
Our Nature | December 2020 | 18 (1): 16-27 

16 

 
 

Singing patterns of the Oriental Magpie Robin Copsychus saularis 

Linn. 
 

J. Karna1, B.R. Subba1, H. Bhattacharya2 and D.T. Chhetry1 

 

1Department of Zoology, Post Graduate Campus, Tribhuvan University, Biratnagar, Nepal 
2Institute of Biology, Freie University, D-12165 Berlin, Germany 

Email:karnajyoti17@gmail.com 

  
Abstract 

Oriental Magpie Robin is a song bird that resides in some tropical regions of Asia. The 

present work was attempted to provide a detailed study of the territorial singing of this 

species in the area of Biratnagar (Nepal). Songs of Oriental Magpie Robin was recorded 

by using a digital voice recorder (Olympus VN-8700PC) for one hour without break at 

seven selected sites in Biratnagar. Recorded songs were converted in the form of 

spectrogram by using avisoft. Seven Oriental Magpie Robins, belonging to seven 

different study sites of Biratnagar were taken as subjects and have been abbreviated as 

Bird A, B, C, D, E, F and G respectively. It was very surprising that there was not even 

a single motif which was matching among any of the birds. Out of 1782 song samples 

recorded from seven individuals, 328 types of songs were identified. These songs were 

composed of 3 to 18 types of elements. 
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Introduction 

There are about 10,000 species of birds in the 

world, which are categorized commonly into two 

groups i.e. song birds and call birds. Some 4,000 

species of birds in the world fall under the 

category of song birds which belong to the order 

Passeriformes. In Nepal there are several repres-

entatives of the order Passeriformes. Song birds 

differ from call birds in that the former have 

more number of cords in their syrinx (voice 

box). The vibration of the cord creates sweet 

sound called 'song'. Generally, calls are genetic 

while songs are partly inherited and partly 

learned.  

In the case of call birds, the number of cord is 

less so the sound is very simple and uncompli-

cated. Monotonous repeated sounds are called 

“calls such as A…A…A…A…B…B…B. Calls 

are of two types. If the call has a single element, 

it is known as a simple call and if the call has 

several elements it was categorized as a complex 

call (Thorpe, 1961; Obrist, 1995; Ficken and 

Popp, 1996; Mitchell, 1977; White et al., 1970). 

During non-breeding season birds use calls to 

communicate messages and to defend food 

resources and during the breeding season they 

use songs for territory maintenance and mate 

acquisition (Bhatt et al., 2000). 

 When the bird produces an acoustical 

patterns with different varieties of sound are 

called “songs". Songs can be simple or very 

complicated example AB…AB… AB… or 

ABCD…ABCD….EFG… respectively. The 

singing behavior of birds alternates always 

between a stream of acoustical signals and silent 

intervals (pause). Doves, Myna, Sparrow, 

Cuckoo, Parrot, Crow, Kite, Tailor bird, Cattle 

Egret, Peacock, Coucal, Stork, etc. are examples 

of call birds. Oriental Magpie Robin, Shama, 
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Nightingale, Bulbul, Black Drongo and all birds 

belonging to the order Passeriformes are song 

birds. Some song birds can imitate sounds of 

other birds or sounds of their surroundings then 

integrate those into their own song as well, 

example Brown Shrike, oriental Magpie Robin, 

Black Brongo, etc.  

 Nepal has over 875 species of bird, among 

which 43 families falls under oscine birds. 

Despite this, the study of song birds has hardly 

been performed in Nepal, although this field of 

study is very popular in Europe, US and Japan. 

Oriental Magpie Robin is one of the song birds 

of family Muscicapidae. A first inquiry into the 

vocal accomplishments of this bird was perfor-

med (Bhattacharya et al., 2007). This study had 

revealed that these birds do not engage in vocal 

matching. Here we present the results of detailed 

song analysis of seven songsters, focusing on the 

singing pattern of each bird attempting to reveal 

a clearer picture of the singing structure and 

song repertoire of the Magpie Robin. 

 A perusal of literature revealed that there 

was no standard terminology for the songs and 

calls of different species (Bhatt et al., 2000). In 

the study of singing patterns of Oriental Magpie 

Robin, several terms have been used to underst-

and the bird song. Some of these terminology 

used in these study are elements, motifs, trills 

and songs. These terms have been defined as 

follows. 

 

Elements  

Elements are the units of motifs. Each mark on 

the spectrogram, no matter how small it is, is an 

element.  

