







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 09 December 2004



                    Species-typical songs in white-crowned sparrows tutored with only phrase pairs

                    	Gary J. Rose1, 
	Franz Goller1, 
	Howard J. Gritton1, 
	Stephanie L. Plamondon1, 
	Alexander T. Baugh1 & 
	â€¦
	Brenton G. Cooper1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 432,Â pages 753â€“758 (2004)Cite this article
                    

                    
        
            	
                        812 Accesses

                    
	
                        40 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Modern theories of learned vocal behaviours, such as human speech and singing in songbirds1, posit that acoustic communication signals are reproduced from memory, using auditory feedback2. The nature of these memories, however, is unclear. Here we propose and test a model for how complex song structure can emerge from sparse sequence information acquired during tutoring. In this conceptual model, a population of combination-sensitive (phrase-pair) detectors is shaped by early exposure to song and serves as the minimal representation of the template necessary for generating complete song. As predicted by the model, birds that were tutored with only pairs of normally adjacent song phrases were able to assemble full songs in which phrases were placed in the correct order; birds that were tutored with reverse-ordered phrase pairs sang songs with reversed phrase order. Birds that were tutored with all song phrases, but presented singly, failed to produce normal, full songs. These findings provide the first evidence for a minimal requirement of sequence information in the acoustic model that can give rise to correct song structure.
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                    Figure 1: Sound spectrograms of songs of two white-crowned sparrows and tutor models.[image: ]


Figure 2: Sound spectrograms of representative crystallized songs.[image: ]


Figure 3: Sound spectrograms of representative songs of birds that were tutored with the phrase pairs DE, CD, BC and AB, presented in that order (see Fig. 1b).[image: ]


Figure 4: Sound spectrograms of representative songs of birds that were tutored with the phrase pairs BA, CB, DC, ED, presented in that order.[image: ]


Figure 5: Song development for birds tutored with forward (bird 48) or reversed-order (birds 67 and 84) phrase pairs.[image: ]
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