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Fig. 1 Sampling stations in Zhongjieshan Islands sea area
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Table 1 Values of 5"°C and 3N for the potential carbon sources
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Table 2 Values of $"°C and 5N for the major consumer groups
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Fig. 2 Stable isotope biplots of "*C and 5"°N values of major
consumers and the potential carbon sources

in Zhongjieshan Islands sea area
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Table 3 Trophic structure indicators of major consumers in different regions
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Fig. 3 Contribution of potential carbon sources to major consumer groups
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Fig. 4 Continuous nutritional profile of major consumers in Zhongjieshan Islands sea area
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Table A1 The body length and 5°C, 8"°N values of major consumers in Zhongjieshan Islands sea area

FES i HREE/mm i GCCTHSRMEZ) % (S NF-IEEFRIEE) %o
fk /INBE i Larimichthys polyactis 139~166 5 —17.360.46 10.53+0.27
A 4 Trichiurus lepturus 124~155 4 —16.64+0.79 11.25+0.14
W3k At Harpodon nehereus 192~235 5 —16.62+0.61 9.78+0.26
V1544 Trachurus japonicus 127~138 4 ~16.79+0.20 10.64+0.10
1§88 Muraenesox cinereus 194~229 3 —16.94+1.05 10.90+0.56
H A5 Scomber japonicus 146~189 4 —15.86+0.48 10.37+0.49
Kt Larimichthys crocea 107~179 3 —16.78+0.74 10.22+0.38
fit 4 Engraulis japonicus 56~121 5 —18.46%1.89 8.74+2.40
18 B tihSebastiscus marmoratus 82~180 12 —15.84+0.52 9.30+0.44
Bk /Nt Agrammus agrammus 78~175 10 —16.78+0.73 8.97+0.70
Hil AT 88 Dysomma anguillaris 143~222 5 ~17.19£0.76 10.560.32
i Acanthopagrus schlegelii 132~191 6 —18.22+1.99 10.47+0.16
B 88 Pisoodonophis cancrivorus 127 1 —16.74+0 11.58+0
it 11 Miichthys miiuy 200~404 3 —16.63+0.24 11.91+1.06
LTJR F R R A5 Odontamblyopus rubicundus 90~101 2 —15.13+0.19 9.00:£0.07
7 U £ Acanthogobius hasta 40~52 6 —15.61+0.44 8.39+0.54
KWL Wi Cynoglossus lighti 107~198 2 —14.77+0.03 10.1240.65
LR th Chelidonichthys kumu 104~108 2 —15.69+0.63 9.52+0.22
{55 6. Champsodon capensis 78 1 —17.77+0 9.13+0
KHR R Priacanthus spp. 131 1 —14.79+0 10.21+0
-t Erisphex pottii 61 1 —17.4120 8.45+0
HBE Psenopsis anomala 147~156 2 —17.44+1.65 10.09+0.23
0341 Microcanthus strigatus 94~124 3 —16.71+0.88 8.89:£0.49
R B2t Hapaloyenys mucronatus 113~122 3 —~16.25+0.18 8.73+0.45
LSS W Al %R Parapenaeopsis hardwickii 76~97 3 —15.65+0.17 9.1120.49
WK AR Palaemon gravieri 71~82 4 —-15.75+1.12 9.98+1.02
HHERLAR Hippolysmata ensirostris 72~79 3 —14.91%0.29 8.93+0.36
IG5 %t iR Parapenaeopsis tenella 52~66 3 —15.60+0.33 9.02+0.67

