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Abstract: From June to September, 2005, we compared echolocation calls, the summer diet and morphologic fea-
tures of three bats species ( Myotis siligorensis, Rhinolophus pusillus and Taphozous melanopogon) captured in two caves
around Guilin city, Guangxi province, China. We got the following results: (1) Echolocation calls of T'. melanopogon are
lower modulated frequency (FM), with dominant frequency (32.84 + 1.17)kHz, and multi-harmonics (usually with four
harmonics) . This species has the largest body size, highest ratio of wing length to wing width and highest wing loading.
This species is adapted to fly fast and forage for larger insects in open area such as those in treetops and above farmland.
(2) The echolocation calls of M. siligorensis are FM. Their dominant frequency (84.44 + 8.13)kHz is higher than T.
melanopogon . They have smaller body size, lower ratio of wing length to wing width and lower wing loading which are
adapted to fly slower but are more manoeuvrable and suited to forage for small insects. (3) The echolocation calls of R.
pusillus are long FM-CF-FM and their dominant frequency (110.78 + 1.65)kHz is the highest among these three species.
R. pusillus and M. siligorensis have similar morphology with similar flight ability and manoeuvrability therefore they forage
in similar habitat. In conclusion, these bats species differ from each other obviously in echolocation calls and diets, which
lead to their conspicuously partitioned niches.

Key words: Myotis siligorensis ; Rhinolophus pusillus ; Taphozous melanopogon ; Echolocation call; Diet; Niche par-

titioning
Chiroptera Griffin 1958  Altring-
ham 1996
* 2005 - 11 -24 2006 - 03 - 23
30270169 KSCX3-10Z-03

Corresponding author ~ E-mail zhangsy @ioz.ac.cn



236 27
modulated frequency
FM constant frequency CF
FM CF-FM Vaughan et
al 1997  Schnitziler & Kalko 1998 Fenton MacArthur
1999 CF 1958
FM
Simmons & Fenton 1978 Sum & Menne Husar 1976
1988
Fenton et al 1998 5
Jones 1995 1996
Jennings 2004 Pye 1979 Bogdanow-
Aldridge  icz 1999
& Rautenbach 1987 50% 20%
Norberg & Fenton et al 1995
Rayner 1987 Mormoopidae
Vaughan
FM-CF 1977 Schnitzler et al 1985 Fenton & Rantenbach
Schnitziler & 1986 Neuweiler et al 1987 Eckrich & Neuweiler
Kalko 1998 1988
Emballonuridae Molossidae
Noctiliondae Vespertiliondae
Bogdanowicz 1999
M Fenton 1990 Kunz & Fenton
2003
CF
Schnitziler & Kalko 1998 Kunz et al 1995
CF Whitaker et
al 1999 Johnston & Fenton 2001
CF
Sug-
a 1990 Aliringham 1996  Schnitziler & Kalko
1998  Chris et al 2001 3
3
Black 1974 Husar 1976 3
Fenton et al 1977  Swift & Racey 1983
Plecotus  auritus M.

daubentonii

1.1
150



237

m
1 900 mm 19.3 C
4—8 C
000
2005 6—9
N 25°17.1" E 110°21.5’ N 25°
16.7" E 111°21.0’
2m 0.6m 2.5m 40 m
300 800 100
0.5m 0.8m 20 m
40 m 30 m
100
50 1000
19—22 C
19 00
06 00 11
1.2
0.1¢
0.02 mm
Norberg & Rayner 1987 /
/
/
75%
Zheng & Gui 1999
V% F%
28

93 56

1.3

D240 x

44.10 kHz

0.5m
Pettersson Elektronik AB
1/10
- 120 dB
BatSound Version 3.10 Pettersson Elek-

Detector

tronik AB

LPC

the

pulse duration

interpulse interval

duty cycle

beginning frequency the ending

frequency

2.1

2.2

0.05

kHz
110

dominant frequency DF
LPC

+ mean + SD

SPSS 10.0 for Window

2 t-test
P =0.182 > 0.05 P =0.081 >
P =0.605>0.05
FM 84.44 + 8.13
FM-CF-FM
.78+1.65 kHz
4

