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BEZITWV., ARMEZRBEEEO ABC & Lz, LM TIEMMAEREMEREDOF v & — |
2 —/ Uik OFEYE(L CPUE % W CEIEIRREZ G L7, HE6 « BIE8 CIEm A IR O E i
D2 %5 EfIED CPUE Z AW TETRIREEZ FM L7z, ZOREE., Lo B HKHET
AL CEN N, HES - FE O B IEUKE T AL CEY A AT &I U7, R s -
A CENEEPKYE « B OHE N R -72b 0D, YU A W KEHERBERA L LT
DOEPRAKUE « AL, BAEOREED 80~90%FEE 4 5 2t 2 Ee L, KIEILENL.
A TN & EIWE L7, EEKHER L OVE R BEREME OB SEMIC AR TS 2
CEEHEEL L, ABC HEDT-DOFABA 2-1) (23X, i & i - mEszn<
LD ABC #HE L., &% LT 2023 4 ABC #R¥7=,

Target/ 2023 4F ABC RIS

(cgiiip e - i
Limit (h) (%)
1.0-Jb%B Cave3-yr+1.19 Target 449 - .
0.9+ i I Cave3-yr-0.86 | . . 4,300 - -

Limit |%, FHEEEO T THRASINDIERR VSV ORER TH S, Target 1%, BIRAE O H]
REMESCT — Z I RIN T 2Rl O A EFEA2 BB L, FHAHED T TL 0 ZENLEIR
OHERETITHERFRIIF SN DR TH S, ABCtarget=aABClimit & L, £55 o 1ZI13HE
el 0.8 Z V72, ABCIZ 10 b Rz s LA L7z,

B Bl g B e saliey
G2 . . . F &
(h>) () () (%)
2017 — - 3,289 - -
2018 — - 3,764 - -
2019 - - 3,541 - -
2020 - - 3,793 - —
2021 — - 3,782 - -

LA, 2021 Ok E IR EE,
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AKHE AL @i HEN

AEWFFMIAAER LT =2ty MITOEEBY

TStk FLRENG e, PASRIR A
i KPR KR B R ONE TR IR IE a5 5 OKPEIT | 1978~2021 4F
D)

RSP HR R« T 0 - JES OOV e v S DA 35 e A e 3 B (K BF, 1978
~2021 FFDOPE)

RFEFEALER DR LIS O ifafl & (i F~ K3k (4) k| 1997~2021 4F)
NS NEK T & (B 1992~2021 47)

= EIFREBEMAKST & (ZER, 1985~2021 4)

s & IR AR B JE OV A 1 S TR 1 TR e B 1 BE K PE T, 1978~
2021 FD )

IR HR R« T 8 P JES OV S e v S TR 35 ol A e 1 B (K BF, 1978
~2021 F-DJE)

1. FANLE

YU A BRFERIE L, 4B CaFRA~TER) TREZCHEECS#EIRE (LT, T
K] L), EEM, MRS #EIRE LT, DVNE] &vw)) THRESD, i (5
MWL LATE OAIN) TEMED T b L E/NE, FE (UE - JuUN) TIEHED 2 £ 5 O
ECEICHBES N D, ARBED D B FEE (WUE - JUM) Tl SRR 13 F D HKEEITIC
LV s TEIREHERIE ] ORI E 20 | FRR 16 4 11 A ICAR S GBI
D& PR 21 R E TRMEIC L 2B REIE S K b,

2. Hf

(1) 43Af - [8lE

A TR O AN A ELER MR, UETS X OTLMIN R HHE I T TOfmT 28 naE Y U A
ARKVLERBEE LT D (K1), HALHG R FERICOMT 27 U A T ORI, &0 5
FIAER L EINCANE BN R T 28 FRIGEAERE LTI D 2B 26
NTNDZENnDG (FHEE 2007) . HARR LA FROREZER L U CRHEREIREE L K
FERBEICX Sy L CEPEGHME 217> T\ 5,

AKFRIZ ANV AA T O XD IRIRFEHORIEEIATH2R2W0E DO, RICHEWVIRFTIZEBE L T
SRAH R L7214 PEIRRFIC TR ONVR T IS R IR E 217 9 Gl 1987, 3@ 1L -38)1 1987),
FOD, e — D VR EREEE TR L TS EE X LD, — . BAREIIZ S
i+ DYV ABTIEI b FU T DNA OHEIEE SIS TIEERASEIZRD Sy
ZEMHEINTWD (FHEIEZA 2006), T ARRATEEEECCIL, AREORBELE)ITA
AL EOMBENRALND Z ERMEI N TS (G 2007),

o
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(2) - R

W R L 72 D% OWDEREE, YV A DOFME 1ELHEESATWD HEHIEN
2017), KEIFHEIZHANTRELS 2D | HEOHELERIZ300mm DL EIZET L2025 L, #Ho
RN EYG R 220 mm BETH D GAILIED 1987, AT 1989, BIHIEA 2017), =I5k
BN RIRCRESNTE YV A W OREZ BMETIC L VH#EE LR T, B AN AR
WED bERELRD ZENRFEIN TS HEHEIZA2017), 70k, 2011 423 LTV 2012
FEOFIFILIN TORE TIE, AN EGEEIIMET 290mm ((KHE 229g) . I THENE 415
mm ({KE 436g) THo7= GET 2014), F7. 2019 F 1 A OEIREL RO A HE90 T
B CTIHHEORRINEERIL 423 mm, (KB S574g L 72> TEBY, YU A DORKIEEEIT
MEREZER K E VN, Y U A D KEERHORERIC O W TIE TRAHRE SN TS (K 2,
HEEIED 2017),

7‘!:/% . %E%E 312/ (1 4 e(4.87 - 0.0294t))
ﬂt& : %E%E = 225/ (1 + e(4.68 —0.0317t))
2T, i o B E T,

