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Estimated stock size of Japanese Flounder (Paralichthys olivaceus) in

Kanagawa prefecture

Tatsuya ISSHIKI*

Abstract

Stock size fluctuation was analyzed using virtual population analysis (VPA) on Japanese flounder,
Paralichthys olivaceus, in the coastal sea area of Kanagawa prefecture during 1991-2002.
The maximum and minimum stock sizes in number were estimated approximately 288 thousand in 1996 and

190 thousand in 2001, respectively. In recent years, the stock size
210 thousand. Change in recruitment of 0-year-old showed a similar trend to the total stock size

in number had been stable with around
with

relatively high abundance in 1991, 1996 and 2001 than usual years.
High fishing mortality coefficients were estimated for the over 1-years-old. These results were suggested
high level of fishing pressure on Japanese flounder in Kanagawa prefecture.
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Fig.1 Inter-annual variations in japanese Flounder catches in
kanagawa prefecture by each fishery. The total catches
without fisheries composition were shown in 1952-54, 57
and 59 due to absence of data records.
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Table 1 Bodyweight-Total lenght equations of Japanese
Flounder in Kanagawa prefecture by year 2002-2004.
“W” represents bodyweight (g) and “L” represents
total length(mm) in theons equaitions

Year Equation R
2002 W =4242x10°*'7 0.916
2003 W=2.149x107° [}** 0912
2004 W=5210x10° " 0.921
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Table 2 Nurrber of catch of Japanese Flounder in Kanagawa prefecture by age and year
Year
age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
0 37,259 27,622 17945 27118 29,628 38,139 28,370 16,336 9238 17,782 15,853 13953 13,130
1 28954 42826 52029 26,718 48,382 41,037 57,431 40615 20046 44337 24,291 50976 27,093
2 5404 14835 24,021 10570 16,256 16,609 19,678 21,347 13,542 19,118 7,757 18114 14,649
3 661 3121 4168 3114 2,433 3,774 3,285 4,066 2993 4312 1,685 3,888 5,336
4+ 691 1,618 1,816 2,039 1,314 2,202 1,611 2263 1,718 2310 915 2507 2,758
Total 72,969 90022 99979 69559 98,013 101,761 110,375 84,627 47537 87859 50501 89438 62,966
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Fig.2 Annual fluctuation in the number of Japanease flounder

catch in kanagawa prefecture by age (1991-2003).

Table 3 DEJEGHIIEIR B % KICELT % Fig. 3
R LT, @o&FRZEHIT 1991 F£o 232 FE»S
1996 A2 1% 287 TR & THM L7223, £ D% L 1999
2 190 TR F TR T L7z, 2000 ALARR T80
LT 205~211 TJRR1#& CTHR LT, FHofEakiX 0 - 1 7%
BN EIRD 8 ~9ELLL 2 HDT, 0AERCLIT,
YRAGF) ITEFEEEAD Ly REED Y TR0,
1991, 1996, 2001 AFEIIM DA L ERRLRLE o T2, 72
B, 1991 FLFTOBEIRBEAZHA L TIHER L, FFED
MADEAKFIFRATHL203, 20 1 AaLFEOEIREHK
VLR LA D[R] U D B IR B EUIZ MRV o T, 1991
FELRTOFEIT 1991 FITH~MMABMEN EHEH S 5,

50

0
1991

1993

1995 1997

Year

1999 2001
Fig. 3 Annual fluctuation in estimated Japanease flounder
stock sizes in kanagawa prefecture by age (1991-2002).
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Table 3 Initial number of stocks of Japanese Flounder in Kanagawa prefecture by age and year estimated with VPA

Year
age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0 149,106 128,834 95122 135412 134,032 166,552 122,110 88,030 98,527 93,052 122,136 79,661
1 63,692 88,364 80,487 61,642 86,329 82,927 101,852 74,305 57,291 72,308 60,095 85,652
2 13,533 25,948 33,596 18,819 26,293 26,902 30,763 31,423 24,086 28,768 19,083 27,222
3 2,647 6,190 7,821 5771 5,844 6,818 6,997 7,382 6,412 7,467 6,254 8,605
4+ 2767 3,209 3408 3,779 3,156 3,978 3,432 4108 3,680 4,000 3,396 5,549
Total 231,745 252546 220434 225424 255,653 287,177 265,154 205248 189,997 205595 210,965 206,689
Table 4 Fishing mortality coefficient of Japanese Flounder in Kanagawa prefecture by age and year estimated with VPA
Year
age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0 0.323 0.270 0.234 0.250 0.280 0.292 0.297 0.230 0.109 0.237 0.155 0.215
1 0.698 0.767 1.253 0.652 0.966 0.792 0.976 0.927 0.489 1.132 0.592 1.072
2 0.582 0.999 1.562 0.970 1.150 1.147 1.227 1.389 0.971 1.326 0.596 1.330
3 0.323 0.815 0.889 0.907 0.616 0.946 0.732 0.938 0.725 1.017 0.353 0.692
4+ 0.323 0.815 0.889 0.907 0.616 0.946 0.732 0.938 0.725 1.017 0.353 0.692
Average 0.450 0.733 0.965 0.737 0.726 0.824 0.793 0.884 0.604 0.946 0.410 0.800




62 b J A EREEOHEE

18 1

16 [
Ml /\ ,0/\ °
8
& 12 A /K f
8 Vi VA
> 1 F
B
3 ——2
508t
£ 4
@ —e— 34+
£ 06 4 / 34
[Z}
<
w04

I 4

0.2

0

1991 1993 1995 1997 1999 2001

Year

Fig.4 Annual fluctuation in estimated Japanease flounder
fishing mortality coefficient in kanagawa prefecture by
age (1991-2002).
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Fig. 5 Annual fluctuation in Japanease flounder stock sizes
in kanagawa prefecture estimated by the various natural
mortality coefficients (M=0.1 ~ 0.3)
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Fig.6 Results of the retro spective analysis (M=0.2).
Symbols indicate the variations of estimated total stock
size changing the last year form 1998 to 2003.
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