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Abstract
Temporal and ontogenetic variation in the escape response of Ameiva festiva 
(Squamata, Teiidae). Several factors have been shown to affect lizard escape behavior 
(flight initiation distance or FID, the distance between predator and prey when the prey 
initiates escape). Patterns of daily activity, such as foraging or movement behavior, vary 
with respect to time of day, supporting that escape responses may vary temporally as well. 
However, there remains scant information regarding the effects of time of day on FID. 
During peak activity, FID may decrease due to increased cost of giving up resources (e.g., 
prey or potential mates). An alternative hypothesis is that FID may increase because lizard 
activity in general may serve to alert a predator in advance of its approach. A lizard in this 
scenario may be favored to flee sooner rather than later. Moreover, juvenile and adult 
lizards of multiple species may differ in behavioral, ecological, and morphological traits 
that could influence escape decisions. I tested the effects of time of day (in 30-min intervals) 
and age (juvenile or adult) on the FID of a tropical whiptail lizard, Ameiva festiva in Costa 
Rica. I found that A. festiva escape responses varied with time of day such that in general, 
their FID decreased throughout the day. In addition, I observed a peak in FID from mid to 
late-morning that matches published estimates of peak activity times for A. festiva. Overall, 
juvenile A. festiva initiated an escape response sooner than adults, which may be related to 
differences in perceived risk associated with differences in size and predator experience 
between the two age groups. I conclude that escape responses may be contingent on both 
the activity level of the animal at the time of approach and its age. 

Keywords: activity pattern, age, flight initiation distance, lizard, optimal escape theory, 
time of day.
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Resumo
Variação temporal e ontogenética na resposta de fuga de Ameiva festiva (Squamata, Teiidae). 
Diversos fatores podem influenciar o comportamento de fuga dos lagartos (distância de início da 
fuga ou FID, a distância entre o predador e a presa quando esta inicia a fuga). Os padrões diários de 
atividade, como os comportamentos de forrageio ou de movimentação, variam em função da hora do 
dia, sustentando a ideia de que as respostas de fuga podem variar também temporalmente. Contudo, 
permenecem escassas as informações relacionadas aos efeitos da hora do dia sobre a FID. Durante o 
pico de atividade, a FID pode diminuir devido ao aumento do custo de desistir de recursos (e.g., 
presas ou parceiros potenciais). Uma hipótese alternative é a de que a FID pode aumentar porque a 
atividade do lagarto em geral pode servir para alertar um predador antes de sua aproximação. Esse 
cenário pode favorecer a fuga precoce de um lagarto, em vez de tardia. Além disso, lagartos juvenis 
e adultos de diversas espécies podem diferir em características de comportamento, ecológicas e 
morfológicas que poderiam influenciar as decisões de fuga. Testei os efeitos da hora do dia (em 
intervalos de 30 min) e da idade (juvenil ou adulto) sobre a FID de um lagarto teiídeo tropical, 
Ameiva festiva, na Costa Rica. Descobri que as respostas de fuga de A. festiva variaram com a hora 
do dia, de modo que, em geral, sua FID diminuiu ao longo do dia. Adicionalmente, observei um pico 
da FID do meio para o final da manhã que coincide com as estimativas das horas de pico de atividade 
de A. festiva publicadas na literatura. Em geral, os juvenis de A. festiva iniciaram uma resposta de 
fuga mais cedo do que os adultos, o que pode estar relacionado com diferenças no risco percebido 
associado a diferenças no tamanho e na experiência com o predador entre os dois grupos etários. 
Concluo que as as respostas de fuga podem depender tanto do nível de atividade do animal no 
momento da aproximação como de sua idade. 

Palavras-chave: distância de início da fuga, hora do dia, idade, lagarto, padrão de atividade, teoria 
da fuga ótima.

Introduction

Optimal escape theory has been extensively 
used to generate predictions regarding the 
response of an organism to an approaching 
predator by focusing on the potential trade-offs 
between the risk of remaining and the costs of 
escape (Ydenberg and Dill 1986, Martín and 
López 1995, Cooper Jr. and Frederick 2007, 
Lattanzio 2009, Cooper Jr. and Avalos 2010). In 
most studies, the distance between predator and 
prey when the prey initiates escape (deemed 
flight initiation distance [FID]) is modeled as the 
escape response. This distance appears to be an 
accurate measure of the tradeoff between the risk 
of remaining versus the cost of fleeing for several 
taxa (Cooper Jr. and Frederick 2007). For lizards 
in particular, multiple factors may affect this 
tradeoff and thus their FID, including approach 
speed of the predator (Amo et al. 2003, Cooper 
Jr. 2003), attack persistence (Paulissen 1995, 

Martín and López 2003), directness of predatory 
approach (Cooper Jr. 2003), distance from prey 
to refuge (Bulova 1994), and presence of food 
(Cooper Jr. and Peréz-Mellado 2004). 

