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The Acoustic Features of the Mating Call of 12 Anuran Species
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Abstract The present paper deals with the mating calls of 12 anuran species which belong to 5 families and 7
genera and represented by Megophryidae =~ Megophrys omeimontis  Leptolalax alpinus  Hylidae Hyla annectans

H. isinlingensis  Rhacophoridae  Rhacophorus megacephalus  R. mutus R. dugritei  R. chenfui  Philawus
odontotarsus  Ranidae  Hylarana adenopleura  H. guenthert  Microhylidae ~ Microhyla pulchra. The coefficient
derived from the call is call and note duration in the time domain and fundamental frequency dominant frequency and
formant. The parameters derived from 4 species are little different from what Matsui and Wu 2 species and Mu and
zhao 2 species reported. After compared the mating call’ s parameters between two allied species—R . dugritei and
R. chenfui frogs it' s found that both of them have the contemporary breeding time and shared the same habitats. All
the 9 parameters are different significantly P < 0.001 a =0.05 two-tailed test except note interval t-test P =
0.055 Mann-Whitney U test P = 0.416 . This suggested that the mating call is important for the female for
conspecies discrimination between the closely related sympatric species.
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Table 1 The collection information of the calls of the 12 anurans
.o C
Collected time Wate No. of
Species otlected lime Location ater . ,0. © Calls
year. month . day temperature individuals
. . 2001.5.7 Qingyin cabinet Mount Emei L 2 3
Megophrys omeimonits . missing
Daiguocao  Mount Wawu
. 2004.5.21 Mount Cenwanglao 16 1 11
Leptolalax alpinus . :
Guangxi Province
2004.5.7 11.5 1 6
Hyla annectans Daiguocao  Mount Wawu
L . 2003.7.23 Zhouzhi Old County . 1 11
H . tsinlingensis . . missing
Shaanxi Province
2004.5.21 17 1 6
Rhacophorus megacephalus Diding Nature Reserve
2004.5.21 17 5 50
R . mutus Mount Cenwanglao Guangxi Province >
2004.4.26 13~16 8 40
R. dugritei Daiguocao  Mount Wawu
2004.4.27 17.6 10 32
R. chenfui Daiguocao  Mount Wawu
2004.5.18 17.4 1 3
Philautus odontotarsus Mount Cenwanglao Guangxi Province
1998.5.28 1 11
Hylarana adenopleura Mount Wawu missing
2002.5.18 29 1 8
H . guentheri Shatoujiao  Hongkong
2004.5.21 1 51
Microhyla pulchra Diding Nature Reserve missing
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3 6
2~3 11 ~17 FFT 4~6
3ab 2.8 1 h
1 3~4
1700 +50 Hz
5 200 Hz 3b
3 a 1 600 1 800 ~ 1 900 Hz 2 200
1 760 1 700 Hz ~2 300 Hz
20 ~ 40 Hz 2 000 3900 5 800 Hz
1/2 2~3dB
1 700
3400 5 100 Hz +30 Hz
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Table 2 Parameteres of the calls of 12 anurans
Species Call dur” Note num Note dur Note dur HZDF HZFO F1 F2 I3
P s /call s S Hz Hz Hz
1750~2050 750~2050 1750~2050
M omeimontis 6.403 +1.705 156 0.194+£0.039 0.105+0.015 +501 +50 +50 - -
. 0.270+0.069 9.45+2.73  0.003+0 + 6700+£100 6700+100 6700+ 100 - -
L. alpinus
0.351+0.091 P P P 350+100 1800+50 3500+50 - -
H . annectans
1 500 + 50/
H. tsinlingensis 0.327+0.015 40+10  0.008+0.001 + 3000+ 100 1500+£50 150050 3000100 -
0.118+0.042 10.7+3.2 0.009+0.002 + 1540~1660 1540~1660 1540~1 660
R . hacophorus - -
+30 +30 +30
megacephalus
0.047 +0.009 1+0 - - 400 ~ 800 400 ~ 800 400~800  1000+100 1600200
R. muius
R. dugritei 1.238+0.046 14.67+2.09 0.013+0.004 0.005+£0.001 1700+50 1700+30 1700+50 3400+100 5200200
R. chenfui 0.418+0.055 5.45+1.51 0.015+0.004 0.007+0.002 2000+8 200080 2 000 3900 5800
Philautus 0.205+0.019 14.3+1.15 0.013+0.002 + 2100£100 760£200 1600+100 2100100 5100+30
odontotarsus
Hylarana 2.580+0.547 4.64+1.03 0.241+0.071 0.00+£0.08 410+30 41030 420+30 1700 + 30 -
adenopleura
. 0.34+0.046 6.88+0.83 1200+ 100 440 + 50 440 £ 50 850+50 1200100
H. guentheri
. 0.007 6
Microhyla 0.076+0.004 9.80+0.40 + 2000+ 80 110+ 10 1130 1 600 2200
+0.000 4
pulchra
All the data do not adjusted by temperature .
* 1/10 *x% 172 - + 1<3
ms X
*  Measured at the 1/10 of the max amplitude of the call or note ** Measured at the 1/2 of the max amplitude of the call or note — No

F1 ~ F3 or there intensity are too weak + Time is too short ¢ <3 ms 3 There are no distinct notes.



