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Tab.1 Function group and major species composition for the Zhoushan Sea area ecosystem Ecopath model
1 (Bacillariophyta) (Pyrrophyta)
2 (Sagitta enflata) (Centropages dorsispinatus)
3 (dbralia multihamata) (Sepiola birostrata)
4 (Sepiella maindroni) (Octopus variabilis)
5 (Palaemon gravieri) (Parapenaeopsis hardwickii) (Palaemon
annandalei)
6 (Rhopilema esculenta kishinouye)
7 (Portunus trituberculatus)
e 5 (Charybdis japonica) 5 (Charybdis bimaculata) 5 (Charybdis feriatus)
(Scylla paramamosain)
9 (Oratosquilla oratoria) (Oratosquillina inornata)
10 fiy fifi(Sebastiscus marmoratus)
1" (Ctenotrypauchen chinensis Steindachner) (Odontamblyopus
rubicundus) (Amblychaeturichthys hexanema)
12 (Harpadon nehereus)
13 (Cynoglossus robutus) (Cynoglossus lighti) (Cynoglossus
semilaevis)
14 (Coilia mystus) fit (Thryssa kammalensis) (Setipinna tenuifilis)
15 fil (Jaydia lineata) (Chelidonichthys spinosus) filj(Erisphex pottii)
16 fifi(Miichthys miiuy) (Johnius belangerii) (Collichthys lucidus)
17 il #T(Dasyatis laevigata) (Raja porosa)
18 ezt (Lophius litulon) (Muraenesox cinereus)
19 (Jaydia lineata) (Pampus argenteus)
20 (Bursa rana) (Hemifusus tuba) (Fusinus longicaudus)
21 (Polychaeta)
22 (Nematoda) (Copepoda)
23 (Detritus)
#F2 AUBHES RS Ecopath HEG NG 1 S 4
Tab.2 Basic estimates of the Ecopath with inputs of the Zhoushan sea area ecosystem
/(t/km?) / (P/B) / (O/B) (EE) / (P/Q)
1.000 12.800 180.000 — 0.395 —
2.010 6.800 25.000 180.000 0.503 0.139
3.106 0.009 3.300 8.000 0.933 0.413
3.492 0.022 2.890 10.670 0.678 0.271
2.980 0.550 5.500 20.200 0.971 0.272
2.920 3.000 5.900 23.000 0.125 0.257
2.848 0.285 3.500 11.000 0.926 0.318
2.831 0.159 3.300 10.000 0.936 0.330
3.512 0.018 6.000 20.000 0.808 0.300
fiy 3.698 0.001 3.040 9.500 0.830 0.320
3.421 0.031 2.197 7.150 0.941 0.307
4.066 0.041 1.700 6.190 0.939 0.275
3.778 0.032 2.130 6.950 0.516 0.306
3.102 0.193 2.250 7.850 0.861 0.287
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/(t/km?) / (P/B) / (0/B) (EE) / (P/Q)

fiy 3.889 0.030 1.220 4.530 0.689 0.269

3.793 0.342 1.890 7.850 0.864 0.241
fiL. 4.277 0.042 0.813 5.670 0.000 0.143

4.108 0.024 2.100 8.000 0.775 0.263

3.646 0.168 1.530 13.650 0.972 0.112

2.000 4300 6.250 27.000 0.072 0.231

2.117 3.500 6.700 23.300 0.345 0.288

2.172 10.000 1.570 8.600 0.929 0.183

1.000 160.000 — — 0.312 —

0.8
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Fig.3 The linear food chain of Zhoushan sea area ecosystem
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#3 ALUBBESRFEEFROEULER

Tab.3 The transfer efficiency of discrete trophic levels in Zhoushan sea area ecosystem

