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INE 2018 — — 0 — —
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Zhu M., T. Yamakawa, M. Yoda, T. Yasuda, H. Kurota, S. Oshimo and M. Fukuwaka (2017) Using a
multivariate auto-regressive statespace (MARSS) to evaluate fishery resouces abundance in the
East China Sea, based on spatial distributional information. Fish. Sci., 83, 437-451.

Zhu M., T. Yamakawa and T. Sakai (2018) Combined use of trawl fishery and research vessel survey
data in a multivariative autoreguressive state-space (MARSS) model to implove the accuracy
of abundance index estimates. Fish. Sci., 84, 437-451.
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F 1. DWHEVCE#EEE 2295 0E) L2 EAENSEORER (M)
F V¥ NTE ~FAHVASE AVAH
1980 11,082 13,393 9,493
1981 10,835 12,930 7,502
1982 8,585 12,183 7,825 6,253
1983 6,063 9,797 8,606 5,894
1984 5,529 8,960 4,932 4,190
1985 3,783 7,229 3,892 4,493
1986 3,499 6,370 3,824 3,847
1987 4,065 7,279 2,567 3,056
1988 2,488 4,551 1,968 2,215
1989 2,822 4,525 1,917 2,090
1990 1,982 3,526 2,005 1,617
1991 2,088 3,284 1,194 1,602
1992 1,601 3,498 547 1,739
1993 1,245 2,127 349 2,129
1994 1,090 2,363 186 1,373
1995 1,015 1,688 260 1,167
1996 379 582 92 1,933
1997 248 645 36 674
1998 208 421 38 467
1999 313 419 19 407
2000 132 52 9 202
2001 155 64 5 234
2002 157 15 14 190
2003 141 27 14 218
2004 240 6 5 198
2005 28 6 6 120
2006 23 6 13 182
2007 21 14 17 160
2008 26 20 13 182
2009 23 17 17 140
2010 32 5 10 102
2011 82 3 10 117
2012 281 4 9 108
2013 219 1 3 46
2014 132 0 1 29
2015 199 0 2 34
2016 189 1 1 31
2017 223 1 2 25
2018 156 0 3 25
2019 180 0 2 22
2020 183 0 1 19
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#2. PE - EEICBT DR EIEAHEORE S

HiE 5 hy) fEE (H )

* INE Y AR T V¥ INE T HAYAE LU AHE
1989 7 11 31 85 159
1990 7 8 0.6 27 104 132
1991 9 1.0 31 102 131
1992 7 14 26 89 146
1993 11 12 1.3 38 81 135
1994 14 14 3.0 22 98 133
1995 15 21 2.1 16 109 137
1996 18 22 1.6 14 95 181
1997 17 22 2.1 25 108 181
1998 21 27 2.2 15 132 201
1999 20 29 0.4 19 152 196
2000 19 29 8.0 19 78 154
2001 21 30 7.6 11 68 145
2002 22 33 0.3 9 62 138
2003 25 32 6.4 8 75 131
2004 27 33 0.3 8 93 120
2005 25 35 0.8 8 114 153
2006 34 34 0.2 7 139 199
2007 30 34 35 11 95 243
2008 32 37 1.0 13 81 203
2009 34 37 2.8 17 59 197
2010 34 36 — 14 89 201
2011 36 36 — 12 66 200
2012 36 34 — 13 50 199
2013 37 32 — 9 54 182
2014 38 33 — 12 34 187
2015 39 35 — 14 33 149
2016 38 33 — 15 48 118
2017 34 33 — 11 59 116
2018 33 33 — 10 82 123
2019 31 33 — 10 87 147
2020 — — 12 76 164

REORE L, BUREATIX FAO, HEVEEREGHEE & 12 2019 FE T LER SN T
W22 2020 FEOfEE T—) L LT, o, @EOxT VOB RIT 2010 4 LIRE
IShTnwinwzw [—) &L,
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HREM2 ROTEBEREABEOERICDONT

