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F 1. KEFEIEEICR T 20 AT LA OF & R

1% 25% 3% A5% S 6% 7% 8% 9% 105 115%
168 254 307 340 360 373 381 386 389 301 39.3
161 273 350 404 441 467 485 498 50.6 512 51.6

&

125% 138 14k 15W% 16m%  17m% 18K% 19m% 206% 21 225%
i 39.3 39.4 39.4 39.4 — — — — — — —
i3 519 521 523 524 524 525 525 525 526 526 52.6

FaJiEns (2012) oERICE s, 2 (em) TR,

#2. MEICEDMXBIOF AT LA R (L)

ANEX 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
DURIGHX 419 521 312 204 41 37 5 8 8 16 13
AT 563 350 457 662 668 388 194 178 69 101 149
SHELMEIX. 393 984 1,803 1,240 2,098 2,028 1,833 1,719 1,650 1,065 884
A X 1,110 876 458 344 442 1,264 2330 35860 2,019 1,653 423

TEX. 21 46 34 64 44 305 731 565 513 636 932

/NEIX 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

L IR X 42 14 10 10 25 7 2 2 1 1 4
H TFHEX 244 301 193 173 197 149 101 65 50 34 54
SHFELMEX 1,080 574 663 924 566 507 301 147 122 122 113
A X 530 502 333 531 185 602 589 309 248 263 251

%( A

JINHEIX 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

7RI X 7 3 5 4 3 4 5 3 5 5 5
SHTYEX 41 37 39 29 26 27 28 22 15 7 22
A LYEIX 78 65 82 61 40 39 56 69 48 39 40
YR 144 76 109 65 96 36 103 95 78 137 84
L pedEk 103 110 19 2 10 2 14 12 14 39 113
5 373 290 253 161 174 108 207 201 160 226 265
/NEX 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
DL R M X 4 4 3 1 1 3 10 8 12 21 18
BT 9 7 11 12 5 12 23 17 29 29 33
A LI X 25 41 34 17 31 30 31 52 129 88 70
AR 128 156 111 72 135 160 126 28 6 5 12
FAalfgX 106 127 75 117 107 76 37 13 24 14 55
it 272 335 234 219 279 281 227 118 200 157 189
/NHEIX 2015 2016 2017 2018 2019 2020
DL R M i X 17 14 12 10 13 16
= TFUEX 44 37 49 27 23 29
S FE LR X 80 126 142 152 106 132
A X 22 34 18 18 20 17
L EmeiEX 13 .14 . (o 18 ... 6 ... 13
i 176 225 228 224 168 208

SRR A RN L D,
2020 13 EAE,
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F 4. SIENMEXLIFEOMIEIC L DEEE, A% X O CPUE

T JE J3F)LCPUE /3 /LCPUE #HEHE{LCPUE

i (ko) FREEC 0wy (pm=) (s
1971 1524 - - - -
1972 1,889 17,894 105.6 1.19 0.82
1973 2,294 12,879 178.1 2.00 1.59
1974 1,434 14,263 100.6 1.13 1.30
1975 2,579 14,349 179.8 2.02 1.66
1976 3,536 15,475 228.5 2.57 1.32
1977 4821 15,994 301.4 3.39 1.51
1978 4,890 14,832 329.7 3.71 1.59
1979 4163 11,799 352.8 3.97 1.84
1980 3,354 9,578 350.2 3.94 2.83
1981 2,075 9,690 214.2 2.41 1.55
1982 2,152 10,329 208.3 2.34 1.39
1983 1,959 9,257 211.7 2.38 1.92
1984 1,700 8,803 193.1 2.17 2.43
1985 2,363 13,661 173.0 1.94 2.25
1986 1,664 11,780 141.2 1.59 1.37
1987 1535 11,662 131.6 1.48 1.23
1988 1,314 11,761 111.8 1.26 0.88
1989 947 11,046 85.8 0.96 1.07
1990 657 10,017 65.6 0.74 0.94
1991 547 9,942 55.0 0.62 0.78
1992 453 11,138 40.7 0.46 0.70
1993 325 10,594 30.6 0.34 0.47
1994 251 7677 32.7 0.37 0.48
1995 210 6,883 30.5 0.34 0.38
1996 129 5,550 23.2 0.26 0.26
1997 145 8,037 18.1 0.20 0.23
1998 75 13,159 57 0.06 0.24
1999 172 12,467 13.8 0.16 0.32
2000 175 15,558 11.2 0.13 0.49
2001 139 13,814 10.1 0.11 0.56
2002 214 12,412 17.2 0.19 0.46
2003 237 13,747 17.2 0.19 0.64
2004 258 11,961 21.6 0.24 0.55
2005 323 12,736 25.4 0.29 0.69
2006 218 10,468 20.8 0.23 0.54
2007 193 9,464 20.4 0.23 0.45
2008 272 9,177 29.7 0.33 0.49
2009 264 11,115 23.8 0.27 0.57
2010 191 15,715 12.1 0.14 0.45
2011 87 5,524 15.7 0.18 0.72
2012 153 7,266 21.1 0.24 0.86
2013 103 6,302 16.4 0.18 0.80
2014 137 8,180 16.8 0.19 0.84
2015 115 7,544 15.2 0.17 0.85
2016 173 6,839 25.3 0.28 1.18
2017 167 6,079 27.4 0.31 1.19
2018 188 4,639 40.5 0.46 1.17
2019 132 5,267 25.0 0.28 1.13
2020 163 4,922 33.1 0.37 1.04

