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            Abstract
According to the social intelligence hypothesis, social context represents an important force driving the selection of animal cognitive abilities such as the capacity to estimate the nature of the social relationships between other individuals1,2,3,4. Despite this importance, the influence of this force has been assessed only in primates and never in other animals showing social interactions5,6,7. In this way, avian communication generally takes place in a network of signallers and receivers, which represents an audience altering individual signalling behaviours8,9. Indeed, vocal amplitude10 and repertoire11 are known to be socially regulated and the attitude towards the opposite sex may change depending on the audience8,12,13. This ‘audience effect’8,14,15,16 provides support for the reality of social awareness in some bird species. However no evidence has yet been found to suggest that birds are able to estimate the characteristics of the social relationships between group-mates. Here we show that the male of a gregarious songbird species—the zebra finch (Taeniopygia guttata)—pays attention to the mating status of conspecific pairs, and uses this information to control its behaviour towards its female partner.
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                    Figure 1: Acoustic structure of the distance call of the female zebra finch.[image: ]


Figure 2: Discriminant analysis on the 17 acoustic parameters of the female call.[image: ]


Figure 3: Response of male to female voices as a function of the mating status of the audience.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Linking human male vocal parameters to perceptions, body morphology, strength and hormonal profiles in contexts of sexual selection
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 December 2020
                                    

                                

                                Christoph Schild, Toe Aung, … Lars Penke

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A survey of vocal mimicry in companion parrots
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 December 2022
                                    

                                

                                Lauryn Benedict, Alexandra Charles, … Christine R Dahlin

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sociality predicts orangutan vocal phenotype
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 March 2022
                                    

                                

                                Adriano R. Lameira, Guillermo Santamaría-Bonfil, … Serge A. Wich

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Barton, R. A. & Dunbar, R. I. M. in Machiavellian Intelligence II: Extensions and Evaluations (eds Whiten, A. & Byrne, R. W.) 240–263 (Cambridge Univ. Press, Cambridge, 1997)
Book 
    
                    Google Scholar 
                

	Byrne, R. W. & Whiten, A. Machiavellian Intelligence: Social Expertise and the Evolution of Intellect in Monkeys, Apes and Humans (Clarendon, Oxford, 1988)

                    Google Scholar 
                

	Dunbar, R. I. M. The social brain hypothesis. Evol. Anthropol. 6, 178–190 (1998)
Article 
    
                    Google Scholar 
                

	Adolphs, R. Cognitive neuroscience of human social behaviour. Nature Rev. Neurosci. 4, 165–178 (2003)
Article 
    CAS 
    
                    Google Scholar 
                

	Perry, S., Barrett, C. & Manson, J. H. White-faced capuchin monkeys show triadic awareness in their choice of allies. Anim. Behav. 67, 165–170 (2004)
Article 
    
                    Google Scholar 
                

	Jolly, A. Lemur social behaviour and primate intelligence. Science 153, 501–506 (1966)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Tomasello, M. & Call, J. Primate Cognition (Oxford Univ. Press, Oxford, 1997)

                    Google Scholar 
                

	Baltz, A. P. & Clark, A. B. Extra-pair courtship behaviour of male budgerigars and the effect of an audience. Anim. Behav. 53, 1017–1024 (1997)
Article 
    
                    Google Scholar 
                

	McGregor, P. K., Otter, K. & Peake, T. M. in Animal Signals: Signalling and Signal Design in Animal Communication (eds Espmark, Y., Amundsen, T. & Rosenqvist, G.) 329–340 (Tapir Academic, Trondheim, Norway, 2000)

                    Google Scholar 
                

	Cynx, J. & Gell, C. Social mediation of vocal amplitude in a songbird, Taeniopygia guttata. Anim. Behav. 67, 451–455 (2004)
Article 
    
                    Google Scholar 
                

	Zann, R. The Zebra Finch: a Synthesis of Field and Laboratory Studies 196–213 (Oxford Univ. Press, Oxford, 1996)

                    Google Scholar 
                

	Evans, C. S. & Evans, L. Chicken food calls are functionally referential. Anim. Behav. 58, 307–319 (1999)
Article 
    CAS 
    
                    Google Scholar 
                

	Evans, C. S. & Marler, P. Food calling and audience effects in male chickens, Gallus gallus: their relationships to food availability, courtship and social facilitation. Anim. Behav. 47, 1159–1170 (1994)
Article 
    
                    Google Scholar 
                

	Marler, P., Dufty, A. & Pickert, R. Vocal communication in the domestic chicken: II. Is a sender sensitive to the presence and nature of a receiver? Anim. Behav. 34, 194–198 (1986)
Article 
    
                    Google Scholar 
                

	Striedter, G. F., Freibott, L., Hile, A. G. & Burley, N. T. For whom the male calls: an effect of audience on contact call rate and repertoire in budgerigars, Melopsittacus undulatus. Anim. Behav. 65, 875–882 (2003)
Article 
    