 Vocalizations that compose the songs and 

are segregated from each other by silent intervals 

(= within song pauses) of < 0.5 sec. 

 Note: Song elements from temporally 

coherent sound figures that usually reoccur 

without conspicuous variation. In addition, also 

the sequential combination of such element is 

quite regular. 

 

Motifs 

Motifs are defined as complexes of elements 

(notes) that always occur in the same stereotype 

succession. 

 

Trills 

Trills results from a succcessive repetition of 

song constituents, elements or syllables. Differe-

nces in the amount of syllable or element 

repetitions (trill sections), however accepted for 

a given type and measured as a kind of song 

variation (Hultsch and Todt, 1998). 

 

Song 

By the combination of different motifs, a song is 

formed. Vocalizations (‘strophes’) that compose 

an episode of singing then they are segregated 

from each other by silent intervals (= inter-song 

pauses) of ≥ 0.5 sec were called songs. 

 Songs have been shown to serve as ‘units of 

vocal interactions’ and to have a limited duration 

(< 10 sec.). Silent intervals larger than 20 sec. 

are regarded to separate different episodes of 

singing   (Hultsch and Todt, 1981; 1982; 1998) 

 

Materials and Methods 

Data collection 

Songs of Oriental Magpie Robin were recorded 

by using a Digital Recorder (Olympus VN-

8700PC and Cenix Digital Recorder VR-P1890) 

equipped with an external microphone. Each 

bird was recorded for one hour at seven different 

selected sites located at about a distance of 2 

kms or more in Biratnagar. The birds were in 

their natural habitats in order to compare songs 

on the basis of geographical positions. 

 

Number of birds 

Seven Oriental Magpie Robins, belonging to 

seven different study sites in Biratnagar were 

taken as subjects and have been abbreviated as 

follows:  

 Location A- Bird A, Location B- Bird B, 

Location C- Bird C, Location D- Bird D, 

Location E- Bird E, Location F- Bird F and 

Location G- Bird G. 

 

Data analysis 

Recorded sound was converted in the form of 

spectrogram (i.e. the graphic representation of 

sound also known as sonogram) by using 

commercial software program called Avisoft (R. 

Specht, Berlin). The sound spectrogram 

technique is a well established method to 

characterize acoustic signals on the basis of their 

frequency, duration and amplitude. Data was 

obtained from the measurement of their 

amplitude and frequency from spectrogram. 

 Data were transferred to a computer where 

all recordings were digitalized for analysis. Hard 

copies of spectrogram were made at 8 KHz in 

order to compare and sort out the different types 

of song pattern. Sound patterns were sampled 

and printed in the form of frequency 

spectrograms (sonograms). A total of 1 hour 
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singing duration for each individual bird was 

then sampled out. All further steps of data 

analysis followed conventional procedures of 

avian sound research (Todt, 1970; 2004; Hultsch 

and Todt, 1981; 1989; 2004) 

 Statistical tools were not used for analyses 

because the data of song available for the various 

species were extremely variable. This procedure 

followed suggestions of (Mundry and Fischer, 

1998) that are appropriate if samples are too 

small for asymptotic tests (Siegel and Castellan, 

1988). 

 

Results 

The results of data analysis of songs of seven 

Oriental Magpie Robins from Biratnagar have 

been described bird wise below: 

 

Bird A 

Bird A sang 6 types of motifs (Fig. 3) in 1 hour 

recording. The motifs of Bird A were composed 

of 3 to 6 elements with an average of 5 elements. 

 There were altogether 19 types of song with 

various combinations of motifs and the total 

number of vocalizations of the bird A in 1 hour 

was 330. Shape of a ‘repertoire curve’ (Fig. 6), 

showed the composition of song types in 1 hour 

period of Bird A.  It was seen that Bird A had 

sung 4 to 9 songs per minute which were made 

up of 2 to 5 motifs. 

Out of these 19 songs, the most repeated song 

was 71 times while 2 songs were not repeated at 

all in this one hour of recording.  

 Silent intervals segregating the songs of 

Bird A were preferentially around 4.5 sec. (Fig. 

2b). Interestingly most song lasted for about 4 

sec. (Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 7 sec. 

(Fig. 5) in Bird A. 

  

Bird B 

Bird B sang 15 types of motifs (Fig. 3) in 1 hour 

recording. The motifs of Bird B were composed 

of 3 to 8 elements with an average of 5 and 7 

elements.  

