FRA-SA2021-SC04-1

T3 (2021) FERIVA A W ZFRAERBOE R

IKPEMTIE « AR KPERIRIIZERT KPEREMI LY v & —

ZIRERE « ALHEIE LR S BT TERERE SIS K PERUBR Y . ALHEIE SLAS & AT TEREAS B BE K PE RRBR S |
HARREREM > & —IKPEER A IITERT. BT ROKESIN & > & — EIRROKEE
Bfrie et v & —, 1S R/KERIRIIZERT, 2K ERBRY,, TREROKERS
WH7Et o 22— AN BOKBEEEAT Y o 2 — i oK ERATITFERT, =B IRKRE
WFFEAT, RO I WK BERRIBRYS | e R K PE ARG | Ve IR Sl K PEIR Bl 2 o &7 — |
R R E7KERER Y, EER — A v & — | MR BB e T

= #

ARFEOEPREITDOVNT, /NN D AR ORERE(L CPUE & W THEE L 72, EEIL,
1990 i) (4~FE3 H) LIRIE, ARBEOBAEICAERERRE TICh D | i e H)
XH5H DD, #1250 JT~100 J7 b > OFPHTLE L THERE LTz, LaL, 2015, 2016
RN ERE L CEINS O KERENRE CTHo72 2 b2 ERBERE L TRELIEIL,
LRIV MENC S D, 2021 R OEEEIL 149 5 b T, AHEX VD ED L,
BUAEIT 2007 AFR1EINCHINN L C 37.2 77 b 2720 | 2 OBIEETE D LK O I HERS L 7=
72,2014 A Tl OISHERF SV T & 7223, 2015 FEILARR IR & <l L T 5,
2021 FIfHIOBH AT 49 F b PRS-,

B2 47 AR S s MEBEEES I C B9 2 P s) ISRV T, ARREEDOF
AEFERRIZITANN— Ry e AL MUBEA SN TE YD . ZHUTEDS S HEE Sz Kirke e
PER (MSY) Z#EHTEXLKEDHMAE (SBmsy) (£234 5 ThbH, ZOFEMEIHES
&L ARRBED 2021 A OB L EIT, MSY 2 EH T 5 KkHEE TR D, 7o, ARBECKR
% 2020 FIAHI O IT MSY 2 EBLT HKEOREL (Fmsy) & kA5, Bl EO@)N
VLT AE 5 AR (2017~2021 4EJAH1) OHERE G TEUTV ) TS,

AEEHNT BT BB FEYEEZE 2OV L, 2020 4F 12 HICBRfE SN - BIREH M 5
fEts (AT =7 RAE—2E) TR T DMEMELE LT, 2020 4F 7 A OFZEHEBI =12
BWTEHENIZIEINTZHDOTH D, ZNHIZOWNWTE, AT — 7 RV Z—2 55T
b s,



FRA-SA2021-SC04-1

HH

[

B!

BIEDBREE T IR\ T

MSY %S84 5K %E

SBmsy 234 Fhv e Kt A pE B MSY 2 EH o8 fa &
Fmsy e KRB PE B MSY 2 EEBL A8+ (F) = 0.39
%SPR (Fmsy) 68% | Fmsy {2k 3" 5%SPR
MSY 149 TRy | Ee RFrfeEE R MSY
2021 FIRH OB B LRE T
SB2021 49 TR | 2021 FfI% OBLA &
F2021 2021 i O RIEE (BIELRELF) = 051
%SPR (F2021) 60% | 2021 4Fifa 1D %SPR

MSY % FEB LKA § DR

SB2021/ SBmsy

0.21

OB EDL

e RFFe A pE e ST DR BT 75 2021 47

F2021/ Fmsy

1.32

BIOIREED I

F RFpge AL pE B ST DI LK 975 2021 47

FAEPERG : XN— Ko - L N (BCAHESZ2 L)

BETX DL (FIFmsy)

HAaEDKYE MSY % EH§5/KHEE T 5
M E DK U MSY % EH§5/KHEE Er5
HAEOF) N AR

25

N
o

—_
(6, ]

—_
o

o
o
1

0.0
0.0

0.5

1.0

HAEDL (SB/SBmsy)

