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Abstract. Advertisement calls and release calls of the common toad, Bufo bufo, from Karabük, were analysed in the current study. 
Advertisement calls generally consisted of consecutive pulse groups, ending with a long pulse group. Two types of release calls 
were observed. The first type did not have consecutive pulse groups, while the second consisted of consecutive pulse groups with 
final long pulse group. Both advertisement and release calls of B. bufo were described for the first time from Turkey. 
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Introduction 
 
The Bufo bufo species group is widely distributed along the 
west palearctic region. Two species, Bufo bufo (Linnaeus, 
1758) and Bufo verrucosissimus (Pallas, 1814) belonging to the 
genus Bufo are found in Turkey (Agasyan et al. 2009, Tuni-
yev et al. 2009). Due to the problematic situation regarding 
the taxonomy of this group, several studies have been con-
ducted to investigate the specific or sub specific status of B. 
bufo. However, the distribution limits of these species are not 
certain in Turkey yet (Arntzen et al. 2013). 

With a snout-vent length of up to 15 cm, Bufo bufo is one 
of the largest anuran amphibians distributed in Turkey. The 
dorsal surface is grayish white, gray, brown or olive-brown, 
with darker spot or blotches. The common toad is associated 
mainly with forested areas, scrubland, maquis, forest mead-
ows, margins of cultivated fields and gardens (Baran et al. 
2012).  

Vocal communication constitutes an important part of 
the social behaviour and reproduction in anurans. Adver-
tisement calls are species specific and induce reproductive 
isolation between anuran species (Wells 2007). Among many 
other methods, bioacoustics has been used for taxonomic 
studies (Sinsch & Schneider 1996, Schneider & Sinsch 1999). 

Although other studies include the analysis of B. bufo 
calls, this is the first bioacoustic study conducted in Turkey 
(Schneider 1966, Flindt & Hemmer 1968, Heusser 1970, Sofi-
anidou & Schneider 1985, Schneider & Sinsch 2004). The aim 
of this study was to determine the diversity of release and 
advertisement call characteristics of B. bufo from Turkey, us-
ing Karabük as a model site.  
 
 
Materials and Methods 
 
Karabük is situated at the western part of the Black Sea Region in 
Turkey. Fieldwork was conducted between 20 and 23 March 2014, 
resulting in the observation of B. bufo in five localities in Karabük 
province; Karagöl, Eğriova Lake, Esencik Lake, Ortakçılar Lake and 
Karaağaç (Fig. 1). In these localities, B. bufo individuals use ponds or 
puddles for breeding purposes. Recordings of common toad calls 
could be obtained in these localities. Calls were recorded using a 
Sennheiser ME66/K6 condenser microphone and a Marantz PMD 
620MKII professional digital recorder. Cooledit 2000 was used to 
analyse the calls.  

Both advertisement and release calls of male B. bufo were re- 

 
 

Figure 1. The general habitat characteristics of Bufo bufo in Karaağaç. 
 
 
corded, since females do not produce calls (Schneider & Sinsch 
2004).  

Advertisement calls were recorded in the natural habitat of the 
common toad, with water temperatures ranging from 9.5 °C to 15.3 
°C, while release calls were recorded in the laboratory with air tem-
perature of 22 °C. During the recordings, the microphone was held 
at a minimum distance to calling males. Males were gently held in 
order to trigger the production of release calls for recording. 

Calls were selected randomly in the middle of each call series for 
analysis. A minimum of three and a maximum of five calls were ana-
lysed and then averaged for each individual. Spectral and temporal 
properties of the calls were analysed: call duration, inter calls dura-
tion, call period, total pulse group numbers per call, pulse group du-
ration, inter pulse groups duration and dominant frequency. 

Mann - Whitney U and Kruskal Wallis tests were used to com-
pare differences in parameters between the advertisement and re-
lease calls. The significance level of α ≤ 0.05 was used. All statistic 
analyses were performed using SPSS version 22.0. 
 