There were altogether 120 types of motif 

combinations or songs and the total number of 

vocalizations of the Bird B in 1 hour was 321. 

Shape of a ‘repertoire curve’ (Fig. 6), showed 

the composition of song types in 1 hour period 

of Bird B.  It was seen that Bird B had sung 4 to 

8 songs per minute which were made by the 

combination of 2 to 8 motifs.   

 Out of 120 types of songs, the most 

repeated song was 27 times while 63 songs were 

not repeated at all in this one hour of recording. 

In this case it was seen that although the songs 

were made up by the combination of 2 to 8 

motifs, the most repeated songs were made up of 

only 2 motifs.   

 Silent intervals segregating the songs of 

Bird B were preferentially around 1.5 sec. (Fig. 

2b). Interestingly most song lasted for about 3 

sec. (Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 5 sec. 

(Fig. 5) in Bird B. 

 

Bird C 

Bird C sang only two types of motif (Fig. 3) in 

one hour recording. The motifs of Bird C were 

composed of 4 and 6 elements. Motifs were 

made up of 4 and 6 elements respectively.  

 There were altogether 12 types of songs and 

the total number of songs sung by Bird C was 

411 in 1 hour long song. Shape of a ‘repertoire 

curve’ (Fig. 6), showed the composition of song 

types in 1 hour period of Bird C.  It was seen 

that Bird C had sung 3 to 8 songs per minute 

which were made up of 2 to 9 motifs.   

Out of these 12 types of song, the most repeated 

song was 197 times while 5 songs were not 

repeated at all in this one hour of recording.  

 In Bird C, it was seen that as there were 

altogether only two motifs, most of the songs 

were comprised of motif 2 and 1 which were 

used repeatedly in songs. 

 Silent intervals segregating the songs of 

Bird C were preferentially around 2 sec. (Fig. 

2b). Interestingly most song lasted for about 4 

sec. (Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 6 sec. 

(Fig. 5) in Bird C. 

  

Bird D 

Bird D sang 4 types of motifs (Fig. 3) in 1 hour 

recording. The motifs of Bird D were composed 

of 5 to 8 elements.  

 There were altogether 36 types of song 

formed by various combinations of motifs and 

the total number of vocalizations of the Bird D 

in one hour period was 169. Shape of a 

‘repertoire curve’ (Fig. 6), showed the composi-

tion of song types in 1 hour period of Bird D.  It 

was seen that sometimes Bird D had sung 4 to 8 

songs per minute which were made by the 

combination of 2 to 7 motifs.   
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Out of 36 types of song, the most repeated song 

was 39 times while 15 songs were not repeated 

at all in this one hour of recording.  

 Silent intervals segregating the songs of 

Bird D were preferentially around 4.5 sec. (Fig. 

2b). Interestingly most songs lasted for about 6 

sec. (Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 12 sec. 

(Fig. 5) in Bird D.  

 

Bird E 

Bird E sang 5 types of motif (Fig. 3) in 1 hour 

recording. The motifs of Bird E were composed 

of 2 to 5 elements with an average of 5 elements. 

 There were altogether 51 types of songs 

which the bird composed by the variations in 

combination of motifs and the total number of 

vocalizations by Bird E in one hour were 226.  

Shape of a ‘repertoire curve’ (Fig. 6), showed 

the composition of song types in 1 hour period 

of Bird E.  It was seen that Bird E has sung 4 to 

9 songs per minute which were made up of 3 to 

8 motifs.  

Out of 51 songs, the most repeated song was 38 

times while 2 songs were not repeated at all in 

this one hour of recording.  

 Silent intervals segregating the songs of 

Bird E were preferentially around 1.5 sec. (Fig. 

2b). Interestingly most song lasted for about 5 

sec. (Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 6 sec. 

(Fig. 5) in Bird E. 

 

Bird F 

Bird F sang 8 types of motif (Fig. 3) in 1 hour 

recording. The motifs of Bird F were composed 

of 2 to 6 elements with an average of 5 elements. 

 There were altogether 65 types of song sung 

by Bird F in 1 hour and the total number of song 

was 292. Shape of a ‘repertoire curve’ (Fig. 6), 

showed the composition of song types in 1 hour 

period of Bird F.  It was seen that Bird F had 

sung 4 to 8 songs per minute which were made 

up of 3 to 12 motifs.  

