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Stock enhancement and management of Japanese flounder Paralichthys
olivaceus in Sagami Bay of Kanagawa prefecture

Tatsuya IssHIKI', Yasushi Aizawa® and Ryousei NAKAMURA!

Japanese flounder (Paralichthys olivaceus) is an important coastal fishery resource in Sagami Bay of Kanagawa prefec-
ture. The catch started to decline in the early 1970’ and fell into a fourth of that of the 1960’ in the end of the 1980°.
However, the catch recovered during the 1990’. In recent years, the catch was stable at the level of the end of the
1990’s. In Sagami Bay, a flatfish-gillnet is used to catch Japanese flounder; therefore, the 1- and 2-years-old fish are
fished mainly. High fishing mortality coefficients were estimated for the fish older than 1 year by virtual population
analysis. The stock enhancement program of Japanese flounder has been carried out in Kanagawa prefecture since
1987, and the stock management plan was launched in 1998. A total of 95-325 thousand hatchery-product juveniles
(>60mm in mean total length) were released every year from 1992 to 2003. The catch of hatchery-product juveniles
accounted for 13-29% of all individuals in number. The recapture rates of each brood-year were estimated to be
1.9-8.8% (4.4% on average). The stock management was developed toward Kanagawa prefecture wide area resource
management (Japanese flounder). The principal management aims to protect smaller fish (<30-35 c¢m in total length).
The stock enhancement and management were evaluated by the catch and number of adult stock (age 3+) simulations.
According to the simulations, if all actions are accomplished in 2006 and later, the catch is expected to be 9% higher
and adult stock in number is expected to be 17% higher than those expected in the case that the present action contin-
ued until 2010. On the contrary, if all action are stopped in 2006, the catch is expected to be 15% lower and the adult
stock in number is expected to be 19% lower than those expected in the case that the present action continued until
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2010. Both of the actions would be required to sustain the stock in Sagami Bay.

Key words: Japanese flounder, Paralichthys olivaceus, stock enhancement, stock management, Sagami Bay
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Figure 1. Annual fluctuations of Japanese flounder catches in
weight in Sagami Bay of Kanagawa prefecture.

Kanagawa pref.

Odawara

Sagami Bay

Misaki

Figure 2. Locations of the markets surveyed around Sagami
Bay of Kanagawa prefecture.
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Figure 3. Annual fluctuations of Japanese flounder catches in
number in Sagami Bay of Kanagawa prefecture (1992-2004).
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Figure 4. Annual fluctuations of the estimated stock sizes of
Japanese flounder in Sagami Bay of Kanagawa prefecture
(1992-2004).
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Figure 5. Annual fluctuations of hatchery recaptured and wild
Japanese flounder catches in number in Sagami Bay of Kana-
gawa prefecture.
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Figure 6. Annual fluctuations of hatchery recaptured Japanese
flounder catches in number in Sagami Bay of Kanagawa pre-
fecture.

BEZ8HE D TENIEDFRTH -7z

A B R R R B & AR FE K & IR & 3R 6
Table 1IZ/RL7=. &k, T2 CORMERIIHYEY 4 X
60mmbl E& U, ZHhAMOREIEMINERZE L K TFT
3 7= BRI BUC I A b o 72 RITIEL ) 2004) . 2%
hORIER & &, & 2 FIHR & 2R BOREE 23 R T
IZh7z - T (B Shi-REETH 5. il 2131992
HEORFHEDOLA, MINEBILFEED 0, 199340 1
A, 19940 2, 1995F-D 3 VS koI, #
M A 11RO O B CRIEREME 5 Z &
TROOENS. 192FDOH4, BINEKIZITREALD,
B IE8.8% LEtEL & Mz, T &S IR EIIAE N
ik, FOREPEEDN B L 5< 55 £ TEZORKE
PHRBVEND D, 72770, Table 1 A5 L 6Ll ED
HEREE 250 a5, skE TCORNER T
ERR ZINER RSN S, 22T, sk colE
KO & 70 75 1992~1999 4R D i #f Iz DWW, M BIAY 2]
AR L, ZHIZK 2 EHBEICE T 5 BRI
1.9~8.8%, N FEIZ4.4% TH - 7=, 1999 F-F 1 [7 HH
i KD 325 TROMENBORE 1T - 7251 1.9% & i K [0
N L KD, —J719924-12 95 T & & & ki & f 234
ENEDD, FHHRKD 8% DMINE L 5 572, Zhb
PIAHZ 100~200 TRRO R GIEHE TIEIE3~5% FEE TH -
72, MBERDD OO WEIETE WA, ISR
JE R A B e X B B A B I § 2 S IR BRI & 5 D
Tk <, MRS Tk R B 200~300 TR TR
WUEFT Bk % L HERl X 7z,

T OIS & 2 ARSI E TR lifs o 3 2 b AT
3. ZOOFET A N ERREEHE DNZINT v 2D
MABETHS. 22T, BHIZZOBEKERDEHW
TRETLTAE. Ak, XPoCiEFfE1Ed 720D OFFE

filif%, YiZEUN X7zt 7 2D 1EH 720 Offifg, ikl
$THB.

