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Behavioral reaction of common squid Todarodes pacificus to
different colors of LED Light 
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To study the behavioral reaction of common squid Todarodes pacificus, to different colors of LED light,

individual distribution in the dark condition without LED light stimuli, individual distribution when four colors

of light stimuli were at the sections of end and middle of water tank and the changes of gathering rates as the

elapse of illuminating time were examined. When it was dark, the distribution of the fish in each section of the

tank was U shape regardless of the investigating time intervals, which means that Todarodes pacificus

gathered at the both ends of the tank. The individual distribution when light stimuli were at the one end of the

tank showed the tendency of gathering at the illuminated section and decreasing at the opposite section. There

were 448 of them at the end of the tank when the light was blue, 352 when white, 302 when green and 132 when

red. Thus the fish liked blue light the most, followed by white light. The variations of gathering rate at the both

ends of tank as illuminating time elapsed showed the tendency of increasing at the light section (A section),

however, it showed the tendency of decreasing at the darkest section (F section). The individual distribution

showed the tendency of letter of gathering at the center and decreasing at the both ends mostly when the light

stimuli were at the middle section of tank. The gathering rates at the lighting section were 80.4% when red,

76.4% when white, 69.6% when green and 56.7% when blue. The fishes showed the affinity for the red light

mostly, followed by the white light source. The red light and blue light showed the opposite when the light

stimuli were at the one end of water tank. The variations of gathering rates as the elapse of time at the lighted

section showed the tendency of gradual increasing in the four light sources. The color of light source showing

the highest gathering rate within 25 30 minutes of light stimuli was the white, followed by the red.
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Fig. 1. Experimental tank and position of LED(Light Emitting Diode) light source.
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Fig. 2. Schematic diagram of the experimental equipment
system.

DC power supply

Storage tankSea water

Aeration
motor

Heating &
cooling unit

Storage & analysis
system

Light source
(LED)

Monitoring
camera

Fish tank



12 . 1 3

10

1 , 3 15 (45

), 2 1 , 

1 30 (30 )

. 

1 30

. 

4

10

. 

, 

, 1

A, B, C 3 2

A0, A1 3 .

LED

Fig. 4 . 1

A F

31.9% 25.0% , 

8.6% 12.2% . 

3

A F 24.3% 38.5%, 

7.0% 12.6% . 

. 

. 

1 4 LED

Fig. 5

. 

3

. Fig. 5

. 

298, 225, 191, 186

. 

448, 352, 302, 132

, 

. 

1 4 3

45 A F

Fig. 6

Fig. 3. Spectral distribution of LED lamps.

Fig. 4. Distribution rate(%) of squid under dark
condition.
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Fig. 5. Variation on the number of individuals in each
section of the water tank after LED stimulus. Stippled
columns is the lighted section.
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Fig. 6. Variations of gathering rate in the lighting sections(A) and the opposite sections(F) of the tank as illuminating time
elapsed.
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Fig. 7. Distribution rate of squid in each section of the
tank exposed to the colored LED light. Stippled columns
is the lighted section.
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Fig. 8. Variations of gathering rate in the lighting
section(A0 A1) of the tank as illuminating time elapsed. 
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