,
INHoORIE, FFE (BF) (2B 25HIx S OF BB RE L L VPA IZHW,

(2) BIRFHHEITE (VPA)

0 EAUTIRIE S22, 1 kALl E OB RE RISV T, emiiiid 4 2l b
ELTe (AR, 4+ E£T) o HWTEBFEROKRE & REVEIT TRITR T, 1993~2024 4FD
HDOIREIL, BED 4% & 5SRUEOBEIG TERAMT L FSMHEEZ Aviz, BRETREK
M i, HN - B OX (HH 1960) 12XV (FHfnzx Tiks LTROZ (M=2.5+7 5% =0.35) .

A fhn 1 2 3 4 5+
KE (g) 20 58 115 188 331
R (%) 0 40 100 100 100

BTG TR OHEEIZIX Pope DR A& VY, FE A 4+ & 3 M OKEOWEREF 1%
ELWE L,

1~2 BOEREEIZL FTOXMN) L EE L,
M
Na,y = a+1,y+1eXp(M) + Ca’yexp (;) ..... (1)

2T, NITEIRRE. C TR, a IR, y 134, 3mAalE ) &L 403 3)
KlZEVFHE L,

. My ... ..
N3, = mNM,yHeXp(M) + (3 yexp (3) =

Cay, _ Cay, e
Nayy = 'cwy— N3y = mNM.yﬂeXP(M) + Cyyryexp (;) B

BITHEIZOW IR eFmogRES Y (4) Xk, #EREE (5) RCIVFEL
776

—_ Cay My ...
Na,y - 1—exp(—Fa,y) exp (2) (4)

2008 £E) 5 2024 £ F TORERE(Y, CPUE # W T, NG 0/ E72 D X O ITEITHED 3
e AR D FAE 2RO, 1aEE 2O FAEIR, 2024 FOF IR 21 X 3
(2021~2023 ) & L CEFE L7T=,
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2
Y22 hoslin(q - By) —In(CPUE, )} + « - - - (5)
2024 i
—&ﬂﬁﬂﬂy .....
0= (s (©)

T, qiEFa—=vIRT xA—4% BI&HE, CPUE |[ZHE#E(L CPUE,

(3) BT LWL R

[5F07 (2025) 4/ EIRFHEICRIT 2 7 V2O FIE & 2 Wik R o5, FRA-
SA2025-ABCWG02-03]  (JKZENFSL - ZLEHEME 2025) 16V, ARBEOFHMIZH V72 VPA
DM EFF I MM TN )T D EENEIC O W CRW LT-, 55 & THME & O RIRIE
2018 AELLRIIE 2009 4E & 2015 FFE &2 RV TR DFRZE, 2019 4E00 5 2022 FITEDOFEFE, LI
2023 & 2024 FITAEDFRE LD | 2020 FHI%IT CPUE 2K < FHIT 22035 - 7=
(R 2-1, 2-2) . FRZEOHCHENECL TS EIFSBREELR D LERH S8, 15
BEEDNA T AT THE L DRBE TRV ISR RV 2 Enguyy OKFEMFAE -
HEHRE 2025) . E7-. FEEME L TIIE & OBMRIIHIE 2 E L CRIBERWE ZE X b
(FIER 2-3) o L R AT T 0 TRHTCIX, 7 — X OB - BHRTOND Z & T, FF
ICEM&E & HAREOCIMRICHEET 2RO bz (HiEk 2-4) |

5| AR

KEEMFTE - BB (2025) BF1 7 (2025) 4F EIRFHIIZIS T 2T V2B O FIE L 2l
i B o 42 fit F5 #. FRA-SA2025-ABCWG02-03, 7K FEAF 72 - 2B #EAE, Az, 24pp.
https://abchan.fra.go.jp/references_list/FRA-SA2025-ABCWG02-03.pdf

HHE— (1960) 7KPEAM D Population Dynamics & 73R E BE. B /KBTER, 28, 1-200.

EHET (2006) VR 17 F LT T VA AARMESREEOGIRFAL. Ak 17 4FEFRAE ALK
W OWEGIRFEAN 25 3 /oM, KET - KIERAHIEE v & —, 1232-1249.

