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Abstract.— An unexpected opportunity to video-record an attempted natural habitat predation of an adult
Common Gartersnake, Thamnophis sirtalis by a subadult North American Racer, Coluber constrictor
allowed detailed examination of predator and defensive strategies of both snakes. Slow playback of
the recording, with occasional frame-by-frame viewing, clearly showed the entirely visual hunting
mechanism of C. constrictor. It also showed the detailed and unmistakable cognition and intention-
ality employed by the T. sirtalis to repeatedly evade and misdirect the vision-based attack of the C.
constrictor. Our observations, along with the openly available archived video, add to the growing body
of knowledge on snake cognition and intentionality in natural habitats.

INTRODUCTION
Cognition can be seen as a “"behavioral survival device”
to solve problems in the individual’s complex environ-
ment (Nieder 2008).

The range of predators that orient to prey solely on the
basis of prey movement is broad, and for some predators
a known prey species may be overlooked or ignored in
obvious proximity if the prey is not moving in a manner
normally exploited by the predator species. Prey detec-
tion usually is visual, though interesting variations are
becoming more widely known. For example, Russo et al.
(2024) observed a colony of approximately 25 Greater
Noctule Bats, Nyctalus lasiopterus, (a nocturnal known
seasonal predator of birds that pursues and captures avi-
an prey in flight) sharing a roosting refuge with Eurasian
Blue Tits (Cyanistes caeruleus) nesting in the same tree
cavity in Italy. This bird species is a known prey spe-
cies for the bats, which hunt night-migrating birds using
echolocation (Estok and Siemers 2009). There was no
indication of predation.

Lima and Dill (1990) mathematically modeled prey
behavioral decisions made during attempted predation,
noting that “a growing body of evidence [exists] that an-
imals do indeed possess the ability to (i) assess their risk

of being preyed upon and (ii) incorporate this information
into their decision making” and that “The importance of
predation during evolutionary time is clear, but growing
evidence suggests that animals also have the ability to as-
sess and behaviorally influence their risk of being preyed
upon in ecological time (i.e., during their lifetime).” They
further noted that “There are many ways in which the
risk of predation may influence animal decision making”.

Prey species have, of course, evolved suites of defen-
sive behaviors, and a few studies carefully designed to
investigate these have elucidated often complex adaptive
decision-making abilities in snakes. For example, Tozetti
et al. (2009) studied defenses of South American Hog-
nose Snake Xenodon dorbignyi against potential pred-
atory threats in a field setting, and concluded (in part)
that “..X. dorbignyi has the ability to evaluate the level
of threat imposed by the aggressor...” and adjust defen-
sive strategy accordingly, using “cryptic behavior, body
flattening and locomotor escape as the primary defen-
sive strategies, with other displays used as secondary
responses to a predator attack.”

Indeed, Herzog and Burghardt (1974) noted that in
predator-prey studies “The behavior of the prey needs to
be studied as closely as that of the predator.” In a field
study of defensive behavior of over 500 free-ranging Ca-
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nadian Red-sided Gartersnakes Thamnophis sirtalis pari-
etalis, Shine et al. (2000) concluded that “antipredator
responses in these animals depend in a flexible and com-
plex way upon biotic and abiotic variables.”

Defensive repertoires are often very situation-depen-
dent and, especially in the case of often overlooked spe-
cies like snakes, there is a paucity of naturally occurring
observations. Few published records exist of the cogni-
tive ability of snakes to avoid or escape from potential-
ly dangerous interactions with other species in natural
settings (see for examples Wilkinson and Huber 2012,
Wallis and Greene 2024), with most such, as Wallis and
Greene (2024), providing short observational accounts
of brief events.

Here, we provide a very detailed observational account
of a single attempted predation, using frames extracted
from a VHS recording of the encounter in a natural set-
ting.

MATERIALS AND METHODS

On 13 June 1993 at approximately 1300-CDT, RR had
the opportunity to observe and record at her residence
in rural Ozawkie, Jefferson County, Kansas an attempted
predation of an approximately 500mm (total length) T.
sirtalis (GRP estimated as female) by an approximately
750mm (total length, sex indeterminate) C. constrictor.