-
—

(3) Hzh - FESR

FREA - PESRO AT 1 TSI 1~6 A TH Y . FEEIVEMIC /2 5 L KiE 10°C LI L
ORI E TS (A 1974), LEE T, 1 A FTAND 4 A TAICERE KR 12~14°C
DIKEE 70~150 m {3 ORI 7 U T E LB ICINEA EAMT 5 (Gl 1987), KF
FEREIZBIT DY U A I OEING T, UM ~F AL DR =48 THERR S LTV 5 (FHEE 2002)

(4) et & BIfR

YU A BIE, AEEESOmm £ TIEEISHA 7 U, 60~150 mm TII A 7 LHEITN
ZTART IHEBLOT I, 170mm FiEN S ITAEEHET S (@I 1987), YU A7
DHBHICHET HHERIZIEONTHRNEDOD, YU A DROMIE & RS, HEEEILE
RRBAFEFICHAEIND EE 2 515 (Staudinger and Juanes 2010),

3. BEOKR
(1) {EFEOHEE
K%ﬁii’%ﬁfﬁ?émé%@@ WEXIC X > QIR EREN R 5, L CladHE
~ERMER TEET 2 vy Z—hr—is (LT, Ay Z—he—] L)) 1Tk
5@%i#k$%£wé(l3_§nok1¢¢%fi\$m1%5w%(ﬂﬁibb)
BLOEMBSNENETHEES N TND, (M3, £2), BT, EIC2 %9 & Tl
INTWD (K3, #&2),

(2) EROHER
YU A B RLERRED 1978 FELIRE Ol Bl L EEBMA KX W H O D, 1,018 k> (2005
) ~5279 F v (1979 ) OFPHIZH D (K3, £ 2), 2011 FITITRAARKER (LIF,
(B D) OEBIZL Y, AT 2010 0 2,601 F2vb 1,716 Frr~b k<
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B Uiz, 0% 2012~2014 FOifafE BT L 4,000 s #8272, 20154 & 2016 4
1% 2,500 b URIZICHD L7223, ZO®REEM L, 2017 AL O fE 5 i3mo%/mf%
BLTWD, 2021 FFORFERBERERORMERIL 3,782 Mo Thoto, IREMIERIC
1%0@%i@%2%DU%Liéﬁﬁak%ﬂ®ﬁy?~Fm~wgi5ﬁx£#§#
ST, 1990 FARLABRIZFE TR 2 & 5 & &N K& WA L, kot 2 — e —
NOFENEREL o7z (K3), £72, 2010 FLAFEOILE TlrX, pELIS O & S N L
7= (K3, #&1),

YU A B KRVERBEORE R OFELEENT, MWEIC L > TRESER > TS, Lo
MEEIX, 1980 FARIL 1980 - (2,176 ) ZFRE, 1,000 N BLLUF THER L7223, 1994
~2001 (£ 2,000 F > EZBRDENEL ot (K4, £ 1), D%, dLERO M EIX 2005
(806 K (T TR L2 O, 2012 AEIZ XA L 4,000 b > &8 %72, 2013 4F,
2m4$ 1% 3,000 F o BHBTHER L-, 2015 4, 2016 F21% 2,100 F B L7z

. TOHBEFEOEEML, 2021 O EX 3,589 b Th o7,

S - BT ORI, 1980 AARIK 1981 4F (976 R ) ZBRX, 1,000 & i, X
512 1982, 1985, FB L TN 1988 AEI21E 2,000 &z 7= (X4, £2), LaL, 1991 4
(562 h ) TR WA LI%IL 500 kU Ritg ORVMETHERS L, IE41X 400 k> HLL
TOMEIZEE > TS, 2021 FFOHER - BEBICHIT 2IRERIT 193 F o ThHY |, BERIK
lELTpoTz, ZOX D RMHBIC X2 iEERZE OFEVIC LY | 1990 FF TIFALE & s -
FAER D fE BIXFFEEE CTh o 7223, 1990 FARUABEILALE O I fE B3 2R D 80% &, 2012
LRI 80~90%FRE 2 (56O D HRAE L 72 o T, WHIBIC Ko CHERE DO LB AN M7 2 T &
LT, YU A IO KIE LR E & HIZAbm L7z vTietE N 5/ STy 5  (Tian et al.
2013),

(3) IS )&

EIcB T A4y Z— b — L OjEES & (AR 1%, 1990 F1X 7.7 T ThH -
ey, EDOBITRD L, mwﬁ’i%%%®%1mmﬁkélgﬁ%&&ot(Hs\%
3o IHIT, 2011 FEITITEKOEEIC L - T 1 H%E FElo7-, ZOH% A v H—Fha—b
@ﬁ%%ﬁ%ﬂ@@boohw\mmﬁ@ﬁ%%ﬁ%@L8E%kﬁotoLﬂb\ﬁ%
WX TR S ROBERFIZL - T IRESHEORADHE L <2021 FIZBNTY 5,257
Ml & mKAT (K1 o) OFoREICEE>TnD,

HEBIZIBIT HMIED | £ 5 & OifES )& (FIREMEED) 1%, 1978~1991 FF Tl
7,000 8 2 2 TW 223, 1990 FARIC KR & <R L. 1995~2013 41 4,000~6,000 HERT#
L7 0  2014 FFLIREIE 2,000~3,000 MEE THERE LT D (R 4), MDD 2 £ 5 V& Ojfi
R (AIREREED) 13X, 2001 4R E T 7,000 f8Z 8 2 TV, Z ORIZBETA & 78 -
720 HEIZ 2003 4E (5,695 #8) 725 2006 4E (2,004 #8) (ZhF TRE <A L, ZD#kiT 1,200
~1,600 5 DIEVKETHE L TWD (M6, K 4),

HES & B OIS ) B ORI IIEEER OB BEE L TWbH EEX bILDH, FEb
D1EHIVEDOEELEELIT 1978 FETIL 16 ETH o724, 1996 FLIREIT 4~6 L THERS L
TW5 (£4), £, EEHO 2 25 PNEDEEREIL 1978 FTIE 13 ##HThH o 72D,
2006 FELAREIL 2~3 » I CHERE L T D (3B 4), SHIT, BEE2 & 5 V&AM TIX 1970 4
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D35 1990 AT NT TR b U B DO REUL RN EA TS Z E R HE SN TEBY HEDOFREE 2
Z ) & OBMERBNTIAE L LR TRELSLBLLTWD EEZBND (I 2008),

