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The purpose of this study is to find the light intensity which induces maximum gathering rate and

to observe the variation of the gathering rate both in daytime and at night by using marbled sole,
Limande yokohamae (Giinth.er").
An experimental tank (360 L x50 W x55 H ¢m) 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. Six artificial
light sources were prepared by combination of two light bulbs (5 W, 150 W) and seven filters. During
the experiment water depth was maintained 50 ¢cm level in the tank, The tank was marked into six
longitudinal sections each being 60 cm 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 40 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 1.9 /ux (1.2~2.9 /xx) in the daytime and
0.7 lux (0.5~1.11xx) at night.

The variation of the gathering rate of fish in illumination time was small and comparatively fluc-

tuated with stability.
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Table 1. Mean intensities of illumination (fux) in each section of the tank

Light Section
source I 1 I N v it
A 0.72 0.31 0.13 0. 06 0.02 0.01
B 1.92 Q.80 0.33 0.14 0. 06 0.02
C 5.16 2.17 0.91 0.38 0.16 0. 07
D 16. 62 7.21 3.13 1.36 0. 59 0. 26
E 45. 36 19.34 8.24 3.51 1. 49 0. 64
F 162. 00 70. 98 31.08 13.61 5.96 2.61
Table 2. Distribution rate (%) of Limanda yokohamae
. Secti
Time LN, - :
1 I i v ¥ Vi
A 20. 25 1.25 5.78 3.45 5.83 63.45
B 24. 60 2.38 4. 32 5.50 10.45 52.75
Day C 24. 05 2.63 5. 80 4,43 7.88 55,23
D 15.78 5.00 9.43 16.17 10. 85 42.78
E 20. 98 5.48 9.25 13.13 7.40 43.78
F 18.92 5. 65 10. 60 13.73 8.48 42,63
A 43,25 2.96 8.39 4.57 6. 57 34.25
B 25.21 0. 75 5.14 6.18 10. 32 52. 39
Night C 34.32 4.96 7.14 5.39 10. 68 37.50
D 20. 50 3.25 6. 68 10. 32 9. 54 49,71
E 27. 89 8.61 11.54 8.36 2.61 41. 00
F 18.75 10. 54 13.57 4. 68 11. 46 41.00
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Fig. 1. Distribution rate of fish in each
of the tank exposed to the various
source,
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Fig. 2. Relationship between gathering rate of fish
and intensity of illumination in the first
section of the tank.
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Table 3. Intensity of illumination inducing the maximum gathering rate

Ilfumination intensity ({ux)

Fish species Time Body length (em)
Limanda yokohamae Day 15 ~ 19 1.9 (1.2 ~ 2.9)
Limande yokohamae Night 15 ~ 19 0.7 (0.5 ~ 1.1)

— 560 —



%)
g & 3
T T 1
T T

n
[}

_______________

S
T
T

Bt g E2] s o KE
i B

-==- Doy
—— Night

HERING RATE OF FISH
8o
1
!

L
o 5 10 15 20 O

5 0
TIME (minute)

1
15 20 0O S 10 15 20

Fig. 3. Variation of gathering rate in the first section of the tank as illuminating time elapse.
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