15

20



FRA-SA2021-SC04-1

: 3178+ Bt R HERS
T A F/Fmsy
(Th) (Th) (Th) (%)
2017 228 85 54 0.99 23.6
2018 158 53 46 1.26 29.3
2019 205 64 62 1.44 30.1
2020 215 72 59 1.27 27.3
2021 149 49 44 1.32 29.7
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F 31, ANV AA AT RBEOERIEE B L OER &R E

AR R R

e T WRRIEEE
H A T rf ny 7 ot
1979 41,712 7,019 48,730 0.42
1980 164,659 16,383 181,041 1.22
1981 58,903 15,673 74,576 0.54
1982 49,025 13,799 62,824 0.31
1983 54350 13,813 68,162 0.60
1984 61,406 13,140 74,546 0.66
1985 24976 12,498 37,474 0.25
1986 39,858 14,945 54,802 0.33
1987 47,689 21,520 69,209 0.37
1988 40368 13,436 53,803 0.45
1989 70,006 31,894 101,900 0.72
1990 69,910 24319 94,229 0.78
1991 121272 59,101 180,373 0.95
1992 238517 72,200 310,717 1.74
1993 154,048 62,902 216,949 1.63
1994 174,743 73,630 248,373 1.22
1995 154,358 65,056 219,414 1.06
1996 269,605 131,711 401,315 1.82
1997 224,088 73,573 297,661 1.54
1998 76264 57,611 133,875 0.66
1999 98,263 79,338 177,601 0.88
2000 231,030 84,366 315,395 1.40
2001 177,165 85,779 262,944 1.56
2002 128252 58,669 186,921 1.26
2003 135534 88320 223,854 127
2004 142,837 70,773 213,610 1.28
2005 117,196 68,174 185,370 1.16
2006 89,025 77,021 166,046 0.91
2007 188312 78,287 266,599 1.83
2008 138,713 66,756 205,468 1.73
2009 139,825 73,301 213,126 1.74
2010 145,301 75,922 221,223 1.34
2011 185854 103,703 289,557 1.69
2012 110,926 71,145 0 767 182,838 1.35
2013 140071 87,761 2,698 3277 233,806 1.34
2014 134207 82,763 1,504 6,189 224,662 1.25
2015 93362 86,449 2,637 10,746 193,194 0.87
2016 37,148 58,773 671 4517 101,108 0.44
2017 29,006 24,392 0 345 53,743 0.40
2018 23,698 22,392 0 277 46,367 0.28
2019 26,874 17,074 0 17619 61,567 0.36
2020 26,878 17,038 324 14396 58,635 0.38

Vo EEOBEAIL R o, 2020513 E A,
FRE & 1 o 7 OIE TR TR 1 DI R L U ONPFCIZHRE STV A Ui,
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A1, ANVALDAFRARREOR R, BUAE, ERG, ISR, HAEER)R
wOE GRS WRE BFURE BRI RERA  MOERM MRER F/EE

