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Introduction

Abstract

Animals have limited attention that predisposes them to distraction, but
the impact of different types of distraction is relatively unknown. We first
conducted a discrimination experiment to ensure brown anoles (Anolis
sagrei) responded appropriately to model predators (a rubber snake) and
model conspecifics. We found anoles responded to the snake by suppress-
ing looking and increasing locomotion, a marked difference than their
response when presented with a conspecific. Next, we designed a prime
and probe experiment to test the salience of social and environmental dis-
tractions on brown anoles. The social distraction consisted of a conspecific
exemplar that was presented to the focal individual. Environmental dis-
tractions were vegetation that was moved at different speeds (ambient or
vigorous) near the focal individual. Following 30 seconds of distraction
with one of the three treatments, we presented the model snake, which
was initially moved to within 1 m of a subject, and then moved closer until
the subject looked in response to the approaching threat, and then fled.
There was no effect of distractor on alert distance, but anoles distracted
with the conspecific tolerated a closer approach with the model predator
before fleeing than they did to either of the vegetative movements. These
results cannot be explained by three other models of risk assessment and
suggest that social cues distracted brown anoles more than environmental
cues. These results may be generalizable to other social species that must
simultaneously monitor conspecifics and assess predation risk.

environment is restricted by its limited attention
(Dukas 2004; Chan & Blumstein 2011).

How individuals allocate attention have important
implications for survivorship, especially when com-
promised attention influences their ability to detect
predators (Chan & Blumstein 2011). Animals must
divide their attention between a variety of activities
(e.g., social interactions, grooming, foraging, and
predator vigilance; Harcourt 1991, Cords 1995,
Mooring & Hart 1995, Blumstein 1998). The inability
to simultaneously allocate attention to all activities
may increase predation risk for individuals engaged in
certain activities that require focused attention. For
instance, a foraging animal may not notice an
approaching predator if it is more focused on search-
ing for highly cryptic prey rather than conspicuous
prey (Dukas 2002, 2004). An organism’s ability to
receive and process visual information from its
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To optimally perform a task, individuals must focus
on one stimulus rather than attempting to process
multiple stimuli (Kastner & Ungerleider 2000).
However, an animal that is fully attentive to one task
misses important cues from the surrounding environ-
ment because the brain is not able to simultaneously
react to stimuli in different visual fields (Vandenber-
ghe et al. 1997; Dukas 2004). For instance, blue jays
(Cyanocitta cristata) were more attentive to prey in
their peripheral visual field when the central visual
field was less cryptic, demonstrating that increased
focus on one portion of the visual field detracted
attention from other regions (Dukas 2004). Perfor-
mance of a certain task may be compromised when
the rate of information input exceeds the threshold of
the brain’s processing capacity. This decline in
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performance is especially pronounced if there is
relevant information that cannot be processed due to
extraneous stimuli and distractions (Clark & Dukas
2003).

Various stimuli have the potential to distract both
humans and animals. Distractions can be due to
environmental or social stimuli and are either natural
or anthropogenic. In humans, distraction can signifi-
cantly decrease task-related performance (Hagen 1967).
Distractions are most effective during tasks of low per-
ceptual load (i.e., those that require minimal cognitive
engagement) but are less distracting during tasks of high
perceptual load (i.e., require high cognitive engage-
ment) (Lavie 2010). Thus, activities that differ in
perceptual load may inherently differ in distraction
capacity (Berti & Schroger 2003; Lavie 2010).

Furthermore, social distractions can create an atten-
tional conflict, which lowers performance on certain
tasks (Groff et al. 1983). Conspecifics can provide
attractive targets for attention by providing social
cues, which facilitate social reinforcement, punish-
ment, and comparison (Baron et al. 1978; Baron
1986). Similarly, social interactions among conspecif-
ics can distract individuals from a task. Social groom-
ing compromises the ability of impalas (Aepyceros
melampus) to watch for predators (Mooring & Hart
1995). Impalas must divide their attention between
grooming a conspecific, individually scanning for pre-
dators, and watching their group mates for reactions
to predators (among other things). Impala actively
grooming a conspecific noticed a simulated predator 4
seconds later than the mean non-grooming individual
and 8 seconds later than the nearest non-grooming
pair. Similarly, golden marmots (Marmota caudata
aurea) were slower to respond to playbacks of alarm
calls while engaged in play behavior with conspecifics
than while foraging alone (Blumstein 1998).

