FRA-SA2023-SC09-07

TS5 (2023) FEYZ FILEBEKRFEFOERTM

IKPEMTIE « BORTENE
IKPEBIRMIZERT  KPEEEIRIZEE v & — (EEST - THEZ - 5 B -
THE - EHAK)
PR AL & —
ZERE - ALVEE SRR A T TR T ROK EERRER e . ALTEIE LRSS T TR SIS K PE R R
TARRPER DN > 7 —KERSIIEIT, BEGFRY — At 7 — ML
W ER bl FE T

M

k2 #

AEPROEPFRFEIZ DU T, 1985~2022 il O & & AR O E @ik (LLT, [
JE] EWD) @100 h UL EONTED ULIMICRE T 5~ 7 OFERE(L L7 1 X472 0 s
& (MWEEML CPUE) ZHWT, ‘PHEREEZUE L WREIAEEET L (TuX s s
VETIV) CHEE SN EREOMERME CF¥E 1 & L THEBEL LM 1280V TR
L7z, AEROWERIL 1987 Fi D 2.9 )7 b2 % B — 712 2003 4 & ¢l LT,
Z D% 2012 AT E THIIN L 72, 2013~2020 Ff 0 EEIT 1.6 T ~1.8 1 v THE
L7278 2021 BN RIFIZIEIN L, 2022 L 2.9 T h o Tholz, REIAEFEET V
THEE SN EIREOMIMEIL, 1985~2003 FEfRBIIFIEFITVOTHR L7-D 5 2004~
2012 AN HIM LT, 2013 FIRILIR I %2 K& < Ell> T\ 5, 2022 FEifROE
TR DOFEHEIX 1985 FEIRHILIE e & < . BT 5 R (2018~2022 4R M) 13 INfE m)
2 %, 1985~2022 F{f ] O BIR BFAEIC R ER O 2 S TiTd = & 2 A BUK (2022
) 13 97.7%DEIREKETH D Ll S vz,

AREECI, AHEULER-OIEE AN & BREHEGENCET SRR (AT =2 &
E D) DERESE L TEREMESNAHEBIZOWTIE, MEEEAHICB VL TERER
SENTAEZEERNTR LI,



FRA-SA2023-SC09-07

E # %
b =R VRS B
ﬁﬂ%% %{ﬁg T
i jefmil
BLR O 0770, . VIR S B TR A
(2022 4E3fa 1) e ' T TR Tk e
R LS
e gy 4 NN B VB (TR
(BT PEE 7 L O PR BLHE R D AR ) ** -
2018 1.74 1.82
2019 1.78 1.78
2020 1.78 1.73
2021 2.10 2.65
2022 2.11 2.87
1 217

* R (4 H~EE3 ) TORE,

)2 1 & LIZAXHE 2777



FRA-SA2023-SC09-07

1. T—43+tv b
BRI L= — %ty MILLTDERD,

T —FEyh FLAER ., BRI ASE
YIS ey S PRy AbHEIE It & R OV AT SR R L s EF OKPEST)

AFFEAL X JEE OV A8 T S TR Rl s 35 OKPET)
TSI K 5 & (el 5 AR%)

RKAFEDOWENT 4 A~BE3 A ThHb,

b
iy

2. KiE
(1) 43Af - [B0E

AR D At (ALY A, R R X OIS OR R L OMEMA R R TH 5
(X 2-1. =5 1989),

[

(2) - ik
ALV E KEE IR A EN 2 B X% 40 cm. 3T 53 em, 47 C 63 cm, 5% C
7lem, 6% T 76 cm [IZET 2 (X 2-2, AREBIED 1992),

(3) Hzh - FEIR

PEINSG I A R ICHBAE L, BT E N OIRE~BE) L CENEZIT S OKET
BRI 1986, =& 1989), AHiE K FFEICH T 2 PE0REIE 12 A TRI~E4FE 3 H T, i
BRABAEEN X IEDS 3 k. MEAS 4 5% CTH 5 (Hattori etal. 1992, 1993, & 1996), AbifiiE &1
2B T D2 REEEIT L <o TWZRWA, FEINGITALRE ORI ARIRICBAIE L, &%
FERED [ HFPHIIRE SN TWVD EEBEZ LN TS (ARES 1994), 7272 L, BEREEINEE
VXA PR AN FLBR A < . RERR O DG R D BRILE TREEIIIC S < DR AL EE K
PRI R EEENE U CLOEFEINNC R ORRBIZR 2 £ B 2 6TV 5 (RHEIED 1985,
ZIHIEN 2019),

(4) #AHEEBIfR

BUKAETEZ LT DAHERNI I A 7 VL2, BAEEIFICAS THLITEICHATE,
HIAE ., SRR OB AR L T 5 (iimE XK REIRMFIEER 1960, 7TP9 1961,
= 1989), —J7. MEBHFITMEE TH S (Goto and Shimazaki 1998)

3. BEOKRR

(1) MFEORE

IHEE R TFLRIZ BN T, X Z IRz, fl#E, X278 EomEREICL > T
BENTWD, IZTEAFRES NN, AF~EFITRBEENL N, WIEOTRERIT
~HIFEIF TN, Fo, ALHREARAL O FEM N X CHRALH AR BL O MR R L Tu
%, NFEEOHRERNLVOIIREENTH D,



FRA-SA2023-SC09-07

(2) EEDOHER

AR O L, 1987 D 2.9 )7 b2 % v — 712 LT 2003 A3 H1X 0.9 77 k
Y THolz (K31, F3-1), TOHREML T 2012 41 1.9 T F o &2 0 2013~2020
FEIIIT 1.6 H~1.8 5 b THERS L7z, 2021 FIfIICRTEN B RE ML 27 H b &
2otz 2022 AEEHNIATHEND S 5202 J ML, EEIT 29 T b ThoT,
BT 54 (2018~2022 4EHl]) O ¥ REIL 22 T b Th o7z, AEEEIKRIZEHED D
TP TAME B OE A 1T, 1985~1988 4EJf ML 5~6 B TH - 7= F D% LT 1991~1996
FRT 1~2 BITH o7z, 1997 FHMILIREITIEIN L T 3~6 HITHR LTV, 2022 4
WK 3 EITH -T2,