(4~34) (&) (F) () (F+) (%) (F) (Tt fzh=
1979 7.8 233 3.0 91 21 0.34 49
1980 224 671 7.3 220 27 0.52 181 7.40
1981 9.9 298 3.5 106 25 0.44 75 1.36
1982 5.7 171 1.7 50 37 0.64 63 1.62
1983 10.9 327 4.3 129 21 0.33 68 6.58
1984 12.2 364 4.8 144 20 0.33 75 2.83
1985 4.5 136 1.6 47 28 0.47 37 0.95
1986 6.1 183 2.1 62 30 0.49 55 3.89
1987 6.8 203 2.1 63 34 0.57 69 3.30
1988 8.3 248 33 98 22 0.33 54 3.93
1989 13.3 414 4.9 153 25 0.39 102 4.08
1990 14.4 447 5.7 177 21 0.33 94 2.92
1991 17.5 545 54 168 33 0.58 180 3.08
1992 31.9 994 10.0 312 31 0.56 311 5.91
1993 29.8 928 11.1 345 23 0.39 217 2.97
1994 223 696 5.7 179 36 0.76 248 2.02
1995 19.4 603 5.2 162 36 0.72 219 3.38
1996 333 1038 7.9 245 39 0.84 401 6.42
1997 28.3 881 8.1 252 34 0.65 298 3.59
1998 12.0 374 3.5 110 36 0.63 134 1.49
1999 16.1 502 4.8 149 35 0.62 178 4.58
2000 25.6 799 6.4 199 39 0.79 315 5.38
2001 28.6 891 9.4 294 30 0.51 263 4.48
2002 23.1 721 8.4 261 26 0.42 187 2.45
2003 23.2 723 7.5 233 31 0.53 224 2.77
2004 234 730 7.8 242 29 0.50 214 3.14
2005 21.2 661 7.3 227 28 0.47 185 2.73
2006 16.6 517 53 166 32 0.53 166 2.27
2007 33.5 1045 11.9 372 26 0.43 267 6.27
2008 31.6 985 12.5 391 21 0.33 205 2.65
2009 31.9 993 12.3 382 21 0.36 213 2.54
2010 24.6 765 8.3 257 29 0.49 221 2.00
2011 31.0 967 10.1 313 30 0.53 290 3.75
2012 24.7 769 9.1 285 24 0.39 183 2.46
2013 24.5 765 7.9 247 31 0.53 234 2.68
2014 22.9 714 73 226 31 0.55 225 2.89
2015 16.0 499 4.2 131 39 0.74 193 2.20
2016 8.1 254 2.1 66 40 0.74 101 1.93
2017 7.3 228 2.7 85 24 0.38 54 3.44
2018 5.1 158 1.7 53 29 0.49 46 1.85
2019 6.6 205 2.1 64 30 0.56 62 3.83
2020 6.9 215 23 72 27 0.49 59 3.34
2021 4.8 149 1.6 49 30 0.51 44 2.06

o IRERR R LU A EER ISR II RIS IG T D E, BARBITIRIIK TR O, 20214 0OIF, AR
TRE T AN OHEE L2 G RE. BUROIREE 72 LIS W EME,
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HMREM 1 FBRFTEORN

R, BRI R, BIRFAEICHOWTIIH R EE., 425
BIREHEE (AR FIEEEERR, 322M) . BRECIHRET0.6%
3 E
202141 F COERETRE, 202045 £ Co A & - FhRESRE (F)
2021 A IO F ONCEIE, T4, BIRORI  (3) EIRE & IEEOHR )
% 58
A 4
202141 D Bl & 20214 DR FERE & LU THEE
II
20224 1 1 LA O HT LI & DR E
ANRUN— eV NRIEAEFERR (1979~
i 20184F Il DB B4 & 1980~20194- 7 H]
2 DOIMANRBEIZIESL) LR TPHIICKIT S
20224 I H LU D A 51 ||| FrxOHBENOGEH
GIRE L BAE At SHE RN T S R AN O 17 &
e X5 HiEE M GEixsEZ g e (Bl
BEH ),
2022 4Eifa T BRI I 2 i < s
LI~ i T PRBIRIIE, PRI B AL, ARk K HE
M BB BICELVIRE
. y 2022 D ABC
_ . 202 14F 0182 OB TS K UR20224F ]
PRI ARk T H ORI T 6 8 BRI R
SN DFFRISEE

KRBT B IRE B 7 $HC BT 2 MGt T 31T £ 8 F AL VEME O e 4 R Al 45 oD
e SEXTER S LD, (http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/index.html)
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HWEER?2 HEARE

1. BARR L ORRE T S L2 AV A A T OFAEZRERISEH 715
MHEZR 2-1 lRT AN AL DIREEROFRARRE (K, £3F) HFERICESE, BARB
FOWRENCRIT D ANV A A DFERZ AT LR 2072, B, REOHEIT, KE
EAZRIT 1,2 TRy LTz, NPFC THE SN TWAHEE v o 7 IC L A RIL, g
SHV TV DUHE N RKEEMN S DT, BRTEATFL LTRY 45172,

