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Study on the Behavioral Reactions of Fish to the Acoustic Sound-I
Behavioral Reactions of a Guppy to the Pure Tones

in Case of a Individual Body

Takeo Tapa, Hideyuki NISHINOKUBI, and Kei NAKASAI

The fundamental experiment was carried out to study the behavioral reactions of fish to the
acoustic stimuli for the purpose of utilitarian improvement of the fishing gears and methods.

The experiment was carried out in the experimental water tank in which the observation area
was limited by the frame (50x50X 10 cm). The guppy, Lebistes reticulata, was employed for the
experimental object. As for the acoustic stimulus, the pure tones of the sine wave were used at each
step of the frequency of 150, 200, 250, 300, 400, 500, 600, 700, and 800Hz. Each sound was emitted not
only continuously but also intermittenly, and moreover the behavior of fish with no stimulus was
observed for the sake of comparison.

It was obtained that the behavioral reactions of the guppy were restrained under the condition
of stimuli except 500Hz. The degree of restriction under the reciprocal sound was bigger than that
of the continuous ones, especially it was remarkable in case of 400Hz. Although the behavioral
reactions of the fish seemed to be at random, it was found that there was a main behavioral period of
about 100 sec. and also the behavioral period and pattern were not influenced by the sound stimuli.
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Fig. 1. Top view of the experimental tank; (B)
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the tested fish kept.
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Fig. 2. Block diagram of experimental apparatus; (A) video camera, (B) speaker,

(C) clock, (E) frame.
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C R

Stimulus .

cm/sec % cm/sec %

Nil 1.95 100

150Hz 1.39 71 1.06 54
200 1.31 67 1.16 60
250 0.73 38 1.55 80
300 1.33 68 0.38 20
400 0.46 24 0.78 40
500 2.25 116 0.71 37
600 1.27 65 0.38 20
700 0.99 51 0.44 23
800 0.67 34 0.32 17

C, continuous acoustic stimulus; R, reciprocal acoustic
stimulus.
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Fig. 7-A. Power spectra of the fish’s speed for X and Y component.

Table 2. Comparative value of movements of the

IDER»LADETYE—DFE, TREIZL-T tested fish between X and Y component.
ZOTENI 0 D IHNEERZ I L E2 505, st Momentum
£52400Hz £ 800Hz 120 T IEEE, WSO A 1muius X Y X/Y
&ZHL)T%O)%Qbiﬁg‘?%jfzo if:“ﬁn A Nil 202.8 239.9 0.85
LERbN3 7y ©—DITENCIZI0B O B H 150Hz-C 135.6 144.1 0.94
52 EDbhol,Z LT, ZOTHEIFORBIC X - 200 97.8 133.7 0.73
TEOFHAMCTH Y — 22w TiEb % ) 250 o8 4.7 b3
EZUF, EBROWEH L o BThobRE LB 300 12.4 101.0 L
i 400 55.2 29.5 1.87
RNt 500 238.1 325.5 0.73
SHEOFEE LT, FERCBL TR 1 BEOEER 600 90.1 130.4 0.69
BI0FEVI ERBCB LA, BLUHRAL 700 66.5 79.8 0.83
LCHA—E# R ehsBO “Bh” b3 800 9.1 574 0.93
EH B S SEBERANOEWOBELH B, e e
z 5 748 z T & B (EEEEE ' ’ '
D&> ;,..\WP?%K& & 280 & B ESGERK 250 157.7 181.8 0.87
Z&oT, BOTE% L D BMEYICEBHATE 2D T 400 82.2 98.8 0.83
BB EEZ 5N, 500 68.4 60.5 1.13
600 27.0 31.2 0.87
700 34.0 31.8 1.07

800 20.9 26.9 0.78
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Fig. 7-B. Power spectra of the fish's speed for X and Y component.

Table 3. Period of peak, average speed, and wave

length of random phenomenon for stimuli.

Stimulus _)TlierioLY Speed Wave:length
Nil 83.3 22.0 1.95 204.5
150Hz-C 63.0 63.0 1.39 175.1
200 83.3 125.0 1.31 217.5
250 125.0 166.7 0.73 182.5
300 100.0 125.0  1.33 277.3
-400 83.3 125.0  0.46 95.7
500 100.0 83.3 2.25 212.6
600 125.0 125.0  1.27 238.8
700 125.0 83.3  0.99 205.9
800 100.0 100.0  0.67 134.0
150Hz-R 125.0 100.0  1.06 190.8
200 100.0 100.0 1.16 121.8
250 50.0 66.7 1.55 181.4
300 83.3 - 250.0 0.38 126.5
400 166.7 125.0 0.78 227.8
500 100.0 200.0 0.71 213.0
600 100.0 166.7  0.38 101.5
700 - 250.0 0.44 110.0
800 166.7 500.0 0.32 213.4
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