4. BRDIKRE
(1) BRFEAL D F5 ik

YU A KEPERBE TR, LS & S - EE OEEORDL & BIRO BT BE M AR E K
D EDD, BRI KYE - By OIS LY ABC HEEITV., ARME RERKD
ABC L LCHRELE (HeEE 1),

EEOWHEED K% Hd B A % — hr—/Ld CPUE (4F[jfa%E &/FERARER) 1%,
2011 AR1Z 105 kg/MAIC E5- L. 2012 FFICiTid £ m O 296 kg/Md, 2013 46 233 kg/ffd & &
VMEZ R LT (K5, £5), ZodtE4 % — hr—/L® CPUE OR2MEOER & LT, &
RO, B OB L D RO Z L (IRENIED 2014) OFFE ORI L
WEXICBI DGR ORE 381 2014) MRS Cnb, 22T, dLEcidd v ¥ —
k7 —/L® CPUE 725 2L 6 OB Z T Y R\ 7o E{L CPUE Z &R &fEEME & L TEIR
K¥ER LOEB M AZHW L (&R 2), BHRUKEDOHWIEERE L LT, JLE TRl
CPUE MHEH AIHEZR 1997 HLIKE OFEUE(L, CPUE IZ2W T, EHED 1.3 LD mniEs
EALARYE, SEBED 0.7 15 & VAIRWG S ZARAKE &Rl L7z, EIRENm oWz, B
It 5 AW O (L, CPUE OHERB 2 FV 72,

HER « FEECIL CPUE  (4FMHIUfE B/ [ A HERED) OSB3 E LTV D DIEMIED
HERHOTEY, TOWBEEORFIIFEH 2 Z 5 RENEDTND Z b, KK
WrOFHEfE & L CRIH 2 2 9 O"& @ CPUE Z M7=, FH 2 % 9 V& @ CPUE (4R
B/AEMAA ERE) 1 TEEEN K E <, 1990 4F F TIiX 64.1~209.9 kg/ME D R CHER L T
7oH3, 1991~2005 F21E 6.4~579 kg/MaIZAR N L7z (M6, & 4), HERESTEN T
ML RIFREE L 7o 72 2006 AELARRIT, FEETHNRRKE WV H OO, 1991~2005 4 & il L CTH
VME (28.0~213.1kg/fl) THERE L T\ 5, ML 2 2 9 V& TIREH DO KRB 3 B3
THORME 7o TEY | BEKRFDRKE B HBEDHFENR LITH D CPUE IZIFEI72E
WHRELTWAH EBZOLND, £ 2T, MlOKEEE B OfMREME L LT, BiE L #
MBI RIRRE & 72> 72 2006 FFLABEDOFES 2 % 9 V& O CPUE % v 7z, KW F]
A RE 7 B IR BRI O FEN D e WEIRTIE, BB RPAEHE I TV DL54 &
i U CEPFKRAEZ K « 8/ MNIFHET 5 ATREMED N B 5, FEES 2 % 9 V& O CPUE T &R
IKHED YW FI F ATRE 2R 4R 45 A% 16 4R[S (2006~2021 4E) & R7ZD 7202w, EIFKAED
WA /N O BRI A B RE L, ARG & AL, AL E S OSSR OB EEE L L CiE
POBENILL 72D & 5 7p 5 CEBIEE40%) 2B L7z, HEB - mEB o0& IHFKUHEL 2006
FELIEDOFE 2 # 9 V& @ CPUE EHMED 1.4 (52X 0 mWEE Zm i A%, SEHED 0.6
5 L VARV A ZARNKYE LRI U7z, EIRE M O¥IWTICIL, B 5 4E# O CPUE OHERE
Z W,

(2) BIREfEMHOHRE
JLEBIC BT HAEHE{L, CPUE 1% 1997 4025 2011 4% TIIHREIZ W THBE LT=-NE D
. 2012 I REL ERHLE (K7, #£6), 2015~2017 FEICITREEHE & RFRE £ K
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TLEHLOD, FOHIZHO EFICEZ L, 2021 £ CPUE LB 2.03 (5L 72 -
7=,

FEER D 2006 AELLEDPRIE 2 % 9 V& O CPUE IZAELFEN KX <. 2015~2018 EIZ7)>
THEIIM L 727, 2019~2020 4E3RIX WV CHER L7 (X 8. %f)zmy$®amEim$i
D LA USERBE 094 (2L Ao 7=,

(3) BIFEDAKYE - B

AEER DB WA EEDHIRIT AN D 2021 4FEDFEAE( CPUE OfFIZFEHIH 2.03 5 TH Y | &
AL PALDOEER TH 5V 1.3 5% Bl o722 L b | EIRKETEAL &1 s 7z (1K
7)o FT2. 2017~2021 FEDOFEHE(Y, CPUE OH#HERS L 0 . EIREN A T8I0 & W S -,
S - FER O LEIETHDHEE 2 T 5 OX TIEHEM O KIAULCHRER B OB 10k 5 5%
77%@1&?& D, WELEFETEOBRERFCKREREZMNELCTEY ., WBELEFED
CPUE (ZIFEM2E VRN EL TS EEZDBND, £ 2T, MaEBOKAEB M T O FEEE
ELT \ﬁ@&&%ﬁﬁﬂﬁ&&kﬁot2m6$uh@%ﬂ2%90%®CHE%m
o, 2021 FEORFE 2 5 V& O CPUE I, 2006 FFLLEOFEEMED 0.94 (5 CThH o722 &
G BIRKHEXRAL B S (K8), F7z, 2017 05 2021 FHZ 81T 2 FE D f
JE2 %95 W& O CPUE OHESL L 0 | EIRENAIIEIT VO & STz,

ALEB & S - BT ENENE KA - B OHE R R ST DD, ¥ U A B KEE
FEERER L L COEPIKAE- B0 %, BUEOIME R D 80~90%F2E % 5 H ALl 2 B L,
RYETEAL, Bhm g & L7,

