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Stock assessment and evaluation of the Seto Inland Sea stock of Japanese anchovy (fiscal year
2025).

(Naoaki Kono, Masanori Takahashi, Tohya Yasuda, Mikio Watai, Haruhiko Hino, Junji Kinoshita,
Yuga Kisara, Akiha Tsukada, Shota Nishijima)
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HEE A BILE I HS R A ERAMRICEE S & B ST i KFFfe AL e & MSY % 9281
THRAETH D, RAEEHLEMES LUK EL, 2 MSY @ 60%3 LY
10%DFEENFONLBMETH D, RERE B ITIX 08 BNHVWSLNS, MFEL A
L. ENEN BRI Fmsy, JKOAHER2Y 0.8Fmsy, EAER2NAME S U Al L 7=
PR PEAN, TR B ROKME, B fﬁﬁziﬁﬁﬁﬁ@fiﬁéﬁ@ TRAR AR 7S H AR AE BRI
A2/ RLTW5, a) i%;éiﬂa%:/%ééf L7z%a. b) (It A & CER LS h
TH D, b) ITONTIL, FEHIRAE Té$iﬁﬁﬁf£ﬁ§ﬁ”fﬂﬁkkﬁot B O ER %
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B 5-2. (ST U AICH U IEE AN > TR Z i T 72355 (R & BLIRD
MR (F2019-2023) CEZ i) 72356 OfR Tl ()
KERIT M, BT TS S 2 b— a URERD 90% 03 & £ 5 FRIKE, MR
58 OFERTROBIRTH D, HAROKOREMRITE S, &S8R
VRS BELVEME, RASRRII AR E 2 R T, TR R0 B oD SRR A K Frige AR 7
MSY % . a5 & DX O BRI B PEILYEE 2 HERF 9 2 1REE S O K HE (Umsy)
R, ARBEOWIES T U A TITFRARE B I 08 BHNBILD, 2025 FF sk &
ILIEAT S AR O R (2020~2024 4F, 38 T ) 2B XD F ZRELT,
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#3-1. WEITFAUOWRERE (F) OHBE

e - A PEM AT TS AP T

¥ (72BN L SR O I B Pao TN B
1981 67.532 64.815
1982 76,088 71,150
1983 80,945 76,297
1984 75,012 66,617
1985 99,729 93,295
1986 92,887 83,932
1987 36,004 33,762
1988 57,595 52,729
1989 40,279 28,085
1990 31,548 23,400
1991 42,281 41,084
1992 27,287 24,125
1993 24,929 22,474
1994 20,511 18,331
1995 22,648 18,283
1996 19,802 19,246
1997 20,042 15,625
1998 16,480 15,176
1999 22,696 22,139
2000 36,523 34,831
2001 35,790 31,388
2002 43,066 36,634
2003 33,827 27,823
2004 32,917 25,705
2005 35,895 33,099
2006 41,883 35,298
2007 36,555 32,707
2008 39,316 35,059
2009 44,667 39,749
2010 36,678 34,116
2011 37,993 37,221
2012 39,956 37,336
2013 43,564 41,974
2014 43,740 41,736
2015 41,217 39,450
2016 42,727 40,162
2017 41,210 40,557
2018 37,963 35,476
2019 31,501 25,821
2020 40,760 39,491
2021 35,955 32,937
2022 45,100 42,469
2023 43,103 40,950
2024 40,435 36,379

R BIHEEEMENCBITS (=< bbb L] #MofEENS T2 (1~2 Al
) SEBRWIIRER, 2024 FEITEEHETH D,
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* 32, WFNIBICRIT D e bbb L) SRR - BERERER (h)
DHER

FRRA TR e
2013 2014 2015 2016 2017 2018 2019
FERILR AOvE 5 3 19 2 7 2 2
FXiE 0 0 0 0 0 0 0
Z DA, 0 3 4 1 6 4 0
NS ENONF ] 0 0 0 0 0 0 0
FXiH 8,208 10,410 5958 8,054 9,520 549 1,410
Z DA, 2 4 3 4 1 1 1
S IR R ONEE 1 0 0 0 0 0 0
FXiH 2,754 4216 3942 4199 1,603 4,101 1,389
Z DA, 0 0 0 0 0 0 0
fo] | Ly U ENON<F ] 0 0 0 0 0 0 0
FXiH 0 0 0 0 0 0 0
Z DA, 0 2 1 0 0 0 0
T e R ENON<F ] 10,120 11,093 10,488 9,715 9,527 10,402 8,604
FXiH 2 0 59 0 0 0 0
Z DA, 0 0 1 0 1 0 0
=gt NN 2,869 3,030 2,956 2555 2,767 2,104 2273
F =i 0 0 0 0 0 0 0
Z DA 132 123 183 57 73 51 61
A [ Bk OVEHE 0 0 0 0 0 0 0
F =i 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 0 0
Koy B AONEA 1,279 1,772 1,483 1,747 1,109 913 1,240
F =i 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 0 0
S I NN 2,005 1,379 1,014 437 0 834 802
F =i 0 0 0 0 0 0 0
Z DA, 0 0 0 0 1 0 0
IR Vi EAON=T 8,902 5214 8324 9368 8848 11,333 8,533
F =i 0 0 0 0 0 0 0
Z DA, 168 78 64 32 95 130 2
T I OVEHE 7,107 6355 6,540 6,474 6916 7433 7,113
F =i 0 0 0 0 0 0 0
Z DA, 1 11 5 4 4 4 5
Al 43,555 43,693 41,044 42,649 40,478 37,861 31435

2024 FITEEMTH D, MeHBFRORMEMZ2 EOHHBIZ LY, BFHEE -1 OEE LT L
H—E LR, F2, ZOETIHE (Ih=<bWwb L] #MRomEENLT T A2 (1~2 Al
) IEERDIL TR,
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#3-2. (Fix)
FER SRR F
21N N KR

2020 2021 2022 2023 2024

LR AR OEHE 4 9 0 0 2
F = 0 0 0 0 0

ZD 3 2 2 1 0

KIRIF ENON<T 0 0 0 0 0
E3 5,597 6,069 11,835 6,664 9,378

ZDAth, 3 1 1 0 2

S IR ENON<T 0 0 0 0 0
EX 2,614 2,826 4331 2,629 2,629

ZDAth, 0 0 0 0 0

fif] [ 11 B RO 0 0 0 0 0
F & 0 0 0 0 0

ZDAth, 0 0 0 1 1

I 55 VR MYOYEHE 14,134 12,477 11,586 14,718 12,835
F & 0 65 82 91 32

ZDAth, 24 0 0 1 1

(IR AR OVEAE 3,730 2,571 2711 4,126 2,887
F & 0 0 0 0 0

ZDAth, 45 27 12 4 12

et [ B AN 0 0 0 0 0
F & 0 0 0 0 0

ZDAth, 0 0 0 0 0

Koy IR ETONT | 700 947 1,494 924 956
F & 0 0 0 0 0

ZDAth, 0 0 0 0 0

ol I IR EYONT | 1,316 1,492 526 385 1,077
F & 0 0 0 0 0

Z Dt 0 0 0 0 0

HINE RO 5,597 4,702 8,216 8554 6,172
F XA 0 0 0 0 0

Z Dt 10 14 15 26 10

Tl R RO 6,980 4,750 4,285 4977 4,439
F XA 0 0 0 0 0

Z Dt 3 3 3 3 3

Al 40,760 35,955 45,099 43,104 40,436

2024 SEITEEE CTH D, WHMEHTFHROMEM 2 COHEICk Y, AFHEE -1 oL LT L
L= LR, F2, ZOETIHE (=< bWwbL] #MRDEEN NS T A (1~2 Al

) IR LTV,
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£ a1, HETTA T WA NUEREED G FREHT RS R

] FERE
T HERE  BlAE AR EERS PEIN &
The®  %SPR F/Fmsy
(Fr»)  (Fh) o (Fh) (ER) (%) (JEhEL)
(FR/kg)

1980 - - - - - - - 367
1981 65 303 72 837 21 1.2 39.3 1.49 690
1982 71 404 42 1,374 18 33 38.6 1.64 328
1983 76 286 93 920 27 1.0 26.8 2.28 966
1984 67 309 25 1,140 22 4.6 26.4 226 883
1985 93 370 57 1,481 25 2.6 23.8 2.63 516
1986 84 395 42 1,398 21 33 28.5 2.77 614
1987 34 178 48 505 19 1.0 422 1.50 453
1988 53 207 35 733 26 2.1 25.1 247 203
1989 28 113 28 406 25 1.5 29.7 1.90 386
1990 23 210 19 851 11 4.4 56.5 0.70 572
1991 41 148 65 249 28 0.4 25.4 2.52 394
1992 24 105 11 395 23 3.5 29.5 2.06 523
1993 22 124 14 395 18 2.8 37.7 1.68 185
1994 18 99 25 303 19 1.2 452 1.17 866
1995 18 94 21 268 19 13 40.6 1.40 491
1996 19 100 17 304 19 1.8 38.8 1.44 612
1997 16 91 16 294 17 1.8 433 1.21 294
1998 15 113 24 261 13 1.1 57.5 0.76 485
1999 22 134 24 288 17 1.2 48.6 1.03 845
2000 35 200 25 641 17 2.6 46.7 1.10 780
2001 31 209 35 607 15 1.7 49.0 1.01 465
2002 37 214 40 595 17 15 433 1.23 1,146
2003 28 173 42 532 16 13 46.8 1.07 741
2004 26 128 39 361 20 0.9 44.0 1.28 711
2005 33 264 27 833 13 3.1 56.0 0.80 516
2006 35 185 52 443 19 0.8 423 1.42 829
2007 33 233 28 809 14 2.9 47.8 1.08 546
2008 35 277 47 712 13 15 53.8 0.84 717
2009 40 254 79 659 16 0.8 58.8 0.69 748
2010 34 323 49 908 11 1.9 59.0 0.64 970
2011 37 235 69 507 16 0.7 51.6 0.90 853
2012 37 248 48 854 15 1.8 525 0.84 753
2013 42 407 53 1,138 10 2.1 543 0.68 889
2014 42 296 74 737 14 1.0 51.5 0.86 1,103
2015 39 278 61 654 14 1.1 53.5 0.78 1,075
2016 40 305 53 817 13 15 57.0 0.66 1,182
2017 41 223 75 475 18 0.6 58.3 0.66 1,140
2018 35 216 39 572 16 15 514 0.92 1,142
2019 26 204 36 607 13 1.7 58.4 0.61 913
2020 39 259 43 678 15 1.6 48.2 1.06 1,119
2021 33 259 36 687 13 1.9 47.9 1.09 1,542
2022 42 239 47 692 18 1.5 45.8 1.17 1,686
2023 41 568 30 2,194 7 7.2 56.6 0.56 1,065