FM

30.64+1.17 kHz 1 3



238

27

1

Tab. 1 Morphological parameters of Myotis siligorensis

Rhinolophus pusilus and Taphozous melanopogon

M. siligorensis R. pusillus T. melanopogon
Type of body parameters * * * r
n Mean + SD n Mean + SD n Mean + SD
Forearm length  mm 44 33.8+1.4 50 36.2+0.9 37 65.1+1.4 0.000"
Body length  mm 44 29.8+5.1 50 27.3%2.9 37 72.5+3.3 0.000"
Body mass g 44 3.5+£0.9 50 3.6+0.6 37 22.5+2.2 0.000"
Wing length mm 44 110.2+6.4 50 110.7+6.2 37 206.8+6.8 0.000"
Wing width mm 44 46.2+1.9 50 50.4+3.9 37 61.6+2.9 0.000
/ The ratio of wing .
Jength to wing width 44 2.39+0.08 50 2.20+0.19 37 3.36+0.14 0.000
. ?Orearm 1;}‘;;""“0 of mass 44 0.10£0.01 50 0.11£0.02 37 0.340.03 0.000"
“ P< 0.05 One-way ANOVA .
2
Tab. 2 Call parameters of Myotis siligorensis Rhinolophus pusilus and Taphozous melanopogon
M. siligorensis R. pusillus T. melanopogon
Call parameters x x * P
n Mean + SD n Mean + SD n Mean + SD
The beginning 160 109.78 +10.88 170 100.43 +2.99 37 H1P15.35+1.17 0.000"
frequency kHz 37 H2 31.87+1.20
37 H3 46.17+1.95
37 H4 60.62+2.68
The ending 160 69.57 +14.20 170 89.78 +1.86 37 H1 9.15+0.86 0.000"
frequency kHz 37 H2 22.23+1.37
37 H3 33.52+1.79
37 H4 47.40+2.00
The dominant 160 84.44+8.13 170 110.78 +1.65 37 H1 14.71+4.46  0.000"
frequency kHz 37 H2 30.64+1.17
37 H3 44.10+5.00
37 H4 53.97+10.65
Call duration ms 160 4.07+1.13 170  19.74+5.69 37 5.77+0.90 0.000"
Interval time ms 160 51.30+ 16.66 170 27.73+7.98 37 21.45+11.91 0.000"
Duty cycle % 7.35 41.58 21.20 0.000"
Types of the sonogram Long FM Long FM-CF-FM Multi-harmonics short FM
t 0.182 0.081 0.605
@ H1 - H4 1-4 harmonic 1 -4 * P <0.05 is significant at the 0.05 level One-way ANOVA .
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Fig. 1 Sound spectrograms of echolocation calls of three
bats species a Myotis siligorensis b Rhinolo- 3
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Tab. 3 Prey selection of Myotis siligorensis Rhinolophus pusilus and Taphozous melanopogon volume percent and
frequency percent %

M. siligorensis R. pusillus T. melanopogon
n =28 n =93 n =56
Type of prey p
V% F% V% F% V% F%
Coleoptera 14.72 +21.32 44 .44 41.08 +32.60 90.32 25.89+18.32 80.38 0.000"
Diptera 46.67 £22.75 100.00 36.34+24.83 78.49 46.16 + 16.46 98.21 0.017"
Hymenoptera 18.06 + 16.37 72.22 2.15+10.62 6.45 0.45+2.39 3.57 0.000"
Hemiptera 8.61+17.64 33.33 2.69+6.15 21.51 17.23£11.12 83.93  0.000"
Isoptera 8.89+12.78 38.89 11.94+16.78 36.56 0 0 0.000"
Orthoptera 0 0 1.06+4.55 5.38 6.96+9.94 37.50  0.000"
Ephemerida 0 0 1.67+6.00 7.53 0 0 0.062
Odonata 0 0 0 0 0.63+3.31 3.57  0.142
Lepidoptera 0 72.22 0 75.27 0 92.86
Not identified 3.06+4.25 3.06+5.62 2.50+2.86
Total 100.02 100.88 99.82
" P<0.05 One-way ANOVA .
4

Tab. 4 Emergence time of Myotis siligorensis Rhinolophus pusilus and Taphozous melanopogon

Location Time M. siligorensis R. pusillus T. melanopogon
Jishui cave 7 13 19 35 20 10 19 50
8 31 19 20 19 40 19 00
9 14 19 20 19 35 19 00
9 28 19 15 19 30 18 40
Bidi cave 7 15 19 33 20 14 19 48
9 2 19 15 19 35 18 55
9 23 18 37 18 50 18 26
3 1
3.1 Fenton 1990

Norberg & Rayner 1987 Jen-
nings et al 2004
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