ISSN 1225-827X (Print)
ISSN 2287-4623 (Online) FISHERIES
J Kor Soc Fish Technol, 51 (3), 295—301, 2015 TECHNOLOGY
http://dx.doi.org/10.3796/KSFT.2015.51.3.295 fishtech or ke

{Original Article)

Fo 70 1012 o4 wEDEARAS £ At el e

i A

l-N' ﬂ

20} - EHEXI - [LHE Zihi - B2@E—" - EEES - mH B
Adosha sfoFr] sk, )k EEATFFEAE] KE T BT, bR Bk ms e e

Ex situ acoustic target strength by tilt angle and pulsation of moon jellyfish
(Aurelia aurita) using frequency 70 kHz
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Target strength (TS) information is an important parameter that estimates the detection, distribution, and abundance of Aurelia
aurita. In order to investigate the biological TS of jellyfish, some factors such as size (bell diameter), tilt angle, pulsation,
and symbion should be known. In the ex sifu TS measurements, the tilt angles and pulsation from synchronized swimming
behavior of four live A. aurita (bell diameters in the air: 54.2 ~ 94.2 mm) were measured with the acoustic data at 70 kHz.
The reduced target strength (RTS) of A. aurita was found to change ranged from 13.4 ~ 16.5 dB according to the incidence
angles from —30° to 24°. When the change rate of bell diameter in the water was 0.2, the TS value showed a 7.2 dB change.

These results could be utilized as an important data to understand the acoustic characteristic scattering of 4. aurita.

Keywords: Target strength, Jellyfish, Aurelia aurita, Pulsation
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Fig. 1. Experimental tank with rotation transducer used to measure the
target strength (TS) of A. aurita. Top view (a), side view (b), and cross—
sectional view (c) of indoor tank. A. aurita was tethered in the vertical
and horizontal directions using monofilament lines.
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Table 1. Summary of bell diameter in air, pulse rate, pulse number, and measurement angle of A. aurita

No. Bell diameter in air (mm) Pulse rate (s) Pulse number (n) Measurement angle (°)
A. aurita 1 84.9 0.5 about 100 ~ 150 0° ~ +15° (5° step)
about 200 ~ 300 ~30° ~ +30° (2° step)
A. aurita 2 94.2 0.4
about 200 ~ 300 ~30° ~ +30° (5° step)
A. aurita 3 54.2 0.4 about 200 ~ 500 —30° ~ +30° (2° step)
A. aurita 4 913 0.4 about 300 ~30° ~ +30° (2° step)
70 kHz Transmitter/ Digital PC
transducer Receiver oscilloscopes
Trigger Signal
generator
Trigger
Video Processing
Camera Monitor capture card System
(PC) (Imagel)

Fig. 2. Block diagram of experiment system to measure the TS of A. aurita.
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Fig. 3. Measurement location (black line) of the bell diameter changed
with pulsation of A. aurita.
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Fig. 4. Variations in bell diameter of A. aurita (No. 4) used in seawater
during the TS measurements. The line boxes and dotted box indicate
during pulsation and no pulsation of A. aurita, respectively.
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Fig. 5. Relationship between reduced target strength (R7S) and
transducer angle.
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Table 2. Comparison of variations in TS or R7S of jellyfish by tilt angle

JRW Sedifd - PRV — - TSRS - HE

Species E);p;z:}ilr:gnt Frczg;ezr;cy Tilt(f)ngle Variation c(>§B])"S or RTS Reference
A. aurita Ex situ 70 -30 ~ 24 134 - 16.5 This study
A. aurita Ex situ 200 -30 ~ 30 12.1 Mukai et al. (2009)
N. nomurai Model 38 0 ~ 180 about 15.0 Hirose et al. (2007)
120 0~ 180 about 30.0
200 0~ 180 about 30.0
N. nomurai Ex situ 38 0 ~ 180 about 10.0 Hirose et al. (2010)

Table 3. Comparison of change rates of TS or RZS and bell diameter of jellyfish by pulsation

Experiment Frequency

Change rate of

Variation of TS or R7S

Species method (kHz) bell diameter (dB) Reference

A. aurita Ex situ 70 0.20 7.2 This study

A. aurita Ex situ 120 0.20 13.0 Mutlu (1996)
200 - 10.0

A. aurita Ex situ 200 0.20 16.0 Mukai et al. (2009)

N. nomurai * In situ 120 - 11.7 Lee et al. (2007)

N. nomurai Model 38 0.30 8.5 Lee and Hwang (2009)
70 0.30 13.8
120 0.30 15.1

N. nomurai Ex situ 38 0.28 7.8 Yoon et al. (2010)
38 0.35 10.3

A. victoria Model - 0.40 10.0 Monger et al. (1998)

C. hysoscella In situ 38 - 15.0 Brierley et al. (2004)

*Free swimming
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