TYRFEDOL ITA B« KFEEOBEBRICIES M L TEY . WThof b alEx
FEREEE LTS, YT TE~vy=Y RO~ " IFrx=Y (aviA  Nar=x
V). ZBaxY Vo VERLUFERRESMEONIRER L /oo TN, av A M7=
VI KR COLGAREBALRM L TV D72, IHFETIRIEE A LIRS L (2
X 2-1), ~=V&rux Tl EREE LTHRONLTEY . ZO0mEIEHE s HigKik T
TN DS BB E D REM EThH D L SN TE 72, ~= ViE 100m BLk, 7
23100 m LURORIEICAR T2 THDL Z ENHLMNE RoTz, ~ = VITRFIZIR
TR CEE I, T O ORI ERES R T 5~6 AWEHEINTH LB X LT
W5, WENEORER TIIHEX 1 T 18 em, 24T 23 cm, 34T 29 em, ML 1 42T 20
cem, 2 T25 em, 3FE T3l em IZAET 5, V== VTR R CIE Iz b 30~31
JELLFE O W & B RS L OV BB 0495, 1T 20 em, 2 4-C 31 cm, 3 4T 40
cm, 4ET46cm, SETS50cm, 6 FET53em 2T 5, EEIENT4~6 HTH D (H
WX KPEMTZERT 1986, H1H5 1993, {EH1ZA> 2000, [LHIEA 2007),

INEVIA v REED D PR EE OB A 0495 (e 2-2), Wy TR
Bt b oo FREMENC FEIT0A0 L TR Y . B DA T OAHEO S — L oy E KR, &
XIRMVE R FEIRICEE T L, E 0% EKERRICH > TE BT 2 FHilmEE217 5, BE )
LRI EICBE L, N—L R AMMEICBEIT 223, —IEKERFEEZ S bicdb b
LT, TO%E MR REA~E F9 5 (KIE 1964), REITMEMECTREZR Y | MEOTERE
L2 T 1l em, 5SHT29cem, 104ET47 cm, HEX 24T 11 cm, 54 T25cm, 10 4T
35 em 2 ET D, EAVEERIZEIR OB & I LN EALTE TIE 8 R E TR T
RTCOMEEBEAL TS, FlIZe - h=1, £8E, A0 - ¥2EEMETS (LHIZ
7 2007),

v YA, AT A~ YA E BRI AT D, miE ALk 30 ELLRE
2, BEFUABIZZ Y, Wil E B OO EIRICEEIT S (R 2-3), WS LT
HL SRV BRI 2R YANBERHR T D, 2T A~ AV AR 1 ETREX
2111 em, ME 123 em, 2 THE 153 cm, M 17 cm, 3 4ETHE 18.5 cm., M 20.6 cm. 4
FECHE21 em, M 23.3 cm. 5 4E THE 23 em, M 25.4cm (2RI 5 (FEEAKHF 1986, Roitana
(E2> 2000, [LHIED 2007),

AU H VAT TR X O O JE 0TI D 8E N7 2~ CTH v s,
AA BT VAXEMNEBRE A~ WAL, T H VA A X T LA 3R Tl
AT D (R 2-4), AA XAV A DREITHEL VO T RbT N L, BEREE 27
cm, MDY 29 cm FIZICET 5, AL 1 FTLE 10~11cm, 24T 17cm, 34T 21 cm,
4ET24em 2705 (AT LA DHREIZOWTIZL YT LA AREREEEZBIR), L7
LAEAST I, 7IEE RIS, A XV LAEF_C MR (BEE, B %2R
eI 5 (KN 1986, H185 1993, [LHEIZA 2007),

5| B 3¢k
R (1993) THARPEMAFARME | . BRSPS, HAL, 1474 pp.
KIEHER (1964) BT « THUFHENT O AW ZEHIRFZE. KPR, 32, 59-123.
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Roitana, B. * Jf @ik « SRARZ - 2 HE (2000) B - SWlBFEa Y T A ~F BV 4
DAY, R EE B ATEY =7 RA by 7 S HRE Rt EEREE, KET,
96-120.

W A KRHRE TR - I Lfat (2000) B MERE 2 v Y OB IRAWFIRE FElR, iR
B R . SRR 1 AREE A AR =7 R A b v 7 @ HgIE T EMEE, KET,
145-158.

VAR XK EERFSEET (1986) [BR S FYfE - BV OD S a7 ) . JKEEST PaUE XK EERF SRR, &R, 501

pp-
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