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Acoustic Target Strength of Live Japanese Common Squid
(Todarodes pacifica) for Applying Biomass Estimation
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Target strength (TS) of Japanese common squids (7odarodes pacificus) were measured using 38 and 120
kHz split beam scientific echosounders under the live condition. For the TS measurement of an individual,
a total of 3 squids (mantle length (ML): 22.8, 25, and 27 cm) were used using small fishhook method,
whereas for measurement of swimming angle, a total of 8 squids (ML: 21-27 cm) were used under live
condition, confined with net cage with 2 m diameter. At the same time, two underwater video cameras
enabled continuous monitoring of squid behavior. Considering normal behavior, the mean TS at 38 and
120 kHz varied from -48.6 to -45.9 dB, and from -46.5 to -44.6 dB, respectively. In both frequencies, mean
TS at 120 kHz is relatively higher than that of 38 kHz, approximately 1.3-2.5 dB. From free living condition,
the mean swimming angle of the squids was -24°. The results of the measurement will be provided basic
information for conducting acoustic surveys of the squid.
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Table 1. Main settings of the two echosounders for TS mea-
surement of the Japanese common squid

System parameters 38 kHz 120 kHz
Beam type ES38B ES120_7
Absorption coef. 9 dB/Km 40 dB/Km
Pulse length 0.3ms 0.3 ms
Bandwidth Auto Auto
2-Way beam angle (dB) -20.6 -20.8
Sv transducer gain (dB) 26.5 26.1
TS transducer gain (dB) 26.15 24.41
Angle sensitivity 21.9 21.0
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Fig. 1. Apparatus for target strength measurements of the Japanese common squid under live condition. (a) for individual

squid, (b) for multiple squids.
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Fig. 2. Conventional graphic user program (GUI) to determine TS with tilt angle and to synchronize between TS and video
data. (left up: upward video, right up: side video, left down: TS data, and right down: system information)
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Fig. 3. TS distribution of the Japanese common squid under live condition. The data were obtained from 38, and 120

kHz.
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Fig. 4. Squid behaviors during TS measurement using fishhook method. (a) normal behavior, and (b) abnormal behavior.
The left and right images represent upward and side view camera, respectively.
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Mean swimming angle was about -24°.

Table 2. Mean TS value of the Japanese common squid at 38, and 120 kHz

38 kHz (dB) 120 kHz (dB)
Squid size ATS12038 (dB)
all data within £50° all data within +50°
ML, 22.8 cm -50.4 -48.6 -46.6 -46.3 23
Muitiple, mean ML, 24.2 cm -49.5 -47.6 -46.4 -45.1 25
ML, 25cm -51.8 -48.2 -50.4 -46.5 1.7
ML, 27 cm -46.4 -45.9 -45.1 -44.6 1.3
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Fig. 7. Backscattering cross-section (o) of 22.6 cm Japanese
common squid in mantle length, at 120 kHz using Kirchoff
ray mode model. Probability density function (PDF) was
calculated from mean swimming angle and its standard
deviation.
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