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Effectiveness of hatchery-reared Japanese Flounder ( Paralichthys olivaceus)
in the coastal waters off Kanagawa prefecture

Tatsuya ISSHIKI*, Satoshi KATAYAMA?**
Abstract

Japanese flounder (Paralichthys olivaceus) is an important coastal fisheries resource in the
coastal waters off Kanagawa prefecture. The main fishing gears were gill net and set net in the
Sagami Bay and the mouth part of Tokyo Bay and small bottom trawl net in the inner part of
Tokyo Bay. The catch commenced to decline in the late 1970's and fell to the bottom in the end
of 1980's. In recent year, however, it has been relatively stable after recovering in 1990's. The
stock enhancement program of the flounder has been carried out in Kanagawa prefecture since
1987. Approximately 95-325 thousand hatchery-product juveniles (60mm and over in mean
total length) were released every year from 1992 to 2004. Ratio of released fish in the landings
and return rate were estimated to be 25.9-81.9% and 4.5-12.5% (7.2% on average) in the
inner part of Tokyo Bay, while 8.1-23.0% and 1.8-9.7 % (5.0% average) in the Sagami Bay and
the mouth part of Tokyo Bay. Age composition in the Sagami Bay and the mouth part of Tokyo
Bay showed more occurrences over 2 years old of wild flounder than released fish, suggesting
possibility of immigration of wild fish from other sea areas.
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Fig.2 Locations of the fisheries markets surveyed in the
present study in Kanagawa prefecture.
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Table 1 Fisheries catch in number by age and year of wild and hatchery-produced Japanese flounder in each region of
Kanagawa prefecture.
The inner part of Tokyo Bay

Wild
age
Year 0 1 2 3 4 5 6+ Total
1992 1,489 12,037 2,690 960 0 13 0 17,189
1993 136 3,886 3,748 769 124 22 34 8,719
1994 196 13, 231 611 55 23 5 0 14,121
1995 578 11, 665 1,809 160 15 4 8 14, 239
1996 683 17,276 2,619 294 32 0 15 20,919
1997 288 5,577 3,151 471 74 5 5 9,571
1998 62 793 1,165 263 22 10 0 2,315
1999 398 2,276 381 57 5 7 0 3,124
2000 1,438 7,403 1,209 270 41 0 0 10, 361
2001 523 2,567 1,161 248 105 36 1 4,651
2002 0 3,462 1,679 411 123 53 58 5, 786
2003 299 2,699 314 352 53 89 0 3,806
2004 150 3,910 1,215 384 100 17 36 5,812
Hachery recaptured
age
Year 0 1 2 3 4 5 6+ Total
1992 1,795 4,796 1,625 330 60 0 0 8, 606
1993 2,215 7,135 1,3M 202 39 22 34 10, 988
1994 150 9, 307 2,079 39 1 1 1 11, 608
1995 949 8, 766 1,703 49 4 22 0 11, 493
1996 779 12,949 959 106 0 4 4 14, 801
1997 1,418 8, 608 1,137 78 18 0 0 11, 259
1998 2,001 5,355 2,730 346 39 17 0 10, 488
1999 364 2,325 1,585 186 " 0 0 4,41
2000 338 2,262 892 115 15 8 0 3,630
2001 442 1,695 514 139 1 0 0 2,801
2002 217 3,972 1,313 0 0 0 0 5,502
2003 36 3,763 1,894 153 0 36 0 5, 882
2004 179 3,841 1,432 575 79 0 0 6,106
Sagami Bay and the mouth part of Tokyo Bay
Wild
age
Year 0 1 2 3 4 5 6+ Total
1992 585 13, 369 22,999 4,503 1,143 522 611 43,732
1993 49 14, 822 29,611 8,842 1,885 601 436 56, 246
1994 1,7M 6, 731 9,168 5, 852 2,092 801 526 26,911
1995 743 16, 088 26, 485 6, 040 1,622 566 435 51,979
1996 2,190 12, 863 20, 204 9,499 2,427 774 628 48, 585
1997 1,025 23,895 33,785 7,058 2,003 696 421 68, 883
1998 384 10, 632 25, 887 9,005 2,971 995 587 50, 461
1999 403 4,100 13, 404 6,428 1,884 720 633 21,572
2000 467 13, 582 26, 101 8,060 2,813 891 962 52,876
2001 2,364 16, 126 12, 986 4,061 810 304 386 37,037
2002 1,092 22,312 33,444 10, 201 3,276 949 888 72,162
2003 2,641 9,967 18, 086 9,377 2,969 766 822 44, 628
2004 1,924 21,326 33,755 9,193 1,707 598 576 69, 079
Hachery recaptured
age
Year 0 1 2 3 4 5 6+ Total
1992 276 2,267 2,219 622 142 68 68 5, 662
1993 316 5,330 4,620 11 90 23 0 11,090
1994 693 3,628 2,940 628 97 45 19 8, 050
1995 414 3,455 2,904 614 14 1 1 7,463
1996 168 2,109 1,522 594 73 65 15 4,546
1997 168 4,513 1,873 277 60 0 0 6, 891
1998 96 3,466 5,120 952 105 17 8 9,764
1999 63 1,938 3,574 889 169 12 8 6, 653
2000 32 2,966 3,924 843 1 64 21 8,021
2001 202 1,634 1, 401 185 34 23 0 3,479
2002 238 3,043 2,359 514 148 0 87 6, 389
2003 171 4,054 3,493 2,021 533 163 166 10, 607
2004 267 2,425 7,252 2,483 921 228 425 14, 001
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Table 2 Fisheries catch in number of
hatchery-produced Japanese flounder and
its ratio in landing from 1992 to 2004.

