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A. The frequency of crossing the midline no bubble curtains; B.

The frequency of attempt to cross the midline with bubble curtains; C.
The frequency of crossing the midline with bubble curtains. The same let-
ters are of no significant difference in the same density (P >0.05) , those
with different letters are of significant (P <0.05).
Fig.3 Frequency of Hemibarbus maculates crossing
and attempt to cross the midline before and

after opening bubble curtains
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Fig.4 Frequency of Onychostoma sima crossing
and attempt to cross the midline before and

after opening bubble curtains
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R? and P, is the linearity and correlational analyses between frequency of attempting to cross midline and time; R3 and P, is the linearity and correla-
tional analyses between frequency of crossing midline and time, P <0.05 is significant correlation, the same below.
Fig.5 Frequency of Hemibarbus maculates attempting to cross and crossing the midline for

every 10 minutes after opening bubble curtains
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Fig.6 Frequency of Onychostoma sima attempring to cross and crossing the midline for every

10 minutes after opening bubble curtains
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Avoidance Responses of Hemibarbus maculates and Onychostoma sima
to Bubble Curtains with Different Density

BAI Yan-qin', LUO Jia', NIU Jun-tao' , CHEN Qiu-wen', ZHU Hai-feng',
LIU De-fu', XU Yong', SHI Xiao-tao'*

(1. Engineering Research Center of Eco-environment in Three Gorges Reservoir Region,
China Three Gorges University, Yichang 443002, P. R. China;
2. Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem,
Ministry of Water Resources, Wuhan 430079, P.R. China. )

Abstract; The avoidance responses of Hemibarbus maculates and Onychostoma sima from Beipan River to bubble
curtains with different density were investigated under laboratory conditions. The density of bubble curtains consis-
ted of air pressure, air-hole spacing and air-hole diameter. The air pressure of each bubble curtains was 14.7 kPa,
air — hole spacing was 1.0 em, 2.5 e¢m and 4.0 em and air-hole diameter was 1.0 mm, 1.5 mm and 2.0 mm re-
spectively. The result showed all of the nine bubble curtains have a certain degree of intercepting on Hemibarbus
maculates and Onychostoma sima, and the bubble curtain with 1.0 em air-hole spacing and 2. 0 mm air-hole diame-
ter had the best intercepting effects on Hemibarbus maculates, results a average intercepting rate at 96. 00% =
2.65% . The bubble curtain with 1. 0 ¢cm air-hole spacing and 1.5 mm air-hole diameter had the best intercepting
effects on Onychostoma sima , results a average intercepting rate at 95.33% +3.06% . This research provided theo-
ry and technology reference for blocking fish by physical barriers technology.

Key words: bubble curtains; Hemibarbus maculates; Onychostoma sima; avoidance response