2024 36 297 111 737 12 0.7 60.4 0.68 2,034
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51 RRROBAED I - RS LE 2 ek

a) HAREHULMEEZ LRI DR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 49 45 44 44 43 42 43 43 44 43
0.9 53 49 49 49 48 48 49 49 49 48
0.8 57 54 54 54 53 53 54 54 54 53
0.7 61 59 59 59 59 58 59 59 59 58
0.6 64 63 64 63 64 63 64 64 64 63
0.5 100 - 68 68 69 69 68 68 69 69 69 68
0.4 72 73 73 74 73 73 74 75 74 73
0.3 77 78 79 80 79 79 79 80 80 79
0.2 83 85 85 86 86 86 86 86 86 85
0.1 89 92 93 93 93 93 93 94 94 93
0.0 95 98 99 99 99 99 99 99 99 99

BUR O IE 59 57 57 57 56 56 57 57 58 56

b) [RFVEHILAEM 2 RIS iR (%)

i 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 97 96 95 95 95 95 95 95 95 95
0.9 98 97 97 97 96 97 97 97 97 96
0.8 98 98 98 98 97 98 98 98 98 98
0.7 98 98 98 98 98 98 98 98 98 98
0.6 99 99 99 99 99 99 99 99 99 99
0.5 100 %0 99 99 99 99 99 99 99 99 99 99
0.4 99 99 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.3 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100
0.2 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100
0.1 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100
0.0 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100
BUR O IEIE 98 98 98 98 98 98 98 98 98 98

B & 0.0~1.0 TEE L7 DR RTRIOR K2R3, 2025 FEOREREITEN 5 F 7
(2020~2024 1) D38 Fhi b L, 2026 FF i U AN K AL Lo, o
72 DBUROEEE (F2019-2023, B=0.73 IZFHY) TiEL KT =56 O E LR LT,
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52, FRROVEEAE (THY)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 47 45 44 44 44 44 44 44 44 44
0.9 49 48 47 47 47 46 47 47 47 47
0.8 51 50 50 50 50 49 50 50 50 50
0.7 53 53 53 53 53 52 53 53 53 53
0.6 56 56 56 56 56 55 56 56 56 56
0.5 o ” 59 59 59 59 59 59 59 60 59 59
0.4 62 63 63 63 63 62 63 63 63 63
0.3 66 67 67 68 67 67 67 68 67 67
0.2 71 73 73 73 73 73 73 74 73 73
0.1 78 81 82 82 82 81 82 82 82 82
0.0 90

Bk E 53 52 52 52 51 51 51 52 52 52

B % 0.0~1.0 TEHE LILHAOFRTRMOMEZRT, 2025 FOMMEEITENT 5 4575
(2020~2024 4F) D38 T hir& L, 2026 4F ST U Al K Hif L Lz, ko
72O BUR O (F2019-2023, B=0.73 (ZAHY) TiELZ G250 E LR LT,

* 53, RekorRifgR (T Hy)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 49 41 40 40 40 39 39 40 40 40 39
0.9 47 40 40 39 39 39 39 39 39 39 39
0.8 45 39 39 39 38 38 38 38 39 38 38
0.7 42 38 37 37 37 37 37 37 38 37 37
0.6 40 36 36 36 36 36 36 36 36 36 36
0.5 1 37 34 34 35 35 34 34 35 35 35 34
0.4 33 32 32 33 33 32 32 33 33 33 32
0.3 29 29 30 30 30 30 30 30 30 30 30
0.2 24 25 25 26 26 25 25 26 26 26 25
0.1 15 17 18 18 18 18 18 18 18 18 18
0.0 0 0 0 0 0 0 0 0 0 0 0
ESTRINRY 43 38 38 38 38 37 38 38 38 38 38

B & 0.0~1.0 TEE LI=HAEORERTHOMEZRY, 2025 FOIRMREITEN 5 41
(2020~2024 4F) D38 F hi & L, 2026 FF BT U A K AL Lz, ko
T2 OBUR O (F2019-2023, B=0.73 [ZFHY) TiRELZ BT T-HAOREL R LT,
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HEEM2 HEAZE

(1) &EWFHHEIFIE
1. 24h— M (Fa2—=27 VPA)

ERRERRZ 0%, 1, BLO 24k (T AT N—7) & LTAFR#RI - 4FRIAE 25k %
BHL, Fa—=07 VPAIZ Lo THEER - FRIERBERAHE L (2L 2-1), BiR
FHEICH WA O AR E M e £ 2-2 (TR Lz, FEfiBlo M 2o Tk, A%
FEOSH 3 FEE TCOERFMTHNCTWZ RO M (fid#k2-3) #b &, 1 A1 H
R E L, 00k, 1k, BRO 2+ OFERER E L TR, 2B, AlRlo M IZon
CIE Chenand Watanabe (1989) O HIEIC L VEFHEINIZHOTHY . M O Ayl - AR~
MU 7 AR 2-4 17T, FAICEBWT, FiIZ EICEAMOEOEEEEZ RS, £
NoH%xE 1~12 ATEHTHZ LKV EFRO M ZRkD7-, TOFRR, 0D M 1% 2.1,
1D M 2.1, 24D M 32,0 & L7z, 7ok, FlEEHEZ 1 H 1 HE LEZ#BIZOW
TiL, EEFEICDTE - THEIN, A, BENMTOID OO, XAFIZIZZENLLOEDD
2L FRMIOXEIY ELTEZXRLT NI LA, #ERETOEH 1~12 HXEIY T
HY., HELETHLEHEN IV EIZEDbDOTH D,

NETTFAT L OEMR - AERREREIL, HEE L AdRl - HRREREE)N DT X
(1~2 A#f) 2B BRWiztzic, Flhl - FERNCER L TR, il - Rl R
BAOEFHCBWTH 1AL HAEAE L, 0%, 1k, B8RO 2H0EOFlfER & Lz (6l
JBF2-5), F7o. R - ERTRERICHOWTIZ, AR - A BRI RS
B (R 2-3) 2 U CHER - AR R L RD, B - FRIRE RS L [FEk O ik
THERR - RN L TRz, Flnhl] - FRMRE X, Fhpnl - FRIRE L Tk -
FERNEERE TR L TRk Wik 2-1),

FEHRRI - AERITRE A A SRR L2 RE B, 1988 4B, 2013 EB L 102014 4R i(2iE 2 el b
DWIERILN 0 LlpoTe, AR — MENT ZEB I 5720, TEBRICIIFE LiRED Shi-
HLOO, EARL L TCIFHH SN -T2 D ERR L, BEICKRL DR T 24D
MREE (1989 3 HE) D 50%DME (1.5 HRE) %, ZILHOFED 245k DR s LT
FEEMIZER L2 QrEpiEss 2023),

Hiwnl] « ARREREIC OV TIX, S 3 EEE CORRFHEOEHFHL THEM L T\
FEZ -7 (TEF - @G 2022), JRE - BIHEAERNCBIT D bbbl #
T D58 B s X ONIE P PN g O TS 1 B LN & Ak o0 £ BRI s 1T D A B
ABAEEME, BLOERE —REREBZR RO, KO A Es] - ABaERLE &
L. WP RIS AR AR - A B RE S L, Mg oW TN
RS, i, REME, Ok, B X OVEREED 5 oIl TR LT,

H w50 - A B R E HEE T 2B ORESRIC O W TILLTF o (EH1E2 1978) ZH W
7=o 7272 L 2 LA F OREFE 22 Tid Fukuhara and Takao (1988) 7O fE % # A H - 7=,

La = 140.1 — 117.8¢~0118% (D



NAFAIEFRNBEREE - 31 -
FRA-SA2026-AC025

2T, aldAM, Lalta AMADKE (mm) Thd, FHHREERE —KERGRICS
WTIRELF 27z,

BW =5.811 x 1077TL3523 (TL 40 mm &Jii; R 2=0.908. N=496) (2)
BW = 1.013 x 107°TL33% (TL 40 mm LA I; R2=0.977. N=31,902) (3)

ZIZT, BWIHEE (p). TLIZ2E (mm) Ths, 2B 3) 2KEL (mm) THT
LUTDLEBY L2,

BW = 2.379 x 10761331 (R2=0.977. N =31,902) (4)

R E AT EN S RO T-E Al ORREFH A M E R 2-3 ISR L, o, KEM
B & H EnfE A~ O ZEH T OIWE (B 1985) 12X -7,

AR - AREEREOFE I, A% - BIEAERHCBIT 2 LT Sl
BIIEOTWHARY, LrL, FNEOARITZY 7 AL LTIMALEZE, KEE & HI0E
RN S N D720, TLHT ] 8D - bbb L] 8RICE7-08% & 5 7pifas
YRR L 72 D560 0%, Z DT, i - BIEEAFERGIZH T D Ihiz< bbbl
FEZEVIEONTERICH T A (1~2 HlER) LRZEOERY A XOEIKRNPE E T,
%_T\_h%_omfiFL%?J%%&ED&ﬁ&L\%ﬁ%ﬁﬁ&gm$%ﬁ@§
BEEHHIZIZE DR L L Lz, 8L LT, BHEFHEICIW TR Lol - BHEEA
PEREHCRIT D [z bbb L bS5 1~2 Al 0BG 2 e X 2-1 &z
2-6 |29, 1~2 Al OBEETOERIT Y T10%E > TW\D,

il - FRIE R OFHREIZIZILL T O Pope (1972) DUz HW\ e,

M Mg
Na,y = Ngt+1y+1€7° + Ca,ye 2 (5)