GRP recently had the opportunity to view the recording,
recognizing an unreported aspect of T. sirtalis defensive
behavior that clearly showed the importance of cogni-
tive visual behavior to escaping predation. Additionally,
the observed behavior illustrated the importance of “us-
ing entire behavioural sequences in order to understand
the complexity of antipredator behaviour” (Bjelica et al.,
2023 p. 48).

The original VHS recording was first copied to DVD
using a Sony RDR VX555 VCR-DVD recorder. This ap-
proximately 15:36-minute Video Object (VOB) video file,
converted to MP4 format, was then examined frame-by-
frame using VLC Media Player (https://www.videolan.
org/vic) Version 3.0.20 for Windows 10 (Open Source,
free download). The Snapshot feature of VLC Media Play-
er was used to capture frames of interest in understand-
ing the interactions of both snakes. The entire video file
is archived and available via YouTube HERE and DropBox
(downloadable) HERE.

It is unknown how long the attempted predation had
been in progress prior to RR’s initial observations. Indi-
vidual frames illustrating the observed and recorded 15
minute, 34 seconds interaction are grouped in Figures
1-25, and are explained in detail below.

RESULTS

When initially observed, the T. sirtalis (hereafter, gar-
tersnake) was inverted, its entire head exclusive of the
lower jaw within the mouth of the C. constrictor (here-
after, racer); similarly, the entire head of the racer, ex-
clusive of the lower jaw, was within the mouth of the
gartersnake (Figures 1A-C). This configuration made it
impossible for the racer to swallow the gartersnake fur-
ther. Since it is unknown how the snakes were positioned
when the attack began, we cannot explore the intriguing
possibility that the gartersnake had fortuitous opportuni-
ty to initiate its defense in this manner upon first being
seized by the racer. There is a suggestive (but not defin-
itive) clue in several frames that showed what appeared
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to be blood on the right side of the neck of the garter-
snake close to the head (Figure 2 (arrow)).

During the first several minutes of recording, both
snakes engaged in axial rolling, sometimes accompanied
by elevating and rolling their bodies (Figures 3A-C), with
neither releasing their grasp on the other. Periodically,
the racer would attempt to pull the gartersnake; the gar-
tersnake’s response would be to deliberately S-curve its
posterior half, which to an observer seemed to increase
drag against vegetation (Figure 4A). Periodically, both
snakes would briefly relax their lower jaw, gape, and ap-
pear to engage in glottal breathing (Figure 4B). It was
during one such action by the racer (Figure 4C) that the
gartersnake was able to break free.

After about 10:45 minutes, during one such dragging
attempt by the racer, the racer rapidly rolled to its right,
paused, and gaped as described above, briefly changing
its grasp on the gartersnake, at which time the garter-
snake rapidly twisted its own body to its right (Figures
5A-D) and broke free of the racer’s grasp (Figures 6A,
B). Keeping its head low in the vegetation, the garter-
snake withdrew slightly, became immobile, and appeared
to be watching the racer (Figures 6C, D). Thereafter, and
in the sequences described below, the gartersnake was
very obviously positioning its head to observe the racer
(See Figures 7A and 7B).

Immediately post-separation, the racer began rapid
visual searching as is typically seen among Coluber spp.;
head-neck elevated, visually scanning (hereafter, peri-
scoping, per Shine et al., 2005 and Gull 2021), moving,
and repeating (Figures 8A-E). Though in close proximity
to the still-immobile gartersnake, the racer did not detect
it. The racer’s search behavior randomly brought it to
a perpendicular, left-side approach to the gartersnake’s
head, and just before contact the gartersnake immedi-
ately pulled straight back and again became immobile,
watching the racer as it again commenced rapid visual
searching. The racer then lunged past the gartersnake,
almost in contact laterally, but oblivious to the garter-
snake’s proximity (Figures 9A-F).