A —EE (2001) VPA (Virtual Population Analysis). A% 12 4F & IR G TR 4 i) ffe 7 HE = 3
Wl E AT FIEER E—, AAKEGRIRE S, 104-128.
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e 2-1. EIEMRTAE R
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R R (TR)
1 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
15% 1,446 3341 10,169 6,339 8882 3974 5272 5632 12723 7,773 4,596
25k 3,825 5300 8,583 10,811 6,881 5853 6,555 7474 9,864 11250 7,528
35 3476 3,188 3,501 5,074 3,523 2,590 3,309 3,646 3,561 4,762 4,689
4Ll E 3,137 2596 2682 2983 2522 1,718 2,060 2,633 2388 2597 3353
2 11,884 14,424 24935 25208 21,808 14,135 17,195 19384 28,536 26382 20,165
A i B T i (h)
i 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
15% 29 67 205 128 179 80 106 114 257 157 93
25k 221 307 497 626 398 339 380 433 571 651 436
3% 400 367 403 585 406 298 381 420 410 549 540
4L 679 566 573 622 543 365 438 564 516 542 714
s 1331 1308 1679 1960 1,527 1,083 1305 1,531 1,754 1,899 1,783
P i B TR LRI
G 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
15k 0.06 010 029 0.3 030 0.14 0.17 0.15 032 026 0.18
25% 029 038 048  0.71 052 039 044 048 050 064 053
35 0.54 050 056  0.73 0.64  0.45 049 058  0.55 0.60  0.75
455 L 0.54 050 056  0.73 0.64 045 049 058  0.55 0.60  0.75
S 0.35 0.37 0.47 0.60 0.52 0.36 0.40 0.45 0.48 0.52 0.55
FhplERER (TR
i 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1% 30,224 42,080 48237 36,313 41,028 35,791 39,238 48,811 55,502 39,992 33,713
2i% 18,196 20,085 26,848 25456 20267 21456 21,885 23225 29,668 28431 21,657
35 9,980 9,612 9,705 11,715 8,863 8506 10,206 9919 10,093 12,627 10,591
4% Ll E 9,005 7,827 7434 6887 6344 5642 6353 7,163 6,767 6887 7,574
s 67,405 79,603 92224 80370 76,503 71,394 77,683 89,118 102,031 87938 73,535
A R (b))
1 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1% 611 850 974 734 829 723 793 986 1,121 808 681
27k 1,054 1,163 1,555 1474 1,173 1242 1267 1345 1,718 1,646 1254
3% 1,150 1,107 1,118 1,350 1,021 980 1,176 1,143 1,163 1455 1220
4% Ll E 1,950 1,707 1589 1435 1366 1,199 1350 1536 1462 1438 1613
s 47764 4827 5236 4992 4389 4144 4586 5009 5463 5346 4,768
FlinpBia s ()
1 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
7% 0 0 0 0 0 0 0 0 0 0 0
25k 421 465 622 590 469 497 507 538 687 658 502
35 1,150 1,107 1,118 1,350 1,021 980 1,176 1,143 1,163 1455 1220
4% LA b 1,950 1,707 1,589 1435 1366 1,199 1350 1,536 1462 1438 1613
s 3,521 3280 3328 3374 2856 2676 3,033 3216 3312 3551 3335
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iR 2-1. (ex)

R R (TR)
1 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
15% 5477 8,095 7,945 10,108 9,494 6268 6,654 4,029 2732 2167 1,699
25k 5,739 7,708 8235 9438 10,597 8,126 6,771 5793 4,039 3805 2841
3% 3,008 3466 4,058 2996 3,731 3,937 2939 2872 2454 2170 1,886
4Ll E 2,036 2383 2644 1925 2021 2387 2076 1,766 1,700 1448 17355
2 16259 21,652 22,882 24466 25842 20,717 18441 14459 10,926 9,589 7,782
A i B T i (h)
i 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
15% 111 164 160 204 192 127 134 81 55 44 34
25k 332 446 477 546 614 470 392 335 234 220 164
35 347 399 467 345 430 454 339 331 283 250 217
4L 442 515 569 413 424 504 449 378 368 312 292
s 1231 15524 1,674 1509 1,659 1555 1314 1,126 940 826 708
P i B TR LRI
G 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
15k 0.19 028 024 029 034 026 031 024 0.19 0.18 0.14
2i% 042  0.53 0.62 0.6l 068 0.67 059 060 049 054 045
35 0.51 0.60 0.74 059  0.63 072 068 067 068 0.66 0.70
4Ll E 0.51 060 074 059  0.63 072 068 067 068 066 070
S 0.41 0.50 0.58 0.52 0.57 0.59 0.57 0.55 0.51 0.51 0.50
FhplERER (TR
i 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1% 38215 39,733 44,608 48,308 39,321 33,036 29,604 22,349 18,707 15920 15401
25% 19,899 22332 21204 24765 25557 19,739 18,018 15276 12,367 10,889 9,400
35 8942 9205 9266 8,030 9,529 9,114 7,089 7,013 5902 5324 4,480
4% Ll E 6,050 6331 6038 5159 5163 5525 5008 4314 4089 3553 3219
s 73,106 77,601 81,116 86261 79,570 67414 59,718 48951 41,065 35686 32,499
A R (b))
1 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1% 772 803 901 976 794 667 598 451 378 322 311
27k 1,152 1293 1228 1434 1480 1,143 1,043 884 716 630 544
3% 1,030 1,060 1,067 925 1,098 1,050 817 808 680 613 516
4% Ll E 1313 1,369 1300 1,108 1,084 1,167 1,082 924 886 765 694
s 4268 4525 4496 4443 4456 4027 3,540 3068 2,659 2331 2,065
FlinpBia s ()
1 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
7% 0 0 0 0 0 0 0 0 0 0 0
25k 461 517 491 574 592 457 417 354 286 252 218
35 1,030 1,060 1,067 925 1,098 1,050 817 808 680 613 516

