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Preliminary study on the variation of the carrying capacity of fishery
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ABSTRACT An artificial reef is one or more objects of natural or human origin deployed pur-
posefully on the seafloor to influence physical, biological, or socioeconomic processes related to
living marine resources, which is applied to improve marine environment and protect fishery re-
sources. LLarge numbers of artificial reef projects have been carried out in China since the begin-
ning of 21 century, so as to restore marine habitat. It is practically very important for future
construction of the artificial reefs that the fishery resources enhancement of the artificial reef can
be scientifically evaluated. There are 3 types of fish and macro-invertebrates (i. e. Type I. [ ,
and [[[) in artificial reef area. Type [| animals inhabit surrounding areas and do not contact arti-
ficial reef, whose biological data can be obtained by trawling. Based on the survey data of fish-

ery resources in artificial reef area of Shengsi in Zhejiang Province, the density of fishery re-
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source is analyzed, and the variation tendency of the fishery resource density is simulated by u-
sing improved Logistic model. The parameters of the model are calculated via Genetic Algo-
rithm method. The result indicates that the original ecological carrying capacity is approximate-
ly 6.00~8.03 ind/km ¢« kW, and the enlarged carrying capacity is approximately 4.4 ~5. 89
ind/km « kW of type [[ fish and macro-invertebrates in the artificial reef area. The carrying ca-
pacity has periodically fluctuated along with the change of seasons.
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Table 1  Density survey of fish and macro-invertebrates in the artificial reef area

T A5 b5 i) RS PR % B (ind/km « kW) T A 5 i) EEFYS HWIRSE P (ind/km « kW)
Sampling time No. of the Density of fish and Sampling time No. of the Density of fish and
(Year-Month) quarter macro-invertebrates (Year-Month) quarter macro-invertebrates

2004-11 1 6.22 2006-05 7 10. 23

2005-03 2 6. 94 2006-08 8 14. 21

2005-05 3 8. 98 2006-11 9 12. 20

2005-08 4 11. 89 2007-05 11 15. 36

2005-11 5 14.16 2007-09 12 9. 34

2006-04 6 13. 95
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Fig. 1 The basic flow chart and framework of Genetic Algorithm
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Fig. 2 The variation of fishery resources density in Fig. 3 The variation of the capacity of demersal
artificial reef area simulated by Logistic model animals in artificial reef area
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