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Abstract

In order to obtain the fundamental data on the auditory thresholds of fishes for catching
method using low frequency sound, the auditory thresholds of coralfish Chromis notatus were
measured in the presence of masking noise in the spectrum level range of 73~83dB re 1uPa/
~/Hz by heartbeat conditioning technique using pure tones coupled with a delayed electric
shock. Critical ratios were about 23~41dB at measurement frequency. The critical ratio
increased almost linearly with increasing frequency from 500Hz. The noise spectrum level at
the start of masking was about 60 ~65dB. This suggests that hearing of coralfish is masked in
the natural environment with the noise spectrum level above 60dB. The sound pressure level
of which the signal sound of 300Hz is recognized by coralfish under the ambient noise is above
88dB and the critical ratio of them is above 23dB. The hearing index of coralfish with ambient

noise was 81.
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Fig. 1. Block diagram of the instruments for
measuring auditory threshold of coralfish.
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Table 1. Specifications of instruments used for measurement and analysis of auditory thresholds

Equipment Specification

Hydrophone Voltage sensitivity : —205dB re 1V/uPa
(B&K, 8104) Frequency range : 0.1Hz to 120kHz

’ Horizontal directivity 100kHz : +2dB
Preamplifier Amplifier sensitivity : 0.01mV to 10V/pC corresponding to —40 to +80dB
(B&K, 2635) Frequency range : 2Hz to 100kHz
e v e VLA
(B&K, 2143) veraging time : 1m ours with a resolution of 1ms

Maximum rating : 7.5V peak, 50V DC

Bioelectric amplifier
(NK, VC-11)

Sensitivity : AC 104V to 20mV/DIV, DC 2mV to 5V/DIV
Internal noise level : 5uVpp or less

Digital real-time oscilloscope
(Tektronix, TDS - 340)

Resolution : 8bit
Maximum sampling velocity : 500m samples/s
Analog bandwidth : 100MHz

Power supply
(Tektronix, PS2520G)

Output rating : 0V to 72V, 0A to 1.54
Resolution : Voltage 10mV, Current 1mA

Signal generator
(NF, 1915)

Frequency range : 1uHz to 2MHz
Output range : 2V or 20V switchable
Resolution : 2V range AC 0.01mVpp, 20V range AC 0.1mVpp

Power amplifier
(Inkel, PSR - 2000)

Frequency range : 20Hz to 20kHz, +£0.5dB
Output rating : 500W per channel with 8Q

White noise generator
(B&K, 1405)

Frequency range : White noise 20Hz to 100kHz, Pink noise
(White noise decreasing 3dB/Octave) 20Hz to 50kHz
Output load impedance : > 5KQ

Attenuator
(Kenwood, RA —920)

Frequency range : DC to 1MHz
Attenuation range : 0 to 121dB, 0.1dB step
Maximum input level : 17Vrms

Mixer
(Inkel, MX — 642)

Frequency range : 20Hz to 20kHz
Maximum output level : +20dB
Maximum voltage gain : 84dB

Graphic equalizer
(Inkel, EQ - 9231)

Frequency range : 20Hz to 20kHz
Equalizer level : +12dB
S/N ratio : upper 80dB
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Fig. 2. Audiogram of coralfish with white noise

spectrum level.

a) Auditory threshold (A) with white noise
spectrum level of 83dB(A).

b) Auditory threshold (0) with white noise
spectrum level of 78dB(e ).

¢) Auditory threshold (o) with white noise
spectrum level of 73dB( =),

d) Auditory threshold (&) with ambient noise.
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Fig. 4. Relation between auditory thresholds and noise spectrum levels of corafish at measurement

frequencies of 100Hz - 500Hz.
o : Without white noise,
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Fig. 5. Minimum noise spectrum levels(0dB re
1pyPa/ ¥Hz) of masking of coralfish at fre-
quencies of 80Hz~800Hz.
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