These studies suggest that the required focused
attention associated with social interactions between
conspecifics may detract from an individual’s ability
to assess predation risk. Furthermore, Chan et al.
(2010) found that anthropogenic distractions in the
form of motor boat acoustic cues distracted hermit
crabs from an approaching predator. This hermit crab
experiment spurred the development of the distracted
prey hypothesis, which states that extraneous stimuli
of any modality have the ability to divert attention
from biologically significant tasks (Chan et al. 2010).
However, this leaves a knowledge gap with regard to
whether different types of distraction are similarly dis-
tracting. To further investigate the distracted prey
hypothesis, we asked whether social or environmen-
tal cues were more distracting to brown anoles.
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We presented brown anoles with a predator model
while distracting focal individuals with either a social or
environmental distraction. We used brown anoles for
our experiment for a variety of reasons. First, Anolis liz-
ards have been studied extensively for their depen-
dence on vision and unique abilities to allocate visual
attention. Anole vision is highly specialized for detec-
tion of peripheral visual stimuli and anoles detect pre-
dators primarily through their movements (Fleishman
1986, 1992). Fleishman (1986) found that the several
Anolis species were able to tune out background motion
that could potentially distract from more important
stimuli. Any motion that was inconsistent with natural
vegetation motion (i.e., changes in amplitude and fre-
quency) elicited a greater response than natural sinu-
soidal vegetation movement. Second, Anolis lizards are
highly territorial and often use visual displays as a
means of attracting mates and establishing territorial
dominance. Brown anoles respond differentially to
conspecific neighbors than to non-neighbors (Paterson
& McMann 2004), suggesting that the lizards are highly
aware of their surrounding social environment. It has
also been suggested that anole visual displays have
evolved to easily be detected against background
motion (Fleishman 1992). For instance, anoles may
speed up visual displays to ensure signal reception in
the presence of noisy vegetative movement (Ord et al.
2007), which demonstrates specificity of anole visual
displays. For these reasons, brown anoles were an ideal
species to investigate the relative importance of social
versus environmental distractions during predator—
prey interactions.

Due to previous studies demonstrating anoles’
highly territorial nature (Paterson & McMann 2004)
and ability to tune out background vegetative move-
ment (Fleishman 1986), we predicted that a conspe-
cific exemplar would be more distracting than either
ambient or vigorous vegetation movement and there-
fore, by potentially capturing a subject’s attention,
increase predation risk. There are, however, at least
two ways that distraction could influence attention
and enhance risk. First, it could influence the ability
to detect an approaching predator. Alert distance is
typically quantified by noting the distance at which
the prey looks in response to an approaching threat.
Hence, a distracted prey might permit a potential
predator to get closer before they prey noticed the
approaching predator and looked in response. Second,
distraction could influence the decision to flee from
the approaching predator. Hence, a distracted prey
might, because it was distracted, not be able to simul-
taneously monitor an approaching threat and hence
tolerate closer approach. We quantified both alert
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distance and flight initiation distance (FID) to study
these two processes.

Methods

Study Site

Focal individuals were studied at Calabash Caye Field
Station located on Turneffe Atoll, Belize (17°16'N,
87°48'W). Subjects were studied along 1.98 km of for-
est trails and beachfront from Oct. 8 to 28, 2011. From
personal observation, anole density was high on the
island with approx. 2 anoles/m’ and trials were
separated by a distance of > 5 m to prevent resampling
individuals. We focused on 2.0-7.5 cm (snout-vent
length) brown anoles (average deviation for 50 length
estimates = —0.143 4+ 0.115 cm). Trials were con-
ducted during the day (06:00-17:30 h). Only lizards
perching within 2.5 m of the ground were tested.

