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Tab.1 Stock and recruitment index of small yellow
croaker from 1999 to 2008 in the East China Sea

/(ind-h™) /(ind-h™)
Year Recruitment index Spawning stock index
1999 1251 400
2000 2564 270
2001 2632 107
2002 550 99
2003 1152 104
2004 927 88
2005 2515 200
2006 2325 266
2007 2198 88
2008 2174 114
(2)
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Ricker o 7-8
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[22], Ricker ,
n ﬂS
R =(oy + Zal.X,.t)Ste '
i=l1 s ( 4)
. (YD, PR X t , Ricker o ,
oy O] ... o; 00=24.536 1, 0,=-21.287 7, a,=
=7.101 7, a5=4.755 4, a4,=15.557 6, 05=3.689 9; AIC
, 3—4 BIC 142.493 5  144.006 4
R2 MEEIWERENSHE . f. v EHERE AIC 7 BIC &
Tab. 2 Estimated a, f, y, AIC and BIC for the three SRR models of small yellow croaker
Model a p y AIC BIC
Ricker 26.7353 0.0045 - 161.1894 161.7945
B-H 0.0004 0.0190 - 163.2870 163.8922
Cushing 763.0114 - 0.1738 163.7187 164.3239
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Fig. 2 Fitness of the curves of three stock and recruitment models of small yellow croaker
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Fig. 3 Variations of environmental conditions index «; and the recruitment R of small yellow croaker
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’ Ricker , a
R, =(24.536 1-21.287 7X,-17.101 7X, +4.755 4X, + ,
15.557 6X, +3.689 9X5)S,e(70‘004551) 23
at i
( 4 5) ,

x3 HNEAFESNESNREHRBEXRY

Tab.3 Correlation of environmental factors and recruitment index of small yellow croaker

Environment factor Month Correlation index
3 Mar, 0.0678
4  Apr -0.2377
5 May -0.6575
Runoff 6  June -0.1179
7 July -0.4659
8  Aug. -0.5210
9  Sept. —-0.0400
7-8 July-Aug. -0.6157
3 March —-0.5044
4  Apr -0.4241
5 May —-0.1356
Surface temperataure 6 June ~0.0537
7 July 0.6538
8  Aug. 0.1825
9  Sept. —0.0671
3-4  March-Apr. —0.6047
Wind speed  of present year 6-8 June-Aug. 0.6607
Wind speed of last year 9-5 Sept.-May 0.3476

x4 FEBINERETFIEE

Tab. 4 Selected environmental factor index

Vear 5 x)  7-8 X)) 34 X)) 7 (X9) 6-8 o
1999 0.4902 1.0000 0.5436 0.4588 0.1530
2000 0.1052 0.3173 0.3294 0.5232 0.5548
2001 0.4902 0.0820 0.5417 1.0000 0.7998
2002 1.0000 0.6262 1.0000 0.5736 0.0000
2003 0.6218 0.4328 0.3009 0.0919 0.6161
2004 0.4309 0.2576 0.3821 0.0000 0.8162
2005 0.3657 0.2365 0.0000 0.9015 0.9863
2006 0.3986 0.0000 0.0554 0.6707 0.8360
2007 0.0000 0.3781 0.4459 0.7238 1.0000
2008 0.1814 0.1762 0.1291 0.5583 0.8884
1 X-5 : X—7-8 ; X=3—4 s X7 i Xs— 68

Note: : X;—Runoff index of May; X,—Runoff index of July-Aug.; X5—Surface temperature index of March-Apr.; X;—Surface temperature
index of June; Xs—Wind speed in Yangtze River estuary during June to Aug. in the present year.
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Fig.4 Curve of small yellow croaker spawning stock index
and recruitment index in the different environmental conditions
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Isopleth diagram curve of small yellow croaker in the
East China Sea

Fig. 5
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2.4
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Tab.5 Result of correlations

Control variables Significance(2-tailed)

X 0.774
X, 0.102
X; 0.871
X, 0.742
X5 0.128
: Xi-5 5 Xo-7-8 ; X5-3-4
3 X7 3 Xs— 6-8

Note: : X;—Runoff index of May; X,—Runoff index of July-
Aug.; X;—Surface temperature index of March-Apr.;
X,—Surface temperature index of June; Xs—Wind speed in
Yangtze River estuary from June to Aug. in the present year.
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Fig. 6 Comparison between observed and predicted recruitment of small yellow croaker in the East China Sea (1999-2008)
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Fig.7 Plot of impacts of environmental factors on MSY index of small yellow croaker in the East China Sea (1999-2008)
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Optimizing selection and application of reproduction model of small
yellow croaker in the East China Sea

ZHANG Hui'?, YUAN Xingwei’, CHENG Jiahua®

(1. College of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of
Agriculture, Shanghai 200090, China)

Abstract: Based on time series of abundances collected from demersal trawling surveys in the East China Sea from
1999 to 2008, the author studied the relationship between stock and recruitment of the small yellow croaker in the East
China Sea using Ricker, Beverton-Holt and Cushing reproduction models. The best relationship was selected using AIC
(Akaike Information Criterion) and BIC (Bayesian Information Criterion) methods, respectively, which had the advan-
tage of testing the significance of the difference between the functions of different model specifications. The environ-
mental factors influencing the relationship between stock and recruitment, were selected using single factor correlation
analysis and stepwise regression analysis. The result indicated that the Ricker reproduction model was the best among
the three reproduction models. The environmental factors could obviously influence the relationship between stock and
recruitment, including the average SST from March to April, and July of the sea area in Lusi fishing ground, the average
runoff on May, July and August of Yangzi River and the speed of the summer monsoon in the very year. The optimized
model not only increased the precision of predication ability of stock-recruitment model, but also could be used to im-
prove the management objective of the stock. [Journal of Fishery Sciences of China, 2010,17(6): 1300—-1308]
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