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Fig. 1 Fishery resources survey stations in the Yellow Sea
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Tab.1 The age 0 group G. macrocephalus collection in the Yellow Sea

RSK A 4y s 0t oz B/

SR KSR A N5E ) R

LV ] A HUA number of survey stations o number of juvenile G.
. . A . number of caught juvenile
survey time  number of survey stations with juvenile G. macrocephalus macrocephalus
. G. macrocephalus o .
appearing (bilogical determination)

2016-06 35 12 137 16

2016-08 69 30 6010 548
2016-10 58 26 1645 554
2016-12 69 13 75 34
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Fig. 2 Body weight-length curve of age 0 group
G. macrocephalus in the Yellow Sea
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Fig. 3 Body length frequency distribution of the age 0 group G. macrocephalus
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Tab.2 The hydrological characteristics (bottom temperature, bottom salinity and depth) of

the nursery habitats of G. macrocephalus

LR ] P /m JER/°C JE#h
survey time range of depth temperature range of bottom water salinity range of bottom water
2016-06 35.8~79.9 7.1~10.2 31.9~33.2
2016-08 41.8~82.6 6.6~12.0 31.7~33.3
2016-10 48.2~87.2 6.8~12.1 32.0~32.9
2016-12 50.6~80.9 7.7~12.0 32.1~33.0
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Fig. 4 Distribution of age 0 group G. macrocephalus with hydrological elements

(a) juvenile G. macrocephalus density-bottom temperature; (b) juvenile G. macrocephalus density-bottom salinity; (c) juvenile G. macrocephalus

density-depth
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Fig. 5 Distribution of age 0 G. macrocephalus
with sediment

The data of sediment distribution in the Yellow Sea refers to investiga-
tion and division of fisheries resourse of Yellow sea and Bohai Sea;
SCM. silty clay mud; FSS. fine silty sand; CM. clay mud; FS. fine sand;

CSS. coarse silty sand
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Tab. 3 Statistical results of GAM in age 0 group

G. macrocephalus density with environment factors

TR T fE R 22/ % FRI3:
model factors deviance explained F-test (P)
JKJZIRE  bottom temperature 32.7 4.9x107**
JK)ZEE  bottom salinity 13.1 3.2x107%*
IREE  depth 4.47 5.8x10
JRJF sediment 18.8 3.8x107%**

W *RREFRF(P<0.05); **EKN %R IEE(P<0.01)
Notes: * significant difference (P<0.05); ** highly significant difference
(P<0.01)
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Fig. 6 The relationship between environmental factors and age 0 group density based on the GAM

The vertical axis represents the Spline smoothing function value, the number in parentheses indicates the estimated degree of freedom, and the dotted line

represents the upper and lower bounds of the confidence interval, the abscissa represents the measured value of the explanatory variable; the Sediment

types in Fig. 6-c are the same as in Fig. 5
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Distribution of the age 0 group Pacific cod (Gadus macrocephalus) in
the Yellow Sea and its relationship with environmental factors

ZHANG Renyuan *,  BIAN Xiaodong >’, SHAN Xiujuan **,  JIN Xianshi >,  GUAN Lisha >

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Key Laboratory for Fishery Resources and Eco-environment, Shandong Province, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;
3. Function Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract: Pacific cod Gadus macrocephalus is distributed around the rim of the North Pacific Ocean, and it’s con-
sidered as an ecologically important species. Studies on the biological characteristics and distribution patterns of
juvenile Pacific cod would be helpful to understand cod population dynamics. Based on the data collected during
the fishery resources surveys carried out in June, August, October and December 2016, the growth of the age 0
group Pacific cod in the Yellow Sea was studied, and the generalized additive model (GAM) was used to analyze
the distribution characteristics and their relationship with environmental factors of the age 0 group Pacific cod. The
results showed that the age 0 Pacific cod was allometric. Growth rate of the body weight was not equal to the body
length, and the weight gain was faster. Allometric factor b was 3.3161. The age 0 group Pacific cods in the Yellow
Sea were distributed in the waters in bottom salinity range of 31.7 to 33.3, in bottom water temperature range from
6.6 to 12.1 °C and in depth range of 35.8 to 87.2 m. The favorite sediment in the nursery habitats was fine silty
sand and soft clay mud. The seasonal variation in the distribution pattern of the age 0 group Pacific cod was syn-
chronized with the seasonal variation of the Yellow Sea cold water mass. The environmental factors which had sig-
nificant effects on the ecological density of the cod juvenile were in the order of bottom water temperature, sedi-
ment and bottom salinity,while the depth had no significant influence on the juvenile density.

Key words: Gadus macrocephalus; growth; distribution patterns; environmental factors; generalized additive
model(GAM)
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