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i G Bl Mg (h) F & RS
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X —EDETEKKR (wA T V&0 sua 7 V) EBRELRVDE, ZIZTlE~AT
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EFHEINCRIA T 272011, BIHKYE - FEEEOZBMEMICAI L 722175 2 &R
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7. 5| AXHE

Hino, H., H. Kurota, S. Muko, S. Ohshimo (in press) Estimation of preferred habitats and total catch
amount of the round scad Decapterus maruadsi and five other scad species in the East China
Sea and Sea of Japan. JARQ.

FEHE = (1972) W T HEEL v T VREHOIBEEY PRI -1 BRI Lo~ 7T Y
DIERED AR, 1ailg/KIFHRE, 42, 69-76.

FEHEE = (1978) M T L v 7 VRAFHORELY SIS — 1L ] TSI
o~ TV OREINH & HEFF O 3AG. PETEAKATER T, 51, 123-140.

Ohshimo, S., M. Yoda, N. Itasaka, N. Morinaga and T. Ichimaru (2006) Age, growth and reproductive
characteristics of round scad Decapterus maruadsi in the waters off west Kyushu, the East
China Sea. Fish. Sci., 72, 855-859.
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F 1. RPRFEESWELD~AT VoERE, M@, I EER

e YISy LR B TR K
(h) (F-#¥8) (k> /#8)
1973 4,761 12 5.56
1974 4,492 12 3.45
1975 11,425 13 6.77
1976 20,261 15 8.01
1977 60,497 14 14.19
1978 55,467 14 9.58
1979 49,435 15 8.35
1980 38,427 14 5.21
1981 11,444 15 3.08
1982 20,055 16 4.99
1983 9,969 16 3.69
1984 24,074 16 3.48
1985 12,491 17 4.18
1986 4,685 17 2.11
1987 10,727 18 2.22
1988 1,967 18 1.26
1989 17,653 18 2.74
1990 6,490 17 1.55
1991 5,773 17 1.97
1992 6,677 16 1.65
1993 3,069 16 1.00
1994 1,784 15 0.85
1995 7,397 14 3.45
1996 11,036 13 5.04
1997 4,538 12 1.92
1998 1,289 12 0.67
1999 6,905 11 1.94
2000 2,148 11 0.99
2001 3,507 10 1.39
2002 5,365 9 1.81
2003 3,459 9 1.87
2004 1,085 9 0.43
2005 1,713 8 0.98
2006 2,494 8 0.56
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1. RPRFEWEICL DA T7 Vo, W@k, BREEER (0o5%)

. fa e ek B TR
(h) (F-ifd) (b /48)
2007 3,496 8 1.66
2008 4,232 8 1.37
2009 1,970 7 0.94
2010 1,422 7 0.52
2011 1,956 7 1.03
2012 513 6 0.37
2013 538 6 0.33
2014 470 6 0.37
2015 529 6 0.38
2016 666 5 0.61
2017 369 5 0.71
2018 316 5 0.60
2019 289 5 0.55
2020 345 4 1.57
2021 592 4 2.16
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#2. RIFRICBIT D% - /VE SIS KD~ LT ¥ OEEHEEME & AEER

. R AEE

(h2) (£)
2001 1,519 8,821
2002 3,982 8,481
2003 3,934 9,116
2004 2,235 9,210
2005 1,368 8,059
2006 1,228 7,881
2007 1,625 8,263
2008 1,831 8,039
2009 1,705 6,981
2010 1,789 6,618
2011 2,162 7,124
2012 2,198 6,940
2013 1,809 6,350
2014 1,679 5,648
2015 840 6,469
2016 985 6,137
2017 1,151 6,751
2018 4,635 6,498
2019 2,557 6,166
2020 2,145 5,428

2021 2,329 5,615
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#3. BREBRIFEEICKT LT - PMUE WL DT Dol o AEEK

. s R APEE

(F¥) (%)
1980 28 2,446
1981 413 2,784
1982 420 2,613
1983 399 2,578
1984 742 3,316
1985 1,186 2,694
1986 1,333 3,007
1987 2,201 3,085
1988 1,423 2,743
1989 1,114 2,842
1990 480 2,171
1991 407 1,970
1992 325 2,102
1993 453 2,057
1994 224 1,924
1995 1,057 1,837
1996 596 1,513
1997 502 1,625
1998 939 1,388
1999 534 1,128
2000 1,751 1,210
2001 1,252 1,267
2002 1,693 1,219
2003 2,043 1,122
2004 235 1,287
2005 226 1,109
2006 224 1,276
2007 494 1,391
2008 323 1,467
2009 60 1,241
2010 299 1,217
2011 315 1,327
2012 183 1,281
2013 304 1,499
2014 591 1,327
2015 275 1,270
2016 230 1,336
2017 283 1,290
2018 228 1,161
2019 234 1,024
2020 189 1,008

