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Frequency and Length Dependance on Target Strength of

Largehead Hairtail( 7richiurus lepturus) Caught in Korean Waters

Young Hwangbo

Department of Fisheries Physics, Graduate School,

Pukyong National University

Abstract

Largehead hairtail( Z77c/uurus” lepturis)—is one of most fisheries stocks
inhabiting widely in East China Sea and Yellow Sea, which is produced by
various fishing gear such as stow net, long line, jigging and trawl to 60,086
M/T in 2005.

Now, each Kkind of research and investigation for scientific estimation,
management and protection of main fisheries biomass were conducted in all
countries of the world. “Also;-the hydroacoustic survey has been performed
annually by the NFRDI with “using bottom “and mid-water trawls in inshore
and offshore around the Korea Peninsula. However, acoustical survey has been
not performed in estimation for fish size distribution so that it is necessary to
construct the data bank of their target strength(TS) relative to fish species,
length( /) and frequency.

This study describes on the frequency and length dependence on TS, in
which distribute in Korean waters(mainly near Jeju Island), in relation to the
construction of the TS data bank.

The TS measurement of largehead hairtail was carried out in water



tank(Lbm>xW6mx>Hb5m) using 4 frequencies of 50, 75, 120 and 200kHz by
tethered method. The average TS patterns were measured as a function of tilt
angle, ranging from -45°thead down) to +45°thead up) by every 0.2°
Furthermore, the length conversion constant( 520) was estimated under the

assumption that TS is proportional to the square of its length.
Also, the 7z sizw TS measurement on live largehead hairtail was performed
by using split beam echo sounder in the Suyeong Man, Busan.

The result of experiments at each frequency can be summarized as follows;

1. As result of TS-length-dependence for 104 largehead hairtails, the length
conversion constant was -66.60 at 50kHz, -69.53 at 75kHz, -67.85 at 120kHz

and -69.57 at 200kHz under assumption that TS is proportional to LQ,

respectively.

2. We obtained a linear regression equation of 0/A% = () (032042 (AZ/N)FP0L
in the result of the relationship between O/)\2 and 4//N of 104 individuals
at 50, 75, 120 and 200kHz. And then, O is sound scattering cross Section(mz),

AL is anal length(m) and A is wavelength of frequency(m).

3. Mean TS(<¢ 7:6>) of 118 largehead hairtails obtained by split beam echo
sounder measurements at 120kHz was -459dB. The length conversion

constant 4, derived from the relationship between < 76> and mean anal

length(<_4/2y) was 4,--69.82dB.

4. The difference in TS between the /7 s/zwz measurement and the prediction

by tank measurement was 1.1dB.



AR, SEE A PR WS F YR

r*O
2
o
=
E
_é

:
rot
rD‘.
b

Fusd 0 oy g oA AYAAE] 2 FTH 24 ¥ A-FF =
% zqel @ AW 2AZ Wd A Y, B, A AAoRE

Be ojFdl Wi oo Az HrE

rot
dlo
o%
2
X
[-'O
bt 4
N
N
m U
e
il“

b Syl A E TAC FH A oL FA 0
2 FQ93% o]Fo| w3 TS(Target Strength) ATF7F FAHo] o}
ol 60,086M/TozH $-2lvete] o Fdold F2 <l

o]
ek A R ARS Fubed WA R A o EA4C i A



A A7k A SRR v e 2a 2X AL W SFAALEY A

4 ooEAel mE HolE WA 1% W WY A4S 9@ AP DA

A o2 Hldele Aoz delAd dth(Foote, 1980a). o] /2] WA =

g 2437 A% Pyomt Aoluz Adel dd, Ao Pel AL of

o] &sto] FAsS= A HMel F=E of&HiL Uth(Foote et al, 1986;
Gauthier et al., 2001).

webA, & AT = AFE s oA 1ol o ojHE A

Ad 2 Fageddl g S F WAL= Bl R4k G kol A o] 120kHz

)
S,
=
o
@]
o
8
(@]
o
oy
o
0
o
c
j)
[oN
D
=
Ll
2
oo
ol
o
a2
>
o
Jo
of
ox
=
=
¥,
s
i
o
dlo
ol
rE



LA (Trickiurus Lepturus)= TAC #E A o] F

F 9o styoly, o]k
(Perciformes) 722 3 (Trichiuridae)] o] F = A &l
3, dE AR D F4 dokE

S8 Ly 9 oo
A Al o] F o] tHNFRDI, 1988).