 
Results 
 
Advertisement calls 
According to our observations, common toads were calling 
both in the daylight and at night. Earliest recording of calls 
was obtained at 13:00 from Eğriova Lake; and the latest was 
obtained at 20:00 from Ortakçılar Lake. Common toads were 
seen among the reed parts of the lakes in Karabük therefore 
calling activity was dense in such parts.  
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Table 1. Characteristics of advertisement call parameters of B. bufo between 9.5 °C and 15.3 °C water temperatures.  
(N: Number of specimens, SD: Standard deviation; ms: millisecond, Hz: hertz). 

 

Call Parameters N Minimum Maximum Mean SD 

Call Duration (ms) 17 269.33 457.00 355.3000 53.38744 
Inter calls Duration (ms) 17 603.60 1378.50 982.8253 202.77311 

Call Period (ms) 17 962.00 1682.50 1336.9429 214.18177 

Total pulse group number 17 12.00 29.20 20.6147 4.58214 
Dominant frequency (Hz) 17 675.40 966.00 836.1747 77.50996 

Initial pulse groups durations 17 2.89 9.53 5.2300 1.42772 

Middle pulse groups durations 17 3.22 10.00 6.2688 1.41337 

Pulse groups  
durations (ms) 

Last pulse groups durations 17 4.33 10.87 6.3565 1.39137 

Initial inter pulse groups durations 17 8.89 49.67 19.7194 10.13791 

Middle inter pulse groups durations 17 4.00 33.33 11.3806 7.96573 

Inter pulse groups  
durations (ms) 

Last inter pulse groups durations 17 2.50 14.53 6.9847 3.61918 
 
 

Table 2. Characteristics of release call parameters of Bufo bufo. N: Number of specimens,  
SD: Standard deviation; ms: millisecond, Hz: hertz). 

 

Call parameters N Minimum Maximum Mean SD 

Call duration (ms) 16 56.67 106.00 80.8625 12.68675 

Inter calls duration (ms) 16 212.20 378.00 273.0969 37.85935 
Call period (ms) 16 281.00 478.80 354.9760 44.56922 

Pulse group duration (ms) 16 3.00 7.22 4.7775 1.10754 

Inter pulse groups duration (ms) 16 0.44 3.57 1.3798 0.99028 
Total pulse group number 16 4.00 12.00 7.2729 2.23987 

Dominant frequency (Hz) 16 891.50 1180.60 1002.8010 78.70656 
 
 

The advertisement call of the common toad presents 
consecutive pulse groups. Two different types of advertise-
ment calls were observed (Fig. 2). One had a long pulse 
group at the final part of the call, while the other did not. 
Advertisement calls that included the long tonal pulse group 
were observed at a frequency of 75%, while the other type 
was observed in 25% of the analysed calls. Males could pro-
duce both types of advertisement call in their call series. 
Characteristics of some advertisement call parameters of the 
common toad are shown in Table 1.  
 
Release calls 
Two types of release calls were observed. The first type did 
not include a consecutive pulse group. The second type was 
similar to the advertisement call. It included consecutive 
pulse groups and ended with a long tonal final pulse group 
(Fig. 3). Characteristics of the release call parameters are 
shown in Table 2. 
 
 
Discussion 
 
The advertisement calls of B. bufo are divided into two parts: 
the first and the last tonal parts (Sofianidou & Schneider 
1985, Schneider & Sinsch 2004).  

Due to the fact that advertisement calls included a great 
number of pulse groups, they were divided into three parts, 
i. e. initial pulse groups, middle pulse groups and final pulse 
groups without a final long pulse group. Three consecutive 
pulse groups in each part were analysed then averaged for 
each call. Initial pulse groups were shorter than middle and 
final pulse groups (Kruskal Wallis, P = 0.004). Inter calls du-
ration was decreasing towards the final advertisement calls  

 
 

Figure 2. Oscillogram of Bufo bufo advertisement call. 
 
 
 (Kruskal Wallis, P = 0.000). 