2021 126 931
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x4 KRPHFESWEIORPHESHEISOBIEC L DT RO~ LT ViR (h)
(7720, R & i L O RS R LIS o BT HEE e, Femidmie Bkt 2 &

BIR,)

o A R = GALIAN Ok N
I B B D mE R EW ek mee
1993 3,069 0 329 237 202 96 455 22 453 4,862
1994 1,784 0 65 98 126 88 186 15 224 2,585
1995 7,397 2 32 41 148 55 461 33 1,057 9,227
1996 11,036 3 72 115 255 48 570 761 596 13,457
1997 4,538 3 289 315 305 66 812 869 502 7,698
1998 1,289 4 191 272 294 45 321 38 939 3,393
1999 6,905 9 17 316 297 48 608 9 534 8,742
2000 2,148 5 317 410 318 84 1,100 15 1,751 6,149
2001 3,507 4 686 760 534 270 1,311 21 1,252 8,345
2002 5,365 1 425 295 451 33 4,251 48 1,693 12,562
2003 3,459 2 115 207 325 88 4,078 15 2,043 10,333
2004 1,085 5 91 242 450 43 2,336 15 235 4,503
2005 1,713 5 602 220 279 68 1,546 9 226 4,669
2006 2,494 3 367 425 328 27 1,327 16 224 5,210
2007 3,496 16 674 465 769 20 1,653 16 494 7,604
2008 4,232 18 464 610 43 22 1,876 15 323 7,602
2009 1,970 12 291 571 88 6 1,610 15 60 4,625
2010 1,422 4 414 277 667 19 1,836 15 299 4,953
2011 1,956 3 125 141 17 6 1,440 17 315 4,020
2012 513 5 98 117 13 10 1,308 9 183 2,255
2013 538 2 103 78 131 53 959 8 304 2,176
2014 470 1 117 127 96 52 1,324 6 591 2,784
2015 529 0 105 110 99 36 1,142 5 275 2,301
2016 666 2 68 117 108 30 1,057 13 230 2,292
2017 369 3 33 62 58 14 2,648 4 283 3,474
2018 316 2 53 80 50 13 4,696 5 228 5,443
2019 289 4 80 127 151 27 2,642 9 234 3,563
2020 345 6 88 167 127 21 2,258 34 189 3,234
2021 592 5 142 222 509 84 2,572 68 126 4,321
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#5 KPARE @B L0 - /DM E X EOERE(L CPUE, &I S a2
. kfﬂi%m lﬁlmﬂi%% I Tap—
FEHE{ CPUE FEYE{ CPUE
1993 0.62 0.65
1994 1.53 1.61
1995 2.42 2.55
1996 2.53 2.66
1997 1.33 1.40
1998 0.41 0.43
1999 1.55 1.63
2000 0.92 0.97
2001 0.73 0.56 0.64
2002 2.17 1.41 1.75
2003 1.85 1.06 1.40
2004 0.40 0.60 0.49
2005 0.31 0.49 0.39
2006 0.37 0.59 0.47
2007 0.64 0.66 0.65
2008 0.78 0.87 0.83
2009 0.56 0.87 0.70
2010 0.33 0.70 0.48
2011 1.24 1.01 1.12
2012 0.52 1.07 0.74
2013 0.63 0.77 0.70
2014 0.66 0.77 0.71
2015 0.93 0.77 0.85
2016 0.79 1.24 0.99
2017 1.07 1.15 1.11
2018 0.71 2.55 1.35
2019 0.44 1.27 0.75
2020 1.11 1.35 1.22
2021 1.46 1.25 1.35

1993~2000 4F O & EFE AR 1 X ER O S T4 2 & THIIE L T-,
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HWEEM2 REEDHTESE