2. BIRFFICH W

(1) B EFEEAE

EIREFEEAE I, B IR A~ ARVERE O R EE IR T /NI firD T~12 A
FEYE(L CPUE & L7-, F54E(k CPUE OFHEGIEIL, fli&ER 3-1 12" L7z, CPUE OFHHEIC
Rl s L OME TR ER OEFHT, M E R 2-1 OIAERBERNEF HIEITESNT
1ol (iR 2-1), 2021 IO/ DG O IERE(L, CPUE 13, & IRFFMN SEHE R 5 C
L2 M TERY, 2D, 7 A~Eir (10 AHA) £ TO/NEIWDE D ftERE(L
CPUE (fffi/ 2k} 3-2) 725, 2021 MO EIREFEEMEZ T L7 (2 &k 3-3), 7ed.
INEIADEG Y MY CPUE 13t 4 R ENL TR DD, TiLE 1979 FLIED AL A A 7 lEE
B BEEREO LU — A2 7 MIxbs Lz 2 81 (1979~1988 4Efd, 1989~2007 4-ifa
) (2B 2 AR OIREY OYERE CRET 2 2 & TREICHRE L, AREZE T/
D870 #s CPUE #4537, M L7= ABIOEEIRE 22 % 2-2 12”7,

(2) EMFEH T A —H
1) xS
NEXE EWEBO ABOBRE Y . AL A A BT %6, B TMAL, FHi L S
NDHUE (btk127 H) £ TIHRENRIZR D ERET 5,

2) BRI
AM7-0 OBERETRE M) 1201 (a6 » A T06) ZIRET D,

(3) TSR & SRR O R

A A & EEC L 2 g« ABIA L A A KRBT ED O | BKEEHEAREE & AFRAEZRED
MR A HE L, AARLEENC X D IEREDO K RREA~OIR Y 7300 1%, IRELEHAR S0 bl
LR E LT (R ERR2-1), NPFCICHE SN-HREE v o7 I L i RIL, A
SN TV DR K FEFEM G DT RTAERITIRY T 7=, RERNCEF Sz Ao
MR L AR o A BNEYRE (iR FR2-2) o ARREREAFE L, 4~FB4E3H T
AR LICIERER A S FEORBRE L L, HFECHF LB EREE A IREEECRL T,
Y OFEARE (19884FELLAT300 g, 19894F-LIRE312 g) Z KD, fEAEH O HEIZAHL T
LHEEOREE L THWE, 728, NPFCTHE SN TWHHIEE v o7 O RIIFEH CTh
L1280, KFEPEREICRBIT 2 BRI OT~11H O FHRE (253g) &AWl R A #HEE
L7,
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3. HIREHEE I

() &P, BAagoHE

t IR D 2L A A DA ARREOGIRES (NY (I FEREREE (U) (Zhpld5 L
fREL, 1 CTHEE L,

Ny = qU; ¢Y)

q BRI TH D, WMED AV A A TIKERAEZJEOGIRITFHERIZ LD & AV AL T
DOEFR (E) 12 0.2~04 OFHEICH D EHEE S (HARMEXAKENIERT 1997, HAMEX K
FERFZERT 1998) . ARFTIEA (2006) 12X V. 1979~2000 A IO HAMIZ I 1T 5 D E 1%
BEF 03 LHEEISNT, ATERAEZREICONTE 1979~2001 I 5 E &R %
EVRMENT TIE CTRRGE L 7oA 5 BERRK T34 R & FRROFERDBE LT D (FR 2006),
ZDZENDL, 1979~2001 FHEINCEIT S E OFEMEIL 03 127225 EE L. BRI q
EHEE LT,

MEPFRI T DI 1L OV AR EGE L, Pope D (X 2) & VW TIREMRE Ft 23K
W, RIICKVEEINDEY R LR Z R THROBARES St & L,

M
Ci exp2
F, = —ln(l - U, ) (2)

M M
S, = (Nt -exp 2 — Ct) -exp 2 3)

Ct I t NI D ANV A A DAZEAERREOREREL, M ITIMAZD AV A A FT1DH
IRIETCARELCT, 0.6 (AR 6 » HY7=h) & L7,

(2) 2021 A O &P & Bl EO TR

O BIRFARFRER AR CTIEE 22021 T LT RN, e EE3-3IC7El L7
JEIZ XY | 2021 D/ NI ) iR OIEHE(LCPUE (0.26) % THHIL., 20214F D& &
R & LT, 202 14E O EPREFRIEE 2 NN L, Hefitadg (18.32) % /T 2021
PR OGRS (BRE) ZE L1,
20214 IR TR SR —4.8(8E (1494 FY)

