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Phototaxis of Fish
4, Response of Gray Rock Cod and Cat Shark to the White Lights

Yong-Rhim YANG

Department of Fishing Technology, National Fisheries University of Busan, Namgu, Busan,
601-01 Korea

The purpose of the present 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 two .
species of commercial fishes: gray rock cod, Sebastes fnermis (Cuvier et Valenciennes) and cat
shark, Scyliorhinus torazame (Tanaka).

An experimental tank (360L X 50W X 55H cm) was set up in a dark room. An illumination
system was attached to one end of the tank to control horizontal light intensity. Six artificial
light sources were prepared by combination of two light bulbs (5W, 150W) and seven filters.
During the experiment water depth was maintained 50 ¢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 40 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 rates were obtain from the average number of fish in each section. .

The light intensity inducing maximum gathering rate is as follows: gray rock cod: 16.6 lux
(10.6-24.5 lux) (day), 0.7 lux (0.5-1.1 lux) (night). cat shark: 1.9 fux (1.2-2.9 lux) (day), 16.6
tux (10.6-24. 5/ux) (night).

Trend of the gathering rate in illumination time revealed different results in two fish species.
Gathering rate of gray rock cod did not show any definite pattern but fluctuated irregularly.
The gathering rate was some fluctuating at night. However, that of cat shark was almost
constant and did not show any distinctive difference between day and night.
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Table 1. Fishes used in the experiment

Fish species Body length Water temp.

(em) )
Sebastes inermis 10—15 2430
Scyliorhinus torazame 33—39 19.5—24

Table 2. Mean intensities of illumination
in each section of the tank
(Unit: lux)

Light Section
source I ]l ' m w V V[
A 0.72  0.31 l{ 0.13 0.06 0.02. 0.01
B 1.92  0.80 ©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

MR R B

1. 2 el ﬂlzf& (18 43 4

A 97hx EEATHEC R a3 FE4ele %
WAl RHIRE e e Bue EMAHE
Table 33} k3, FHA4tol+= Table 49} zteow, 4y
fithine Fig. 13} zbghe}.

e Fig 15 o) Mol WMl el =
o, Sl A UsBel 5o, Ml

Table 3. Distribution rate of Sebastes inermis

(Unit: %)

. Section
Time L
- I I il N v VI
A 14. 64 4. 96 3.11 7.32 8.93 61. 04
B 25. 46 9. 04 2. 14 3.30 4.32 55,54
C 23.00 6.21 2,25 3.89 579 58. 86
Day D 32.25 4.11 3.57 3.3 361 53. 07
D 28. 00 2.68 4. 61 1.79 6. 82 56. 11
F 22.25 2.18 3.07 1.07 7.29 64. 14
A 2o, U7 0. /1 4. 30 b. bl 7.00 49.71
B 11. 89 3.29 3.43 5.68 5.11 70.61
C 17,683 4. 46 4.25 5.11 5.82 62, 68
Night D 10. 46 3. 82 5.00 3.61 3.1 74.00
E 12,43 2.36 2.64 3.4 5.07 74. 36
F 10. 11 2,86 - 2.54 5.79 7.54 71.18
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Table 4. Distribution rate of Scyliorhinus torazame

(Unit: %)

. Light Section
Time Scl)%xrce
1 I I N v Vi
A 19. 55 14. 68 8.08 11.63 11.08 33.00
B 32.03 13.70 5.93 10. 60 9. 35 28,40
Day C 19.33 10. 10 10.03 7.35 10.73 42,48
D 27.23 16. 25 10. 25 9.85 10. 40 26.03
E 24.70 13.25 17.55 10.75 5.90 27.85
F 17.63 11.68 14.08 12.20 18. 40 26.03
A 24. 25 10. 06 14. 69 8, 36 12. 50 30, 14
B 24.42 14. 03 14.22 6.22 9. 67 31. 44
C 22,44 16.75 8.83 13,28 12,83 25,81
Night D 26,48 13.85 9.03 7.45 11. 23 31.98
E 17.47 14.78 12.58 12. 56 16.17 26, 44
F 15.61 11,17 10. 64 10. 53 19. 14 32.92
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Fig. 1. Distribution rate of fishes infeachfsec-
tion of the tank exposed to the var-

ious light source.
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Table 5. Intensity of illumination inducing
the maximum gathering rates
Intensity of

Body length

Fish species  Time illumination
@ ()

Sebastes incrmis  day 10—~15  16.6(10.6—24.5)
Sebastes incrmis night 10—15 0.7(0.5—1.1)
Scyliorhinus day 33—-39  1.9(1.2—2.9)
torazanie

Scyliorhinus night 33—39 16.6(10.6—24.5)
torazanie
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Fig. 3. Variations of gathering rate in the first section of the tank as illuminating time

elapse.
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; Table 6. The values of coefficients calculated
0 from the Table 3
6ot ! -
p:mean positive phototaxis ! : Light
R 4 , , ' Time Joirce ©o « R
= N:mean negative phototaxis '
sof )
= | A 25,09 0.0180 159.25 0.0320
w 'I' B 42.84 0.0173 199.57 0.0426
40
& ! c 44.21 0.0218 188.23 0.0387
]
,u_J | Day D 90.15 0.0343 203.50 0.0448
z3° ! E 90.47 0.0391 160.71  0.0351
]
2 / F 71.01 0.0387 189.77  0.0362
& 20 /
E /v’l A 55.67 0.0253 127.81 0.0315
P
O 0 // B 22,59 0.0214 263.01 0.0438
/
A C 35.30 0.0230 205.55 0.0396
o , e Night D 17.32 0.0168 360.45 0.0528
ED) ) 150 150 30 30
— S E 28.54 0.0277 285.49  0.0448
DISTANCE (cm)
F 19.07 0.0211 218.49 0.0374
Fig. 4. Graphs depicting the positive and
negative gathering rates of Sebastes
inerxiis in the tank.
Table 7. Behavioral patterns and gathering rates computed by the mathematical model
. Light source
Time tem R
A B C D E F
Py/at 1393. 89 2476. 30 2027, 98 2628. 28 2313. 81 1834. 88
Day 'o/B 4976. 56 4684. 74 4863. 82 4542. 41 4578. 63 5242.27
b 0.2188 0. 3458 0. 2943 0. 3665 0. 3357 0. 2593
P/ 2200. 40 1055. 61 1534, 78 1030. 95 1030. 33 903.79
Night No/B 4057. 46 6004. 80 5190. 66 6826.71 6372. 55 5842. 00
p 0.3516 0. 1495 0.2282 0.1312 0.1392 0.1340
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