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Abstract

Our study was based on the long-term surveys with respect to the major reservoirs located in the

Yeongsan and Seomjin river basins. A total of 45 survey sites have been surveyed four times a year from 2008
to 2017. We identified 166 zooplankton species, including 127 rotifers, 26 cladocerans, and 13 copepods. Mean
population density and species number of small reservoirs were higher than those of mid and large reservoirs.
Considering outliers exceeding the 90th percentile between species occupancy and mean abundance, 10 of 11
habitat generalists were rotifers, and Bosmina longirostris was the only cladoceran. Habitat specialist consisted
of three species of rotifers and emerged from one to three survey sites. According to the modularity results, it
was found that the survey sites covering the entire river basins were characterized into five groups, which was
similar to the classification by maximum water surface areas (MWSA). The result of the eigenvector centrality
showed that the size of MWSA had a greater impact on the similarity of zooplankton community structure
between reservoirs than the difference in distance between reservoirs. In the case of survey points in near
dam or estuary bank of Juam and Youngsan reservoirs, modularity class were separated from other internal
survey points of those. Given that the zooplankton interactions may contribute to freshwater functions more
than species diversity. These topological features provide new insight into studying zooplankton distribution
patterns, their organization and impacts on freshwater-associated function.
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Table 1. List of survey sites and zooplankton community composition from 2008 to 2017 in Yeongsan-Seomjin river basin.

Maximum water The number of species The number of individuals
Reservoir 5
surface area (km) Rotifer Cladocera Copepod Rotifer Cladocera Copepod

Baekwoonje 0.8 33 9 1 6,420 480 42
Bojenje 0.1 37 4 0 1,361 23 0
Bongamje 0.5 45 6 0 7,019 201 0
Boseung lakel 1.8 38 3 1 6,756 155 1
Boseung lake2 1.8 35 5 1 5,647 227 7
Buljapje 2.0 35 3 1 3,206 379 1
Daedong lake 1.2 43 7 1 5,219 615 6
Daedongje 1.2 41 4 1 11,781 820 5
Damyang lakel 4.1 28 6 0 2,225 42 0
Damyang lake2 4.1 29 7 1 3,350 512 7
Dongbuk lakel 6.6 33 6 1 4,191 107 33
Dongbuk lake2 6.6 27 4 1 4,292 30 9
Dunjenje 0.8 45 6 2 8,219 670 20
Gaechoje 0.6 47 6 0 20,174 467 0
Gungokje 0.5 36 5 2 20,453 253 77
Gwangju lakel 1.9 38 5 1 1,239 138 3
Gwangju lake2 1.9 33 7 1 3,323 2,822 6
Hadong lake 1.5 23 5 2 2,290 229 41
Hakpaje 0.8 38 6 1 6,015 908 371
Jangseung lakel 6.9 32 6 1 8,338 205 3
Jangseung lake2 6.9 33 4 0 7,622 993 0
Jangsuje 0.7 34 7 3 8,132 7,228 21
Jejeongje 0.6 49 8 2 8,342 646 34
Juam lakel 33.0 28 6 1 3,768 284 52
Juam lake2 33.0 33 7 1 7,897 259 19
Juam lake3 33.0 32 5 1 6,701 110 45
Keumbho lakel 233 22 7 0 4,231 159 0
Keumbho lake2 233 25 6 1 5,086 207 19
Keumbho lake3 233 22 3 0 7,456 129 0
Naju lakel 7.8 30 8 0 7,776 178 0
Naju Lake2 7.8 29 5 0 3,627 444 0
Odongje 0.6 43 7 0 4,908 263 0
Sangsa lakel 7.8 31 5 0 2,971 88 0
Sangsa lake2 7.8 30 7 1 5,129 113 57
Sopoje 2.9 38 6 1 6,097 183 39
Sudongje 0.7 36 8 1 3,778 879 26
Sueo lakel 1.5 27 5 1 3,291 139 15
Sueo lake2 1.5 32 7 1 2,634 131 19
Suyangje 1.6 32 4 1 8,598 1,577 161
Youngam lakel 429 28 6 2 6,151 119 8
Youngam lake2 429 28 6 1 7,804 278 16
Youngam lake3 429 29 8 2 19,949 1,291 185
Youngsan lakel 34.6 35 7 1 5,762 1,618 13
Youngsan lake2 34.6 40 9 0 12,374 2,851

Youngsan lake3 34.6 41 7 0 13,169 1,596
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Fig. 1. Number of zooplankton species (A) and individuals (B) in 31 study sites during the study period (2008~2017).
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(A) Abundance (y axis) and occupancy (x axis) plot for the zooplankton abundance. Species that turned out to be outliers in the

quartile were divided into habitat generalists (abundant; >200 mean abundance, >40 sampling sites) and habitat specialists (locally

abundant;

>200 mean abundance, 3> sampling sites). (B) Linear regression analysis result of average of mean abundance (y axis)

and occupancy (x axis) plot for the zooplankton abundance. Data were converted to natural log-transformed for statistical analysis.
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