 Out of 65 types of song, there were 2 most 

repeated songs and both of them were repeated 

for 35 times while 25 songs were not repeated at 

all in this one hour of recording.  

 Silent intervals segregating the songs of 

Bird F were preferentially around 1.5 sec. (Fig. 

2b). Interestingly most song lasted for about 3 

sec. (Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 5 sec. 

(Fig. 5) in Bird F. 

 

Bird G 

Bird G sang 8 types of motifs (Fig. 3) in 1 hour 

recording. The motifs of Bird G were composed 

of 4 to 10 elements. 

 There were altogether 25 types of song and 

total number of songs sung by Bird G in one 

hour was 33. Shape of a ‘repertoire curve’ (Fig. 

6), showed the composition of song types in that 

1 hour period.  It was seen that Bird G had sung 

3 to 6 songs per minute which were made up of 

2 to 7 motifs.  

 

Singing pattern of Oriental Magpie Robin 

In the case of Bird G, no absolute favorite motif 

combinations were recognized. Out of 25 songs, 

8 songs were repeated ones and the remaining 17 

were just sung only once during 1 hour long 

period. 

Silent intervals segregating the songs of Bird G 

were preferentially around 4.5 sec. (Fig. 2b). 

Interestingly most song lasted for about 4 sec. 

(Fig. 2a), which pointed out their interactive 

role. Peak intervals measured between the starts 

of two successive songs were found at 9 sec. 

(Fig. 5) in Bird G. 

 The songs of these Oriental Magpie Robins 

were found to be highly varied and complex 

which were composed of different types of 

motifs. Out of 1782 song samples recorded from 

seven individuals, 328 types of songs were 

identified. These songs were composed of 3 to 

18 types of elements. Trills (successive repeti-

tion of the same element) were found in the 

songs of only one individual i.e. Bird C (Fig: 4).  

 

Singing (=bouts of songs)   -------------------------------------------------------- 

Songs                                      ---------------       ----------------        -------------- 

Elements                                - - - - - - - - - -      - - - - - - - - - -      - - - - - - - - -  

Figure 1. Structural hierarchy of song organization (for details see Todt 2004). 
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Figure 2a. Frequency distribution (histogram) of song lengths. 
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A        B 

   

                
C        D 

                     
 

E        F 

 

                 
G 

 
Figure 2b. Frequency distribution (histogram) of durations measured between songs. 
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A        B 

             
C     D 

                          
E      F 

               
 

 

G 

 

 
Figure 3. Frequency spectrograms (sonograms) of motif types composing the vocal repertoire of 7 

male Oriental Magpie Robins. Capital (A, B, C, D, E, F, Z) refer to the birds. The songsters did not 

share parts of their repertoires (see text). 
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Figure 4. Frequency spectrograms illustrating how motif types can compose successive songs. 
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Figure 5. Frequency distribution of intervals measured between the start of two successive songs. 
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Figure 6. Shape of a “repertoire curve”   
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Discussion 

This detailed study of Oriental Magpie Robin 

supports the first fundamental study of this bird 

in terms of song length, song repetition and non-

vocal matching (Bhattacharya et al., 2007). 

Some other birds such as great tits (Falls et al., 

1982; Mc Gregor et al., 1992) and song sparrows 

(Kramer and Lemon, 1983; Kramer et al.,1985; 

Nielson and Vehrencamp, 1995) also have 

similar singing properties with small repertoire 

and repetitive performance. Where vocal 

matching is a common pattern in vocal 

interaction (Todt, 1971a, 1975, 1981; Falls et al., 

1982; Krebs et al., 1978; Kramer and Lemon, 

1983; Hultsch and Todt, 1986), too many species 

of song birds show this remarkable behavior of 

“vocal non-matching”. A basic study of Shama 

thrushes, also a native of South East Asia 

(Bhattacharya et al., 2008) showed a similar 

behavior of vocal non-matching. 

 The hypotheses for vocal matching ranges 

from very straight forward ones like addressing 

an opponent (Todt, 1975) or ‘sending keep out 

signal’ (Falls, 1985; Shackleton and Ratcliffe, 

1994), to more controversial ones like ‘distance 

estimation’ (Falls et al., 1982; Morton, 1982; 

Naguib 1997) or attracting the attention of the 

third party like females or other males (Todt, 

1981). On the other hand, the “working hypoth-

eses” presented (Bhattacharya et al., 2007) for 

birds who do not engage in non-vocal matching 

suggested a non-philapatric behavior where birds 

leave their native areas and invade into other 

habitats. 

