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Stock and release of juvenile red sea bream Pagrus major
in Toyama Bay
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Abstract

In Toyama Bay, young juveniles of the red sea bream Pagrus major have been
unadvoidably caught in small coastal set nets and mostly discarded, while reared
yearlings have been released for stock enhancement. During the course of a resource
management project, stock-and-release was proposed as an improved method over
catch-and-release. Previously, however, trials were conducted only in the autumn. This
paper reports on the results of stock-and-release experiments conducted in other fishing
seasons, namely, summer and winter. Summer stock-and-release experiments resulted
in recaptures in short time periods and at low rates (5-11 %) as in the autumnal
experiments. The highest recapture rate (15 %) was attained in winter release, when
the released fish probably moved into deeper waters and avoided being caught in set
nets. Existence of the seasonal migration was also suggested by the sharp decrease in
monthly catch of P. major. Stock-and-release of reared yearlings (with little variation in
size) showed slight growth as a result of wintering and the recapture rate (3 %) was the
lowest. Stock-and-release project, when confined to P. major, may be difficult to
continue because of the following problems : irregular occurrence of patterns of young
juveniles, difficulty in selecting undamaged living fish, spawning migration (moving out
of the bay), restrictions in space and personnel for developing stock culture, high cost
and elaboration. Recent increase in prefectural P. major catch also makes this project
unattractive.

Key words . Pagrus major, red sea bream, resource management, Sea of Japan, set net,
stock-and-release, tag-release, Toyama Bay

BILETIE, 19795 LI, < ¥ 1 Pagrus major DFIEBENANDOI Y MAMBTONRTE Y, &
O BiEwEL Ly -—THBEEE L -YEEFRHENTYWAIEd», —88ik, BHOAELEK
A1-DIZHETHEBERIfTONA TS, LEL, —FTiE, BROEEBMWIZLATFA/IE

* BB KERERY (Toyama Prefectural Fisheries Research Institute, Namerikawa, Toyama 936-8536, Japan)



42 FILRKERBLHARE £105 (1998)

BORBRPHRESHEL ), RREGHORE (R dBS3h, 1989ELRE, BiFREHE
Mok EZ BEL-FE (REF 1990, 1991, 1992, 1993a, 1994, ¥BH 1995, #EH
1996, 1997) A frbhT& A, —EHOREOKEFE LY T 2, BINRIEE (1995) 1, EERHIC
BRABHREREHO 12L LT, RESINERIBmEKBO/NE~ [ 2BEBRKETLIZLZ
RIBLAA, BRELTY, IBPEELEZVBOMICLA], [TCICHRESATLEY | 2k
DENPLENoTVS (BILEMEE 1995), BFRERBH T, BRIEICH o TIEREEE
DBEIIIENTHLENDLEMNRENTEY, REF (1994) L3EH (1995) i3, £HBEL2E
OLIHBRFEND—HEL LT, KN EHEBHTREINIIE~Y( 2 —EHHEELTH,D
BT AZE (UT, BB EVD) 2R A7, LAL, BLUEDO< Y [ BERIE, 19644
DI, REGEBHEZHRIELLZAL D, REAMICIIHWMERZOLNATEY (EH 1997),
BEEFSEREFNERBR NI TEEREE2TILERLGH 20, BEELLEMTH B, 77,
BE, ALLI)ICHREERTEINE) DD, BPDILENHS, 22T, FELIL, 19894
USRI CELTHBRAEOERICEIVWTNNIT Y/ OHBIRR &I+ 5 L & B2, 1995~96
EDRE LAY A REA (—HIIATHEY) 2BV IEERRRB L E/BL-OTHRET 2,

R R U F &K

R YA DEBERIRIZOVT, FHHEBHZRARL -0, [BLLROXKENCE X ] TARNRE
B (BH#) 2HEI, MBI L ORBRITICOWTIE, 1980FELIRE, KERBRBIEMNER 1
~3EXATBTRIEYHEL-ERL LT LD,

KRB ¥ 4 2 B ERRERARIE, 19958 A, 9 ARUVI2ANDARI3 AIfT o720 &
BROBEE% Table 1, BUHSHTEADOBR % Fig. 1 1SR LA, RRNE<F A1, SHEHAHD
SRR EHBICHTTOBRBICEREINTVANEEEHACRELINLDT, YHWIBHRED
WRELDBFAXIIBEL TEDLTFETH o120, +0LBrEDLYVENLLDTEHI LA
TERDPo720T, BLEI6nBIZENADNTHRE Rotz, HEDIF LI, BREN1~25H

Table 1. Outline of stock-and-release experiment of red sea bream Pagrus major.

Date of Site of Number and source ~ Mean fork Stock culture method
release release of released fish length(cm) before releasing
1995. Aug. 24 Unami 874, Wild 15.5 Lantern net/ None fed
Sept. 5 Mera 336, Wild 16.4 Lantern net/ None fed
Dec. 20 Himi/Ohta 1,283, Wild 16.5 Block net/ Fed MRF **,
1996. Dec. 25 Himi/Ohta 2,025, Reared * 125 Block net/ Fed AC ***,

% Yearling reared in Toyama Prefectural Sea Farming Center.
*% MRF . Minced raw fish. *%3% AC: Artificial compounds.
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Fig. 1 Map showing location of coastal cities and towns along the coast of Toyama
Bay. M : Mera, U . Unami, Y : Yabuta, A . Ao, H : Himi, Asterisk : Site of
releasing stocked red sea bream, Pagrus major.
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Fig. 2 Monthly catch data of red sea bream, Pagrus major, from 1989 to 1996.
Note the sharp decrease from February to April, suggesting the possibility of a seasonal migraton
(moving into deeper waters).
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Fig. 3 Fork length data on red sea bream Pagrus major, in Himi Fish Market from 1989 to 1996.
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Fig. 4 Mean fork length and number of recaptured fish in the first summer stock-and-release experiment
(released on 1995 Aug. 24) using bycatch of red sea bream, Pagrus major.
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Fig. 5 Mean fork length and number of recaptured fish in the second summer stock-and-release
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Fig. 6 Mean fork length and number of recaptured fish in the winter stock-and-release experiment

(released on 1995 Dec. 20) using bycatch of red sea bream, Pagrus major.
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Fig. 7 Mean fork length and number of recaptured fish in the winter stock-and-release experiment
(released on 1996 Dec. 20) using reared yearling of red sea bream, Pagrus major.
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Table 2. Recapture rates of stocked-and-released red sea bream, Pagrus major, at coastal areas as shown in

Table 1.
Released fish Date of Recapture Recapture after wintering
release rate (%) %100 (%)
total recapture

Bycatch of 1995, Aug. 24 5 21
small set nets Sept. 5 11 19

Dec. 20 15 92
Reared yearling* 1996. Dec. 25 3 50

* Reared in Toyama Prefectural Sea Farming Center.
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Fig.8 Location of areas where stocked-and-released red sea breams, Pagrus major, were
recaptured in four experiments.
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Fig.9 Relationship between fork length and recapture rate (in two years after release) in the releasing
experiments of reared fish and bycatch of red sea bream, Pagrus major.
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