As the racer lowered its head in passing behind the gar-
tersnake (Figure 10), the gartersnake immediately bolt-
ed across the racer’s body, moving toward the shelter of
a nearby shrub. The racer pursued, but the gartersnake
again halted and became immobile with its head slightly
elevated (Figures 11A-F, elapsed time 4 sec). The rac-
er again commenced rapid visual searching, periscoping
and head down, then periscoping again, at one point ly-
ing atop the still immobile gartersnake (head still slightly
elevated) and nosing it on its right side without trying to
seize it (Figures 12A-D).

The racer then moved forward along the back of the
gartersnake (which still had its head noticeably tilted up-
ward). Only when the racer was within approximately 5
cm of the gartersnake’s head did the gartersnake again
move, this time lowering its head into the grass and ini-
tiating a fast, upward tail-curl and extension, misdirect-
ing the racer to resume pursuit in the direction of move-
ment (and thus away from the head of the gartersnake)
(Figures 13A-F; in 13F, note the yellow arrow indicating
the head of the gartersnake as the racer moved in the
direction of the gartersnake’s tail movement).

As the racer resumed rapid periscoping, the garter-
snake rapidly extended a posterior curve of its body
away from its head (still lowered in the grass), prompting
the racer to resume misdirected pursuit in that direction
(Figures 14A-E). The gartersnake then raised its head
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from the grass and began rapid forward movement, but
was immediately detected by the racer, which again pur-
sued. The gartersnake immediately lowered its head and
began another posterior body extension. The racer, again
misdirected, pursued in that direction as the gartersnake
again became immobile (Figures 15A-F).

Lying atop the still immobile gartersnake, the racer
began what appeared to be orienting on the gartersnake
by olfactory and/or tactile (i.e., moving forward against
gartersnake’s overlapped dorsal scale rows) cues. Thus,
the racer moved along the gartersnake’s mid-dorsal area
with the anterior tip of its head applied to the garter-
snake’s mid-dorsal line (Figures 16A-C). As the racer
moved closer to the gartersnake’s head in this manner,
the gartersnake suddenly pulled its body back from be-
neath the racer and resumed immobile positioning, its
head now behind the racer’s neck (Figures 17A-B, yel-
low arrow). The racer immediately resumed periscoping,
again bypassing the immobile gartersnake (Figures 18A-
B). As the racer’s head began crossing the gartersnake’s
tail, the gartersnake lunged partly across the racer’s
body (Figure 19), stimulating the racer to turn and pur-
sue the gartersnake. The gartersnake halted, withdrew
slightly, and then seized the right side of the racer’s neck
in its mouth; the racer then raised that part of its body
(Figures 20A-B). The gartersnake released its grasp as
the racer turned towards the gartersnake’s head, which
again lowered its head defensively into the grass and
raised a loop of its mid-body, which misdirected the racer
away from the gartersnake’s head once again (Figures
21A-D).

As the racer moved to try to relocate the gartersnake’s
head, the gartersnake again moved a posterior body loop
to misdirect the racer, which moved to pursue as the gar-
tersnake again became immobile, causing the racer to
once more begin periscoping (Figures 22A-F). As the rac-
er's search carried it past the tip of the gartersnake’s tail
(Figure 23A), the gartersnake raised its head from the
grass (Figure 23B, arrow), and moved rapidly towards
the shrub shelter; the racer whirled and pursued (Figure
23C, D). The gartersnake again resumed immobile pos-
ture, and the racer again began periscoping.

By this time, the gartersnake had moved the ante-
rior approximate % of its body into mulch at the shrub
base (Figures 24A-D) where it began what seemed to be
rectilinear locomotion as the racer used rapid periscop-
ing and lateral searching to try to locate it, which slowly
progressed using straight line locomotion into the shrub
shelter (Figure 24B, C, arrows). Despite looking directly
towards the slowly vanishing gartersnake, the racer ap-
peared unable to discern its location.

In the final frames of this recording, the gartersnake
has exited the shrub base, and though near it, the rac-
er does not detect it despite repeated periscoping and
tongue flicking the surrounding grass (Figures 25A-D).

