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The Relationship between Acoustic Backscattering
Strength and Density of Fish in a Net Cage

Lae-Jae Lre*, Tsuneyoshi Suzuki* and Kohji Iia*

Abstract

The paper describes the fish-density dependence of the acoustic backscattering strength
by aggregations of encaged, free-swimming fish in relation to the verification of the echo-
integration method.

In the experiment, various numbers of kokanee (Oncorhynchus nerka f. adonis), with a
mean length of 15.5 cm and a mean weight of 51.0 g, were introduced into a net cage of
approximately 0.64 m®. During the backscattering measurements, the cage was suspended on
the sound axis of the 50 kHz transducer having a beam width of 33 degrees at —3 dB
downpoints. The volume backscattering strengths from fish aggregations were measured as
a function of fish density. In addition, the dorsal-aspect target strengths of live and
defrosted specimens of kokanee used in the cage experiment were measured.

The results obtained are as follows :

1) The dorsal-aspect target strengths of live fish varied from —52.0 to —37.5 dB with
a mean of —42.6 dB.

For the defrosted fish, the mean trarget strength was —45.4 dB.

2) The relationship between mean volume backscattering strength (<SV)> : dB) and fish
density (p : fish/m?®) was expressed by the following equation :

(SV>=—485+105 » Log (p)

with a correlation coefficient of 0.93.
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Fig. 1. Frequency distributions of body length (A) and weight composition (B) of kokanee
( Oncorhynchus nerka f. adonis) used in the cage experiment.
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Fig. 3. Block diagram of data acquisition
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Fig. 5. Frequency distributions of the dorsal-aspect target strengths of live (A) and defrosted
specimens (B) of kokanee (Oncorhynchus nerka f. adonis) used in the cage experiment.
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Fig. 6. The relationship between mean volume backscattering strength
and fish density.
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