2 BV SR MR S 35 1 A I R T, 1985 FIAMILIRE 1991 AR & CiX 1,000 k> &
TR, ZOHAB L T 1999~2007 FiE L 100 M KliiTh-72 (2R 6-1),
2008~2013 AEJAHITCLHM LT 90~249 k> THERS L7, 2014 A LU I3 RME (2 1
LT, 2016 A EALIBEOERIT 1,000 N 2B 2 TRV, BEENEL) -7 1980
R LR UKETHRE L T 5,

(3) IS )&

AEWIKTT DWIEIC L D~ & T O s LS )& (FiREED) oKE s % 100 b
YULEONTED UMM EHTE Y (TH - AR 2011), BT 5 4 M (2018~2022 i)
FTHIEIZ R D~ & Z RO 93~95%, AifEfEE D 89~93%% L=, ZD7=H, 100 k
YULEOWENTED UIMC L D~ 7 OfR A Es & s Lz, AifEIEE. &
HBAK DN 72 1996 Fif I 89.7% T ¥ | 1985~2022 D 441X 98.1% T~ 7= (X 3-
2), JEMEERTE (PR TEE2RL) ISR 2SS 8T, 1990 FRLIERD LT,
2002 FEJEHILIRIL 1.0 H~1.4 TRTIZERIENTH D (X 3-3, 3 3-2), 2022 FifaHDif
WL EIT 1.0 T Th o7, ol IBFEEE CHM%E) ORES ) EIZET 5 F RSN
HILTUVNRUY,

4. BRDIKRE

(1) EIEFHAG D F51%

EPRAEmIE T Fn 5 (2023) AR JREE BRI LY ABC BED 72 O FEAR RS (FRA-
SA2023-ABCWG02-01) | (KZEENFSE « ZUEME 2023) To 2 REPFOFHHAAITHOW B
% EIRBEARED R EFIEIZHESN T, BEOERERIEMICABER % H TidH, B
W (2022 i) OEJREAKMELFEAG L 72 GHEER 1), BRI H VD & IR SR
Wi, SEERRRE A2 FUE L 72V Pella-Tomlinson USRI AEFEE T /L Toh 5D SPICT GHEfEIERE] 12
B DMeRM IR BEZE M R FIAEFET T /L« Pedersen and Berg 2017) (2 CHEE L 7= &R EAH
SHEZ W72 (R E L 2) . REEFET T L TOHEEIZIX 1985~2022 Al DR L |
B SN MIENT b LD~ ¥ 7 OBAE ) &4 7- 0 & (CPUE) & Hwo (ff
JEERE 3, JEEIED 2023b), REVEFEET VDT A — 2 HEELEOFEMIIMEER 2 B X
U FRA-SA2023-SC09-702 (VE#IEAH> 2023a) 1T~ L7z,

(2) BIRERIFEDOHER



FRA-SA2023-SC09-07

RRNAEFET T MW HEEYE(L CPUE OHEB 2K 4-1 B L O 3-2 1R L7172, 1985
~2022 FFIRH DL 2 1 & LA L U 72 R #E(L CPUE I, 2004 4735 DLREHE DN
M%7~ L, 2010~2022 4Eif 11X 1.24~2.09 T % A - 7, 2022 4 RTER N S
FRUIZWTHER L 1.92 Tho7o, REIVEFEET LTI 2 DOETARETE I EIREM
XE CE¥IE 1 & U THEEL LZERE) BNHEESNZD, EOMIHMED EEIfE 2 &R
EREME L THWE (WREE 2), EIRERIEMIE, 1985~2003 4 H11X 0.37~0.77 T
FFRUTNTHER L7z DB, 2004 FFIEBILAEHTIN L T, 2012 4R HICIE 1.70 & 72 o7,
2013~2020 FiaMIX 1.62~1.78 L EH % ERISETH -7, 2021 FIRMICE IR SR E
232,10 & S HITHIIN L, 2022 i O B PR EFEEEAEIE 2.11 & 1985 IR LI Tl b 5>
72 (K 4-2. 3 4-1), TEOGIREFIEMEOEAME L, BEIEHRD 25— MEHT CHEE
SNTZERBOHERITIB DT R z§#17; (ff X 8-2), BT 5 A (2018~2022 4
H) O EFREE T IME I &

(3) &I EKYE

ARBEO G IR EFEARME (1985~2022 4 M) ICRBERS M2 H TIDIZE 25, 2022
IR OBIR BRI 97.7%KETH 5 Ll Sz (X 4-2) . BIRETEEEOFLH)
DKE %7 THIZ AAV (Average Annual Value) 12 0.09 TH Y, IR EIFIEEN FEHT
A 9% A6 L IHMETF LTz,

(4) ISEY D E AR

B & =B EEIC T 2 WIETREY OSRIKE T &2 221 4-3 L[4 4-4 1
R~ UTe, SIS I dE B o IR AE ) O R 23 K5 T S 4L, 2010~2020 FifIx 2
PLENC R TRED AT ENE L ot 2020 FEFRMETIT 1I~3%THD 8 BEA (8
Bz 8, LATREL) X0 /NMUAOEAN KT ORY:%2 O TE 7, 2021 FHILHT
TR TN « RSO KEGT BB L7223, 2022 A8 CII A OWEIN L7z, 2020 4
WHILIAT & T 2022 M HIIZ 4 B A E 6 EADR TR E 2> TEY ., 3RBRADEE L
BRI E Do 772,

SETRNE E PR IR LUV sk O W IR E Y O 5 X2 0 DL ER KT &b, 1~3 3% T
H5H 8 RBALV/INAOEANEEOKGITEICED ZEIAIX, EROMKEME LY KL
T1I~6FTHD, 2016, 2017 FRMITAAEOKGT &N V72 < BMHBEEOKG T &
DR DLVE Yk D R g BRI 50 2 EIE IR o 1o, T ORITERDOKET B3 HY
MU, 2021 FERINTETHE X U KRBT EARE <M LZ, 2021 1T 3~5 EADO,
ANEWEIEZ ED7=0lZxt LT, 12 BA L /N 68RO KRS T EITBD L TED ., /J\’*”
RO 5D HEIE X 2007 IS 1Ko 7o, 2022 FIEENIETE L 0 & KET

