
 

Phenotypic plasticity of gecko calls reveals
the complex communication of lizards
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Geckos have a sophisticated vocal communication systems similar to mammals
and birds. Credit: Henrik Brumm
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It has now been shown for the first time that non-avian reptiles are able
to adjust their calls in relation to environmental noise as is known for the
complex vocal communication systems of birds and mammals. In
Tokays, night active geckos of South East Asia, researchers of the Max
Planck Institute for Ornithology in Seewiesen found an increase in the
duration of brief call notes in the presence of broadcast noise compared
to quiet conditions. The geckos did not adjust the amplitude of their
calls, however, under noisy conditions the animals produced more of the
louder syllables. This discovery shows that the communication systems
of non-avian reptiles are much more complex than previously thought
and that they already possess faculties that are typical of sophisticated
signaling of birds and mammals.

The sophisticated vocal communication systems of birds and mammals
are characterized by a high degree of plasticity in which signals are
individually adjusted in response to changes in the environment. One
mechanism of such vocal plasticity is the Lombard effect, in which the
call amplitude increases depending on the level of ambient noise. This
Lombard effect is often accompanied by an increase in the duration of
the call, which further helps to detect the signals in noise.

In non-avian reptiles some species do have vocal communication, like
for example the Tokay, a night active gecko from South East Asia.
Within his repertoire, especially the loud GECK-O call stands out and
led to his scientific name Gekko gecko. The GECK-O call has important
functions for the communication of Tokay males to attract females and
to repel rival males. This call is often preceded by low-amplitude
cackles. For their study, Henrik Brumm and Sue Anne Zollinger of the
Max Planck Institute for Ornithology exposed Tokays to noise of about
65 dB(A) which corresponds to the traffic noise of a busy street. They
wanted to find out if the Lombard effect could also be found in a reptile.
And in fact, the Tokays increased the duration of the GECK-calls by 7
percent and the O-calls by 37 percent compared to the control group in
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quiet conditions. Therefore, the Tokays, and probably also other vocally-
communicating reptiles, are able to adjust their calls depending on the
ambient conditions.

However, the researchers could not find a Lombard effect in the calls, as
the Tokays did not increase the amplitude of their call syllables in
relation to the background noise level. "The study suggests that the
Lombard effect evolved independently in birds and mammals", says
Henrik Brumm, first author of the study and research group leader in
Seewiesen. However, the Tokays employed another strategy to increase
the overall signal-to-noise ratio of their calls: Instead of increasing the
amplitude of each call component, they produced more of the loud
GECK-O syllables and fewer of the softer cackle calls in noise. "We
think that the fact that signals will reach the intended recipient is a
driving force for the evolution of a communication system,
independently of the animal group", says Sue Anne Zollinger, co-author
of the study.

  More information: Henrik Brumm et al. Vocal plasticity in a reptile, 
Proceedings of the Royal Society B: Biological Sciences (2017). DOI:
10.1098/rspb.2017.0451
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