AEFROWEELEL LT, KPR FEElck s, BRENOERBRIZBTZK

il F X LS OE (o - M E X)) ICKAMER AL L, v AT Ui
BiX, KA FEEs I OEREROY - /NMlE XEO—HEERICBWTEREI L TWY
LR EMBEEF CIZEOMO Lm T VHERFISATICLAR T VHE LTEH I TN D,
T S R WIMREH S TR W IR B IR DA O BIZ DWW T, 1993~2021 4RI2B1T 5
B L2 207 VEHOEEE)ND, KTREFEEO~LT VEED-LrT VHED
R Z S\ o, Ok, KPAE X% 25\ =i &1, Hino etal. (in press) T/i S
NEHBRICBITASALT VL Z0MD L0 7 PHOARER I ED L~ LT POEES
USEBUR - 091, BRI 091, (LAl :0.83, @Ml : 0.81, &R : 0.74, EIFI : 091,
REAIR : 0.85) U CTHEE LT,

5| ARk

Hino, H., H. Kurota, S. Muko, S. Ohshimo (in press) Estimation of preferred habitats and total catch
amount of the round scad Decapterus maruadsi and five other scad species in the East China
Sea and Sea of Japan. JARQ.
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HWEEMI3 BREERENELGE

RKPAE B LORRROH - N E HEOIEE(L CPUE O EEIE 2 i 61
e LTHHLE, RPREEHEBEIOH - NMEF S TIET OO, AU V%
HMZHEE L TRBY, v AT VIEENL O EMGHEBOMRBNER & LT, b Dk
DD IRNRHI AL > TR SN DIV RIS Y T2 L B b5, MW EELZIIET 5
72T, Explanation Level= 90%% it 7237 — & (/L7 ¥ OIRBEERE S @O IIEIC e &
EE LG AIC, REAEENFERRREED 90%E 5T —%) ZEIT LI L
directed CPUE (Biseau 1998) Z#E#E(k L7,

KPR E 2@ TITARSHER LT 1 #8472 @ directed CPUE %, H - /NME X T
BRI EA R L= 1 B 1 %4729 @ directed CPUE % IGEEHKE Liz, ET/VORAEN
ERARIZNE O EAUE LT —ALINER S E T VB LO—BALINEET VA2 RO Y IZHE
HLT-,

KB E X#8 : Ln (directed CPUE) ~ Intercept + 4 + H + ¥k + s(50 m E/KIE) +H *¥fik
+ s(4F* H, bs="re”) + s(FF*YfHm, bs="re”) + error term

e /NVLE X4 : Ln (directed CPUE) ~ Intercept + 4 + H + ¥k + s(50 m %K{E) + H*
Wl + A+ A+ FEEE + error term

AR LT, A Ao Wk - S0m KR A W2, ETREE O - MHRIC BT S
WG OB L UTH SO Z AR, RERRIBGEREE D2 s LTHEE HO
RHAEM, BIORENRESEZLE L TR EROZAERZE O, RE/FEHEN—
EHRBTDEGENLT X LR E LT -T2, BT RO s 1T/ 8T A — 2 % bs="re”
X7 v X LR ETRT, R LT 2 DOET K LT, BIC Z WY iEIckDy
BRI NTET LV CERE(L CPUE %#3HE Lo, AEEATFIEOFEMITN FF =2 2 b
(FRA-SA2022-SC01-201) (2R L 7=,

5| A3k
Biseau, A. (1998) Definition of a directed fishing effort in a mixed-species trawl fishery, and its

impact on stock assessments. Aquat. Living Resour., 11, 119-136.
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HEEMA SH2EEFCOFETEHLEEMREICEISL0T7CHDOBREES LU
RV ELOTCHEFEOTHELEGEEDERERZE

A2 (2020) FEEOEFHEE T, v AT VIEFOMO LT VHHEGDIZL O T Y
HELTEMELTEBY, BRI 207 VHOBBEEAER LT, MEgk L
L CHERDFIETHR S X (R~ . BARMEAEX (L0 BE~EHFR) BEO
AR IR~ FHRE) OBMBXKIZHIT T2, La T PHOBBEEZGHEX 4-1 L4
BFKA1ITR LT,

80 A
BRIVTBEX

e 0 BAHEE
A
L
H_
~ 40 ]
Il
ol
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F

MR 4-1. BEHRKEHCE2~AT P2 a0 a0 7 VEHOWXEER G X :
TR ~fE R, AW X L R ~E R, BRI E Th - 7272 O
LTV 7eu,)
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MRE 41 BRI LD ~A T Va@dnicin T VHOWXHHEER (h)

