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Target strength characteristics of sailfin sandfish (Arctoscopus japonicus)

using ex situ experiment and acoustic model
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Acoustic target strength (TS) measurement and theoretical acoustic scattering models were applied to estimate the TS for
assessing the fish biomass. TS measurement was made of ex situ sailfin sandfish Arctoscopus japonicus at 70 and 120 kHz,
and then compared to backscatter model prediction. The live sandfish was tethered in seawater using monofilament lines.
Measurements were made versus incidence angle, —50° to 50° relative to dorsal aspect directions. Distorted wave Born
approximation (DWBA) model was used to calculated TS pattern. The TS values of sandfish (body length: 16.2 cm) at 70
and 120 kHz were —66.94 dB and —64.45 dB, respectively, and were about 20 dB lower than TS of other fishes in Korea
waters. These TS levels were distributed within the range of the theoretical TS. Ex situ measurement and theoretical TS may
be applied to improve acoustical detection and biomass estimation of the sandfish, and is necessary to measure with various

lengths.
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Transducers, sound unit, and camera

Underwater
camera

Fig. 1. Sailfin sandfish configuration and the acoustic system set-up for
the TS measurements.
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Table 1. System parameter of scientific echosounder for TS experiment

Echosounder Settings
Frequency (kHz) 70 120
Transmitted power (W) 500 300
Pulse duration (ms) 0256  0.256
Ping rate (pings/s) 2 2
Two—way beam angle (dB) -20.60 —20.60
Receiver bandwidth (kHz) 5.56 12.0
Transducer gain (dB) 2546  26.82
Sound speed (m/s) 14913 1491.3

Echoview analysis parameter
Minimum TS threshold level (dB) -80
Pulse length determination level (dB) 6
Minimum normalized pulse length 0.1
Maximum normalized pulse length 1.5

Maximum beam compensation (dB)

4
Minimum number of single targets in a track 3
Minimum number of pings in track 3

2

Maximum gap between single targets
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— Ref
Number of cylinders 81
Length (mm) 162
Fatness (%) 100
Frequency (kHz) 120

Phase variability (rad) 0
Volume (crm*3) 66.809

Resampling
Frequency (kHz) I 120
plot

Mumber of cylinders g1
Phase variability (rad) 0
Volume (crm*3) 66.809

B3 :
= A0 A0 40 460
X (mm)

Sandfish (Arectoscopusjaponicus)

Fig. 2. 3—dimensional coordinates of sailfin sandfish (Arctoscopus japonicus) in distorted wave Born approximation model.
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Fig. S. Comparison of the relationship between TS7gu,andTS zxn forsailfin sandfish (red circle) with other Korean fish species. Black
rockfish: TS7ou,=20-10g16-71.29, TS120k1:=20-10g10—66.88; goldeye rockfish: TS7ou1,=20°10g10~72.03, TS:2011,=20°10g1567.68; Blackporgy:
TS70k=2010810769.46, TS1201:=20-10g19=69.74; Fat greenling: TS7ox=20:10210=69.84, TS120kn,=20-10g1—72.15; Dark banded rockfish:
TS70k,=20°10816769.83, TSi20611,=20-10g15-70.17. These circles are TS for various fishes from 16.2 cm.

Table 2. Regression equation between TS at 120 kHz and 70 kHz from 16.2 cm for Korean fish species

Fish species TS120kHz TS70k12 TS120-70kHz Method References
e E e e
Black rockfish —42.69 -47.10 441 Experiment Mun et al., 2006
Goldeye rockfish —43.49 —47.84 4.35 Experiment Mun et al., 2006
Black porgy —45.55 —45.27 -0.31 Experiment Lee, 2012

Fat greening —47.96 —45.65 -2.31 Experiment Lee, 2012

Dark banded rockfish —45.98 —45.64 -0.34 Model Hwang, 2015
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Fig. 6. Broadband acoustic scattering pattern of sailfin sandfish (4. japonicus). Frequency range and tilt angle of the fish body is 20

to 200 kHz and —50 to 50°, respectively.
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