42510 7 X)L CPUE & #Z#E{l, CPUE X E¥4IE % 1 (22844 L 7=,
2020 - OfE X E B,
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HREHR 2 HECPUE OiZ#1t

FAEARIC X 5 CPUE (BB &Y T- 0 fERE) 13, BIRELSMNIRAEY OENESED
AERERPER KON OB A OB e I K DB A ZIT D, F D), K0 B
EREREEAIE T 27203 IO OERZ I RS BLERH L (FEE 2004), B A
VAR ET D200 TRVKIERICBEI T 5 Z &0, FEIVBAIFHNICER TS 2
ENFBNTWD (M 2001, ARFEFIEDS 2008), #R3EA 2L, BE/KIEZ & o BB/
I7F /L CPUE (=1 H - 1 Dkl &%) % 7+% &, CPUE X 1~3 HIZEWS 9~12
AWAEL . FHKIEPBEWVTIEEL 2o TWDZ EXbnd (FiRX 2-1), 7=,
IREEINSG DAL (RS 2008) IZfEWBIGAIENZ(L L TE 22 & bbb TEY (K4),
MIED / X)L CPUE (= 4R &/FERATREED) 1 TEROFELHLUSNDOEK OFE
GATWDEEZBND, Y AT LA DO CPUEICEENDH ., Mk, HREKER L DR
ZRELTCEBREBOE N REMETHZE2EE L, GLM (—LHEET V)
% TIPS CPUE ZAZ (L L 7=,

BT 27 —ZIIAEO LB Ch 58 LXK AR IZB T 2 HIEO Y A T LA
BT — 2 L Uiz, BT /VORRESAITIEROAAICNE D EAUE L, AR L=+
AT LA O ABARR] X F v CPUE Z B EHE Lz, CPUE MO T &AL A
DAERERI 7R E L TR, FEMEORE D KEF~OERB L O EIC
VR ~OBE) (FEff 2001, AREBIZA 2008) A% T Hivd, CPUE IZHEENDZNHD
SO BET D70, HEEE, BEERE, SRR, BREEKEO ERRITIMNA T, HBEFR
& BRI O SH L BEKIRO R B AR e LTRALE, b aeT
AT AV DN E U THRWIIE T VAR L, ZBER Y72 v k2 K Y BIC 235/ &
BT NEEIR U, BIRET ICHE-S< CPUE OEREHE /N "R EH 2 HH L,
WA CEAM T LI EH 2 Fhl R/ N R/ FEH L L, ZOFHETlRT Z & THEAEL
CPUE & L7-, ZHGEIRITIZ R Ver 4.0.5 @ MuMIn /X 77— % /= (https:/www.R-
projectorg/, 2021 45 A 12 H), Z DR, ULTOXPEELET V& L TRIRS LT,

Ln(CPUE) = Intercept + Year + Season + Area + Depth + Year*Area + Season*Depth

ZZTORFIIRDEY TH 5,

Year: #REEAE (1972~2020 4F)

Season: #REFH (1:1~3 A, 2:4~6 H, 3:7~9 ., 4:10~12 /)

Area: BRIV (1~3)

Depth: #:3£/K% (0~200 m, 200~400 m, 400~600 m. 600~800 m, 800~1000 m. 1000
m LAR)

CZTHIZI~3 A, 4~6 A, 7~9 A, 10~12 AxZNnTNF—HhT7 IV —L L TEL®

THEFMETHETT—HREBEL2NE ST LIz, WL GLM-tree (Ichinokawa

and Brodziak 2010) ZHWTHERNIZER L bOEZHEM Lz (Midk 2-2), wEDMHED

BT — ZITIIAKIEE RN E £ 0T, BEEKIEDOIE RPN NG A I HRE L 72K

DN EALDMEEERREE 10 50TF H OIRX DY RKELZ BEKE L UTHRM L, KEFHIX

HARWBET — X 2 —PNREL TS 500m A vy a kBT —X2/HHL =

(https://www.jodc.go.jp/jodcweb/index_j.html, 2019 47 H 24 H),
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%4k CPUE OERHED b R k7T KIRRAITEBEWIRIZ/R > TV, £T /L0
P2 IR IER A I T (X 2-3, 2-4), 72, FERIOEZT 0 8012 04h
L2 e SN (X 2-5),

ZDETFIERWTERE(L CPUE O ML v RasRbd7-& 2 A, #E=%{k CPUE 1% 1980
FERE TIEEVKRTE (GRS T 1990 EALIRRIIMRV KT (KBS THERR L T
7o (fRX2-6, % 4), / 7V CPUE bIAEROMEM A~ L TWedy, 4k CPUE &t
95 LK ERNIC T L 0w <L BKERIC I X v IRWEA A A S, /2 J L CPUE
I, EKYERN IR ERC LR T A D LA B TR REN LT 20, AT
A OBEV L ORI 0M B EORBEZ T TWL EEXLND, SHEEOR
JRREN CIE. HEYE(L CPUE 2 A ChR L CFEH%Z 1 ICEB L2 b 02 EIRERIEM S L
TEH L,
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