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(A) Robots exhibiting the control (top) and dark blue (bottom) dewlap color treatments. (B) Normal (top) and reverse (bottom) headbob display patterns

with dewlap pulses (orange semicircles below graphs). See text for details. (C) Dewlapping and headbobbing responses by subjects to the 4 experimental

l

treatments: C = control: orange dewlap, normal headbob displays; LB = light blue dewlap, normal headbob displays; DB = dark blue, normal headbob
displays; RO = orange dewlap, reverse headbob displays. Results shown are treatment group means & 1 standard error.

and side-welling illumination, where overall luminance may vary
greatly both within and among different viewing situations (e.g.,
Fleishman et al. 2009). We, therefore, expected that, at least over
an ecologically reasonable range of viewing conditions, dewlap
hue would offer a more salient visual signal of species identity
(and henceforth elicit stronger test subject responses) than dew-
lap brightness. Our subjects responded with less dewlapping to
both blue-dewlap treatments (“LB” and “DB”; Figure 2C) than
to the control treatment ( “C”; Figure 2C), irrespective of dewlap
brightness. This result indicates, as predicted, that dewlap hue
has a primary effect on species recognition in 4. grahama.

Our subjects also responded with less dewlap pulsing to novel
(reversed) than to control (normal) headbob displays, supporting
a species recognition role for these stereotyped motion signals in
our study species. Interestingly, this outcome mirrors results of ear-
lier video presentations to male A. grahami (Macedonia and Stamps
1994). We are uncertain why dewlapping by subjects was a stronger
indicator of conspecific signal recognition (both color and motion)
than headbobbing, but fewer subjects responded with headbob dis-
plays than with dewlap pulses and among-subject variance in time
spent headbobbbing was large in most treatments (Figure 2C).

By comparison, in another study using an anole robot, 4. sagrei
male subjects indicated their preference for the species’ “sig-
nature” headbob display (versus a locally prevalent variant),
not only with greater amounts of dewlap pulsing but also with

4-legged push-up displays (Partan et al. 2011). This was a strong
effect, equivalent in magnitude to ours (Figure 2C), and was
detectable in spite of characteristically large variance in individ-
ual display structure (Scott 1984; McMann 2000). In contrast,
A. gundlachi does not display the dewlap independently of head-
bobs/push-ups, and Ord and Stamps (2009) found no evidence
that adult males distinguished between robots that performed
a conspecific headbob display or a novel (4. grahami) one. This
apparent among-species difference in providing evidence of sig-
nal recognition is perplexing, but it seems unlikely to be coupled
to whether or not a species uses the dewlap independently of its
headbob/push-up displays.

At present, too few Anolis species have been subjected to experi-
ments employing robotic anoles to make many generalizations.
Nevertheless, our results indicate that 4. graham: males are sensitive
to substantial departures away from conspecific dewlap coloration
and headbob display pattern, and that the significantly elevated
dewlapping response of subjects to the control treatment is consis-
tent with a species recognition interpretation. Our results demon-
strate as well that perceived dewlap brightness is unlikely to explain
the substantially reduced dewlapping response to our blue-dewlap
treatments. As we were unable to include all possible combinations
of dewlap and headbob display manipulations in this study, future
research may shed additional light on our understanding of color
and motion signal recognition, function, and evolution in anoles.
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