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Abstract 

 

Anuran vocalization surveys are widely used as a technique for monitoring the occurrence of populations of 

amphibians. The comparison of advertisement calls of different populations has played a major role in the 

detection of cryptic species worldwide.  Acoustic studies of anurans were carried out during rainy seasons 

(June-October) in the year 2016 in plantation habitats of central Western Ghats (coffee, cardamom and mixed 

plantations). The call recordings and analysis of calls were made by standard methods.  Acoustic call features 

of three anuran species were analyzed in the present study. They include  Duttaphrynus melanostictus, 

Fejarvarya caperata, and Hylarana temporalis. The call of each species is distinctive and is a good guide for 

field identification. 
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Introduction   

Acoustic calling activity is intense during May to August and decreases noticeably during September 

to October. Calling begins after sunset at 18.30 – 19.0 h and continues till late night. The call at the breeding 

season is one of the principal means of guidance for individuals of a species to gather at suitable breeding 

sites. Among vertebrates,  advertisement calls by males are widespread in mammals, birds and amphibians 

(Schneider and Haxhiu, 1994; Welch et al., 1998; Doutrelant et al., 2000). In anurans, It is well known that 

the mating call is an important behavioral isolating mechanism and no two species have been found to have 

the similar call (Blair, 1958;  Gerhardt, 1994; Ryan and Rand, 1993),   The preferential response of females to 

the mating calls of conspecific males often maintain reproductive isolation among population. Anuran activity 

patterns are dynamic and are affected by changes in the climatic conditions (Ossen and Wassersug, 2002).  

The call of each species is distinctive and is a good guide for field identification.  

       In anurans advertisement calling play a vital role not only in territorial maintenance but also in female 

attraction (Bunnell, 1973; Wells, 1977; Narins and Capranica, 1978).  Female mate choice is often based 

largely or exclusively on advertisement call characteristics (Ryan and Rand, 1990; Lopez and Narins, 1991; 

Gerhardt, 1994). There are only few reports on acoustic behaviour of anurans in  Kodagu district are available 
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(Kuramoto and Joshy,  2001; Hampson and Bennet, 2002; Krishna and Sreepada, 2010). Hence acoustic   call 

structures of three species of anurans that are distributed in the different plantation habitats of Western Ghats, 

Kodagu district are carried  out in the present study.  

       

           Materials and Methods 

 

Acoustic studies of anurans were carried out during rainy seasons (June-October) in the year 2016 in 

plantation habitats of central Western Ghats (coffee, cardamom and mixed plantations). Air and water 

temperature were measured at the time of call recording using a digital thermometer and atmospheric 

humidity was recorded using hygrometer.  The call recordings were made with a Sony WMD6C (walkman) 

TCD5 PRO cassette tape recorders and Sennheiser ME88 microphones. Call classification and call 

components terminology are based on (Duelman and Trueb, 1994); (Cocroft and Ryan, 1995) and (Littlejohn, 

2001). Six important call properties were analysed (Call duration, Pulse rate(s), pulse length(s) number of 

pulses per call, Fundamental and Dominant frequency). Oscillogram and audiospectrogram of advertisement 

calls were studied for call analysis using the software Avisoft-SAS Lab Pro®, Version 4.40 (Avisoft 

Bioacoustics, Germany).   

 

 Results and Discussion  

       Acoustic call features of three anuran species were analyzed in the present study. They include  

Duttaphrynus melanostictus, in  the family Bufonidae, Fejarvarya caperata, in  the family Dicroglossidae 

and Hylarana temporalis, in  the family Ranidae, Average numbers for each acoustic property were 

calculated for each anuran species. Oscillogram and audio spectrogram of advertisement calls of three 

species of anurans in Central Western Ghats of Kodagu are given in Figs. 1- 3 
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Fig.1.   Duttaphrynus melanostictus :  A . Oscillogram  B .  Audio spectrogram 

 

Duttaphrynus melanostictus (Schneider, 1799): The advertisement calls of this species was recorded near 

slow flowing streams in a mixed plantation at an air temperature of 24°C, water temperature of 22.5°C and 

humidity 75%. The duration of call was nearly 40 seconds with 42 pulses per seconds, 0.02 seconds of pulse 
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length. Each call constitutes 18 pulses having fundamental frequency of  0.95 kHz and dominant frequency 

of 2.23 kHz. Hampson and Bennet (2002) have analyzed earlier   the calls of Bufo melanostictus and   

reported  the fundamental frequency of  0.55 kHz and dominant frequency of 1.59 kHz. 
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Fig. 2.  Fejervarya  caperata :  A . Oscillogram   B .  Audio spectrogram 

 

Fejervarya caperata (Kuramoto, Joshy, Kurabayashi and Sumida, 2007): Advertisement calls of this species 

was recorded near slow flowing streams cardamom plantation at air temperature 20°C, water temperature 

18.5°C and humidity 88%.  Call duration were 0.07 seconds with 38 pulses per seconds, 0.004 seconds of 

pulse length, pulses per calls about 13, fundamental frequency  1.09 kHz and dominant frequency 2.18 kHz. 

Kuramoto et al., (2007) have analyzed earlier the calls of Fejervarya caperata and reported that the call 

fundamental frequency 1.8 kHz and dominant frequency is 3.6 kHz.  
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Fig. 3.  Hylarana temporalis :  A . Oscillogram  B .  Audio spectrogram 

 

Hylarana temporalis (Gunther, 1864): Calls were recorded in the banks of ponds near Coffee plantation at 

an air temperature of 20.5°C, water temperature of 19°C and humidity 86%.  Call duration was 0.1 seconds 

with 35 pulses per seconds, 0.005 seconds of pulse length, each call constitutes 4 pulses, fundamental 

frequency of 0.99 kHz and dominant frequency of 2.31kHz. Kuramoto and Joshy (2001) have reported 
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advertisement call studies of this species from two different regions of Western Ghats.  Dominant frequency 

differed significantly between populations of Kudremukh and Madikeri that is 2.73 and 2.83 kHz 

respectively.  These variations may be due to the differences in breeding urge and body size of males. 

Signals are found to vary between and within individuals and between geographically separated populations 

of a single species (Cocroft and Ryan, 1995).  Anurans use these differences in call characteristics to 

identify individuals of the same or different species and to signal intent.  Frost and Platz (1983) have 

proposed that these interspecific and intraspecific differences in fundamental call characteristics such as 

pulse rate, duration of call, dominant frequency, or a combination of these parameters permits females to 

reduce the likelihood of error in mate choice.  Anurans recognize individuals of the same and different 

species by their dominant frequencies.  Duellman and Pyles (1983) have discovered that smaller frogs tend 

to call at higher frequencies and have a reduced auditory sensitivity compared with larger frogs.  
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