fif B8R Alpheus distinguendus 38~51 2 —14.75+0.25 7.64+0.64
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g3k Al
932 2 RKIEE/mm B (SCCTIEEARIED) %o (S NP-EEARUEDE) %o
H ANV Parapenacopsis hardwickii 48 1 —14.88+0 8.50+0
A Actaea savignyi 55 1 —13.04+0 7.35+0
UL L1 Lachnopodus subacutus 56~58 2 —13.36£1.16 6.60£0.16
W A & Petrolisthes borradailei 41 1 —16.09+0 7.65+0
£k % Eucrate crenata 35~40 2 —15.07+0.01 6.09+0.13
HMUBR IS S8 Pachygrapsus crassipes 32 1 —12.83+0 5.97+0
W BELE Charybdis bimaculata 71~83 4 —15.47+0.60 9.35+0.37
KN Dorippoidea sp. 29~34 2 -16.56£0.10 7.30+0.03
H A48 Charybdis japonica 44~83 3 —14.81+0.32 9.10:0.84
455% Dromia dehaani 55~57 2 —14.76+0.32 9.51+0.22
7SR Paguridae spp. 33 1 —15.49+0 8.75+0
= PR T Portunus trituberculatus 73~110 5 -16.38+0.57 9.82+0.67
[ ¥Rl Oratosquilla oratoria 55~123 4 -16.92+1.15 9.71+0.61
PN eSS S R TCET I Sepiella maindroni 78~123 5 -16.28+0.31 10.07+0.85
NEES B 75 BB Thais luteostoma 21~40 5 -17.60+1.33 5.88+0.72
F YR Turbo cornutus 58~60 2 —16.88+0.57 5.60+0.14
VIR Chicoreus asianus 62 1 —14.76£0 6.08+0
AR LS Nassarius siquinjorensis 31 1 —17.39+0 7.03+0
WkZL 82 Rapana venosa 61~63 3 ~16.14+0.84 6.03£0.43
0B D] Mytilus edulis 61~78 5 ~17.17+0.41 4.94+0.73

Preliminary study on the food web and potential carbon sources of main
consumers in Zhongjieshan Islands sea area in Zhoushan, Zhejiang

Yang Fan"?, Yin Rui?, Fan Jiangtao®, Jiang Rijin®, Xiao Yi"?, Wang Jing"?, Xu Hanxiang"?, Liu Mingzhi'?

(1. Marine and Fishery Institute, Zhejiang Ocean University, Zhoushan 316021, China; 2. Key Laboratory of Sustainable Utilization of
Technology Research for Fisheries Resources of Zhejiang Province, Scientific Observation and Experimental Station of Fishery Resources
of Key Fishing Grounds, Ministry of Agriculture and Rural Affairs, Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, China;
3. South China Sea Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: In order to understand the characteristics of food web structure in Zhongjieshan Islands, consumer
samples of fish, shrimp and crabs, cephalopods, shellfish and zooplankton were collected from Zhongjieshan Is-
lands in July 2020. Based on the carbon and nitrogen stable isotope techniques, the contributions of the four poten-
tial carbon sources (macroalgae, phytoplankton, suspended particulate organic matter (POM) and substrate organic
matter (SOM)) to consumers, as well as the food web structure and nutritional relationship of the Zhongjieshan Is-
lands were analyzed. The results revealed that the 6"°C values of carbon sources ranged from —22.93%o to —9.73 %o,
and the 8"°N values ranged from 1.72%o to 7.68%o. The 8"°C values of consumers ranged from —21.95%o to —12.55%o,
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and the 0"N values of consumers ranged from 4.13%o to 12.92%o. One-way analysis of variance showed that there
were significant differences in carbon and nitrogen stable isotopes among different carbon sources and different
groups of consumers (p<0.01). SIBER model was used to analyze the trophic structure indexes of the regional eco-
system of Zhongjieshan Islands. Compared with the research results of other sea areas, it was found that the level of
food source diversity (CR), trophic level length (NR) and total niche area (TA) were relatively high. STAR model
was used to calculate the carbon source contribution rate. The results showed that phytoplankton and POM were im-
portant carbon sources, with an average contribution rate of 29.63% and 28.72%. The maximum contribution rate of
phytoplankton to zooplankton was 80.58%, and the maximum contribution rate of POM to fish was 79.74%; the
maximum contribution rate of SOM to shrimp and crab was 49.94%; the carbon source contribution of macroalgae
to consumers was the lowest, with an average of 18.37%. The mean trophic level range of the main consumers in
Zhongjieshan Islands was 1.58 to 3.63, and the trophic level was 3. The average trophic level from big to small was
as follows of cephalopods (3.09), fish (3.00), shrimps and crabs (2.70), shellfish (1.82). The consumers in the wa-
ters of Zhongjieshan Islands were mainly low and intermediate carnivores, and there were few omnivores and high
carnivores. This study initially constructed the ecosystem food web of Zhongjieshan Islands, which provided refer-
ence data for understanding the trophic structure in this area, and also provided theoretical information for further

study of the ecosystem.

Key words: Zhongjieshan Islands; food web; potential carbon sources; trophic level
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