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Abstract

The aim of this study was to <compare the
effectiveness of acoustic measurements between two
frequencies (38 kHz, 120 kHz) for estimations of the
distribution and abundance of 0+ Japanese jack mackerel,
Trachurus japonicus, off the Tottori coast in the Sea of
Japan. The vessel Tottori Maru No. 1 collected acoustic
data off the coast of Tottori at frequencies of 38 and 120
kHz (KFC3000). Sampling was also conducted using a
midwater trawl net and an 80-cm ring net. A sound
scattering layer was found to overlay the echo of the
Japanese jack mackerel when sampled at 38 KkHz,
presenting an inherent problem to acoustic studies at
this frequency. However, signals from Japanese jack
mackerel could be identified on an echogram at 120 kHz.
Also, the density of one individual per m?® (n) of
Japanese jack mackerel, determined using the trawl net,
was positively correlated with the value of the volume
backscattering strength (SV) at 120 kHz (Mean SV,
kwz = 10 log n - 58.01 (r = 0.68)). Therefore, it is
possible to estimate the distribution and abundance of 0+
Japanese jack mackerel more accurately using 120 kHz

data.

Key words: Acoustic survey of fisheries resources,
Quantitative echosounder, Frequency
characteristics, 0+ Japanese jack mackerel
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Fig. 1 Locations of the acoustic survey transects and
the sampling station used for midwater trawling.

Lines show the acoustic transects. Midwater trawling
was performed at the indicated sites ("Open circle™:
2014, "Filled circle": 2015). The "star" indicates the
station where vertical hauls were conducted using a

ring net (diameter: 80 cm) in 2015.

Fig. 2 Histogramof the fork length of Japanese jack
mackerel Trachurus japonicus <caught using the

midwater trawl net.

Fig. 3 Echograms of volume backscattering strength
(SV) at 38 kHz (upper) and 120 kHz (lower) collected
at St. 01 (left) and St. 04 (right) with a threshold of
-70 dB. Japanese jack mackerel Trachurus japonicus
were also collected from these stations wusing a
midwater trawl net. The majority of fish were caught
at St. 01. The black square shows the layer through

which the trawl net was towed.

Fig. 4 Echograms of volume backscattering strength
(SV) at 38 kHz (upper) and 120 kHz (lower) collected
at St. 04 with a threshold of -70 dB. Ring-net
sampling was conducted at this station on 24 June
2015, 2 days after the trawl net sampling on 22 June
2015. The trawl net was towed through the region

indicated by the black square.

Fig. 5 Histogram of differences between the mean
volume backscattering strength (SV) (integral layer:

2 nmx 1 m) at 120 kHz and 38 kHz (ASV120-38) in the



layer through which the trawl net was towed. These
data were collected at the stations where Japanese
jack mackerel Trachurus japonicus were caught. “ N”

is number of data.

Fig. 6 The relationship between the density of
Japanese jack mackerel Trachurus japonicus
individuals per m3, determined using the trawl net,
and mean volume backscattering strength (Mean SV)
at 38 kHz and 120 kHz. The density was positively
correlated with the value of mean SV, (Mean SV at 38
kHz = 10 log n - 51.03 (r = 0.82), Mean SV at 120 kHz
10 log n - 58.01 (r=0.68) ).
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[Table-1]
FI kI 1%6.5cm
Table 1 Parameter settings for the KFC3000 system.
Echosounder KFC3000
Date 23 April 2014 22 April 2015
Temperature [°C] 15.06 19.09
Salinity [PSU] 34.46 34.54
Sound speed [m/s] 1506.81 1518.97
Frequency [kHZz] 38 120 38 120
Pulse length [ms] 0.6 0.6 0.6 0.6
Ping rate [s] 1.0 1.0 1.0 1.0
SV threshold [dB] -70 -70 -70 -70
TR gain [dB] 64.44 59.41 63.54 59.41
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Table 3 Catch composition at the station where vertical hauls were conducted using a ring net.

Depth (m) Sample (Body Length)

10

20

40

70

Bacillariophyceae

Oikopleura spp. (1cm)
Aglantha digitale (0.3~1cm)
Doliolida

Bacillariophyceae
Cavolinia uncinata (0.5~0.8cm)

Bacillariophyceae

Ctenophora (2cm)

Oikopleura spp. (1cm)
Aglantha digitale (0.3~0.7cm)
Cavolinia uncinata (0.5~1.2cm)
Copepoda (0.2~0.3cm)

Bacillariophyceae

Ctenophora (1~3cm)

Aglantha digitale (0.3~0.5cm)
Oikopleura spp. (1cm)
Cavolinia uncinata (0.9~1.6cm)
Copepoda (0.2~0.3cm)
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