1 111 v \% \% VIl VIII X
5.703 7.623 18.73 13.27 13.87 11.45
7.667 9.601 15.74 13.81 13.36 11.45
6.463 8.531 17.18 13.51 13.63 11.45 10.88 7.102
0.43; 9.338%; 10.50%; 9.821%
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Fig.4 Trophic relations of functional groups in Zhoushan sea area ecosystem
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Fig.5 Keystone species in the Zhoushan sea area ecosystem
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x4 ALUBBESTREHEEFESY
Tab.4 General characteristic parameters of the Zhoushan sea
area ecosystem

t/(km*>a) 1600913  1600.979
t/(km*a)  1269.469  1269.437
t/(km*a)  1020.59 1.020.622
t/(km*a)  1842.408 1842372
t/(km*a) 5 733.379 5733.41
t/(km*a) 2 564.14 2564.161
t/(km?-a) 2304 2304
/ 2.26 2.26
t/(km*a)  1283.41 1283.38
/ 54.409 54.400
/ 0.007 39 0.007 39
t/(km?) 42.346 42353
0.372 0.372
0.222 0.191
Finn 4.876 4.876
Finn 2.504 2.504

5733.379 t/(km?-a) 1 600.913 t/(km*a),
1 842.408 t/(km™a),
32.13% 2 564.14 t/(km™-a),
1 992.633 t/(km*-a)
/ 2.26
037  0.22

27.92%

Finn Finn
4.876 2.504
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ASSESSMENT OF ECOLOGICAL CARRYING CAPACITY OF SEBASTISCUS
MARMORATUS IN ZHOUSHAN SEA AREA IN THE ECOPATH MODEL

HAO Hui-Bo"?, JIANG Ri-Jin"? LAN Dan"? WANG Yue-Bin"?, SHAN Xiao-Luan’,
LI Peng-Fei'?, LIU Ming-Zhi"?, LI Xia-Fang"?, ~YANG Fan"?, YIN Rui"?

(1. Marine and Fisheries Research Institute of Zhejiang Ocean University, Zhoushan 316021, China; 2. Zhejiang Marine Fisheries
Research Institute, Scientific Observing and Experimental Station of Fishery, Resources for Key Fishing Grounds, Ministry of
Agriculture and Rural Affairs, Key Laboratory of Sustainable Utilization of Technology Research for Fishery Resources of Zhejiang
Province, Zhoushan 316021, China; 3. Shandong Rushan Marine Economic Development Center, Rushan 264500, China)

Abstract The Ecopath model of Zhoushan sea area ecosystem with 23 functional groups was constructed based on the
data of the 2021 fishery resources survey, and the general characteristics of the current ecosystem in Zhoushan sea area
were analyzed and the ecological capacity of the marbled rockfish Sebastiscus marmoratus in Zhoushan sea area was
estimated. Results show that the trophic level of the Zhoushan sea area ecosystem ranged from 1.000 (phytoplankton and
detritus) to 4.277 (stingrays), and Sciaenidae, shrimps, and stingrays were the key species in the Zhoushan sea area
ecosystem. The detritus food chain and the grazing food chain were the main food chains in the Zhoushan sea area
ecosystem. The contribution of detritus and phytoplankton to the food web was 61.32% and 38.69%, respectively. The
nutrient transfer efficiency starting from phytoplankton and detritus was 9.34% and 10.50%, respectively, and the total
nutrient transfer efficiency of the system was 9.82%. The total primary production/total respiration was 2.26, the system
connectivity index was 0.372, and the system omnivory index was 0.222. The overall characteristics of the ecosystem
reflected the low maturity state of the Zhoushan sea area ecosystem, which was in an unstable stage and easily affected by
external environmental changes. According to the model estimation, when the biomass of S. marmoratus increased to 8.6
times, S. marmoratus would reach the ecological capacity of 0.007 95 t/km’, at which the ecosystem would remain in
balance, and the overall characteristics of the ecosystem would be basically stable. Therefore, there is still a large potential
for S. marmoratus to proliferate in Zhoushan sea area.

Key words Zhoushan sea area; Ecopath model; Sebastiscus marmoratus; ecological capacity



