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Stock-recruitment relationship of yellow sea bream Dentex
tumifrons from the western Sea of Japan

Chifumi Imai' * , Atsushi Michine” and Tatsurou Murayama’

Abstract : The western Sea of Japan stock of yellow sea bream Dentex tumifrons was analysed for
stock-recruitment relationship using virtual population analysis. The biomass of spawning females
increased from 740 t in 1992 to 1,530 t in 1999, and decreased to 800t in 2008. The spawning biomass
again increased thereafter. Recruitment (number of age 1 fish) ranged from 15.4 million in 1993 to 32.3
million in 2000. Recruitment varied with two or three year cycle before 2003. Recruitment in 2004 was
secondary minimum and increased simplly after 2005. The Ricker type stock-recruitment model,
I/é=55.OPe'0‘0008“P, was derived. An index of year class strength was evaluated from the relative distance
from the Ricker curve, RR = (R - I/é) / I/é). Significant positive correlations were observed between RR
and sea water temperature at west of the Oki Islands in August to September. It was considered that
recruitment success of yellow sea bream may be enhanced by high temperatures in summer-autumn

season.

Key words : Dentex tumifions, sea water temperature, virtual population analysis, yellow sea bream

e FITRERE2HDRATHTH S, FHETIZAENE
PHER A A O /KIS TR Er & 0 B F R B A

F 1 RIGERH LA O BARDEE. B i ¥
BB IV 2 FEDIKIE 100 ~ 200m ORRERICEL L.
ERISaBEITRETZ2IRIAETH D, ERRI
B~WEHIHOE2ED D, BOEREREIURERD 2
BORDL5ND D, . HHEROERRSEZ D,
HERFEHEEDIETTS Y, LDRTEGREE SR
IRIEHERICERET S 2 SR EEEMER CLFTIRIA
FBEIMMERAEN SBRHT D) PRENRETEAE
HFOHFT, BEEIRARTHY, BEEZHRO1DT
H 5,

F 41 AR B FERROEHERBAIC DLW TIIES,
EEYBARL TS, LaL., EIFEOFY1BHEIT
FEBICEERROFAAL TE. BRPRORERER

200, BREEO/NUERRMEE 1 BEECISHERET
BlEEIIL Tak— MEMRIC L D BEEEE2ERL
B o N ERBIEHERE AR S BEERKREMITL.
WMABZEBEZOERE L TEERRERTTHB/KEE
DRI DOVTEET 5,

B EHE

FHHBERHOSS

TR — MEITRIC K 0 BRI 21T D I3RS 5 i
MR RER OHEHEEOR LEL BT ORBRERE
{ELT 3. ¥51 OFEHHNEERKOHHIAVW-EH
X ERBERTEERBOKBITETH S TREPRATH

KERFRUBEE AR FEE %R (Department of Fisheries Science and Technology, National Fisheries University)
* BRI K BTz > 4 — (Shimane Prefectural Fisheries Technology Center)

"R D §E3R 5 (corresponding author) : cimai@fish-u.ac.jp



92

B (k) SIEETEER S OSMEBIKBTREEER T
HO. KBTOFIEE2EBZDWTTF—#1E5ND /D,
EHIEERKOHEIBEEEV. T NFHTET
Ho MR, TRIEBEETIE 1992 £ 5 2012 4. EEE
ETIX 1998 5 2012 ETH 5,

HAWE AT EREOREYIAGY 1 TE8IcrES
N Bk =REAF o) BEIREOBITET
L THED SN TRBTEIN3. KEERIREREAFO—
VRT3 M5 6FlicliR, 2BNG N2 RBHEDEZZFOKT
HEABEHBMEELT0S, A n ZEOEEEETL,
(cem) i, THHRAED SROZAKINOMIC, ~EFEE.

TL,=67.17% (12<n =72, R=0996 p<0.01)

EHTIIHT, FRLAMEY 2ERALE. EOBEICS
WTIEFY 1 OHRMEAROBERIIRAETHD. THIA
BEECREFERALE,

F5 1 QMBI ZOBER MAZ) ONBEELT.IE
NAZ) LN, FTREEETIE 1997 FLEREZ L
BEXZ028M. 1998 £LEE. R . /N EO 48
WICHZ TN TVD, NS OHFEHOFEHFEEFEHA
BEWmSERET—F X0k, EHEE TIE/NRTEART
B OND) ELUTHIGBEN D, ARESHIL, Z0D¥
BEETOEE/AL 2.

AR A TRBCE R S FR B R KD B ik
ELT, - BAF—F 2 2EHLE. ZOFEL &
EWARIRT D 2 DOFEMBPOREETH L LIREL. BE
EFINZE DR EHFE & 2 B2 RE B ERIT—
ET5LIBALERODZAETHD. F5 1 DREET
JLIE. Oki and Tabeta? DS IO XS 1 IZDWTHRER
Bl HERERIT KD I FlEE O EROEHEN S KD, FH
EFA R, MERESAA D, von Bertalanffy model.