BB LZESEE LR ZLOHEMTRBTENBD LT DD, /Mo bR T 8610
DKL EITRTEN S LT,

5. Dt
KEPUNZEG EN D~ X T RRBIBEINEEIZR L CIX Rk 19 (2007) B ~Fpk 23 (2011)
R TEIRBIE R BV T, AL 24 (2012) AEEEDIEITEIRE BEFE O T, FREE N O



FRA-SA2023-SC09-07

JEEEHE RSB O AR, BN O R, NMEERRES LOERE/NFEIR
m%kﬁéﬁﬁmﬁﬁﬁﬁ7wazkio7W6E_ % RN - Kok o Bl b/ NRE
OB, BRI T DR O R 72 £ RIFHEIZ DV 72 B0 fLA 03 L T T
Al

ARG TIX, REKMAEZKAT D E CTHEY R L CTHAEREICIRY AT 5 2 & 0NEIRE Fih
R+ 2592 THETHDH LEEZOND D, RAMAITK U CEEDOIBRBELEN )6 78
WEIZTHZEREE LV,

6. 5IAX®
?H%Z A —RR (2011) Rk 22 4R~ & T AGifEE O EIRAEAT. PRk 22 4FEEER AN E E
W OFEE VM 52 5 H% IKPEFT « KEEMEHITE R 2 —, 857-877.

& AR - B - R - PPHIRSE (1985) HARRBEREE OEICHT 5~ 2 7 ik
DEERR TN DN T, jﬂziﬁ&b}h 14, 71-77.

Goto, Y. and K. Shimazaki (1998) Diet of Steller sea lions around the coast of Rausu, Hokkaido,
Japan. Biosphere Conservation, 1, 141-148.

BCERY - TATEZ - BT B - T 18 - AR (2023a) 47015 (2023) AFE~ 4 7k
WEE XEPE ORI CPUE FEYE(KIZ B 2 & kL. (FRA-SA2023-SC09-701).

WGRECE - THEZ - 85 B - TIE & - EEAGK (2023b) 5H05(2023) FE~ 2 74t
WEE TR O AR REZE BRI PE T 7 /W1 & 2 BT IC B9~ 2 & kL. (FRA-SA2023-
SC09-702).

TEHACHE (1996) ALHEE HES AR ICR T 2~ 4 7 OARAE & AN REEETRMTSE
Rl H A, 23, 3-9.

HRES 55« BRIFRE - Bl — (1992) ~ & 7 O H A 1A & 2 AE & iR R
K3, 58, 1203-1210.

AR 55 (1994) ~ & T O Bidds K OVEIRARRIC B9 2 F5E. AbifEiE K-+ 55,
140 pp.

Hattori, T., Y. Sakurai and K. Shimazaki (1992) Maturation and reproductive cycle of female Pacific
cod in waters adjacent to the southern coast of Hokkaido, Japan. Nippon Suisan Gakkaishi, 58,
2245-2252.

Hattori, T., Y. Sakurai and K. Shimazaki (1993) Maturity and reproductive cycle based on the
spermatogenesis of male Pacific cod, Gadus macrocephalus, in waters adjacent to the southern
coast of Hokkaido, Japan. Sci. Rep. Hokkaido Fish. Exp. Stn., 42, 265-272.

AbfEE XS B TRAF SRS (1960) & Z . Tkl AU BRI g i e ), AbifpEdg AR I e
A G ES R, TR, 63-64.

=ETES (1989) HABELIZEIT H~4 7 (Gadus macrocephalus TILESIUS) D& & & D
MR, ALRCPREIR SR E B BT, 42, 172-179.

OO - EUHERD - SR - B AREK - OPERIRE - R (BT (2019) ~ & T BEBLIERESH
WED oA & [l JKPEHETH, 67, 19-24.

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



FRA-SA2023-SC09-07

JKEEITHFZEEL (1986) EEONE MEIfAZEETR, 234 pp.
IN B (1961) dbiEER o 2 Z BHeEO R AbkE A #, 18, 329-336.



FRA-SA2023-SC09-07

2-1. ABBE KRS T 5~ & T O4 i

©
(@
J

WA R (cm)
= N WO b OO N ©
O O OO O O o o o

2-2. ALRERTEICR T D~ ¥ T OFHn & pldR o BRI
AREBIEA (1992) L V1R,



FRA-SA2023-SC09-07

35

30 A BoFHEX OHE
25 -

20

(Fr2)

| 15
10

5
0 ||I|II||I||||I|.|I||I|||""|"|I"

1985 1990 1995 2000 2005 2010 2015 2020
b2

pict 3

X 3-1. fEEDOHS
WHIAE T 4 B ~B4E3 A,

100 ‘”"J“%ﬂnfjﬂNtﬁNﬁﬂnﬁﬂNOﬂnﬁﬂn'

80 1

40 -

Hgda W

0

1985 1990 1995 2000 2005 2010 2015 2020
btk

X 3-2. Ab¥fEE KEE (MR TEZRLS) BT 2ME (O EbL 100 R LLE) @
~ X T HREE



FRA-SA2023-SC09-07

25

20 A

15 -

10 -

BESZSHE (T#)

0

1985 1990 1995 2000 2005 2010 2015 2020
btk

B 3-3. Ab¥fEE KEEE (PR TEZRLS) O~ X 7T 5ME (D EdL 100 b
PLE) oS (ks

25

CPUEM#8 5t &
s =@ o

o
o
1

0.0

1985 1990 1995 2000 2005 2010 2015 2020
RHE

X 4-1. RFEIEEETT VI H W HEE (L CPUE OHER
SEIfE A 1 & U CREE(L L7 ARHE & o LT,



FRA-SA2023-SC09-07

® EIFOEREEEE

2.5

~ 204 959

ﬂm b

=

oo

=

mﬁﬂ 151 80%

w 60%

|

BE 1.0

ﬁ 40%

]

£ o5 20%
00 (BREKE) 5%
1085 1990 1995 2000 2005 2010 2015 2020

BHE

X 4-2. BIREREEOHER & G EKYE
o —t > FEIRIIREERSAMA TR LZEREKETH D,

-11 -



FRA-SA2023-SC09-07

8,000 -

o
il

u
N
il

7,000 -

6,000
5,000 -
4,000 -
3,000
fi=it
2,000 - '