5. 2023 &£ ABC DEE

(1) BFRFEHOE &0

YU A B RVLERBED S BT 2012~2014 22 L, 4,000 b 2@ 272, 2015 4 &
2016 1% 2,500 b > BT L72A3, 2017 FLARRIZEF O 3,000 b o 288 2, 2021 4R jfafE
33,782 hrrkieoi,

i 35 1 HEEHE(L CPUE 1% 2011 4R & THUXWTHERS L 7o, 2012 FRIC K& <
MUz, &DO%IERE(L CPUE 1T 2FEFHE L FREE TR T L2 D0, 2017 LA ITHT
V& Lz, 2021 HEOFERE(L CPUE 1ZFHIM 2.03 5 & 72 o 72, BERBHBIRO MK 2 2 9 Y
& @O CPUE [FHEHEN K E <, 2015~2018 FT T THI L 72, 2019~2020 - ILR{IT
WTHERS L7=, 2021 4D CPUE 133k 0.94 fi5 & 7o~ 72,

WIRIC K > TEFIRNN R Db 00, REEREE L TIRED F.0Ch 2 Lk s
B L, BWUKMEILEAL, Bhia i ZsEn &l L=,

(2) ABC OHEE

ABC BED =0 OFEAHH 2-1) (2SS & EPRUKHER L OE R EFRIEME O ZBE M 12
BOREEEZIT) ZEAEHEBAREL LTRE L, AL & i - B Tl mEn 2
ﬁé’k*Mi BRI R B = L Sk BIIC ABC 25 H L, kB o ABC 24
LU CKIELERBEARD ABC ZRo1-, EPEAMEEFE EOBROEEM I, dLEcrdE
#{t CPUE % Wy, HEB - BB CITE KM I X - m o &, GBI
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FIEBDMIED 2 Z 9 V& D CPUE Z VN, FRtlR T EEARBA 2-1) OB ERD T,

ABClimit=6,xC xy,
Y, =(1+kx(b/D))
ABCtarget=ABClimitxa

S ITEPIRIEIC L » CIRE DRI TH D, k ITfRE T, EAEED 1 ZEA L7, b & 1
ZNENEREREMEOBE I FOME L EHETH D, Fo, CZIFTRBENRRKE L
3 572 Cave3-yr ([EIT 3 FDOIE R ONYEE) 2 H\ie,

ALETIE &) Z @A /KEIZER T DM O 1.0, Cave3-yr ZALEICZ I 1T B HEIT 3 FH O
HEEDONEIMHE (3,439 Fr) & L7, kKITHEEREED 1.0 2. b, LIZILEBIZ 1T D5 4E( CPUE
DET 3 FEOMHE (b=0.341) & FHE (1=1.80) ZHV, y1=1.19 &R,

HER - FEERCUE 81 A ALK YEIZ IS 1T D HERRAE D 0.9, Cave3-yr & H - FIEBICHIT D E
UT 3 M O E RO E (267 b)) & Lz, kKITHEAEMED 1.0 2, b, [IZHEEBICBITS
MIED 2 % 5 V& @ CPUE O EIT 3 FOM & (b=-0.156) & FEHIfE (1=1.16) % H\ >, v1=0.86
LRI,

YU A B KEEREED ABClimit (3AEERF X O - FEEEO ABClimit D& FHE L L7z,
F%k o IZHEHERE 0.8 % U C ABCtarget 23R 7=, ABC 1% 10 b > AR CHUE A LT,

Jt¥#5 ABClimit = 1.0 - 3,439 - 1.19 = 4,090 k>
S - FE S ABClimit = 0.9 - 267 - 0.86 = 207 ~ >

YU A T KFEERRE
ABClimit = 4t ABClimit + H#F « Fd &6 ABClimit = 4,297 k>
ABCtarget = 0.8 - ABClimit = 3,438 F -

Target/ 2023 4= ABC RIS

H PR L YE = F A
Limit (ko) (%)
1.0+ b8 Cave3-yre1.19 Target 3,440 — —
0.9+ H1 - B Cave3-yr+0.86 Limit 4300 B B

Limit {X, HFHEEO T THEINDIHR LNV OEE TH D, Target L, BIREE D AT
REMECT — X AZEICER T 2 IO RN EEM 2B E L, FEEEO T TL Y LEM LB
OERKETITHER NS DR TH 5, ABCtarget=oABClimit & L, 2% o (TITHE
HEAE 0.8 & V72, ABC I 10 b2 Rz U A LT,
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(3) ABC O FF M

FEARFEREAM AR B NS =7 —Z v b EIE - R S ALl
TS| T AEEB D /N EIAE B D& IE I LT 2020 FF i
HEBE DO E
TAESS ) & (#8440 . CPUE BN BEOIEERIOWEE
ALEBD> CPUE B - fife i 36 L OV HEA L

FEAm T SAF ” i ABClimit | ABCtarget | faf &
. LY F fiE| &
(4790 FEAE) TIRE " | | | )

2021 4 (4 %)) Lo.jthCbiéayr'Lll —| - 3,910 3,130
0.7+ H- A 0 Cave3-yr+1.13
2021 A (2021] 0.9+ 4LEB Cave3-yr-1.11
EF ) 0.9« 13- B Cave3-yr+1.09
2021 4 (2022 1.0+ ki Cave3-yr+1.10
PR 0.9« 13- B Cave3-yr+1.09
2022 4 (4 ) l.OjlljﬁBLCaveS,-yr' 1.13 R 4240 3,300
0.9+ H1i - FE 0 Cave3-yr+0.96
2022 4 (2022 1.0+ b6 Cave3-yr+1.09
E ) 0.9+ 13- B Cave3-yr0.96
2021 36 LY 2022 4£0 ABC % HEtHE L7z, 2021 40 ABC (10 b R FA) 13X,
2021 F-FHRFEAEA> 5 Limit 5T 200 b2, Target fliC 160 b 8L 7=, 2022 40 ABC
(10 P AREMNEETLA) X, SO OMEH 5 Limit 5T 300 k>, Target fii T 240 k>
L7ce Zhbid, EEOEE L IHMOEREHRIFMMEOEHIZL Y | 81 y1 I L Cave3-
v WEL LT-RBETH D,

