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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=51.1Pe0-0009P 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,
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Fig.1. Relationship between fishing mortality coefficient ~;, and
catch in number C;,. Large symbols indicate estimated £ z;-.

dFR—MRENICLIERITEZR

SRR DU R L & TR — MENT IS LV EHE L7z
WARBOMRE Fig.2 1R 30 R SR KL D
DB %0130.718 ~ 0.970 £ < & THOERIIZB W
T1INKETHETH /20 LI2A>T I omdq
RZHCT2012FE DR Z KD B Z EITH T
HHEVR D,

WG IR B % Fig.3 1R T, LA R
184275 )8~ 21245 ) LRH S S, EAEIIMED T/HE
Vo 2% MAIE1999FFTHIML . PIRII LR EL TV 5,
iR MLL FIZOWTHAFEHD BN HE > TH KB 2 R
(G YPIRITREL .

ARG IR D EL B % Fig.4 1”30 ik faoift
FEARHIX0.01~ 0.04 & 2% Fa LI LD 1/10 F2 FE D v
fili T, 19994F D 0.04 W5 K CELRA LT %, 27K
L OWMELRENL0.16 ~ 0.30 DHEIPAT, 20014 F THIK
L7z BHE O F 72 IR D B0 3FRAMDIUIELR
#130.14 ~ 0.52 D P T, Wil % 38 UCHRMGMAIZH D,
20014E F TlE 2% M & D DI TS - 7225 20024ELL
BT 2IRMED D ENEE IR L7, 4, Sk Mo
BRI D <L BN R X VAT RIS B IS

HDo 6. THRMDOUIEREITA. 5B ML LR/ EL,
0.11~ 0.58DHFEFHTZ B L, 20044 F THI AL TH£130.4
B LB R LT,

0.8 5

0.7 1 x

Age &
0.6 o F=-0.0137+0.00192C
R=0844 o » = F=0.304 + 0.000447 C
R=0911

0.5 1
0.4 o

0.3 1

Fishing mortality coefficient : F

0.2 4 .

Agel
01 4 P F = 0,00490 + 0.0000777 €
. R=0.970

00— sute—wenr—o—*

0 200 400 600 800 1000
Catch in number (1000 inds.)

0.8

0.7 Aged
F= 0,347 + 0000143 €

R=0.718

0.6 *x
Aged

A F=0.0784+0.000134C

0.5 1 R =0.965

0.4 4

0.3 4

Age2
F=0.0374 + 0.0000826 C

0.2 4 R=0.624

Fishing mortality coefficient : F

0.1 A

0.0

o 1000 2000 3000 4000
Catch in number (1000 inds.)

Fig.2. Yearly change in catch in number C;, of willowy flounder.
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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 0.422
100 -0.035
April 0 1998-2006 9 0418
50 0.434
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 0.415
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 0.494
100 0.312
May 0 1998-2010"" 12 0.562"
50 0.619°
100 0.373

* . Significant at 5% level

** . Significant at 1% level

*I'. No data in 2006
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