                    Google Scholar 
                

	Johnstone, A. R. Eavesdropping and animal conflict. Proc. Natl Acad. Sci. USA 98, 9177–9180 (2001)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Miller, D. B. The acoustic basis of mate recognition by female zebra finches (Taeniopygia guttata). Anim. Behav. 27, 376–380 (1979)
Article 
    
                    Google Scholar 
                

	Charrier, I., Mathevon, N. & Jouventin, P. Mother's voice recognition by seal pups. Nature 412, 873 (2001)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Belin, P., Fecteau, S. & Bédard, C. Thinking the voice: neural correlates of voice perception. Trends Cogn. Sci. 8, 129–135 (2004)
Article 
    
                    Google Scholar 
                

	Insley, S. J. Long-term recognition in the northern fur seal. Nature 406, 404–405 (2000)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Hessler, N. A. & Doupe, A. J. Social context modulates singing-related neural activity in the songbird forebrain. Nature Neurosci. 2, 209–211 (1999)
Article 
    CAS 
    
                    Google Scholar 
                

	Jarvis, E. D., Scharff, C. & Grossman, M. R. For whom the bird sings: context-dependent gene expression. Neuron 21, 775–788 (1998)
Article 
    CAS 
    
                    Google Scholar 
                

	Aubin, T. Syntana: a software for the synthesis and analysis of animal sounds. Bioacoustics 6, 80–81 (1994)

                    Google Scholar 
                

	Sokal, R. R. & Rohlf, F. J. Biometry 57–58 & 443 (Freeman, New York, 1995)

                    Google Scholar 
                

	Robinson, P., Aubin, T. & Brémond, J. C. Individuality in the voice of emperor penguin Aptenodytes forsteri: adaptation to a noisy environment. Ethology 94, 279–290 (1993)
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
This research was supported by the Interdisciplinary Program “Cognition and Information Processing” of the Centre National de la Recherche Scientifique (CNRS). C.V. is supported by the French Ministry of National Education. We thank C. Bouchut, M. Rabearinaivo and S. Tisseur for their help during the work, L. Bloomfield for improving the English, and I. Charrier for her advice on previous drafts of the manuscript.


Author information
Authors and Affiliations
	Equipe ‘Communications Acoustiques’ NAMC CNRS UMR8620, Université Paris XI-Orsay and LBA Université Jean Monnet, 42023 Cedex 2, Saint-Etienne, France
Clémentine Vignal & Nicolas Mathevon

	TSI CNRS UMR5516 Université Jean Monnet, 42023 Cedex 2, Saint-Etienne, France
Clémentine Vignal & Stéphane Mottin


Authors	Clémentine VignalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nicolas MathevonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Stéphane MottinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Nicolas Mathevon.


Ethics declarations

              
                Competing interests

                The authors declare that they have no competing financial interests.

              
            

Rights and permissions
Reprints and permissions


About this article
Cite this article
Vignal, C., Mathevon, N. & Mottin, S. Audience drives male songbird response to partner's voice.
                    Nature 430, 448–451 (2004). https://doi.org/10.1038/nature02645
Download citation
	Received: 31 March 2004

	Accepted: 11 May 2004

	Issue Date: 22 July 2004

	DOI: https://doi.org/10.1038/nature02645


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Penguins perceive variations of source- and filter-related vocal parameters of species-specific vocalisations
                                    
                                

                            
                                
                                    	Francesca Terranova
	Luigi Baciadonna
	Livio Favaro


                                
                                Animal Cognition (2023)

                            
	
                            
                                
                                    
                                        A system for controlling vocal communication networks
                                    
                                

                            
                                
                                    	J. Rychen
	D. I. Rodrigues
	R. H. R. Hahnloser


                                
                                Scientific Reports (2021)

                            
	
                            
                                
                                    
                                        Multiple machine learning approach to characterize two-dimensional nanoelectronic devices via featurization of charge fluctuation
                                    
                                

                            
                                
                                    	Kookjin Lee
	Sangjin Nam
	Gyu-Tae Kim


                                
                                npj 2D Materials and Applications (2021)

                            
	
                            
                                
                                    
                                        Multiple signals predict male mating success in the lek-mating lesser prairie-chicken (Tympanuchus pallidicinctus)
                                    
                                

                            
                                
                                    	Geoffrey M. Gould
	Jacqueline K. Augustine


                                
                                Behavioral Ecology and Sociobiology (2020)

                            
	
                            
                                
                                    
                                        Zebra finches identify individuals using vocal signatures unique to each call type
                                    
                                

                            
                                
                                    	Julie E. Elie
	Frédéric E. Theunissen


                                
                                Nature Communications (2018)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                     A social call
                

                
	Christopher B. Sturdy



                
    
        
            Nature
        
        News & Views
        
        
            21 Jul 2004
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
