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Long term variability of red sea bream Pagrus major stock in
waters around Yamaguchi Prefecture coast off the Sea of Japan
by analysis of the fisheries statistics

Chifumi Imai*' and Tomokichi Kobayashi®®

The long term yearly variability for a stock of red sea bream Pagrus major in waters
around the Yamaguchi Prefecture coast off the Sea of Japan was aralyzed using fisheries
statistics. The catch per unit effort (CPUE) was calculated by the statistics of annual
catch,/day of fishing from 1975 through 1997. Stock assessment was made for the three
subdivided waters of Abu-Hagi, Otsu-Nagato, and Houkan.

Both the offshore large scale fisheries of western traw!l and eastern trawl caught red sea
bream. Fishing efforts by the two large trawl fisheries decreased through the periods due to
retirements, while western trawl fishery fleets based in the area have disappeared since 1992.
The CPUE for eastern trawlers markedly increased in the late 1990s probably due to stock re-
habilitation caused by decreasing fishing effort.

For coastal fisheries, small trawls No.l and No.2, gillnet, hook and line, longline, as well
as boatseine were the major fishing methods for red sea bream. The overall catch made by
a majority of coastal fisheries decreased in the 1980s and slightly increased in the 1990s.
Fishing efforts also decreased through this period. The CPUE decreased in the 1980s but were
either maintained or in some cases increased in the 1990s.

In the Abu-Hagi and Otsu-Nagato areas, red sea bream stock maintained medium levels
and showed low variability. The CPUE for the gillnet fishery markedly increased in the 1990s
especially in Otsu-Nagato, but did not iuncrease for hook and line and for longline fisheries.
The Houkan coast proved to be an important nursery area for sea bream recruits because
CPUE was at very high levels for small trawl No.2 and boatseine fisheries, both of which
caught many young sea breams. The CPUE of the boatseine fishery in Shimonoseki was
marked over a five-year cycle, showing the peak height and the amplitudes progressively de-
creasing through the late 1980s. Rehabilitation did not occur in the 1990s.
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eratives from which fisheries statistics
were obtained (@).



IWOREARED < &1 B FREED 223

BUCHRPEA 0 B A I LT B0 WA TR PE
T e 2 BRSO kI ¢4 2 R iIc i, W
Mo RTREBEEET, FERTS & WA NET & &KW B
Y 5B MBEFAR - KX, ARIB=FET, BT,
THARHT & BMAiE K - BfMHIR & Uiz, MR O
HARTH 2B BRIBEPRTHREE LTdfilom
HECER RIS Td b, R Sl ey
KIBRT e Lichi=C, BHEROBALNT, BIMETE
S UTHMHASBMX & U, B oBR MR AT
7219785 S 198T4E K> VT id, (LB AR % 3
WK TR L /2,

3 ® B
3.1 WORBFBRICHSZVY M BEORE

IWORERBRICBWT= ¥4 2KEIF4+ 2 L8R
ETF 3 Table 1-1cRT By, IHEAETH DL

PEEE S & UM EERRE & RS HFTRETH B/
DU 1R, NUERRME 2/, W, 1 &%,
SER, ARERM, NUEBES X URRERETS
B
LIPEESSLDE TR ICHMEEZEC SO0 Tl
THRE T 3729, REH S LTRILOBER
MReEEND, ULh L, MR8 5ELAPE OB
v WilFTH B0, SEOFHIMEELALLD
ERHE LM HBERALTVWAREEA SN B,
197544 3 F B35 » BEOSTERE L /o 8, £E 4 B
L, 19824Eic = &4 T3ton 27k B L TR L .
AT AR 3R 128 58 & b oM TR 4
BIEEWET, WNROBMBERTT2HHTHY,
& A ETRTOREEYE TRIBEICKE T+ 3, 1L
CHEMEORVEHRE TS & L, O % R
T o5, MREOHMIEATEONSE < 51 BHFr
HMOEBLEL B LEA SN D, FHREBIZIIT0ER
Dy N SI0E B SFD L, 19MEIIE1T»

