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Fish Assemblages under Different Running Status of the No. 1 Ship Lock of the Gezhou Dam
XIONG Feng', WANG Cong-feng'*, LIU De-fu’, WANG Ling-long', QIN Xiao-hui', SHI Xiao-tao*

(1. College of Hydraulic and Environmental Engineering, China Three Gorges
University, Yichang 443002, P.R. China;
2. Synergistic Innovation Center of Geological Disasters and Ecological Environment in the
Three Gorges Region in Hubei Province, Yichang 443002, P.R. China;
3. College of Resources and Environmental Engineering, Hubei University of
Technology, Wuhan 430068, P. R. China;
4. College of Chemistry and Life Science, China Three Gorges University,
Yichang 443002, P.R. China )

Abstract: Gezhou Dam blocks the migratory channel and fragments fish habitat, negatively affecting the fishery re-
source in the Yangtze River. The artificial breeding and releasing program in Yangtze River, although important, is
not sufficient to maintain genetic diversity. The ship locks act as a biological channel connecting segments upstream
and downstream of the Gezhou Dam and No. 1 ship lock has the best potential for fish passage. In this study, fish
abundance and fish density were monitored while water was accumulating ( gate closed) and while it was being dis-
charged ( gate open) in No. 1 ship lock of Gezhou Dam. Fish monitoring was accomplished using double-frequency
identification sonar ( DIDSON) and other parameters including water velocity, temperature, dissolved oxygen
(DO) and pH were measured near the ship lock with a multi-sensor water quality probe. The relationship between
water quality, hydrodynamics and fish activity was analyzed under different operating conditions in No. 1 ship lock.
Between 10: 15, April 26 and 7: 10, April 27, 2013, the No. 1 ship lock opened and shut 14 times. Fixed-detec-
tion was conducted , near the lock head, for 40 —45 minutes during each cycle; 15 minutes before the lock opened,
10 — 15 minutes during the water release period and 15 minutes after the lock closed. Results show that fish density
during water release was higher than before the lock opened and after the lock closed. Fish density during all pha-
ses of the operational cycle tended to decrease from 10: 00am to 7: 00am the next morning. Fish density peaked at
noon (11: 00 =12: 00) before the lock opened, while fish density during water release and after the lock closed
peaked from 10: 00 to 11: 00. Water releases from the No. 1 ship lock had a large influence on the flow velocity and
DO concentration in the region near the lock, while no obvious influence was observed for pH and temperature.
Correlation analysis showed that fish density was significantly related to the flow velocity and DO, while there was
no significant correlation with pH and temperature. In conclusion, release of water from the ship lock changed the
water environment near the lock and fish were clearly induced into the downstream entrance of the lock chamber.
This study will supply basic data for a study on the feasibility of the ship lock serving as a fish passage and provide
new insights on fish behavior.
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