4Ll - 1313 1369 1300 1,108 1,084 1,167 1082 924 886 765 694
=t 2804 2946 2858 2606 2774 2674 2316 2086 1852 1631 1428
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Flnp R (T R)
e 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1% 2,059 1211 1,136 1,440 966 524 345 549 307 171
25k 3,391 2294 2,152 2407 2208 1,648 1,063 1,100 944 611
35k 1,750 1471 1329 1480 1478 17225 873 779 754 572
4l E 1,116 963 844 987 980 853 619 554 564 518
it 8,316 5939 5462 6313 5632 4250 2901 2982 2570 1,871
FEnBREE ()
i 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1% 42 24 23 29 20 11 7 11 6 3
25k 196 133 125 139 128 95 62 64 55 35
35k 202 169 153 170 170 141 101 90 87 66
4Ll E 241 207 184 214 215 188 137 124 127 119
it 681 534 485 553 532 435 306 289 275 224
B R R L
1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1% 0.19 0.12 0.11 0.16 0.14 0.09 0.06 0.10 0.07 0.06
2)% 0.56 0.41 0.39 0.45 0.48 0.43 0.30 0.30 0.29 0.22
35k 0.68 0.62 0.55 0.63 0.69 0.68 0.53 0.45 0.42 0.35
4Ll B 0.68 0.62 0.55 0.63 0.69 0.68 0.53 0.45 0.42 0.35
BSE Y 0.53 0.44 0.40 0.47 0.50 0.47 0.35 0.33 0.30 0.24
Flnp &R (TR)
e 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1% 13,895 12,641 12,520 11431 9,063 7,557 7,530 6,944 5,536 3,718
25% 9427 8,063 7,891 7869 6847 5576 4,885 5017 4432 3,644
35k 4239 3796 3,756 3,754 3,525 2971 2,546 2,550 2,612 2,331
4Ll E 2,704 2486 2384 2503 2339 2069 1806 1,814 1,956 2,113
2 30264 26,987 26,552 25557 21,774 18,172 16,768 16,325 14,537 11,805
FlnplERE ()
e 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1% 281 255 253 231 183 153 152 140 112 75
25 546 467 457 456 396 323 283 290 257 211
35 488 437 433 432 406 342 293 294 301 268
4Ll E 584 534 520 544 512 455 400 406 440 487
2 1,899 1,693 1,662 1,663 1,498 1273 1,128 1,130 1,109 1,042
B s (b))
1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
13 0 0 0 0 0 0 0 0 0 0
2% 218 187 183 182 159 129 113 116 103 84
35 488 437 433 432 406 342 293 294 301 268
4Ll E 584 534 520 544 512 455 400 406 440 487
&t 1,200 1,158 1,135 1,158 1,077 926 806 816 843 840
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HMEEN3 EEEAEBEREIFRKERSE

B3 AE 10 HICBAfe S e TEBUELMEESE I BA 2P0 BAsaR ) (I L v . BB HLEL
YEfE (SBtarget) (2% MSY /K¥EIZIIT 2Bl E (SBmsy : 40 B ho) | [RAVE BRILHE(S
(SBlimit) (21X MSY @ 60%735 541 2% Bl & (SB0.6msy : 19 1 b >) | ZEif/k % (SBban)
(21X MSY @ 10% 3G b b8 E (SBO.Imsy : 3 B b)) ZHWD Z ENERINTH

% OUKIED 2021, ffid# 6-2)

IS M Z & | SBmsy ZHERFT 28 (Fmsy) ZREMEC L7ME 7 m M‘:fﬁ%
S 3-1 12779, VPAIZ X W HEE Sh7- 2024 SE DB fa R (SB2024: 8 15 o) (X HIEA
SRR & IR E B MEE R 2 NI 5208, BARUKYERIT BRI S, ARFEICHIT 5 2021 Eu
M E X SBmsy Z #EFF I DI E 4 Flal-> T\ LTS D (R 3-1, flie
6-3)

