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The in situ target strength for the anchovy (Engraulis japonica) were measured by the split beam echo
sounder system at 38 kHz. This study allowed us to detect the single echos from anchovy shoals which
were dispersed during trawling operation in day time. The results of our study were as follows:

We found that the anchouy occupied about 95% of the total catch from the detected shoals from
which target strength data were collected. Length distribution of anchovy showed a mode and ranged
from 13.6 to 15.4cm with a mean of 14.4cm and a standard deviation of 0.45cm, and weight
distribution showed a mode and ranged from 16 to 28 g witha mean of 21.9 g and a standard deviation
of 2.7 g. The target strength distribution of anchovy ranged from —40.7 dB to —69.2dB in the water
layer of 10~30m, —42.19 to —67.7 dB in the 30~50m and —42.2 to —67.7 dB in 10~50 m, showing
2 modes in each layer, respectively.

Overall mean target strengths were —49.7 dB/fish and —33.1 dB/kg, averaged by area backscattering
cross section (o), and the confidence interval for target strength was less than 1dB. With the mean
total length and the mean target strength, we drived the target strength-length relationship as
TS (0)=201og L—72.9.
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Fig. 1. Map of the data collection site for in situ
target strength measurement.
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Fig. 2. Block diagram of data aduisition and pro-
cessing system.
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Fig. 3. Diagram of the split beam transducer,
showing location of 4 segments described
in the text.
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Table 1. Echo-sounder system calibration report carried

Items Specification Items Calibration data
Calibration date 25 Nov 1993 Water Temp. 160 €
Place Ulsan Bay Salinity 338 %

Bottom depth 270 m
Frequency 38 kHz TS of sphere —336 dB
Absorption coefficient 10 dB/km Depth of sphere 146 m

TS transducer gain 25.5 dB
Angle sensitivity 219 2-way beam angle —20.6 deg.
Ping interval 1.0 sec SV transducer gain 256 dB
Transmit power 2000 W 3dB beam width 7.2 deg.
Pulse duration 1 ms Longitudinal offset 0.3 deg.
Bandwidth 3.8 kHz Transversal offset 0.1 deg.
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Fig. 4. Dense echo signes of the anchovy detecte
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Midwater-trawl diagram used for the col-
lection of biological samples which made
echo signs.
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Fig. 6. Length and weight distribution for the an-

chovy collected by midwater trawling with
the data collection of traget strength.
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Table 2. Catch data for midwater trawling made at target strength data collection sites

) Position Average Catch
Date Time - - headr(zpe)
Latitude Longitude depth (m Anchqvy Others
kg kg
27 Nov 10:00~11:00 35°26'97 N  129°30'53 E 25 126 7
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Fig. 7. Target strength distribution collected from the anchovy shoals as shown in Figure 4B.

Table 3. Results of anchovy farget strength analysis'for 38 KHz

Layer Length Wel%ht 5 SD(g) TS(5) . TS(5). Sample 90% confidence
(dB/fish) (dB/ kg)  size interval for
TS in dB/fish
10~30 144 21.90 0.000134 0.0000582 —497 -—331 2332 (—49.78, —49.65)
30~50 144 21.90 0.000134 0.0000523 —49.7 —331 2077 (—49.77, —4965)
10~50 14.4 21.90 0.000134 0.0000394 —497 —331 4409 (—49.74, —49.68)
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