DISCUSSION

Both T. sirtalis and C. constrictor are generalist pred-
ators (Fitch 1963; Shewchuk and Austin 2001; DeGre-
gorio, et al. 2014), and are diurnal, having retinas lack-
ing rod cells (Stovall 1976, Schott, et al. 2016). Though
chemical prey stimuli are a definite component of C. con-
strictor feeding responses (Cooper et al., 2000), Herzog
and Burghardt (1974) cited references and experimen-
tally demonstrated the importance of prey movement
and predator visual cognition in feeding behavior of C.
constrictor. They also noted that “The snakes had dif-
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ficulty in accurately locating live but motionless crick-
ets (even at short distances)”, concluding that “it may
very well be that live prey that freeze are more likely to
escape predation than prey that either are nonmoving
for long periods (e.g. dead) or are in relatively constant
motion.” Our observations of the responses of racer in
this encounter certainly illustrate these other published
accounts.

Of greater interest here are the apparently cognitive
and intentional actions of the gartersnake in observing
and evaluating the positions and activity of the racer
after initial separation. As shown in the frame-captures
illustrated above, the gartersnake continually monitored
the position and activity of the racer, and gave sugges-
tive indication of the ability to intentionally distract the
racer away from its head by elevating and moving poste-
rior parts of its body, again becoming immobile until the
racer’s position allowed the gartersnake to make anoth-
er brief escape motion towards shelter. The gartersnake
additionally employed reversals (sensu Brodie III 1992)
infrequently, and with immediate resumption of immo-
bility, in an effort to misdirect the racer’s attack/search
behavior. Also, once close to the shelter of the shrub
and after the gartersnake’s head was within the shel-
tered area, frame-captures show a deliberate shift from
brief rapid reversals and bursts of movement (followed
at once by immobility) to what appeared to be straight-
line, slow locomotion, with the racer appearing unable
to perceive that phase of the gartersnake’s escape. The
gartersnake’s behavior thus combined the strategies of
distraction and flight deception discussed by Caro (2014)
and references therein.

Longitudinal Stripes

The use of straight-line orientation and what appeared
to be rectilinear locomotion by the gartersnake in the last
stages of its escape further illustrate both intentionality
on the part of the gartersnake as well as the significance
of a dorsal pattern with prominent longitudinal stripes
that converge as the body narrows caudally.

Several studies have indicated the varied adaptive func-
tions of snake longitudinal stripes as a defense against
certain predators (Jackson, et al. 1976; Brodie III, 1992;
Tan, et al. 2024). In their extensive review of motion and
pattern as antipredator defenses in animals, Tan, et al.
(2024) concluded that “...an animal can also move in a
manner such that it appears to be stationary..” and that
in snakes with longitudinal stripes, one possible effect
may be that the “stripes may remain roughly constant in
the predator’s retinas when the animal moves,” making
the prey appear stationary during escape. They referred
to this as one aspect of a “Motion Dazzle” (camouflage in
motion) effect. Our observations of this attempted pre-
dation well-illustrate this effect and its adaptive signifi-
cance.

Of course, perhaps the most important consideration
for assessing the behaviors we observed is the experi-
ence base of both snakes. That is impossible to know,
though (in purely conjectural terms) it may have been
somewhat significant that the gartersnake was the size
of a typical mature adult of this species, whereas the
racer did not appear to be. Does age and/or experience
affect escape behavior of snakes? GRP’s personal expe-
riences maneuvering Timber Rattlesnakes (Crotalus hor-
ridus) into acrylic tubes for safe examination suggests a
rapidly learned avoidance-response in recaptured snakes
that in one instance had a latency of several months after
just the initial capture.



We hope that this brief note encourages further inves-
tigation of the diverse cognitive capabilities of snakes in
experimental surroundings. Some obvious questions are:

e  Would the observed T. sirtalis behavior be effec-
tive against, say, an avian predator;

e Would the observed T. sirtalis behavior have
been effective if the C. constrictor was consid-
erably larger than the T. sirtalis;

e How does cognitive behavior vary with snake
habitat use (arboreal, aquatic, diurnal vs. noc-
turnal)?

e Is there a heritability component to snake be-
havior? Not in a Lysenkoism sense, but rather
survivorship by selection conferring on some
fraction of a survivor’s offspring the ability to
evaluate complex survival threats and adjust
defensive behavior accordingly. Though diffi-
cult to explore experimentally, see Doody et al.
(2013), Waters et al. (2017) and Szabo et al.
(2021) for extensive discussions of this intrigu-
ing question.

