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The Hearing Ability of Black Rockfish Sebastes inermis
to Underwater Audible Sound
2. The Auditory Critical Ratio

Chang-Heon LEE and Du-Ok SEO

Division of Marine Production Engineering, Cheju National University,
Cheju-do 690-756, Korea

In order to obtain the fundamental data on the auditory thresholds of fishes for marine ranching, the auditory thresholds of black
rockfish Sebastes inermis were measured in the presence of masking noise in the spectrum level range of 73~83dB (0dB re
14Pa/\/Hz ) with a classical cardiac conditioning technique. Critical ratios were about 28~34 dB at 80~300 Hz and 47~52dB
at 500~800 Hz. The ratio increased almost linearly with increasing frequency to 500 Hz. The noise spectrum level at the start of
masking was about 70 dB within the frequency range of 80~800 Hz excepting 65 dB at 300 Hz. It means that hearing of the black
rockfish is masked in the natural environment with the noise spectrum level above 65 dB. The sound pressure level of 200~300 Hz
recognized by black rockfish was above 96 dB under the ambient noise and the critical ratio of them was above 26 dB.
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Fig. 1. The time sequences for sound emissions of white noise,
pure sound and electric shocks.
(a) Time sequence for the emission of pure sound
stimulus under white noise.
(b) Emission time and period of pure sound sti-
mulus under white noise.
(c) Pulse for electric shock stimulus.
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Fig. 2. Audiogram of black rockfish under white noise spect-
rum level (A, Auditory threshold level under mean
white noise spectrum level of 83 dB; O, Auditory thre-
shold level under mean white noise spectrum level of
78 dB; [, Auditory threshold level under mean white
noise spectrum level of 73 dB; A, Mean white noise
spectrum level of 83 dB; @, Mean white noise spect-
rum level of 78 dB; M, Mean white noise spectrum le-
vel of 73dB; @, Auditory threshold level under am-

bient noise.).
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Fig. 3. The auditory critical ratio of black rockfish.
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Fig. 4. Relation between noise spectrum level and auditory threshold level (MLF., Measurement frequency; (], Auditory thre-
shold level under the quite condition; M, Auditory threshold level under the white noise.).
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Fig. 5. Minimum noise spectrum level (0dB re 14Pa/\/Hz )
of masking at frequencies of 80~800 Hz.
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