ZZTC, Naylkamf a=0i%) O yEOEFBE, Qwiaﬂ%(wOﬂ)®y$®@
HEREL, Myl amkfi (a=0 %) OBHREERETH D, KElnZ L—7OFREIZOWTIE
FRr (1999) DHFEZHV, 1 s 2002 REREIIFRI U Th 5 & RE LT,
1 iy ORI Ny & 2+ Al y FOBETHREL Nowy IZOWTFLL FORUZ L Y 5
BL7Z (EA 2000,

Cl,y Ml

Ny, =——=—N eMi 4+ C,e2
1y Cory + Cry 24,7+1 1y (6)

Cyy Mz,
- Nz+,y+15’Mer + (a4 € 2 (7

N,, ,=——2—¥
2V T Cyy + oy
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amkfl (0~2+5%) Oy FEORBERETH D Fuy lILLFORIC LV EHE LT,
c Mg
e2
F,,=—In{1--% (8)
a‘y { Na'y }

BITH ) O amf (0~2+5%) OEFEE Ny ZOWTIEILLFORICT L W EE L,

Mg 1
Ngt = Core 2 1= o-Far

9)

I T CulFamf (0~2+4%) DORIEFEOHEBERIETH D, Foldamf (0~2+5%) D
BOTFEDRERETH Y | Fu ZHEET 2 Z LI X o T BT - THEER] - E5IE TR
BaitiTE s,

2. Fa—=2 VPAIZ X% Fat DHEE
Fa—=27 VPAIZ LY Fo, ZHEE L7, W7 PRSI 1T 2 FER OEINE (X 4-1,
F4-1) ZBABEOREEMEE L, ZEVHF (RSS) LA FoRIc LV EHE L,

Z{lnS —In(q x B)}? (10)

ZZCTS IR RRD . qiplEHK. BIdEAE (Fy) THD, gl o0 TiEn &
T—2EHE LT, LFoRITL R,

Y(InS — InB)
q = exp {—} (11)

n

PEINENZ DWW TIL, FIHFRERAGEF il E 44 [ (1981~2024 ) OF —F % H
Wz (IR ERE4) . RRBETIT Ll ERAEAT 5 L IEL TWAD 2 b, 0D
Foi ICOWTIHEIIBIZ LD F 2 —= 712507, RiFFELRWZEL 5 F/H (2019~
2023 4E) @ Foy OYEWE & Lz (iJEFIED 2023),

72 HEFEOFZRZRESTA7-012Y v VPA 2l L7~ (Okamuraetal. 2017), U
Y VPA (%, RSS IZRF T 4 HEMA 2B A F/IMET 52 & T —IF /L F 2R
LFETHD, AEFEECTOF a—=2 71280 TiE, A (0<1) 2EEICE LS
D ZENENDMZHOWTK (12) ZH/IMETHREFD 1iEADF ThDH Fiy (=Fauy)
EERBINC RO T, 7o, 1ML 2 Ll BI3AE R COOMmMOEDREREILEN
WIRNEBZONDHDT, FRELWERE LT,

(1—2A) X RSS + A% (Fp)* (12)
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ZITAMTY v VEIRICBIT AT AT A ODREIEZRT, MIV bR AT T 1 TR
Hr (LAFD 13, =7 L 2M 228) ICBIAMEREOL ha AT T T4 T A p
(Mohn’s tho, Mohn 1999) 23&/MZ72 2 K9 Z2EZEIR L7, B AICOWTIEL, 005
1 £TD0.05 A HDEE UTEHE LA, L2 0.05 Tho THIBERIED p ORMED B
IMEIZEE L TR B Sz (X 2-2 O FICBT 2040, ZD7h, 512
INEW LD (REOHTOEAEZ 1, 2, 5 & LI/ TE 2 (B8 14 fLFE TD 39
WO OM) #REL T, BtEZTo7, p id. EFOEHEGHE OB t 45 (2024 4F)
ETOINT —ZIZHTHEEOHENE TIVT—2 00 { DT —E &KL LT-%E
DA (i) OWEMBOZEDOEETH D, T — X ZWMHFEEE 104F & LIRER, A
I£2X10713, q 1 0.0184 EHEE I (K 2-2), A D3RO T/ISVMETHLH72D, U
v VPA O I L 2 BRI R OB kT &<, IERED p b Y v VPA ZiEH
L2WGEBITHASTE b L o7 (R 2-3), Ko T, SFEEFHIICHWTIE, Uy
Y VPA T 2RIFELNRNb DD, A% T = PERMIN TN T, Fizk -
TIL F DALZERMEE R DREMEEZZE L, SFEFTMcBSWTE Y v VPA ZEHT
Lz lE LT,

3. BT ILVEM

[5F0 7 (2025) 4FFE EEEHMIZ B 57 A2 FIE & 22 Wi R o H it e FRA-
SA2025-ABCWG02-03]  (ZKPEMFSE - ZLEREAE 2025a) IZHE > T, ARBEOFHMIZ H =T
2 — =27 VPA OFEFHFRIZ S HERCUE TR 3 DM DUV TR LTz,

L kB AT T ¢ TIRHTICE W TR, OB A &R KFHEOMER AR 5 s (Fe
X 2-3),

EIREARIEME (PEINE) OBPME & FRIE & OBIRZ i 1K 2-4~2-6 [T LTz, x5k
EOHERE & B D & 1980 AR DB 1990 AEARHTEIT T TERZEN K E WA, 2000 LI
FFRZEN/ NS R DB N DT (R 2-6), £72. 1988 4F & 1991 4R (ZELHME D 95%
B (1.960) MHANDMEDBLEIND & & BT, 1980 FRITITADFRZEMEF ., 1990
AR 2021~2023 FITITEDOKEMMABE SN, Lo LR 6, 1 kRO H CAHBIRE
p IINEL, MOFETREP-TZ, LEER-T, flix OEETIH HREMSI L TEBY, 7%
FEDMNT OPCE M7= ST D &l LTz,

AREBFETITBAOEERI 1 FATHDL, 5L LT, EINREE | Aol RICIHE
BEOBREMEX 2-7, 2-8 TR LTc, PEIVE & WHE ORIZIXITWRR 5 LA B2 IEDOFER
RO BT,

(2) FFRTHFE

BRI T B B E IR R 2-7 OfEE HW-, BRI ERO TR,
GEREAm = B LS (2025) ([ZHD &, MEHY 7 P U =7 R (version4.5.1) HFHHR N
v /r— frasyr (2 X > FE 5 05eacac) & W THEM L7, fERkTRICI T 2 MARIL,
T 49 HICA S MEHILEES 2T 2B Bkl TR W TIRE S
Tel v r— e AT 4w JBIFAFERR GATEHEA 2022) LA~ HEE SN D HAE)HRD
77
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FEETRNCI T DR ECF 12, (57 (2025) 4FE EEEFFRAIE X OV ABC HED
7o D FEARFES (FRA-SA2025-ABCWG02-01) | (UKEERFZE - ZiEHEME 2025b) 128175 1 %
EIROEHIFANCESEEH SN A A T2, BRI 2RI R0 Y 15k
HEOMEICIL, bl MEEIEESICRET 2B SmE R IS TREINAFEYE
LM OHEEICH W EEZ S St E Az (iR 2-7, #EIEH2022), 25 I1EHE4
FERIR LR <, BFn4 (2022) FEOERFAN (rTEHEH 2023) IZESETH Y, i
HE) TR E T Z OFFRERE I 5 2016~2020 O FHETH 5,

2025 F ORI, 2024 FORMEEDENT 5 FE) (2020~2024 F) DOfEETH D
38 F hAT/2 D KO WTE Lz, ZHUE, 2025 40 F I (ZBUR O (F2019-2023) 1K
E LTS E, FEOREREIL ST T b b 72 503, 2020~2024 O & O P 33 F~
2 ThrTHDHI L, BEU2025 F M OREBRECEINRN A BET 5 & Z OfEITE
KTHDLAHREMEREWNEEZZLNTENLTH D,

A AR FEREAR CIIWEREEREAM & [FER . FPok THIBRAAEE (2025 4F) O F O@RE L LT, &
HEHEEDORKFTH 5 2024 F-2FR< 5 M (2019~2023 42) OFHRHI] F O F-E)fE D%
PR (0 7% A 0.05, 1 7%f 1.00, 2+%f 1.00) ZEH L7z, ZHuE, 2025 20T LD
BURIZIEWE B 2 DN HIRIEIRNEZ KR ST 5720 TH D,

EWRREO FHNCIE, 2k — MRS ORTEE ((13)-(15) KR) Z2HWz,

(13)
Na+1,y+1 = Na,yexP(_Fa.y - M)

(14)
Nayy+1 = Noyyexp(=Foyy — M) + Ny yexp(—Fy,, — M)

M
Cay = a.y{l - exp(—Fa,y)}exp (‘ ?) (15)

5| FAXXRK

Chen, S. and S. Watanabe (1989) Age dependence of natural mortality coefficient in fish population
dynamics. Nippon Suisan Gakkaishi, 55, 205-208.

THRZ - @RAK - AMER - K BLK - HHEE— (1978) 6. 7FRIHE AR A, EFn
52 AR FE BTG EBR A U IRCE R T R BT AR = I ICEAEER, R AUKER IR R
s, 176-198

Fukuhara, O. and K. Takao (1988) Growth and larval behaviour of Engraulis japonica in captivity.
J. Appl. Ichthyol., 4, 158-167.

AR —Z (1999) VPA D AP & SE2FE. KEEGJRE BRRARE S, 20, 9-28.

AR —Z (2000) VPA. “Fpk 12 4F B2 IR AML (A e 37 HEE S 36 5 5 — B IR AL BB & —,
104-127.

