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Fish Schooling Behavior Observed in Laboratory Water Flume

OKAGUCHI Maki', MORI Takayuki? and MORII Toshihiro**

(Received December 27, 2002)

Summary

A fish schooling behavior is observed in a laboratory water flume to investigate a mathematical model
describing the fish swimming in flow in hydraulic structures such as a canal and a fish-way constructed in
a diversion work. Bitterlings are employed in the observation test. A group of five bitterlings is placed in
shallow water in a test section 30 cm in width and 100 cm in length prepared in the laboratory water flume
300 cm long, and is made to swim freely. Two obstacle structures are attached on a side of the test section
of the water flume to form a stagnation of water and a flowing current. The fish schooling behavior is
recorded by a video camera and analyzed to determine positions of an individual fish consisting the fish
schooling. The flow velocity is monitored at an entrance of the test section of the water flume. 0, 5, 10 and
15 cm/s of the velocity are selected for the observation test of the fish schooling behavior, in which 0 cm/s
means no flow in the water flume. Five observations are repeated with changing the group of five bitterlings
at each level of the monitored velocity of flow. The positions of the individual fish are read and digitized by
1 second interval during five minutes observation. Then these positions are plotted on an area of the test
section of the laboratory water flume to show some pattern of the fish’s swimming behavior. It is found from
this plot that a frequency which the individual fish passes on and enters into a block divided within the test
section of the water flume according to the flow pattern changes with the velocity of flow in the water flume.
It is also found that, from a plot of radius defining the distributed area of the fish schooling with time, the
fish schooling behavior is destroyed with increasing velocity of flow in the water flume.

Key words: Fish schooling behavior, Bitterlings, Laboratory water flume test
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