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TEOGIRE, BEE, BEE, BIUNAEEIS

e TR BifaE R F/Fmsy RIS

(Eh) (Eh) () (%)
2017 83 34 22 0.87 27
2018 91 37 22 0.77 25
2019 99 40 19 0.61 20
2020 109 54 28 0.75 25
2021 130 64 22 0.51 17
2022 138 64 30 0.63 22
2023 138 74 - - -

* 2022 5, 2023 FDOEILF R TR SEHETH D,
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#3-1. Y UNT AAHER RS RBEOEMBRIRER (F2)

& 2T HMIE 12 DI AE FE & 2T HMIE 1% D HE /MK Ff
1966 941 941 2000 568 2,818 1,610 4,996
1967 792 792 2001 450 1,718 940 3,108
1968 484 484 2002 456 1,880 972 3,308
1969 1,488 1,488 2003 274 1,313 810 2,397
1970 1,626 885 2,511 2004 162 906 361 1,429
1971 1,686 1,298 2,985 2005 195 1,026 516 1,738
1972 1,819 1,481 3,301 2006 329 1,282 814 2,424
1973 1,128 1,445 2,573 2007 744 1,514 1,185 3,443
1974 1,993 2,624 4,617 2008 830 1,665 1,542 4,036
1975 1,766 1,688 3,455 2009 517 927 1,087 2,531
1976 1,251 1,188 2,440 2010 502 1,161 1,009 2,672
1977 780 1,506 2,287 2011 610 1,335 1,538 3,483
1978 1,965 2,109 4,074 2012 615 989 1,110 2,713
1979 1,515 1,849 3,363 2013 643 1,175 1,214 3,032
1980 1,591 2,231 3,822 2014 533 1,377 905 2,815
1981 1,762 2,673 4,435 2015 393 993 773 2,159
1982 1,202 1,892 3,094 2016 423 940 659 2,022
1983 1,515 1,563 3,079 2017 469 1,082 671 2,222
1984 1,084 1,713 2,797 2018 392 864 983 2,239
1985 951 1,836 2,788 2019 541 767 634 1,942
1986 1,130 2,153 480 3,763 2020 620 1,267 891 2,778
1987 903 1,913 474 3,290 2021 483 1,144 545 2,172
1988 675 1,181 351 2,206

1989 933 2,250 354 3,537

1990 1,174 2,266 372 3,812

1991 1,424 2,476 549 4,448

1992 1,083 2,614 537 4,234

1993 887 2,783 776 4,445

1994 643 1,872 599 3,114

1995 700 2,160 502 3,361

1996 676 2,753 946 4,375

1997 789 2,638 827 4,253

1998 570 2,149 1,164 3,883

1999 727 2,991 1,742 5,460

2021 4= s & A FHE T I A A,
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32 Y UNT BARMERE PR OIE O A 2SS ) Bl L OEHE(L CPUE

i AERESE i () M L7
125 EMEE 27 5 BEMIE FR¥E{LCPUE

1970 37,362 30,962
1971 38,391 35,038
1972 33,536 32,693
1973 35,587 38,651
1974 51,273 32,913
1975 34,062 32,980
1976 33,733 38,645
1977 32,626 36,003
1978 45,322 40,638
1979 52,024 45,525
1980 61,736 42,795
1981 75,411 39,101 1.0
1982 60,918 44 464 0.8
1983 55,400 42,964 0.7
1984 83,312 46,122 0.7
1985 84,653 44,851 0.6
1986 104,025 33,058 0.7
1987 106,285 41,646 0.7
1988 93,127 34,976 0.5
1989 114,094 37,431 0.8
1990 102,144 41,378 0.8
1991 107,221 34,889 0.9
1992 118,035 31,546 1.0
1993 109,717 28,368 1.0
1994 101,070 25,957 0.9
1995 98,061 21,648 1.1
1996 103,441 20,633 1.3
1997 100,130 19,343 1.5
1998 102,367 21,210 1.6
1999 88,159 20,040 1.5
2000 78,092 20,014 1.4
2001 77,794 19,827 0.9
2002 76,044 20,250 0.9
2003 70,750 18,431 0.7
2004 64,666 17,198 0.5
2005 54,982 16,750 0.5
2006 57,180 17,791 0.7
2007 51,523 19,605 1.2
2008 48,017 18,579 1.5
2009 46,949 14,472 1.1
2010 55,770 17,275 1.3
2011 55,172 20,020 1.2
2012 52,071 18,083 1.3
2013 54,057 19,508 1.2
2014 56,736 13,855 1.2
2015 59,875 15,846 0.9
2016 43,021 12,060 1.0
2017 38,722 13,815 1.0
2018 35,857 15,385 0.7
2019 38,454 14,980 0.9
2020 36,975 14,286 1.6

2021 42,042 9,974 1.5
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FA4-1. VU T AAHER PE SR O G IR ARAT A R

WEE  ARE  BAE BIARK B E B

il (by) (b)) (b))  (FRR)  #SPR FlFmsy (%)
1997 4,253 12,568 4,526 85,198 13.18 1.27 33.84
1998 3,883 13,455 4,336 61,537 17.04 1.05 28.85
1999 5,460 13,749 5,151 57,557 11.13 1.40 39.71
2000 4,996 11,243 5,175 62,020 9.38 1.63 44 .44
2001 3,108 8,974 3,346 27,618 13.62 1.25 34.64
2002 3,308 7,583 3,177 24,434 9.23 1.55 43.62
2003 2,397 6,013 3,327 42,459 14.16 1.22 39.86
2004 1,429 5,772 2,424 49,385 23.27 0.78 24.76
2005 1,738 7,712 2,490 64,398 25.13 0.75 22.54
2006 2,424 8,906 3,625 56,339 20.67 0.89 27.22
2007 3,443 11,530 4,560 36,014 17.85 1.00 29.86
2008 4,036 10,465 4,984 37,702 14.33 1.19 38.57
2009 2,531 8,484 4,564 53,070 19.95 0.92 29.83
2010 2,672 9,527 4,386 50,069 19.37 0.94 28.05
2011 3,483 9,689 4,068 47,541 12.73 1.27 35.95
2012 2,713 8,820 3,852 34,714 17.94 1.00 30.76
2013 3,032 8,835 4,216 33,545 15.29 1.12 3432
2014 2,815 8,064 3,852 35,019 15.08 1.15 3491
2015 2,159 7,135 3,030 36,512 1891 0.96 30.26
2016 2,022 6,996 3,030 40,173 18.50 0.98 28.90
2017 2,222 8,349 3,351 46,285 21.52 0.87 26.62
2018 2,239 9,089 3,662 49,922 24 .41 0.77 24.63
2019 1,942 9,906 4,044 34,599 30.84 0.61 19.60
2020 2,778 10,919 5,392 63,016 25.67 0.75 25.44
2021 2,172 12,973 6,382 - 36.11 0.51 16.74