@ 2021 4EjaE O JfE R I THR OB EE (F2018-2020) 2 AV, 2 2 L CTHE LT,
20214F RIS = 1482 (4407 b))

@ 2021451 E IR RS, HEERER S, BRECHRE O ABIC XLV, 202145 D Hl M4
B2 QO224EIIA DI ARE A2 ETeH AR Z3HE L.
20214 TR AR = 1682 (495 FY)

5| F 3Rk
ARFTHN « B - B KE « K FEH (2006) ik 17 £ AV A A B IKEERAEREOE
VR, 2R 17 AEFEFR N E S0 G IR RA G RGN, AKET - KEREMIEE v ¥
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—, 522-546.

OB (2006) AV A A T AFFEERREO VNI AR & BRI C BT SRR, dbifEE R
FHEESERC, 172pp.

A AWE XK PERFZERT (1997) HBBETRR AL A A F1. ek 8 4R TR AN E B0 i e R A
JRFEAG 2R, K PEST, 253-261.

H AHE X K EERFZERT (1998) % FEREITR AL A A J1. Wpk 9 4R EEF N E &0 i 2 G i A
RN ZE, 7KEEST, 289-299.
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MRF 2-1. ANV AL DEEEOFREREE (K, £F) nHEE

AKIZIT D ANV A A DERBE RO AEREE (kT £F) oL

=
ok 1A 2H 3H 4H 5H 6H 74 8H 98 10 114 12A

FfE A% A% A% KE KE KE KE KF RA AF A% A%

Bk A AT A% KF KE KT KE KT RA AF A% AF

M A% AF A% KE KE KE KE KE RA AT A% A%

RE AT AT AT KE KE KE KE KE RA AT AF AF

N B A% A% A% KE KE KE KE KE RO AF A% A%
" Wh AT AF A% KE KE KF KE KF RA AF A% AF
G Wi A% AF A% AT A% AT A% AT A% AF A% A%
Hii A% A% A% A% AF A% A% A% AF A% A% A%

TH AT AF A% AT AF AF AT AT AF AF AF A%

gl AT AT AT AT AT AT A% AT A% AF A% A%

MRE A% AF A% A% A% AF AF A% AT AF AF A%

Ah—vy AT AT AT AT AT AT AT AT AT AFE AT AT

e M XF AF A KFE KE KE KE KE RA A% AF AF
KT A% A&F AF BE HE KE RH AT AT AF AF A%

ax M AF AF AF KF KF KE KE KE KF KEF RO AF
WM A&E AR AF KFE KE KE KE KE KE KE RE AF

HARIZIBIT D AV AL DRRIBEROFAERTE (K. £F) HBE

1 1H 2H 3H 4H S5H 6H 7H 84 9H 10A 114 12H
KTE Ah—Y I A% AF Mk Mk A% A% AF AF KF AE AF A%
B A AF AF MR BB OKE KE KE KE KE KE LAF AF

0T i AF AF R BB KE KE KE KE KE KE KE AF

REENC IS T D AV A A D EORAERTE (FkF, 4F) nlE#E

Hi Ik 1 2A 34 4H 5H 6H 7HA 83 9H 104 11H 124
] AF AF AF KFE KFE KFE BFE KF KF KFE RE £F

e 2-2. EM O A BN E

A 4 5 6 7 8 9 10 | 11 | 12 1 2 3
1988 A HA LRI D
VKT () 84 | 84 | 123 | 156 | 237 | 274 | 301 | 314 | 333 | 333 | 333 | 333
1989 A HALIKE D
1 1 21 2 282 41
VHKTE () 56 | 56 | 107 | 170 31259 | 2823 355 | 355 | 355 | 355
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HEEM IS MELIRY RDIFLEL CPUE