Discrimination Experiment

A discrimination experiment was initially conducted
to determine whether our conspecific exemplar and
snake predator elicited the appropriate reactions in
the anoles. We defined two treatment categories: con-
specific presentation and predator presentation. We
used 5 cm (snout-vent length) toy anoles (Amscan,
Elmsford, NY, USA) and painted them to resemble
two male anoles, characterized by a well-defined crest
stripe down the back, more pronounced dewlap, and
random patterned coloration, and two female anoles,
characterized by a narrow yellow/white stripe bor-
dered by wavy triangular patterns and less pro-
nounced dewlap (Masterson 2007). While all of our
toy anoles were the same snout-vent length, this was
close to the average (+SE) snout-vent length of the
anoles we observed during our distraction experiment
(4.58 + 0.123 cm). Because exemplar size was con-
stant, it could not explain variation in response. Sexes
and exemplars were randomly assigned to treatments,
and our results permit us to draw inferences about
brown anoles, but not about either male or female
brown anoles. For presentation, anole exemplars were
mounted at the end of a collapsible fishing rod. We
used a single black toy snake (1.52 m long) with its
mouth open as a predator (Blockbuster Costumes,
Largo, FL, USA) attached to a bamboo pole in a
slightly serpentine position.

Three observers walked around the island together.
Upon location of a subject, the observers oriented
themselves, so the observer with the treatments
approached to approx. 1.5 m while the other two
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observers remained approx. 2.5 m away from the sub-
ject. The observers then froze for a 1-min habituation
period with each treatment hidden under a dead palm
frond. At the end of the habituation period, the closest
observer unveiled one of the treatments from under
the palm frond and slowly moved toward the subject.
The conspecific exemplar was moved up to an average
(£SD) distance of 0.42 m (£0.024 m, n = 39) from
the focal, and the predator was moved up to an aver-
age distance of 3.61 m (£0.130 m, n = 39) away from
the subject. A focal observation sample was dictated
onto a voice recorder for each period, including the
last 30 seconds of the habituation period, which
served as a baseline. Based on a previous study
(Huang et al. 2011), our ethogram consisted of head
bob (head movement up and down), dewlap (exten-
sion and contraction of dewlap), eat (chew object in
mouth), hop (movement by jumping), look (station-
ary with a fixed gaze, each change quantified), push
up (flex two or four legs to raise body), walk (move-
ment with all four legs with <30 cm displacement),
run (movement with all four legs >30 cm displace-
ment), other (any other behavior), and out of sight
(subject is out of sight). In addition to this, we
recorded perch height, the distance from the subject
to the nearest observer, average wind speed, tempera-
ture, and number of conspecifics within a 2 m radius.

The recorded focal samples were later scored and
analyzed in JWatcher (version 1.0; Blumstein &
Daniel 2007). Behaviors were grouped into three
categories: looking, displaying (head bob, push up,
and dewlap), and moving (walk, hop and run). Eat
was not recorded often enough to be included in our
analyses. We calculated the responsiveness of the
anoles to both stimuli by looking at the difference in
the proportion of time of behaviors from baseline.
After dividing the one-minute treatment period into
four 15 s time bins, we noticed deviations in behav-
iors mostly occurred during the second time bin
(16-30 s). Therefore, our response variables consisted
of a change from baseline in time allocated to the
three behavioral categories (looking, displaying, and
moving) in the second time bin (16-30 s). We then
used unpaired f-tests to explain variation in time
allocation as a function of treatment. All statistics
were calculated in STATVIEW 5.0 (SAS Institute Inc.,
Chicago, IL, USA) with o = 0.05.

There was no significant difference between the logq
of perch heights (ANOVA, F, 55 = 0.901, p = 0.345),
log,o of average wind speed (ANOVA, F, 75 = 1.200,
p=0.277), log;o of temperature (ANOVA,
Fy 73 = 0.010, p = 0.921), log,, of the size of the lizards
(ANOVA, F, 75 = 0.025, p = 0.875), or the square root
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of the number of conspecifics within a 2 m radius
(ANOVA, F; 3 =1.416, p = 0.238) across conspecific
and predator treatments. There was a significant
difference between the distance between the nearest
observer and the lizard (ANOVA, F; ;5= 159.487,
p < 0.0001). Thus, we added distance to observer as a
covariate to our one-way ANOVAs. Neither distance to
the observer (p > 0.440) nor the interaction between
distance to the observer and treatment (p > 0.278) was
significant in any model fitted. Therefore, we report
results from unpaired #-tests on the effect of stimulus on
time allocation.