LI JRE : BRI RA LTAERRED . 1SRRI 5 RE
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HEREM 1 BRFFMEORN

Rl - AR AL ] - FRREREIC OV IR E R, BlR&E
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Blfa g ! — | R — e AT ¢ 7 RIEAEERLR (1997
B ~20194ERREEDIMAE « BlARIZIESL)
DOF BN
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2022 4F F |3 2019~2021 4F F OFHMEE L, EM/ T A —X 1% &
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— | 2019 AREEOIMA R - B RIS <)
EFRRT RIS T 25 4« OBHEN DR
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A~ F P AR B AUl S5 < s R G

SRt WO BRI, TR B, AR,
HELRH BT & 0 P
]
o ﬂ 20234EDABC
B . 20234E OB R THIMEIC X 5 s
PRI SRR T HARI & B & L D FR A B

KRBT ETIRE BT $HC B9 2 TR IT I8 1T 2 B B AR YRR 0T A BB AL 2 o
a2 S FE A TER S D,

(http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
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WREH2 HEAE

(1) FRFwp R E R OHEE

D1 25 VCEMEIZOWTIE, BEIRERHEICE T 285 OEREMR., BEIER LIV
AN B A LA R L LT T aE BEURBIRIZE] E BT U 7o MERER D IR Rk & (i
LT, MERERIRRFAZ & & ICHERER 3 X OV 4 2818 (1~3 A, 4~6 H., 7~9 A, 10~
12 A) OFRE—IREBMRE VT 4 PHIBIOERERNEEMREZ KD, 1 5O HE (4
X) DR TH ZIEIXTZ & T 1 20 QEMEOKREREREIAZFHE L-, S5,

HERERFS KOV 4 LB O REFERIZR Pk 17 A EIRRE R A E) 12X VAR AR L,
M2 A5 LRI R AR A G LT,

@ 2 29 OEMIEIZOWTIE, BRI ERICKEG T S - 8a B IR AL & 07 R11
RS, MEAZO A BIAERERZ RO, S5, MHEARD 4 LHBIAE — (KR
BIfRZ T 4B DR EBIE MR Z KD, 2% 5 V&K (BIREFEME ST &
INE (BARES TR DR T XIEIZ L T 1 £ 9 NEMELSOEE DR % 5
R, 61T, MEREAA D 4 EHBIOFEERMBEIRIC L D Flnoofig L, FEhfE R
BEiE L,

@ EIFHHEICAHWERERKL. ERoO, Q&2 AW, £ 4R 0
RET, ERoEEMSK, AR —HREBERES L OEREEMBIZED D RO 7= Elm 5 o
HEL, FEBIAE RS TR L CEE L,

(2) EIREHEE
ERBRITETE RO FHFITIX Pope DA AV (Pope 1972) ., 4EBIAESIEIREE A RO T-,

Ngy = Ngy1y+1 €Xp(M) + Cqpexp (M/2) (1)

Z 2T, Nyl Xy FICBIT % ail OEREE. Cayl Ty FIZH T D amDIIERE A ~T,
HARFETAR ML, AN - Ao (FF1960) (2L V. EEfFEl%z 8i%e LT (M=25
—REAER 8% =0.3) RT-, 3k (AT :3). 4l E (RAT : 44) 121X, #hEh
(2). 3) K&V, FEIZBIT D 450, EE 3MOIEBIREFIXE LW E L,

C3,
N3, = CryiCo +yc3y Nyyy+1exp(M) + C3 yexp (M/2) (2)
Nipy = 222N )
ahy T g By

272U, B (2021 4F) 1%, 2~3micd LT 4) XA -7,

N __ Cqyexp M/2)
ay 1—-exp (—Fa‘y)

(4)

BTAE (2021 4F) D 2~3 %L D Fix (5) XKAEHAWTEHE LT,
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Ca,yeXp (M/Z) (5)
Ng,y

Fy=—In <1 -

BUTHEE (2021 45) @ 25% D F L, fiF4 (2021 4) ZFR<EIT 34 (2018~20204) @
PR ONEIE A LU T CHEE SIS RIHFO 353%0 FICH U TR Lz,

2001 FFE00 BT (2021 42) &£ TO 2 kALl EOEJE & EOEHE(L CPUE OFk 7
Ffnz (6)., (7) XLk, Zhzi/MbT 2 X9 RRETFED 3mAD F 2R T,

Y ol — )y o

y=2001 Y
ny
B
y=2001 Y

|~

q= (7)

2T, IR TR L CAE (L L2 IR OFE (L CPUE, B X 2 &l EO&EJRE, y X
LY I3EEF (2021 42) . niE 2001 B EGTFE (2021 ) EFTOFEFRERT, EHL
TR R & B RS R Al e FR 2-1 1T T,

IMAE 1 AOEFEREEE L, il (2021 4F) OAIAEIL, 1997~2019 DO HAEFE
D% (RPSmed) 1T 2020 FOBMAEDMEZ Fe U CHEE Lo, HILF (2021 ) O 1 5%k
DOFIx 5 Xickv#EELZ,

(3) YPR. SPR @ﬁﬁﬁ
IMASH =0 R (YPR) EINASH -0 HifaE (SPR) X, LTFOX TR,

YPR =Y _ SqW,exp(—=M/2) (1 — exp(—F,)) (8)
SPR =3._, fraSaW, (9)
Sy41 = Syexp(—F, — M) (10)

