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Many animals use low frequency and harsh sounds in aggressive contexts. Low frequencies are correlated
with body size in some species, and thus can provide an indication of fighting ability. Because of this, low
frequencies and harsh sounds may also indicate aggressive intent and motivation to attack. We tested for
facultative adjustment of vocal behaviour in canyon wrens, Catherpes mexicanus, by using playbacks to
simulate territorial intrusions. Thirteen territory-holding wrens were exposed to playback of typical
conspecific songs which did not include harsh elements. Territory holders increased song rate in
response to simulated intrusions, altered song type usage and altered some song sound frequency
parameters. Birds singing in response to playbacks did not adjust the highest frequencies or the
frequencies with maximum power in their songs, but they significantly lowered the lowest song
frequencies and were more likely to append harsh notes to the ends of their songs. Results match
predictions of the motivation-structural hypothesis, and suggest that canyon wrens alter their songs in
multiple ways when faced with conspecific territorial intrusion.
� 2012 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Animals in aggressive contests often signal before fights occur. If
individuals can accurately inform opponents of superior fighting
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coucal, Centropus grillii, where females decrease song frequencies
in response to playback of conspecific song (Geberzahn et al. 2009).
Passerines are most likely to show more facultative adjustment of
song features because they learn songs and because vocal reper-
toires are typically larger than among nonpasserines (Catchpole &
Slater 2008). A good example of facultative song adjustment in
passerines come from Montezuma oropendolas, Psarocolius mon-
tezuma, which use lower lowest peak frequencies of song during
overlapping song contests (Price et al. 2006). Some species may also
adjust their singing behaviour by changing song type usage.
Banded wrens, Pheugopedius pleurostictus, preferentially use song
types that contain harsh rattle or buzz notes during aggressive
contests (Trillo & Vehrencamp 2006).

Although aggressive behaviour has been linked with low-
frequency song and harsh notes among multiple passerine
species, experimental studies of facultative adjustments of song
frequency are lacking. We tested aggressive responses of canyon
wrens, Catherpes mexicanus, to simulated territorial intrusion using
conspecific song playbacks. Canyon wrens sing to defend territories
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wrens share a number of song types that are easy to discriminate
on spectrograms (A. Rose & L. Benedict, unpublished data).
Following the motivation-structural hypothesis, we predicted that
song low frequencies would decrease and the number of cheet
notes would increase following playbacks. We also predicted that
birds would use song types with more low-frequency or harsh
elements following playbacks. We made no predictions relative to
duration measurements, changes in high frequencies or frequen-
cies with maximum power.

We compared the total number of songs sung by each individual
during preplayback and postplayback periods using a repeated
measures t test. To examine how song parameters changed
following playbacks, we first qualitatively determined the time



significant increases in song number following playbacks, which is
perhaps a more expected aggressive response to conspecific song.



50 mammal and bird species that use harsh sounds in aggressive
contests. Other researchers have noted similar sounds used by
avian species and postulated that they may be effective aggressive
signals because of their broadband structure (Jarvi et al. 1980; Trillo
& Vehrencamp 2006). Broadband, harsh, nonlinear sounds are
regularly used as animal alarm calls and are especially effective at
grabbing the attention of receivers (Catchpole & Slater 2008;
Blumstein & Récapet 2009). By appending cheet notes to their
songs in aggressive contests, canyon wrens may better hold the
attention of their perceived territorial rival.

Birds use a range of behaviours when responding aggressively to
conspecific rivals (Searcy & Beecher 2009). Many studies have
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