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Analysis of Underwater Noise Caused by the USHIO-MARU

Shln i FuJsira* Ka.tsuta,ro YAMAMOTO* * 5 Katsuaki NASHIMOTO x
) ’
and Osa.mu SATO **

Abstract

In spite of many studies of fish response to sound stimula, there are few reports
investigating the relationship between intensity of sound stimula and underwater ambient
noise. When fishing boats are operating or passing over the fishing ground, shipping noise
is the major component of ambient noise near the seashore.

It is assumed that the engine noise of the USHIO-MARU imposes on the ambient noise
the typical sound pattern, which is of interest here.

In order to extract the diesired signal, underwater sound was converted into its voltage
values uning hydrophones, which were hung alongside the USHIO-MARU, and a data
recorder. In the laboratory, these values were entered into an A/D translator as equally
spaced digital data. Then the process of numerical filtering was adapted to them.

As we were able to isolate the cycle of the engine from the background sound pattern,
such methods seem to be fairly effective.
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Fig. 1. Map showing experimental area.
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Fig. 2. Schematic illustration of USHIO-
MARU and position of hydrophone.
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Fig.3. Block diagram of the numerical BrZ, IHIR2BLTI2HETHILREIDR
filtering process.
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F2=5152+S,
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Fig. 4. Sound wave forms from the numerical filtering process F,,F,, F, & F, versus time.
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Fig.5. Relations between the spectrum of
underwater sound and frequency. The
numbers show revolution of main engine
per minute and the “stop” refers to the
state of main engine shut down. The
revolutions of the sub engine are always
1,000 rpm. KEach spectrum expresses
values relative to the maximum value,
each maximum decreasing by 10 dB.
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Fig. 6. Shows the patterns of F; & F; versus time, as a result of filtering.
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Fig. 7. Relations between envelope and time in the various revolutions of the main engine with
central frequency of 80Hz.
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Fig. 8. Relations between envelope and time in the various revolutions of the main engine with
central frequency of 530Hz.
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Fig. 9. Relations between envelope and time in the various revolutions of the main engine with

central frequency of 830Hz. @ marks show each cycle’s relation to the revolutions of the
main engine.
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Fig. 10. Relations between envelope and time in the various central frequencies, with revolu-
tions of main and sub engine of 1000 rpm. @ marks show each cycle’s relation to the
revolutions of the main engine and O marks show the cycle’s relation to the revolutions of
the sub engine.
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Fig. 11. Relations between envelope and time at the various depth settings of the hydrophone :
the revolutions of main engine are 600 rpm, the main engine is shut down, and the central
frequency is 80Hz.
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Fig. 12. Relations between envelope and time at the various depth settings of the hydrophone :

the revolutions of main engine are 600 rpm, the main engine is shut down, and the central
frequency is 530 Hz.
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Fig 13. Relations between envelope and time at the various depth settings of the hydrophone :
the revolutions of main engine are 600 rpm, the main engine is shut down, and the central
frequency is 830 Hz.
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