£ AAHEIEX AN R T ot
1973 0 1,148 29,505 30,653
1974 0 515 30,065 30,580
1975 0 1,982 33,586 35,568
1976 0 3,562 58,545 62,107
1977 406 6,557 70,156 77,119
1978 2 4,156 76,730 80,888
1979 222 6,306 75,469 82,497
1980 0 6,828 65,910 72,738
1981 0 4,272 43,582 47,854
1982 84 5,561 50,598 56,243
1983 14 1,588 28,458 30,060
1984 30 5,133 75,535 80,698
1985 120 3,583 52,750 56,453
1986 10 2,353 40,278 42,641
1987 79 3,577 41,508 45,164
1988 58 1,314 29,655 31,027
1989 4,219 61,196 65,421
1990 4,330 61,696 66,032
1991 37 2,946 50,867 53,850
1992 190 1,258 25,594 27,042
1993 77 1,587 25,339 27,003
1994 5 886 22,167 23,058
1995 12 391 32,303 32,706
1996 3 423 30,413 30,839
1997 8 1,914 24,536 26,458
1998 33 1,026 16,622 17,681
1999 104 2,725 18,363 21,192
2000 184 3,934 7,290 11,408
2001 56 2,936 11,980 14,972
2002 12 1,048 16,473 17,533
2003 31 476 15,413 15,920
2004 120 628 10,074 10,822
2005 148 1,223 7,394 8,765
2006 72 1,314 6,808 8,194

HAHEALDS - )1~ AR I
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HAHERE K (A R~ RS T PP IR~ [
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MiRR 4-1. BHHEHI L D2~V T VaGoicsn T VHOMmXHEER (K ) (05F)

£ AL AR R TEIX o
2007 152 1,671 7,884 9,707
2008 67 1,517 12,277 13,861
2009 96 1,191 12,158 13,445
2010 45 888 10,433 11,366
2011 26 520 8,286 8,832
2012 36 334 8,076 8,446
2013 23 399 7,744 8,166
2014 17 437 6,323 6,777
2015 19 378 4,851 5,248
2016 32 366 6,982 7,380
2017 10 166 5,672 5,848
2018 8 216 7,524 7,748
2019 24 294 6,187 6,505
2020 79 413 5,427 5,915
2021 103 535 6,251 6,889

2021 AL E AR,
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HWREMS IATOELELATVEEFEHO T L -EEDEREHERE

A2 (2020) EHEOEFEFMEE T, v~ AT DIIFOMO 20T DHEEDIZLAn T U
ELTRHMIiLCTERY, BREREME LTRPREEHEO LT VBIRLAe Y VHOE
B ERRBOMBETEYEE AN CE L, ATV anT7 VHEZ LD GHELESLAED
B EEEE AR 5-1 128 Lz, ARBEOREREIC 5O 25 KPR E X @oOEG 1354
B L, e /N E X OISR EIMERICH B0 (K5, F£3) . KPR EEHEB IO
He VRTE S OREE( CPUE OFR R EX)E A BIREFREME E LR Lz, RpAE &
MTlE~ATvELn T VHOAFREREZRD, 1 #8472V © directed CPUE % fifi & & £}
2 LD TFIETHN Lz, F - /ML E SOV TIRRIFRO~ LT ¥ L IR RO A
07 VHOEYE(L CPUE OFE I -HMEE o, AL FIEOFEMITBIM K 2 X K

(FRA-SA2022-SC01-203) (2R L 7=,
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HEEHE6 RELEEETTIVICTHE SN-EREEOERIKE