HERIRAEIZ 31T 2 B R AR R B L OBIR A X 32 1SR, BlfaE
2% SBlimit LA F Tl I~3 RN %< & 50508, Bl ENEINT D2 o0 THElmhA O k=R
D3 < 72 DAEMIMN I H AL, SBmsy EERKIFIZ I T 3 i bh EOEN FIR L 70 5 & HEH &
niz,

5| A E

AR« RIS - AR B - AR - 3511 36 - B)IdEs) (2021) &Fn 3 (2021) 4R
JE LT VA A PE DRI O B YRR SR (T B 5 5 P ZER B Rl k. K REAT
7% « BUEHEME. 1-22. FRA-SA2021-BRP12-2. http://www.fra.affrc.go.jp/shigen_hyoka/
SCmeeting/2019-1/20211026/doc_mushigarei_japansea-sw_RIM.pdf
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BIEXOLE (F/Fmsy)

FRA-SA2026-AC065
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: 2024 I
057 i ; '
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HMEEM 4 REEERIERICHIE LFETA

(1) FETHORE

BIRAEN CTHEE L7z 2024 FEOETREN S, 24— MEHT ORTEE 2 FH T 2025~2053
FETORRTREREZIT o7 WREE 5) . FERTFHICEIT HMARIL, £FEOBMA
ENO TSN DME 2 FAERBRRN L5 272, MABEORHEFEMESE LT, SHEIER S
WZHE D R ZRUE L, 1,000 RIO# 0 K LEHEEZIT -7z, 2025 FOfEREIT, THIEND
B L BUROEHEIE (F2022-2024) MOARGE L, AW/ T A—% (FHKRESE) (135
FEMEERZRH LR e B UM Uiz, 2026 SELIBEOIEBERE I, F4AEICTRISH S8
AELD LI TROBEEHHAZ CED b L IREEE H T,

(2) JfSEE BRALRIZE

RS PHNNZRT, AR FICB BB LR - MET DR A BR L
T, BARICHIS LZREE (F) 28060 Th5, HAEEMHHEAIR IO ABCH
EDT-DOIAREE ) Tix, BAENRIVEHIEMEZ Nl 2556 3K ER £
TEMAICIEETE 2 HET 5 & & bIc SRS IRAEHEALUEMLL FI2H 5 5A121E Fmsy
\CTREAREL B 2R U7 B A IEI D EIRE T2 D &R LTS, MR 4-1 ITARERE
O EEILUEMASE IC B 250 B 5% I X D IRR SN REEERAIZRd, 22T
L LTI B 2 08 & LA 4 /R LTZ, k., MIEEBEAHIERECIX THAR
DRIVE BILVEE A TR 2 U A 7 13KV ARG E IR REA xS 2340 < 42 PE B AR
IR HEFEMENREIN DD, BITIEHEETH D 08U FIZTHZEMNEELLY, | L&
nTWn5b,

(3) 2026 4O T HIfE
TEE P AN LS S S 7z 2026 O E R, B % 0.8 & L72GAITIX 53
Ry Ba 1.0 & LEEHAIE66 FrrTholz (i 6-4) , 2026 FICTFHIS D H AR
I, WO R LEHAETHIRFVEHEEELZ THY , BBLZzT7EH ML RAENE
(F 23 4-2a, Z OFLFAEITIRFE T IEEME ARG CTh 5720, 2026 F O L ITBIMA I
s U743 % 3 U C y(SBOXBFmsy & L TRz, T 2T 2026 4D y(SBO)ix S PEH
HIFB L O ABC HIED =D OHEARFER) 12825 1 FEFROEHHANCK Sz, TR K
D027 LER I,
SB¢ — SBpan

YSB) = 55—
¢ SBlimit - SBban

(4) 2027 FLLUEOTHI

2027 FELIE S & O TR TRIORE R A i 2 B 4-2 B LOHIE K 4-1, 4-2 127”7,
TSR PRI EE D EHL A 10 ERIAERE L7256, 2036 fFO B EO THRIEIL B
08 & LILAIZIiZ27TH My (0% FHIKMIZ19E~38EH hv) THY, BA 1.0 &
LAtz 21 1 by (0% THIKE X 16 E~28 i hy) THDH (£ 6-5) , T
HME 7S B S H AR 2 ER D HERIT B 2Y 0.5 LT T 50%% LAl %, BRAVE B Yl
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Fa LRIDZHERIIOVTRO BITBWTH 50%% B S, HAROWEEE (F2022-2024) %
fkfe L7=4856 0 2036 0 A EO THIMIZ 14 5 > (90% FHIKMEIX 8 H~23 H b
V) ThY, BEEHEMEEEEZ ERISHEFEIT 0%, RAEHEEMEZRZ LR SR
14%Th 5,