- - 3,640 2,910

—| - 3,840 3,070 3,782

- - 3,940 3,150

6. ABCUSNNDEEAKRNDIZE

FAEMEO WO TIE, HFEOMAENERREERICL > TRESLML, THLRETH
Do DT, BIERGNC L HEHENPHRATH S (Caddy 1983), Tz, AREETILE
B (e & s - B IS K o THREDBEREN R > TW\WD Z L ITNx, WEFEREIC
KT HERDOIGE WK TR > TND EEZ LTS (Tian et al. 2013), - T, ¥
WEICEREEEFERT A2 LEETHD,

7. FIRAXE

Caddy, J. F. (1983) Cephalopods: Factor relevant to their population dynamics and to the assessment
and management of stocks. In: Advances in assessment of world cephalopod resources, FAO
Fisheries Technical Paper No. 231, ed. J. F. Caddy, FAO, Rome, pp. 416-452.

ARES %5 - BRARE = - FREIEA - SR ARE (2014) HAARKER N Y Y A HifET — 2125
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A TR RACEAAITE, 34, 103-11.

GHEERE (2002) e ENCFIT DY U A B OIfEERE. F AR, 2, 1-10.

DHERIK S « A 5 - AR« RIE5A - BOFRE (2006) X h = KU 7 DNA Ok
BT K D7 U A 7 OBZRENIEE. HIKEE, 72, 905-910.

FERIR S (2007) AL AAY U A I EIRRED 3 An ey & B IR BRI B+ 2158, FH ARk
KBRS, 5, 11-68.

ATE®H (1989) ¥ U A DO B EKREIZOWT. TEAKRPFFER, 67, 59-68.

AW (2014) ZKEIIHICB T 2EKBROY U A HREE IOV T, RALEANIE, 34,
81-94.

HWHEY - NSRSl (2017) EIRRIRFECCIRE S oY U A O B & Rk
. KEEMENISE, 81(1), 36-42.

I B (1974) wERIGFEY U A B &R OWSELEY -1 Ak LOBE). &5 AKR
W, 2, 9-18.

A (2008) IR (2 % 5 V) ORRERE-H AREO & ML DL E-. KEREST
Jet vy —ikdE, JLbERE, # 157 pp.
Staudinger, M. D. and F. Juanes (2010) A size-based approach to quantifying predation on longfin
inshore squid Loligo pealeii in the northwest Atlantic. Mar. Ecol. Prog. Ser., 399, 225-241.
Tian, Y., K. Nashida and H. Sakaji (2013) Synchrony in abundance trend of spear squid Loligo
bleekeri in the Japan Sea and the Pacific Ocean with special reference to the latitudinal
differences in response to the climate regime shift. ICES J. Mar. Sci., 70(5), 968-979.

WILIESL (1987) HAEBIZBIT 5T U A I OFEINIOHEE. EEIRMFTES#E B AR A
i, 15, 5-18.

WILIESL - 81 (1987) EEBICEIT 27 U A W OEINIGICHOWT. MERX T 7y o
DR 6 M ENT R, VA XK EEDTSEAT, 45-51.

W ILIERL » SACHE - J3) 15 (1987) BAEMBICH T 57 U A B D4pAn & BriE & OBk,
Vst OB - DT, 3, 27-36.

(BEH - Bl BR. B . B SARB AL RIS, =i #E. eARf,
K RIKER)
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3.0

25 A

& 1LZ DCPUE

8. YU A DKFHERBEOETERICEIT HIPIE 2 2 5 X O BMIL% D CPUE & Kk
HE[X 5y
HikAL# 0 CPUE X 2006 4-LAKE D CPUE (4] ifa & &/4F A ISR 5D & IS 1
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K1 YUABRPFEREE (L) offEsE (F)

El=i (@#IWNGH  (WEBED  (FR/INGD

ElEis el el SO 1 | 1 S

Foazsva ppxpL T220 0 yI A I TP e vasry b zofy 000
1978 12 262 1,063 29 622 412 - - - - 1,337
1979 17 1,406 2,155 404 1,396 355 - - - - 3,578
1980 45 740 1,392 192 658 541 - - - - 2,176
1981 52 332 886 78 313 495 - - - - 1,269
1982 137 301 1,338 42 600 696 - - - - 1,776
1983 16 169 1,604 62 567 975 - - - - 1,789
1984 31 39 1,230 70 401 759 - - - - 1,301
1985 180 65 640 68 159 413 - - - - 885
1986 156 83 1,329 125 340 864 - - - - 1,568
1987 238 117 862 110 301 452 - - - - 1,217
1988 292 63 1,417 137 593 687 - - - - 1,772
1989 67 241 1,676 329 870 478 - - - - 1,984
1990 359 235 1,843 303 1,037 504 - - - - 2437
1991 60 172 1,154 206 662 286 - - - - 1,386
1992 111 355 1,939 539 1,173 227 - - - - 2,405
1993 46 214 1,393 515 503 374 - - - - 1,652
1994 171 309 3,479 1,491 1,072 916 - - - - 3,959
1995 210 150 1,781 657 637 487 - - - - 2,142
1996 100 186 3,819 1,469 1,878 472 - - - - 4,105
1997 19 44 2,450 495 696 1,259 107 30 194 14 2,858
1998 108 32 1,672 305 390 977 198 87 97 15 2,208
1999 46 27 2,152 812 522 818 135 74 204 29 2,669
2000 4 17 1,387 445 297 646 98 38 182 20 1,746
2001 8 13 2,539 1,109 650 780 156 127 569 22 3434
2002 378 15 1,104 484 286 333 229 100 424 13 2,263
2003 23 5 1,083 271 250 562 105 59 230 8 1513
2004 31 7 762 310 96 356 106 26 223 6 1,161
2005 8 4 449 111 67 271 127 21 188 9 806
2006 10 2 864 264 197 403 250 68 344 13 1,551
2007 40 16 1,125 347 359 420 109 32 652 11 1,985
2008 10 2 2,337 360 1,215 762 165 5 911 17 3,447
2009 15 11 1,046 169 186 691 53 5 238 11 1379
2010 12 4 1,526 302 411 813 113 6 265 10 1,935
2011 10 2 1,041 236 126 680 157 12 163 5 1,392
2012 27 4 3,038 430 116 2,492 120 4 820 9 4,021
2013 24 3 2,876 244 109 2,523 181 1 589 10 3,683
2014 60 10 1916 881 519 515 564 17 1,252 11 3,830
2015 34 3 1,485 309 195 982 352 14 221 8 2117
2016 157 4 1,545 994 156 395 163 6 262 11 2,147
2017 146 21 1,920 1,346 167 407 385 26 336 18 2,852
2018 310 24 2,114 1,489 213 412 416 24 473 8 3,369
2019 341 23 2,039 1,227 145 666 354 13 426 14 3,209
2020 85 8 2427 1,318 266 842 162 7 821 7 3,517
2021 257 10 2,405 1,212 430 763 360 3 542 12 3,589

