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SUMMARY

A field experiment was carried out to confirm the effect of underwater

sound on the luring of fish school of Rudder fish in a sat nat in the coast

of Cheju Island. The effects of the acoustic emission on the luring of fish

school were observed at a cage aground a sat nat fishing ground using a

manufectured underwater speaker. Underwater sound that were emitted for

the luring of fish were pure sounds, of which frequencis were 300Hz and

400Hz, engine noise and swimming sound.

The results of the observation are as follows :

1.

The input and output wave forms of manufactured underwater speaker
in air were similar to those in 400 - 600Hz. but other frequencies
showed some distorted wave forms.

The input and ouput wave forms of manufactured underwater speaker
in water tank were similar to those in measurment frequencies. The
reasult of the observation indicated that it could be used for the

purpose of the sound emission in measurement frequencies.

. The effect of emitting the pure sound of 300Hz, 400Hz was remarkable

for the luring of fish school in 2 minutes after the sound emission.
The reaction of fish school was more sensitive to the pure sound of

400Hz than 300Hz.

. The effect of emitted engine noise was more remarkable than the pure

sound for 3 minute continuously. On the feeding sound, fise formed a

shoal and swimmed. but didn’t gather around the underwater speaker.

. The feeding and swimming sound spectra on rudder fish showed similar

sound pressure distribution in both, they appeared low sound pressure
in frequencies of 200 - 600Hz and sound pressure levels of both in

day are highier than that in night.
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Fig. 1. A plane of underwater speaker.

B : vibration plane

(50W, 8Q)

A : driver unit



Fig. 1-a. Manufactured underwater speaker used in the experiment
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Fig. 2. Block diagram of experimental set up in water tank.

A : underwater speaker

C : quadrangular pyramid

D : water tank

B : hydrophone (microphone)
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Fig. 3. Block diagram of experimental set up in the deck of the
boat.
A : hydrophone B : microphone C : engine room
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Fig. 4. Block diagram of experimental set up in sea water.

A : underwater speaker

C : underwater camera

B : hydrophone

D : cage net



Table 1. Specifications of equipments used for ambient noise measurment and

analysis.
Equipment Specification
Hydrophone Horizontal directivity:100KHz + 2dB
(B & K 8100) Frequency range: 0.1 Hz to 125KHz

Voltage sensitivity: -205dB re 1V4Pa

Charge Amplifire
(B & K 2635)

Amplifire sensitivity:0.1mV to 1004c
40 to 80dB
Frequency range:2Hz to 100KHz

Sine generator

(B & K 1051)

Frequemncy Range: 0.2Hz to 200kHz
Qutput Voltage: 100 V to 5 V RMS

Power amplifier

(SAMJIN SA-1000TC)

Rated votage : AC 110V / 220V / 60Hz
Rated power : 180W
Voice output : 100W Distortion 3%

Cassette recorder

(TC-D5M)

Frequency respon : 20-1900Hz

Input : Sensitivity 0.25mV (-70dB)

Output : Load impedance more
than 10,000

High resolution
signal analyzer
(B&K 2033)

Constant bandwidth baseband frequency
analysis in 400 frequency lines
Frequency range : 10-20,000Hz
Spectrum rauge : 80dB, 40dB




Table 1. Continued.

Two channel Frequency range :

level recorder AC : 1,6Hz to 20,000Hz = 0.5dB

(B&K 2309) DC : 500Hz electronic chopper
Sensitivity :

AC Log : 5mV RMS for 0dB
@7mV or 1.57V FSD)
DC Log : £10mV for 0dB
(£195mV or +3.15V FSD)
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Fig. 5.
The wave from of pure sound when
the frequency of underwater speaker
was 200Hz, 300Hz, 400Hz, 500Hz and
600Hz in air.

IN : input of underwater speaker
OUT : output of microphone
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Fig. 6.

The wave from of pure sound when
the frequency of underwater speaker
was 200Hz, 300Hz, 400Hz, 500Hz and
600Hz in water tank.

IN : input of underwater speaker
OUT : output of hydrophone
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Fig. 7. Spectra of engin noise in the engine room(A) and at 5m of
underwater(B) and ambint noise around the cage(C).
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Fig. 8. Spectra of swiming sound of the Rudder fish in day(A) and
night(B) and of ambient noise(C).
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Fig. 9. Spectra of feeding sound of the Rudder fish in day(A) and
night(B) and of ambient noise(C)
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(a)

Fig. 10. Behavior of fish school when the pure sound of 300Hz
was transmitted.
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(d)

Fig. 10. Continued.



(a)

Fig. 11. Behavior of fish school when the pure sound of 400Hz
was transmitted.
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Fig. 11. Continued.
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(b)

Fig. 12. Behavior of fish school when the swiming sound was
transmitted.



Fig. 12. Continued.



Fig. 13. Behavior of fish school when the engine room noise
was transmitted.
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Fig. 13. Continued.
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