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Abstract : Understanding the abundance and distribution of massive jellyfish is necessary to forecast where
or when their blooms will happen. The acoustic technique is one of the most useful methods of obtaining
information if the acoustic characteristics of the targets are known. This study was conducted to determine
the acoustic target strength (TS, dB) of two jellyfish species, Aurelia aurita and Cyanea nozakii, in the
southern coast of Korea. For the ex sifu measurements, 120, 200, and 420 kHz split beam transducers were
used, and jellyfish with various bell lengths were arranged to prepare multiple jellyfish. Under 2 vertical
individuals, the mean TS for multiple A. aurita at 120, 200, and 420 kHz was —72.7, =71.7, and —68.2 dB,
respectively. In the case of 5 vertical individuals, the mean TS of the species was —71.3, —=68.2, and —62.0
dB. Finally, the mean TS of C. nozakii at 120, 200, and 200 kHz was —62.0, —60.3, and —58.2 dB under 2
individuals and —58.1, —=57.4, and —54.0 dB under 4 individuals, respectively. For both species, higher
numbers of jellyfish resulted in a higher TS. In addition, higher frequencies were associated with a higher
TS for the same jellyfish. These TS results for two species can be used as essential data for the acoustic
detection of jellyfish in an open ocean or coastal area.
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Fig. 1. Experimental scheme for acoustic target strength measurement of multiple jellyfish (a) and its real image (b)
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Table 1. Acoustic parameters for jellyfish target strength

measurements

Parameter 120 kHz 200 kHz 420 kHz
Beam type split-beam split-beam split-beam
Source level (dB) 221.6 221.5 218.5
Pulse length (ms) 0.4 0.4 0.4
Ping rate (ping/s) 5 5 5
Beam width (°) 7.5 6.6 6.8
Sound speed (m/s) 1527.7 1527.7 1527.7
Absorption coeff. (dB/m)  0.041 0.075 0.133
TVG-function 40logR*  40logR*  40logR”

“R: distance (meter) from transducer face to acoustic target.
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Fig. 2. Vertical or horizontal arrangements and bell
diameter in air making multiple jellyfish for
Aurelia aurita and Cyanea nozakii. When consid-
ering Cyanea nozakii, acoustic TS measurement
due to symbiotic fish was added as a reference
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Fig. 3. Example of the representative vertical echogram of 4 multiple jellyfish, Cyanea nozakii, at 200 kHz (refer to
case 2 in Fig. 2). The jellyfish were distributed at a depth of 3.6 m

Fig. 4. Underwater photographs of multiple jellyfish. (a) Aurelia aurita, (b) Cyanea nozakii
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Fig. 5. Example of the target strength vs. the ping number
of vertically distributed multiple 4. aurita at 420
kHz. In this case, the mean target strength was
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about —62 dB TSETH EA4] Ueht A1 S7tel mE =% TS7F 7A]
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9 A WEs AHE 5 o 2 Arelde sl S v gk e 3.9~11.2 Afelglen HdHoRe
T HET} 2 TSE do7]= vAIES ol&ste] sligte] 7101 olg v 3] EExE HAF7I7F B2t v
A TGS Ak WS ARSI e, o2 lsf Bl o] T Aol AUHLRE KA oRlES AT
2] o] ohgst Az vishe AlGE At olHe A ok
i sl el oJgk Al AEe] MEdS velE v 3t Table 20| 5 BHE2E sl ik &3F TS 23
-45 -45
¥ 120kHz ¥ 120kHz
50 || ® 200kHz 5o L| ™ 200kHz '
® 420kHz ® 420kHz
-55 55 .
2 N ° v
ff i o eor = C. Nozakii
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= ° [ ]
70 + u 70
y v M
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(a) Aurelia aurita (b) Cyanea nozakii
-80 L L -80 s L
Case1 Case?2 Case3 Case1 Case?2 Case3

Fig. 6. The mean target strength for each experimental case (a) Aurelia aurita, (b) Cyanea nozakii

Table 2. Summary of acoustic target strength for multiple jellyfish, A. aurita, at each experimental case

Case Frz:l(:;llc;l)lcy Number of data Me(z:::)ﬁbs Me(?l];g;r S S;’:igﬁ:cizl;‘t%?)f Y
120 281 2.18E-04 =72.7 35.2 8.1
1 200 442 2.38E-04 -71.7 433 53
420 597 3.73E-04 -68.2 29.9 11.2
120 913 2.34E-04 -71.9 43.5 53
2 200 222 3.10E-04 -69.2 50.9 3.9
420 650 5.15E-04 —65.2 37.4 7.2
120 369 2.56E-04 =713 37.2 7.2
3 200 524 3.59E-04 —68.2 42.5 5.6
420 235 7.56E-04 -62.0 31.6 10.1
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Table 3. Summary of acoustic target strength for multiple jellyfish, Cyanea nozakii, at each experimental case

Frequency

Mean £

Mean TS Coefficient of

Case (kHz) Number of data (dB) variance (%) Y
120 806 7.22E-04 -62.0 46.1 4.7
1 200 739 8.75E-04 -60.3 45.7 4.8
420 744 1.10E-03 -58.2 50.7 3.9
120 370 1.20E-03 -58.1 36.4 7.1
2 200 420 1.30E-03 -57.4 36.7 7.0
420 293 1.80E-03 -54.0 45.5 5.0
120 1209 2.60E-03 -50.7 53.8 34
3 200 2619 3.10E-03 —49.3 48.4 4.2
420 2082 2.60E-03 -50.4 57.7 3.0
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