TSR PRI IS D E LAk L7256, BlfAED HEEE FRREE R 2 50%LL k-
OMERTERDHEIL, BE 0.8 & Lo AITIZ 2046 LI L 70D L PHIS L (i
6-5) . F£7o. BRAVEHILEMEE 50%L EOMERT ERS4E1T, & 0.8 & LA
132034 4 L FRIS Lz, (ICIHEIEZ B I LEESEATYH (B=0) . BlAaENIRAEH
FEHEE R % 50%LL EORESRT E[E 5D D1 2031 12705 & THIES T,
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a) FEmhZ IR L2

(ERikEzR] (Eregnspz) SHETEERE
./
P m - - —— - 4 - — = {Fmsy]= = = 4
£ I
E ¥ 0.8Fmsy '—
5 I
g 0.5 :
Yy I
% !
|
|
00 . | :
0 2 4 6
HEE (Th)
b) fMtEh AR LT SE
(RkgE| [(RREESEEE] (BEEEREER)

||

FIES (Th)

I
I
1
1
|
]
4

Wa=s (T

MR 4-1. JEE BRI

H 2 L YEME (SBtarget) 213 HS MU AR PERAFRICEE S X B L 7= SBmsy Th 5,
FRFVEFLEVMEM AR (SBlimit) 33 L OEEAUKMER (SBban) 21X, TN EHUENEE %
AT 5, FRERE B ICIEREE CTH D 0.8 &2 A 7-, BAHRIE Fmsy, K GARHR
1% 0.8Fmsy. FEARHRIT HCR, JR R I AR HESS | 35— SUBHAR I X PR AV PR AL EE 42
TR AR B S EE R AR, a) (SN2 1A E IS L2, b) it A R
BEETELEGATHD, b) IOV, fETZFEOERMKIC L - TR
IE TR D, 2 TIXEHRRREIZ R 5 EH R 2 E LR D& DI B % 7R
L7,
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I SRR e - - - IR
— o) - - - BEEEREEs MSY et
— RROREE RAEBREER - - - U_MSY BRORIERE
— WA e BRAKER

MARH() AR (FL)

HRIEZR S (%) SEIEEDLE(F/IFmsy)

1.5 1

1.0

0.5 1

0.0

&

MEX 4-2. WEEBHHNEICHE > CTREL T 72356 R L BUROIETE (F2022-
2024) THIEZ LT T2 A OFERT Rl (HE)
KEBIT M, MENT 1T S 2 b—3 a URERD 90% 038 £ 5 90% T X . i
BIL 3B ORERTHIOFIRTH D, BlfEO K ORI IE B S PR, o5 —
STBHRR T PR VS BB 2, R AR I AR IR ER 2o d, TR B 0o X o0 AR IR R
Frfoe /B MSY %, JUEEIG o X BRI E B RS S EE R A HERF 9 D s A
DOKHE (Umsy) ZRd, JEEBEBRIZE COFRESRE B 121X 0.8 AV =, 2026 4F
LARE s 1 1 BB R (2 4-1) IZES bD & LT,

T T T T T T T T T T
2000 2010 2020 2030 2040 2000 2010 2020 2030 2040
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WRE 41 FERoHMAEN B - [RAVEHLEHRR L L0 5 R

a) AIREHAEHERZ LRSS (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 0 0 0 0 0 0 0 0 0 0
0.9 0 0 0 0 0 0 0 0 0 1
0.8 0 0 0 0 0 0 0 0 0 4
0.7 0 0 0 0 0 0 0 1 2 10
0.6 0 0 0 0 0 0 0 2 8 27
0.5 0 0 0 0 0 0 0 0 1 6 25 51
0.4 0 0 0 0 0 0 2 18 48 76
0.3 0 0 0 0 0 1 7 37 72 91
0.2 0 0 0 0 0 2 20 60 89 98
0.1 0 0 0 0 0 5 41 81 97 | 100
0.0 0 0 0 0 0 15 63 94| 100 | 100

BlR DI+ 0 0 0 0 0 0 0 0 0 0

b) [RAVEHAEME 2 LR DR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 0 0 0 0 1 3 14 34 51 67
0.9 0 0 0 0 2 9 28 51 71 83
0.8 0 0 0 0 3 18 45 68 86 93
0.7 0 0 0 0 7 32 64 84 94 98
0.6 0 0 0 0 13 50 79 93 98 | 100
0.5 0 0 0 2 24 65 90 98 | 100 | 100
0.4 0 0 0 0 0 3 38 81 97 | 100 | 100 | 100
0.3 0 0 0 6 53 91 99 | 100 | 100 | 100
0.2 0 0 0 13 71 97| 100 | 100 | 100 | 100
0.1 0 0 0 25 83 99| 100 | 100 | 100 | 100
0.0 0 0 1 38 92| 100 | 100 | 100 | 100 | 100

