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Target strength of live arabesque greenling Pleurogrammus azonus suspended in the sea.

Takahiro TAKASHIMA*®

Target Strength (TS) of live arabesque greenling Pleurogrammus azonus, a kind of bladderless fish, were
investigated at two frequencies (38kHz and 120kHz) to know how they relate to frequency or to fish size. Live
greenlings (26.40 30.9cm,BL) were captured by angling at the Senposhi bank off northwestern Hokkaido. For
measurement of TS using a quantitative echo sounder EK500 equipped on the research vessel, each sample fish was
suspended below the bottom of the ship. Rayleigh probability density function (PDF), which were selected with AIC
from two types of PDF, were fitted to distributions of back scattering amplitude at both frequencies to estimate
averaged TS (TS,,g). TSaq Were estimated from -62.1 to -49.8dB at 38kHz, and from -57.9 to -47.2dB at 120kHz. TS,
at 120kHz were larger than them at 38kHz for 3.3dB (mean). Although TSavg increased with body length at both
frequencies, regression model was fitted better at 120kHz than at 38kHz. These results yield two conclusions that
arabesque greenling also has scattering characteristics of bladderless lives, and that 120kHz is more appropriate
frequency than 38kHz for acoustic survey for this species.
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Fig.1 Sampling station of arabesque greenling (O) and
location of TS measurement site (O ).
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Table 1 Details of sample fish.

Body length Total length Weight

No. (cm) (cm) (o)
Fish 1 26.4 30.6 227
Fish 2 27.2 31.2 240
Fish 3 28.1 32.6 315
Fish 4 28.6 33.6 372
Fish 5 30.6 35.2 380
Fish 6 30.9 35.4 367
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Fig.4 Distributions of TS of live arabesque greenling at

38kHz (left side) and 120kHz (right side).
BL: body length, N: number of pings.
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Table 2 Estimated parameters and AIC by fitting of Rayleigh PDF and Rice PDF.

38kHz 120kHz
N Rayleigh Rice Rayleigh Rice
0 (Ohs) <0hs) (ol)s> <‘:Jl)s)
x10°) TS.., AIC (x10°) y TS, AIC 10 TS.e AIC x10%) TS, AIC
Fish 1 1.23  -59.1 152.73 1.23 0.0 -59.1 154.73 1.61 -57.9 152.73 1.61 0.0 -57.9 154.73
Fish 2 0.61 -62.1 152.71 0.61 0.0 -62.1 154.71 3.38 -54.7 152.76 3.38 0.0 -54.7 154.76
Fish 3 1.15 -59.4 152.72 1.15 0.0 -59.4 154.72 420 -53.8 152.74 4.20 0.0 -53.8 154.74
Fish 4 4.37 -53.6 152.72 4.05 1.9 -53.9 154.71 490 -53.1 152.71 4.65 0.5 -53.3 154.71
Fish 5 3.79 -54.2 152.72 3.79 0.0 -54.2 154.72 6.89 -51.6 152.73 6.89 0.0 -51.6 154.73
Fish6 10.53 -49.8 152.72 8.97 1.3 -50.5 154.71 18.93  -47.2 152.73 16.88 1.2  -47.7 154.73
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Table 3 Estimated Parameters by fitting 20log,,L model
(equation (6)) or mlog,L model (equation (7)) at
2 frequencies. SE: standard error of the
regression, p: observed significance level of the
test, R?: coefficient of determination.

20log ;L. model mlog; oL model
by m b SE p R?

-85.5 1415 -262.5 2.8 0.036 0.71
-82.2 120.3 -2283 1.5 0.008 0.86
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Fig.6 Relationship between body length normalized by
wavelength and averaged TS.
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Fig.7 Relationships between body length and averaged TS at 38kHz (left) and 120kHz (right).
Dotted lines are fitted 20log, L models (equation (6)), bold lines are fitted mlog,,L models (equation (7)), and thin

curves denote 95% confidential limits of mlog, L models.
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