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1. The Auditory Threshold
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Abstract

This experiment was carried out to investigate the auditory threshold of the scorpion fish
Sebastiscus marmoratus which was suitable for Marine ranching by a classical respiatory
conditioning technique using a sound coupled with a delayed electric shock. The thresholds
were determined by analyzing the electrocardiogram. The auditory thresholds were observed
among the 12 fish with much difference from 100Hz to 300Hz.The audible range of the
scorpion fish extended from 80 to 800Hz with a peak sensitivity of 90dB(0dB = 1uPa) at 100Hz.
As the frequency became higher than 300Hz, the auditory threshold increased rapidly. The
scorpion fish was least sensitive to sound of 500Hz among 6 frequency points and the value

was about 127dB.
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Fig. 1. Time sequence of sound stimulus and

electric shock condition.

a) Oscillograms of electrocardiograms showing
negative response in no stimulus.

b) Oscillograms of electrocardiograms showing
positive response in souud and electric shock.

¢) Pure tone sound.

d) 9V DC electric shock lasting for 0.1s.
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Table 1. Auditory thresholds for scorpion fish obtained by classical conditioning of heartbeat. Values are

mean of 12 fish in dB(0dB=1u Pa)

Conditioned sound
Frequency 200Hz | 200Hz 500Hz 800Hz Mean | S.D| Disparity
80Hz | 100Hz | 100Hz | 100Hz | = \© |* " | 300Hz | 300Hz | © | 500Hz |\ | 800H:
80H: | 927 | 878 | 878 { 970 | 927 | 927 | 927 | 878 | 878 | 1045 | 927 | 970 | 928 |50} 166
100Hz | 928 | 830 | 928 | 928 | 979 | 830 | 928 | 879 | 781 | 97.9 | 879 | 979 | 904 | 65| 198
Projec- | 200Hz | 97.6 | 88.1 | 881 | 1025 | 88.1 | 83.1 | 927 927 | 1025 | 976 | 1026 | 1025 | 948 | 70| 195
ted | 300Hz | 970 | 927 | 87.7 | 1018 1008 | 97.0 | 927 | 927 | 1018 | 92.7 | 1018 | 1008 | 968 |50 142
sound | 500Hz 1283 | 1258 | 131 | 130.7 | 1283 | 128.3 | 120.1 | 1232 | 1283 | 1258 | 1232 | 1258 | 1267 | 31| 99
800H:z | 1292 | 119.5 | 119 | 1208 | 1195 | 1287 | 1239 | 1195 | 1207 | 1195 | 1208 | 1267 | 1223 | 38| 102
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Fig. 2. Audiogram of scorpion fish and spectrum
level of background noise.
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