BLR D = 0 0 0 0 0 0 1 2 5 14

B & 0.0~1.0 TEHE LHEORRTHORRZRT, 2025 FOifsEEITBR O ETE

(F2022-2024) L FHISID 24 H b & L, 2026 0 DS BRI X D L
L7, D= OBROEE (F2022-2024, B=0.79 (ZARY) T % kil) =58 OfE R
Hos LTz,
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MR 4-2. RPkOB RS JONAEE O FEOHER

a) BAEBOFHEOHER (| h )

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 8.1 9.6 | 10.7 | 12.1 | 140 | 155| 169 | 184 | 19.8 | 21.2
0.9 82| 98| 11.0| 125 | 145 | 163 | 18.0 | 19.7 | 21.6 | 23.6
0.8 82| 100 | 11.3 | 13.0 | 152 | 17.2| 19.2 | 21.4 | 239 | 26.6
0.7 83| 102 | 11.6 | 13.5| 159 | 183 | 20.7 | 23.5 | 26.8 | 30.5
0.6 84 | 104 | 12.0 | 14.0 | 16.7 | 19.5 | 224 | 26.1 | 30.5 | 354
0.5 85| 106 | 123 | 146 | 17.6 | 209 | 24.6 | 293 | 35.0 | 41.4
0.4 78 70 85| 10.8 | 12.7| 152 | 18.7 | 22.6 | 27.3 | 33.3 | 40.5 | 48.5
0.3 86| 11.0| 132 159 | 199 | 24.7 | 30.5 | 38.0 | 47.1 | 56.7
0.2 87| 11.2 | 13.6 | 16.7 | 21.3 | 27.1 | 344 | 43.8 | 55.0 | 66.2
0.1 88| 114 | 14.1 | 17.6 | 23.0 | 30.0 | 39.0 | 50.6 | 64.1 | 77.0
0.0 88 | 11.7| 14.6 | 187 | 249 | 334 | 444 | 58.7 [ 74.8

BUR i JE £ 64| 638 7.2 7.7 84| 93| 104 | 115 | 129 | 144

b) B DO VHEOHERS (H h)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 0.7 1.1 1.6 | 2.1 2.9 39| 49 5.8 6.7 7.4 8.1
0.9 0.6 1.0 1.5 2.1 2.8 3.8 49 5.8 6.7 7.6 8.3
0.8 0.5 0.9 14| 20| 27 3.8 49 5.8 6.7 7.6 8.5
0.7 0.5 0.8 1.3 1.8 2.6 3.7 48 5.7 6.6 | 7.6 8.7
0.6 04| 0.7 1.2 1.7 24| 35 4.6 5.5 64| 75 8.7
0.5 0.3 0.6 1.0 1.5 2.2 3.3 4.2 5.1 6.1 7.3 8.6
0.4 24 0.3 0.5 0.9 1.3 20| 29| 38| 46 56| 6.8 8.1
0.3 02 04| 07 1.1 1.7 24| 32 39| 49 6.0 7.1
0.2 0.1 0.3 0.5 0.8 1.2 1.8 24| 3.0 3.8 4.7 5.6
0.1 0.1 0.1 0.3 04| 0.7 1.0 1.3 1.7 22| 28 3.3
0.0 00| 0.0]| 0.0 00| 00| 00| 00| 00| 00| 00| 0.0
BLR D = 2.2 2.1 22| 24| 25 2.8 3.1 34 3.8 43 4.8

B & 0.0~1.0 TEHE LHEORRTHORRZRT, 2025 FOifsEEITBR O ETE
(F2022-2024) 726 FHIEND 24 5 hord L, 2026 E0 S iREEFHAIRIC L 2 A8
L7, D= OBROEE (F2022-2024, B=0.79 (ZARY) T4 kil) =58 OfE R
Hor LTz,
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HEEMS FRTFRADAE

