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In situ side-aspect target strength of Japanese anchovy
(Engraulis japonicus) in northwestern Pacific Ocean

Hyungbeen LEE and Donhyug KANG* 
Marine Living Resources Research Department, KORDI, Ansan 425-600, Korea

Acoustic side-aspect target strength (TS) of living Japanese anchovy (Engraulis japonicus) was measured at
120kHz during in situ experiments. The data were collected by lowering and horizontally projecting the split-
beam transducer into the anchovy school. For analysis and interpretation of the side-aspect TS data, acoustic
theoretical model, based on the fish morphology, and dorsal-aspect TS data were used. Total length of the
anchovy ranged from 6.6 to 12.8cm (mean length 9.3cm). The side-aspect TS distributed between 40 and

55dB, has an obvious length dependency. The mean side-aspect TS of the anchovy was 47.8dB, and the
TS was about 2dB higher than mean TS generated from dorsal-aspect measurements. With reference to
maximum TS, the results of the side-aspect TS were distributed within the range of the theoretical and
dorsal-aspect TS. Apparently these tendency indicates that side-aspect TS measured from the study is useful
data. These in situ measurements of side-aspect TS can be applied to improve acoustic detection and
estimates of the anchovy, and is necessary to measure with a various frequency and length for making
enhance data.
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Fig. 1. Experimental scheme for in situ side-aspect target
strength measurement of Japanese anchovy.

Table 1. System parameters for side-aspect target
strength measurement of Japanese anchovy

System parameter Value Comment
Frequency 120kHz
Beam type split beam
Pulse length 0.3ms
3 dB beam width 7.1deg
Ping rate 1 ping/s
2-way beam angle 20.6dB Hardware parameter
Transducer gain 26.5dB
TS detection parameter

Min. threshold 55dB
Min. echo length 0.8
Max. echo length 1.8
Max. gain Comp. 6.0dB

Absorption coefficient 0.0412dB/m Temperature: 24.6
Sound speed 1527m/s Salinity: 29.7psu
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Fig. 2. 3-D coordinate to calculate side-aspect (yaw angle)
target strength from theoretical acoustic model of
Japanese anchovy.
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Fig. 4. Example of in situ side-aspect target strength of
Japanese anchovy at 120 kHz.
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Fig. 5. Frequency distribution of in situ side-aspect target
strength of Japanese anchovy at 120 kHz.

Fig. 6. Theoretical side-aspect target strength of
Japanese with yaw angle at 120 kHz.
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