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Characteristics of Echolocation Calls of the Parti-coloured Bat,
Vespertilio sinensis, in Relation to Environment Type
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Abstract

In this study, we analyzed two types of echolocation calls used by the parti-coloured bat, Vespertilio sinensis. Bats were
captured in the Nagiangsan National Park in October 2013. Call sounds of hand-released bats were recorded at the location of
capture within the National Park. We analyzed pulse duration (PD), pulse interval (Pl), peak frequency (PF), maximum
frequency (Fmax), minimum frequency (Fwin), and bandwidth (BW). V. sinensis emitted the different types of the echolocation
calls depending on the surrounding environment. Frequency modulated-constant frequency (FM-CF) signal of audible range
was emitted when they flew in the uncluttered space over the canopy. However, when flying in the cluttered space below the
canopy, they only emitted FM signal. FM-CF signal is in the audible range (e.g., low frequency), and FM signal has a
harmonic broadband frequency range of two. There were significant differences in PD, Pl, PF, FMAX, FMIN, and BW
between the calls emitted over and below the canopy. Considering the functional characteristics of FM and CF signals, we
conclude that the foraging activity of V. sinensis was observed below the canopy, and recommend the use of FM signal and
broadband as echolocation signals.
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Fig. 1. Comparison of spectrograms of sounds by Vespertilio sinensis between over the canopy (left) and under the canopy

(right).

Table 1. Comparison of data on echolocation calls emitted by Vespertilio sinensis between different habitat type (Vaues are

mean+S.D.)
Environment Cal
type structure PD P PF Fvax Fwin BW
Under M 2.39+0.50 98.33+18.61 30.85+2.07 46.03+2.17 22.78+1.02 23.25+2.62
the canopy (N=48) (N=45) (N=50) (N=37) (N=37) (N=37)
Over EM-CF 114.88+19.11  199.00+£12.90 13.57+0.86 16.68+1.52 12.38+0.85 4.29+1.38
the canopy (N=16) (N=12) (N=16) (N=16) (N=16) (N=16)
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Table 2. Comparison of echolocation calls in cluttered space and in uncluttered space Mann-Whitney U test was used to

compare audible sounds and ultrasound

Value PD Pl FMAX FMIN BW
z 5.960 5.287 5.987 5737 5737 5.736
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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