1. /NEW/G D IR HE Y, CPUE  (CEIREFEIEE) OHEE ik

BRI B ALHEIE O KA R R PRSI 1T D/ NI 0 D R O TS SR TS KL OVH
WL TRRDEHESND, TORELIRE L-ERERIZEEA S5 720, EHEL L2
NNV CPUE 28 H L= (EAIED 2016), 1979~2020 40D 7~12 A O/ /)
BT LD A - KB EEOREREB L OEHESZT— 4y FE LT, —RILBIBIRS
BT EEA L, Kil7eT T LV EEREME BIC 12X > TR L7z, 7 VRO,
A KBTHERO TR, BIOKGTERS LICEBT5E0T o L8R, KiGITFEED
CICEETIHAOT ALY R ERAERE LT N EREN-, 20T L& Hn
THEYE(L CPUE 2 H#HEE L7=,

2. EVERFN Y AR O /NN ) O BMEHE(L CPUE OHEE ik

FIRFHN Y o 7 A~ESE (10 AdfR) £ TofER - B hET — 2 2H\W=5E
D/ Y FEENE(L CPUE & HEE L7, Z OIEHE(L CPUE OHEE FINEIIA 2 &k 3-1 &
R THLN, HH LT —X1X1979~2021 4D 7~10 AOT—X Th b, i/ ET IV
%Z BIC IZ L » TR L7oFER, . B, KGBITFTEROEER, KGTHEZ L ICEBTH4E0 7
VHE LR EFAEEE T HETANERI N, ZOETVEFVTHERE(L CPUE A4
E L AR R 3-3 12380 TG M AR 180 o B IR SRR 2 T3 2 72 ORI A% &
LRI LT,

3. EVEFH Y IR O/ NN ) O VERE(L CPUE  (BTREFEE) o THI5E
EREEAM 24 4RI o0/ NRIN M 0 VS (Y, CPUE (B TR B FEIEAE) 110G IR AN S22 ¢
ITBELZ N TERWED, 7T A~ELE (10 AHR) £ TONINDE Y IERE(L CPUE %
AT, TRoBEYFET LV TTFHILT,

log(Uy) = a +b-log(X,) + &, &~N(0,0%) 4

Ut 13t A9 O = IR IR ~ by OV B R R 36 1T /MWD D D 7~12 A £ TO
EEYE(Y, CPUE, Xt X7 H~EITE TO/NWNE D IROIERE(L CPUE, e X IER AR IZHE D
METHD,

WEAERE & Cld 8~9 A DWW\ 0 FAAIC K 28 F-%) CPUE (Yt) B L., &5 0x%t
B 2 B & 22 W EEFE 7 U X o TEIREFEME 2 T3 LTz OEIED 2021), Lo
L7en B, ZOERYFET VO FRRGEDRE S, FR20m OIS EN R S o2 (il
B 3-1), ASFEERFRMEZ R L BT (X 3-2), X4 ORUFET VICEE TS Z
Ll LT, e, R4 ZWETHIIHT--> T, PIHIET ML Yt bIAZEEE LTEEL
7o, EHRERUE AICe 1T X 5T VBN TR STz,

2017 FEETH T2 L b r AT T 4 T ORER. FilcieE'7 v (K 4) T 2017,
2018 FEJED THIEENE T H -T2 H DD, 2019, 2020 FFEITEE N =L FHITE 72 (2
X 3-3), F7z. RXEMFE (Leave one out %) DFEHR. 1979~2020 FE D2HAMICBIT 5
PIHERIRAZERIIMEAEE £ TOFHIET LD 11.4%I2%6F L, FiZRETT L TIE 9.7%E /&<

26



7eots (X 3-4),

51 Ak

FRA-SA2021-SC04-1

RA &« (L FACE < IR (2016) /NI D IEET — 2 2 FIWN T2 AV A A T3 A Z558

HERED CPUE OFEHE(L. H ARKPEFLSEE,

82, 686-698.
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HEEH 4 FERROUE

1. M

AV A A T OBWRENLFEING OWERFEZMITE U TRELE#HTHEEZ LN TN D
728 (Sakurai et al. 2000) , 2001 -LARE, AV A A DHHEDOHBLE & HAAkOE=42 1
JHRBWE LT, EIC 2 AICHE YR X OYUMNEEEERE LI BV T AL A A T HEAFR
‘/EFMmLTWD, BESFEIA Iy b (@02, 0% 70cm, HAV0.335mm) T
HY ., ERRENSGTIIALEFINERESND ANVAL WHETH D,