P S - IR (2022) AN 3(2021) FET X 7 FA U W NIEREE OB IREEAT.
Fn 3 AR [E R AR O S S AR . FRA-SA2021-RC03-4, 0 3 42 3573 [E])E]
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WK O MG PR FEAM, KEEST - KFEEMFIE - BUE BEME, B, 127pp. http://abchan. fra.
go.jp/digests2021/details/202125.pdf

TEFPE S - SAEIER « - - B T2 1 - SRR - HOolE— - RTIE (2022) &0
4 (2022) FFEEH X 7 FA U W NIEREEOE PREEEE S IZRT 2 R B S E
Bl FRA-SA2022-BRP05-01, /KEEMFZE « ZUEHEME, HEI, S5pp. https:/www.fra.affrc.go.jp/
shigen hyoka/SCmeeting/2019-1/20220818/FRA-SA2022-BRP05-01.pdf

TEFPE S - SAEIER - LH - BT E 1 - L - HoolE— - RTIE - FRIBAIA
(2023) F0 4 (2022) FEE X 7 F A T WA NEREEO EIRGEAN. FRA-SA2022-AC-
25, N 4 IR EERD KR O RS IRREA, AKPET « KEENTTE - BOEHAE, HUR,
50pp. https://abchan.fra.go.jp/wpt/wp-content/uploads/2023/07/details 2022 25.pdf

Mohn, R. (1999) The retrospective problem in sequential population analysis: an investigation using
cod fishery and simulated data. ICES J. Mar. Sci., 56, 473-488.

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.
Pope, J. G. (1972) An investigation of the accuracy of virtual population analysis using cohort

analysis. Int. Comm. Alt. Fish. Res. Bull., 9, 65-74.

G s B AESE T2 (2025) 0 FN 7(2025) AR FAEPERSMROHEE - B IR -
FERTH S R 2 L—2a BT 5480 7 — b FRA-SA-2024-ABCWG02-04, /K EEAT
g8 -« BUEHREAE, BT, 14pp.

IKEERFSE - ZUEHERE (2025a) 5F1 7 (2025) R BIRFHIIZI T 5T L2l FIE & 21K
RO MAR LSS, FRA-SA2025-ABCWGO02-03, /KEMFFE - 205 Ak, A5k, 11pp.
https://abchan.fra.go.jp/references_list/FRA-SA2025-ABCWG02-03.pdf

IKPEMFTE « ZUEHEME (2025b) AN 7 (2025) R IIEEEIRIE KON ABC FEDTZH D
FEARFE . FRA-SA2025-ABCWGO02-01, /KPFEAFTE - #E A, FE1%, 23pp. https://
abchan.fra.go.jp/references_list/FRA-SA2025-ABCWG02-01.pdf

M E— (1985) [KEETR R . EEAEAR, FT, 381 pp.
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fc_years — &

N B SSB
0.15 _J..f 0204
e ‘p‘/ 0.6 " ‘.‘/
015 == -
0.10
0.101 047
0.05
0.051 0-21
o 0.00 i i i 0.00 i i i 0.0 I I I
El 1e-11 18-07 16-03 1e-11 1607 18-03 1e-11 18-07 18-03
[
S R F
=
0.100 -~ 00
0.075
0.21
0.050 - 041
0.025 061
0.000 08

1e-11 1e-07 1e-03
lambda

Te-11 1e-07 1e-03

MR 2-2. Uy P VPAILBITA L EL ba AT T ¢ THITICBIT % p O
NIT&EJREE. BIXEJHE, SSB X8, RITIMARE, FIIiaEIREL, Fo DO FEHH
MU 2 RV EAT 5 £ (2019~2023 42) . FEAO AT A=2 X 107-13,
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1.5
] sigma=0.51
1.0

rho = 0.11

M ERE

1980 1990 2000 2010 2020
&

EX 2-6. IR EFREE & TRMEOXHTE ZOHER
sigma (355507 7 (InS-In(gB)) DOFEHE(RZE, rho (FF%Z2D 1 RO H CAHBR . IBWIK
EITBHED 80% 1 AD &F 2 L DHIFH (1.280 X[H) . IR ITIBLHNE D 95%73
ADEEZBNDHHE (1.960 X[H),

2500 -
y = 0.2215x + 433.29
2,000 - R?=0.273 O
p < 0.001
~ O
3=
1,_: 1,500 A o
g
5 1000 -
'Hﬂ ’
500 A
0 T T T T T T T 1
0 1,000 2,000 3,000 4,000

IRADRERM(BRE)

MR 2-7. FEUPE & | mRf DRI O BEE
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2500 -
y =20.101 x + 528.150
R2=0.133
2,000 - O p <0.05
~ O
=
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MR 2-1. 2B — MEFTE RO
g Gs 1981 1982 1983 1984 1985 1986 1987 1988
(h>) 0 % 39,743 56,656 43,845 58,695 73,338 69,268 16,892 40,342
1 7% 24,712 14,486 32,424 7887 19,582 14,636 16,869 12,387
2+7% 361 7 28 35 375 29 2 0
e 64,815 71,150 76297 66,617 93,295 83,932 33762 52,729
IR 4 1981 1982 1983 1984 1985 1986 1987 1988
(BT R) 0 % 14374 21,459 20,920 23,485 34,728 27,404 6,560 17,273
1 7% 2,295 1,818 3,250 1,270 1,999 2,093 2,637 1,361
2+ 16 0 1 1 14 1 0 0
o 16,685 23277 24,172 24,756 36,741 29,497 9,197 18,634
EIRRE Gs 1981 1982 1983 1984 1985 1986 1987 1988
(BT R) 0 % 83,726 137,415 91,964 113,954 148,085 139,841 50,501 73,301
1 7% 6,564 5,223 9,318 3,941 5,736 5,981 7,535 3,889
2+ 44 1 4 4 38 3 0 0
o 90,334 142,638 101,285 117,899 153,859 145825 58,036 77,190
IR Ge 1981 1982 1983 1984 1985 1986 1987 1988
0 % 0.67 0.59 1.05 0.89 1.11 0.82 0.46 1.12
1 7% 6.93 5.20 5.72 2.54 5.49 8.26 10.04 8.64
2+ 6.93 5.20 5.72 2.54 5.49 8.26 10.04 8.64
¥ (A £ 1981 1982 1983 1984 1985 1986 1987 1988
(g) 0 7% 2.8 2.6 2.1 2.5 2.1 25 2.6 23
1 7% 10.8 8.0 10.0 6.2 9.8 7.0 6.4 9.1
2+ 225 24.6 21.8 273 26.9 27.0 222 193
38 4 1981 1982 1983 1984 1985 1986 1987 1988
(k) 07% 231,490 362,799 192,741 284,805 312,726 353,472 130,043 171,200
1 7% 70,687 41,625 92,961 24465 56,191 41,834 48207 35403
2+ 981 20 77 102 1,025 79 4 1
AFF 303,157 404,444 285778 309,373 369,942 395385 178,254 206,603
Blfaa 4 1981 1982 1983 1984 1985 1986 1987 1988
(k) 0 7% 0 0 0 0 0 0 0 0
1 7% 70,687 41,625 92,961 24465 56,191 41,834 48207 35403
2+ 981 20 77 102 1,025 79 4 1
&t 71,668 41,645 93,038 24,568 57,216 41913 48211 35,404
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iR 2-1. (e¥)

g Gs 1989 1990 1991 1992 1993 1994 1995 1996
(h>) 0 % 18,814 17,031 18,443 20,221 17,570 10,355 11,498 14,061

1 7% 9,270 6,245 22,522 3,848 4,896 7,959 6,581 5,049

2+7% 0 123 120 57 8 17 205 136

G 28,085 23,400 41,084 24,125 22,474 18331 18283 19,246

IR 4 1989 1990 1991 1992 1993 1994 1995 1996
(BT R) 0 % 8,999 7,588 5,569 8,500 6,292 4,239 4,192 5,112
1 7% 985 603 2,698 384 648 852 731 559

2+1% 0 5 5 3 0 1 8 5

B 9,984 8,196 8,272 8,887 6,940 5,092 4,930 5,677

EIRRE Gs 1989 1990 1991 1992 1993 1994 1995 1996
(BT R) 0 % 40,646 85,123 24,938 39,549 39,460 30261 26,772 30,410
1 7% 2,932 1,828 7,769 1,105 1,868 2,630 2,222 1,812

2+i% 0 14 13 7 1 2 24 17

B 43,578 86,966 32,719 40,661 41,330 32,893 29,018 32,238

IR Ge 1989 1990 1991 1992 1993 1994 1995 1996
0 % 1.00 0.29 1.02 0.95 0.61 0.51 0.59 0.65

1 7% 3.23 2.86 491 5.01 4.68 261 2.81 2.14

2+i% 3.23 2.86 491 5.01 4.68 261 2.81 2.14

¥ (A £ 1989 1990 1991 1992 1993 1994 1995 1996
(g) 0 7% 2.1 22 33 2.4 2.8 2.4 2.7 2.8

1 7% 9.4 10.4 8.3 10.0 7.6 9.3 9.0 9.0

2+i% 16.4 24.9 25.4 22.0 23.9 23.5 24.8 25.0

38 4 1989 1990 1991 1992 1993 1994 1995 1996
(k) 0 % 84,981 191,054 82,585 94,080 110,197 73,918 73,434 83,647

1 7% 27,588 18,929 64,839 11,070 14,123 24,559 20,016 16,358

2+i% 1 355 328 155 22 50 590 416

Bal 112,570 210,338 147,751 105,304 124,341 98,528 94,041 100,421

Blfaa 4 1989 1990 1991 1992 1993 1994 1995 1996
(k) 0 7% 0 0 0 0 0 0 0 0
1 7% 27,588 18,929 64,839 11,070 14,123 24,559 20,016 16,358

2+ 1 355 328 155 22 50 590 416

&t 27,589 19,285 65,166 11,225 14,144 24,609 20,607 16,774
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iR 2-1. (e¥)

g Gs 1997 1998 1999 2000 2001 2002 2003 2004
(h>) 0 % 11,652 10383 14,752 26,612 24322 25797 21,180 12,055

1 7% 3,807 4,432 6,614 8,008 6,994 9,188 6,092 10,952

2+7% 166 361 773 211 73 1,649 552 2,698

e 15,625 15,176 22,139 34,831 31,388 36,634 27,823 25,705

IR 4 1997 1998 1999 2000 2001 2002 2003 2004
(BT R) 0 % 4,606 3,021 3,870 9,740 8,492 8,832 8,588 4,888
1 7% 473 403 654 720 891 1,196 653 1,221

2+ 7 16 35 12 3 67 23 108

o 5,086 3,439 4,559 10,472 9,386 10,094 9,263 6,216

EIRRE Gs 1997 1998 1999 2000 2001 2002 2003 2004
(BT R) 0 % 20,449 26,067 28,793 64,131 60,691 59456 53,155 36,098
1 7% 1,935 1,994 2,135 2,172 4,445 4,460 4,190 3,504

