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Target Strength Measurment of Sternoptychid Fish,
Maurolicus muelleri, Using 88kHz Quantitative Echo Sounder

Akira Hamano*and Kazuyoshi UcHipDa*®

Abstract

The biomass of Sternoptychid Fish, Maurolicus muelleri, which is the only species
among mesopelagic micronektonic organisms in the Japan Sea, is described to be in
large abundance. In order to make it possible to apply the acoustic method to estimate
its abundance quantitatively, the mean target strength and its size depending variation,
which are the indipensable steps for the above mentioned purposes, were estimated
experimentally by using the 88kHz quantitative echo sounder and by using ANDERSON
and URrIick’s theory for dissected swimbladder.

The volume backscattering strength (SV value) at various densities of suspended
fish (p individials/m?®) was measured.

It was revealed that the p to SV (dB) relationship could be expressed by the
following highly significant liner equation.

SV=8.99log p —61.5(r=0.996, n=16) (1)

This equation indicated that the mean target strength of this species was estzmated
to be —61.5 dB. \ e T

As the size composition of fish changes depending on~the surveyed area and season,
it is necessary to know the relationship between standard length. (L in cm) and target
strength for expanding the applicable range toresults of the present e;\perlment./MeaSW
uring the target strength of swimbladder cross sections, it was found out that target
strength varied depending on standard length of fish, keeping the following significant
linear equation.

TS(dB)=17.4log L(cm)—69.6 (r=0.452, n =46) (2)

This result revealed that target strength of this species was nearly proportional to the
square of standard length, and suggested the possibility of making size corrections
for the mean target strength by using size composition information from the detected

school.
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Fig. 2. Block diagram of data acquisition and processing system.
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Fig. 3. Frequncy distributions of standard length and body weight of

material fish (Maurolicus muelleri) used in target strength measure-

ment (a) and swimbladder measurement (b).
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Fig. 6.
(IDand without target fish(I[).
a : oscillation line, b : upper frame, c¢: target,
d ; lower frame, e :lake bottom.

Examples of oscillogram in target strength measurment with

Table 1.  Volume backscattering strength measured.
, * | %2 3
Number Density SVn SVo SV
of (Ind./m*) (dB) (dB) (dB)
Target fish
—_ e —43.9 —
895 -34.3 - —34.9
18 1789 —-31.8 B -32.1
36 3579 -29.5 B —29.6
54 5368 -28.3 — —28.4
72 7158 —26.7 B ~26.8
90 8947 -25.6 —_— -25.6

*1, %2 : Volume backscattering sterngth with and without
target fish, respectively.

SVn SVao

%3 1 SV=101log(10 " ~10" ).
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strength(SV)on density with the estimated
relation ( ) and the theoretical one

Fig. 8. Dissected swimbladder from the ma-
terial fish, ‘
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Long diameter-short one relation of
the swimbladder, to examine validity of
applying to the strasberg’ s criterion.

Note : The points under the solid line (3: 1
relation) could be regarded as sphere.
The dash lines (2:1 and 1:1
relation) were added for reference.
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Table 2.
the FURUsAwA’s proposal.

(a) UricK’s volume backscattering theory

i - NHE

TARGET STRENGTH (dB)

R

-58 |
N=U6
—-56 « o
had __'_.V'__-j
-58 - « ° ‘o - .:“y‘o .
. /‘/.m"‘:' '.-
M- .
-60 .
L]
-62 |-
1 ; ; : ; 1
4.0 4.2 44 46 48 50
STANDARD LENGTH (cm)
Fig. 10. Standard length-target strength re-

lation, to examine the possibility of extend-

ing to the FURusAwA’ s proposal (TS=20

logL+C; ----) to small fish, with estimat-

ed regression line ( ).

Note : TS----target strength :
L----standard length ;
C----coefficient.

Statical examination of possibility to apply the Urick’s theory and

Present result

(Present result) - (Theoretical equation)

Equation  Constant  Regression Degree of

coefficient  freedom
ay a, F ¢ t df
—61.5 8.99 667.28** 4.265 —0.385 -2.89* 4

Present result cy=qa,logx+a,,

Theoretical equation

(b) FURUSAWA’s proposal

1 y=10 logx—65.0,

x : Density of target fish (ind./m?).
¥ : Volume backscattering strength(dB).

Present result

(Present result) - (Theoretical equation)

Equation  Constant Regression Degree of

coefficient  freedom
a a F t t df
—69.6 17.4  11.859*~ 0.225 —0.525 —0.418 44

Present result P y=a,logx+a,,

Theoretical equation

cy=20logx—T1.2,

x : Standard length (cm).
vy : Target strength (dB).
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