
The complex structure of starling (Sturnus vulgaris) song
appears to be identical on three continents. If song can be
learned only by imitation of adult models, this implies a 
remarkable continuity in cultural transmission. Might there be a
mechanism whereby the birds could reconstruct their species-
typical song de novo if the chain of transmission were broken?
According to one model of song development, neural processes
responsible for the generation of species-typical phonology and
syntax must be activated by acoustic and/or social experience,
but direct imitation of song models might not be critical. If this
model is correct, the less structured songs of group-reared 
isolates might provide a sufficient stimulus for the development
of species-typical song by young birds. An analogous mecha-
nism has been proposed to explain creolization in human 
languages. Creolization is a process whereby a pidgin–roughly
defined as a simplified or broken form of language–becomes 
the native language of a group of speakers, who enrich the
vocabulary and grammar through borrowing and invention. The
following study was designed to test for the possibility 
of such "creolization" in bird song by group-rearing overlapping
generations of starlings without access to species-typical 
song models.

Young starlings were collected as nestlings and housed in three
groups, each consisting of two males and two females. The
groups were in auditory but not visual contact. After a year, one
male and one female yearling from each group were replaced
with new wild-caught fledglings of the same sex. Thus for the
second year of the experiment each group consisted of a 
"first-generation" (G1) and "second-generation" (G2) male and
female. At the end of each year (1998 and 1999), 15 songs of
each male were recorded and analyzed, using RTSD software
from Engineering Design, to assess the extent to which they 
displayed species-typical song features. For the purpose of 
comparison, song measurements are also given for six 
wild-caught starlings (Wild) and six starlings reared in isolation
(Isolate) in a previous study.

Exposure to the G1 tutors appeared to facilitate song develop-
ment in the G2 birds. The G2 birds developed larger repertoires
and a greater number of species-typical motifs than did G1 birds
at the same age. The G2 birds copied song motifs from their 
G1 tutors (10 ± 1.5 motifs) and invented new motifs (13 ± 2; both
measures exclude shared motifs for which the originator could
not be identified.) The G1 birds modified and improved their
songs in the second year, retaining an average of 10 ± 2 motifs
and adding an average of 11 ± 0.5 motifs.  The G1 birds retained
all motifs that displayed species- typical phonology, and their 
G2 cage mates copied all but one of these.

The results suggest that it might be possible for successive 
generations of starlings to reinvent their species- typical song 
de novo. Given their ability to invent, add, and drop motifs, 
an isolated population might accomplish such a feat if they 
selectively imitated or retained species-typical song features 
as they arose. The results are consistent with such selective 
imitation and retention. There is no clear evidence, however, of a
process analogous to creolization. The G1 and G2 birds sang
equally good songs by the end of the study, and it was not clear
whether the quality of the songs they attained was attributable to
the innovations of the G2 birds, as predicted by the creolization
hypothesis, or to the maturation of the G1 birds.
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Wild starling song typically includes the following motif types:
Low Whistles. Relatively pure tones, some part of which fall below 5 kHz, 
with a minimum duration of 250 msec.
Click Motifs. A series of at least 5 clicks, with maximum energy below 4 kHz, 
delivered at a rate of about 16/s.
High Notes. Relatively pure tones that remain above 6 kHz for at least 250 msec.
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Three-Part Song Structure
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Wild starling song typically
consists of a succession of
low whistles, click motifs, 
and high notes, in that order.
The figure displays the mean
(+ se) percentage of songs
displaying species-typical
ordering of motif types in a
sample of 15 songs from 
each bird. For the purposes 
of this analysis, motifs were
counted even if they met 
only some of the criteria 
for normal phonology.

Wild starling song typically
contains several inter-motif
intervals > 500 msec
("breaks") at the beginning 
of the song but few or none 
at the end. The figure shows
the mean (+se) difference
between the number of 
breaks in the first and 
the last 7.5 s of each song 
in a sample of 15 songs 
from each bird.

The figure shows the mean 
(+ se) number of motifs in the
song repertoires.
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