2+ 26 72 107 34 14 233 135 295

o 31,410 28,133 31,035 66,337 65150 64,150 57,480 39,896

IR Ge 1997 1998 1999 2000 2001 2002 2003 2004
0 % 0.59 0.40 0.48 0.57 0.51 0.55 0.62 0.49

1 7% 1.20 0.86 2.08 2.95 0.85 1.45 0.59 5.41

2+ 1.20 0.86 2.08 2.95 0.85 1.45 0.59 5.41

¥ (A £ 1997 1998 1999 2000 2001 2002 2003 2004
(g) 0 7% 2.5 3.4 3.8 2.7 2.9 2.9 25 2.5

1 7% 8.0 11.0 10.1 11.1 7.9 7.7 9.3 9.0

2+ 24.0 23.0 222 17.6 23.9 24.8 243 25.0

38 4 1997 1998 1999 2000 2001 2002 2003 2004
(k) 0 % 74,500 89,588 109,762 175231 173,818 173,660 131,093 89,038

1 7% 15,574 21,951 21,583 24,146 34,909 34271 39,102 31,438

2+ 635 1,666 2,386 604 338 5,786 3,281 7,365

Bal 90,708 113,205 133,731 199,980 209,065 213,716 173,477 127,841

Blfaa 4 1997 1998 1999 2000 2001 2002 2003 2004
(k) 0 7% 0 0 0 0 0 0 0 0
1 7% 15,574 21,951 21,583 24,146 34,909 34271 39,102 31,438

2+ 635 1,666 2,386 604 338 5,786 3,281 7,365

Hral 16,208 23,617 23,969 24,749 35,247 40,056 42,384 38,803
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iR 2-1. (e¥)

g Gs 2005 2006 2007 2008 2009 2010 2011 2012
(h>) 0 % 28,082 17,211 23,064 23,128 17,554 20,393 16,660 20,331

1 7% 5,006 16,655 9,528 11,886 20,669 12,605 19421 15,520

2+7% 11 1,432 114 46 1,526 1,118 1,140 1,485

G 33,009 35298 32,707 35,059 39,749 34,116 37221 37,336

IR 4 2005 2006 2007 2008 2009 2010 2011 2012
(EH)E) 0 7% 9,862 5,749 9,089 7,153 6,591 6,752 5,101 8,689
1 7% 501 2,328 1,176 1,708 1,750 1,605 2,609 1,550

2+1% 0 57 5 2 68 46 47 60

B 10,364 8,134 10,269 8,863 8,409 8,402 7,757 10,298

EIRRE Gs 2005 2006 2007 2008 2009 2010 2011 2012
(BT R) 0 % 83,348 44,343 80,898 71,194 65886 90,803 50,741 85396
1 7% 2,710 6,756 3,418 6,726 6,215 5,762 8,757 4,428

2+i% 2 157 13 7 226 155 148 162

B 86,060 51,255 84,329 77927 72,327 96,719 59,646 89,986

IR Ge 2005 2006 2007 2008 2009 2010 2011 2012
0 % 0.41 0.46 0.39 0.34 0.34 0.24 0.34 0.34

1 7% 0.75 4.19 4.08 1.29 1.63 1.59 1.91 9.55

2+i% 0.75 4.19 4.08 1.29 1.63 1.59 1.91 9.55

¥ (A £ 2005 2006 2007 2008 2009 2010 2011 2012
(g) 0 7% 2.8 3.0 2.5 32 2.7 3.0 33 23

1 7% 10.0 7.2 8.1 7.0 11.8 7.9 7.4 10.0

2+i% 26.5 25.2 24.6 23.8 22.6 24.5 24.4 249

38 4 2005 2006 2007 2008 2009 2010 2011 2012
(k) 07% 237,339 132,753 205293 230,195 175,474 274,248 165,714 199,824

1 7% 27,057 48327 27,696 46,806 73,414 45263 65,186 44,353

2+i% 56 3,950 316 169 5,107 3,781 3,613 4,037

Bal 264,451 185,030 233,305 277,170 253,995 323,292 234,513 248,214

Blfaa 4 2005 2006 2007 2008 2009 2010 2011 2012
(k) 0 7% 0 0 0 0 0 0 0 0
1 7% 27,057 48327 27,696 46,806 73,414 45263 65,186 44,353

2+ 56 3,950 316 169 5,107 3,781 3,613 4,037

Hral 27,112 52,277 28,012 46,974 78,521 49,044 68,799 48,391




NAFAIDEFRNBEREE - 46 -
FRA-SA2026-AC025

iR 2-1. (e¥)

g Gs 2013 2014 2015 2016 2017 2018 2019 2020
(h>) 0 % 23,281 16,627 18,449 21,556 14,297 22,535 13,406 24,510

1 7% 18,693 25,108 20,663 18,502 26,244 12,936 12210 14,864

2+7% 0 0 338 104 16 5 204 117

e 41,974 41,736 39,450 40,162 40,557 35476 25821 39,491

IR 4 2013 2014 2015 2016 2017 2018 2019 2020
(EH)E) 0 7% 7,503 5,504 5,548 6,998 4,600 7,289 4,854 7,678
1 7% 2,595 3,852 2,444 2,116 2,642 1,386 1,517 1,995

2+ 0 0 13 5 1 0 11 5

o 10,098 9,356 8,005 9,119 7,243 8,676 6,382 9,679

EIRRE Gs 2013 2014 2015 2016 2017 2018 2019 2020
(EH)2) 0% 113,794 73,697 65397 81,717 47,516 57226 60,656 67,780
1 7% 7417 11,309 7,099 6,067 7,558 4,209 4,457 5,729

2+ 0 0 37 14 3 1 30 15

B 121,211 85,006 72,533 87,798 55,077 61,436 65,144 73,524

IR Ge 2013 2014 2015 2016 2017 2018 2019 2020
0 % 0.21 0.24 0.28 0.28 0.32 0.45 0.26 0.39

1 7% 10.00 3.63 4.13 5.64 6.91 2.84 3.60 5.36

2+ 10.00 3.63 4.13 5.64 6.91 2.84 3.60 5.36

¥ (A £ 2013 2014 2015 2016 2017 2018 2019 2020
(g) 0 7% 3.1 3.0 33 3.1 3.1 3.1 2.8 3.2

1 7% 7.2 6.5 8.5 8.7 9.9 9.3 8.0 74

2+ 25.1 25.1 253 20.2 16.9 16.7 18.9 213

38 4 2013 2014 2015 2016 2017 2018 2019 2020
(k) 07% 353,100 222,626 217,491 251,712 147,680 176,925 167,518 216,369

1 7% 53,422 73,711 60,015 53,061 75071 39271 35870 42,676

2+ 1 1 933 284 45 15 571 319

Bal 406,523 296,339 278,439 305,057 222,796 216,211 203,959 259,365

Blfaa 4 2013 2014 2015 2016 2017 2018 2019 2020
(k) 0 7% 0 0 0 0 0 0 0 0
1 7% 53,422 73,711 60,015 53,061 75071 39271 35870 42,676

2+ 1 1 933 284 45 15 571 319

Hral 53,423 73,712 60,948 53,345 75,116 39,286 36,441 42,995
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fie#2-1. (frx)
o 68 2021 2022 2023 2024
(h) 0 7% 20,353 26,085 30332 18,026
1 7% 12,554 16,339 10,616 18,352
2+7% 30 44 2 0
G 32,937 42,469 40,950 36,379
T R4 68 2021 2022 2023 2024
(E ) 0 7% 6,272 9,408 12,367 7,143
1 % 1,945 2,175 1,812 3,737
2+i% 1 2 0 0
B 8219 11,585 14,179 10,879
EREE G 2021 2022 2023 2024
(E ) 0 7% 68,706 69,178 219375 73,723
1 % 5,613 6,219 5179 22,536
2+i% 3 7 0 0
B 74,323 75,403 224,554 96,260
TR E£e 2021 2022 2023 2024
0 7% 0.30 0.49 0.18 0.32
1 7% 4.63 7.97 8.23 0.64
2+i% 4.63 7.97 8.23 0.64
A E£e 2021 2022 2023 2024
(g) 0 7% 32 2.8 2.5 25
1 7% 6.5 7.5 59 49
2+ 25.1 17.8 20.0 16.4
R A s 2021 2022 2023 2024
(b)) 0 7% 222,949 191,815 538,050 186,058
1 7% 36,227 46,709 30,344 110,683
2+i% 83 120 5 3

4FF 259258 238,643 568,400 296,744

Bl s 2021 2022 2023 2024
() 0 7% 0 0 0 0
1 7% 36,227 46,709 30,344 110,683

2+i% 83 120 5 3

Bt 36310 46,828 30,350 110,686
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i JifcEAGE M
0 7% 0.0 2.1
1 7% 1.0 2.1
2+7% 1.0 2.0

MR 2-3. FHEOEE (P AR, VHRE, R E M

FRA-SA2026-AC025

e PR E -
H i HLLIE © iR M
AR (cm)
1 1.3 — 2.9 0.064 0.00 0.469
2 30 — 44 0.494 0.00 0.353
3 45 — 6.1 1.696 0.00 0.289
4 62 — 7.0 2.737 0.00 0.249
5 7.1 — 7.8 3.979 0.55 0.222
6 79 — 8.5 5.351 0.80 0.202
7 8.6 — 9.1 7.023 0.95 0.187
8 92 — 9.6 8.721 1.00 0.176
9 97 — 10.1 10.339 1.00 0.167
10 102 — 105 11.776 1.00 0.167
11 1006 — 10.9 13.348 1.00 0.167
12 11.0 — 11.2 15.060 1.00 0.167
13 11.3 — 11.5 16.441 1.00 0.167
14 116 — 11.8 17.908 1.00 0.167
15 119 — 12.0 18.936 1.00 0.167
16 121 — 123 20.553 1.00 0.167
17 124 — 124 21.113 1.00 0.167
18 125 — 12.6 22.264 1.00 0.167
19 127 — 128 23.459 1.00 0.167
20 129 — 129 24.073 1.00 0.167
21 13,0 — 13.0 24.698 1.00 0.167
22 13.1 — 13.1 25.334 1.00 0.167
23 132 — 132 25.982 1.00 0.167
24 133 — 133 26.641 1.00 0.167
25 134 — 27.311 1.00 0.167
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LH tin
2 H

1/

.

