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The estimation of the fish biomass density or the size of fish by means of the acoustic equipment
is an important part in the quantitative assessment of fisheries resources. The precision of such
estimates depend upon the target strength of fish and the accuracy to which the acoustic equipment

has been calibrated.

This paper eximine the accuracy of the digital measurement system which is manufactured by
way of trial in order to masure the target strength of fish, and calibrations of that system carry out
with an ogive and a ellipsoid made of the aluminum and the epoxy, respectively. Furthermore,

measurements of target stength for eight species of fish are made at 25, 50, 100 2Hz.

The accuracy of the digital measurement system is compared the theory with measurements on

ogive and ellipsoid, and the agreement is reasonable.

Results of establishemnts on the target strength to fish length and to fish weight regression
obtained from the measurements are available to provide the methods of design for use in

interpreting acoustic measurements of fish abundance on the experimented eight species.
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Table 1. Body length and body weight of the experimented fishes
Body length (cm) Body weight (g)
Species No. of fish - -
Min, Max, Mean Min Max, Mean
Filefish 31 11.0 23.5 16,1 20,0 141,0 62,0
Pomfret 10 18.0 40,8 28,8 61.0 1112, 0 475, 2
Kingfish 10 13.3 23.0 17.9 40,0 228.0 111.0
Horse mackerel 10 13.7 26,6 17.6 22,0 175,0 58,5
Croaker 17 23,0 42,2 32,0 170.0 610, 0 319.5
Kandari 10 12,9 21,4 15,5 15.0 90.0 39.0
Rock trout 16 12.0 20,0 15,3 18,0 75.0 33.3
Flatfish 15 14.0 25.0 20,8 40,0 190, 0 118.3
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Fig. 2. Expreimental set up and block diagram of
the digital measurement system used to the
target strength measurements of the experi-
mented fishes, the ogive and the ellipsoid.
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Fig. 4. Back-scattering polar diagram for the ogive(a) and the ellipsoid(b) of revolution
made of aluminum and epoxy, respetively, taken in the horizontal plane. The measure-
ments are the solid lines and the theoretical scattering is the dashed lines.

Frequency 50kHz. Radial scales: relative scattering level.



Ao EEH HELRE B B

2, ffo] BEERIEE HE

e BEEBRIHES ol K, AEREk,
ik W MEMR, MEEREL A AR dE
T, olAlel kg ol whel EtAlsl W)
wf-oll oAl 4] Abetsle BEWEHRS N4sto] of
golael YAl BRLEES >4k dele A%
T FolE a3},

ulebA, ofale] HMEBHERUREC] A=l dee
nlzle oAl #8E, ME % REEst KRl
S ARy Ystol 25, 50, 100kHzS] 3%F-o
kel islel 8 A Aoz BRI, R
B, kBTl g oAl FHRFEES 35}
3, o5& M2 vla - A3 e Table 2 %
Fig, 5~ Fig, 103 Zt},

Table 2. Measured mean target strengths of eight species at three frequencies

Mean target strength(dB)

Experimented fish

25kHz 50kHz 100kHz
Filefish, Thamnaconus modestus -40, 8 -44.5 -43,0
Pomfret, Pampus argenteus -39.9 - -45,8
Kingfish, Caranex equuia -41,9 - -45,9
Horse mackerel, Trachurus japonicus -36.9 — -41.9
Croaker, Nibea inbricauts -36.7 -40.6 -39.1
Kandari, Collichthys Fragilis -41.1 — -45,2
Rock trout, Agrammus agrammus — -42,0 -
Flatfish, Paralichthys loivaceus — -42,2 -
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Fig. 5. The relationship between mean target
strength and body length of eight species at
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!

Experimented fish

Regression coefficient(A)

25kHz 50kHz 100kHz

Filefish, Thamnaconus modestus -65,1 -69.1 -67.2
Pomfret, Pampus argenteus -69, 4 - -75.9
Kingfish, Caranex equula -67.5 — -71.0
Horse mackerel, Trachurus japonicus -62.7 - -67.9
Croaker, Nibea imbricatus -63.7 -70. 1 -69.5
Kandari, Collichthys Fragilis -65.5 - -69.0
Rock trout, Agrammus agrammus - -65, 6 -

Flatfish, Paralichthys loivaceus - -68.6 -
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Table 4. Weight-target strength relationships for eight species at three frequencies. The linear regression
was performed on the pairs of data, mean target strength TS(dB) and body wight W(kg) to obtain
the ‘intercept “B” for the function of 7S=B+20Log (W *)

Regression coefficient (B)

Experimented fish

25kHz 50kHz 100kHz
Fliefish, Thamnaconus modestus -32.1 -37.2 -34.3
Pomfret, Pampus argenteus -37.7 — -44,2
Kingfish, Caranex equula -35.9 - -39.4
Horse mackerel, Trachurus japonicus -29.3 — -34.5
Croaker, Nibea imbricatus -32.2 - -35.9
Kandari, Collichthys Fragilis -32,0 - -35.6
Rock trout, Agrammus agrammus - -3L.9 -
Flatfish, Paralichthys loivaceus — -36.0 -
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