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Fig. 1 Location of survey stations in Chongming

Island adjacent waters
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Table 1 Species composition of each functional groups for the Chongming Island adjacent waters ecosystem model
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2
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9 IR JRF (Coilia mystus), J165%(C. nasus)
10 PSR ik il WSk My A8 (Collichthys lucidus)
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Fig.2 Food web of the Chongming Island adjacent water ecosystem
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Table 2 Input parameters of Rpath model function group for Chongming Island adjacent waters ecosystem
% it e e e St

1 TR 1.00 5.600 0 200.000 - 0.46 - -

2 TSI 2.00 4.000 0 25.000 180.000 0.26 - -

3 LIS 3.07 0.049 4 7.600 28.900 0.98 0.000 004 0.05
4 R 3.21 0.000 05 8.000 28.900 0.32 - 0.16
5 HoAtu I 3.07 0.004 5.650 26.900 0.95 0.000 022 0.25
6 =R T 3.13 0.0137 3.500 11.000 0.20 0.000 233 0.16
7 AR 2.68 0.002 9 4.000 15.000 0.80 0.000 046 0.36
8 INEh R 3.19 0.048 1 2.370 7.900 0.34 0.000 233 0.31
9 %)% 3.28 0.010'5 1.590 5.296 0.42 0.000 473 0.36
10 kA A 3.89 0.0113 1.600 6.060 0.75 0.000 937 0.24
11 Je kAt 432 0.003 2 1.890 6.770 0.38 0.000 341 0.22
12 Ky bifg 3.85 0.029 5 0.958 4.700 0.38 0.000 201 0.25
13 AN R0 (TP 3.30 0.005 1.754 6.400 0.95 0.000 004 0.1
14 IR R RAKAD) 3.30 0.011 0 1.754 6.400 0.48 0.000 086 0.13
15 R R A 2 (gL 429 0.014 5 0.600 4.700 0.33 0.000 099 0.28
16 AN JEARG 10245 (TGP ) 3.51 0.024 3 1.220 4.600 0.75 - 0.52
17 N TEARG £ 24 (TR 7K 2 3.37 0.006 1.220 4.600 0.95 - 0.33
18 JAT PR P £ 28 (Mg 2R ) 4.03 0.000 2 0.958 4.700 0.90 0.000 002 0.19
19 SIS 3.87 0.002 3.000 10.000 0.95 0.000 002 0.27
20 /NSRRI AE ) 2.15 4.900 0 9.280 33.000 0.01 - 0.13
21 JEMAR A 2.01 0.100 0 4.540 17.128 0.69 - 0.01
22 HPLIEE 1.00 36.200 0 - - 0.38 - -
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Fig.3 Mixed trophic impacts between functional groups in the Chongming Island adjacent waters ecosystem
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Table 3 General characteristic parameters of Chongming Is-

land adjacent waters cosystem
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AR (Ckm T aTh) 1266.65
SR G P (tkm 2! 1 120.00
HRGE T/ (tkm 2a ) 557.45
IR B (TPP/TR) 1.99
SR B SR Y R (TPP/TB) 75.50
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Fig. 4 Analysis of parameter uncertainty in the Rpath model for Chongming Island adjacent waters
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Research on the structure and characteristics of Chongming
Island adjacent waters ecosystem based on Rpath

Wang Wen', Zhao Xiujiang”?, Ding Ling®, Han Dongyan"*, Chen Jinhui**, Wu Jianhui*®

(1. School of Ocean Science, Shanghai Ocean University, Shanghai 201306, China; 2. China Three Gorges Group Co. Ltd., Wuhan 430010,
China; 3. Shanghai Survey, Design and Research Institute Co. Ltd., Shanghai 200126, China; 4. Joint Laboratory for Monitoring and Pro-
tection of Aquatic Organisms in the Yangtze River Estuary, Shanghai 201306, China; 5. Shanghai Aquatic Wildlife Conservation and Re-
search Center, Shanghai 200092, China)

Abstract: Based on the comprehensive fishery survey in the Chongming Island adjacent waters in November 2020,
January 2021, April 2021, and August 2021, we used an open-source program Rpath to build a mass balance model
containing 22 functional groups for this area. The ecosystem structure and characteristics in this sea area were then
studied. Results showed that the trophic level for these 18 functional groups ranged from 1 to 4.32, with the highest
trophic level of bottom carnivorous fish. The ecological transfer efficiency of small benthic organisms is the lowest
(0.01), suggesting a bottleneck in their energy transfer to higher trophic levels and indicated it was the bottleneck to
limit the energy transfer in the benthic food chain. The analysis of the overall characteristics of the ecosystem
shows that the total system throughput of the Chongming Island adjacent waters ecosystem was 2 909.42 t/(km’-a),
which was lower than that of the nearby marine ecosystem. Phytoplankton contributes 60% of the energy to the total
primary productivity of the ecosystem and was the main nutrient source of this ecosystem. The total primary produc-
tion/total respiration is 1.99 and the system omnivorous index is 0.18. This indicate that the Chongming Island adja-
cent waters ecosystem has low maturity, simple trophic interaction, and low recovery ability after disturbance. Sens-
itivity analysis showed that functional group biomass was the main index that affected the accuracy of ecosystem
model output. The results of this study can provide a reference for the evaluation of the effect of the Changjiang

River fishing ban.

Key words: Chongming Island adjacent waters; mass balance model; Rpath; ecosystem characteristics
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