CONCLUSION

While our presentation above has summarized a fasci-
nating example of what we feel indeed is cognition and
intentionality in a single T. sirtalis, it is simply one ob-
servation, made under natural (for these two snakes)
conditions.

Our accomplished purpose, therefore, is two-fold:
1 - To present these observations in the context of
related field and/or laboratory observations, with
our best interpretation of what we have seen; and
2 - To highlight the existence of, and make avail-
able for further study, the video of this encounter.
We would add that this report in no small way emphasiz-
es the value of Citizen Science in furthering our knowl-
edge of the complexities of snake behavior. For persons
curious about the natural world around them, the saying
“If you see something, say something” certainly applies.

ACKNOWLEDGEMENTS

We extend our most sincere thanks to Editor Dan Fogell
for his help (and no small amount of patience) with im-
proving the overall readability of our manuscript.

LITERATURE CITED

Bjelica, Vukasin, Marko Andelkovi¢, Margareta Lakusic,
Marko Marici¢, Dragan Arsovski, Ljiljana Tomovic,
and Ana Golubovié. 2023. A dicey situation: capture
behaviours in free-ranging dice snakes. Behavioral
Ecology and Sociobiology, V.77 (Article 48), 11pp.
https://link.springer.com/article/10.1007/s00265-
023-03323-9

Brodie III, Edmund D. 1992. Correlational selection
for color pattern and antipredator behavior in the
garter snake Thamnophis ordinoides. Evolution
46(5):1284-1298.

Caro, Tim. 2014. Antipredator deception in terrestrial
vertebrates. Current Zoology 60(1):16-25.

Cooper, William, Gordon Burghardt, and William Brown.
2000. Behavioural responses by hatchling racers
(Coluber constrictor) from two geographically dis-
tinct populations to chemical stimuli from potential

Journal of North American Herpetology 2025(1): 32-58

prey and predators. Amphibia-Reptilia, 21(1):103-
115.

DeGregorio, Brett A., Jinelle H. Sperry, Daniel P. Valente,
and Patrick J. Weatherhead. 2014. Facultative noc-
turnal behaviour in snakes: experimental examina-
tion of why and how with Ratsnakes (Elaphe obso-
leta) and Racers (Coluber constrictor). Canadian
Journal of Zoology, 92(3), 229-237.

Doody, J. Sean, Gordon M. Burghardt, and Vladimir Di-
nets. 2013. Breaking the social-non-social dichoto-
my: a role for reptiles in vertebrate social behavior
research? Ethology 119(2):95-103.

Estdk, Péter, and Bjérn M. Siemers. 2009. Calls of a
bird-eater: the echolocation behaviour of the enig-
matic greater noctule, Nyctalus lasiopterus. Acta
Chiropterologica 11(2):405-414.

Fitch, Henry S. 1963. Natural history of the racer Coluber
constrictor. University of Kansas Publications Muse-
um of Natural History 15:351-468.

Gull, Henderson C. 2021. Evidence of Non-Strike In-
duced Chemosensory Searching by Eastern Copper-
heads (Agkistrodon contortrix) During Cicada Preda-
tion. Master’s thesis, Eastern Kentucky University,
https://encompass.eku.edu/etd/720.

Herzog Jr, Harold A., and Gordon M. Burghardt. 1974.
Prey movement and predatory behavior of juvenile
western yellow-bellied racers, Coluber constrictor
mormon. Herpetologica (1974): 285-289.

