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Fig. 4 Distribution of fish by weight density in Hangzhou Bay
F1 BEFTEMBMHETHE
Tab.1 Ecological character of main fish dominant species
o2 3 312
. ' ' ' /(kg.km ) o ‘/(10 1nd.km ) W% N% % IRI
sampling season dominant species weight density individual density
Coilia mystus 8.68 1.92 25.67 34.59 91.67 5523.63
Collichthys lucidus 15.44 0.55 4570  9.89 66.67 3705.44
spring Cynoglossus lachneri 3.24 0.79 9.58 14.17 91.67 2177.79
Lophiogobiuso cellicauda 1.97 0.42 5.82 7.55 100  1336.76
Collichthys lucidus 36.26 9.70 61.40 4390 100 10529.39
3.11 6.65 527 30.11 91.67 3242.89
Lophiogobiusocellicauda
summer
Coilia mystus 3.29 3.16 557 1428 100 1984.24
Harpodon nehereus 8.34 0.92 14.12  4.14 91.67 1673.81
Coiliaectenes 18.37 4.22 27.63 40.15 100 6778.13
it Lophiogobiusocellicauda 10.10 4.14 15.19 39.37 91.67 5001.29
wnter Collichthyslucidus 29.83 1.30 4488 1232 83.33 4766.99
/4 ,N ,F , IRI

Note: W means weight percentage of dominant species in the fish; N means individual percentage of dominant species in the fish; F means
occurrence frequency of dominant species in the fish; IRI means dominance.
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Tab.2 Contribution of main dominant species to total weight and individual of fishes
weight individual pereentage
of young fishes
sampling season dominant species
B t P p t P %
Coiliamystus 0.14 3.15 0.01 0.05 21.98
Collichthys lucidus 093 21.58 0.00 0.69 2.98 0.01 1.61
spring Cynoglossus lachneri >0.05 >0.05 13.40
Lophiogobiuso cellicauda >0.05 >0.05 6.43
Coiliamystus >0.05 0.20 6.04 0.00 100
Collichthys lucidus 091 18.38 0.00 0.75 18.59 0.00 100
summer Lophiogobiuso cellicauda 0.13 2.80 0.02 0.60 18.36 0.00 100
Harpodonne hereus 0.13 2.31 0.05 0.11 2.86 0.02 83.33
Lophiogobiuso cellicauda 0.31 17.14 0.00 0.59  40.38 0.00 100
int Collichthys lucidus 0.85 53.23 0.00 0.24 16.87 0.00 11.59
winter
Coilia ectenes 0.53 29.24 0.00 0.67 45.02 0.00 97.90
: ﬁ t . P
Note: f means standard regression coefficient; # means ¢ value; P means significance.
2.5 )
b
b b
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Fig. 5 Numerical simulation on the diffusion of fish and warm water in winter

. Individual density of Coilia ectenes; b. Weight density of Coilia ectenes; c. Individual density of Collichthys lucidus; d. Weight

density of Collichthys lucidus; e. Individual density of winter; f. Weight density of winter.
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Effects of the thermal discharge from Qinshan Nuclear Plant on the
distribution pattern of fish

JIANG Chaopengl’ 2, XU Zhaoli', CHEN Jiajiel, SUN Lufengl, QUE Jianglongl

1. Key and Open Laboratory of Marine and Estuary Fisheries, Ministry of Agriculture; East China Sea Fisheries Re-
search Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: Based on the data taken from fishery resource surveying of the sea areas around Qinshan Nuclear Plant dur-
ing spring (2010-05), summer (2010-09) and winter (2009-12) and the mathematical simulation results of thermal dis-
charge diffusion in Qinshan Nuclear Plant, we studied the temporal and spatial distribution pattern of fish assemblies,
the dominant species, and the contributions of dominant species to fish quantities in the water of Qinshan Nuclear Plant.
The results showed that the density of fish in terms of individuals was highest in summer (22.10x10? ind/km?), interme-
diate in winter (10.52x10° ind/km?) and lowest in spring (5.55x10% ind/km”). However, the seasonal variation in fish
quantities in terms of weight was different from other waters. The fish density in terms of weight was highest in winter
(66.46 kg/km?), intermediate in summer (59.06 kg/km?), and lowest in spring (33.80 kg/km?).The seasonal variation in
fish resource quantities was different to other seas; the densities in terms of weight were higher in winter than those in
spring and summer. This was probably related to thermal discharge from the plant making the proximal sea regions
warmer than the surrounding sea waters, which could benefit the fish assemblies in winter because of a warm pool ef-
fect. Thus, fish assemblies aggregated in the thermal plume of the plant to overwinter. Horizontal distribution of ther-
mal discharge has an important effect on fish distribution patterns. The fish density in the thermal discharge seas in
summer was generally lower than other seas and was the opposite in winter: fish may have been stranded in the hot
thermal discharge plume areas, thus showing a higher fish density. Thermal discharge has different effects on fishes
with different adaptabilities to temperature; the warm temperature species that are adapted to relatively low temperature,
such as Coilia ectenes, can overwinter in the thermal discharge seas, while Collichthys lucidus, which has high thermal
tolerance, became the dominant species in the thermal discharge-impacted seas in summer. The adaptability to tem-
perature of the dominant species of fish determines the distribution characteristics of fishes; the most important domi-
nant species in winter was Coilia ectenes, whose contribution rate on the mantissa was up to 45.02. They aggregated
densely in the hot thermal discharge plume area, which caused the fish density in the thermal discharge seas to be
greater than the surrounding waters. The thermal discharge-inducedchange in the fishes’ environment led to the forma-
tion of new wintering grounds, which would be likely to form a new fishing season, leading to changes in local fishery
attributes.

Key words: Qinshan Nuclear Plant; thermal discharge; fish; dominant species
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