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Table 3 Calculation formulas of £ diversity indices
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Fig.2 pdiversity and its components of fish species in the Haizhou Bay
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Fig. 3 Distributions of £ diversity and its components of fish species in the Haizhou Bay
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P diversity and its components of the fish community in the Haizhou Bay
during autumn and the relationships with environmental factors

3

Li Xuetong ?, Xu Binduo ", Xue Ying"?, Ren Yiping"*?, Zhang Chongliang ">

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Field Observation and Research Station of Haizhou Bay Fish-
ery Ecosystem, Ministry of Education, Qingdao 266003, China; 3. Laboratory for Marine Fisheries Science and Food Production Processes,
Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: This study aims to understand the characteristics and variability in the § diversity of fish community and
its influencing environmental factors in the Haizhou Bay, which was rich in fishery resources in history but seri-
ously declined in recent years due to overfishing and environmental pollution. The data were collected from fishery
resource surveys conducted in the Haizhou Bay and its adjacent waters from 2013 to 2017 using bottom trawl in au-
tumn. S diversity was measured by Serensen dissimilarity index using pairwise and multiple-site methods. Addition-
ally, g diversity was divided into turnover and nestedness components and the results were analyzed visually by vi-
olin plots. On this basis, the generalized dissimilarity modelling (GDM) was used to analyze the relationship
between £ diversity and its components with environmental factors. The results of this study showed that the £ di-
versity of fish community and its components fluctuated remarkably among survey years, the fluctuation was larger
in the shallow water, less for the deep water, and remained at a relatively stable level regarding the whole sea area.
The proportion of the turnover component in § diversity was basically maintained at more than 80%. The compon-
ent of turnover was significantly larger than that of nestedness, implying the changes of fish community in the
Haizhou Bay were dominated by turnover. The salinity and chlorophyll concentration of seawater were the main
factors influencing f diversity and its turnover component, and the accumulated deviance explained rate of salinity
and chlorophyll were 28.05% and 23.33%, respectively, the influence of water temperature was weak. The environ-
mental factors selected in this study had a low explanatory rate for the nestedness component, which was only
1.52%. Our results implied that the characteristics of fish community have been driven by the environment, and the

community development can yield corresponding adaptive to environmental changes. The process of changes in
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diversity of fish community may be complex. For instance, salinity and chlorophyll concentration affect the prey
density of fish and thus affect § diversity, however, more influencing factors have not been evaluated. Further stud-
ies on f diversity and its components are necessary to understand the mechanism of changing characteristics of fish
community, and to provide scientific reference for the establishment of marine reserves as well as the optimization

of marine conservation strategies.

Key words: fish community; f diversity; environmental factor; generalized dissimilarity modelling; Haizhou Bay
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