C<YX1/100 (1)

FHAVE D 4R 2RI R S RS R A 5 4.4% 5 D T,
r=4.4 &5 5. FRIIEWAKERET (B RBUSMERI#H
FHEFHT, 2005) 12k B &, 20040 T X D EIL
76t CHPERIT IES T HHTH 5. 2D ffi2,368 M
AUE X N RORE 7 4 1EY7- 0 Offiks & 34,
C<I04 LEIE N 5. EEIT I MITHRRRE, RiRE
LEMETZREND 5720, ZThk&litcridhils
S0k, v 7 AMEOME2 1EY 720 L%z 100 HELH
THIIFWE I A P E LTREICARAS> Z&12k%. &L
MR 25 % FiF 5 ZeATERIE, MM CcoOHE
HPHIEAE L 5. MO KBUL TGS, BRI &
W o 72 R e O o b A X 5 Z L A EN S,

FRFCHROFHM 2L, _Fdkod & 5 12kl A 7 o —fR
THAML THE O N2 H8 THET S 2AR L. La L,
AEEUSE O T SR OB AN ORI K 5 #f
EFEORAL L MABERKIZOWTE , It EIns
ZENMETH D, BURTIIRRRGHENFEREIZES LT
WABDPIEIH S TR AW AY, O E BKRSIRIZmE T
UL, MEREHEEDO T Z MV T + — v v 2 KIRIZEK
BEANBLHEINS, 7 AGHEBD & 5 RFEKES
RPN 2 RIEONRETGET 5720, SHhH
(R FTERIC K 2 87 BIAR R0 IR O HERE 3G 55 0D it FH 23 HiI G &
hs.

BREBEORK EEE

ARBLTIE 1998 4F- 1w A1 WL A B P A PG E (B T %)
PWIE S, Fig. 218 L2NETEBEFEHLAR O M Eh
T3 (FFENIE, 1999). 205 BEEHBRIE, 30em &
U< IE35em DR RHIPHICHH Y 3 5 05 A K O 1k fni
DWEEPFHIT 2 Z & T, REAEEZISHEEL 5> T
%, BWIEEHEERO DI, Zh o/ NIfoE L
HESFZENFEE L >TS, HEETIX, b5 A
HHETARTH 5720, 0O T MO FEEFIZ N
TEREIZ S & & & D k. N O T2/ N
(BINEM - 05 M- A4 2 LEh50E, &
Zkb, EEMETASNS (AN 1999, 2000,
2001, 2002). WhODWES & I TR T L
W, BT XO/NUOWIEAIA 5 Z &, ThHSEIC
& o THEDREIZ L B5E, TOEKIRETHD, Z
OB EFHE W) & FRE L 5 TE 72 (I 1999) .
TS5 LA RS 5 72012 & B PREHI 233K & T
WAD Y 7 X OWERRLEIFICN T 2RS4 THIL,
AIHEOED & Bat L Tl A D 5.

Z 2T, T TN ORHEEIIRNC Xk 2 B BEET
DERR L BIGWEDORENIET 2720, Fild 4,54 —

— 252 —



R

Hi

b T AL

%v'v UBdIN
- orl1 - - - - - - - - - - - 8LT ¥00¢
- (44! - - - - - - - - - - €81°C €¢ £€00T
— 68¢C — - - - - - - - - 1€9°G vy L€ 200¢
— vLT — - - - - - - - 800°C 98T 6LIE 148! 100¢
- 8¢CC - - - - - - - €9¢ ¥8¢ €81°C S8€C Y01 000¢

%6°1 Y43 8979 - - - - - €€C S0¢ 06 L66°C €95°C 08 6661

%tb'€ LS YLT'S - - - - 8L IL 901 10€ 896°C €79°1 LOT 8661

%0°S 6S1 TE6°L - - - 8¢ 61 €C Il LYL 119C (4557 IS1 L661

%6t So1 201°8 — — 0 0 0 [43 €6 ¢29 8IS°¢ 059°¢ P81 9661

%0°¢ €91 56 - 61 0 0 0 94 6S 8¢y 60L°1 1LTT 894 S661

%E'€ S0¢ €6L°9 8¢ 0 0 0 4 8 [4% (444 v1TT ST9°¢ 009 Y661

%S el 16L°9 61 €C 0 8 8 0 0 €LE SS0°C €86°¢ 8¢ €661

%88 S6 LSE'S 0 0 14 0 0 €l 8 01y 0L8°C 68LY €5¢ 661

(srenpratp
ojer urpuesnoy) amydeoar pIo pIo pIo pIo pIo pIo pIo pIo pIo pIo pIo I8k
armdeoay MMMMMH JoroqunN -SIBQA-()]  -SIBIA-g  -SIBOA-Q  -SIBOA-/  -SI1BOA-Q  -SIBOA-G  -SIBOA-{  -SIBOA-¢  -SIBOA-7  -SIBOA-1  -s1edk-()  -pooig
Jo 1oquunN.

"pojeunso o1om (Y)SUI[ [£10) UBW UT W ()9< ) PASe[al sa[uaAn( jonpoid-AIayorey
Jo s1aquuny “armodjaid emeSeuey] Jo Aeg ruedeg ur ajer arnydeoar pue 93e Aq I1eaA-poo[q A19A9 Jo paindesar sofuoan( jonpoid-A1oyojey jo roquunN T dqeL

— 253 —



—mEth, ME M, PR RK

Table 2. Kanagawa prefecture wide area resource management (Japanese flounder).
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Figure 7. Catch simulations for four cases. Symbols indicate
ratios of the catch for each case to that expected if the present
fishery condition and stock enhancement program continued.
Circle: the resources management plan is achieved in 2006;
triangle: the stock enhancement program is stopped in 2006;
square: all actions are stopped in 2006.
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Figure 8. Adult stock size simulations for four cases. Symbols
indicate ratios of the adult stock for each case to that ex-
pected if the present fishery condition and stock enhance-
ment program continued. Circle: the resources management
plan is achieved in 2006; triangle: the stock enhancement
program is stopped in 2006; square: all actions are stopped in
2006.
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