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Preliminary Study on the Induction Velocity of Three Cobitidae Species
in Heishui River

ZHANG Lian-bo', YAO Wei-zhi', SONG Yi-qing'?

(1. Key Laboratory of Aquatic Science of Chongging, Research Central of Fishery Resources and Environment,
College of Fisheries, Southwest University, Chongqing 400716, P.R. China;
2. Shanghai Investigation, Design and Research Institute CO., Ltd, Shanghai 200335, P.R. China)

Abstract: The induction velocity, the lowest water flow velocity that induces a fish to begin actively
swimming, is a key characteristic of fish swimming behavior. Induction velocity data is necessary for
setting the design velocity in low flow areas of fish passage facilities and selecting suitable locations
for releasing fish. In this study, the induction velocity of Paracobitis variegates, Schistura fasciolatus,
and Oreias dabryi from Heishui River was measured using a stepped velocity test. The test was carried
out in a closed fish swimming flume (75 cmx20 cmX20 cm) from April 29 to May 6 of 2018. All test
fish were collected from Heishui River using cages and acclimated for 1 h at a flow speed of 0.5 BL/s
before testing began at an initial speed of 0 BL/s. Results show that the absolute induction velocity and
relative induction velocity of the three Cobitidae species were all significantly different (absolute induc-
tion velocity: F=18.15, df=59, P<0.05; relative induction velocity: F=17.23, df=59, P<0.05). The range
of absolute induction velocities (U,_;,q) of the three species was 5.7—13.2 cm/s, and the range of relative
induction velocities (Ug_,q) was 0.6—1.5 BL/s. The U,_;,q of Paracobitis variegates was significantly
higher than that of Schistura fasciolatus and Oreias dabryi. Conversely, Ug_,q of Paracobitis varie-
gates was significantly lower than that of the other two species (P<0.05). There was no significant dif-
ference in absolute induction velocity or relative induction velocity between Schistura fasciolatus and
Oreias dabryi (P>0.05). The induction velocity for all fish tested was significantly correlated with fish
body length. U,_;, increased with body length, while Uy ;4 decreased with body length. Body length
was the major factor affecting the induction velocity for all three species.The rheotaxis rate of the three

fishes presented an exponential relationship with the water velocity, and the function was described as

Py=97.93¢ " . This investigation provided fundamental data on fish swimming behavior, and a
reference for setting velocity criteria for fish passage facilities and selecting appropriate locations for
fish release.
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