L 20214 OEIEE E A,

2 REFEACE O IR LSL (B BRAKEER ) 1319974 DARE 0 v ik,

TE3 ¢ 19964 LLAIT O K SEPEALE O MR O ST, A HFHOWEERIZY U A I OLLR0.7737 (1997~20014F) % e U 7= fi,
W4 Fzho -] 3TF—2 LERT,
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. EP%K EHUL ZER Fﬁ%ﬁ ﬁ%ﬁ g -:%%B N L
1250 S/hE EEME 229 0E 1£2H V& & &R
1978 194 - - 576 20 789 2,127
1979 168 - - 1,512 2 1,701 5279
1980 252 - - 1,255 57 1,564 3,741
1981 217 - - 676 83 976 2,246
1982 241 - - 1,779 40 2,059 3,836
1983 242 - - 1,281 2 1,545 3,335
1984 189 - - 1,023 12 1,224 2,524
1985 385 - 62 1,681 24 2,152 3,037
1986 455 - 103 717 22 1,297 2,865
1987 258 - 3 1,186 8 1,455 2,672
1988 233 - 6 2,277 14 2,530 4302
1989 360 - 5 1,079 7 1,452 3435
1990 163 - 1 1,555 2 1,721 4,158
1991 185 - 6 367 3 562 1,948
1992 89 50 7 378 4 528 2,933
1993 60 81 3 59 4 207 1,859
1994 55 86 1 172 6 320 4279
1995 51 91 1 256 9 408 2,550
1996 81 115 3 473 3 675 4,781
1997 60 247 30 430 3 770 3,628
1998 50 131 2 401 0 585 2,794
1999 95 234 3 311 0 643 3312
2000 50 115 12 332 0 509 2,255
2001 45 121 1 250 0 417 3,851
2002 31 120 1 256 1 409 2,672
2003 33 128 2 210 0 373 1,886
2004 63 62 1 79 1 206 1,367
2005 41 2 5 123 2 212 1,018
2006 105 311 38 188 7 643 2,199
2007 98 398 38 329 4 867 2,853
2008 55 331 8 146 3 543 3,990
2009 67 427 9 196 3 703 2,081
2010 62 435 9 158 2 666 2,601
2011 58 204 19 41 2 324 1,716
2012 29 212 4 77 1 322 4343
2013 25 235 7 203 1 470 4,154
2014 27 367 13 329 1 737 4,567
2015 23 210 10 138 1 383 2,500
2016 15 152 0 229 1 397 2,544
2017 16 205 2 213 1 437 3,289
2018 18 99 1 277 1 395 3,764
2019 17 49 0 265 1 331 3,541
2020 24 43 0 204 4 275 3,793
2021 29 6 0 156 2 193 3,782

1 20214F DI H E i,

T2 BN IR 19924F PARE . = H IR 18 M 13 19854F DA RS 0D 10
A3 BMEAENEORERIT, YU A DIREREFC CE-HEEME,
Ha: £ho o) 3F—22LE7RT,
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3. AEOMEICE DY U A D ORES T &
50 & (Hiffk)

/N IX FAH T~ &L FIC&E L ~F R
BME 2T O TE NFEDL Ay F—bu— SFEN/NGE EEBNG ER/NE
1978 1,124 5,742 28,004 864 8,457 18,680
1979 1,672 15,932 28,784 4,779 18,693 5,066
1980 1,478 13,239 42,890 2,450 14,536 25,904
1981 1,531 10,982 30,380 2,674 5,069 22,637
1982 1,650 11,865 31,113 2,503 8,251 20,359
1983 2,005 9,142 30,433 2,058 6,138 22,237
1984 2,071 6,176 21,487 1,258 4,526 15,670
1985 3,198 10,234 24,822 3,694 5,360 15,768
1986 3,487 7,980 31,555 4518 8,258 18,747
1987 3,971 6,705 30,490 4,804 9,736 15,943
1988 5,567 4871 61,986 42811 37,492 19,683
1989 5,187 5,257 67,137 6,160 46,883 14,094
1990 4,963 6,093 76,654 9,886 51,062 15,706
1991 4,384 5,281 60,664 8,431 38,005 14,228
1992 3,830 3,305 54,735 10,519 32,732 11,484
1993 4,656 2,821 46,209 11,073 25,720 9,416
1994 4,398 3,081 49,144 10,611 26,855 11,678
1995 4335 4329 52,686 12,209 28,543 11,934
1996 3978 4,060 42,181 10,447 22,845 8,389
1997 415 1,172 34,294 6,366 18,931 8,497
1998 585 1,306 26,864 5,995 12,978 7,891
1999 473 1,180 35,171 10,866 16,996 7,309
2000 168 1,004 30,082 8,156 14,535 7,391
2001 230 826 35,494 9,638 20,096 5,760
2002 458 609 27,808 8,295 15,271 4,242
2003 309 709 25,011 6,787 12,956 5,268
2004 403 538 19,759 6,930 9,255 3,574
2005 214 437 15,918 3,883 8,020 4,015
2006 202 349 22,072 5,468 11,750 4,854
2007 430 603 22,022 4,734 11,425 5,863
2008 203 449 23,086 3,944 13,320 5,822
2009 257 307 18,169 3,320 8,942 5,907
2010 161 284 19,047 3,729 9,188 6,130
2011 229 246 9,939 3,562 2,284 4,093
2012 368 589 10,258 4,034 468 5,756
2013 384 445 12,326 5,997 1,377 4,952
2014 632 555 15,930 7,738 2,892 5,300
2015 511 416 14,302 6,004 3,321 4971
2016 1,038 531 15,354 8,427 2,686 4,241
2017 991 626 14,361 7,269 3,071 4,021
2018 1,018 378 17,805 8,825 3,255 5,725
2019 750 510 13,890 6,308 2,879 4,203
2020 1,084 281 18,592 9,235 4,436 4921
2021 1,178 356 18,153 8,550 5,257 4,346

