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Short Note

Chemosensory response in stunted prairie rattlesnakes
Crotalus viridis viridis

Anthony J. SAVIOLAY, David CHISZAR?, Hobart M. SMITH?, Stephen P.
MACKESSY?

! School of Biological Sciences, University of Northern Colorado, Greeley, CO 80639, USA.
2 Department of Psychology, University of Colorado, Boulder, Colorado 80309, USA
® Department of Ecology and Evolutionary Biology, University of Colorado, Boulder, CO 80309, USA

Abstract Rattlesnakes use chemical stimuli in ambush site selection and for relocation of envenomated prey through

strike-induced chemosensory searching. Shifts in responsiveness to prey chemicals have been documented in many snakes, and

often correlate with prey commonly taken as snakes increase in age and size as well as geographical locations of the species. For

instance, neonate rattlesnakes that prey primarily on ectotherms responded mizet atdbr8gsidpoondd@grd). These results suggest that ontogenetic st
sponsiveness to natural prey chemical cues are innately programmed and are not based on body size or feeding experier
viridis. This does not imply, however, that growth and experience are without effects, especially with novel prey or rar
have experienced recent population expansion [Current Zoology 59 (2): 175-179, 2013].
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It is well established that many squamate reptiles,
especially snakes, are excellent at recognizing and dis-
criminating between chemical cues of prey sources
(Burghardt, 1970; Cooper et al., 1990, Chiszar et al.,
1992; Clark, 2004). Behavioral plasticity has also been
documented, as shifts in responsiveness to prey-derived

Received May 9, 2012; accepted July 4, 2012.
Corresponding author. E-mail: Anthony.Saviola@unco.edu
© 2013 Current Zoology



176 Current Zoology \Vol. 59 No. 2

(see Mackessy, 2008 for a review).
The present sample of C. v. viridis were collected as
neonates in 2008 from the same population and location
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scores in order to account for strikes (Cooper and
Burghardt, 1990); four strikes occurred during all trials.
So, TFA scores were essentially the same as the number
of tongue flicks during the 60 sec tests. We used a
log-10 transformation to normalize the data and to
achieve homogeneity of variance in the six conditions.
Inferential analyses used Chi-square (¥ and
repeated-measures analyses of variance (ANOVA) fol-
lowed by non-orthogonal contrasts. Alpha was set at
0.01 for these contrasts to control type I errors. Use of
both nonparametric and parametric tests was predicated
on our desire to see different statistical tools converge
on the same conclusions. Comparisons of characteristics
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for understanding the behavior and ecology of these
species. Although the present snakes had eaten only M.
musculus, the response to P. maniculatus had developed
more-or-less on the same schedule as that of normally
fed adult snakes, while the response to S. undulatus ex-
tract had not dropped significantly, as is seen in
wild-caught snakes (see Saviola et al., 2012a). Further,
the only strikes observed during trials were toward these
native prey extracts (P. maniculatus and S. undulatus,
two strikes towards each). Hence, these snakes behaved
like normal subadults, even though they were closer to
the size range of neonates and could not ingest adult
mice.

Development of response to chemical cues of natural
prey might be innately programmed, or experience with
these or similar items might be required. In the present
case, the responses to P. maniculatus and S. undulatus
extracts were of normal intensity, even though the
snakes probably had never seen or eaten these prey. This
is suggestive of and might be taken as evidence for in-
nate ontogenetic programming. It remains possible that
feeding on M. musculus provided sufficient surrogate
cues to promote development of response to P. manicu-
latus extracts. However, if this is true, then why did the
snakes not respond strongly to M. musculus extracts?
We cannot resolve this conundrum on the basis of pre-
sent data, but we can provide two hypotheses: (1) re-
sponse to P. maniculatus cues developed innately, per-
haps even earlier than usual because of hunger and un-
derfeeding, and (2) this sensitivity to rodent cues may
have been the reason the snakes accepted M. musculus
(rather than the other way around). Although captivity
may influence chemosensory responses it has been
documented that long-term captive rattlesnakes (C.
atrox, C. durissus, C. horridus, C. vegrandis, C. uni-
color) demonstrate no significant differences in
strike-induced chemosensory searching when compared
to wild-caught rattlesnakes (Chiszar et al., 1985). Simi-
larly, long-term captivity did not appear to affect the
ability of C. o. oreganus to strike, dispatch, or relocate
prey normally (Alving and Kardong, 1994).

There is evidence that snakes can acquire respon-
siveness to new or unusual foods if the snakes are fed
such foods but not their usual fare (Burghardt et al.,
2000), and our data for M. musculus extracts agree with
this finding. It is also known that naive neonatal snakes
respond to chemical extracts of natural foods (Cooper et
al., 1990), and our data for S. undulatus extracts agree
with those of Burghardt (working with garter snakes).
The data for P. maniculatus extracts suggest that onto-

genetic appearance of response to prey normally taken
later in life does not require experience with that prey.
Similarly, adult C. horridus born and raised in captivity
showed significant responses to chemical cues of pre-
ferred natural prey, even though these snakes were fed
entirely M. musculus, never encountering natural prey
items (Clark, 2004).

Being gape-limited forces snakes to consume prey
that are small enough for them to swallow, and chemo-
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