FERETRNE, T3Fn 7 (2025) 4FFEfE S BRI S L O ABC RLE D 72 8 O SRR $ (FRA-
SA2025-ABCWG02-02) | /KZENFTE - ZrEHEME (20252) O 1 RETROE EBHANZIEN, &
13 A 10 HICBRAfE S 7z MEBLLMEE S ISR 2R R 3k ) (2 TR KFRgi A 8
BEMSY #FEBT 5 F (Fmsy) OHEEICHWZFHAERGR U\UKRIEN2021) &, fliEEs-
VISR L AR E (BRFECRE. ARE, FlmpEARE, BUROWMETE) ML
THEM LT, GRBEHEERO FRIFREICIZ. T45 7 (2025) 5 HAERMROHEE -
EEEM A Pk TR R = L — 3 BT B R 2 — b (FRA-SA2025-ABCWGO02-
04) | /KPEWFIE - BUERERE (2025b) 2RSS X, #EFY 7 F 7 =7 R (version4.3.1) BL W
FHE Xy s — frasyr (22 v FE5 : 4be6b86) & T,

B FHNCE T D 2~3 iAOERERKITILL FoX TRz,
Na,y = a—1,y—1eXp(_Ma—1 - Fa—l,y—l) (a=2,3) (1)

4L EOT T AT N—T OEFEEIILL T O TRD T,
N4-+,y = N3_y_1exp(—M3_y_1 - F3,y—1) + N4+,y—19Xp(_M4+,y—1 - F4-+,y—1) (2)

£lo, FFEROBEREIILLTOXTRD T,

Cay =Ngy (1 - exp(—Faly)) exp (— %) (3)

FERTRNC BT 2 EHERS L OVRERIT, 2 2 CROERRBE I 2130 R A Al
R 51 OFEREZR L TRD, BARIZOEREICHATGZRCTHRE L,

5| A E

IKPERTTE - ZUEHERE (20252) &0 7 (2025) 4REE REEELRIAIR LUV ABC RIEDTZOHD
FEAFEEE. FRA-SA2025-ABCWG02-02, /KEERFZE - Z0E &S, BRI, 11 pp. https:/abchan.
fra.go.jp/references_list/FRA-SA2025-ABCWG02-02.pdf

IKEENTTE - ZOEREME (2025b) 5 FN 7(2025) AR FRAEPERAMROHERE - B HULYEMERT - %
KT 2 b= a STBT 2 EF / — . FRA-SA2025-ABCWG02-04, /KPEEWFSE -
ZUE RS, BRIE, 14pp. https://abchan.fra.go.jp/references_list/FRA-SA2025-ABCWG02-04.
pdf

AR - RRIFERYE - SR B - AR - 51 36 - A)IdRsf (2021) 5% 3 (2021) 4
BE L 97 A H AR V0 R B o0 A PR VEME S (T BT 2 W SERE B s RE. K PERT
7%« BUBEHEME. 1-22. FRA-SA2021-BRP12-2. https://www.fra.affrc.go.jp/shigen_hyoka/
SCmeeting/2019-1/20211026/doc_mushigarei japansea-sw_RIM.pdf
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MR 5-1. FRTHO AT A—H

IR R Fms F2022-2024 F % i
i (FE 1) (&2y) (7 3) i e %IJX
(2) 128 mH

1 7% 0.27 0.12 0.06 20 0.35 0
2 % 0.79 0.36 0.22 58 0.35 0.4
3 7% 1.00 0.46 0.35 115 0.35 1.0
4% LAk 1.00 0.46 0.35 226 0.35 1.0

1A 3 FEEENFERE B 3 T MSY & EHL 2 K MEDHEE OB L 7@ IRR (37
DB AT 2 FEEIREE T O Feurrent OIRINER) |

2 A 3 AEFEAFERS A aE CHETE STz Fmsy (972 b &0 2 GGG To
Fcurrent |Z Fmsy/Fcurrent Z#MF 724 D)

13 ARRRETIL 2022~2024 4E D F O A BUROEEE L L TH Y, 2O F i % 2025
FEOMWWEREDOREITHEM LT,
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HREMG6 RBIE/NTA—F LFFMERDOBE

FRA-SA2026-AC065

fiiek 6-1. FAEERRKO T A —H

FRAPEBR L miEfbiE | BB a b S.D. p
R T — AT A9V

m//f [ b AN TR A 12419 | 3,147 | 0137 | 0.675

a & b IIKHEEERBRBRROHTE T A —4%  SDIIMAEDERERZAE, p iXH CFBRE T

H5,
e 6-2. EHHILMEMZE L MSY
HH & B
. B AL 2, e KPR AR PE & MSY 23287 584
SBtarget %= 40 | b .
2 (SBmsy)
L PRSP YEE 22, MSY @ 60%D ifafiE B 355 5 8
SBlimit & 19 H R .
# (SB0.6msy)
" IfKHER, MSY O 10%DIfEENSHNLB AR
SBban £ 3 BHM
(SBO.1msy)
. SBmsy % FEL 4 51+
ms
Y (1 75%, 2 7%, 3 1%, 4 LA F)=(0.12, 0.36, 0.46, 0.46)
%SPR (Fmsy) 31% Fmsy (25X 3 2%SPR
MSY 15 BRh | mKEHoe A e &
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e 6-3. HTEOB A L RET