16 - Chinese Journal of Zoology 40

L
E " a _°§ b _§ C
D I ' < ! 2
kHz| S kHz kHz
10 10 10
5 AR A S
" . 5 5
Q o ,
E = e g ih, f
= 3 = [l
£ £ £
< < < :
kHz kHz kHz
10 10 101
5 A s st
© P o
=l o =l
2 g F h 3
=4 &= [ . 2
£ g ret 3
< < <
kHz kHz kHz
10 10 10F
St oo 5 Lo Sk »
é}r;\}}t_v»&}b)tv*y [ 28 F R R RRTETRT R RN
Q . o
3 j| 8 k| ¢ i
2 g S - 2 . b
£ £ T e "
< < <
kHz kHz kHz
10 10 10
5 5 5
w b B DL o S U o e B # B
1 12
Fig.1 Typical sound wave and sonogram of 12 anurans
BatSound 0~ 11025 Hz 1 2
Software BatSound Frequency range 0~ 11 025 Hz All the chart shows one call. The duration of the call is in table 2.
a b c d e f
g h i j k 1

a M. omeimontis recorded on Mt. Emei b L. alpinus ¢ H.annectans d H. tsinlingensis

e R.megacephalus { R.mutus g R.dugritet h R.chenfui i P.odontotarsus j H.adenopleura k H. guentheri 1 M. pulchra .
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Fig. 2 Calls of M. omeimontis show the difference between Mount Emei and Mount Wawu
a b
a Recorded on Mt. Emei. It' s envelope is a line b Recorded on the Mt. Wawu. It" s envelope is a bias.
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Fig.3 To represent the frequency-modulation of R. dugritei and R. chenfui’ s call
75 ~2 600 Hz Praat
Frequency range 75 ~2 600 Hz Software Praat.
a b

a R.dugritei calls and notes all have Frequency-Modulation b R. chenfui calls have Frequency-Modulation but not obvious in notes.
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Physalaemus pustulosus
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2.11 1k 900 ~ 400 Hz
6~8 Amolops tormotus
2.12 11 “ ? 10
call group
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Table 3 Comparision the 4 species’ calls description between this paper and the previous

Previous description This paper
Species
Sit Note no. Call duration ~ FO DF F Sit Note no. Call duration ~ FO DF F
e s Hz Hz e s Hz Hz
0.075
114;(:14 ’ 0.7 / 1275~ 1316 1700 +
Rhacophorus Mount ’ 7 Mount Wawu 13 ~ 1.238 £0.046 - 6
dugritei Emei® o0 1© / 1675 16C 50
€ 8C 1.015
14
0.645 s 2 000 5.45+ 2 000
Mount Emei '3 2-6 6 N Mount Wawu  1.51 0.418:+0.055 *
R. chenfui o 2 349 ’ 80
Puge Count 1780 3430 11 800 3 500
Hyla annectans gSichuanry 30~400.236+0.02 * * Mount Wawu 0.351£0.09 * =
) o 160 210 50 100
Province
Suburb of 1450 1200
Hylarana Fuqing Town 0.119+0.02 + Shatoujiao 0.384+0.046 +
guentheri Fujian 290 Hongkong 100
Province ’
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1980 209 523 ~ 525.
4 Sullivan B K.Sexual selection in Woodhouse” s toad Bufo
woodhousei . |1. Female choice. Anim Behav 1983 31 1011 ~
1017.
5 Murphy C G Gerhardt H C. Evaluation the design of mate-
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9
6 . 2002 23 1 89~94.
10 Duellman W Trueb L. Biology of Amphibians. Baltimore The
Johns Hopkins University Press 1994 89.
1 Borgert C M. The influence of sound on the behavior of amphibi- 11

ans and reptiles. In Lanyon W E Tavolga W N eds. Animal

1995 62 ~83.



12

19 -

12

13

14

Brooke P N Alford R A Schwarzkopf L. Environmental and
social factors influence chorusing behaviour in a tropical frog
examining various temporal and spatial scales. Behav Ecol
Sociobiol 2000 49 79 ~ 87.

Matsui M Wu G F. Acoustic characteristics of Treefrogs from
Sichuan China with comments on systematic relationship of
Polypedates and Rhacophorus Anura Rhacophoridae . Zool
Sci 1994 11 485 ~ 490.

Ryan M J Rand A S.Species recognition and sexual selection
as a unitary problem in animal communication. Evolution
1993 47 2 647 ~657.

Wilczynski W Rand A S Ryan M J. The processing of spectral

17

18

cues by the call analysis system of the tingara frog Physalaemus
pustulosus . Anim Behav 1995 49 911 ~ 929.

Feng A'S Narins P M Xu C H. Vocal acrobatics in a Chinese
frog Amolops tomotus . Naturwissenschaften 2002 89 352 ~

356.

Ryan M J Rand W Hurd P L et al . Generalization in response to
mate recognition signals. The Amer Natural 2003 161 3 380 ~
39%4.

Marquez R Bosch J. Male advertisement call and female preference
in sympairic and allopatric midwife toads. Arim Behav 1997 54

1333~1345.



172