1,000 =

0 = —_ L
1995 2000 2005 2010

BHEE

= = =
a B~ W
P I

b O A B B B

n
)
il

KiZIFE (k)
m
®
il

|
o

10E A

N

EA

- - - R N
2015 2020
A

B4 4-3.  SIEEPEIZI T 2 IEIRAEY O SR AR T &
SRR s A R, KRBT 14 20ke, BIOAEIX 14 15kg & LCHEIB LT,
2004 FIEHILIRTII AN T 8RO KRG T &T — Z B33 H AL TR,

1,400 - B 1E A
1.200 m2EA
u3FE A
3 1,000 R4EA
X _— E5E A
- =6/ AJRHE
!_]ﬂ 600 IGEASF;E
w m8E A
K 400 = 10EA
200 B12E A
H14F A
0 CRINY )
2007 2009 2011 2013 2015 2017 2019 2021 ==
RERE WITIED

4-4. SEFHBEMRICE T 2 MEREY O RIIKE T &
BB LIP3 1T D IREM S KT Sz 10 A ~Z4E 3 A ORRIKIE T %
iz, FEA ) 1T 15 16kg, s OF) X1/ 12kg & LCHEIE L,

-12 -



FRA-SA2023-SC09-07

#3-1. AWRE KRS B T 5~ & 7 O ERERRER (F)

LR At T UAVESRIE S
1985 20,365 11,214 9,150
1986 24,331 14,837 9,494
1987 29,277 16,034 13,243
1988 25,065 11,697 13,368
1989 25,637 7,326 18,311
1990 26,027 7,550 18,478
1991 27,634 5,847 21,787
1992 23,429 4,300 19,128
1993 23,993 3,740 20,252
1994 24,697 3,070 21,626
1995 21,172 2,485 18,688
1996 22,498 4,567 17,931
1997 22,074 6,350 15,724
1998 20,595 5,266 15,328
1999 22,523 6,591 15,932
2000 16,203 5,866 10,337
2001 14,435 4,392 10,043
2002 10,157 3,076 7,080
2003 8,573 2,316 6,257
2004 9,833 3,402 6,432
2005 13,210 3,955 9,255
2006 12,128 4,920 7,208
2007 14,102 5,321 8,780
2008 12,503 4,561 7,942
2009 14,355 4,842 9,513
2010 13,977 6,336 7,641
2011 16,332 7,815 8,517
2012 19,268 8,502 10,766
2013 17,491 7,884 9,607
2014 17,267 7,205 10,062
2015 15,764 7,097 8,667
2016 16,630 9,280 7,349
2017 15,693 7,342 8,351
2018 18,170 7,152 11,017
2019 17,831 8,864 8,967
2020 17,300 7,685 9,615
2021 26,531 7,754 18,777
2022 28,699 7,781 20,918

EEHHIPH « IR PUEXEREDE, ERB LOTE,
NRERZE 1992 A & TITARATIT RIR ~R=E T & F AR RS o Bl ~ KT
B 1993 A LU 3R ST~ R & H AR IR AL 7 Sl ~ KRS,
WAL 4 H~F4E3 A, 2021, 2022 48308 E A,
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% 3.2, AbHEE KLED~ X 712k DA ERILOFIE (2xFFH L 100 o Llk) @
eSS 18 L CPUE (H BISEEHE)

o A% Al A HEHEAL,
(T-#4) CPUE (kg/d) CPUE (3(-#J=1) CPUE (*(-#J=1)
1985 18.3 331 0.91 0.64
1986 17.7 532 1.46 1.03
1987 19.0 467 1.28 1.05
1988 21.4 287 0.79 0.74
1989 19.6 200 0.55 0.43
1990 20.4 228 0.63 0.41
1991 18.7 136 0.37 0.34
1992 17.1 94 0.26 0.25
1993 17.2 166 0.46 0.37
1994 17.6 133 0.37 0.37
1995 15.9 98 0.27 0.24
1996 16.6 220 0.61 0.35
1997 17.9 269 0.74 0.47
1998 17.0 228 0.63 0.51
1999 15.9 293 0.80 0.79
2000 14.4 276 0.76 0.97
2001 14.9 235 0.64 0.60
2002 13.2 175 0.48 0.52
2003 11.7 139 0.38 0.42
2004 10.8 230 0.63 0.72
2005 11.6 260 0.71 0.80
2006 11.9 279 0.77 0.87
2007 12.4 292 0.80 0.93
2008 9.9 306 0.84 1.02
2009 12.1 312 0.85 0.97
2010 14.3 402 1.10 1.24
2011 11.2 510 1.40 1.71
2012 11.9 561 1.54 1.84
2013 12.3 554 1.52 1.78
2014 13.2 488 1.34 1.40
2015 11.9 545 1.50 1.69
2016 12.6 686 1.88 1.75
2017 12.2 576 1.58 1.50
2018 12.7 525 1.44 1.42
2019 12.2 681 1.87 1.91
2020 10.3 683 1.87 2.09
2021 10.6 681 1.87 1.92
2022 9.7 769 2.11 1.92

BRI A PR < B EREDO L OME,
2022 A I B AE,
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K 4-1. RFVEEET NV THE SN EREAXHEDOHER

A FRIE] B E2 DA
1985 0.67 0.68 0.67
1986 0.75 0.75 0.75
1987 0.76 0.77 0.77
1988 0.62 0.63 0.62
1989 0.53 0.53 0.53
1990 0.47 0.47 0.47
1991 0.43 0.43 0.43
1992 0.38 0.37 0.38
1993 0.39 0.38 0.38
1994 0.39 0.39 0.39
1995 0.38 0.37 0.37
1996 0.43 0.42 0.43
1997 0.49 0.48 0.48
1998 0.54 0.54 0.54
1999 0.66 0.66 0.66
2000 0.63 0.63 0.63
2001 0.62 0.62 0.62
2002 0.56 0.56 0.56
2003 0.55 0.55 0.55
2004 0.66 0.67 0.67
2005 0.83 0.83 0.83
2006 0.87 0.87 0.87
2007 1.00 1.00 1.00
2008 1.02 1.02 1.02
2009 1.17 1.17 1.17
2010 1.27 1.27 1.27
2011 1.50 1.50 1.50
2012 1.70 1.69 1.70
2013 1.66 1.65 1.66
2014 1.65 1.64 1.64
2015 1.62 1.62 1.62
2016 1.68 1.68 1.68
2017 1.62 1.62 1.62
2018 1.74 1.73 1.74
2019 1.78 1.78 1.78
2020 1.78 1.78 1.78
2021 2.10 2.10 2.10
2022 2.11 2.11 2.11

