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An estimation of the sound-speed and density of moon
jellyfish (Aurelia aurita) in Korean waters

Eun-A YOON and Doo-Jin HWANG*

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

The sound-speed and density contrasts are important factors in estimating the target strength (TS) of moon
jellyfish (Aurelia aurita). In this study, the sound-speed and density contrasts were measured using time-of-
flight and neutral buoyancy methods, respectively. The sound-speed contrast of A. aurita was from 0.9966 to
1.0031 (mean+SD, 0.9999 +£0.0017) and no distinct differences in temperature or pulsation activity and
weak were found. The density contrast was from 0.9994 to 1.0004 (mean+ SD, 1.0000+0.0002). The
density of 4. aurita was substantially different but the density contrast of 4. aurita was shown to be similar

to that in the sampling location. The results can be used to estimate of TS of A. aurita by acoustic model.
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Fig. 1. Location of samples used to measure the sound-
speed contrast () and density contrast (g) of A. aurita.
The filled circles indicates the location of samples used to
measure the sound-speed contrast (#) and density
contrast (g). The filled squares represent the locations of
samples used to measure density contrast (g).
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Fig. 2. Equipment used to measure the sound-speed of A.
aurita and seawater (a); measuring the sound-speed of A.
aurita and seawater (b).
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Fig. 3. Density measurement of A. aurita using the
neutral buoyancy method. The photo shows A. aurita at
neutral buoyance.
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Fig. 4. Relationship between sound-speed and
temperature of A. aurita and seawater.
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Fig. 5. Relationship between sound-speed and
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Table 1. Comparisons of sound-speed contrast (%) and density contrast (g) of jellyfish

Sound-speed contrast (/)

Density contrast (g)

Species Reference
Min Max Mean=SD Min Max Mean+SD

A. aurita 0.9966  1.0031 0.9999+0.0017 0.9994 1.0004  1.0000+0.0002 This study

A. aurita — - 1.0000 0.9861 1.0168  1.0030 Lynam (2006)

A. aurita 1.0001 £0.0250 0.9890+0.0190 Hirose et al. (2009)

A. aurita 0.9982  1.0025 1.0005+0.0012 0.9527  0.9986  0.9808 +0.0214 Kang et al. (2012)

N. nomurai 1.0008 +0.0090 1.0040+0.0150 Hirose et al. (2009)

C. nozakii - - 1.0380 - - 1.0730 Hirose et al. (2009)

C. capillata (umbrella) — - 1.0010 0.9711 1.0248  0.9950 Lynam (2006)

C. capillata (tentacles) — - 0.9980 0.9781 1.0287  1.0001 Lynam (2006)

C. capillata (total) - - 1.0004 1.0037* 1.0176* 1.0088%* Warren and Smith (2007)
1.0043** 1.0165** 1.0096** Warren and Smith (2007)

M. leidyi — - 1.007£0.001 1.0018* 1.0140* 1.0071%* Warren and Smith (2007)
1.0045%* 1.0153%%* 1.0102%* Warren and Smith (2007)

*pipette method, **titration method

Table 2. Reflection coefficient (R) using sound-speed contrast (/) and mean density contrast (g) of A. aurita

h g R R (dB)
Pimax GThis study 0.0015 —56.2
&Lynam (2006) 0.0030 —50.3

&Hirose et al. (2009) 0.0040 —48.0

GKang et al. (2012) 0.0081 —41.8

Nimean GThis study 0.0001 —86.0
&Lynam (2006) 0.0014 —56.8

GHirose et al. (2009) 0.0056 —451

GKang et al. (2012) 0.0097 —402

i &This study 0.0017 —554
&Lynam (2006) 0.0002 —738

GHirose et al. (2009) 0.0072 —428

&Kang etal. (2012) 0.0114 —389
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