VEL 1 20214F O 138 & E,
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F4 PES - FEOMWMEICL DY A W OEFEKEE (F) #. iS5 ))&, CPUE

H¥E () # WSS )t (A IR L) CPUE (kg/f)
R [ s A & g A
R 12U 2% H & 1295 & 2F H V& 1% 95 & 2% H &
1978 16 13 8,302 8,989 23.3 64.1
1979 15 12 7,452 9,904 22.5 152.7
1980 15 12 7,862 9,405 32.1 133.4
1981 15 12 8,727 8,742 24.9 713
1982 14 12 8,651 11,137 27.8 159.7
1983 14 13 9,051 9,936 26.7 128.9
1984 14 11 9,523 9,077 19.9 112.7
1985 14 11 10,649 10,143 36.2 165.7
1986 14 11 10,839 10,342 42.0 69.3
1987 14 11 10,023 10457 25.7 113.4
1988 14 11 9,274 10,849 25.1 209.9
1989 14 11 9,760 11,662 36.9 92.5
1990 13 11 8,611 11,593 18.9 134.1
1991 12 11 7818 9,880 23.7 37.1
1992 10 10 5434 9,760 16.3 38.8
1993 8 10 5,797 9,245 10.3 6.4
1994 8 9 6,093 8,541 9.0 20.1
1995 7 9 5374 9,433 9.5 27.1
1996 5 8 4,591 8,170 17.5 57.9
1997 4 8 4530 8,340 13.3 51.5
1998 5 9 4,460 7,962 11.2 50.4
1999 6 9 4,751 8,366 20.1 37.2
2000 6 8 4,555 8,069 10.9 412
2001 5 8 3,826 7,364 11.8 33.9
2002 6 8 4178 5617 75 45.6
2003 6 7 4,944 5,695 6.8 36.9
2004 6 7 5379 3,929 11.8 20.1
2005 6 5 4,570 2,517 9.0 48.8
2006 6 3 5,114 2,004 20.5 94.0
2007 6 2 4617 1,545 21.3 213.1
2008 6 3 47757 1,409 11.6 103.3
2009 6 3 4426 1373 15.1 142.8
2010 6 3 4,639 1,366 13.4 116.0
2011 6 3 4218 1,466 13.8 28.0
2012 6 3 4,534 1,607 6.4 47.6
2013 6 3 4,169 1,632 6.0 124.4
2014 5 3 3,237 1,587 8.3 207.3
2015 6 3 3,615 1,688 6.5 81.9
2016 6 3 2,950 1,604 5.0 142.6
2017 6 3 3,176 1,603 4.9 133.1
2018 6 3 3,430 1,581 5.2 175.0
2019 6 3 2,843 1,641 6.0 161.2
2020 5 3 2,645 1,255 9.1 162.5
2021 5 2 2,304 1,286 12.4 121.1
1 20214E O T B B A,
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CPUE (kg/i8)

NI TS F~ e HE L TIC@EDL ~F K
P ME 22O TNE T EDL Fy s —bo— &EIU/NE FENE ERANG
1978 - 45.7 37.9 33.2 73.5 22.0
1979 - 88.3 74.9 84.5 74.7 70.1
1980 - 55.9 324 78.6 453 20.9
1981 - 30.2 29.2 29.1 61.7 21.9
1982 - 253 43.0 16.9 72.7 34.2
1983 - 18.5 52.7 30.3 92.4 43.9
1984 - 6.4 57.2 55.8 88.6 48.4
1985 - 6.3 25.8 18.4 29.7 26.2
1986 - 10.4 42.1 27.6 41.1 46.1
1987 - 17.4 28.3 22.8 30.9 28.3
1988 - 12.9 22.9 28.5 15.8 34.9
1989 - 45.8 25.0 53.4 18.5 339
1990 - 38.6 24.0 30.6 20.3 32.1
1991 - 32.6 19.0 24.4 17.4 20.1
1992 - 107.5 35.4 51.2 359 19.7
1993 - 75.7 30.1 46.5 19.6 39.8
1994 - 100.2 70.8 140.5 39.9 78.4
1995 - 34.7 33.8 53.8 22.3 40.8
1996 - 45.8 90.5 140.6 82.2 53.1
1997 44.6 373 71.4 72.1 36.8 148.1
1998 185.2 24.5 62.2 50.8 30.0 123.8
1999 97.9 23.1 61.2 74.8 30.7 111.9
2000 24.8 16.6 46.1 54.5 20.4 87.3
2001 33.6 16.2 71.5 115.0 324 135.4
2002 825.7 24.7 39.7 58.4 18.7 78.5
2003 72.8 7.6 433 40.0 19.3 106.8
2004 77.8 12.7 38.6 44.8 10.4 99.6
2005 39.1 8.9 28.2 28.5 8.4 67.6
2006 50.1 4.8 39.2 48.3 16.8 83.1
2007 93.0 26.6 511 73.2 31.4 71.6
2008 48.3 5.4 101.2 91.3 91.2 130.8
2009 56.5 353 57.6 50.9 20.8 117.1
2010 73.0 13.2 80.1 81.0 44.7 132.7
2011 43.5 9.2 104.8 66.3 55.1 166.0
2012 74.0 6.8 296.1 106.6 248.4 432.9
2013 62.2 7.0 233.3 40.6 79.2 509.5
2014 94.4 18.8 120.2 113.9 179.5 97.2
2015 66.6 6.8 103.8 51.4 58.6 197.3
2016 151.5 7.2 100.6 117.9 58.0 93.2
2017 147.0 33.9 133.7 185.1 54.5 101.2
2018 304.3 63.9 118.7 168.7 65.5 72.0
2019 454.4 45.9 146.8 180.3 50.3 158.5
2020 78.3 30.1 130.5 142.8 60.0 171.2
2021 218.4 28.9 132.5 141.7 81.8 175.7