2H

34

4J]

5H

6H

74

8/

9H

104

114

12J]

3] 0289 | 0289 | 0289 | 0289 | 0289 | 0289 | 0289 [ 0.289 | 0289 [ 0289 | 0289 [ 0289
a1in] 0249 | 0249 [ 0249 | 0249 [ 0249 | 0249 | 0249 [ 0249 | 0249 [ 0249 [ 0249 | 0249
sAt] 0222 | 0222 [ 0222 [ 0222 [ 0222 [ 0222 | 0222 [ 0222 [ 0222 [ 0222 | 0222 | 0222
it 0202 | 0202 [ 0202 | 0202 | 0202 | 0202 | 0202 | 0202 | 0202 | 0202 | 0202 | 0202
7A#] 0187 | 0187 [ 0187 | 0187 [ 0187 [ 0187 | 0187 [ 0187 | 0187 [ 0187 | 0187 | 0187
A 0176 | 0176 | 0176 | 0176 | 0176 | 0176 | 0176 | 0176 | 0176 | 0176 | 0176 | 0176
9oftin| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0.167
10/#] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0.167
1] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0167 | 0167 | 0167 | 0167 | 0167 [ 0.167
26| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0167 | 0167 | 0167 | 0167 | 0167 [ 0.167
13/0#0] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0.167
11| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0.167
15| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0167 | 0167 | 0167 | 0167 | 0167 [ 0.167
16/10] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0.167
171#0] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0.167
18/1#0] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0.167 | 0167 | 0167 | 0167 | 0167 | 0.167
19/1#6] 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0167 | 0167 | 0167 | 0167 | 0167 [ 0.167
20| 0167 | 0167 [ 0167 | 0167 | 0167 [ 0167 | 0167 [ 0167 | 0167 [ 0167 [ 0167 | 0.167
20| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0167 | 0167 | 0167 [ 0167 | 0.167
20| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 0167 | 0167 | 0167 | 0167 | 0.167
23] 0167 | 0167 [ 0167 | 0167 [ 0167 [ 0167 | 0167 [ 0167 | 0167 | 0167 | 0167 | 0.167
241 0167 | 0167 [ 0167 | 0167 [ 0167 [ 0167 | 0167 [ 0167 | 0167 [ 0167 | 0167 | 0.167
25| 0167 | 0167 [ 0167 | 0167 | 0167 [ 0167 | 0167 [ 0167 | 0167 [ 0167 | 0167 | 0.167

w2 | e [ sn fen | | s | o L en [ un | s |1

=N

i/ 02 | 020 | 0253 | 0241 | 0230 | 0221 [ 0213 | 0207 [ 0203 [ 211

15 0199 | 0196 | 0194 [ 0184 | 0177 [ 0172 [ 0169 | 0168 [ 0167 | 0167 [ 0167 | 0167 [ 21

27| 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 | 0167 [ 20

FHIZBWT, Fili 2 L ICFAROEDOFEE KD, Thba 1~12 ATHITHZ L
2 & D KAFEDO M Z Rz,
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MR 2-5. REMOERO Hims] « A~ hY 7 2

2H 6H H 101 114 121

11 34 4] 51 7H 8/ 9

1 0 0 0 0 0 0 0 0

1H lp
2H fi
3H
4H fi
5H n
6 A tim
7H Hn
8 A lin
9A tim
10A fin
11A fip
12A in
13A fin
14H thp
15H thn
16 fin
17H thp
18 A fin
19A fin
20H s
21H ##
22H
23H
24 H
25H

BfE T 2 R

—_
—_
(=]

NN~~~ |—=]—=]—~]|—

NN = ===~ ]=]=]|~]=~]~=|~]|oo|lo|lo|lo|o|o
R~~~ ]~]~=[~|~]|~]|~]|~]|~|oc|lo]|c|lo|lc|c|o
Rl ==~ ]==]~]=[~|~]=|~|~|c|lo|lo|c|lo|lo|c|o

NN I[NNI NI N =]~ === ]—= ==~
NI I[NNI —=—=|=|=|=]=]|==]=]=]|=
[NSIN N\ I T I (ST I (O3 (N (O3 (N (O3 (N (O3 I ST I (SR I I I I IEN IS IE I I I I
N[N D= = === ]=]=]=]=]=]~=]~=]|o
[NO3 [ NSTN I Ol I \ST I O I NST IO (NSO I I I I Il IS N I I IS I I K=t e
v (oo |[v|o=]=]=]=]=|~|~|~[=[~=|~]~]|c]|c]|o
NN~ = ===~~~ |lo]|o
[NSIN NI [ NS (N NS0 I NOR IEu I (S I IS IS I I I I I I R Rl Rl i )

w
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MR 2-6. JaZE - FIHEATFENG O [)v-< bbb L) $#EMIcED 5 1~2 AlmfaondEl s

G I RHERA g EEA
1981 0.25 0.04
1982 0.31 0.06
1983 0.28 0.06
1984 0.42 0.11
1985 0.27 0.06
1986 0.38 0.10
1987 0.33 0.06
1988 0.35 0.08
1989 0.72 0.30
1990 0.69 0.26
1991 0.23 0.03
1992 0.42 0.12
1993 0.43 0.10
1994 0.48 0.11
1995 0.67 0.19
1996 0.17 0.03
1997 0.64 0.22
1998 0.45 0.08
1999 0.22 0.02
2000 0.26 0.05
2001 0.50 0.12
2002 0.58 0.15
2003 0.59 0.18
2004 0.73 0.22
2005 0.36 0.08
2006 0.64 0.16
2007 0.44 0.11
2008 0.52 0.11
2009 0.56 0.11
2010 0.40 0.07
2011 0.17 0.02
2012 0.36 0.07
2013 0.25 0.04
2014 0.31 0.05
2015 0.32 0.04
2016 0.38 0.06
2017 0.16 0.02
2018 0.38 0.07
2019 0.65 0.18
2020 0.21 0.03
2021 0.43 0.08
2022 0.33 0.06
2023 0.24 0.05
2024 0.45 0.10
¥ 0.41 0.10
ISUN 0.16 0.02

SN 0.73 0.30
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MR 2-7. FRTFHDO T A —H

. B|IE Fmsy  F2025 F2019-2023 “E¥AE  HARKEL
T

(FE1) (2 (GE3) (1 4) (g) ¥ HE
0 7% 0.06 0.44 0.18 0.32 3.0 2.1 0.0
1 % 1.00 6.93 3.24 5.96 8.7 2.1 1.0
2Ll e 1.00 6.93 3.24 5.96 18.8 2.0 1.0

1A 4 T IORE B 2355 T MSY & 32819 5 K MEDHEE DRI L 728 IR (T772
DH, A4 FEEPRFEN T O Feurrent D ERINER)

2 A 4 FEEFIEE S CHEE SN Fmsy (T72b b, S 4 FEEFGHECTO
Fcurrent |Z Fmsy/Fcurrent Z#M7T 724 D),

3 AEE OB CHEE S 7z 2025 FEOETRED & T 2025 O JMEE N EIT S
Y] (2020~2024 4F, 38 T R o) 12725 KO ITAE LT Fo BICRIXEIEFZ R <
5 4R (2019~2023 4E) DOEEBIONYEF LR T (0 53% M 1 0.05, 15%A : 1.00, 2+5%
f:1.000 & L7,

W4 0 AR OB IRIM THEE 72 2019~2023 4EI1235 1 D AEER I O 14 F, 2026 4E LA
DBLRDOIEIETETORRTHNZZ DO FEZEH L7,



NAFAIEFRNBEREE - 53 -
FRA-SA2026-AC025

HREM3 BE/NTA—F LFMERDOBE

MiRF 3-1. FAEERRKNDNT A=

A PERSFR wfbiE | B a b S.D. p
R lr— e AT 478 | /N Rl Fis 2.158 32,678 0.444 -

a & b I ISP AEERBRKOHEE T A—% | SDATMAEDFEHERAE, p lLH BRI T
b5,

MR F 32, EHILVEM L MSY

HH fiE B!
SBtarget 43 Thy | EeREc A E B MSY % B3 581 A % (SBmsy)
o FRSVE BREL YR, MSY O 60%0D i B3 555 Bl &
SBlimit 17 Fhyv
(SB0.6msy)
YK e, MSY O 10%0 i B H D8 &
SBban 2 Thv
(SB0.1msy)
%SPR (Fmsy) 49% Fmsy (254" %%SPR
MSY 39 The | RFHpLAEE R
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e 3-3. TFEOB AR L RET
HH & B!
SB2024 111 Th | 2024 FEOB &
2024 2024 FEDIMET (BEMRELF) (0 5%, 1 7%, 2 LA )
=(0.32, 0.64, 0.64)
U2024 12% 2024 FEDOIEIEE|S
%SPR (F2024) 60.4% 2024 £ D%SPR
%SPR (F2019-2023) 51.2% AR (2019~2023 4F) O E %S9 5%SPR
BHLFLMEE L D g
R A E B EB T8 EICHT5 2024 4
SB2024/ SBmsy 2.57 B
DO EDL
SBmsy ZHERFT DI TR 5 2024 FDifa ST
F2024/ Fmsy 0.68
D Hr*
HAaEDKE MSY #FEH 3 HKkHEE FFD
TS D K U SBmsy ZHEFF§ Ak HEE T A5
HagEoOHE)nH AN

#2024 FEDIRIRFK D F T Fmsy DISEE% 5 25 F #%SPR #aH L TR L. SRR,
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MRS 3-4. 2026 FEO T A E & T

FRA-SA2026-AC025

2026 FOF & (THRIEHIE) :66 T-H
2026 D
. ﬁi 90% BLRDIBIEEIC
g s X e ALIS S50
H . y X N
TS o WL (%)
(FFr>) (F/F2019-2023)
(Fhrv)
B=1.0 49 24 — 82 1.36 18
p=0.9 47 23 — 78 1.22 17
p=0.8 45 21 — 75 1.09 16
p=0.7 42 20 — 71 0.95 15
p=0.6 40 19 — 66 0.81 15
p=0.0 0 0- 0 0 0
F2019-2023 43 21 — 72 1.00 16
fEZ 3-5. ABC & FHIglAE
2026 HD 2026 FEOH A E BUAROE LRI
i N 2026 ED
ABC THINEE *T 5kt L (%)
(Tr) (Fr) (F/F2019-2023) PR
45 66 1.09 16
AR
*ABC OFLEIZIE., &F0 6 4 5 A ICBfESN =T EIREFL T #HC B9 2HE | THLY #76
S [KEBUREHRS ] 2R TED b IAES AR U= s B HI 2 -,




