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Auditory Characteristics of Rainbow Trout Oncorhynchus mykiss

Masami Yamakawa, Fumio Ikeya and Yoshimi Hatakeyama

Abstract

Auditory characteristics of the rainbow trout Oncorhynchus mykiss. were measured using the classical
conditioning technique for heart beats. The audible frequency range extended from SOHz to 1000Hz and
its audiogram showed V-curve with maximum sensitivity at 300Hz where the threshold was 86.8 + 9.4dB
re 1 1 Pa. The longer the duration of a signal tone, the lower the threshold especially in a frequency range
around 300Hz. The CRs were 31.6-35.8dB at 100-300Hz and 51.2dB at S00Hz. The noise spectrum level
that started masking was approximately 70dB re 1 4 Pa/Hz"2 The lowest sound pressure level necessary
to perceive the directional change of the sound source from right to left or behind to front was 6.5dB above
the threshold,and these results were the same before and after the surgery in which the gass in the swim
bladder was suck up and two lateral lines were amputated. The limit for angular discrimination of the
sound source was 37°C. By training for 50 days, the experimental groupe could be trained to orientate
toward the sound source in return for a food reward.

These results indicated that the rainbow trout belonged to the group with comparatively higher
sensitivity in the non-Ostariophysi, but the abilities to hear a signal tone among the noise and to detect the
sound direction were poor compared with the species like the cod and red sea bream. Based on these
auditory abilities of the rainbow trout found in our current study, 200-300Hz in frequency, longer than
200ms in duration and below 150dB in emitting sound pressure level were considered to be appropriate for
controlling fish behavior by underwater sound like in marine ranches. This distance limits of the signal
sound (R:: at which the direction toward the sound source is predicable with considerable accuracy, R: at
which the direction toward the sound source is roughly predicable, R;: at which the signal sound is
predicable but the direction toward the sound source is not predicable), were estimated to be 89m, 631m,

1412m respectively.
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