Distraction Experiment

A prime and probe experiment was conducted in a
similar manner. Observers came upon a focal individ-
ual and oriented themselves accordingly. The person
providing the distraction treatments was 2.59 m
(£0.064 m, n = 101) away from the focal on aver-
age, and the person with the snake model was an
average of 2.77 m (£0.092 m, n = 101) away. The
conspecific exemplar and predator model were
hidden from view of the subject before they were
presented during the distraction and predatory per-
iod, respectively. Observers froze for a two-minute
habituation period because the anoles took longer to
habituate to the presence of the palm frond com-
pared with the previous experiment. During the last
30 seconds of this period, a baseline focal observation
was recorded. At the end of the baseline period, one
of the distraction treatments was introduced for 30 s.
The conspecific exemplar was presented approx.
0.5 m away from the focal and moved slightly in
place to resemble a live specimen. Palm frond treat-
ments consisted of a palm frond (Thrinax radiata) that
was placed and remained stationary approx. 1.5 m
away from the focal during the habituation period.
During the distraction period, the frond was slowly
moved up and down with large-amplitude motions
(frequency = 0.262 4+ 0.003 Hz, n =12) for the
ambient treatment or quickly with small-amplitude
motions (frequency = 6.875 £ 0.223 Hz, n = 12) for
the vigorous treatment. Palm fronds were obtained
in situ every four days to avoid adding audio cues
associated with dried vegetation; however, vigorous
shaking did produce some leaf noise; strictly this was
a multimodal stimulus.

Previous measurements of background vegetative
motion quantified high and low background motion
by displacement (mm) and speed (mm/s) (Fleishman
1986, 1992; Ord et al. 2007; Peters 2008; Peters et al.
2008). Our intention was to create two very different
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patterns of habitat movement where the less intense
movement was close to that which should not cap-
ture anole attention, and the more intense move-
ment would represent either very strong wind or
vegetative movement that would normally be associ-
ated with a large, and potentially threatening,
animal.

By tracking a pixel from a video image over time,
we measured the frequency of natural ambient vege-
tation movement at times of low (5.8 km/h) and high
(27.0 km/h) wind. The average frequency of the
low-velocity natural movement was 0.22 + 0.010 Hz
(n =12), and the average frequency of the low-
velocity simulated movement was 0.26 + 0.003 Hz
(n =12); 95% confidence intervals for these values
did not overlap. The average frequency of the high-
velocity natural movement was 2.99 + 0.360 Hz
(n =12), and the average frequency of the high-
velocity simulated movement was 6.88 + 0.223 Hz
(n =12); 95% confidence intervals for these values
did not overlap.

After the distraction period, while the distractions
were still being presented, the snake model was
uncovered and moved toward the subject at a rate of
0.5 m/s until it was 1 m away from the subject (actual
average distance was 1.09 m £ 0.037 m, n = 101).
Behaviors were recorded for this 1-min predator per-
iod. At the end of the predator presentation, the snake
was moved toward the focal at a rate of 0.5 m/s until
the subject looked in response to the approaching
threat (quantified by a detectable head movement)
and ultimately fled. The predator model was pre-
sented within the same visual field approx. 45° away
from the distraction. Perch height (vertical distance
from the subject to the ground), alert distance (dis-
tance at which animal noticed an approaching
threat), and FID (distance at which the animal moves
away from the approaching threat) were recorded
(Blumstein 2003).