REIEFERET NV COGRHFMBHTIZHIZY . REVEFERMBOBKREREST 537 A—F%n
DFERIDMAOFEEIC2 & 146 52, TNENREL L2 &Lz, HEL L2 DER
BHEOEEOMHEXHEDO YL 2 G & EE & L,

L) A 1 & UL LM HME A R T,
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Ver ZHEET 50 TIERL, m=tKm™WeDEZZE LT m OEZHEE L7-OBIZ r Z5tHE L
TW5, O, qlXifEDE, opli 7 Bk AB\EDKE S, o IZFEEMOBREEED K
X &, op ITABERED ) A XDOKRE S, bkfrac IZWHE IR EDOBREEINA KT 50 TH
Do

SPIiCT I A AHEEDO—FETH L FIHNT E mLIELH WD 72D, T A —ZHEEDERIZ
XFAIDOME G520 2 ERHED, —EIICIBR AT A= n IZHERRETH D720,
KEENTTlE n OFEFIOGAMAOFEHEE 2 L 5272568 & . A X ENTHERE (Thorson et al. 2012)
IZBIT 5% T HTOM 1.46 % 52 28582 OWTHRE L=, NEYEREINER ¢ OFRTST
WZOWTIE, &% 1 (B3CE FRA-SA2023-SC09-702 H', Model 3) Tl Fishlife (Thorson
2020) O~ X T OTHIME 032 25 % T, &2 (BI3CE FRA-SA2023-SC09-702 H, Model
6) T Fishlife ® P % n T L7ZH 0.15 IC W TR L7,

RETORER, FRIOAMAOFEEE L TIR AT A =2 TIiX 2 & 146, NIERINE ¢
TIX032 L 015 & LIEBAD 2 oOFFNMICT U RHEENE LN EEZ BT,
B, FHIDAMAIIIIR T A — & CHEERE(RZ 0.5, AU B RIS TIEUERZE 1.0 OxHkiE
BofiL Uiz, TET NVOMEEREHEE SN2 RT A —% | BLOZE D 90%/E A X [ & fifi /& £
2-1 2R LTz, fRAT 7L D FEMIIT R SCE FRA-SA2023-SC09-702 127k L7z,

(2) BIFEEIHEEME L THW D RRIEEETT /L TOREE G & L A E O HE
REVEEETNMZBIT DL M AT T ¢ TN OSSR, RN L2 2021 Ff
H ORIE TEIREDOMIHEIZ DWW THEEMIZ ZDN L DAL, IR T A — & 70 & OHEE A
FHELBWZ AR I N, — T, BIREOHIHMEIC DWW TR E L 7 #EE 2
TETWHEEZLNTED, RRAFETT AN OHETE SN EIFREOHEEZ AGIRO
BEPFFHHICH NS Z &L L (RK 2-1), @O EEIEonEBZx 25D
ET IV T, 1985~2022 A OEIREDOFHEOHEBITETT AV TIEIFE &L= Z
END ., BRGNS BRI 5 OF T /L OB IR EFHE O SEEE & v
= BEIREARHME & U COIEBEENHER SN2 b DD, /RT X — X OHEEECHE T E IR &
IZDONWTC, T—HEROFHE, ET VORMEME EOBEN OB &R & ERT HLE
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WhHbHEEZEZD,

HEE SR EOFSHEIZOWT S 2 DOFEF L CHlfh—R L7-#B 2=~ LT (i
X 2-1), EHLOETNLTHERENED - 72 1990 AU Em WL & 72> TEH Y | 1994
I DI IR T L2 2 & 2021 o= EA- L, 2022 R0 $ 2020 4F
WHALIRT & R TEWRELE THER L7 2 E MR ST,

AR FERTAM & WEARFEREAR O B IR BRI OHER 2 i 2K 2-2 IR LT, 2 DO&RETE
BEOEWNL, 7— % OB X2 REEEET VOWEEOEH L, ZOEHN 1 L
LEDWCHEENL, ETAMTEYLEZ EDEVWHHAEDLS T2 bDTh 5, SFEE
OEVFR AR IVEFELE D b O & HEEHM R OB AR —B L, R L 7o FRHED K
L EDLL RN ERMER ST,

(3) REEFEET M THERE S N BEEF OB RIS

ELITAR (2022 1) OB IR E-OUIEE )N e KEFfe L pE & (MSY) Z 52819 %5 /K 4E (Bmsy
BELOFmsy) % L\l TODENENTONWT, KREIAEEET VICEDHEER/RE R LT,
WO HEEMN SO EEZLONTZ2 00T ATl W TN L EIITFEDOERE & Bmsy
Lokt (B/Bmsy) (%1% BRIV | EIFEOWREEE L Fmsy & O (F/Fmsy) 1%, {FHEH XM
HZE T 2 TR EHESNE (WK 2-3), 72720, 2D OHEE RS BT AR IR
REL, FITEFRREOHIEIC OV TIEHXHA 1 2 £ 20T 2 EICEESLET
b5,

5| ASCEk

BAERY - THEZ - 5T B T3 15 B (2023) 5505 (2023) FE~ 2 7 A0
T ARELE DR REZ2 [ A TR A PE £ 7 /LI K A BIRMATIC B4 2 & Bk, (FRA-SA2023-
SC09-702).

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

Thorson, J. T., Cope, J. M., Branch, T. A., & Jensen, O. P. (2012). Spawning biomass reference
points for exploited marine fishes, incorporating taxonomic and body size information. Can. J.
Fish. Aquat. Sci, 69, 1556-1568.

