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Acoustic target strength measurements on immobile riverine
shrimp, oriental river prawn(Macrobrachium koreana),
in freshwater

Bo-kyu Hwang*, Hyeon Ok SHIN', Sungho CHo? Dae-Jae LEe! and Donhyug KANG®

Research Center for Ocean Industry Development, Pukyong National University, Busan 608-737
'Division of Marine Production System Management, Pukyong National University, Busan 608-737, Korea
2Department of Environmental Marine Science, Hanyang University, Seoul 426-791, Korea
*Marine Living Resources Division Research, Korea Ocean Research & Development Institute,
Ansan 425-600, Korea

Assessment and management of fisheries abundance in fresh water like a river or a lake is very important to
maintain fisheries itself as well as tourist industry even if their scale is not much large. The species for catch
in fresh water are mainly a mandarin fish, a carp, an eel, and others. Because oriental river prawn is a main
prey of these species and the change in its abundance is directly related to their abundance change in fresh
water, information on the abundance and distribution of the species are necessary. Hydroacoustic survey is
known to one of the efficient method among several methodology. Information on acoustic target strength is
key parameter to estimate abundance for acoustic survey. In this study, measurements on oriental river
prawn, Macrobrachium koreana, were conducted for two high frequencies(200kHz and 420kHz) with tilt
angle using automatic rotating system. The results of acoustic target strength obtained from the experiment
were compared with those of acoustic scattering model, Distorted Wave Born Approximation(DWBA)
model. For 200kHz, the result of acoustic target strength experiments was expressed in terms of the
averaged target strength dependence on the body langth(BL, cm) as a following relationship; < TSz » =
45.9log(BL) —107.4. These results provide basic information for studying acoustic target strength and

*Corresponding author: bokyuhwang@naver.com, Tel: 82-51-620-6129, Fax: 82-51-628-8145
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conducting acoustic survey of oriental river prawn.

Key words : Target strength, High frequency, DWBA model, Oriental river prawn
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Fig. 1. System configuration to measure TS pattern of
oriental river prawn.
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Fig. 2. Penetration points in a shrimp body to suspend
and measure a target strength pattern.

Table 1. Specification and system parameters of TS measurement system

. Beam width 6.6° (200kHz) / 6.8° (420kHz)
Split beam echo sounder .
. . A Pulse width 0.1msec
(DT-X Series, Biosonic. Ltd.) - .
Ping rate 5 ping/sec

Automatic rotating system Rotating step 5

gsy Waiting time 30sec
Water temperature 12.8°
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Fig. 3. Measurement system of sound speed ratio(h) by
APOP(Acoustic Propertis Of zooPlankton) system.
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Fig. 4. Estimated density ratio(g) of oriental river prawn
(Macrobrachium koreana). The mean value of g is 1.044
(Solid line), then its standard deviation is +0.089.

Table 2. Estimated sound speed ratio(h) of oriental river
prawn(Macrobrachium koreana) by APOP(Acoustic
Propertis Of zooPlankton) system

c The number Water h sD
B of shrimp temperature[ °C] =
A 1 255 1.087  0.024
B 1 255 1.079  0.023
C 1 255 1.096 0.270
D 4 25.8 1.077  0.007
E 4 25.8 1.096  0.003

Average 1.087 0.115
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Table 3. Averaged target strengths of oriental river shrimps(Macrobrachium koreana)

TS[dB] at 200kHz

TS[dB] at 420kHz

1)

Sample No. BL[cm]? Averaged” Max.? Min.? Averaged Max. Min.
1 4.2 -735 -59.2 -67.9 -69.6 -59.6 =777
2 4.9 -69.7 -61.4 -779 -67.9 -59.3 -73.6
3 34 -822 -56.5 -719 -722 -56.1 -70.4
4 5.2 -773 -72.2 -84.4 -68.9 -61.3 -745
5 4.6 -70.4 -69.7 -73.0 -65.4 -58.4 -70.1
6 3.7 -84.5 -58.2 -84.2 -723 -54.4 -66.0
7 3.9 -83.6 -74.2 -88.8 -68.1 -62.2 -79.2
8 4.7 -825 -715 -86.1 -62.9 -55.9 -82.1
9 3.7 -79.3 -72.4 -825 -64.7 -51.3 -72.9
10 4.1 -82.3 -67.6 -79.3 -69.1 -50.9 -70.2
11 35 -85.1 -72.0 -785 -69.2 -57.2 -74.6
12 4.8 -80.5 -76.3 -81.4 -66.8 -59.3 -70.2
13 3.3 -88.7 -70.3 -80.5 -75.0 -55.7 -74.1
14 4.5 - 787 -80.4 -85.0 -60.8 -70.8 -74.2
15 2.8 -83.6 -68.5 -82.1 -67.3 —-48.5 -63.1
16 4.9 -77.2 -73.2 -86.7 -62.3 -57.9 -68.8

1) Body length(from front of eye to tip of telson)
2) calculated by Eq.(3) with 4 =0° and ¢=30°
3) within +30° tilt angle
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Fig. 5. Acoustic scattering patterns of two oriental river shrimps, Macrobrachium koreana, (A: BL =4.9 cm, B: BL=4.2
cm) measured by 200kHz and 420kHz split beam system. Solid line shows the theoretical values estimated by DWBA
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Fig. 6. Relationship between body length(BL) and
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(Macrobrachium koreana) at 200kHz.
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