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Fig.1 Locations of acoustic observations
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Fig.2 Time-frequency diagrams of the 4 categories of signals of dugongs
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Fig.3 Time-frequency diagrams of the 3 categories of signals with harmonics
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Table 1  Acoustic parameters of the 4 categories of signals of dugongs

B R EEYNET FEIEE AR/ kHz FEWI KR/ kHz EY S U EINEE
(CReE3i! A Bl
T+ yu T+ [l x+s Y [l x+s Fieni|
Chirp 1537 3.45+1.30  0.99~12.59 3.40+1.30 1.03~12.84 3.834+1.28 1.18~12.84 3.30+1.29 0.99~12.59
Trill 305 3.764+0.92  1.44~9.21 3.95+0.97 1.17~9.74  4.3540.90 1.93~9.89  3.37£0.90 0.97~8.66
Whistle 485 3.54+0.89 1.35~7.57 3.46+0.85 1.17~7.64 3.8540.85 1.35~7.69 3.22+0.84 1.11~7.43
Bark 16 - - — — — — 0.3340.55 0.10~2.31
e bk W % / KH I /s e MR A B R A
HA . x+s i x+s I T+ N T+ Fen izl
Chirp 1537 4,00+1.54 1.18~14.39 0.09+0.03 0.02~0.25 1.59+0.96 1.00~5.00 0.92-+0.24 0.00~1.00
Trill 305 4,504+1.43 1.93~18.82 1.65+0.87 0.90~6.61 1.32+0.97 1.00~5.00 11.54+6.28 1.00~30.00
Whistle 485 3.99+1.16 1.35~16.94 0.48+0.37 0.05~0.89 1.41+£0.70 1.00~5.00 4.49+2.92 1.00~18.00
Bark 16 3.12+1.44 1.66~7.63 0.20+£0.08 0.07~0.38 - - - -

T — ARG . A Bark 55 AR EBUE 5 A DXor SESURE U, 8T 495 00, BT LA RGETh T 3% 05 5 A R /N DA {0 490 3 M 455 25
I [l RV v 19 RE BT 2 ] 1))
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Classification and Characteristics of Dugong’s
Vocalization Recorded in Thai Waters
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Abstract: Sound plays an important role in dugong’s life activities. In order to study the vocal types and
characteristics of dugongs, underwater vocalizations of dugongs in waters near Libong Island, Thailand,
were recorded from March 20 to March 28, 2019. Acoustic signals of dugongs in Thai waters were classi-
fied in detail and the characteristics of each type of acoustic signal were counted in this paper. The acoustic
signals of wild dugongs in waters near Libong Island could be divided into four types: chirp, trill, bark,
and whistle. We chose signals with a high signal-to-noise ratio, clear contour, and no overlap for each type
of acoustic signal of dugongs for feature statistics. Chirps were short, narrow-band frequency modulation
signals with a time duration of 0.09 s. The fundamental frequency of chirps was between 0.99—12.84 kHz
and the harmonics were 1—5. Trills were frequency modulation signals with a longer duration time gener-
ally more than 0.90 s; the fundamental frequency was between 0.97—9.89 kHz, and there were 1—5 har-
monics. The average time duration of barks was about 0.20 s and the bandwidth ranged from 0.20 to 4.00
kHz. Whistles were defined as transitional signals between chirps and trills. The time duration of whistles
was between 0.05—0.89 s with 1 —5 harmonics and the fundamental frequency was between 1.11 —7.69
kHz. The proportions of these four types of acoustic signals were different. Chirps accounted for the most
(more than 86%) and barks were the least (less than 1%). The proportions of trills and whistles were
about 7% and 6% respectively. The research on the types and characteristics of the acoustic signals of du-
gongs may be helpful to analyze the acoustic behavior of dugongs, and it will have important guiding sig-
nificance for acoustic observation of wild dugongs.

Key words: Dugong dugon; vocalization classification; vocalization characteristics; Thai waters
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