We used unpaired ¢-tests to test for differences in
time allocation as a function of treatment. The distrac-
tion period was split into two 15 s time bins, and the
predator period was split into four 15 s time bins. To
analyze alert distance, we fitted an ANOVA model
where we modeled variation in alert distance as a
function of treatment. To analyze FID, we fitted an
ANCOVA model where we modeled FID as a function
of alert distance and treatment. Both alert distance
and FID were log;o.transformed to normalize the dis-
tributions (which we evaluated by visually examining
the distributions before and after transformation).
Fisher’s PLSD were performed to reveal significant dif-
ferences among treatments on alert distance and FID.
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There was no significant difference between the dis-
tances of the nearest observer and the lizard (ANOVA,
F>,101 = 0.509, p = 0.603), in the square root of the sub-
ject’s perch height (ANOVA, F,,10; = 0.718, p = 0.491),
the square root of the average wind speed (ANOVA,
F>101 = 0.694, p =0.502), the log;o of temperature
(ANOVA, F,,101 = 0.128, p = 0.880), lizard size (ANO-
VA, F5,101 = 0.472, p = 0.625), or the log;, of the num-
ber of conspecifics within 2 m (ANOVA, F,1o; = 1.156,
p =0.319).

Results

Do Anoles Discriminate Between Predator and
Conspecific Exemplars?

From observing 78 anoles (conspecific n = 39; preda-
tor n = 39), we found that anoles allocated signifi-
cantly different amounts of time looking and moving
when probed with a conspecific versus a predator
exemplar (Fig. 1). Anoles spent a greater proportion
of time looking in the second (1630 s) time bin when
shown a conspecific exemplar compared with a preda-
tor exemplar (f74 = 4.189, p < 0.0001). Anoles spent
a greater proportion of time moving in the second
time bin (16-30 s) when probed with a predator
exemplar than when probed with a conspecific exem-
plar (t;6 = —3.249, p = 0.002). Therefore, anoles
mobilize more readily at the sight of a predator exem-
plar compared with a conspecific exemplar. Examina-
tion of 95% confidence intervals shows us that time
allocated to displaying in the 16-30 s time bin was
not influenced by either treatment (CI's include 0).
These responses are appropriate because anoles
should spend more time moving when exposed to a
predator to avoid being eaten. Although we could not
differentiate what exactly the anole spent more time
looking at, an anole who spent more time looking at
the conspecific could have viewed it as a potential
competitor for its territory, forcing the subject to
spend more time evaluating the conspecific rather
than the predator.

How Do Distractions Alter Predator-risk Assessment
by Anoles?

From observing 101 anoles (conspecific n = 34;
ambient n = 34; vigorous n = 33), anole response
was not significantly different from baseline for
looking (ANOVA, F,,95 = 1.756, p = 0.178), moving
(ANOVA, F,,93 =0.743, p =0.479), and displaying
behaviors (ANOVA, F,95=2.571, p=0.082) in
the 16-30s time bin of the predator period
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Fig. 1: Change in time allocated to (a) moving, (b) displaying, and (c)
looking after the presentation of a conspecific or a predator model.

(Fig. 2). Visual examination of the data revealed
no other obvious relationships worthy of formal
analysis.

There was no significant difference in alert distance
as a function of treatment (ANOVA, F,q¢5 = 0.249,
p = 0.780), nor were any pairwise comparisons signif-
icantly different (all p-values > 0.514).

After explaining non-significant variance in FID by
alert distance (ANCOVA, F} 95 = 3.627, p = 0.060), and
a non-significant interaction between alert distance
and treatment (ANCOVA, F,9s = 3.627, p = 0.605),
we found that there was an effect of treatment on FID
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Fig. 2: Change in time allocated to (a) moving, (b) displaying, and
(c) looking after the presentation of a predator model while being
distracted by either a model conspecific or two types of vegetative
movement.

(ANCOVA, Fs¢s=110.317, p <0.0001). Overall,
anoles tolerated closer snake approaches before fleeing
when a conspecific distraction preceded the presenta-
tion of a snake model than when compared to ambient
frond movement (Fisher’s PLSD p = 0.023), but there
was no difference in FID when conspecific distraction
was compared with vigorous frond movement (Fisher’s
PLSD p = 0.068). Additionally, there was no significant
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Fig. 3: Relationship between alert distance and flight initiation distance
as a function of distraction type.

difference between ambient and vigorous frond move-
ment (Fisher’s PLSD p = 0.065; Fig. 3). Thus, a conspe-
cific distraction likely enhanced the likelihood of
predation because anoles permitted the simulated
predator to approach closer before fleeing.