(1) REAEFEET V& AT EIRAEAT

ELTAE (2021 4F) OB RECWIETE N e KirkiEE R (MSY) ZERILT 5/Kk%# (Bmsy
BEL O Fmsy) & LRl TWENENIONWTOSEFREGEL -0, NREEZER 70 & o
Ta YETIVOBRNEZFER~OBEHA DD T A RF A (FRA-SA2022-ABCWG02-01) |
WZHEVN, SEHRIREE 2 R L 72\ Pella-Tomlinson B S I4EpEE T /L CTd 5 SPICT (GE e ERH
\ZB T B SR 72 R REZE ) A FIZE PEE 7 /L : Pedersen and Berg 2017) 12 X DMt & 1T - 72,
FEMTIZ 1993~2021 FFICRBIT DR (£ 4) &, KPARE EEEBLOERRIZEBT S /N
M F X @OEAE(L CPUE (& 5) 12#2%, R /N — spict (ver.1.3.5) XV 1iTo7z,
REVEFETT LV THE T D37 A =21, BEINAT K. WEYB RN r, BEZE q.
Tt AFREDRE I op, HIEEOBREREDKRE X o, JAEHRERD ) A XOKE X oF,
WG PR B O BB J11Z %59 5 b bkfrac, 38 X N REOBHFR2Ze, THDH, ZDH b q
EooITREM T L ICHEE SN D, RIS r & KIZITRWVHEBEN S D 2 &b, AalfEH
L 7o RBIAEFETE T /L SPICT Tld, E#Hir ZHEET 2D Tid/e <, m=rK/n n/(n-1))&ZE L
TmOEEZHEEL-RICr ZHEL TWAD, 2B, nlIBRATA—=FTHY, n 1T
HAUE Fox B, 2 THIIX Schaefer MORFIEFEET L L7720 . ZOMENBKEWIE EBRE
N TNTKRET D Bmsy (e KEfe B2 BT 5 &) OMIFHRMEDRKE LR D,
TR RT A —Z I ENHETH L5720 SEOHETIETH =2 H L < 1T n=1.19 I[Z[HE
U Tt LTc, ETARRBEORBRIZITHEMHENEZ N D720, —EHOET /L CTIIEFRTY
iz 2T e WE LI @MU RHEEMEN S ONIZEEZXBND 2 ODEFET L (M3, M4)
DIXT A —ZHEFEE & Z D 90%[FFEX ] Ml & 2% 6-1 | LTe, RN I OFERIL AR R
&= A2 b (FRA-SA2022-SC01-204) (2R L7=,

(2) REEFEETT N THEE ST EEF O G IRTE

WTFNOETLTYH, HITFEOEJRED Bmsy & Dkt (B/Bmsy) [FMEEXKMLEHTI
Z blE s EHEE ST (2R 6-1) o F7o. EFEORMEED Fmsy & O (F/Fmsy) 1%
FHEKXMEZEZDT 1 2 TRHS EHEINT, LEEB-> T, KERIX MSY ZHEBL4 5 /K1
LU HERENEL S, BEEDNMRVIRETH D ATEEMER EVY, 7288, EILHO B/Bmsy &
F/Fmsy DIEFEX BN FEFITIANZ EMD, 2RO ORI ERBTHRE L TRV HF I & &
BE2biLb,

5| FAXE

ABCWG (2022) 43F1 4 (2022) 4R & BALHIIS X OV ABC BE D 72 O SEATEE. FRA-
SA2022-ABCWG02-01.

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

Thorson, J. T. (2020) Predicting recruitment density dependence and intrinsic growth rate for all

fishes worldwide using a data-integrated life-history model. Fish and Fisheries, 21, 237-251.
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R 6-1. EITHE (2021 4F) oFE 7w k
REVEREET MZBWN T, NI E RN r OHEEIZIX Thorson (2020) @ FishLife
T B R—= RIS E TR E LT 22, 1 LTBIRANT A—% n=2 & L72FE
WERTOA 2 5 2 7256 (M3), fi/87 A — X ITRWFEFIOAA %2 5 2 7256 (M4),
I OALEIAELEA (2021 4F) oM 7 oy b & arE 90%E X E 2 R,

MR 6-1. FET VBT DHES NIRRT A —H
5V M3 M4
TRR 5% | HEEE BR 5% TR 5% | HEEME R 5%
r 0.34 0.67 1.34 0.42 0.74 1.29
K 1.68x10%  3.45x10*  7.06x10* | 1.76x10*  3.70x10*  7.78x10*
n 0.41 1.15 3.22 0.80 1.54 2.96
op 0.23 0.31 0.44 0.22 0.31 0.43
Op 0.14 0.22 0.36 0.14 0.22 0.36
qq * 1.56x10°  4.02x10°  1.04x10* | 1.42x10°  3.71x10°  9.72x10°
qy ** 1.85x10°  4.77x10°  123x10* | 1.68x10°  4.40x10°  1.15x10*
Ol_q * 0.33 0.43 0.56 0.33 0.43 0.56
Op_p ** 0.11 0.20 0.33 0.11 0.19 0.33
€ 0.04 0.14 0.51 0.05 0.15 0.46
bkfrac 0.34 0.67 1.34 0.33 0.68 1.44

FRPARE S HICBERT 53T A — X HEERE R,

RIS 50 - I E SMICERT 537 A —ZHEER R,