 Since bird song is a learned behaviour 

(reviews in Catchpole & Slater, 1995; Hultsch & 

Todt, 2004), it is a kind of vocal imitation, which 

begins with a memorization of auditory stimuli, 

usually con-specific song patterns, and continues 

with a development of vocalizations often 

matches the pattern of the perceived originals. 

Although the Magpie Robins do not share their 

repertoire, it would be interesting to expose 

nestlings of this bird to songs of an adult in order 

to explore whether the nestlings would then 

integrate the learned songs into their repertoire 

as an adult, and further to what extent the 

learned song would be modified to give it an 

individual touch. This bird is well known for its 

ability of vocal imitations of sounds of its 

surroundings. The above inquiry could also shed 

some light on whether such imitations then make 

the learned songs of our youngsters diverse 

when they turn adults.  

 Our studied birds were all non-neighbors far 

away from hearing distance of each other. The 

findings of the song structure of neighboring 

birds (Bhattacharya et al., 2007) and ours on 

non-neighboring birds strongly calls for a study 

on the ecological aspects i.e. dispersal of 

youngsters before or/and after the sensitive 

phases where auditory learning occurs. Looking 

into the distance of dispersal of youngsters could 

also help in answering a number of opened 

questions in the song performance of the 

Oriental Magpie Robins. 

 

Acknowledgements 

I wish to express my indebtedness to my 

supervisor Dr. Damodar Thapa, Head of the 

Zoology Department for his encouragement and 

continuous help for the completion of this 

research. I acknowledge my deep sense of 

gratitude to Dr. Bharat Raj Subba, retired reader 

in Zoology, Department of Zoology, Post 

Graduate Campus, Biratnagar, for suggesting 

this topic and under whose constant guidance, 

motivation and support this work had been 

carried out successfully. I will always remain 

obliged to him for giving me this opportunity 

and encouraging me throughout the undertaking 

of this research work. I wish to extend my 

cordial thanks to Dr. Haimanti Bhattacharya, 

currently residing in Berlin. The work on this 

topic could not have been completed without her 

constant inspiration and technical support. I am 

very greatful to her for her kind support.  I wish 

to extend my sincere thanks to all the teaching 

and non-teaching staff of Zoology Department 

for their valuable suggestions and constant 

inspiration in carrying out the present research. I 

am highly obliged to my parents and family for 

their encouragement, blessings, love and moral 

support to complete this work successfully.  

 

References 
Bhatt D., Kumar A., Singh Y. & Payne, R.B. 

2000. Territorial songs and call of Oriental 

Magpie Robin Copsychus saularis. Current 

Science, 78(6): 722-728. 

Bhattacharya H., Cirillo J., Subba B.R. & Todt 

D. 2007. Song performance rules in the 

Oriental Magpie Robin Copsychus saularis. 

Our Nature, 5(1): 1-13. 

Bhattacharya H., Cirillo J. & Todt D. 2008. 

Universal features in the singing of birds 

uncovered by comparative research. Our 

Nature, 6 (1): 1-14. 

http://us-mg5.mail.yahoo.com/neo/launch?.rand=77bo4d5e6bm9v


Our Nature | December 2020 | 18 (1): 16-27 

27 

Catchpople C.K. & Slater P.J.B. 1995. In Bird 

Song: Biological Themes and variations, 

Cambridge University Press. 

Falls J.B., Krebs J.R. & Mcgregor P.K. 1982. 

Song matching in the Great  Tits (Parus 

major): the effect of similarity and familia-

rity. Animal Behaviour, 30: 977-1009. 

Falls J.B. 1985. Song matching in western 

Meadowlarks. Canadian Journal of Zoology 

63: 2520-2524. 

Ficken M.S. & Popp J. 1996. Auk. 113: 370-380. 

Hultsch H. & Todt D. 1981. Repertoire sharing 

and song post distance in nightingales. 

Behav. Ecol. Sociobiol., 8:182-188. 

Hultsch H. & Todt D. 1982. Temporal perfor-

mance roles during vocal interactions in 

nightingales (Luscinia megarhynchos). Beh-

avioural Ecology and Sociobiology, 11: 

253-260. 

Hultsch H. & Todt D. 1986. Zeichenbildung 

durch mustergleiches Antworten. Zeitschrift 

fur Semiotik. 8:233-244.  