2T, Sal¥amglcisi) AR, Wald aflll i) 2 PRE, frald arkOpE S (1
~25% 1 0, 3mkBA L o 1) ZRT, RIS, AREICEIT DM OHEE TIdFHFma 8k & RKE L
TW52, YPR BL SPR OFHEIZBWTIZ MSY BEDEOREICADLE THMGEEH X
TIFHAE AT T2,

M)%?w%m#%

SFn 4 (2022) FFE BP0 T T LR TIE & EF R®E ML E# (FRA-SA2022-
MEWGD%)JL%W\Kﬁﬁ@ﬁmuﬁ%ﬁ“%@ﬁﬁ%%ﬁéﬁ%ﬁﬁﬂﬁ?é@
Mz SV TR LT,
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ASREEOBEPRGHN CIE, WEOIEHE(L CPUE % 24— MENTOF 2 —=> ZIZHVTH

%, fEEEME (FE#E{L CPUE) & VPA THEE L7-EIREO PRI E OBMRIZ, FEEDOIEA
DIRFENRLLME < AAM RO SN (X 2-1, iR 2-2), EE0H MBI,
DA T AT THEULBE TR WD, T ISR RN ENZW0A (ETRFEAMN &
FEALVESE 2 2022) . A% UEEA KD LERD D, FRIEM E THE & OBIRIT, BIEE K
ELTHERNEE 2N (WRK 2-3), Ve AT T 0 TR ClE, 7—X0DiB
e FHEAITH LT, A - BRHEERBOOND OO, —EH MO /Y — 2 Tldis
mote (HRK 2-4), o, VB AR T 4 TARE = OREEFRT tho ITMAJREK
(0.34) T RERFEZEsTobOD, ERE (0.13) ¥ X OVEERE (-0.02) TiX
INE o Tz,

5| FAXX AR

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

BEVRETA & AL VRS2 (2022) AF0 4 (2022) 4R EIFFHMIC BT 2 T V2B O FIE L 2
Wk R DR fE$t. FRA-SA2022-ABCWG02-03.

Mo B — (1960) 7K EAEH) D Population Dynamics & 8 £ & & BL. B /KFH, 28, 1-200
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CPUE

sigma=0.2, rho=0.61*

0.25 1

log(Residual)
o
8

s
N
(4]
1
[
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Year

MR 2-1. Fa—= 7 VPAIIEBITIEET T v
Sigma | ZBMFEFE, rho IFFRZED H CAHRIMRE, WK AT 1.960 X (95%X[H]) . i
WK ELE 1.280 X[ (80%IX[H) ZRd, *IZACHBENAETHL Z L E2RT,

CPUE
10.01
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) N /)('{\\» ,f’l
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MR 2-1.  BIRARATHE F
FElppl RS (HHR)
i 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 53 7.7 7.9 6.2 7.3 3.9 1.7 2.5 43 5.2 4.9 4.0 0.9
27 21.3 19.0 28.1 18.8 137 21.0 7.0 3.8 8.9 12.1 17.6 159 8.5
35k 9.4 7.6 11.9 10.6 6.5 7.8 5.8 2.8 2.7 4.7 4.9 7.6 5.3
4%l 43 3.9 43 6.6 3.3 2.8 3.5 2.2 1.4 2.3 33 4.6 3.6
3t 404  38.1 521 423 309 354 17.9 11.2 173 243 308 321 184
FlpplifgERRE (M)
st 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 278 427 444 299 327 211 81 113 233 209 277 188 45
27 1,714 1491 2551 1,595 1,049 1,536 613 318 780 999 1,553 1,610 753
3% 1,251 999 1,518 1,442 860 909 828 384 351 632 678 1,077 721
4L E 1,010 965 948 1,659 872 652 874 614 374 585 935 1,161 1,012
# 4253 3883 5460 4996 3,108 3308 2397 1429 1,738 2424 3443 4036 2,531
AR LR R
A 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1 0.08  0.11 0.16 013 015 018 0.08 007 0.11 0.10 0.11 0.14 0.03
27 0.74 050 08 083 056 096 064 030 043 056 064 068 0.55
35k 0.87 0.75 0.8l 1.19 092 085 09  0.65 0.41 0.49 053 0.74 0.8
4Ll 087 075  0.81 1.19 092 085 090 065 041 0.49 053 0.74 0.8
HMTEY 064 053 0.66 084 064  0.71 0.63 042 034  0.41 045 057 0.44
FnpERES (HHR)
;s 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 81 85 62 58 62 28 24 42 49 64 56 36 38
27 47 56 57 39 37 40 17 17 29 33 43 37 23
3k 19 17 25 18 13 16 11 7 9 14 14 17 14
4L 9 9 9 11 6 6 7 5 5 7 9 10 10
it 156 166 152 125 118 89 60 71 93 118 123 101 85
FhppERER (~)
s 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 4226 47749 3471 2,777 27774 1507 1,180 1,935 2,654 2558 3,156 1,685 1,856
2% 3815 4371 5127 3291 2854 2898 1,506 1412 2568 2723 3,814 3,796 2,064
3% 2,504 2206 3,171 2407 1,662 1850 1,619 933 1206 1,883 1916 2399 1,899
4Ll 2,023 2,130 1981 2768 1,684 1327 1,708 1491 1284 1743 2644 2585 2665
it 12,568 13455 13,749 11243 8974 7,583 6,013 5772 7712 8906 11,530 10465 8484
FElnpgifE ()
A 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0
35k 2,504 2206 3,171 2407 1,662 1,850 1,619 933 1206 1,883 1916 2399 1,899
4meLl 2,023 2,130 1981 27768 1,684 1327 1,708 1491 1284 1743 2644 2585 2,665
2 4526 4336 5151 5175 3346 3,177 3327 2424 2490 3625 4560 4984 4,564
ElREEE (9
I 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 52 56 56 48 45 55 48 46 54 40 56 47 49
2J% 80 79 91 85 77 73 88 85 88 83 88 101 89
35k 133 131 128 136 132 117 143 139 132 134 137 142 135
4% 0L |k 232 249 223 250 260 236 251 274 274 258 281 253 278
A ISR
s 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 0.09 0.15 020 0.1l 0.16 0.21 0.09  0.11 026 020 020 019 0.05
27 0.85  0.68 1.06 0.69  0.61 .13 0.71 0.47 1.05 1.12 121 092 095
3% 1 1 1 1 1 1 1 1 1 1 1 1 1