3R 3-6.
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F72 D B & AW Tk TS 5

FRA-SA2026-AC025

£ ASNQAE R ESUIUN-

2(135 F 90% 2035 BB BN T O

T @ﬁﬁﬁi SR B RIS (%)
THIE A E (Fho) -

(Fr) SBtarget SBlimit SBban
B=1.0 44 17 -85 44 95 100
p=0.9 47 19-90 49 97 100
=0.8%* 50 20-95 54 98 100
=0.7 53 22 -100 59 98 100
B=0.6 56 24 -106 64 99 100
=0.0 98 53-166 99 100 100

F2019-2023 52 21-98 58 98 100

LU A THMAT S B
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HEEM4 AERROBME

I VR K PE SRR FE R B (Fnalk (LR~ A3 IR 0 11 FFIR) 12 &2 0 5Bl S AU TV 5 AUL4F B ¢
> b, BEUOWREA NORPAC * v bk DFRE R &2 L 2 INHE IR A L EIN I A4 | 2T MR
% L OIZEHE S AUT W D, 1980 = LARRIC AL KIE 2 & JE BL#E CIT o - AFE ORE R% H
VN, TR - SRR (2008) IZHESWTHRBIEINEZBET L, FFED 1~12 ADfEEZAEFIL T
BAEDPEIN B A HEE LTze I BEUC O W TITIRES (1983) ORUTHEST-, I
BJFEFRFRITOWTUIEA T (1995) 108 SIS (R%E&R) DETH D 0.6 Z H\ e,
A S ORLE X 2 DL NS (2R 4-1) . #IE o R0 2,467 BI/AETH D |
1,940~2,909 [Bl/4FE- D& Td - 7,

5| X #k

PREBEE (1983) W% 7 FA U VIIOFRERE LIRE L ORR. # 15 HMEAEXK 7 2 v 7
WV ZEN7E S, 59-64.

RS - 84 4L (2008) 1980~2005 “EDHAF NHFICIIT DI X 7 F A U L DFEYNESy
Aii. HIKGEE, 74, 636-644.

S 9L mH o FE - NEFE - BEEE IS - EIBE - AR & (FR) (1995) B AJE DK
BT B~A Ty, BB ITF AT, $5H, IAAAL T, BLO~T POIFA
& ANV A AL TINAED A RIGATIRDL © 1991 4 1 H~1993 4 12 A. /KEEFFFFERT & IS
BRRFFEHE U — X A-1, 368 pp.

35°N A
34.5°N ~
34°N ., x -" T
33.5°N

33°N

32.5°N ~

131°E 132°E 133°E 134°E 135°E 136°E

MR 4-1. WFNHEOIIHEFRAEICRS T DA R (x) ORLEX
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HWEEMS BFEFMER DR

WEAEE (2024 4EE) OBWREARE R GTEIED 2025) & A4 ORGSR 2
% &L 2021 FLARTRC 2027 FLAREOHEEMIZ R E ZREVMI A DR D> 7o h3, 2022~2026
FOHEEMEITE LT (2K 5-1~5-3, filid# 5-1), FlxiX, 2022 FFOIAEIT T HE
ESh., 2023 FOMARIT EHFEESHEZ (R 5-1),

2024 EFEFEAR D 2022 AEAMAE (R 5-1 OF =) 1%, 2024 FEEFH CF 2 —=2
TORGEL 72572 2023 - 1 L R—FMETH L, Ta—= 7 DOFER, 2023 4 1 5%
O F PMEMEIZHEE SIND Z LICL > T LRAOEFREN S VEICHEE S, - T
2022 FHIIAE D FEVME L L THEE STV e, SFEFMICE N T Fa—=0 7 Oxf4:
T D 2024 4 245D F IHMEVMEICHEE 7223, 2+ fa D f 2503720z, 2+
ALY bR L EOERBEE®HO LRIV, 207D, 1 AR ERERD
2023 M E (FEK 5-2 DFRH) 02022 FEOMAE (LK 5-1 OFR=4) X 2024 4
R L v & FHEESHE GfEE 5-1),

AAEFERM O 2023 AEINAE (X 5-1 OFRIEA) 1% 2024 FEE Rl CTIX 0 A Th -
Tl Fa—=U T OMETIE P, SFEFMITIE I mAE LT, ZOF BT
a—= VT DORBRLE ST, Ta—=U T ORR, 15MAD F MRWMEICHEESND Z &
IZE - T, 1 AOEFRED & EICHEE Zdu, 1> T 2023 AR S & ME & L THE
E Sz,

ARHEOBRDOEMRIZ 0 A TH LD, BREITMAEL U2 E2 LT 2N
5-3), LAED X HIT, 2022~2023 FEOHEEEIZDOWTIE 2024 FEEFEAT & 447 B 3EAT o
TRE7REODF B IVIZAY, 2024~2026 F2 T TEEDN/NE L 220 | 2027 FLLEO T HIE
IXITER CAE & 72 o7z (2 5-1~5-3),

2024 AR & A RIS BT 2 i R OHER 2 21X 5-4 1R T, mEICIERE A
EWVIIR OGN o Te, 7235, 2024 FEFEAGIZ I T 5 2024 FE D& (FH 37 F Ro),
BLOSEETMICI T 5 2025 F0fER 38 T hy) IIRKEMTHD (FEER2),

5| FAXXRK

EFES S - mfIER « ZHA- - JEIERLE - HoolA— - HEFIEEZ - R TFIEZ « ARILAEHE -
PEIS SR (2025) 0 6 (2024) 4FEED % 7 F A U LW NMEREED G IHFEAG. FRA-SA
2025-AC025, 5 FA 6 FEEEFL D3 E LA AR O 1 SE G PRREAM, KPEST K PEMTIE - B HEAE,
AL, 65pp. https://abchan.fra.go.jp/wpt/wp-content/uploads/2025/03/details 2024 25.pdf
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MR 5-1. FHIFEER OFFEOBME, MAR, BIOEER

(a) Blfai (T h)

REAAERE /AR | 2021 4 2022 £ 2023 4 2024 4 2025 4
2022 89 75 56
2023 4 37 96 114 75
2024 F 36 47 59 105 73
2025 36 47 30 111 84
(b) MMAE (f82)
MR /A 2021 4 2022 4 2023 4E 2024 4 2025 4
2022 A 712 712 685
2023 1,264 1,299 702 703
2024 ML 687 1,076 1,253 702 701
2025 ML 687 692 2,194 737 707
(c) MR (Fhy)
PR /AR 2021 4 2022 4 2023 4E 2024 4 2025 4E
2022 AR 34 46 41
2023 4 33 53 37 49
2024 4FFE 33 42 42 37 48
2025 33 42 41 36 38

2022 4 FE DG PEHM > & AR B - A BIRIE R AR - e 2R — Mg 2 T 5 X 9 1278
ST BAESMARDBEAORMIZaR— MEIZ X 2 HEEEZFRT, AEEDORAD
BOEIXFESE (BHEM) | BOEOPEITER FEEM)  FaOBMEITNR TR T 2K
EMEZERT, REOEMEIX B % 0.8 & L E 20 H L=5E6 O TR %2 %
T, WEAEFE (2024 4EJE) ZLL#CT 5 & 2023 4FO B EN T HEE L 720D ZORER, 2022
FEOMAEYL FTHEEL 2o7z, Fi2, 2023 FOMAEIT EHBEIESNTZ,
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HEEHNGE6 LITXICETLHIER

WENIETIE, 7 A2 RELEEDRELTNDLID, UTICY T ACET 4L
e D L RC i E ST Lt

1. 34 - [E]F

B~ N OB MHE THRAET HEEICINZ . KREFERE R COEFITHEAT 5
RO G W NI RE L, GRS Z L, M NI OEREZRICE
T 5T AR DL IR X CHAET DR OB IR UE & B OB 7 ) R
T5 (JEA 1971),

2. fEEOHERS

VT AT ZEMROEMIC L > THRE I D, 1981~2024 FFIZB1T 5> T A DR (A
¥ BIEAFENGHIB T AL BN ORER) 22X 6-1 LHiER 6-1 IZ7-7, £
7o, UG SORFIRR] - fERERNREEZ MR R 62 1R LIz, 7 ADfEREIX
1986 1253 7 h v TR ERo Tt A EM Z R L1998 4RIZiX 2.1 B bk 7r oz,
ZDH%IZ1.8 T~39 5 hOMTHRE L TEHY, 2024 FofiERE (BEM) X240 5 b
U ThoT,

3. RS )&

T ARG L T OO EMREORK T, CFndkiL R 2 Mk, KRBT 1 iR, &
VR 2 Vb, BRI 1R 2B SRR OEE A RS (2K 6-2, iR
6-3), AMEONREHE CITIREFIC2ET I MOBEBEZERT 5720, HiFHETEL
7oo HIGHEIE 1990 FEARLARE, JBUDME N A 78 L7223, 2000 A% - LARR LI Ak 1 X Vi
MZH D, 7B, FHEICBT D ERARBHICBIT 5 v 7 AEEO AT, WA NES
RO T A ERED 11~19% () 16%) &2 hHd 5,

VI ARG L T HOMOEHOEAM (SR 1E, JKER 1E) (281 Mk
KO Z R (2K 6-2, iR 6-3), HREEREEIE 1990 FFARLIRE, B
HU | FFIZ2017~2021 FFIZHT THFIZHED LTS, BIREN D OB & B I L,
IR, —EOEAMICIB N T 1 ES 72 OBERHEZE L TNDL LD ThHH, FERERO
FEMZLEIRICITE o TR, ZDT2D | BEAROERICONTIISERH R E L TRRT
Do

4. G EFEIEMEOHER

VT R B RIERI G L T AONE D 6 SORFWRIHIZIONT, BEDHATES S 7Y
72 iR (LI, TCPUE)] &\ 9) OFHfE (/i) 27 (RHEK 6-3, iR
6-3), E7o. 2 DOEARMIZONTDORKED CPUE OFHE (F /M) b7, WTiho
CPUE [ZoW T, IIIHL LAY, 2000 R LUK, S IME A 2R~ LT\ 5,
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5. = Dih

WP O P IEICALE T AR ClrX, PEIVRITIZ WA T AORBMBHEGE L TRV |
ZOHERE LT, A ADEBEREE DAL E0MER ST\ 5 (Fujitaetal. 2021,
Yoneda et al. 2022) ,

5| FASCHk

Fujita T., M. Yamamoto, N. Kono, T. Tomiyama, K. Sugimatsu and M. Yoneda (2021) Temporal
variations in hatch date and early survival of Japanese anchovy (Engraulis japonicus) in
response to environmental factors in the central Seto Inland Sea, Japan. Fish. Oceanogr., 30,
527-541.

