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Fig. 1. Block diagram of experimental setup used in this
study.
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Fig. 2. Measurement of beam divergence width for
wimming layer of fish to be tested using a
calibration ball(23mm, copper sphere, -40.4dB) at
120kHz.

- 25 -



A3 2

1) 2u&EE 30 viele} 258 20 nfelE gdeE SENRRe] A% oEA
& ZES 43, 70 kHz$}F 120 kHz8} F5olA] RIAMAEE A]7Ge] 250
SARA ] AE A Hd Ade] 253am 29 &89 7%, Zh2} 71.7dB,
-66.83B°| 31, HAANF 21.2em?l EEEY] ZHf-oll= Zhz} -722dB, 67.3dBEMA,
o]5 o]Zof| A 120kHz9 A7} 70kHz9) A% Bl =2 g8 Yehjgich
2) S FPshe 2R EHT EEFe] ¢ A M3l 7RIk
ST MR ERE PYEIRAPREE 4S5, o) 3t 7 o) F9
B BAZEE AAASFE F5 A, 70 kHz9) 120 kHzo A
Zu|Eete] A9 247 -754dB, 66.8dBol 1L, B-Ege] 73-9dle ztzt 725dB,
-67.6dBEM, A7 % FA] 120kHzS} 7-9-7F 70kHzS] A% Bod =2 34
133218103

3 AR REEET 9gh gk Aloled] & Apolrt glo] B 439
A= FEI AFARE ZE ez wudo

i
e

76 kHr
goideys rockfish

i
-4

- ( 70 kHz
black rocklish

O measued TS
— 7S=20Log(L)- 71 73

O measwred TS
——18 =20 Logll)- 7217

"

&
&
@

&

-3
b
-3

8
°8
[

Target strength(dts)
&
o(?
[eS)
Target strength{dB)
A
4
o
o
o

&
S
=}

&
a@
]

~30 120
goldeye rockfish

&
=3

120 kHz.
black rockfish

& a5 b O measwed TS ] a8 © measwed TS
A e T3 5 20 LOG(LY - B7 30 o) %’ e TS = 20 Log(L) - 66 81
% 40 jo/ g al o
E 45 @b ‘E 45 °
) g
S 50 & 50

-55 55

1 10 0 1 10 100
Fish tength(cm) Fish tength{cm)

Fig. 3. Length dependence of mean target strength for

free-swimming goldeye rockfish and black rockfish
shad at 70 and 120 kHz
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1) KEEEVERIRKEPTIERT(1986), W 7 Wi S 2 7%, 308~312.
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