Jackson, James F., William Ingram III, and Howard W.
Campbell. 1976. The dorsal pigmentation pattern of
snakes as an antipredator strategy: A multivariate
approach. Amer. Nat. 110(976):1029-1053

Lima, Steven L., and Lawrence M. Dill. 1990. Behavioral
decisions made under the risk of predation: a review
and prospectus. Canadian Journal of Zoology 68(4):
619-640

Nieder, Andreas. 2008. Cognitive Elements in Animal Be-
havior. In: Encyclopedia of Neuroscience (pp.782-
787). (Eds: Marc D. Binder, Nobutaka Hirokawa,
Uwe Windhorst). Springer-Verlag GmbH Berlin Hei-
delberg. 4,393pp.

Russo, Danilo, Anne Mdenurm, Adriano Martinoli, and
Luca Cistrone. 2024. Dangerous neighbours: Birds
and bird-eating bats sharing tree cavities. Ecology
and Evolution 14(3), e11098

Schott, Ryan K., Johannes Miller, Clement G. Y. Yang,
Nihar Bhattacharyya, Natalie Chan, Mengshu Xu,
James M. Morrow, Ana-Hermina Ghenu, Ellis R.
Loew, Vincent Tropepe, and Belinda S. W. Chang.
2016. Evolutionary transformation of rod photo-
receptors in the all-cone retina of a diurnal garter
snake. Proceedings of the National Academy of Sci-
ences, 113(2):356-361.

Shewchuk, Christopher H., and James D. Austin. 2001.
Food habits of the racer (Coluber constrictor mor-
mon) in the northern part of its range. The Herpeto-
logical Journal 11(4):151-156.

Shine, Richard, Mats M. Olsson, Michael P. Lemaster, Ig-
nacio T. Moore, and Robert T. Mason. 2000. Effects
of sex, body size, temperature, and location on the
antipredator tactics of free-ranging gartersnakes
(Thamnophis sirtalis, Colubridae). Behavioral Ecol-
ogy, 11(3):239-245.

Shine, Richard, Tracy Langkilde, Michael Wall, and Robert
T. Mason. 2005. Alternative male mating tactics in
garter snakes, Thamnophis sirtalis parietalis. Animal
Behaviour 70(2):387-396.


https://link.springer.com/article/10.1007/s00265-023-03323-9
https://link.springer.com/article/10.1007/s00265-023-03323-9

Stovall, Randall H. 1976. Observations on the Micro-and
Ultrastructure of the Visual Cells of Certain Snakes
(Reptilia, Serpentes, Colubridae). Journal of Herpe-
tology (1976):269-275.

Szabo, Birgit, Daniel W.A. Noble, and Martin J. Whiting.
2021. Learning in non-avian reptiles 40 years on:
advances and promising new directions. Biological
Reviews 96(2):331-356.

Tan, Min, Shichang Zhang, Martin Stevens, Daiqin Li,
and Eunice J. Tan. 2024. Antipredator defences in
motion: animals reduce predation risks by conceal-
ing or misleading motion signals. Biological Reviews
(2024). https://doi.org/10.1111/brv.13044.

Tozetti, Alexandro Marques, Roberto Baptista de Olivei-
ra, and Glaucia Maria Funk Pontes. 2009. Defensive
repertoire of Xenodon dorbignyi (Serpentes, Dipsa-
didae). Biota Neotropica 9:157-163.

Journal of North American Herpetology 2025(1): 32-58

Wallis, Janette and Harry W. Greene. 2023. Dendroaspis
jamesoni kaimosae (Black-tailed Jameson’s Mam-
ba). Ectoparasitism and Encounter with Chimpan-
zees. Herpetol. Review 54(3):483-484.

Waters, R. Mark, Bonnie B. Bowers, and Gordon M.
Burghardt. 2017. Personality and individuality in
reptile behavior. pp. 153-184, In Personality in
Nonhuman Animals (eds J. Vonk, A. Weiss and S.
A. Kuczaj). Springer International Publishing, New
York.

Wilkinson, Anna, and Ludwig Huber. 2012. Cold-blooded
cognition: reptilian cognitive abilities. pp. 129-143
In: The Oxford Handbook of Comparative Evolution-
ary Psychology (Vonk, J. & Shackelford, T. K., eds).
Oxford University Press, Oxford.



