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Vocalization and signal characteristic of
bottlenose dolphin

NIU Fu-qiang, YANG Yan-ming, WEN Hong-tao, LIU Zhen-wen
(Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, Fujian, China)

Abstract: The research on the vocalization and signal characteristics of bottlenose dolphins in natural environment has
been done. A large amount of original vocal signals are obtained by the broad frequency-band recording system inte-
grated by laboratory instruments. Signals are evaluated by Matlab tools, and the results suggest that the sounds of bot-
tlenose dolphins are complex and diverse, mainly including click, whistles and burst pulses etc. The paper focuses on the
clicks having high frequency and narrow time. Clicks have a wide range of frequency distribution concentrating in 2~160
kHz and the peak frequency as high as 110 kHz, but dolphins in tank emit clicks with lower peak frequencies. The
number of clicks is obviously different under different acoustic behavior. Dolphins emit clicks more frequently at feeding
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and training times but the trends of spectral characteristic variation are basically the same.
Key words: Bottlenose dolphin; spectrum analysis; signal characteristics of sound
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Table 1 The status of bottle-nose dolphins
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Fig.1 Schematic diagram of broadband data acquisition system
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Fig.2 Click waveform of bottlenose dolphins

1.1825 1.183

—/MBIE66%
ZANBIE12%
EABIE6Y
P9 TE 7%
e ML

WIE9%

(g} o &

o

B3 SRR click f5 5402
Fig.3 Click classification of bottlenose dolphins
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Table 2 Click spectrum statistics of bottlenose dolphins

PS5 WEEH/AHZ ¢S B ] /kHz

1 2.0~141.0 31 2.0~140.0
2 2.3~143.0 32 2.0~116.0
3 2.0~120.1 33 2.1~130.1
4 2.1~120.1 34 2.1~128.0
5 2.0~130.0 35 2.3~120.1
6 2.0~70.0 36 30.0~142.1
7 2.0~130.0 37 2.1~110.0
8 2.0~125.0 38 2.1~126.0
9 15.1~160.0 39 28.2~128.0
10 2.0~140.0 40 2.5~129.1
11 2.0~122.0 41 2.7~139.1
12 2.0~80.0 42 2.0~140.0
13 2.0~122.0 43 3.2~158.1
14 2.0~150.0 44 2.5~160.0
15 2.0~122.0 45 4.5~143.0
16 2.0~126.0 46 2.3~143.0
17 2.0~140.0 47 2.5~120.1
18 2.0~141.0 48 2.1~126.0
19 2.0~120.0 49 2.0~130.1
20 2.0~140.0 50 2.0~158.0
21 2.3~124.0 51 3.9~126.1
22 2.1~130.0 52 2.0~125.1
23 2.1~130.0 53 11.0~160.0
24 2.1~125.0 54 4.1~145.0
25 3.6~128.0 55 2.1~122.0
26 2.1~146.0 56 2.0~80.0

27 2.5~118.0 57 2.1~126.1
28 3.7~134.0 58 2.2~153.1
29 2.0~122.0 59 2.1~122.0
30 3.1~119.0 60 2.0~130.1
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Fig4 Comparison between click power spectrums of bottlenose
dolphin in tank and in open water
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