Hultsch H. & Todt D. 1989a. Song acquisition 

and acquisition constraints in the Nightin-

gale (Luscinia megarhynchos). Naturwiss-

enschaften, 76: 83-86.  

Hultsch H. & Todt D. 1989b.J. Comp. Physiol. 

A., 165:197-203. 

Hultsch H. & Todt D. 1998. Hierarchical learn-

ing and development of song. In: I.  Pepper-

berg, R. Balda & E. Kamil (Eds.), (pp. 275-

303), N.Y.: Academic Press. 

Hultsch H. & Todt D. 2004. Learning to sing. In: 

P. Marler & H. Slabbekorn (Eds.), Nature's 

Musi- The Science of Birdsong (pp. 80-

107), Amsterdam: Elseiver Academic Press. 

Kramer H.G. & Lemon R.E. 1983. Dynamics of 

territorial singing between neighbouring 

Song Sparrows (Melospiza melodia). Beha-

viour, 85: 198-223. 

Kramer H.G., Lemon R.E. & Morris M.J. 1985. 

Song switching and agonistic stimulation in 

the song sparrow (Melospiza melodia). 

Animal Behaviour 33:135-149.  

Krebs J.R., R.M. Ashcroft & I. Webber 1978. 

Song repertoires and territory defense. 

Nature 271: 539-541. 

Kroodsma D.E. 1979. Vocal dueling among 

male Marsh Wrens: Evidence for ritualized 

exprs-sions of dominance/ subordinance, 

Auk 98: 506-15. 

McGregor. P.K. & Falls, J.B. (1984). The 

response of western meadowlarks (Sturnell-

aneglecta) to the playback of underdegraded 

and degraded songs. Canadian Journal of 

Zoology, 62:2125-2128. 

Mitchell A. 1977. Wildlife Sound Recording. In. 

J.B. Fisher (Ed.), Ann. Arbor (pp. 20-38). 

Morton E.S. 1982. Grading discreteness, redund-

ancy and motivation-structural rules. In: 

Acoustic Communication in Birds 2. (Eds. 

D.E. Kroodsma and E.H. Miller) New 

York; Academic Press. 183-212. 

Mundry R. & Fisher J. 1998. Use of statistical 

programs for non parametric tests of small 

samples often leads to incorrect p values: 

examples from Animal Behavior. Anim. 

Behav. 56: 256-259. 

Naguib M. 1997. Ranging of songs in Carolina 

wrens: effects of familiarity with the song 

type on use of different cues. Behavioural 

ecology and Sociobiology 40: 385-393. 

Nielsen B.M.B. & Vehrencamp S.L. 1995. Resp-

onse of Song Sparrows to song-type match-

ing via interactive playback. Behavioural 

Ecology and sociobiology 37: 109-117. 

Obrist M. K. 1995. Behav. Ecol. Sociobiol., 36: 

207-219. 

Shackleton S.A. & Ratcliffe L. 1994. Matched 

counter-singing signals escalation of 

aggression in Blacapped Chickadees (Parus 

atricappillus) Ethology 97: 310-316. 

Siegel S. and Castellan N.J. 1988. Nonpara-

metric statistics for the behavioural 

sciences. New York, McGraw-Hill. 

Thorpe W. H. 1961. In: Bird Song: The biology 

of vocal communication and expression in 

birds. Cambridge University Press, London. 

Todt D. 1970. Gesangliche Reaktionen der 

Amsel aufihrenexperimentallreproduzierten 

Eigengesang. Z. vergl. Physiol. 66: 294317.  

Todt D. 1971a. Aquivalente und konvalente 

gesangliche Reaktionen einer extreme 

regelmassig singenden Nachtigall (Luscinia 

megarhynchos B.). Zeitschrift Vergleic-

hende Physiologie 71: 262-285. 

Todt D. 1975. Short term inihibition of vocal 

outputs occurring in the singing behavior of 

blackbirds (Turdus merula). Journal Comp-

arative Physiology 98: 289-306. 

Todt D. 1981. On functions of vocal matching: 

effect of counter-replies on songpost choice 

and singing. Zeitschrift fur Tierpsychologie 

57: 73-93. 

Todt D. 2004. From birdsong to speech. Anais 

Academia Braisiliera de Cencies 76: 201-

208.  

White S. J., White R. E. C. & Thorpe W. H. 

1970. Nature, 225:1156-1158. 