Discussion

The simultaneous presence of conspecifics and preda-
tors is a common occurrence for most social animals,
yet little is known about the influence of conspecific
distraction on the ability to respond to predators or on
the predator-risk assessment process. We found that
while there was no effect of distraction type on the
distance at which lizards first looked at an approach-
ing snake model, lizards exposed to a model conspe-
cific tolerated a closer approach of the snake model
than those exposed to simulated ambient vegetation
movement. The more attention a stimulus captures,
the less likely animals will be able to react to a preda-
tor (Dukas 2002, 2004). Our results are consistent
with previous studies, which found that anoles tune
out background vegetative movement to focus on
more salient stimuli (Fleishman 1986). Therefore,
anoles may be naturally predisposed to ignore distrac-
tions caused by vegetation. This is potentially benefi-
cial to anoles because anoles would be able to allocate
their attention to perform needed tasks (e.g., foraging,
predator detection, searching for mates) more
efficiently without the need to focus on irrelevant
stimuli. Our data set includes both males and females.
We expect that male anoles might be even more
distracted by a conspecific intruder than females,
but future studies must clarify the effect of sex on
distractibility.
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These results are consistent with a hypothesis that
social stimuli are more distracting than environmental
stimuli specifically in how they influence the decision
to flee, but not the decision to initially look at the
approaching threat. Thus, while it seems, anoles are
able to detect predators, and risk assessment is still dis-
tracted by the presence of a conspecific. As anoles are
social and territorial, they must also pay close atten-
tion to conspecifics because they are potential com-
petitors for suitable habitat or mates (Tokarz 1985;
Paterson & McMann 2004). Thus, while subjects may
have noticed the predator exemplar, they elected to
not flee as soon because their risk assessment was
compromised by their attention being focused on the
conspecific. This explanation is not entirely consistent
with previous findings that demonstrated that the
probability of detecting a cryptic predator was reduced
when individuals focused their attention on a small
area (Clark & Dukas 2003), or those studies that
found that individuals were less likely to notice a
predator when given difficult foraging tasks compared
with more basic foraging tasks (Lawrence 1985). We
know that by allocating a substantial amount of atten-
tion to focus on conspecifics, subjects have less atten-
tion available to maintain vigilance. Both Gauvin &
Giraldeau (2004) and Vasquez & Kacelnik (2000)
found that the presence of neighboring conspecifics,
rather than heterospecifics, was associated with a
decrease in feeding rate. This is potentially attributed
to the need to monitor members of the same species
for competition or other social cues. Supporting
results from the aforementioned studies and Dukas &
Kamil’s (2000) experiment, the presence of conspecif-
ics may interfere with the ongoing ability to monitor a
predator in the periphery and thus, for anoles,
explains the shorter FID during conspecific distraction
presentations (Fig. 3). This shows that an individual’s
fitness might be compromised when there are conspe-
cifics around, because it will be more focused on
interacting with them than monitoring potential
predatory threats.

There are at least three other hypotheses that might
explain our results, but we believe that each can be
refuted. First, if anoles tolerated a closer approach
because of the selfish herd theory (Hamilton 1971),
we would have expected individuals in a group to
move toward other conspecifics or toward the center
of the group to reduce their risk of predation. There
was no indication that anoles moved in a way to stra-
tegically reduce predation risk; indeed, we found that
anoles delayed movement altogether and did not sig-
nificantly increase their movement in the presence of
a conspecific during the presentation of a predator.
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Second, in many species, animals in larger groups
alert and flee at greater distances due to increased col-
lective vigilance (Stankowich & Blumstein 2005). In
contrast, we found that the presence of a conspecific
was associated with a decreased FID, which is directly
contradictory with this hypothesis. Third, it is also
possible that the presence of other conspecifics simply
diluted risk (Bertram 1978; Dehn 1990). A basic pre-
diction of this risk dilution hypothesis would be that a
single conspecific decreased risk by 50%. If so, we
might expect a proportional change in risk-sensitive
behaviors as a function of a change in group size
when no predator was present. We did not find this
when we compared conspecific and ambient treat-
ments in the change in time allocated to looking
(Fisher’'s PLSD p = 0.203), or displaying (Fisher’s
PLSD, p = 0.334) in the 16-30 s time bins of the dis-
traction experiment. For these reasons, we believe
that we can reject three alternative hypotheses that
might be associated with predation risk driving our
observed response.