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(2), 237-251.
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MR 2-1. #ESh-ERE (EX) BIONEE (FTX) OMExHEOHER
RFEEFETT MCENT, IR AST A—=Z n 22 & 1.46 2, WNEYHERBEINR r (2 0.32
L01s =ENENE 225 GRE1BLIORE?2) ORER Lz, BIRE, fE
& BT, FHEZ 1 & L TEE L LEMEMMEZ R LT,
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0.0 T T I U 1 T U
1985 1990 1995 2000 2005 2010 2015 2020

BEE

MR 2.2, EIRBEEEOHR
AMERERIIZE AL, MEEEERIAM X AL TR, AR & MR REREAR TR, AL

D5y RE & 72 2 FEHNE O I E,

25

=20

£

L

= 1.5

A

g

g 10

0

& 05 @

o
o

1 2 3 4 5
BRSO (B/Bmsy)

X 2-3. EZo v b
SRVEEETMCE N T, BIRST A= nl22 & 1.46 &, WNIERBIINE 112 0.32

015 2ZNENGZT25E (RE 1 BIORE2) OfFamr Lz, MBI
EDLFEDOEFREZ R L, IROFANRE 1. HOFRBHRE 2 27, A
P DHIPHIE 90%(E X 2 7”37,
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MR 2-1. BETNOFEFGMORE LT A —Z OREENE &5 H X

T4 7 1 (Model 3) K E 2 (Model 6)
HATOA | RANTA=HITIT 2 ZEHEELEE | - R ST AT 1.46 ZEHEEL
DBE FA1547 (SD=0.5) & 5-2 /= =%/ 5347 (SD=0.5) & 5- 2 7=
- N9 IR SR r 1213 0.32 2 XME | - NBY B SREEINEE r 1213 0.15 2 M
LU= R0 AR (SD=1.0) & 5-% 7= LU= R0 AR (SD=1.0) & 52 7=
TBR 5% fEEM ERRS% | FRR5% fiEEm  ERR 5%
7 0.08 0.21 0.58 0.05 0.14 0.42
K 209,702 648,003 2,002,402 196,100 629,290 2,019,403
n 0.70 1.74 432 0.48 1.11 2.54
oB 0.08 0.13 0.20 0.08 0.13 0.20
oF 0.11 0.15 0.19 0.11 0.15 0.19
q 1.14E-04 3.07B-04  8.25E-04 1.48E-04 3.63E-04 8.92E-04
o1 0.14 0.21 0.31 0.14 0.21 0.31
bkfrac 0.15 0.27 0.50 0.11 0.24 0.51
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HRER 3 HEZEEL CPUEDERFZE

RFAFEET NV CEIRERRT —% & L THW DMK CPUE 122\ T, #3EA OB
72 & CPUE 125 £ 5 EIR D RAFEB LIS O ZER D FZ A IV i < 7o DI 21T -
Too EM U727 =21y M 1985 AEIHILIRE O AL ifEiE & JE O & i e g Rl s =
THY., AR - XA - Rl OE RS L OEENTEHFIN TS, T—F Y FDH
B, FERKGERR X OREELE D 100 b Ll EonTEb LitoT —% (20,418 1F) % H
W e, BEHE(RIZIE CPUE IZXHER A A IRE LT — b7 v &M L7=, CPUE
TR HRBAAR L U, AR, AL IS IMERE . Vs, AR, 5 K ONAEIARE &Y,
ADOZHEERZR O, WS T3 WA E L TR T, A fEHREHUE (BIC)
RV, T D IETEDIRB LORAENT X TOMABAE DT OV THRET L72/E R,
LT OET VDB EAEHNTIRIR S U7,

log(CPUE + constant) ~ Intercept + Year + month + hpower + Area + base + YearxArea +

monthxArea + error term

Z 2 C Year (7 H4E . month [T H . hpower 135 JIMEE, Area I3k, base IZRHLM TH

Do VX T OWRBENENS T — ZITKHNT D78, CPUE IS EHED 10%% /& LiAAT
(constant) , VEIEIE, 1B BB LR (PPN 31~35) , B ARSI LA (RN X 30,

36, 37). iR (MPE/NEIK 24~29) @ 3 DITorIT T,

EREOFET VTR Z LA IRMIE DR/ TRESE AR L, RO~ X T ORI
BXETEARSIT LTRSS 2 & THEREYE(L CPUE 24572, “FHEEZ 1 & L THRMEL T
(. CPUE OHER A X 4-1 15 KOV 3-2 1R LTz, #RMIERIERASCE (FRA-SA2023-
SC09-701) (27”7

5| ARk
WEREY - THEZ - 5 B - TIE 15 - BHK (2023) 5F15(2023) FE~ % 7 ki
18 AELED R CPUE #EHE(LICBI -5 & Bt (FRA-SA2023-SC09-701).
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HRER4 2024 FRHOETRES

(1) MBI REA~O S TLD

ME PR B3 2P BI ik (0D 4 4F 11 HBE) 2261k, RERIZ2 RE

JROWEERFIZEH T2 2 ERRESN TS, 2 REROBEEEHANL, KL
72 % KYENZ %9 2 EIR BRI O R/NBRIC IS & | T O X &) & IRIAH] O
BEHET L OOFREERO HHMATH D (HRER S, B EFEEEDS B S B
HefE (HEEKUE) % BRISZSEIL, RiEHofE &2 FHREE LD NS E 52, H
TKHEZ T A D5 R, B O E 2 SEREE LD AT 5, RAVEHLERE (R
FAHE) L0 TEZEEIE, L0 REAEEZH L CTEEORE 22T, BEIN
TeAREIR O G PRAEME (BEKYE) (TEREKE 80%., PRI BRAYEM (BRFKYE)
ITEPEKEE 56% Th 5, HIREHIEMEMN (BEKEE) 2 LOMRFEHILEM (FRAK
%) RiT, BREHFRIFETETNEN 147 BELO1.08 Tholz, BUIR (2022 i) OF
JREEEEIL 2.11 THY | £OEJRE/KAE T BT BIEERE (BEKME) 2B LOMRAE
FULEM (RAKHE) % LEo7c, ZOBREKEITRIGT D i &2 S 2575
(@) (&, EEEHBAIRICESE 1.09 LR s (R 4-1, 4-2, fliRdFK4-1), 25
GO L BH A O Y TiX o IE frasyr23 (https://github.com/ichimomo/frasyr23 = X » ~ &
7 : 7ef5b6c88cf61286626e54bb415f4a35¢c19e2fea) % HV T-,