1 2 20214F OB 138 A,
H2: E®HPo [-) 35 —F72LERT,
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#£6. A v EZ—bra—niZLbY Y A 7 OEA CPUE

i FEEHELCPUE
1997 0.98
1998 0.69
1999 0.68
2000 0.56
2001 1.01
2002 0.46
2003 0.48
2004 0.41
2005 0.35
2006 0.49
2007 0.57
2008 0.77
2009 0.62
2010 0.71
2011 0.64
2012 2.37
2013 1.78
2014 1.59
2015 0.85
2016 0.80
2017 1.07
2018 1.72
2019 1.35
2020 2.02
2021 2.03

H 1 BEYE{L CPUE 13X 1 & 72 5 & 9 ITHIR L L7,
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#z7. BEE2FIVXIZLDY Y A B DOEKILE D CPUE

4 LR DCPUE

2006 0.73
2007 1.66
2008 0.80
2009 1.11
2010 0.90
2011 0.22
2012 0.37
2013 0.97
2014 1.61
2015 0.64
2016 1.11
2017 1.04
2018 1.36
2019 1.26
2020 1.27
2021 0.94

1 : &Lt @ CPUE 1Z 2006 AELLFE > CPUE  (4F [E]7fa e B/ 4R R A TR L) oSl
N1 &5 X IR L7-fE,
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WREH 2 JAEEBEIZHITEA v 42— ~O—)L CPUE DIE# /L

PA¥EANIC X D CPUE (BN EY -0 i E) 13, BIRELSMCIRE A Ok, #3¥
KEFIZ L DWBEZ T D, TOd, MU EREHREEICIZ IS OER AT BR<
VERH D (R 2004), VU A B KEHERBEOILE TIL 2011 FOEK LI, CPUE 28 1
HLU, 202 ICIFE LS EVEZ R LTZ, ZOERKE LT, BIEOIMUSMIE K D%
IZ L HEFEREOZL (IREBIED 2014)  FREORHIER L OWMEKIC BT 5 G Rk 0 2
(KT 2014) DFEESN TS, £Z T, CPUEICEEND ZNHDOHELZRET LD
IZ GLM (— (b EET V) % 7= CPUE EE¥E(L & Mt L7,

FENTIZIZ RO X O A TR O S Mg RE R EE (LT, WERR) (2B 24% L
WX, HAEVER ., RO ¥ — ko — L OFRET— 2 %A, By Y 45
ELTCOMREREX N H D 1997 FELUMEOT — 2 24 L=, BRIEER L -AMD R
BB CPUE (kg/ffd) ZINEEEE L, BT VOBEXERDMIZNED EE LT, #]
WETNVOBMAESE LT, ERERE LTHE, AL Mk, KERR KO Z & o
DENEBET HT-DICHMNREL S Dz, £z, RENRIESGE(LE UTFE &k
HEA., BENRIEEERBHOL(E LTHEE AOZEER., FrEoRY, ko
LIBGTERR OB L U CH MO HEAEN . BHEITHE D FrE DR, KERICHIT D
BIGROEEEL LTH LAKEHFEOREER, X OREOURE, KIEFIZBIT 5R5E
RO L LTk & KIEFORAERZE DT, PIET V& TRRIRT,

Ln(CPUE) = Intercept + Year + Month + Area+ Depth + Pref +
Year*Month + Year*Area + Month* Area+ Month* Depth + Area * Depth
I CORFIEFROEY TH D,
Year : 4 (1997~2021 4F)
Month : A (7 H& 8 HZR<A&H)
Area : Vi (1~4)
Depth : KZEH (100 m LA, 101~200 m, 201~300 m, 301 m LI{F)
Pref : it OFTIE I (ElR, &R, 2R, TIER)

FIAEEII AT T AV HAEEE Lo 72, VESRIZHE T 1122V T GLM-tree
(Ichinokawa and Brodziak 2010) (Z X 0 HiE L7- 4 ¥R IX oy 28 L2 (2 2-1),
BERHUT- IR LY BIC /N B ET NV ERARNETLE LTEIR L, RA B
ETNVOR/N T (LSMEAN) K OEXBIOFE ML FERH L, b 2RO
AR KD AT T 52 & T, L CPUE DFE R L & LT,

BIC AL LB T VBRIROKER, T VBN METF LV E L TEB RSN, £
TV WrORER, FRAEOTERME, SEOEMEICIIRE RBEITR N0 -7 (X 2-2,
2-3),

= Wk, CPUE O4E b L Niddi+a 2 2 /L CPUE (£ CPUE 2 M 1 & 725 X 98
AL L7 L Ly RERLTEH, —H CTEEXE(L CPUE & / X F /L CPUE & Ok
BEDR R Oz (2 2-4), 2020 4F, 2021 4= ClIFE#E{L CPUE 1X / 2 /L CPUE (2~
EVMEZ R L (2 2-4)
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Ichinokawa, M., and J. Brodziak (2010) Using adaptive area stratification to North Pacific swordfish
(Xiphias gladius). Fish. Res., 106, 249-260.

T W (2014) KBRS T 2 ERE DY U A D iEEBRICSW T RALEAIIE, 34,
81-94.

JERF 72 (2004) CPUE AR H#E(LIC W B L D HEHFRY T 7' v —F B DR, KEEMEIEAT
72, 68(2), 106-120.

X 2-1. GLM-tree (2 X 0 #EE S 7= 4 Mk X 5y
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