4%k 1

1

1

1

1

1

1

1

1

1

1

1

1
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iR 2-1. (eE) BIHAFHTRR
(R R (77718

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
L% 5.4 7.6 7.4 2.5 2.2 2.8 2.5 2.7 2.0 1.9 3.1 0.8
25% 9.7 16.2 11.2 13.8 9.7 8.3 9.7 9.4 9.0 8.6 11.9 5.8
35k 3.5 4.8 4.2 4.8 43 3.6 3.4 2.9 33 33 4.3 3.6
45 b 3.4 3.5 2.8 3.2 4.2 2.6 2.1 2.3 2.4 2.2 2.8 3.2
&t 22.0 32.2 25.6 24.2 20.4 17.2 17.7 17.3 16.8 15.9 22.1 13.4

FElpplifsEEeE (F)

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
17k 280 390 350 126 130 146 129 159 111 108 171 49
25% 861 1,430 1,002 1,359 933 815 856 988 953 781 1,214 683
35k 491 668 589 689 617 525 447 436 501 447 607 565
40l B 1,041 994 773 858 1,135 673 590 639 674 605 786 875
&t 2,672 3483 2,713 3,032 2815 2,159 2,022 2222 2239 1942 2,778 2,172
RIS LR R

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Lg% 0.13 0.20 0.20 0.09 0.08 0.10 0.08 0.08 0.05 0.04 0.11 0.01
25k 0.54 0.78 0.56 0.81 0.65 0.54 0.65 0.57 0.48 0.37 0.49 0.35
35k 0.52 0.64 0.53 0.56 0.75 0.62 0.51 0.47 0.47 0.36 0.36 0.30

4Ll 052 064 053 056 075 062 051 047 047 036 036  0.30
BMSEY 043 0.57 045 050 056 047 044 040 037 028 033 0.24

FElppERESR (HHR)

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Lg% 53 50 48 35 34 35 37 40 46 50 35 63
25k 27 35 31 29 24 23 24 25 27 33 35 23
35k 10 12 12 13 9 9 10 9 10 13 17 16
45 Lh b 10 9 8 9 9 7 6 7 8 8 11 14
&t 100 105 98 85 76 74 76 81 92 103 98 116

FlnpIEPRERE (b))

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
1k 2,741 2,556 2241 1,779 1,948 1,851 1,889 2368 2,508 2914 1912 3,889
27k 2,400 3,065 2,728 2,840 2263 2254 2,078 2,630 2919 2948 3,615 2,703
35k 1,405 1,635 1,665 1878 1,356 1,328 1307 1360 1,561 1,718 2,349 2,503
4P 2981 2433 2,186 2338 2496 1,702 1,722 1,991 2,100 2326 3,042 3,878
it 9,527 9,689 8820 8835 8,064 7,135 6,996 8349 9,089 9906 10919 12,973

FlnpIEAE (b))

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 0 0 0 0 0 0 0 0 0 0 0 0
2% 0 0 0 0 0 0 0 0 0 0 0 0
35k 1,405 1,635 1,665 1878 1,356 1328 1307 1360 1,561 1,718 2,349 2,503
4P 2981 2433 2,186 2338 2496 1,702 1,722 1,991 2,100 2326 3,042 3,878
s 4386 4,068 3852 4216 3852 3,030 3,030 3351 3,662 4,044 5392 6,382

FlpA AR E (g

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
17k 52 51 47 51 58 53 52 59 54 58 55 62
2% 88 88 89 98 96 98 88 106 106 91 102 118
35k 142 139 142 145 143 146 133 149 150 136 141 157

4Ll b 304 280 275 272 273 261 275 277 278 279 281 272

AF BRI R

F 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 024 030 038 0.16 0.11 0.16 016 017  0.11 0.12 031 0.05
25% 1.04 1.21 1.05 146 087  0.89 1.29 1.23 1.02 1.02 1.39 1.14
3% 1 1 1 1 1 1 1 1 1 1 1 1

4%l E 1 1 1 1 1 1 1 1 1 1 1 1
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HWEEN 3 THEAEMBEREFBKERS

T3 10 HICBife s e MEBUELMEES ISR Mo k) (kD BARE B

YHEfE (SBtarget) (21X MSY /K¥EIZE T 2P E (SBmsy : 41 & F ), BRIE HILUENE
(SBlimit) (Zi% MSY @ 60%2345 H 42 Bl (SB0.6msy : 16 B ~ ), ZEjf/k#E (SBban)
[ZIZ MSY D 10%3 5 65 8ifai (SBO.Imsy : 2 b)) #HANAZEMBESNATND
(BN E A 2021, fl 2 6-2),

AIEEERAEMER L MSY BT 21E (F) 2RI LzMTrr M”:%%El
3-11TRT, ak— MEFICE D ESNT- 2021 FED B AR (SB2021 : 64 | b ) 1A
HALVEME 2R, PRAVEESVEME R L OBAKMER E L5, RARECET S 2015%%[&@
ML, MSY Z Bl A L% FREl> T\ LHlrs g (2 3-1),

IR B F 1T D B R & R A R OBRE MR 32 1ITRT, Bl
bxﬁﬁﬁﬁ‘ﬁf?&%ﬁﬁﬁ%u?@iﬂ/\ X, MIEYL 2 A ERTH D, Bl E B P
WHEZEL D L2V E 3EALLEDOENE < 72 DN BT,

5| AR

B EHL - B P - JURMA « BRIFURHE (2021) 70 3 (2021) 4R Y &7 T H AR PE 1
SRAE O B VEM H T B3 2 W JERE B 2R B K EERTJE - BUE M. 1-26. FRA-
SA2021-BRP12-3
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20211026/doc_souhachi_japansea-
sw_RIM.pdf (last accessed 10 Augst 2022)
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HREM 4 RETHEFRAEICKE L-FETA

