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Abstract

In order to accumulate fundamental data for control of fishes' behavior at the real fishing
ground, the fitness of the numerical model for describing the behavior of fishes was examined by
the marine fish.

Mullet, Mugil cephalus were used as experimental fishes. The numerical model of fishes’
behavior presented in our earlier paper was modified on the vertical movement of fish school.
For the comparision of parameters of the modified numerical model between mullet and rainbow
trout, the estimated values of parameters were identified with dimension. The fitness of the
modified numerical model was examined by the comparision between experiment and simulation
on the several indexes represented by fishes’ swimming characteristics.

The obtained results are summarized as follows :

1. The non-dimensional parameter a’ of propulsive force and k,” of interactive force by the
experiment without model net showed a similarity, but the non-dimensional parameter k. of
schooling force for rainbow trout was lager than one for mullet and the non-dimensional
parameter &, of repulsive force for mullet was lager than one for rainbow trout.

2. The non-dimensional parameter a” and k,” for rainbow trout by the experiment with model
net were a little lager than ones for mullet, but non-dimensional parameter £, and %k, for
mullet were lager than ones for rainbow trout.

3. The non-dimensional parameter k. and k,” showed the largest and the smallest value
among the non-dimensional parameters for rainbow trout and mullet, respectively.

4. The fitness of the modified numerical model was confirmed by means of the comparision
between experiment and simulation on the swimming trajectory of fishes, the mean distance of

-174-



B 28 A M8 KiE 2dYd 33 AR

individual from wall, the mean swimming speed, the mean swimming depth and the mean

distance between the nearest individuals. Especially, the similarity of mean swimming depth

was improved by using the modified numerical model.
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Table 1. Details of fish size used in the experiment
by the circular water tank

. No.of Body weight Body length Body height Body width
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Fig. 1. Construction of the circular water tank.
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Fig. 2. Construction of the model net used in
experiment.
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Fig. 3. Model of the fish behavior for leader net on
slope of the sea bottom.
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Table 2. Results of experiment in the circular
water tank

Swimming Swimming Distance of individual ~ Nearest distance

Expeniment  speed depth fromwall oftank  between individuals
(cmi/sec) fcm) (cm) (cm)
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Fig. 4. Swimming trajectory of mullet in the
circular water tank for 5 minutes.
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Table 3. Values of known parameters by the
experiment in the circular water tank
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Table 4.Estimated mean values of the parameters

by the experiment in the circular water
tank
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Experiment ——————— -
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Table 5. Non-dimensional parameter values for

rainbow trout and mullet by the
experiment in the water tank

Non-dimensional parameters
Species Experiment ——--— - —— e
a k) k. k)
without modelnet 013 005 073 012
rainbow trout R
with model net 026 015 031 018
without modelnet  0.15 004 045 043
mullet ——— ——

withmodelnet 022 004 053 044

notes ; @’ : propulsive force, &, :interactive force,
k. :schooling force, k&,

: repulsive force.
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Fig. 5. Comparision of the non-dimensional
parameter values between rainbow trout
and mullet by the experiment without
model net.

a’: propulsive force, k, : interactive force,
k. : schooling foree, k,” : repulsive force.
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Fig. 6. Comparision of the non-dimensional
parameter values between rainbow trout
and mullet by the experiment with model
net.
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Fig. 7. Comparisions between experiment and simulation for mullet in the circular water tank on the fish
trajectory and the mean distance of individual from wall at the stagnated flow.
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Fig. 8. Comparisions between experiment and simulation for mullet in the circular water tank on the
mean swimming speed at the stagnated flow.
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Fig. 9. Comparisions between experiment and simulation for mullet in the circular water tank on the
mean swimming depth at the stagnated flow.
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Fig. 10. Comparisions between experiment and simulation for mullet in the circular water tank on the
mean distance between the nearest individuals at the stagnated flow.
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