The innner part of Tokyo Bay

Table catch in weight of
hatchery-produced Japanese flounder and
its ratio in landing from 1992 to 2004.

The innner part of Tokyo Bay

3 Fisheries

Catch in number

Catch in weight (kg)

year Hachery recaptured Total Ratio (%) year Hachery recaptured Total Ratio (%)
1992 8, 606 25,795 33.4 1992 4,143 12,676 32.17
1993 10, 988 19, 707 55.8 1993 4,989 12, 467 40.0
1994 11, 608 25,729 451 1994 6, 241 11, 887 52.5
1995 11, 493 25,732 44.7 1995 5, 562 12,142 45.8
1996 14, 801 35,720 41.4 1996 5, 569 15, 444 36. 1
1997 11, 259 20, 830 54.1 1997 4,546 10, 861 41.9
1998 10, 488 12, 803 81.9 1998 5,233 7,162 73.1
1999 4,471 7,595 58.9 1999 2,626 4,112 63.9
2000 3,630 13, 991 25.9 2000 2,097 6,716 31.2
2001 2, 801 7,452 37.6 2001 1,473 4,523 32.6
2002 5,502 11, 288 48.7 2002 2,529 6, 189 40.9
2003 5, 882 9, 688 60. 7 2003 3,349 5,327 62.9
2004 6, 106 11,918 51.2 2004 3,720 7,104 52.4
Mean 49.2 Mean 46.6

Sagami Bay and the mouth part of Tokyo Bay

Sagami Bay and the mouth part of Tokyo Bay

Catch in number

Catch in weight (kg)

year Hachery recaptured Total Ratio (%) year Hachery recaptured Total Ratio (%)
1992 5, 662 49,394 11.5 1992 4,836 47,928 10. 1
1993 11,090 67,336 16.5 1993 8,124 66, 586 12.2
1994 8, 050 34, 961 23.0 1994 5,605 35,618 15.7
1995 7, 463 59, 442 12.6 1995 5,148 52,997 9.7
1996 4,546 53, 131 8.6 1996 3,624 52, 893 6.9
1997 6, 891 75,774 9.1 1997 4,411 66, 756 6.6
1998 9,764 60, 225 16.2 1998 8,197 62,015 13.2
1999 6, 653 34,225 19.4 1999 6, 008 38, 844 15.5
2000 8, 021 60, 897 13.2 2000 6, 750 62, 948 10.7
2001 3,479 40,516 8.6 2001 2,307 29,378 7.9
2002 6, 389 78, 551 8.1 2002 4,397 64, 156 6.9
2003 10, 607 55, 235 19.2 2003 9,562 52,619 18.2
2004 14, 001 83,080 16.9 2004 15,197 73,022 20.8
Mean 14. 1 Mean 11.9
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Table 4 Fisheries catch in number, age composition, released number (60 mm and over in mean total
length), and estimated return rate of hatchery-produced Japanese flounder by year class in