(1) FEkTHIORE

BIRAHI CHEE L7z 2021 FOFREN D, 2R — MEHT ORTEEZ HWT 2022~2053
FECTORRTRFEEZIT o7 (WHRER 5. FERTRICH T 2MARIT, FFEOPME
25Tl S A MEZ FAEERGRR D 5 270, MAEORMHEME LT, HOEHSARIC
PEORMAEENRE L, 1 RO K LEHEZITo 70, 2022 FOREEIX, THISHHEIR
& L BUROJAEE (F2019-2021) NOARGE L., AW/ T A —4% (CRHRES) (38 LE
EREZEH LR LR UEME Lz, 2023 FLUBEOREEIZIE, SFICTH SN BARE
S LICTROMESHEFAIZ CED b D IEE A~ HW,

(2) RIS

S ER L, BEE MR LIS A B A MR - MIE T2 ERMEREBEL
T, HARICHIGLZfELE F) 200 Ths, NAEERBEAR I ONABCHE
D= DOIARTEE ] TIiE. BAENIRAEELEHERZ Fhl- mHA8 138k ER E ©
EARACIIEIE 25 & & b, BlAENRAEHLERELL FICH 55A 121 Fmsy (2
THEAREL B 2R UTEZEIED LIRE T2 L08R LTS, MEK 4-1 ITARREED
MEEALMEE S B D AFE RIS IC K VIRBE SR BB 2R, 22Tk
Ble UTHBRE P 2 08 & LA AR Lz, 7B, ISR IER TIE. p2Y 0.8 LU
T THIUT 105412 BAEEBREEE % 80%LL LR T LM 5 Z & 3HEE SHLiz 2 & VR
ENTW5,

(3) 2023 FEO T HIfiE

BN RS ERE SN 72 2023 FEOFHAERIL, B4 0.8 & LI=AICIX 36 H
R BELOELTESHAIITBE N Tholz (HiEFK 44, 6-4), 2023 FICFHIEND
BlaEIL, WThoBYIKLFHE T BEEHEEMZ LRy (ER 41, FHTI5H K
ERAENT (WEFE 4-3), ZOHARITRAEHEELUEBL ETH L0, 2023 F£0iH
FEJTIE BxFmsy & L TR 7,

(4) 2024 FFLLFED T

2024 FELIRE S & D TR PRI OFE R 2 R X 4-2 B X O R 4-1~4-4 | TR T, (REE
FHHIRICEE S EELA 10 FRIfkEE L7256, 2033 FoBlMaEO FRIEIZ B 4 0.8 & L7z
A4 E b Q0% TPRIKEIX39E~70 5 b)) THY, pZ 1.0 & LIZHAITIT 4]
B R 0% FHIKEIZ30E~54EH b)) THD (fiEFK6-5), THRIMA BAZE AL EN
Zx ERIZHERILBN 0.8LLFTR0% A ka5, [RAEMEANEIELR A LR DHERITVT o
BIZBWTH 100% & 725, BLIROMIEL (F2019-2021) Z ik L7-35A D 2033 F0H A E
OTHMEIL 69 E b (90% THIXHEIE 51 5~90 | h>) ThV BEEFHLHEEE L L
L MESRIL 98%, BRFVEFLELMEE R % LA DRI 100%Th D (/e 6-5),
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R 4-1. EEE IR B EAMEESR (SBtarget) (X HS FHAERERMRICESE
HH L7 SBmsy Th b, [RIVEMHEMEMZE (SBlimit) 36 L UEf/KHEZ (SBban)
Wi, ZENEIEREEZ DTV D, R BIZITEREE TH S 0.8 & vz, &
AL Fmsy, JKEMGHRIE 0.8Fmsy, SR IT HCR, JRAGHRIIEEOKHESS | SAkHR IS
PRV BRILVEMEZE . Rkl B IR R R 2 n 37, a) (M2 1R I L2
A, b) Tt EZREE TR LG A THDH, b) ITHOWTIE, ET D FOFHHE
FRAZ K> TR IS TR 508, 2 2 TIEFERREIC BT 5 L A A f R
BEoRgEEL R~ LT,
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R 4-2. EEEHBAIREEZ HWcGe ORE) LBUROTEE CTORRTHEl (FrE)
KERBITEE, T I 2 b —2 g VRO 90% 0 & £ 5 90% PRI, #i
BT 38 OFERTRIOFIRTH D, BAROK ORI EEEHEAEMEERE, HA
FRER VS B S . AR IR ER 2 7n 37, TR R TS L ONARIESIS O X O
BITZNZN MSY B L N Umsy 2759, 2022 FE DO X Tl S 2 B E & BUR D
I (F2019-2021) (2 X D ARGE L. 2023 LARE O 3R a B HIZE (F 24 4-1)
WD DL Lz, FHBELRE B ITIX 0.8 ZH W e,
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MR 4-1. FeROBMED AT HAEREZ EM DR (%)
B 20211 2022|2023 2024| 2025 2026| 2027\ 2028 2029] 2030| 2031| 2032 2033 2043 2053
1.0 100 100 100 100 98 76 61 51 47 44 43 44 44 43 40
0.9 100 100 100 100 100 92 82 73 68 67 67 67 66 64 62
0.8 100 100 100 100 100 98 94 91 88 86 86 85 85 81 83
0.7 100 100 100 100 100 100 98 98 98 97 96 96 95 94 95
0.6 100 100 100 100 100 100 100 100 100 99 99 99 99 99 99
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
F2019-2021 100 100 100 100 100 100 100 99 99 99 99 98 98 98 98
RFTREFFHAAN LS S EEBIM2 D 104 H £ 725 AIREOEZ R T,
MRE 4-2. FRROBARPIRANEBLEEERE 2 10 5 R
B 20211 2022|2023 2024| 2025 2026| 2027\ 2028 2029| 2030| 2031| 2032 2033 2043 2053
1.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.9 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.8 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.7 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
F2019-2021 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