(2) 2024 R E & DR E

EE PRI AR ST 555 (o) 1X1.09 ThD, /o, KREEDOER
PG FUC £ D & EUT 5 A (2018~2022 i) O SRR (C) 1321,706 h o Th D,
Lo T, 2 REROBHMBANCK S E oxC LW EH SN D~ & Z AbifEiE K EEED 2024
R OR EIRERIT 237 T bt otz (K 4-3, fHiEE 4-2),
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MR 4-1. FHEIEEHE RS L OBUROE
VR | m R | D
e i
(43Fn 5 47 B L)
ERLL-S: E R AR AE DO RE R Y 2 AT
FEYEfE* 80.0% 1.00 1.47 ERDHICY UIDTHEEIC
(B HE) 22 80% /K HELZAH X4 - DA
PR SRS PR B IR BRI O RE R Y %2 B AH
HE e 56.0% 0.89 1.08 ERSAIZY TUEH TS E I
(BRI HE) 22 56% /K HEITAH Y 9D
BT 5 AR OEEICHENTD
BLROfE fR¥id, BAEKAER LR K
i 97.7% 1.09 2.11 e i ‘
(2022 47 4) HERIT T DBUR OE DK HE
WX THEENS

* TFn 4 (2022) FHEE~ & T ACHEE KOS B S BT 2 AFJep Bt CIRE

M 42, THEOREER I ORTHERE

1A R ()

R DELEA 2018 1.82
2019 1.78
2020 1.73
2021 2.65
2022 2.87
Y 2.17

HLE I B 2024 2.37
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HEEHS 2ROBESEFLICONT

2 REPROEHMANC T D AEEESH] (HCR) 13, B4 HIEAKME (Br) O
RS2 XKoo, BEEFE () OBFREEEMEOKE (D) 2 BEEKEEZ LE L5561
MEEZINSE, FTRIZHAIIAEEZIBSE 2, KIAMICHERES L2 REE (372
HbH ABC) 1F. HEITOETREFEEE O KIS T DR (a8 2 B S & 5485 o)
AUWEEREHANIC L VRE L, Z2BRoOERE COFEoiEEFYHE) IR LD L
TRDDH (FX 1), RFKHE B % FEI-ZHAICIT. GREREMEL BEKECLY
RBEDTH I a2 RELGIETIT D, 20kHE (Bg) & FTEI-7ZHGEITIE, AEE
0 LT 5, REBITZZOREEIHMAICREE SN IEESEREZHET 25 THY E
WiLp=1 &%,

ABC=a, f 'at = exp [k, (D;-Bp)] - B+ C (1)

ZIZT, kdE, BT Om@Y LD,

51 Dt>BL
k= <ﬂ+52wpwﬂ%imﬂf+lﬂ%£§ -+ By<D <B )
t~ OB
o0 o o o DtSBB
EROMBOEE L, TR S, 8. 108D, T2 TaHITEENDARWVEES (Be<D:
< Bo) W2 B A HIgK T 2 3 2B 24820, 83 1% T3 O &R EF5EEE T OF4 8 (AAV)
DREWGAICHEREZMZ BB TH D,

— 1 t 2|1u'1u-1|
AV, = 3 Zu=1 = A3)

BT t EOEPREIEFE 1 O/KY%E DUTE R EREEICBEBER S fMZ2EH+T 2210k
0~1DfEE LCEHE NS (FX4),

Iy X-
D, =" o [::2] ax @)

T 2T IFEEESSA, EOITEREFEEMOFEE, SD ()X &R S O HER 2=
Th b,

[5F0 5 (2023) 4EFEAEE PRI L OV ABC RED OO IATRE (FRA-SA2023-
ABCWGO02-01) | (ZKPEAFZE « BBEHERE 2023) CTlE 2 REROIADOHEMEEHEIMEAI & LT,
Br % 80%. BLIZZ D 7 EID 56%., Bpld 0%& L. iHEEfREL (81, 82, 83) IZIXZENEH 0.5,
04, 04 ZHWDHEINTWVWD, ZNHDO/NT A —F R\ EEFBHANT, B
EORATENZ AWV ST ABC BEHAN 2-1)  OKEET, /KEEMFSE - ZiEHERE 2023) T
OWEEHHA L0 b BEIRREONENE < D ORE LICREENSE LD Z &2 Hix
RETREEA ZB L — R I 2L — g (MSE) TR SN TWD, KEJROM
U ATH, ERROBROREEIHHBAZ AW Z LB REBESENHIREINT
W5,

51 Ak
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IKPEMFSE - ZLE AR (2023) 40 5(2023) AFEEIAIEE BRI KL OV ABC RIE D72 D IR
fi #F . FRA-SA2023-ABCWG02-01, 7k £ #f 98 - # & ¥ # , # &, 23pp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWGO02-01.pdf

IKEEFT, KPERISE - BB HERE (2023) 550 5(2023) 4EE ABC HED 72 D FEAHHI. FRA-
SA2023-ABCWG02-02, /K P HF % - # H K W ., M & , llpp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWG02-02.pdf
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HWEEMG6 BEHANAREBEINGEES

MR 6-1.  ALiEE KRBT 2~ & 7 ORgR i ERE g (F )