TL,=38.7{1-e"~ °~217(1+0~319>} ...................... )

EERALE, B, FYMOEREFHIIENEEENE
EREENHOMEL>T. 8AISHE L. FHRS
F1IBMS SEBLUV6RALEE 6+ E L TEED
FYID % yEOBRBRER C, 3. TRHEKHE CS, LI
HiE#E CHry 25l ickd, WMEEZEELUZ, 235, 1992
F~ 1997 FIXDWTIE. BEHBOERSESHhE,h o/
7z, 1998 £~ 2012 FO FHERB LIEHBELAELL

SHT &R

. MilEH

FRPIRERKE TRREDThOERR

C,,=CS,+CH,= a,+b, X €S, cerererveresss 3)

ZRD, NI CS.upr, "ty CSuoy ZRAL TKD =,
7. 0, BRmEEO/NERRMEE 1 BRELHNED
FHAMEHRETS, UL, BHEREFAHTH B0,
HEFRSIOH S, ERBO 1 HYU-0RERICLOE, B
BEOHKZR U TNIUKRMAS | BEECIZRERS
RO, HABEBHGERHOERIGEREREEE LG
Blsy UTBIEEIEL 7z,

JR— SMEFTE
dd— MEFIEIZBEREHERA L. Pope DEMRRX %
HEALT. tik yEOBFERER N, %,

Ny=Nupyus * My C,* L (4)

CXDEET S, 22T BRECHRE MIEIEAN. @
FORY M=25/T (TREAEH TBWTT=175
ELT, M=035 2B L.

ZOREZERIT I ICIEIREH. 6+ RAOERBE.
Nii1095" ** Nov 2012 ZRODBENRDH O, TOFEEL T,
SO >F 2T aR—MNE? 2HERLE. ZOFERE
FOSHALGRBOBEREIELL, Thbb,
Fe,=F;, EIRET B, APETE. 6 BUEELEDT
6+ Liziz,

G

N, = AN Ngoper * M+ Cs, * M eiiiianiinia (5)
Csy+ cony
Co+

N,. oty Npwyir * My Coiy * P (6)

KWEDEELE, LS T,
F5.y = F6+,y =In (N5,y + Neiy) /N6+,y+] FoMeeoorereeens @]

TH 5.
HEOFIET. BAICKRA.

Fy+M
N =—————F e sevececscccsecsccncs (8)

Ly F,'y .{ 1 Te -(FU+M)} . Ly

ZERALUT. Ny, #5tH T3, ZOR. fFIHEELT,



F 51 OEAEERR 93

Frwz=1%25Z2THEL, BT, RO (6) 65 BEH
LT, 2011 E SIREAFTOD N, ZEHET Do Nyv ooy DEHE S
NTWBOT, RG) KL Ny, HEETED. UTH
BloEhoiE-> TFHET 2,

T OBEET 2011 FLART O Fy, MEHE TE. TRY 13
Fopp W2iBR 3 EMO F OFHEEHEALE. L. &
HHWEDYFFALHL A ORI T, FERTIREHRE
EBBREEOMICARREMENED SN, F5 11T
DT HFABKICERRBERVED Shiz/, EEREROD
BERBICHET 2ERERNE RS, iz 2012 FDHE
BREEEEXTRDE, LUTFRBRIC Fopm** Fsm RO T
R E@ITKD 202 EETOLEHOEBEREREFE
UTzo BBIC Fo sy I8 Figor EZF U BBED. Fpugpy &
FEL,

BHEERF

IR — METRIC L DR SN R ERRE» S BE
ERRERFT 220 OEEATEED X CIMA R
Tlok kD, HHAKEE PIX. ERPIEEBRIC
E@mBI Ot BoOBE) LRBEEEMT TREMRR
2RO, SHICFEHMNFEFEEZRL TRD L. W
Oki and Tabeta”, BRFAEIS & EHAREIIEE " LU, Table
VIGRYEZERA L. MARBKR ELTEHED 1 RAE
EREER W,

Table 1. Biological data for evaluating spawning female
biomass of yellow sea bream

Age Sex ratio™ Maturity rate” vl‘\g?;gtta‘)iyl
2 0.81 0.3 94
0.67 0.73 195
4 038 1 313
0.17 1 434
6+ 0.17 1 665

*1': from Oki and Tabeta (1998)
"2 : from Shindo (1967)
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Fig. 1. Yearly change of catch in number C,, of yellow sea
bream.
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Fig. 3. Yearly change of stock number N, , of yellow sea bream.
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Table 2. Coefficients of correlation between mean temperature
of the sea water at west of Oki Islands in August to
November and the relative distance from Ricker curve

RR
Depth - Coefficient of correlation

(m) August September  October ~ Nobember
0 0.183 0.495" -0.0254 0.012
10 0.159 0.583" -0.279 0.124
20 0.270 0.560" -0.0760 0.379
30 -0.0990 0.356 -0.0190 0.185
50 0.033 0.481 0.362 0.557"
75 0.410 0.561" 0.391 0.511"
100 0.457" 0.538" 0.383 0.428
150 0.403 0.490 0.294 0.248
200 0.186 0.562° 0.425 0.306

" : significant at 5% level

™ significant at 1% level
05
04 ‘95 ) .
03 o t e 10
02 ®
ot “o RR=-3.18+0.1308

R=0.583 (p<0.01)

Rate of recrultment success : RR

21 22 23 24 25 26 27 28 29

Mean temperature of the 10m sea water at west of Oki Islands in September: & (°C)

Fig. 7. Relationship between the relative distance from Ricker
curve RR and mean temperature of the 10m sea water at
west of Oki Islands in September.
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