R R g R RN RS EBEBIARN 6 10423 L 72 5 AR OME AR,
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MR 4-3. FEROBAROTHMEORES (F)
B 2021| 2022 2023| 2024 2025 2026] 2027| 2028 2029| 2030| 2031| 2032| 2033| 2043 | 2053
1.0 6382 6358| 7450 6,652| 5570 4903 4,524| 4306 4,191| 4,134| 4107| 4,103| 4,086 4067 4,027
0.9 6382 6358| 7450 7.042| 6,156 5542 5,161| 4928 4798 4732| 4,699 4,694 4,675 4,657| 4613
0.8 6,382 6358| 7450 7.454| 65805 6272| 5905 5663 55200 5444| 5404| 5395 5374 5350 5304
0.7 6,382 6358 7450 7.890| 7.526| 7,110 6,776| 6535 6383 6297| 6250 6237| 6,213 6,181 6,133
0.6 6.382| 6358| 7450 8352| 8326 8,070 7,798| 7.573| 7420 7329| 7276 7259 7,231 7,189 7,139
0.5 6382 6358 7450 8.842| 9213 9,173| 9,001| 8817| 8.676| 8586 8531 8512| 8,482 8428 8376
0.4 6,382 6358| 7450 9,360 10,199| 10,441| 10,420| 10312| 10,207| 10,133 10,084| 10,068| 10,038| 9.972| 9,919
03 6,382 6358| 7450 9,909 11,293| 11,901| 12,099 12,120| 12,087| 12,054 12,028| 12,026| 12,002 11,933| 11,882
0.2 6,382 6358| 7,450| 10,491| 12,509| 13,582| 14,001 14314| 14411| 14,462 14490| 14,525| 14,524| 14,482| 14,433
0.1 6,382 6358) 7.450| 11,106 13,859| 15,521| 16,459 16,991| 17.306| 17,512 17,650| 17,764| 17,819 17,888| 17,849
0.0 6,382 6358| 7450| 11,759| 15361| 17,759| 19,282 20,269

F2019-2021 | 6382| 6358 7,450] 8200 8072 7771| 7480 7251| 7,098 7,009 6958/ 6943| 6,916 6,878 6,828

RFALIEE B AN DS EBBAA O 108 & 2 5 BEFOEZ R,

R 4-4. FRROEEOFEHEOHRE ()
B 2021| 2022 2023| 2024 2025 2026] 2027| 2028 2029| 2030| 2031| 2032| 2033| 2043 | 2053
1.0 2172| 2983 4327| 3872| 3408 3,133| 2973| 2,891 2847| 2.827| 2,821| 2.806| 2,800 2.792| 2,774
0.9 2,172| 2983| 3993| 3713| 3,348 3,112| 2964 2883 2837| 2816 23809 2795 2,789 2,783| 2,765
0.8 2,172| 2983| 3,640 3,519| 3257 3,066 2934| 2857 2812 2790| 2782 2,767| 2,762| 2,755 2,737
0.7 2,172| 2,983| 3268| 3285 3,126| 298| 23876 2808| 2765 2,742| 2,733| 2719| 2,713| 2,705 2,688
0.6 2,172| 2983| 2874 3,007| 2946 2861 2779| 2,723| 2,685| 2.663| 2654| 2.640| 2,635 2,625 2,610
0.5 2,172| 2,983| 2459| 2679| 2706| 2,676| 2,626 2,586 2,556| 2,538 2,530| 2,518 2,513| 2,502 2489
0.4 2,172| 2983| 2,020 2292| 2392 2414 2398) 2378 2359 2347| 2341 2331 2,327 2316 2305
03 2172| 2983 1,556| 1.840| 1,986 2,050| 2,065 2,066| 2,061| 2057| 2,055 2050 2,047| 2,038/ 2,030
0.2 2,172| 2983| 1,066 1315] 1469 1,553 1,591| 1,609] 1,617| 1,622 1,625 1,625 1,625 1,621| 1,616
0.1 2172| 2983 548] 705 817| 886| 925| 948 962| 971| 978| 981| 984| 987| 984
0.0 2,172| 2,983 0 0 0 0 0 0 0 0 0 0 0 0 0

F2019-2021 | 2,172| 2983 2,995| 3,100 3,012 2911| 2821 2760 2721| 2,699 2,689 2.676| 2,670| 2,660| 2,645

R R g RN RS B BEBIARN 6 10423 L 72 5 AIEE O AR,
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HREHS [ERFROAE

B THNEL, T 4 (2022) 4R fEEEHAIR LY ABC BE D720 O HEALR
(FRA-SA2022-ABCWG02-01) | @ 1 ZREIROEBBANCHE, AFn 3 44 10 AIZBE S
- EPEMEMEE TR T 2B ) 1T W Tl RFFAEFER MSY 2817 % F
(Fmsy) OHEEIZHWIZ ARG BHIE 2021) &, fliEFE 5-1 IR LEAFERTE
(BB CHRE. AR, il FERE, BUROBEE) 20 L TEMm L7z, B2
BOoWE RO FRFHRICIT, [HAEBGROWE - FRIEEEZE - PRl I 2L —
va AT HHEMT , — b (FRA-SA2022-ABCWG02-04) | ([ZHS&, #itY 7 b7 =7 R
(version 4.0.2) FBLOGHHE /Ny 7 — frasyr (2 X v FEH 1¢8799a) &7z,

ke TN BT 5 2~3 O EFREFIILL FOXTRD =,

Ngy = Ng—1y-1exp(—Mg — Fy_q 1) (a=23) (11)
4R LD T T AT N—T OEPFRRBEITLL T OXTRDT,

Nty = N3y 16xp(—Mszy 1 — F3 1) + Nyyyy—1€Xp(—Myy o1 — Fpyo1) (12)

PR TRNCHT 2T (F) 131 REROEEEEFANZHEN, LTFoXTRD =,

0 if SB, < SBpan
BY(SBt)Fmsy if SBpan < SBt < SByimit (13)
BFmsy if SBy = SBjimit
(SB ) _SBy=SBban (14)

