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Response of a fish school to turbid water*

Tsutomu MORINAGA®*, Takashi KOIKE***, Keiichi OoTOMGC**
and Kanau MATSUIKE**

Abstract: Using a TV-camera and VTR system, the responses of a fish school to turbid
water were examined with an indoor water tank under constant illumination. The tank is of
rectangular shape, provided with openings for water supply at both ends of the tank, and
drains on both sides in the center. The fish used are Japanese horse mackerel Trachurus
Jjaponicus and parrot fish Oplegnathus fasciatus, specimens having total lengths of 6 to 10 cm.
The matter suspended in turbid water consisted of four different substances: sand, phyto-
plankton, red clay and bottom mud. A beam attenuation coefficient (C, m™) is introduced as
an index of turbidity of water.

To water turbid with sand, horse mackerels show an extreme response of avoidance, thus
seeking out the least turbid parts. Parrot fish, on the other hand, seem much less sensitive to
turbidity, and show little or no avoiding behaviour at all. The smallest value of beam attenua-
tion coefficient for getting an avoidance response is 5.0 m™ (concentration of sand in water,
4.9mg/0), i. e. the difference between the turbidity of test water and that of the water which
the fish inhabited before the experiment. This coefficient has no connection with the turbidity
of water inhabited and the kind of matter suspended. It is concluded from the discrimination
of horizontal slope of irradiance that the action of avoidance depends heavily on visibility.
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Fig. 1. Sketch of water tank and illumination.
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Fig. 2. Schematic diagram of equipment and arrangement.

Table. 1. Values of swimming speed and differential rate at different turbidities.
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Turbidity
Before pouring
After pouring
Rate (%)

Horse Mackerel

0.8m™!

11.7 cm/s

15.4cm/s
+31.7

6.6m™*
10.8 cm/s
21.0cm/s

+95.7

Parrot Fish
0.8m™
9.5cm/s
7.1cm/s

—25.7

6.6m™!

8.1lcm/s

9.0cm/s
+11.2
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These values are shown as differences between the turbidity of

test water (C¢) and that of the water which fish inhabited before the experiment (Cuw).
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Action of avoidance by Japanese horse
The part of clear water (0.3
m™!) is on the right side, and the turbid
water (6.9m™) on the left side. In the
fourth scene, a fish is turning around.
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Fig. 7. Variation of appearance rates as a func-
tion of turbidity of water. The values of C
are shown in the same way as in Fig. 4.
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Fig. 12. Variation of appearance rates as a function of irradiance in clear water. The

values of E are shown as differences between the irradiance of the illuminated water
area and that of the dark water area.
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