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In situ behavioral and acoustic characteristics of the large jellyfish

Nemopliema nomurai by target tracking

EumA YOON, Doo-Jin HWANG™ and Hyeong-Ho SHIN

Division of Marine Technology, Chonnam National University, Yeosu 550-749, Korea

The aim of this study is to find out the behavior and acoustic backscattering of the large jellyfish Nemopliema nomurai using

hydroacoustics in situ. N. nomurai was distributed at depths ranging from 10~15 m during the day. Regarding the behavior

of N. nomurai, there was no significant change in depth, and 3D tortuosity was not high. The vertical direction was +10°

from the horizontal, and moving speed was 0.9~1.5 m s'.With regard to hydro-acoustical characteristics, the mean TS of
N. nomurai ranged from —69.6~-56.0 dB at 38 kHz and -69.4~-54.5 dB at 120 kHz. TS variation (Max TS-Min TS) at 38
and 120 kHz was 0~10.2 dB and 0.2~16.0 dB, respectively. Mean TS and TS variation (Max TS-Min TS) of N. nomurai
were higher at 120 kHz than at 38 kHz. The results showed that the use of hydroacoustics was effective in estimating the

distribution depth, behavior, and acoustic characteristics of the target.

Keywords: Acoustic, Target strength, Single target, Nemopliema nomurai
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Fig. 1. Survey area for measuring behavioral characteristics and target
strength (TS) of N. nomurai in situ.
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Table 1. Time, location, and depth of FMT survey to know depth of
N. nomurai distribution

Station
1 2 3 4
Time 15:44-15:55 16:05-16:15 16:25-16:34 16:42-16:53
%ﬁ;ltude 32°40.88" 32°40.22 32°39.41° 32°38.67
%é))ngi tude 123°47.35"  123°47.84" 123°48.10°  123°48.35"
Towing
depth (m) 12 12 19 26

Table 2. Setting parameters for the detection of tracks of N. nomurai
using acoustic data at 38 and 120 kHz (Echoview ver. 3.0, Myriax)

Item Parameter Value
Alpha for major and minor axes and 0.7
Track range .
detection . .
Beta for major and minor axes and range 0.5
Exclusion distance for major and minor 20
Target axes :
gates (m) . )
Exclusion distance for range 0.2
Major axis 30
Weights . .
(%) Minor axis 30
Range 40
Minimum number of single targets and 3
Track  pings in a track
acceptance . .
Maximum gap between single targets 2

Table 3. Explanation of target track analysis variables (Echoview ver.
3.0, Myriax)

Variable Unit Explanation

The mean in the linear domain of the TS
Mean TS dB re 1m®> values of the single targets in the target

track
TS dB re 1m? The maximum TS minus the minimum
variation TS of the single targets in the target track
Depth m The depth of the first target minus the
change depth of the last target in a track

The sum of the distances in a track
3D B divided by the distance from the first to
tortuosity last targets in the track, measured in 3

dimensional space, using angle data
Vertical dearces Calculated from a straight line drawn
direction er between the first and last target in a track

The accumulated disatance between
Moving ms! targets in the track over the total time,
Speed measured in 3 dimensional space, using

angle data

T

Fig. 2. Examples of echogram at 38 kHz. Sampling was conducted at
depths of 12 m in St. 1 and 2, at 19 m in St. 3, and at 26 m in St. 4.
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Fig. 3. Vertical distribution of temperature (C) and salinity (psu)
at drifting station.
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Fig. 4. Pictures of sample caught at St. 1 (12 m), St. 2 (12 m), St. 3 (19 m) and St. 4 (26 m) by FMT. St. 1 and 2

caught N. nomurai only.
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Fig. 5. Bell diameter in air of N. nomurai caught by FMT at (a) St. 1 and (b) St. 2.
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Fig. 6. Behavioral characteristics in (a) depth change, (b) 3D tortuosity, (c) vertical direction, and (d) moving speed of
N. nomurai at 38 kHz. Box plot indicates 25~75 percentiles of values, the centerline is the median, and the vertical line
extends to the maximum and minimum values.
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in all tracks detected at 38 and 120 kHz in situ.
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