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Impact of Impoundment and Operation Duration of Yinpan Hydropower Station
on Fish Community Structure and Ecological Type in Wujiang River

XIONG Mei—hua',SHAO Ke', SHI Fang', XU Nian', LIU Xiao—shuai’, YE Qing’,ZHU Bin'

(1. Institute of Hydroecology , Ministry of Water Resources and Chinese Academy of Sciences, Key Laboratory of
Ecological Impacts of Hydraulic—Projects and Restoration of Aquatic Ecosystem , Ministry of Water Resources,
Hubei Engineering Research Center of Hydroecology Protection and Restoration, Wuhan 430079, P.R. China;

2. Yalong River Basin Hydropower Development Co., Ltd, Chengdu, 610056, P.R. China;
3. Shanghai Aquatic Wildlife Conservation and Research Center , Shanghai, 202162, P.R. China)

Abstract: Yinpan hydropower station began operation in April 2011 and is one of 11 cascaded hydro-
power stations on Wujiang River. In this study, we analyzed fish resource conditions and community
structure before (2005, 2008, 2009) and after (2011, 2012, 2017) the impoundment of Yinpan reser-
voir. The analysis was then used to assess the impact of river habitat alteration caused by the cascaded
power station and operation duration on fish community structure and ecological type. The objective
was to provide a reference to support strategic planning to conserve fish resources and restore biodiver-
sity in this river section. The study was based on fish resource surveys conducted in each of the years
previously listed, above and below Yinpan hydropower station in the lower reaches of Wujiang River.
Fish species composition and community structure were analyzed using diversity indices and multivariate
statistical methods. A total of 93 fish species were recorded over the 6 years, and the number of spe-
cies recorded by year were 52, 60, 69, 47, 39 and 48 in 2005, 2008, 2009, 2011, 2012 and 2017, re-
spectively. There was an upward trend before impoundment and a marked decrease after impoundment,
with significant recovery by 2017. As a result of habitat alteration, the dominant fish species changed
significantly to species that prefer lacustrine conditions. The Shannon—Wiener diversity and Pielou
evenness indices of the fish community were stable in 2005, 2008 and 2009, but decreased dramatical-
ly the first two years after the impoundment and then increased significantly by 2017. The Margalef
richness index gradually increased before impoundment, decreased sharply for the first two years after
impoundment and then increased significantly in 2017. Cluster analysis shows that the fish community
structure changed after impoundment and the community, in the six years surveyed, clustered into
three groups (Bray—Curtis similarity level of 61.79%). The fish communities during 2005, 2008 and
2009 clustered as a single group, those in the first two years after impoundment (2011, 2012) clustered
as the second group, and the fish community in 2017 formed a third group that was significantly differ-
ent (P<0.05). After impoundment, the dominant ecological types were omnivorous fish species that pre-
fer slow water, inhabit bottom water and lay viscous eggs. However, the proportion of fish species that
prefer the upper water layer and static water had increased significantly by 2017. Based on these find-
ings, in order to establish effective protection measures, it is necessary to consider the operating charac-
teristics of the power station and the status of tributaries, based on continuous monitoring of fish re-
sources.

Key words: fish community structure; ecological type; cascaded hydropower stations; river habitat;

Wujiang River



