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Survey area in the study
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Tab. 1 Fish density distribution in different periodsin Shijiao reservoir, Beijiang River

A il WA BUME O BORE MERRER (ind/m®)  95% A7 X H)/(ind/m”) A5 REK
survey period survey area min max X+SD 95% confidence interval coefficient of variance

2015 4F 12 H [ X Tarea 0.000660 0.081074 0.0140+0.0174 0.0079~0.019 1.2438
December 2015 111 Ilarea  0.000379  0.012167 0. 0044+0.0034 0.0026~0.0063 0.7611

X Ilarea  0.000613  0.012907 0.0049£0.0034 0.0036~0.0062 0.6977
2016 4E 3 A [IX Tarea 0.123168  0.467749 0.25020.0691 0.2304~0.2701 0.2761
March 2016 X Iarea  0.000000  0.501308 0.10310.0982 0.0784~0.1279 0.5302
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June 2016 I[X Ilarea 0.004061  0.180326 0.0432+0.0338 0.0373~0.04912 1.0849

X IMarea  0.026956  0.446772 0.1045%0.1189 0.0246~0.1843 0.7809
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Fig. 2 Different features of fish in the echogram in Shijiao Reservoir, Beijiang River
a. Dispersed fish; b. Assembled fish. The two diagrams use the same legend (minimum threshold is =70 dB).
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Fig. 3 Vertical distribution of the fishes in different
periods in Shijiao Reservoir, Beijiang River
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Fig. 4 Box plot of various behavioral descriptors of fish in Shijiao Reservoir, Beijiang River in December 2015 and June 2016
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The minimum and maximum values (bars) are shown. The circles and stars represent mild outliers and extreme outliers respectively.
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Seasonal variation of fish density and behavior in Shijiao Reservaoir,
Beijiang River by using hydroacoustic methods

WU Zhi, LI Jie, ZHU Shuli, LI Xinhui

Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Experimental Station for Scientific
Observation on Fishery Resources and Environment in the Middle and Lower Reaches of Pearl River, Ministry of Ag-
riculture, Guangzhou 510380, China.

Abstract: Beijiang River, the second largest river of the Pearl River Basin, is an important species gene pool
which has 143 species fish in datum. Shijiao reservoir is the first cascade river-type reservoir between Qingyuan
hydro-junction and Feilaixia hydro-junction. Because of the blocking effect and other human activities, fishery
resources had a declined tendency. Up to now, no relative research was reported in this area since the hy-
dro-junction was built, so the actualities of fishery resource is unknown. To understand the current situation of fish
resource, a split beam echosounder EY60 (120 kHz, 200 W) was used to survey the fish resource and behavior
feature from 2015 to 2016 in different seasons. All the surveys were divided into a certain elementary distance
sampling unit EDSU, so that for every survey, 200250 EDSU with independent estimates of biomass, density and
behavior were available. Echoview 4.9 was used to process acoustic data. The results show that there was signifi-
cant difference in fish density, behavior feature in different survey periods and different survey areas. The average
fish density in the survey area was (0.008+0.0125) ind/m’ in December 2015, (0.1601+0.1123) ind/m’ in March
2016 and (0.0405+0.0449) ind/m® in June 2016 respectively. Fish individuals had evident seasonal variation ten-
dency, characterized that fish mainly resided in dam area in winter and spring and migrated to upstream area in
summer. According to the vertical distribution data, fish mainly distributed in 4—12 m layers and the distribution
had significantly difference in different area (F=12.35, P<0.01). Fish’s behaviors such as swimming speed,
swimming direction and depth preference were significantly different in different season. Take migration direction
as examples, fish mainly migrated horizontally from dam area to upstream area and swimming down in vertical
direction in summer, winter has opposite situation. As a whole, this study reveals a clear pattern of fish distribution,
migration and behavior feature in different season, and shows the applicability of acoustic method to study fish
behaviors in large scale area. The results can provide reference for fishery resources sustainable development and
fishery engineering design of Beijiang River.
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