T ORI T ALK 29~33 ., HURE 126 £ 30 /9 ~132 £ 00 50 CTh D, Z OFHATHEHK
ERIZET D 2001 FELIFEOFAARE 22 X 4-1 12”7, 2021 42 2 A FAERF OGN ER 1T
3.6 21000 m® GHEAE) T, RIFEZCRTEID (BT 82%) . T 5 86 Tlalo7z G
L 49%) ,

2020, 2021 FFED AV A A T AEDIKKEL3AG Z MR 4-2 1277, 2021 F1308 L OFRA R
B ERRRIZ, BRI 5 B AL B OWERIZ oA 13 % < s Shvic, AV A A
TN AETEBR R X o THRET 2 0HIBREO B L Z T 5720, SWEBE L Z0H%D
MABORNIZIZLT U @O B IBIZR S0y, R E IR SN BIE L 727
AFERBE O E BHNCHIE T 2720, A% LOVERE LFERIEOT =4V 7 &k
THUEND D,

2. 2 WS AR L ONE RO )R T TR IR A

8 HTFH~9 AHANTHAL - dmE AR EED S ICW T, FHRR, ST,
YR OKPERBRIFZEAREE . IR ALIEE XOKEEFFERT (2007 4% T) 235 L 725 2 ki
—F A d0 K OMEIRE SLFA B FER A S B K PE R 5 23 B 12 FE e L T 2 3B U
PHEETHERME (JIBKERXBRSFEEREL LB ETRA= 2 — X
http://www.hro.or.jp/list/fisheries/research/central/section/shigen/ukiuo/index.html 2> 5 FES % 5| H)
2K D BEN D 0 B A T2 89S O R 2l 2 B 4-3 1R Lie, R4, Al
F12~3 AEENEBEIND AN AL J1TH D, RN (R~ B2 /57 A
> OV 3 L OHGR 148 FELURIE, AR 2V EEDNEAD LTS 72D, #ERN D
Brof Lz, 2021 SEOAV) CPUE (R H /H§H) 13 0.02 BT, AIFR L ONT 5 41
Z FlElo7- (R 40%, ITHEEE 33%, iR 4-1), ATRAEIGIL 25% T, Al L0
5 A TR 72,

3. B R — AR

6 AlZHAL « ABMRE AR R B EIRIC BV T, dbiE, EHARR. B TR EhRIR
DIKFERBRAFIEREBE 35 X OVKEERIRRFZEAT CH B D80 ¥ % V7= 800884 2 50 L 7=

(f [ 4-4), EpifsExt s, AEEENBLZ 10 cm DLET, B4 12~1 H4EFh &
BESNDANVAAL T Th %, N R~ LRI 28557 A O OFfElx
WA EMICH 0 . Fi2, AARBHREOKFERAREENRIED IR TH 5 AN
B2 (REED> 2009) , FERN S BRI LT, 2021 4O %) CPUE (B, &,/ i)
1% 0.01 BT, AIFRBLONE 5 8% TRl (RifEEH 67%., TR 46%., i3 4-2),
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4. £JF b o —IZ X BTSN HEAGRA

IMARGD AV A A F3 D534« R AR T 5 7o 10, BRI TIEIC B W TR E
e — L did (0 25m. =2y R=> FEHA 10mm, 30 7088 %3205 L7-, TR0t
L3, AAEEENBLZ 10 cm KT, 2~3 AAEFNEHESNDAVAAL I THD, i
AMFIR T A~ SR Ak T, B AU ATRE 7R BR Y B4R & RIS 0 M i KR D B FE Sy A L 23T
<Ten X HEE Uiz, X, 1996 FLARERl—FEIC Lo TEML TWd, AHETIE, 6
H 10 BETOREEREZFA L7z, ZORECTHREIND AL AL HIFNEEE 10 cm R
WRFEERTHD Z LD, HEHEER 10 ecm K OYUR DK AIRILZ i 2 X 4-5 1277
2021 DK CPUE (B, /#8) 1£5.6 B THY ., BIER LN S % FlRl-> 72 (B
LR 13%, UTHELE 43%., iR 4-3),