SBlimit—SBban

Z Z T, SBy ¥ y FFOBIfaE, Fmsy 35 X O SBtarget, SBlimit, SBban |%% #LE FUff & %
2IZEE LU ORLEBAEDEEETH D,
Fo. BFEOREREIILL T ORTRDIZ,

Cay = Nay (1 — exp(—Fa,y)) exp (— %) (15)

FERTFRIC T 2 &R JONAE R, & 2 CROICETRRBE E 7o 13 B Il 2
K 5-1 OFEEREZRFR L TRD, BAREITD @iéf{)? (CHRREI G 2R TR L,
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5| FA Ak

B - E5)11 36 - JURIER « BRIFURTE (2021) 45F0 3 (2021) 4R Y w7 ~F H AHEFE 16 55
FEEOE B VEE S \Z BT D TR B =i BE. K EMSE - 2B BEHE. 1-26. FRA-
SA2021-BRP12-3.

[E SEAFFEBHIEIE N K EERFZE - ZUE g K EEE TR FERT (2022) 5 F0 4 (2022) 4R jfé s Bi
HiHIF XY ABC HIE D 72 8 O ARG FRA-SA2022-ABCWG02-01.

EIRETAMG = AL VE SRS (2022) FHAEERBIMROHET - B ERLALHEMEGHEE - PR TPHIL I = L —
v a VIR B il 2 — b . FRA-SA2022-ABCWG02-04.
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MR 5-1. FRRTPREHRICA W BOEM

HIRR Fmsy F2019-2021 VR E  BARET ik 24
GE1) (£ 2) (% 3) () X EAFN
1 7% 0.18 0.09 0.06 56.6 0.30 0
2 7% 1.21 0.65 0.40 96.2 0.30 0
3 ik 1.00 0.53 0.34 140.5 0.30 1
4Rl E 1.00 0.53 0.34 2824 0.30 1

1 A0 3 AR BT FERE B 2355 T MSY Z 8L 5 /K EDHEE DFRITAE ] L 728 RER (F72
bHh, A2 FEEEFEFMN T O Feurrent DERIFE)

2 AT 3 FEMERE SR THEE Sz Fmsy (T72b 6, S0 2 FEERFHITO
Fcurrent (Z Fmsy/Fcurrent & BT 724 D),
30 AREETIE 2019~2021 0D F OFHfEZBUR DI E L LTH Y, 2D FEZ 2022
FEOTRIE R DPUEIZHEH L7,
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HEEHG6 FBENFTA—FELFHEHEROBE

iR 6-1. HAEEMBRKDONRT A —%

A ERLR S mEALE | A CAEE a b S.D. p

Rolr— e AT 4o 7R | Fe/N TRk H 18.01 2423.60 0.25 0.57

a & bIIHHAERBRAOHEE T A =2 SDUTMABOIERERZE, pld B CHBERET
b5,

WEFR 6-2. EFHILYEMEZE L MSY

RH fil Gy
G pAras Y =] = ;"dL:‘ =N ¥ ” j&l\
SBtarget % 41 TR RS B R, I RFHotAEER MSY 2 EBLT 58

72 (SBmsy)

[ B L HEE 22 MSY @ 60% D& &R SN A E A&

SBlimit % 6 HP (SB0.6msy)

UK UER  MSY D 10% D A E BN E LA B &

ES e
SBban %= 2Hb (SBO. lmsy)

T KEFleEPE & MSY 2 8L A7 T (JRIELREL F)
Fmsy (1 5%, 2 7%, 3%, 4 el 1)
=(0.09, 0.65, 0.53, 0.53)

%SPR (Fmsy) 18% Fmsy 1Zxf 4 %5%SPR

MSY 28 by | I KFHpt A PE B MSY
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fEFR 6-3. HTFEOBIME L fET
HH i Bl
SB2021 6,382 | 2021 FEOH AR
2021 FEDOVHEE (BRI F) (1%, 2 %, 3 7%, 4 Ll k)

F2021 =(0.01, 0.35, 0.30, 0.30)
U2021 16.7% 2021 D] A
%SPR (F2021) 36.1% 2021 FEDY%SPR
%SPR (F2019-2021) 30.6% B (2019~2021 ) O I35 %SPR*
EEELEESR & O kg
SB2021/ SBmsy 154 R FHoe A PE A JEBL T 2B i (B AR A B LV
(SBtarget) ' RN T 5 2021 FEDOBFAEDLL

T K ERo AP A BT D E L ICx 9% 2021 4
F2021/ Fmsy 0.51 DUHEIE D L *
HAaEOKYE MSY %5289 5Kk A LA
N I DK Y MSY % E£H 45Kk UEE Fal5
BABEOEMN HEhn

* 2021 FE DL D F T Fmsy DL % 5 2 5 F Z#%SPR % L THH LRD7ZHE,
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2023 FEOF & (PHINEHIME) 17,544 b

2023 D BLK O IETI

5 s B 53 Bb B

(F) (F/F2019-2021) TR
B=1.0 4327 1.69 315
=0.9 3,993 1.52 29.1
B=0.8 3,640 1.35 26.5
=0.7 3.268 1.18 23.8
B=0.6 2,874 1.01 20.9
B=0.5 2,459 0.84 17.9
B=0.4 2,020 0.68 147
=0.3 1,556 051 113
=0.2 1,066 0.34 78
B=0.1 548 0.17 4.0
B=0 0 0.00 0.0
F2019-2021 2.995 1.00 21.8
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HIRH 6-5. 7 B & TR TR
ERELTODREENE AR

2033 4 00% " 2033 ic:ﬁ@%ﬁiui@o
B i £ SRR B UL EE RS RIDHER (%)
(Fh) (Eh) SBtarget | SBlimit | SBban