Schneider (1966) reported mating call parameters of B. 
bufo from Germany. According to his results, average call 
duration was 82.24 millisecond ranging between 72 – 100 ms 
at 5 °C water temperature. However, these values are lower 
than our values. Heusser (1970) reported some advertise-
ment call parameters belong to B. bufo from Switzerland. He 
reported that call duration was varying 200 – 250 ms, inter 
calls duration was varying 500 – 750 ms between 12 °C – 14 
°C water temperature. Our values are higher than his obser- 
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Figure 3. Oscillogram of Bufo bufo release call. A) First type of release 
call B) Second type of release call. 

 
 

vations. Sofianidou & Schneider (1985) analysed advertise-
ment call parameters of B. b. spinosus in Greece. Their aver-
age results were, call duration = 341.67 ms, inter calls dura-
tion = 862 ms, total pulse group number = 20 at 9.5 °C water 
temperature, call duration = 279 ms, inter calls duration = 
509.296 ms, total pulse group number = 18.475 at 15.3 °C wa-
ter temperature according to their regression equations. We 
found call duration = 355.3 ms ranging 269.3 – 457 ms, inter 
calls duration = 982.8253 ms ranging 603.60 – 1378.50 ms, to-
tal pulse group number = 20.6147 ranging 12.0 – 29.20 within 
the same water temperature (9.5 – 15.3 °C). Schneider & 
Sinsch (2004) analysed calls of the common toad described 
nominat subspecies as B. b. bufo in Hungary. They found dif-
ferences on six call parameters from B. b. spinosus in Greece. 
Although they used different call parameter terminology, 
mutual parts of the calls were compared. Their call term 
come up to pulse group in our study. We could only calcu-
late regression equation between water temperature and in-
ter calls duration in our study (y = 1816 - 75,826 x). They 
found average inter calls duration 438 ms ranging 353 - 537 
ms between 13.8 °C and 18 °C water temperatures. We 
found inter calls duration as 451.132 ms at 18 °C water tem-
perature and 769.601 ms at 13.8 °C water temperature using 
regression equation. 

Significant differences were seen for a total of five pa-
rameters between advertisement call and release call. Adver-
tisement calls [mean 355.3000 (1SD 53.38744)] were longer 
than release calls [mean 80.8625 (1SD 12.68675)] (Mann - 
Whitney U, P = 0.00), inter calls duration of the advertise-
ment call [mean 982.8253 (1SD 202.77311)] was greater than 
the release calls  [mean 273.0969 (1SD  37.85935)] (Mann - 
Whitney U, P = 0.00), call period of the advertisement call 
[mean 1336.9429 (1SD  214.18177)] was also greater than the 
release calls (mean 354.9760 (1SD 44.56922)]  (Mann - Whit-
ney U, P = 0.00). There was a significant difference in total 
pulse group number between advertisement calls [mean 
20.6147 (1SD 4.58214)] and release calls [mean 7.2729 (1SD 

2.23987)] (Mann - Whitney U, P = 0.00). Dominant frequency 
of the calls differed significantly between advertisement 
[mean 836.1747 (1SD 77.50996)] and release calls [mean 
1002.8010 (1SD 78.70656)] (Mann - Whitney U, P = 0.00).  

Researchers have focused on release call parameters of 
the common toad. Flindt & Hemmer (1968) reported that re-
lease calls were varying between 10 – 30 ms. Heusser (1970) 
reported that the release calls of B. bufo in Switzerland has a 
duration of 65 – 100 ms at 14 °C. Sofianidou & Schneider 
(1985) reported an average call duration of 95.8 ms at 11 °C 
for B. b. spinosus in Greece. We found an average of 80.9 ms 
release call duration at 22 °C temperature. 

This is the first study that describes the call characteris-
tics of B. bufo in Turkey. Bioacoustic studies are important to 
understanding the reproduction biology, behaviour and tax-
onomy of anurans. This study contributed to determine the 
variation of call characteristic of B. bufo. Additional bio-
acoustic studies are needed to elucidate for different popula-
tions of B. bufo in the future.   
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