Figure 1A-C. Different views showing that both the gartersnake and racer have the other’s head,
exclusive of the lower jaw, in its mouth.
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Figure 2. The arrow shows what appears to be blood and may indicate that the racer initiated this
predation interaction.
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Figure 3A-C. Images from early in the recording show the racer and gartersnake engaged in axial
rolling behaviors while each is still grasping onto the other’'s head and mouth.
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Figure 4A-C. The gartersnake deliberately formed an S-curve, which appeared to help anchor it in
place and reduce the racer’s ability to pull it (A); both snakes relaxed their lower jaw gapes to engage
in glottal breathing (B and C).
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Figure 5A-D. A series of events during which the gartersnake was able to break free from the grasp of
the racer during a glottal breathing rest, when the racer briefly relaxed and changed its grasp on the
gartersnake.

Journal of North American Herpetology 2025(1): 32-58



C. D.

Figure 6A-D. The gartersnake broke free of the racer’s gasp by twisting its body towards its right side
(A-B); once free of the racer’s grasp the gartersnake became immobile but appeared to maintain
visual contact with the racer (C-D).
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Figure 7A-B. The gartersnake positioned its head in order to observe the racer (A); close-up view (B).

Journal of North American Herpetology 2025(1): 32-58



Figure 8A-E. This sequence of images shows the racer employing a repeating series of periscoping
and shifting behaviors as it tries to relocate the gartersnake.
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E. F.

Figure 9A-F. A series of images showing how the racer is searching for the gartersnake as it lunges
past its side and nearly contacts it, but is still unable to detect it.
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Figure 10. The racer lowers its head and passes behind the gartersnake. After this, the gartersnake
moves to attempt an escape.
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Figure 11A-F. This series of images represents 4 sec of time, during which the gartersnake moves
rapidly across the body of the racer towards shelter in a nearby shrub. The racer attempted pursuit
but the gartersnake halted, causing the racer to begin another visual search by periscoping.
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D.
Figure 12A-D. The racer moving along atop and to the side of the gartersnake performing visual
searching behaviors but not grasping or seizing the gartersnake.
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Figure 13A-F. The racer moves along the back of the gartersnake while the gartersnake remains still,
eventually curling its tail upward to misdirect the racer away from its head.
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Figure 14A-E. As the racer resumed periscoping, the gartersnake again raised its posterior to
misdirect the racer.
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Figure 15A-F. The gartersnake raised its head and moved away from the racer until it was detected,
at which point the racer pursued it and the gartersnake again became immobile.

Journal of North American Herpetology 2025(1): 32-58



Figure 16A-C. While the gartersnake remained immobile, the racer appeared to use olfactory and/or
tactile cues to orient itself toward the gartersnake’s head
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Figure 17A-B. The yellow arrows show that the gartersnake pulled its head back from the racer’s
head as it resumed immobility.

Figure 18A-B. The racer resumed periscoping to attempt to find the gartersnake while it still remained
immobile.
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Figure 19. The racer moved its head across the gartersnake’s tail, prompting the gartersnake to move
across the racer’s body which stimulated the racer to pursue the gartersnake.

Figure 20A-B. The gartersnake grasped and seized the midsection of the racer’s body
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Figure 21A-D. As the gartersnake released its grasp on the racer, the racer moved toward the
gartersnake’s head, which prompted the gartersnake to raise its tail and again try to misdirect the
racer.
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Figure 22A-F. The gartersnake again used misdirection and immobility to avoid the racer’s pursuit,
causing the racer to once again periscope and begin searching.
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Figure 23A-D. The misdirected racer moved toward the gartersnake’s tail, prompting the gartersnake
to raise its head (yellow arrow, Figure 23B) and attempt an escape, which stimulated the racer to turn
and pursue it, at which point the gartersnake became immobile again.
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Figure 24A-D. The gartersnake moved to an area near some shrubs where it began slowly using
straight line locomotion towards shelter (Figures 24B and C, yellow arrows), while the racer used
periscoping behavior but seemed unable to locate it.
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Figure 25A-D. The gartersnake successfully evades predation by escaping into the shelter of mulch
at the base of shrubs (Figures 25B and C, yellow arrows).
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