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Fig. 1 Sampling areas in Haizhou Bay
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Spatial distribution of small yellow croaker abundance in Haizhou Bay in 2011 and 2013-2016
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Tab.1 Test and degree of multicollinearity of factors

R BEGE O BERME KSR BRERE

Kl 11.009 11.806 2.250 2.986
WA

R 1.815 1.853 1.017 1.030
SRR ER B 1.264 1.303 1.062 1.062
KR 1.666 1.676 1.143 1.168
9] 1.606 1.715 1.218 1.295
YHESUR 5341 1.082 1.098 1.087 1.126
BRI 5340 1.353 1.360 1.066 1.070
B0 53 A 1.065 1.062
IR BB A 1.079 1.137

TE: R P R BRI RS T 22K

s % p 9 M 1.614, 1.655, 1.578 F11.600.,
1<p<2, MR () 4 A28 8E T, (0.0) 2 IR N B A 90 F 5
fi o A AIC F5e/NE N, 38 55 % 4 1) A, 0 5 0
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KU | R R KR E L K TR AN AR UF 14 3 A1, 3R
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il BN 54.35%, i O 22 fif B e g5 K 7Sk
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A S A BRI A3 A, BRI 22 R R 52.89%, v fii
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Tab.2 Parameters of each factors in the optimal GAM model of four small yellow croaker groups

i) A B HEI (AIC) AAIC Bt 2% SRR 2/ % i 22 A 41 %

Bk

SRR ER B 212.43 438.55 9.82 9.82
+7K R 208.44 -3.99 399.09 25.91 16.09
M AR 453 A 206.48 -1.95 323.47 35.50 9.58
IR EIKIR 204.88 -1.60 290.34 43.53 8.03
BERA

K 451.05 147.11 3.76 3.76
ISR KR 449.50 -1.55 150.81 17.32 13.56
IR EIKIR 446.38 -3.12 143.27 22.57 5.25
MR 453 Fi 445.59 —0.79 134.94 28.84 6.27
R 53 A 445.07 -0.52 127.56 35.42 6.58
TELhk

K 360.54 379.10 25.11 25.11
KL 352.30 -8.23 274.99 41.47 16.36
R KR 350.42 -1.88 215.57 47.16 5.69
FYNEEAR ) 53 AT 347.18 -3.24 144.13 54.35 7.19
BT

K 791.82 189.29 20.82 20.82
IR 786.27 -5.55 212.45 36.77 15.95
ISR KR 781.15 -5.12 196.49 41.97 521
+ R EAR BE S3 776.39 —4.76 191.00 46.64 4.67
FYNEEAR Y 53 AT 775.09 -1.30 192.36 48.82 2.18
R R 53 F 773.81 -1.28 184.15 50.93 2.11
IR JEEIK IR 771.30 -2.51 175.81 52.89 1.96

T RN I i
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Fig. 3 Effects of different environmental and prey factors on small yellow croaker juveniles’ abundance from the GAM analysis in the

Haizhou Bay during spring
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The solid line in the figure represents the effect, and the dotted line represents the 95% confidence interval of the effect
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Fig. 4 Effects of different environmental and prey factors on small yellow croaker adults’ abundance from the GAM analysis in the

Haizhou Bay during spring
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The solid line in the figure represents the effect, and the dotted line represents the 95% confidence interval of the effect
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Fig. 5 Effects of different environmental and prey factors on small yellow croaker juveniles’ abundance from the GAM analysis in the

Haizhou Bay during fall
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Fig. 6 Effects of different environmental and prey factors on small yellow croaker adults’ abundance from the GAM analysis in the

Haizhou Bay during fall
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Relationship between the habitat factors and the abundance of small
yellow croaker (Larimichthys polyactis) in Haizhou Bay based
on the Tweedie-GAM model

Zhang Yunlei', XuBinduo', Zhang Chongliang', Ren Yiping'?, Xue Ying'

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Laboratory for Marine Fisheries Science and Food Produc-
tion Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071, China)

Abstract: According to the data collected from bottom-trawl surveys in Haizhou Bay and adjacent waters during
spring and fall in 2011 and 2013-2016, generalized additive model (GAM) based on the Tweedie distribution was
used to examine the relationship between the distribution of small yellow croaker (Larimichthys polyactis) and en-
vironment factors in different seasons and ontogenetic stages. Combined with the bottom sea water temperature
(BSWT), bottom sea water salinity (BSWS), water depth, sediment types, and abundance of prey (Crangon affinis,
Leptochela gracilis, Engraulis japonicus, Thrissa kammalensis), the conditional index k£ and Variance Inflation
Factor (VIF) were used to measure the degree of multicollinearity between these factors. The results of multicollin-
earity indicated that all factors can be used as explanatory variables. The results of Tweedie-GAM show that the
factors affecting the distribution of small yellow croaker and their deviance explained varied greatly with seasons
(spring and fall) and ontogenetic stages (juvenile and adult). For example, the factors affecting the spring-juvenile
small yellow croaker distribution were BSWT, BSWS, water depth and the abundance of C. affinis, which depth had
the largest deviance explained (16.09%). In addition, the factors affecting the spring-adultl yellow croaker distribu-
tion were BSWT, BSWS, water depth and the abundance of C. affinis and E.japonicus, which BSWS had the largest
deviance explained (13.56%). The distribution of small yellow croaker in different seasons and ontogenetic stages
was found to be closely related to its ecological habits, environmental factors and distribution of prey in Haizhou

Bay and adjacent waters.

Key words: Tweedie distribution; GAM; prey; multicollinearity; resource distribution