While we found that anoles tolerated a closer
predator approach when primed with a conspecific
exemplar, we failed to find significant behavioral dif-
ferences from baseline across all treatments. These
unexpected results may be attributed to an increase in
overall vigilance during testing, which we attempted
to avoid with the habituation period. It is also possible
that the methods we used to analyze behavior masked
the subtle behavioral differences across treatments. It
may be argued that a ceiling effect from stimulus nov-
elty blocked our ability to detect different behavioral
responses. However, our results cannot be explained
by novelty alone because these particular conspecific
exemplars, predator exemplars, and palm fronds were
all somewhat novel (even the common palm fronds
suddenly appeared in a new location). Nor can results
be explained by size: The palm frond was the largest
stimulus, yet the anole model was more effective at
capturing attention compared with slow palm frond
movements.

These findings show that a purely visual conspecific
distraction was more salient than a multimodal dis-
traction (i.e., palm frond movement), but we should
note that we found no significant differences between
conspecific distraction and vigorous palm frond move-
ment. The multimodality of distraction, specifically
auditory and visual stimuli in the form of boat motor
noise and flashing lights, has been shown to signifi-
cantly decrease hiding initiation distance (HID) in
hermit crabs when compared to just boat motor noise
alone (Chan etal. 2010). We suggest that the
attention allocated to a visual conspecific distraction
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overrides the attention allocated to a multimodal veg-
etation distraction. Many studies have found that
multimodal stimuli were more detectible than unimo-
dal cues (Stein et al. 1989; Frassinetti et al. 2002;
Roberts et al. 2006). In these studies, the bimodality of
the vigorous vegetation movement might have alerted
the subjects, increasing their awareness of the predator
model at a farther distance. In contrast, the anoles
were less vigilant toward the predator model while
distracted with the unimodal conspecific exemplar.

When considering attention and distraction, it is
important to consider the underlying mechanisms by
which attention is controlled. How attention is allo-
cated can depend on either top-down or bottom-up
mechanisms (Buschman & Miller 2007). More specifi-
cally, top-down processes are controlled by an animal’s
previous experiences, expectations, and conscious
attention, whereas bottom-up mechanisms are consid-
ered automatic, obligatory, and ‘stimulus driven’
(Miller & Bee 2012). A previous study of anole visual
attention investigated stimulus properties (motion
amplitude, velocity, and frequency) that capture
anoles’ attention (Fleishman 1986). Results of that
study determined that visual attention was dependent
on specific stimulus properties as well as habituation to
certain motion patterns (i.e., vegetative movement),
which supports bottom-up mechanisms at work. The
design of our study primarily investigates bottom-up
processes based on findings of previous research; how-
ever, we acknowledge the potential influence of
top-down attentional control, especially in the case of
socially related stimuli. In the presence of conspecifics,
anoles may be more consciously allocating their
attention to pick up discrete social cues, which could
influence their ability to detect predators. It is possible
that anoles use bottom-up processes to better detect the
presence of conspecifics, and once noticed, conspecifics
may capture more conscious attention. As top-down
processes use information from bottom-up mechanisms
(Miller & Bee 2012), it would follow that both mecha-
nisms work in conjunction with each other. Further
research into these mechanisms of attentional control
may clarify these conjectures.

While conspecifics are more distracting to brown
anoles than environmental stimuli, it is still unknown
how these natural distractions compared with anthro-
pogenic distractions. We speculate that it is possible
that differing intensities of anthropogenic and social
distractions may cause a shift in salience from one
stimulus to the other. Further research on how
anthropogenic visual cues relate to social and envi-
ronmental visual cues in this distraction hierarchy
may clarify this knowledge gap.
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