In addition, because lizard activity patterns 
vary throughout the day (e.g., Winne and Keck 
2004, Lattanzio and LaDuke 2012), the time of 
day of a predator’s approach to an individual 
lizard may also affect its escape response. For 
example, in lizards of the genus Ameiva 
(Teiidae), foraging and mating activity typically 
peaks late-morning and diminishes thereafter 
(Vitt and Colli 1994, Blazquez 1996). At times 
of greater activity, these lizards may allow closer 
approaches because the cost of giving up 
resources (i.e., potential food or mates) are likely 
higher during these periods. Indeed, Balearic 
lizards (Podarcis lilfordi) allow closer predator 
approach when food is present (i.e., provided to 
them, see Cooper Jr. and Peréz-Mellado 2004). 
An alternative hypothesis is that active lizards 

Lattanzio



19
Phyllomedusa - 13(1), August 2014

may flee sooner when foraging because foraging 
activity alone may alert a predator to their 
presence (e.g., Martín and López 2001). In this 
scenario, the risk of predation should be elevated 
prior to predator detection, possibly due to the 
noise generated by normal foraging or mate 
searching behavior, and thus escape should be 
initiated soon after a predator begins its approach. 
Alternatively, FID may also be affected by other 
factors that vary throughout the day, such as 
temperature (Cooper Jr. 2000, 2003). Lizard 
activity and life histories are strongly tied to 
temperature (Adolph and Porter 1993), and air 
and substrate temperature in particular can affect 
their locomotor capacity (Crowley 1985) and 
movement rates (Grant and Dunham 1988). 
These temperatures should also influence the 
costs associated with fleeing a predator at 
different times of day, thereby affecting FID 
(e.g., Cooper Jr. 2000). Both time of day (relative 
to lizard activity) and temperature are thus 
important considerations for studies of escape 
behavior in the wild. 

The effect of ontogeny on lizard escape 
behavior has received more attention than time 
of day but results generally differ among taxa 
with respect to which age group (juvenile or 

adult) allows a closer approach by a predator 
(e.g., Martín and López 1995, Whiting et al. 
2003). In many lizard species, juveniles and 
adults differ in several traits including behavior 
(Castilla and Bauwens 1991, Blazquez 1996), 
morphology (Vitt and Colli 1994), performance 
capacity (Garland 1985, Irschick 2000), and 
ecology, particularly regarding diet or micro-
habitat use (Stamps 1983, Durtsche 2000, 
Lattanzio and LaDuke 2012). Juvenile lizards 
may also exhibit a reduced locomotor capacity 
compared to adults (e.g., sprint speed, Garland 
1985). Collectively, these ontogenetic dissimi-
larities suggest that age may also have an effect 
on how the risk-cost tradeoff associated with an 
approaching predator manifests. Thus, it is likely 
that the realized escape response (FID) of 
juvenile and adult lizards may also differ. 
Specifically, juveniles may be expected to 
exhibit greater FID than adults given these 
considerations (but see Whiting et al. 2003). 

In this study I test for an effect of time of day 
and age (juvenile or adult) on the escape response 
(FID) of whiptail lizards, Ameiva festiva 
(Squamata, Teiidae). Ameiva festiva is a widely-
foraging insectivorous lizard common throughout 
lowland Costa Rica (Figure 1) (Savage 2002). 

Figure 1. Examples of adult female (A) and male (B), and juvenile (C) Ameiva festiva. Photographs by Matthew S. 
Lattanzio (A, B) and Vincent R. Farallo (C).

Temporal and ontogenetic variation in the escape response of Ameiva festiva
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However, data on the behavior of A. festiva are 
lacking. To date, much research has focused on 
their energetics (Morgan 1988), reproduction 
(Smith 1968a, b), diet (Whitfield and Donnelly 
2006), and habitat use (Hillman 1969). In 
addition, Vitt and Zani (1996) describe daily 
activity of A. festiva throughout the day as 
exhibiting a peak in activity in the late-morning 
hours. Other aspects of A. festiva behavior, 
including the escape response, have not yet been 
addressed. 

