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The Effect of Swimbladder on Target Strength of
Kokanee (Oncorhynchus nerka f. adonis)

Tohru Mugar*, Tsuneyoshi Suzukr*, Noritatsu Sano*
and Kohji Itpa*

Abstract

The target strength (7S) of fish is the most important parameter for estimating their
biomass and size by acoustic techniques. However, the TS is strongly influenced by several
factors, The swimbladder especially affects acoustic backscattering. 7S depends on the
swimbladder volume which is proportional to fish size and depth. This paper describes the
effect of the swimbladder on the T'S of Kokanee (Oncorhynchus nerka f. adonis).

In the experiment, dorsal aspect of the T'S functions of Kokanee at 50 kHz were
measured in Lake Kuttara. Fish samples were suspended on the sound beam axis at 5, 10,
20, 30, 40 m depth, respectively. The fish were tilted from —45 (head-down aspect) to +45
(head-up aspect) degrees at one degree intervals. Each I'S values were measured as a
function of pitch angle and depth, and maximum 7§ value and averaged TS value were
calculated and compared.

The results obtained were as follows :

1) The decrease in 7S by removing the gas in the swimbladder was about 2-3 dB for
maximum 7§ and 3-4 dB for averaged TS.

2) As depth changed rapidly, both maximum 78 and averaged TS tended to change
inversely with the depth, ¢.e., the value of 6.7 dB per 10 atm was in accordance with Boyle’s
law.

3) The maximum and averaged T'S values of live fish as compared with preserved fish
with destroyed or incomplete swimbladders were about 2.6 dB and 1.4 dB, respectively.
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Fig. 3. Dorsal aspect target strength in relation to pitch angle of Kokanee (A: 185 mm, B:

188 mm) at 50 kHz.
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Table 1. Sizes of Kokanee used for target strength mea-
surement.

Length Swimbladder

Volume

. Body

Fish A

No.  Total  Fork Scaled Weht "~ =~
(mm) (mm) (mm) B @) (%)

1 288 266 252 280 9 3.2
2 309 286 275 260 40 15.4
3 265 248 236 195 15 7.7
4 315 294 284 400 23 5.8
5 296 275 265 275 20 7.3
6 272 252 242 240 3 13
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