HH i B
SB2024 8 Hhy 2024 FEOH A E
2023 2024 DT (RIEREF) (1 5%, 2 7%, 3 7%, 4 Ll )
=(0.06, 0.22, 0.35, 0.35)
U2024 22% 2024 FEDIEEIS
%SPR (F2024) 42% 2024 4=D%SPR
%SPR (F2022-2024) 37% LR (2022~2024 ) O EIZ%H ST 5 %SPR*
EHEILAEER LD L

SB2024/ SBmsy 091 He RFRf A PE S FEHLT 28 & (B AR BRALVE(E
(SBtarget %) ' R)TxT % 2024 FEDO B EDL

SBmsy ZHEEFT DI 1% 95 2024 DT
F2024/ Fmsy 0.67

DLk *
RO KYE MSY % 3FH 45K HEE T [R5 (0.21 £%)
T D /K HE SBmsy Z#EEFT 2K UL F A5 (0.67 i)
BB FIZw

*2022~2024 FED F O 2 2025 O ERE OREIEH L7,
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WREE 6-4. THIRER L THB AR

FRA-SA2026-AC065

2026 FEOF faE (TRIEHE) -7 B

I H

>

2026 GO NE R
T EEE (R)

BLIR O
PR
(F/F2022-2024)

2026 40D
SIS (%)

B PRV CBE OHT SEBI R E B CIR RS B (R V)

B=0.8 | 53 | 0.18 | 6
FREERRD BEHEALZSGE

B=1.0 66 0.23 7

$=0.6 40 0.14 4

$=0.4 27 0.09 3

$=0.2 14 0.05 2

6=0.0 0 0.00 0

F2022-2024 215 1.00 24

fiie 3 6-5. e b B & HAWTRRE T IR R
BIEL TV ARHEFEM M &
2036 F OB 90% . 2036?“315% AR
S T | Tk | A RO 00
(B ) (B ) SBtarget SBlimit SBban
ES = =
B ERLVEME S 1T BT A S B e B R TR E S VT B (B YEE)

B=0.8 | 27| 19-38 ] 4 93 | 100
FReRAD B EEALIESE

B=1.0 21 1628 0 67 100

6=0.6 34 23-51 27 100 100

B=0.4 45 31-68 76 100 100

$=0.2 61 44— 89 98 100 100

$=0.0 82 63-116 100 100 100

F2022-2024 14 823 0 14 100
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BRL OO HESRME AR

BAaENEHEEREY 50% EOMRT LRH4E

SBtarget 55

SBlimit &

SBban &

B PRV (RS OO SRR BI R E R CIR RSN B (R i)

$=0.8 | 2046 4 2034 4F | 2024 4
FRREERD B EHEALIESG A
B=1.0 2056 4ELARE 2035 4 2024 4
p=0.6 2046 4= 2033 4= 2024 4
p=0.4 2036 4= 2032 4 2024 4
p=0.2 2034 4 2031 4 2024 4
p=0.0 2033 4= 2031 4 2024 4
F2022-2024 2056 4 2046 4 2024 4F
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HREMT7 AERROBME

LA EOKEERF TR & — Tl PR R FERIC B W CHREFREMR D WDEWIC I D IE 4.5
m OHHEZ AN EIMAEREZ L TV, iEERIcB T2 LA (2F 10
em AJiliF KOV 10 em BL RIZXSy) OHBURDL & AEFEORREM 572D, 6~8 HITE
it U 7= i R % & & (2 CPUE-LogNormal €5 /v (JEBF 2004) #4572, Yufxy v F
WS T D72, WUIME (0.1) ZMA 72537 LA OFERIEAE M TR L, £0H
St HOES L U=, JREE, HEH. KR, KBEZFAZEE L, 205 4 250
REERAZEL 7 VET VEMBE L, SHEROR %2 % 2 T Akaike's Information
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Grafen, A., R. Hails (2002) Modern statistics for the life sciences. Oxford University Press, Oxford,
345 pp.

JESy 7% (2004) CPUE FEYELICH W B DRI T 7 a —F . KEEWEMSE, 68, 106-
120.
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5| FAXX#K
Lo, N. C. H., L. D. Jacobson and J. L. Squire (1992) Indices of relative abundance from fish spotter
data based on Delta-lognormal models. Can. J. Fish. Aquat. Sci., 49, 2515-2526.
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