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Fig.1 Experimental apparatus for testing
fish swimming ability
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T 1 min N AYEERE R EC BHE B SR (tail beat fre-
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B 8 (stride length, SL) . %5 J& 3 Mg 48 Ui 3 4 50 55
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o Ul S2 86 fa AR T R K (BL) 19 37 kol
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SPSS 18.0 #4758 11 43 M, Xt 4R K A 8 4R X fs A
Ui Vs BE 45 1 IR0 R 45 R A R R 4 R
AR VER B CF B {H + F5 #E22) (Mean+ SD)
Lt One-Way ANOVA 43 # 22 4, P <0. 05
FRERBE,
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Fig.2 Relationship between non-fatigue impingement
speed (Uin, ) and critical swimming speed (U, )
of juvenile silver carp
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Fig.4 Relationship between non-fatigue impingement

speed (U;mp) and gait transition speed (U )
of juvenile silver carp
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BT £ B SR BB A% 2 15 3% 45 2y =X R 2 B 5 7K 3 1)
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Research on Non-Fatigue Impingement and Gait Transition Behavior of

Juvenile Silver Carp (Hypophthalmichthys molitrix)
LIU Xie-yi*, XU Meng®, YUAN Xi*, HUANG Ying-ping®*, TU Zhi-ying"*"

(1.College of Biology and Pharmacy, China Three Gorges University, Yichang 443002,P.R.China;
2.Cooperative Innovation Center for Geological hazards and Ecological Environment in the Three Gorges
Area of Hubei Province, China Three Gorges University, Yichang 443002,P.R.China;
3.Engineering Research Center of Eco-environment in Three Gorges Reservoir Region, Ministry

of Education, China Three Gorges University, Yichang 443002,P.R.China)

Abstract: Water flow profoundly affects fish swimming behavior. Changes in flow velocity stimulate the
sensory organs of fish, affecting activity mode and stimulating complex reaction mechanisms. In this stud-
y, we investigated the swimming behavior of juvenile silver carp (Hypophthalmichthys molitriz) in the
medium velocity range and studied adaptations to changes in water velocity. Juvenile silver carp [ body
weight (9.82+3.81) g, body length (BL, 8.56=£1.11) cm) ] were acclimated for a week before testing.
Non-fatigue impingement, tail beat and gait transition of the test fish, and their relationship to critical
swimming speed (U ), were investigated in a swim chamber at 22°C using the stepped velocity test. The
average relative critical swimming speed (U.;,) was (6.0020.93) BL/s and the non-fatigue impingement
speed (Uj;,,) and gait transition speed (U,,,) were both positively correlated with the critical swimming
speed: Uy =1.03 Uy, +1.26 (R*=0.86, P<C0.01), U,y =0.59 Ugy +1.55 (R*=0.43, P<C0.01). The
non-fatigue impingement speed was also positively correlated with gait transition speed, U ., =0.51U,,, +
2.72 (R*=0.41, P<C0.001). In the medium velocity range (2 —4 BL/s), both tail beat frequency (TBF)
and stride length (SL) increased with water velocity. Non-fatigue impingement was first observed at
4.62 BL/s and the gait transition occurred at 5.08 BL/s. After the energy conserving gait transition, TBF
decreased slightly with increasing flow velocity as SL increased. Our results show that non-fatigue im-
pingement significantly affects swimming behavior and gait transition speed, and there is an interaction be-
tween non-fatigue impingement and gait transition. Non-fatigue impingement increases energy consump-
tion and the higher the velocity at impingement, the higher the gait transition velocity. This research pro-
vides a reference for behavioral aspects of fish ecology to support fish resource conservation and fishery
management.

Key words: silver carp; gait transition behavior; critical swimming ability; swimming behavior



