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Diurnal Variation of Encaged Fish Echoes

Tohru Mukai*, Kohji Iipa* and Noritatsu Sano*

Abstract

The diurnal variation of the echo energy and the echo peak amplitude generated from
encaged fish are discussed. The experiment was conducted at Lake Kuttara which is
abundant with kokanee (Oncorhynchus nerka f. adonis). The net cage was made of nylon
monofilament which has a volume of approximately one cubic meter. Ten kokanee, caught
by fishing net, were released into the net cage. During the experiment periods, the net cage
was kept at a depth of 10 meters under the transducer which was driven by a 50 kHz
transmitter. About 600 echoes from encaged fish occurring over a 24 hour period were
measured and analyzed. The results obtained were as follows:

1) Kokanee were located at the lower part of the cage before sunrise. In the daytime,
they concentrated within the central part of the cage. Interestingly, just after sunrise they
distributed themselves dynamically throughout the entire cage.

2) The shape of the echo energy PDF measured just after sunrise showed a large
variation when compared with PDFs occurring during other time periods.

3) The averaged target strength of kokanee, as calculated from the echo energy just
after sunrise, was about 3 dB higher than those occurring during other periods in the day.
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Fig. 1. Configration of experimental appara-
tus.
The net cage was aligned on the acoustic
axis.

UPPER RING ——
(1.5m dia.)

NET CAGE ————
(1.1m dia.)

LOWER RING
(1.5m dia.)
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Table 1. Body length and weight of kokanee used in the experiment.

Fish Length v}s?;di .
No. Total Fork Scaled g

(mm) (mm) (ram) (®)
1 212 200 188 94
2 206 192 182 9
3 200 184 176 86
4 190 180 168 7
5 188 178 166 69
6 206 190 180 92
7 176 166 156 57
8 214 200 190 108
9 216 198 188 100
10 172 160 152 58
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Fig. 2. Three-dimensional plots of echo
waveforms from the empty net cage.
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1990.10.4 04: 51-04: 58
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Fig. 3. Three-dimensional plots of echo waveforms from 10 encaged kokanee. Sixty succesive
echoes for each of the following periods are indicated.
a) 1990. 10. 4 04 :51-04: 59 (30 minutes before sunrise)
b) 1990. 10. 4 06:07-06 : 18 (30 minutes after sunrise)
c) 1990. 10.4 07:30-07:39 (2 hours after sunrise)
d) 1990.10. 4 15:01-15:07 (2 hours before sunset)
e) 1990.10.5 19:25-19: 30 (2 hours after sunset)
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- Fig. 4. Variation of the echo energy PDFs
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0 from the 10 encaged kokanee as measured

during periods in the same day.
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