WAREH (1971) 27 AP (FZ 7 A) & & ORLRIZHOW T, B 45 4Rk LR
IKPERRBRY W, 159-163.

Yoneda M., T. Fujita, M. Yamamoto, K. Tadokoro, Y. Okazaki, M. Nakamura, M. Takahashi, N. Kono,
T. Matsubara, K. Abo, X. Guo, and N. Yoshie (2022) Bottom-up processes drive reproductive
success of Japanese anchovy in an oligotrophic sea: A case study in the central Seto Inland Sea,

Japan. Progress in Oceanogr., 206, 102860.
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WEFE6-1. VT ADMER () OHR

£ Ea

1981 16319
1982 26,264
1983 45,012
1984 33,443
1985 50,224
1986 53,385
1987 38,042
1988 46,157
1989 45,071
1990 34,426
1991 36,223
1992 27,700
1993 27,327
1994 24,577
1995 24,983
1996 25,557
1997 22,615
1998 21,446
1999 37,123
2000 34,780
2001 26,413
2002 35,299
2003 37,813
2004 26,239
2005 20,598
2006 18,410
2007 26,340
2008 27,861
2009 27,186
2010 36,555
2011 19,782
2012 33,048
2013 29,932
2014 26,291
2015 26,715
2016 31,324
2017 25,222
2018 21,975
2019 29,224
2020 27,459
2021 39,005
2022 25,453
2023 31,766
2024 24,405

2024 FIXEEMTH D,
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EFR 62, WINMEIZE TS [LbT ) Mo EEES (F) OHER

G2 ki A S [if] 1 L1 T By A g I Koy = N T
1981  3.096  1.521  4.126 0 2256 0 0 0 3254 1703 1411
1982 2951 1445 6,077 0 4829 0 0 1,670 45828 4089 1908
1983 3411 4449 17,574 0 6,608 0 0 2528 7474 2657 1861
1984 2017 3,964 12,726 0 5261 0 0 1,626 5369 1946 2297
1985 3,591 3,709 20,515 0 6,008 0 0 1,893 8819 5212 1767
1986 3,708 3,717 22,651 18 4342 0 0 3,626 8436 5943 2,168
1987 2784 2,676 14224 4 4984 0 0 3241 6005 3,622 1630
1988 3,853 3,114 15,920 45 7,360 0 0 3,900 4808 3,559 5,106
1989 4439 2868 16,528 26 4,606 0 0 4819 7713 1424 3962
1990 3,143 2,559 11,995 0 4306 0 0 408 4578 1292 3441
1991 4,116 3,504 12,549 0 3,637 0 0 1,785 5740 2249 3,550
1992 2994 2450 8,099 0 3.238 0 0 2224 4731 208 3,083
1993 3291 2515 8377 40 3.553 0 0 2667 3,702 1427 2826
1994 2255 3373 8535 2 2476 0 0 1,651 3301 1,709 2481
1995 2998 2353 8,110 0 2417 0 0 2033 2334 1546 3.729
1996 4227 3,174 7,170 0 2412 0 0 1335 3014 486 3,740
1997 1962 2441 7,007 0 2,079 0 0 1324 2998 1401 3,986
1998 2487 2875 5525 0 1,948 0 0 764 2514 1,111 4,749
1999 3903 4722 11,717 0 2,095 0 0 1978 5363 2287 5797
2000 3,102 2222 13412 0 2,625 0 0 1,705 3976 2,154 6952
2000 2,076 2,112 10,679 117 1,830 0 0 1,750 2470 1471 4366
2002 2,636 2,831 15,695 99 2,879 0 0 138 2564 1,954 6,123
2003 3235 3387 13365 154 2,756 0 0 1,39 5503 2802 5216
2004 3364 3,032 8,629 84 1,732 0 0 1,550 2878 1,827 3,142
2005 1220 1,489  3.837 80 2,756 0 0 1,895 1932 1980 5408
2006 2407 1292  3.853 76 1,671 0 0 1950 1675 1292 4,194
2007 1,742 3249  7.834 277 2237 0 0 2,680 2114 1593 4,605
2008 1,534 3,154  8.807 287 4,250 0 0 1,896 1876 2,082 3975
2009 1,194 2,959 9,133 464 2,497 0 0 2,006 2462 3202 3269
2010 1,808 4,995 14,504 693 2,683 0 0 2,733 2833 1,798 4,508
2011 1485 2,019 6,598 234 1,980 0 0 1,882 2516 610 2,458
2012 2338 3,700 13,483 435 2,823 0 0 2,189 3,183 1,597 3,300
2013 2,118 3,939 11,884 588 3,040 0 0 1,819 2642 1,043 2860
2014 1,982 3,587 10,739 517 1,828 0 0 2330 2,083 568 2,658
2015 1,545 3,943 11,691 421 2,130 0 0 1,623 X 708 2,339
2016 2,756 3,859 12,516 665 1,708 0 0 2,527 X X 2,956
2017 2,042 3,119 9,586 740 1,454 0 0 1,499 X x 3,201
2018 1209 2,937 9437 336 1,674 0 0 1,307 1,858 899 2318
2019 1,831 3,713 14,505 594 1,709 0 0 1,456 2,143 850 2,424
2020 1,405 3,189 13,972 415 1292 0 0 1,697 2298 1,085 2,107
2021 3,133 5,196 19,834 817 1,579 0 0 1913 2894 1,088 2,551
2022 1,721 3206 12418 583 1,281 0 0 645 2,544 758 2,298
2023 1499 5299 15,851 991 1,441 0 0 1472 2881 570 1,762
2024 1,700 2,798 11,747 427 1,187 0 0 1,130 2360 250 2,805

2024 FITEEMTH D, x @ MEHENAFE I TR,
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MRE 6-3. WEPED > 7 AMOE MR 5 R H &AM O CPUE

& REA S
i CPUE AR CPUE NS Sk EAEIE

(b /H RS (%) (ho /150 (&)
1993 — — 0.17 366
1994 0.32 1,586 0.16 331
1995 0.36 1,675 0.16 255
1996 0.56 1,513 0.17 256
1997 0.53 1,306 0.19 364
1998 0.44 1,396 0.14 323
1999 0.82 1,308 0.32 335
2000 0.73 1,388 0.23 372
2001 0.53 1,536 0.18 282
2002 0.55 1,571 0.16 320
2003 0.65 1,483 0.33 317
2004 0.79 1,096 0.23 227
2005 0.39 1,123 0.15 243
2006 0.40 1,228 0.15 281
2007 0.47 1,401 0.19 269
2008 0.53 1,377 0.19 279
2009 0.49 1,301 0.26 227
2010 0.79 1,380 0.23 267
2011 0.53 990 0.21 267
2012 0.59 1,467 0.26 314
2013 0.66 1,075 0.30 224
2014 0.61 1,117 0.20 244
2015 0.47 1,392 0.19 223
2016 0.56 1,380 0.25 219
2017 0.48 1,202 0.27 215
2018 0.41 1,166 0.29 173
2019 0.54 1,367 0.34 136
2020 0.58 1,174 0.39 136
2021 0.70 1,473 0.42 110
2022 0.50 1,315 0.36 122
2023 0.55 1,275 0.36 140
2024 0.53 1,102 0.37 144

FEJHIRHENE 6 S OREIEHITIS T D AR HIEHR I O ME,
PEJBRERIENL 2 S OIEARIRIZ 1T L R R D V1,
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HMREMT7 BETOERFMBERZMALEZAHRETH ABC EEH

BUE, RRBETIIEFRA (1~12 H) TEFEHM ATV, JEFTO ABC Z:RHDTHD |
JEETOEHEENAESN TS, SBOEHTORED D, [BETOE IR
AR L. 4 A~FUE3 A2 RHIE L LG A 0L RIE LT,

HEHE CORBERR EICOW I~ 355 IR R O EJFFHI CEM I L Tn b )
% (aEH 2025) #5%12 Uiz, BRI, £9E0T 5 40 (2020~2024 4F) (I281F
ZAEHR - H BREEIS OB A RD 7o, RIZ, JEFEFHAE L7 2026 4F ABC & Z D34

(2027 4F) DR EWRIE R ZFR] - A BEERS OFE Ty L, FEIChH b TH
Ft L7z, 2026 - 4~12 H & 2027 4F 1~3 A OB EZ 557 25 2 & T, 2026 FfH (2026
4 H~2027 43 H) OfEELZRE LT, g A U7 g s R O BHE
ENT22026 4D ABC (345 T b Th ooy (e 3-5), HEL L2GA, 4 T b
VB AESY

IR DA VT 1981~2023 -0 B4R fl & 2 g s (4 A~B443 H) 12t
Lo (2R 7-1), BRI IR HHFERE RO IX, 94~111%D M TEH) L7z

(¥ 101%) .

5| FAXXHK

) B « (KB « RIS - ERAAIR - EiGHOL - e x THIR - FRE - 20k % -
F)IFNHE - B 96 (2025) BN 6 (2024) AFREE~ Yot G BE R A O EIRFEAT. FRA-
SA2025-AC006, 7F1 6 LFFEFHNE R K D i E IREEAM, KPEFT - KPEERTIE - Z0H
RS, AL, 65pp. https://abchan.fra.go.jp/wpt/wp-content/uploads/2025/03/details_
2024 06.pdf
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