Finally, because lizard behavior and life 
history variation is closely tied to temperature 
(Adolph and Porter 1993), I also evaluated the 
relationships between air and substrate (initial 
observation point) temperature and lizard FID. A 
significant correlation between temperature and 
lizard FID would suggest that escape responses 
are associated with variation in environmental 
conditions. That is, lizards may flee sooner when 
temperatures are lower to compensate for a 
potential decrement in locomotor performance 
capacity (e.g., Crowley 1985, Angilletta et al. 
2002). Because peak movement and foraging 
activity for A. festiva occurs during the late-
morning hours (e.g., Hillman 1969, Vitt and 
Zani 1996), and because these behaviors will 
likely alert predators of their presence (e.g., 
Martín and López 2001, Lattanzio pers. observ.), 
I predict that lizards will flee sooner (greater 
FID) in the mid- late-morning hours, and that 
FID should decrease thereafter for the remainder 
of the day. 

Materials and Methods

I observed the escape responses of juvenile 
and adult A. festiva for five sunny days in July 
2007 at El Zota Biological Field Station in 
northeast Costa Rica (10o57.6' N, 83o75.9' W, 
Pruetz and LaDuke 2001). El Zota encompasses 
approximately 1,000 ha of mixed primary and 
secondary forest, and experiences mild 
seasonality with rainfall peaks in early summer 
(April-June) and late fall (November-December) 
(Lattanzio and LaDuke 2012). A. festiva in this 

region frequent habitat edges along dirt roads, 
trails, and fields (Lattanzio pers. observ.). 

Although movement and foraging activity 
of A. festiva peaks from mid to late-morning, 
lizards may be observed active throughout the 
day (Vitt and Zani 1996). I simulated an 
approaching predator in order to elicit an escape 
response from each lizard, using the following 
procedure. I searched for A. festiva lizards at 
the study site from 07:30–17:30 h on each 
survey day by walking slowly through the 
habitat until I sighted a lizard. Upon 
encountering a lizard, I stopped briefly and then 
began my approach by walking in a direct, 
straight path towards the animal at a practiced, 
constant pace (~80 m/min), similar to previous 
studies (e.g., Cooper Jr. 2003, Cooper Jr. and 
Avalos 2010). After the lizard fled, I measured 
its FID to the nearest 0.1 m. I also measured my 
detection distance (starting distance between 
myself and the lizard prior to my approach) to 
the nearest 0.1 m. Adult A. festiva are sexually 
dimorphic in size and pattern (Savage 2002; see 
also Figure 1) and sex can be determined by 
visual inspection. Moreover, juvenile A. festiva 
are distinguishable from adult lizards given 
their bright, blue-colored tail (see Figure 1). I 
identified the age (juvenile or adult) and sex 
(adults only, male or visibly non-gravid female) 
of each lizard based on these considerations, 
and only approached those lizards that could be 
clearly assigned to one of those three categories. 
I recorded the time of day of each FID 
measurement, to the nearest 30 minutes (e.g., 
08:00 h, 08:30 h etc.). 

In addition, some support exists for environ-
mental temperatures affecting the escape 
response (Blamires 1999, Cooper Jr. 2000, 
2003). Air temperature was recorded to the 
nearest 0.5oC at 15-minute intervals using an 
outdoor tube thermometer affixed to a wooden 
post at a location approximating the center of the 
study site by another researcher. Temperatures 
were recorded at a height of ~1.5 m in an open 
field (i.e., zero canopy cover), and I obtained the 
air temperature that corresponded to each time 
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that I observed the escape response of a lizard 
from this dataset. A. festiva are wide-ranging 
actively-foraging lizards that exploit edge and 
open-canopy microhabitats which likely expose 
these lizards to a similar air temperature to the 
air temperature data I recorded. However, my 
estimates of air temperature represent only a 
subset of potential temperatures available to 
heliothermic lizards like A. festiva to utilize for 
thermoregulation. I therefore treat these data as 
an approximation of maximum possible daily 
conditions, and not a precise measurement of 
local conditions at A. festiva initial observation 
points. I also recorded substrate temperature 
(nearest 0.5 oC) at the initial observation point of 
each lizard with the aid of an infrared 
thermometer (Extech Instruments Corp., Nashua, 
NH, USA). It should be noted that although body 
temperature may also affect the escape response 
of lizards (e.g., Smith 1997), the non-invasive 
nature of my study precluded estimation of 
individual lizard body temperatures. In addition, 
the covariation between environmental tempe-
ratures and lizard body temperature is often 
inconsistent, particularly if the animal thermo-
regulates (Huey and Slatkin 1976). I therefore do 
not use air and substrate temperature data as a 
proxy for body temperature, and instead treat the 
relationships between those environmental 
temperatures and A. festiva FID directly. Each 
day, a different area was surveyed within the 
study site to ensure that no lizard was observed 
more than once. The distance between adjacent 
survey areas was always ≥100 m. I wore 
clothing that was similar in color, make, and 
wear during all surveys. 

