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Supplementary Figure 1: Relationship between features of experimentally tutored birds (i.e., tutored by 
a pre-recorded tutor stimulus; “pupils”; y-axes) and their biological fathers (x-axes).  We did not observe 
significant relationships in the prevalence of syllables that were shared in the repertoires of a pupil and 
his biological father (a), in the probability of pairwise transitions shared by the pupil and his biological 
father (b), or the pairwise transition entropy following syllables shared by the pupil and his biological 
father (c).  This lack of correlation with the father’s song contrasts with the numerous correlations with 
the tutor stimulus (Figure 6).   

 

  



 
 
Supplementary Figure 2:  Overall acoustic differences between the songs of experimentally tutored 
pupils, the tutor stimulus, and the pupil’s biological father.  a. Examples of acoustic feature distributions 
(histograms) for all syllables analyzed in the tutor stimulus (top), one pupil’s song (middle) and his 
biological father’s song (bottom).  b. Overall differences between the tutor and pupil distributions 
compared to the differences between the father and pupil distributions (n=4).  Each point depicts the 
difference between two measures of distance from the pupil distribution, specifically the Bhattacharyya 
distance between the feature distributions of the pupil and tutor minus the Bhattacharyya distance 
between the feature distributions of the pupil and father.  Negative values indicate that the distribution 
of the acoustic feature in the pupil’s song is more similar to the distribution in the tutor stimulus than 
the distribution in the biological father.  Symbols indicate different features, as depicted in the upper 
left corner of the tutor histograms in (a).  
 
 
  



 
 
Supplementary Figure 3: Example spectrograms of a motif in a tutor (top) and two copies of the motif 
produced by the pupil (bottom).  One of the pupil’s motifs is a matched copy of the tutor motif (left), 
whereas his second motif was a modified copy of the tutor’s motif (“a” is dropped and “q” is added to 
the beginning of the motif; right).  Such examples provide compelling support that pupils could innovate 
the sequencing of their tutor’s song.   