Table 1-1  Annual catch (ton) of red sea bream by major fisheries from Yamaguchi Prefecture coast off the Sea

of Japan

1975 1978 1977 1978 1979 1980 1981 1982 1983 1984 1985
Western trawl 439 444 369 319 278 157 148 202 141 157 174
Eastern trawl 519 407 314 387 425 657 533 416 448 359 349
Trawll 36 49 53 39 28 111 71 59 382 38 88
Trawl2 35 53 41 49 44 37 29 39 47 59 31
Gillnet 96 a7 71 67 53 62 57 55 65 T4 48
Hook and Line 120 112 117 148 103 75 69 62 60 18 50
Longline 90 96 M 139 105 93 80 80 76 54 36
Large trap 16 15 7 5 5 8 g 5 6 8 6
Small trap 8 8 6 6 8 7 6 8 8 15 16
Boat seine 3 6 11 21 29 25 26 32 24 26 18
1986 1987 1988 1989 1990 1991 1992 1993 199 1995 1996 1997

194 95 113 111 84 120 73
296 267 282 306 327 325 310 334 111 512 663 697
67 48 64 43 53 47 39 58 46 40 36 42
26 28 30 14 25 24 30 23 18 26 25 23
56 37 46 60 8 72 62 81 81 104 139 130
42 39 36 a1 30 32 30 29 35 27 10 56
48 56 45 3 46 63 55 54 42 48 37 30
6 4 5 8 6 11 11 19 19 25 23 13
1 12 10 14 13 15 17 23 19 15 16 12
13 10 18 17 15 5 10 7 11 11 7 7
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Table 1-2  Annual fishing effort (1000 fishing day) of major fisheries in Yamaguchi Prefecture coast off the Sea

of Japan
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Western trawl 8.6 79 8.2 8.5 8.4 7.8 5.3 4.9 44 4.7 3.6
Eastern trawl 4.9 55 5.6 5.7 5.6 5.6 5.6 5.7 5.7 5.8 5.1
Trawll 6.8 5.5 4.9 4.2 5.2 4.4 4.3 4.4 4.4 3.8 4.3
Trawl2 35.8 35 34.8 32.1 36.8 32.4 30.7 35.5 3.2 29.2 28.0
Gillnet 61.8 68.4 67.1 87.1 66.9 71.0 68.6 64.5 70.1 66.7 62.5
Hook and Line 148.7 150.5 119.7 112.2 105 84.1 80.1 1.1 69.9 724 73.6
Longline 81.1 81.4 81.4 79.5 78.7 67.5 22.0 18.2 16.1 18.1 16.7
Boat seine 3.5 6.5 4.4 4.3 3.8 3.5 4.1 4.7 3.5 3.8 3.1
1986 1987 1988 1989 1890 1991 1992 1993 1994 1995 1996 1997
3.8 4.6 4.0 3.6 1.9 0.8 0.5 0.1 0.1 0.1 0.0 0.1
6.0 5.8 5.9 5.7 5.8 5.7 5.2 5.2 4.8 4.6 4.5 4.3
3.9 4.0 3.9 3.3 2.9 3 3.0 2.9 3.1 2.9 3.5 3.4
26.9 26.6 23.2 22.6 25.6 23.9 24.8 22.0 24.0 22.4 16.5 16.8
63.4 58.8 62.6 61.5 60.6 60.2 60.7 60.5 59.3 49.3 57.4 56.1
68.6 64.1 56.5 67.6 73.4 57.3 53.7 54.5 63.4 171 63.5 68.0
16.8 15.2 145 13,0 129 12.7 12.4 11.3 12.9 111 13.0 4.8
2.4 3.0 2.7 2.4 3.6 2.8 2.8 2.9 3.0 2.5 2.1 2.3

