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Stock-recruitment relationship of willowy flounder

Tanakius kitaharai from the western Sea of Japan

Chifumi Imai' ", Atsushi Michine® and Tatsurou Murayama®

Abstract : The western Sea of Japan stock of willowy flounder Tanakius kitaharai was
analysed for stockrecruitment relationship using virtual population analysis. The biomass
of spawning females increased from 417 t in 1998 to 1174 t in 2007, being stable at a high
level in later years. Variation in recruitment (number of age 1 fish) were small, ranging
from 16.4 million in 1998 to 21.2 million in 2009. The Ricker type stock-recruitment
model, R=51.1Pe09%0%4% was derived. An index of year class strength was evaluated
from the relative distance from the Ricker curve, RR = (R—ﬁ) / R. Significant positive
correlations were observed between RR and both sea water temperatue of the spawning
ground and season. It was considered that recruitment success of willowy flounder may be

enhanced by high temperatures.

Key words : sea water temperature, Tanakius kitaharai, virtual population analysis,

willowy flounder
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Table 1 Biological data for evaluating spawning female biomass
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Fig.1. Relationship between fishing mortality coefficient F;, and
catch in number Ci,. Large symbols indicate estimated F; zgz.
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Fig.2. Yearly change in catch in number C;, of willowy flounder.

30000
G Age 1
E
S 20000 W
o
a
~ Age 2
]
2
: W
g 10000 Age3
Q
&
W
0 . x x

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

2000
1800 Age5
1600
1400
1200
1000

800

Age 6
600 <

Stock number (1000 inds.)

400 1 Age 7+

200 A

]

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

Fig.3. Yearly change in stock number #,, of willowy flounder.



YFFLT AL OBEERR 35

0.6

Age4.
04 {ages

Age 6,7+

Age2

Age3

00 1282l e g oo tpppee
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Year

Fishing mortality coefficient

02 A

Fig.4. Yearly change of fishing mortality coefficient F;, of willowy
flounder.

BEERE
IF—MENIZIVBEON-ERNEERBRE»S
Table 1 DEYZFREEEZRAVTHRARTEEL R, 2
EDIRARBEMAZRBL L CHAERREERIL:
(Fig.5) o BZIZT3 572 Ricker B oD P AR B AR

1’% = 5] ] Pe0000945P tutiiuittitiiieruiaraaees {11

ZRRLTWA, MHAEREIZ1998FIZIE47MN T
B o725, 3EFRD 2001 FITIEEBED 983 MAZHEK L 72,6
Z D 2002, 20034FEIZOT NPT Lz 0D FUH
INZEE T, 20074E ISR KD 1A MIZEL 7258 H 1100 b
MBOBMEZHFRLTWS, BEEHE,SEONS
MAEFREDEVWEHFSNIMHEAEIIP i, P* =
1/0.000945 = 1058 'TH Y. 2004 FELIED Y FF LT
LA EFIZZOEZ EuloTna,

—5 T MAREIZ1998FEM D 164477 B ASHRAK T,
2000 4ELIFEITE 1800 T BE B Z HMAD B o720 1998
ERIHETRATIEIH 205 PorvErSEThTY
T BAEMBOLEFTICH), ERERTHLEVR 5,
DI, 2001 ~ 2003 4FEA% L 2008, 2009 D BT M E
VA DDOBEBMERTH 72, HIZ2005, 2006 254 1E 1800
FRETRRIHVERTH -7,

25000
03 02 01 09 'oi/ a

3 20000
£ 1998 4 '
g 2000 05| %
S 15000 A 07 '10
14
+ 10000 R=51.1 Pe-toomee
o
£
5 s000
o
o

0 —

0 200 400 600 800 1000 1200 1400 1600

Parent stock biomass : P (t)

Fig.5. Stock-recruitment relationship of willowy flounder.
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Table 2 Coefficient of correlation between index of year class strength RR and mean sea water temperature

Area Data Degree of Coefficient of
(Prefecture) Month Depth (m) duration freedom correlation
Goto—Nada March 0 1998-2006 9 0.225
(Nagasaki) 50 0.735"*
100 0.770™
April 0 1998-2006 9 0.568
50 0.690"
100 0.680"
Genkai—-Nada March 0 1998-2006 9 0.052
(Saga) 50 0422
100 —-0.035
April 0 1998-2006 9 0418
50 0434
100 0.294
May 0 1998-2006 9 0.165
50 0.343
100 0.550
Genkai—Nada March 50 1998-2010 13 0.087
(Fukuoka) 100 0.180
April 50 1998-2010 13 0.460
100 0.441
May 50 1998-2010 13 0.526"
100 0415
Hibiki-Nada March 0 1998-2006 9 0.078
(Yamagichi) 50 0.110
100 0.098
April 0 1998-2006 9 0.208
50 0.260
100 0.039
May 0 1998-2006 9 0.538
50 0.676"
100 0.499
West of Oki Islands March 0 1998-2010 13 0.175
(Shimane) 50 0.364
100 0.574"
April 0 1998-2010 13 0.458
50 0494
100 0.312
May 0 1998-2010" 12 0.562°
50 0.619"
100 0.373

* . Significant at 5% level

** . Significant at 1% level

1. No data in 2006
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