Agel AR 2H 9 B

, & (anal
length)¥} | % (body weight)2] 34

Table 1. Biological- composition of the largehead hairtail,
Trichiurus lepturus used in  the target strength
measurement
Frequency Anal length Weight No.
(kHz) range(cm) range(g) of fish
50/75/
23.6~35.0 290.0~700.0 26
120/200
120 14.2~17.5 40.0~70.0 20




Body Weight(g)

Frequency®o)

Fig.

800

600 |

400 |

200 |

(A) Tank experiment e
(B) Field experiment

25 40

Anal Length{cm)

30

16 20

1. Relationships between anal length and body

weight, frequency distributions and anal length

for largehead hairtails.
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Fig. 2. Largehead hairtails caught on the

fishhook in a location of acoustic

survey area.
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120kHz 2 200kHze] ul 7§ Fdh=o ujste] A gFzto] 45° 29° 38° #

=

24°0 A F - FE FE AFete] S BskA (ol A1, 2005).

servo & step
motor driver

servo motor

controller &
D/A

converter

Fig. 3. Block\dia??am%xperime“ﬁt P&eifeloped in this

study. i
a: motor selector d: potentiometer g: sound beam j: water surface
b: clutch controller e: motor h: fish k: moving panel

c: transducer selector f: fish support bar I: weight m: tank window
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Fig. 4. Layout of the program developed for data acquisition
and processing, system parameter setting and tilt
control of fish.
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120 kHz

120kHz split beam EY500

p .
- "u\n
b
Fig./ 5. Block diagram of split beam echo sounder

// system used in t eld experiment. ‘\\

f
f

Fig. 6. Acoustic survey locations of largehead

hairtail by split beam echo sounder.
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Target strength{dB)

Fig. 7. Average target strength patterns for largehead hairtail at
four frequencies of 50, 75, 120 and 200kHz.
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(Tail) (Head)
Fig. 8. X-ray photographs for swimbladder of largehead

hairtail.
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TS=20Log(AL)-68.65

120kHz

N=12482/26fish
<TS>=-40.36dB
<AL>=27.76cm
TS=20Log(AL)-69.23

20
75kHz 200kHz

15 | NE12378260sh N=12430/26fish
<TS>=4332dB <TS>=-42.26dB
<AL>=27.76cm <AL>=27.76cm

0l TS=20L0g(AL)-72.18 TS=20L0g(AL)-71.13

5 I

0

-72 64 -56 -48 -40 -64 -56
Target strength(dB)

Fig. 9. TS frequency distributions for largehead hairtail

75, 120 and 200kHz.
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Fig. 10. Fish length-dependence on-TS of largehead hairtail at
frequencies of 50, 75, 120 and 200kHz.
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Fig. 11. An echogram of the largehead hairtail by split beam

echo sounder.
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Fig. 12. TS frequency distribution for largehead hairtail at

120kHz.
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1000
o measured TS (largehead hairtail, 104 fishes)
—a/A2 = 0.032042(AL/A)7s0, (12 = 0.67)
100 + e Field measurement result by split beam echo sounder
10
S
o
1 F
0.1
0.01 : —
1 10 100
AL/A

Fig. 13. Length dependence of target strength for largehead
hairtail derived from laboratory experiment by single
beam system(©O) and field experiment by split beam
system(@®), respectively. The -backscattering cross
section(.0 ) is~normalized to the square of wavelength
(N) and plotted- against the anal length( 4/7) to

wavelength ratio.
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Table 2. Values of length conversion constants derived from the
relationship between mean target strength and fish
length of largehead hairtail at 50, 75, 120 and 200kHz

by tank and field experiments

length conversion Frequency (kHz)
constant(dB) 50 75 120 200
by -66.60 -69.53 -67.85 -69.57
tank
b, -68.65 =72.18 -69.23 -71.13
field y = ~ -69.82 -

Table 2014 AR RAF) @S ZAd ola) ojn nudA =
-68.310.2dB(Zhao, 2006) ¥ 66.1dB(Ona, 1987)¥} #luste] 1.5~3.7dB
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