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Stock-recruitment relationship of red sea bass
Doederleinia berycoides from the western Sea of Japan

Chifumi Imai' ", Atsushi Michine ? and Tatsurou Murayama *

The western Sea of Japan stock of red sea bass Doederleinia berycoides was analysed for stock-recruitment
relationship using virtual population analysis. The biomass of spawning females increased from 230 t in 1996
to 620 t in 2007, and varied around 500t thereafter. Recruitment (number of age 1 fish of next year) ranged
from 3.2 million in 1994 to 27.5 million in 2013. The strong year-classes were observed three years interval
after 1998. The Ricker type stock-recruitment model, R=36.2Pe*™ % as derived. An index of year class
strength was evaluated from the relative distance from the Ricker curve, RR = (R - 7%) / 73). The RR of 1998
year class was maximum of 1.63, and of 1994 was minimum of -0.65. Significant positive correlations were
observed between RR and sea water temperature at west of the Oki Islands in August . It was considered
that recruitment success of red sea bass may be enhanced by high temperatures in summer spawning season.
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Table 1 Biological data for evaluating spawning female
biomass of red sea bass

Age Sex ratio Maturity Rate Body weight (g)
3 0.68 0.68 200
4 1 0.97 323
5 1 1 447
6 1 1 565
it 1 1 671
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Fig. 1 Yearly fluctuation of catch in number at ages t,
C,, of red sea bass.



220

O%k— MEIEIC K 3 BIRSTERER

Tk — MEFTEEIC & 0 R EIRRBE % Fig. 2 12
Yo 1 s EIRERIZ19954E 032075 B2 620144 D
27507 B TEB L 720 19924F ~19974F 135005 R UL T @
BKETH - 7275, 19994E12200007 B &£ B L, D
20044E 12940 R & R Do 7o D % B & 1,00007 B LA &
DERETH o 720 20144 12 IZ BRI K 02,7505 B 7% -
720 2R OBHEEIF200/7~1,88077 BOHE T, £H)
B 1A LEENE o TV b, 19994 DIREIE1,2
BAL DICEBIRE VD00, BOBMERZR L7,
IMALLIZDOWT S 1 RADEEIREMEN L 2 o722
B¢, ZOEHFIIFERE L DITNS LK EoTWwh, 4%
OB FEREIL20084F & 20144E IZ7T0 B Az, B TR
BAKETH o7 5RMAIL 4mAIC 1 EBNTRRREE)
AR L7 6ADOETERBEIZ2001FITRRDI2TH
RE otk WA EF, 2015FEIERIO T TRE Z-
7oo THEAIZ6FME D SO % CARITEEDOER
BRI EINTH 5 720

ERPIER B OELE % Fig 3107 T, 1RADHE
B EZ001~0.60 & &\l T, 20004E2060THR KT, %
{ DIEEIZO2LL T DBENETH - 720 2 ALl EO MR

1, 315 < - .
BiIm <, 2282 54D o7
800
600
o
(=]
=]
S
X
< 400
5
2
£
£
E
]
5 200
&
0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Year
Fig
30000
25000
S 20000
g
g
X
15000
&
g
£
2 10000
S
%
3
&
5000
0 t—*~*—A-*—*—t—:/"*~t/‘"\*”‘/‘\“*”‘\1—1/‘\*"

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Year

Fig. 2 Yearly fluctuation of stock in number at ages t,
N,, of red sea bass.
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Fig. 3 Yearly fluctuation of fishing mortality coefficient
at age t, F,, of red sea bass.
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Fig. 4 Stock-recruitment relationship of red sea bass.
Recruitment R is number of age-1 fish of the next
year.
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Fig. 5 Yearly fluctuation of year class strength index
RR of red sea bass.
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Fig. 6 Relationship between year class strength index
RR of red sea bass and mean temperature of the
20m sea water layer at west of Oki Islands in
August.
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Table 2 Coefficient of correlation between index of year class strength RR
of red sea bass and mean sea water temperature at west of Oki

Islands from 1992 to 2013

Coefficient of

Coefficient of

Dapin Pebrrir correlation Legth Month correlation
Om August 0.435* Om October 0.401
10m 0.5622* 10m 0.380
20m 0.669** 20m 0.398
30m 0.203 30m -0.046
50m 0.190 50m -0.022
75m 0:357 75m 0.005
100m 0.128 100m -0.022
150m -0.181 150m -0.019
200m -0.091 200m -0.244
300m -0.062 300m -0.260
400m 0.012 400m 0.051
500m -0.019 500m -0.022
Om September 0.186 Om November 0.265
10m 0.224 10m 0.273
20m 0.169 20m 0.030
30m 0.311 30m 0.267
50m 0.274 50m -0.054
75m 0.181 75m -0.128
100m -0.003 100m -0.117
150m -0.243 150m -0.098
200m -0.315 200m -0.122
300m -0.078 300m -0.189
400m 0.084 400m 0.105
500m 0.474 500m 0.123

* significant at 5% level
** significant at 1% level
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