Table 1-3 Annual CPUE (kg day) of red sea bream by major fisheries

the Sea of Japan

from Yamaguchi Prefecture coast off

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Western trawl 51.3 56.0 45.0 31.6 33.2 20.2 28.0 41.5 32.0 33.2 48.6
Bastern trawl 105.1 74.6 56.0 68.3 756  117.8 94.8 73.4 78.8 62.2 60.8
Trawll 53 8.8 10.8 9.2 5.4 25.0 16.4 135 86.0 10.1 20.3
Trawl2 1.0 1.5 1.2 1.5 1.2 1.1 09 1.1 1.5 2.0 1.1
Gillnet 1.6 14 1.1 1.0 0.8 0.9 0.8 0.9 0.9 1.1 0.8
Hook and Line 0.8 0.7 1.0 1.3 1.0 0.9 09 0.8 0.8 0.7 0.7
Longline 1.1 1.2 1.2 1.7 1.3 14 3.8 4.4 4.7 3.0 2.2
Boat seine 0.9 0.9 2.5 4.9 7.7 7.2 6.4 6.7 6.8 6.9 5.8
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

50.6 208 28.5 30.7 43,5 1579 1611 0.0 0.0 0.0 0.0 0.0

49.3 45.9 48.1 53.3 56.5 57.1 59.3 64.1 8.3 1125 1489 1636

17.3 12.1 16.6 13.2 18.1 15.6 12.8 20.3 15.1 13.6 10.2 12.3

1.0 1.1 1.3 0.6 1.0 1.0 1.2 1.0 0.7 1.2 1.5 14

0.9 0.6 0.7 1.0 14 1.2 1.0 1.3 14 2.1 24 2.3

0.6 0.6 0.6 0.5 04 0.6 0.6 0.5 0.6 0.6 0.6 0.8

2.9 3.7 3.1 2.6 3.6 49 4.4 4.8 3.2 4.4 2.9 2.0

5.5 3.3 6.7 7.0 4.2 1.8 3.6 2.4 3.6 413 3.4 3.0
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Table 2 Annual catch (ton) of red sea bream for each area in Yamaguchi Prefecture coast off the Sea of

Japan

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Tamagawa 18 13 6 5 7 2 4 3 3 2 2
Susa 5 6 6 5 6 3 3 3 2 2 2
Abu 24 8 5 6 4 2 4 3 4 4 5
Hagi 154 124 120 98 80 92 79 70 257 89 99
Abu-Hagi
subtotal 201 151 137 114 97 99 90 79 266 97 108
Misumi 28 15 16 33 36 75 73 63 71 36 28
Nagato 105 115 101 126 86 163 129 76 234 100 125
Heki 6 8 12 12 6 5 6 5 4 4 2
Yuya 49 Tl 38 52 H 49 15 15 17 14 10
Otsu-Nagato
subtotal 188 209 167 223 161 292 223 159 326 154 165
Houhoku 7 10 10 13 8 12 14 11 8 14 9
Toyoura 49 61 58 68 60 41 48 56 41 22 17
Shimonoseki 1227 1154 1817 1130 753 788 654 656 618 651 516
Houkan
subtotal 1283 1225 1385 1211 821 841 716 723 667 587 542
Total 1672 1585 1689 1548 1079 1232 1029 961 1259 838 815

1986 1987 1988 1889 1990 1991 1992 1993 1994 1995 1996 1997

2 1 1 1 0 1 2 1 1 1 1 1

2 3 1 1 2 3 4 2 2 2 2

5 4 6 5 5 4 6 9 9 8 12 13
91 ! 81 79 101 103 9 125 103 103 137 120
98 78 91 86 107 110 90 139 115 114 152 136
29 2% 29 21 31 31 21 19 19 27 28 33
127 118 128 101 105 108 126 138 138 145 169 207
2 3 3 5 6 8 6 6 6 7 7 4
14 12 12 13 23 24 21 17 19 35 3 30

172 159 172 146 165 1 174 175 182 214 238 274

7 1 6 5 6 8 9 g 8 12 1 15
13 17 6 7 9 17 11 g 14 9 6 5
471 338 376 344 397 418 355 328 363 462 586 584

491 359 388 356 412 443 375 346 385 483 603 604

761 596 651 583 684 724 639 660 682 811 993 1014
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