W ERFEP N e iz L% EEEELITY JEE
¥ MiE  JRRIRE JRRRE WEEE PR IR MWEEE PR iR
1985 20,365 11,214 9,150 1,316 3,352 1,718 1,635 15,696 9,497 6,199
1986 24,331 14,837 9,494 1,408 4,083 1,712 2,370 18,841 13,125 5,716
1987 29,277 16,034 13,243 1,659 3,998 1,589 2,409 23,620 14,445 9,175
1988 25,065 11,697 13,368 1,381 4,167 1,568 2,599 19,517 10,129 9,388
1989 25,637 7,326 18,311 1,974 5,005 1,264 3,741 18,658 6,061 12,597
1990 26,027 7,550 18,478 1,717 5,054 1,537 3,517 19,256 6,012 13,244
1991 27,634 5,847 21,787 1,008 2,953 809 2,143 23,673 5,037 18,636
1992 23,429 4,300 19,128 383 1,540 510 1,030 21,506 3,790 17,715
1993 23,993 3,740 20,252 397 1,946 674 1,272 21,650 3,066 18,584
1994 24,697 3,070 21,626 198 1,853 604 1,250 22,645 2,467 20,179
1995 21,172 2,485 18,688 198 1,799 448 1,351 19,175 2,037 17,138
1996 22,498 4,567 17,931 63 2,131 642 1,489 20,305 3,926 16,379
1997 22,074 6,350 15,724 139 2,003 532 1,471 19,932 5,817 14,115
1998 20,595 5,266 15,328 206 2,174 741 1,433 18,214 4,526 13,688
1999 22,523 6,591 15,932 72 3,391 1,039 2,353 19,060 5,553 13,507
2000 16,203 5,866 10,337 71 3,778 1,030 2,748 12,354 4,836 7,518
2001 14,435 4,392 10,043 47 3,552 603 2,949 10,835 3,789 7,047
2002 10,157 3,076 7,080 37 2,325 433 1,892 7,795 2,643 5,152
2003 8,573 2,316 6,257 36 1,973 452 1,521 6,565 1,864 4,700
2004 9,833 3,402 6,432 74 2,224 504 1,719 7,535 2,897 4,638
2005 13,210 3,955 9,255 24 2,742 643 2,098 10,444 3,312 7,132
2006 12,128 4,920 7,208 25 3,002 916 2,086 9,101 4,003 5,097
2007 14,102 5,321 8,780 29 3,569 1,008 2,561 10,503 4,313 6,190
2008 12,503 4,561 7,942 181 3,181 778 2,404 9,141 3,784 5,357
2009 14,355 4,842 9,513 228 3,416 864 2,552 10,711 3,978 6,733
2010 13,977 6,336 7,641 90 3,370 989 2,381 10,518 5,347 5,171
2011 16,332 7,815 8,517 249 3,308 915 2,392 12,776 6,899 5,876
2012 19,268 8,502 10,766 138 4,140 1,465 2,676 14,990 7,038 7,953
2013 17,491 7,884 9,607 136 3,597 783 2,815 13,758 7,101 6,656
2014 17,267 7,205 10,062 475 3,616 850 2,766 13,176 6,355 6,822
2015 15,764 7,097 8,667 916 3,437 815 2,622 11,412 6,282 5,129
2016 16,630 9,280 7,349 1,428 2,541 705 1,835 12,661 8,575 4,086
2017 15,693 7,342 8,351 1,615 2,628 699 1,930 11,450 6,643 4,807
2018 18,170 7,152 11,017 1,416 2,967 708 2,259 13,786 6,444 7,342
2019 17,831 8,864 8,967 1,745 2,558 923 1,636 13,528 7,941 5,587
2020 17,300 7,685 9,615 1,731 2,833 782 2,051 12,735 6,903 5,832
2021 26,531 7,755 18,777 1,983 4,974 1,301 3,673 19,574 6,454 13,120
2022 28,699 7,781 20,918 2,407 6,680 1,004 5,676 19,613 6,778 12,835

CEGHEIPH « WK EREDIE TR DA BRI KGE S X OV
INREEE BRI RIS 7 BT~ R MIRTE = . B LIVE X 1992 4R &
TITRATITRIR~Z 0 HETZ 0 & 1993 4B HILIE IS BT~ 20 HETZ 0 &
HHRILZ Y HETAEE ~ R,

2021, 2022 AR EE,
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HREEHT7 PBRTEIZB T HEDRES HhE L CPUE

JLMEE RO XTI T 2 HIE (100 LA EONTEb LK) OifES ) &
(w27 OB & ABEBED CPUE ZMEE 3-1 IRT, THXTE TIXHHEDH
RO SS S BN RE LR OB A2 572, CPUE 2NEJRIRAE 2 KM LT 7wl
BRMENREWEBZ NS, O, X T Ol ST ALVEE A O ph s A &I
BT, RS BT AL E R OSSN EIZEH T, CPUE b & IRAHMm I V722
Drolz, 7ok, 2015 FIEWI LRI X T HICB T dEEN o T,

iR 7-1. TEX T IR 2 mERLOMIE (T EHL 100 ~rBUl) OfES
J1& & CPUE (H BIIAEEHE)

4 BI85 ) B (1) CPUE (kg/i#8)
1985 5.1 164
1986 3.9 250
1987 4.1 349
1988 3.3 547
1989 2.0 543
1990 0.7 732
1991 1.2 962
1992 1.1 1,011
1993 0.5 252
1994 0.2 299
1995 0.7 347
1996 0.4 335
1997 0.2 625
1998 0.1 603
1999 0.2 1,006
2000 0.5 457
2001 0.4 229
2002 1.1 112
2003 1.2 107
2004 1.5 98
2005 1.3 57
2006 1.5 91
2007 1.4 102
2008 1.5 99
2009 1.1 85
2010 0.6 130
2011 0.7 118
2012 0.5 160
2013 0.4 139
2014 0.1 1,618

BRI A R < B ERE DO L DOME,
2015 AL XX TS ICB 1 D EEN 2o T2,
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HRERS aAR—FMEWMICLLIEREZFDOHRE

ARBEPUZDUNT, 2005 FIRBILLRE O Ffnpl i R A #E L C 2 h— MEFTIC X 2 EIR
FBORRBEEZIToT, Fa—= ZIIMIE CPUE Z HWTA A FIEIZ LV To 72,

AEHEE ROSEPEIR B Ol TR R AT IR &R R e Ot ERE T . BRE DIV LA
WD 2 WHREAVE IS DWW THERE U7z, BB 8 0 v tel o0 4 fin ol T 8 R A T B AR IR PE 2 B,
it v B —KERAHFIEFT N HEE LT B ZE W T2, REIROFE e E 25 & flf 2 [X 8-1
W2, 2018 4RI BB L CUe 1 ks 33 2022 RIS L7 — 5 C,
AR O 2 s B BT RIE & LT LTz, 2021 AT 3 iDL L o jfadeE B 5o s B
L 7273.2022 A3 & 20 B O g8 R UL R D> o 7o, AR OAF i Bl & R 5k & K CPUE

(FHEERE 3) ZHWT, Fhn &R EE EIRE & SRR E R — M#Tic L 0 HEE
L7z, aA— MENT CITAIELRICESE 4 HZERE L, 1~ OFE B Al & 3K oD
To. HEET DIIELREL (# — X F IV F) I TREFRER DO F & L, BRKFEFHNEAIC L - THE
E LTz, FHpIEIFEE N OFEIZIE Pope (1972) OXEHW., 77 A7V —TDO&JEE
BAZ DWW TITEARL (1999) OFHEEZ AW, AR THRE M 1%, pEERED S X OFAK
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