5. FE e —LIc XA BERERE

BRI 31T D AN A A T OIMAREICET 2B RAEET 272012, =FE~Eajh
MR B W TERE Fe— L ifid (@0 30m, =2y =2 FES 17mm, 60 57 HiE) %3
L7c, EREERNRIL, I~4 AAEFNEEESND AN AL I THDH, RHAIE 2019 5
16T H EA~FAIZER L T D, SN ANL A A T OINEEEORMMEIL 3 cm (2
bot- (FHEIX 7em & 16cm), 2021 FEDO L[ %) CPUE (B, #8) 1203 2/ #8T. BtE
ZFE->TEY (FIfEL 22%) . AL A A I B EISIAME S U710 3R 146 FELLTE 12 fR -
TWe (fli2 X 4-6),

6. FAEPE AT BRI O fRHT A SR

BUED 2021 4F 1 A Ai~3 A EAICET D A RE ATREVER (K% 100~500m %[
T, FAAR 18.0~23.0°C O (Sakurai 2006)) Z Al 2X 4-7 \TRT, FEAEERDRN S
< HEZKEBRENER SN EEZHND 2007 2SR E L OUR LT, FRAR
T TR RITRE THET /L MOVE (Usuietal., 2006) Z {8 L7z, 2021 42 FHARE

REMEE OFE/NIMER SR o 72, KR 2 A BRIV 2007 F1245 53, D OirFEoOH
f%ﬁ<ﬂﬁbfwto—ﬁf IR 2015, 2016, 2018 40D X 5 |2 FFAE E Rl REVIR 23
Ha/ N L COWIEENER SN TWD Z b, S%OEIMICITS EFEERTLIMNERH D,

51 RSk

WO - e SR - SABIEEL - RFTHERE (2009) ALVEEERDVEEIC ST D AN AL DR
i & FEAEIRE. HKEE, 75, 204-212.

Sakurai, Y., H. Kiyofuji, S. Saitoh, T. Goto and Y. Hiyama (2000) Changes in inferred spawning areas
of Todarodes pacificus (Cephalopoda: Ommastrephidac) due to changing environmental
conditions. ICES J. Mar. Sci., 57, 24-30.

Sakurai, Y. (2006) How climate change might impact squid populations and ecosystems: a case study
of the Japanese common squid, Todarodes pacificus. Globec Report, 24, 33-34.

Usui, N., H. Tsujino, Y. Fujii and M. Kamachi (2006) Short-range prediction experiments of the
Kuroshio path variabilities south of Japan. Ocean Dynamics, 56, 607-623.
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MR 4-1. 5 2 RifSG— ALl L ONE B W AR T B IR A O 4w >F-%) CPUE
(R /W)

H 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
CPUE 0.002 0.06 0.09 0.02 0.05 0.04 0.000 0.02 0.04 0.05 0.03 0.03

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0.08 1.15 0.28 0.04 0.07 0.15 0.24 0.05 0.03 0.50 0.20 0.16

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
0.31 0.19 0.42 0.06 0.33 1.06 0.97 0.51 1.66 0.23 0.61 0.42

2015 2016 2017 2018 2019 2020 2021
0.22 0.07 0.11 0.06 0.03 0.05 0.02

MEF 42, 61 WG —FHEORMEY CPUE (B, & /i)

eSS 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
CPUE 0.36 0.09 0.02 0.05 0.07 0.08 0.12 0.08 0.12 0.04 0.05 0.18

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

0.02 0.07 0.03 0.10 0.04 0.03 0.06 0.10 0.04 0.01 0.01 0.01
2020 2021
0.01 0.01

Fli R 4-3. BATHSHERGR A O %) CPUE (B ,/#)

S 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
CPUE 9.8 4.5 4.8 10.6 13.9 27.6 61.5 59.6 53.1 142.0 49.2 439
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
110.9 199.3 51.9 33.5 39.9 18.1 14.1 6.0 7.4 4.2 1.6 10.5
2020 2021
41.7 5.6
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