The Journal of the Acoustical Society of Korea Vol.38, No.1 (2019) pISSN : 1225-4428

2 2EFE3|R| MB3SE M|1S pp. 56~65 (2019)
https://doi.org/10.7776/ASK.2019.38.1.056 elSSN : 2287-3775

A SWIs0 HeEeg 2218 SN BN
Analysis of echolocation click signals of Indo-Pacific bottlenose
dolphin (Tursiops aduncus) in Jeju Island
s 2937 UM ZHL AXIS, HEAM uHT

(Kang-Hoon Choi,' Young Geul Yoon,? Sunhyo Kim,' Hyeonsu Kim," Jee Woong Choi,' '
Ho Seuk Bae,’ and Kyeongju Park*)

BIITHSI SHYSETE, *RRAADIS TaITMIE, BUDSIITA, ‘AT

(Received August 31, 2018; revised October 15, 2018; accepted January 25, 2019)

£ S B Tursiops aduncus) = F2)8-& AR o] e 24 Folol 4 21412 477} 4ol
gk eih g EThe] el go] et s tRE AR 9] ARl chal o) 2ol om Sujel Al Sl
' Ik £ ol A= A1 21kel] A AJsH oA S] STl 2o tiEhSHEA S
192 249517] 919 stetule o) A5 o], 3 A 32 Fuk, S uA 33 3k 3 dB
ool 510 dB Tl S 4HES} L om] B A4 F0| 28 SREAIT u ekt ATHA O, 415 ol B
38 s BRI T 5.0] S21.8.0] 20 s - 60 s 9] ol 51k 2570 thol 2] 3 etz ele]
Fild B4 B Upeh o], 3 A 7 2 55k 96 kHz + 18 kHz)oh 5 WA )2 )45k 69 kHz + 19
KHz) & e vlol e A5 S48 Shelslgi.

Aol S, W9 228, &3 shehu]e|, vo|mg

ABSTRACT: The Indo-Pacific bottlenose dolphins (Tursiops aduncus) are a toothed whale using echolocation
clicks and have been studied continuously abroad. However, most studies on this whale’s clicks were performed
about captive animals and, in Korea, only the studies of the whistle sounds of this animal were done. In this paper,
acoustic characteristics of clicks were analyzed about the free-ranging Indo-Pacific bottlenose dolphins living in
the coast of the Jeju Island. Acoustic parameters such as signal duration, 1st and 2nd peak frequency, 3 dB and 10
dB bandwidth for acoustic characteristics were calculated and compared with those of Australian species. As a
result, the signal durations had average of 38 us and most clicks were within range of 20 ps - 60 ps. The two types
of bandwidths showed both narrowband and broadband characteristics, and bimodal signal characteristics were
confirmed through the 1st peak frequencies(average of 96 kHz + 18 kHz) and the 2nd peak frequencies(average
of 69 kHz + 19 kHz).
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Fig. 1 Experimental site of the south-western part of
Jeju Island (33°15'8.58"N, 126°11'35.94"E).
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Fig. 2. Spectrogram of signal recorded in the south-western part of Jeju Island on 14 June 2017, (a) full data,
(b) whistle signals (FFT size : 1024, overlap size : 512, frequency resolution : 375 Hz, window : hanning).
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Fig. 3. Comparison of power spectral density between echolocation click signal of Indo-Pacific bottlenose dolphin
(solid line) and ambient noise (dotted line) (a) spectrogram, (b) power spectral density (FFT size: 1024, frequency
resolution: 375 Hz, window: hanning).
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Fig. 4. Waveforms and energy spectral densities of 8 types of echolocation clicks emitted by Indo-Pacific bottlenose
dolphin and acoustic parameters [signal duration (AT), 1st peak frequency (Fy1), 2nd peak frequency (Fp,), 3 dB
bandwidth (AFsg), 10 dB bandwidth (AF;o), (@) - (d) click signals with 1st peak frequency of ~ 100 kHz,(e) -
(h) click signals with 1st peak frequency of ~ 60 kHz.

Table 1. Comparisons of acoustic parameters of echolocation clicks emitted by Indo—Pacific bottlenose dolphin by
habitat (Jeju Island of South Korea and Exmouth Gulf North West Cape of Australia).

Acoustic parameters In Jeju Island, South Korea In Exmouth Gulf North West Cape, Australia
Mean + Standard deciation Range Mean + Standard deciation Range

AT (us) 38+13 14 - 81 14+2 10-19

Fpi (kHz) 96 £18 36-131 124+ 13 53-141

Fo (kHz) 69+ 19 16 - 140 - -
AFsgp 35+£11 14-93 62+17 40-108
AF a8 88+ 32 24 - 164 140+ 17 92-178

Reference This study M. De Freitas et al. (2015)
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