S S S

B=1.0 41 30 — 54 44 100 100
p=0.9 47 34 — 61 66 100 100
p=0.8 54 39 — 70 85 100 100
p=0.7 62 46 — 81 95 100 100
p=0.6 72 54 — 94 99 100 100
B=0.5 85 63 — 110 100 100 100
B=0.4 100 75 — 129 100 100 100
p=0.3 120 91 — 154 100 100 100
p=0.2 145 111 — 185 100 100 100
p=0.1 178 138 — 226 100 100 100
p=0 222 173 — 279 100 100 100
F2019-2021 69 51 — 90 98 100 100
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HREMT7 BERGREEZAV-AVNAESHEORHA X

PIE DT RGR RS F CiX, ARAK GEERE 10 oM E) ok & & B EEE S
NTWn5, ZhbH kv, AiffaXjlzEsiT 5 CPUE (U) kTR ND,

_Gij
Ui,j - )TJ
ERC O RE . X IEENE (B & ZnThRT,
%

FHELL (H £ NEX) IcB T 2ERERES (P) IXCPUEDOAFE LT, kATE
b,

LEHRALIC BT D ARNAESS HR (X)) LR (O, EREREK (P) OBRITKRA
DEITERIND, L ITARBXETH D,

d
P=2

XI

C
0o
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HWEEH 8 HMEDREMBERSTEEMAL - CPUERELLFE

PIVE 2 % 9 B L O H AR IEORBERGER S &4 MITICHW -, RERHIMR] - BN
BRI, Mk AREREER (kg AEEEINTWD, T—HX DK 6 BNV I NF Ol
Ry (BaxyvTF) 7—FThhHiw, EEIIIT AV Z B —BALBREET L (Lo
etal. 1992) ZH L7=, RETNLTIE, BuXy v F2E0HIBERET VERRT —
Y DKW/ D CPUE ET VAAAEDE THE N RERTT 5,

INEZEELE LT, ARt 7 L ClLY UNF OIEARLE (1/0), CPUE E7 /L Clx CPUE
(fE M%) &L, EEGEE L TENEN N - SHEERS R 2 0E L, it
HAHUL 2 oOEFACHIEE L, BEDRE LTE, A, /NEX, ik K 12950
X 2Z2H90%) BIUOENWOORAERHE AT TV INVEERE L TED, ZAEEHIC
X, BRI OZEE U TENEX 2| KIEFREERORRE L L THEA L, Y
UANFOEEINAEEE UC/MNER>H %, I L DPILOEN & L TERIEEZSZE LT,
R FEREREOR Y- VIEC L > TETVRIR LR, WTFN b 70T T LNER &
ni-,

iRt T L

logit(‘A =R ~ 4F + A + /INBEX + 1L + 4 + FoNEX + /NEX: A + F0f05
CPUE &5 /L

log(CPUE) ~ 4F + A + /INEX + falE + 42 A + N + /N A + 4Rk

=L CPUE XA AMERET L E CPUE ETLENZENTHE LY FEFHEL, 215

ERLDHIETHE, F MLy NEE R L O/ 5% (LSMEAN) Z&H L
(f R 8-1, MR 8-2), i & 3 U Cifidgmfitt (FAT I GifNIC 1L EETE Y onT
NS NTRX OB O) CIMEEE LIcEEED (R 8-3), T /LD
LTiE, R = A2 b FRA-SA2022-RC04-104 Z B MBFEV M2\,

5| FAXX R
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.



FRA-SA2022-AC-66

1.00

0.751 ' shokaiku

== 07 _Tajima

(]
W Q) ‘ y & === 08_OkiN
- ; -~ 09_Oki
i3 ” ' =~ 10_Hamada
e ‘\ ' =~ 11_Geinan
‘ I‘\v' — 12_TsushimaE
025 v / '/ \ - 12_TsushimaW
A k"\
VaY/,
099 580 1990 2000 2010 2020
WRB 81 /NIERSHIO f
shokaiku
== 07_Tajima
= 08_OkiN
] == 09_Oki
6 == 10 Hamada
=+ 11 Geinan
== 12 TsushimaE
== 12 TsushimaW
M2 8-2. /INEXRBIOA IE CPUE
2.0
g -~ HEEEEH
St - J ZFILCPUE
& = E{LCPUE
bl

0.0

1985 1990 1995 2000 2005 2010 2015 2020

R 8-3. ¥ ThR L CHHUE(L L= BRI Ef%k, / X /L CPUE, fZ#%#{k CPUE



FRA-SA2022-AC-66

HEEM9 MAERERR

L ROKPERFZE | o 2 — Tk, EREMO VB WL VIE 4.5 m OHFEE AW ZI0A
ERAEZLORBRICBWTERL TS (HHREK 9-1), AFETERESNTZ Y UNTFIT
DONT, 1%L LD 2R 10 cm Ko HEBLIRIL 2 it L7,

1 O HBURIL & FHEFOBREZ <5 72D CPUE-LogNormal €7 /L (JE% 2004) %
ME L, EuXy o FITHIST 5720, BUIME (0.1) 20z 72 1 sk OREREIEE 2 5,
WIEBECPR L., 2O AR E BIESE L, &S, &R, =V 7 (HEK 9-1 1
RLTZ3 27 T RA), KE (120~140m, 140~160m, 160~200m D 3 7 7 A), JEKIE (0~
175 FTH25CH AT T 7 T R) B E LI 7 VBT VEME LT, iAEROA
e %78 %2 T Akaike's Information Criterion (2 K D824 7- 0 €T /WIRIR AT - 7= FER, HESE
EIEKEEETLET VN A NET IV E LTEITINZ, CPUE OF ML > RafitT 57
B, NAMETICEIT HHEFD RO /N _F V) (Grafen and Hails 2002) Z ko7,
7B, ARFFEIZEIZ 6~8 AT TITOND 23, 2016 DA 10 Al LN 12 Az iE S
ToTz=8, 2016 F & B4 L CHEAT L 7=,

CPUE D fge/N "3 )% 2019~2020 A2 20F TRPITHIM L7223, 2021 IR 125
U7z (i 9-2), 2o b Ly RIIAREOMIEIERE( CPUE (IX14-1) SHFBPILT,

5| AR

JEEF 7% (2004) CPUE ARME(LIC IV DI D ARt 2R 7 77 1 — T2 B 2 M. /K EEVRERIFJE,
68, 106-120.
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