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Tab. 1 The diet composition of Johnius belangerii in Haizhou Bay during spring

BEELRRZE prey item JREEG W% DECE L N% A F% AHXS B2 HR B 3 LG TR1%
IF2E Decapoda 66.04 41.46 70.27 55.54
WEHHF Latreutes anoplonyx 26.17 12.80 18.92 28.81
et SR Alpheus distinguendus 7.97 1.83 4.05 1.55
HAEUF Alpheus japonicus 7.34 1.22 2.70 0.90
W T BUF Latreutes planirostris 4.68 2.44 4.05 1.13
I XTER Parapenaeopsis tenella 4.38 3.66 2.70 0.85
HMELUF Leptochela gracilis 2.73 4.88 6.76 2.01
B[R ARUF Metapenaeopsis dalei 2.38 1.83 4.05 0.67
K UR Palaemon sp. 1.46 0.61 1.35 0.11
ARG IRER Eualus sinensis 0.03 0.61 1.35 0.03
AR HEAEFZS unidentified shrimps 8.91 11.59 24.32 19.48
£ £ Polychacta 22.43 3.05 6.76 6.73
VA% Nereididae sp. 22.43 3.05 6.76 6.73
3 12 % Amphipoda 9.60 47.56 29.73 35.94
#HF Gammarus sp. 7.16 32.32 21.62 33.35
LR Hyale sp. 227 12.80 4.05 2.39
rh AR R 3E  Corophium sinensis 0.09 1.22 1.35 0.07
ThHER U Monoculodes sp. 0.07 1.22 2.70 0.14
435 Euphausiacea 0.66 4.88 6.76 1.46
KFELEBENR Euphausia pacifica 0.66 4.88 6.76 1.46
X5E2E Bivalvia 0.60 1.22 2.70 0.19
ARAEHHAMSGEZE unidentified bivalvia 0.60 1.22 2.70 0.19
2% Brachyura 0.32 0.61 1.35 0.05
=R FHE Portunus trituberculatus 0.32 0.61 1.35 0.05
JE £ 2 Gastropods 0.02 0.61 1.35 0.03
HEYR Olividae sp. 0.02 0.61 1.35 0.03
HAlh others 0.35 0.61 1.35 0.05
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Fig. 2 The spatial distribution of Johnius belangerii and its eight major prey species in Haizhou Bay during spring
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Fig. 4 Spatial overlap indices (SIs) matrix of Johnius belangerii and its eight major prey species
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Tab. 2 Significance test of eight major prey species between two areas

TR IR EE prey abundance IX areal I X areall P

WEAEUF Latrautes anoplonyx 3.760 0.931 0.007
IG5 XFUF Parapenaeopsis tenella 2.982 0.806 0.016
BEUAGENR Alpheus distinguendus 4.789 2.013 0.002
PEIT FeMUF Latreutes planirostris 4.713 2.169 0.015
MELUF Leptochela gracilis 4.174 0.103 0.000
HICIREF Metapenaeopsis dalei 5.307 7.768 0.029
HAGLEF Alpheus japonicus 6.472 2.443 0.000
HhAEZ IRWR Eualus sinensis 2.210 2.711 0.315
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Spatial heterogeneity in the feeding habits and feeding ground distri-
bution of Johnius belangerii in Haizhou Bay during spring

ZHANG Yunlei', XU Binduo', ZHANG Chongliang', JI Yupeng', REN Yiping"?, CHENG Yuan’, XUE Ying'

1. College of Fisheries, Ocean University of China, Qingdao 266003, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Sci-
ence and Technology, Qingdao 266237, China;

3. Offshore (Dalian) Ecological Development Co. Ltd., Dalian 116023, China

Abstract: Feeding is an important behavior for the growth and reproduction of fish. The nutrient niches of differ-
ent areas and the distribution of main feeding grounds can be understood by analyzing the spatial heterogeneity of
the feeding habits and growth rates of fish species. Based on samples collected from bottom trawl surveys in Ha-
izhou Bay during the springs of 2011 and 2013-2016, the feeding habits of Johnius belangerii were studied by
analyzing their stomach contents. The spatial heterogeneity of feeding habits and feeding grounds was identified
by analyzing the distribution of J. belangerii and its major prey species. The results showed that prey items of J.
belangerii included 20 species, with decapoda and amphipoda being the most predominant prey taxa. Based on
stomach content and bottom trawl survey data, eight major prey items, including Latreutes anoplonyx, Parap-
enaeopsis tenella, Alpheus distinguendus, Latreutes planirostris, Leptochela gracilis, Metapenaeopsis dalei, Al-
pheus japonicas, and Eualus sinensis were selected to examine the spatial heterogeneity of the feeding habits and
feeding grounds of J. belangerii. The sums of IRI%, W%, and F% for the eight major prey items were 35.95%,
55.67%, and 44.59%, respectively. The spatial heterogeneity of feeding habits indicated that J. belangerii pre-
ferred to feed upon L. anoplonyx. Compared with results from previous studies, our results showed that the domi-
nant prey items of J. belangerii had changed; this change was not only affected by the inter-species relationships
in the ecosystem, but also by the fluctuation in the abundance of dominant prey items in Haizhou Bay. In addition,
according to the abundance of these major prey items, the survey stations were divided into two areas (area I and
areca II) based on hierarchical cluster analysis. Except for M. dalei and E. sinensis, the abundance of the other six
prey items in area I was higher than that in area II. In area I, the body length of J. belangerii ranged from 52 to 125
mm, their average body length was (86.67+0.28) mm, their body weight ranged from 2.15 g to 33.76 g, and their
average body weight was (11.94+0.12) g. In area II, the body length of the J. belangerii ranged from 47 to 138 mm,
their average body length was (95.80+0.12) mm, their body weight ranged from 1.74 g to 39.59 g, and their aver-
age body weight was (14.75+0.05) g. Our results showed that the b value in area I (3.24) was significantly higher
than 3 (P<0.05), whereas in area II (2.90) it was significantly lower than 3 (P<0.05). In conclusion, J. belangerii
and its eight major prey species were more abundant in the 10~20 m depth sea area in the center of Haizhou Bay;
the abundance of prey in the 10~20 m depth sea area in the center and south of Haizhou bay (area I) was higher
than that in other areas (P<0.05). The individual J. belangerii in this area were smaller and fast-growing. There-
fore, this area was identified as the feeding and nursery ground of J. belangerii in Haizhou Bay during the spring.
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