How Song Learning Experience Affects Auditory Responses in the Adult Zebra Finch
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Songbirds and humans are among the few species that exhibit vocal learning – modifying their vocalizations over development to match same-species sounds heard in their environment.  Like humans, many songbirds also have a sensitive period for typical vocal development, which closes once the bird has learned to imitate a song. Using BOLD-fMRI, we show that auditory responses to sounds and songs differ significantly in birds that were deprived of external auditory stimulation (isolates) and box tutored, live-tutored, and female control birds. Isolates show, in contrast to trained birds, strong activation of premotor brain areas that are required for song learning. In trained birds, but less in isolates, activation of auditory areas showed sound selectivity. Our results suggest that the song system becomes less sensitive to sounds with song learning, whereas responses of auditory areas become more selective. These findings are corroborated by Local Field Potential recordings in the primary song system and auditory nuclei. We conclude that early vocal experience could shape auditory perception in songbirds as it does in human, and that BOLD fMRI is a suitable method to study auditory developmental learning in songbirds.