Kanagawa Prefecture.
The inner part of Tokyo Bay

Released
10+ - Number
Year O-years- 1-years— 2-years— 3-years- 4-years- b-years- 6-years- T-years- 8-years- 9-years— Return
olass old old old old old old old old old old  vearss  Tolal  (x1000) % ppye
juveniles
1992 1,795 7,135 2,079 49 0 0 0 0 0 0 0 11,058 113 9.8%
1993 2,215 9, 307 1,703 106 18 17 0 0 0 0 0 13, 366 251 5.3%
1994 150 8, 766 959 78 39 0 0 0 0 0 0 9,992 222 4.5%
1995 949 12,949 1,137 346 1 8 0 0 0 0 15, 400 123 12. 5%
1996 779 8, 608 2,730 186 15 0 0 0 0 12,318 135 9.1%
1997 1,418 5, 355 1,585 115 1 0 0 0 8,484 130 6. 5%
1998 2,001 2,325 892 139 0 36 0 5,393 101 5.3%
1999 364 2,262 514 0 0 0 3,140 70 4.5%
2000 338 1,695 1,313 153 79 3,578 70 =
2001 442 3,972 1,894 575 6, 883 121 =
2002 217 3,763 1,432 5,412 68 =
2003 36 3,841 3,877 48 =
2004 179 179 20 =
Mean  (1992-1999) 1.2%
Sagami Bay and the mouth part of Tokyo Bay
Released
10+ - Number
0-years- 1-years- 2-years— 3-years— 4-years- b-years- 6-years- 7-years- 8-years- 9-years— Return
Year class = 14 old old old old old old old old old  vears  Tolal (X100 Fge
juveniles
1992 276 5, 330 2,940 614 73 0 8 0 4 0 0 9,245 95 9. 7%
1993 316 3,628 2,904 594 60 17 4 4 0 23 20 1,570 131 5.8%
1994 693 3,455 1,522 277 105 12 13 0 0 21 85 6,183 205 3.0%
1995 414 2,109 1,873 952 169 64 0 0 0 23 5, 604 170 3.3%
1996 168 4,513 5,120 889 17 23 64 42 98 11,088 165 6. 7%
1997 168 3, 466 3,574 843 34 0 83 65 8,233 159 5.2%
1998 96 1,938 3,924 185 148 163 154 6, 608 157 4.2%
1999 63 2,966 1, 401 514 533 228 5,705 315 1.8%
2000 32 1,634 2,359 2,021 921 6, 967 190 =
2001 202 3,043 3,493 2,483 9,221 239 =
2002 238 4,054 7,252 11, 544 273 =
2003 177 2,425 2,602 299 =
2004 267 267 147 =
Mean  (1992-1999) 5. 0%
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Fig.3 Annual fluctuations of catch in number of
hatchery-produced and wild Japanese flounder
in the inner part of Tokyo Bay (top) and in
the Sagami Bay and the mouth part of Tokyo
Bay (bottom), Kanagawa prefecture.
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Fig.4 Age compositions of catch in number of
hatchery-produced and wild dJapanese
flounder in the inner part of Tokyo Bay
(top) and in the Sagami Bay and the
mouth part of Tokyo Bay ( bottom) ,
Kanagawa prefecture.
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Fig.5 Relationship between the number of released
juveniles and the recapture rate of Japanese
flounder in the inner part of Tokyo Bay (top)
and in the Sagami Bay and the mouth part of
Tokyo Bay (bottom), Kanagawa prefecture.
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Fig.6 Relationship between the number of released
and the recaptured Japanese
flounder in the inner part of Tokyo Bay (top)
and in the Sagami Bay and the mouth part of
Tokyo Bay (bottom), Kanagawa prefecture.
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