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'PROJECT SUMMARY
~ Field | Materials/Minerals | Author = | SEO, Du Ok
Project No.  971-0608-057-2 | Organization

| Rock Fish, - Electrocardiograms, Auditory Threshold,  Critical Ratio,
Keywords Conditioning, Marine Ranching, Underwater Sound, Background Noise, Control
' 1 of Fish Behaviour

Title Auditory Threshold and Critical Ratio of Rock Fish for Marine Ranching

When we investigate the effective distant of detection of sound waves by rock fish in crowding
toward an automatic feeding system taking advantage of acoustic coﬁditionidg in & sea area like noisy
marine ranch,' it is nécessary to knouf more about the auditory characterisﬁcs of these fishes,

As auditory threshold of fishes in ddiet environment indicates .the species of fishes, it is very
important. And the auditory threshold _of fishes living actually in a sea ax;ea is higher than that in
~ quiet environment because of masking effects caused By natural and artificial environrhental noises.
That is, when fishes hearlé signal tone of a ﬁxed frequency, they are disturbed in sound ﬁearing
owihg to the noise elements in the neiéhborhood like the case of the human. Therefore, it is
essential to measure the noise‘speétrum levels showing the start of noise effects. h

_In pracﬁ;:e, however, it is more important to investigate the feiationship between noise spectrum
levels and auditory thresholds Withinrthe noise .range that fishes are disturbed in hearing, namely, _
-~ critical ratio. | ’ |

We measured auditory threshold and critical ratio in order to control the behavior of rock fish with
underwater sound around écoustic condiﬁohing type marine ranching. In this expeﬁment, we used
the classical method using a sound coupled with a delayed electric shock

The mean auditory thresholds of 80, 100, 200, 300, 500 and 800 Hz were 97.9, 90 5 9.1,
101.1, 124.6 and 125.1 dB respecnvely, and were most sensitive at 100 Hz. The auditory threshold -
increased rapidly as the frequency increased frdm 300 Hz to 500 Hz. In ‘this exﬁeriment we can’t
- find any ‘difff.:rencg between the resﬁb'nses of the fish to the trained -pure. tdne and otﬁer non-trained -
tones. | |

When the noise spectrum level was less than 75 dB, the audmory threshold was not changed But,

as the noise spectra level mcreased the increase of audltory thresholds showed. therefore, masking
caused by noises occurred apparently. The critical ratio was obtained from auditory thresholds and
noise sound spectrum level that caust_ad masking, They wefe 17.0 dB at 80 Hz, 31.0 dB at 100 He,
35.5 dB at 200 Hz, 38.5 dB at 300 Hz, 57.0 dB-at 500 Hz and 56.3 dB at 800 Hz, reé,pecﬁvely.
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Rock fishes can’t hear below the lowest soﬁn_d used in a water tank used for the current
experiments, Therefore, they were not masked with the ambient noise in an experimental water tank,

The fact that the CR of human beings is 16 ~ 22 dB in the frequency range of 350 ~ 2,000 Hz
indicates that fishes also have a frequency resolving power comparable with that of mammalians. As
for rock fish, thel hearing ability of signals among the noises is similar to that | _of cod
(Gadus movhug) and Atlantic salmon (Salmo salra), but considerably better than that of rainbow
trout (Salno 'géz'rdnen). _'I‘he CR of rock fish is 57.0 dB at 500 Hz, the higher frequencies are,
the larger the CR tend to'be. Such a tendency is. similar to the experimental results obtained from
cod and walleye pollock. B ' |

The noise spectrum level that ‘causes rock fish to mask is approximately 70.5 BB. which s
almost identical with the experimental results from ‘red sea bream, walleye pollock, Atlantic salmon
and rainbow troﬁt. In seawater, the noise spectrum éxce'eding 70.5dB in the frequency range of 80
~ 800 Hz is attributable to a wind force above 6 on the Beaufort scale, including noises caused by
vessels and rainfall. | |

_ It became evident from the results of our current study that the CR of the auditory sense of
rock fish was approximately 17 dB, the noise spectrum level that starts masking was roughly
70.5 dB and this was well comparable with the data of other fishes whose measurements were

made and calculated under simple conditions, concerning the auditory sense.
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