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The purpose of this study is to find the light intensity which induced maximum gathering rate
and to observe the variation of the gathering rate both in daytime and at night by using Rudder
fish, Girella punctata(Gray).

An experimental tank (360 . ®* 50W * 55 H cm)was set up in a dark room. An illumination
system was attached to the end of one side of the tank to control horizontal light intensity. Eight
artificial light sources were prepared by combination of three light bulbs (10 W, 60 W, 100 W) and
eight filters. During the experiment water depth was maintained 50 e¢m level in the tank. The
tank was marked into six longitudinal sections each being 60 ¢m long to observe the distribution
of fish.

The fish were acclimatized in dark condition for 50 minutes prior to the main experiment.
Upon turning on the light, the number of fish in each section was counted 60 times every 30
seconds, and the gathering rate was obtained from the average number of fish in each section.

The light intensity inducing maximum gathering rate was 2.98 lx(1.90-4.40 lux) at daytime
and 298.56 lux (188.44-444.96 lux)at night. The variation of the gathering rate of fish in

illumination time was great and irregularly fluctuated, but did not show any definite pattern. It
was somewhat difference between daytime and night.
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Fig. 1. Schematic diagram of the experimental tank.
(a) : plan view ; (b) : side view ;
b : light bulb ; G : glass plate ; T : filters
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Table 1. Intensities of illumination (lux,and distances from the light source

Light Distance(cm)
source 30 60 90 120 150 180 210 240 270 300 330
A 0.4 0.25 0.15 0.1 - - - - - - -
B 0.9 0.6 0.4 0.25 0,15 0.1 - - - - -
C 2.9 1.9 1.3 0.8 0.5 0.35 0.25 0.15 0.1 - -
D 6.7 4.3 2.9 1.8 1.2 0.8 0.5 0.3 0.2 0.15 -
E 23 15 10 6.5 4.3 2.7 1.8 1.2 0.8 0.5 0.3
F 59 40 25 17 11 7.5 5 3.2 2 1.4 0.9
G 145 93 62 40 26 18 11 7.5 5 3.5 2
H 288 185 124 82 52 35 21 14 9.5 6 4
Table 2. Mean intensities of illumination (lux) in each section of the tank
nght Section

Source I 1 m v v Vi

A 0.41 0.16 0.06 0.03 0.01 0.004

B 0.97 0.40 0.16 0.07 0.03 0.01

C 2.98 1.28 0.05 0.24 0.10 0.05

D 6.90 291 1.23 0.52 0.22 0.09

E 24.13 10.25 4.35 1.85 0.78 0.33

F 61.24 26.52 11.48 497 2.15 0.93

G 147.26 63.46 27.35 11.78 5.08 2.19

H 298.56 126.44 53.55 22.68 9.60 4.07
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Fig. 2. Relationship between intensities of
illumination and distance from the light
source.
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Table 3. Distribution rate(%)of Girella punctata under dark conditon

. Section
Time I 11 m v v VI
Day 33.00 11.50 8.50 10.00 10.00 27.00
Night 14.50 12.00 16.00 12.00 11.00 34.50
Mean 23.75 11.75 12.25 11.00 10.50 30.75
Table 4. Distribution rate(%) of Girella punctata
Ti Light Section
ime Source i i il i\ v VI
A 25.47 5.20 3.60 3.87 6.00 55.87
B 30.00 6.33 4.27 3.40 8.80 47.20
C 38.73 5.53 3.47 2.67 5.93 43.67
Day D 10.00 2.67 213 2.87 5.60 76.73
E 35.60 3.53 2.67 2.87 3.53 51.80
F 13.27 1.40 2.33 1.53 3.80 77.67
G 16.47 4.60 293 3.27 3.47 69.27
H 17.13 3.60 3.53 353 5.87 66.33
A 8.80 2.40 4.20 353 . 11.60 69.47
B 7.87 2.93 1.80 5.73 10.60 71.07
C 23.93 3.60 3.00 293 6.93 59.60
Night D 19.40 213 320 2.27 4.60 68.40
E 9.00 2.07 2.00 2.40 5.07 79.47
F 22.67 2.0 1.73 1.60 3.40 68.60
G 24.53 3.40 3.67 3.60 7.40 57.40
H 40.60 3.27 2.73 240 5.87 45.13
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Fig. 3. Distribution rate of fishes in each section of
the tank exposed to the various light source,
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Fig. 4. Relationship between gathering rate of fishes
and intensity of illumination in the first
_ section of the tank.
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Table 5. Intensity of illumination inducing the maximum gathering rate

Fish species Time Body length(cm) Illumination intensity {fux)
Girella punctata Day 14-21 298 ( 190- 4.40)
Givella punctata Night 14-21 298.56 (188.44-444.96)




g

Girella

60

#

P

#®

u_clala

60

(%)

o
(=]

20

]

-
[o]

GATHERING RATE OF FISH
»
°

20t

30 o

TIME (minute)

Fig. 5. Variations of gathering rate in the first section of the tank as illuminating time elapse.
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