I observed the escape responses of 33 
juvenile, 11 adult male, and 14 adult female A. 
festiva. I conducted all statistical analyses in the 
program R 3.0.2 (R Development Core Team 
2012). A preliminary analysis indicated that 
male and female FID overlapped (t = -0.539, df 
= 23, P = 0.595), and thus I pooled adults (n = 
25) for subsequent analyses. Separate correlation 
tests were used to evaluate the relationship 
between air and substrate temperature and FID. I 

used an analysis of covariance (ANCOVA) to 
determine the effect of lizard age on FID, with 
time of day as the covariate. I did not include 
microhabitat as a factor because adult and 
juvenile lizards used the same microhabitat types 
(bare ground and leaf litter). Preliminary analysis 
indicated no relationship between detection 
(starting) distance and FID (t = 1.17, r = 0.154, 
df = 56, P = 0.249), and thus I also excluded 
this term from the ANCOVA. For the 
ANCOVA, I first standardized time of day to a 
mean of zero and unit standard deviation. I then 
included standardized time of day in the model 
as both a linear and a quadratic (squared values) 
term. The quadratic term is critical for 
determining whether there is a non-linear effect 
of time on FID (i.e., is there one or multiple 
peaks in FID during the day?). A positive slope 
of FID on the quadratic term would suggest two 
FID peaks (i.e., high FID at two different times 
of day) and a negative slope would indicate one 
peak in FID during the day. No temporal 
autocorrelation was detected as there is no 
relationship between model residuals and time 
of day (r = -0.007, t = -0.05, df  = 56, P = 
0.961). I use the Akaike Information Criterion 
(AICc, corrected for small sample size; 
Burnham and Anderson 2002) to interpret 
model fit and I report unstandardized effect 
sizes (i.e., regression coefficient, β) as β ± 
standard error (SE) for both the linear and non-
linear time of day term in the ANCOVA. 
Finally, to visualize the shape of the non-linear 
relationship between time of day and FID, I fit 
a cubic spline to the raw data using the ‘gam’ 
function in the R package mgcv (Wood 2006). 

Results

Juvenile A. festiva were observed on warmer 
substrates than adults (F1,54 = 7.17, R2 = 0.21, P 
= 0.01). I detected no correlation between either 
air or substrate temperature and A. festiva FID 
(air temperature, t = 1.66, r = 0.216, df = 56, P = 
0.104; substrate temperature, t = 1.6, r = 0.209, 
df = 56, P = 0.116). 

Temporal and ontogenetic variation in the escape response of Ameiva festiva
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Given those findings, I did not include 
temperature data in my ANCOVA. Preliminary 
analyses indicated that a full model containing 
both linear and non-linear effects of time of day 
had greater support than a model containing a 
linear term alone (AICc full model = 88.608, 
AICc linear term only = 95.34, ΔAICc = 6.732). 
I therefore present results from the full model. 
Juvenile lizards had a greater FID than adult 
lizards (F1,52 = 6.49, P = 0.014; Figure 2). I 
detected both a linear and non-linear (quadratic) 
effect of time of day on FID (linear effect, β = 
-0.347 ± 0.09, F1,54 = 26.77, P < 0.001; non-
linear effect, β = -0.172 ± 0.11, F1,54 = 8.97, P = 
0.004). The FID of A. festiva peaked from about 
1000 – 1130 h, and decreased thereafter for the 
remainder of the day (Figure 3). Age did not 
interact with either the linear or non-linear time 
of day term included in this model (age × linear 
effect interaction, F1,52 = 0.003, P = 0.958; age × 
non-linear effect interaction, F1,52 = 0.61, P = 
0.437). 

Discussion

Adult and juvenile A. festiva were observed 
in similar microhabitats, which is consistent with 
published data for this species in other regions 
(Hillman 1969, Vitt and Zani 1996) However, 
my findings provide evidence that juvenile 
lizards may prefer warmer microhabitats than 
adults. Despite this difference, temperature had 
no effect on lizard escape responses, which 
varied only with respect to lizard age and time of 
day. 

One of the predictions of optimal escape 
theory is that flight initiation distance may 
increase with perceived risk of predation: greater 
risk should result in greater FID (Ydenberg and 
Dill 1986). My findings suggest that FID peaked 
between mid and late-morning and then 
decreased for the remainder of the day for all 
lizards. Interestingly, this peak in FID aligns 
with peak activity time estimates for A. festiva in 
other regions (Vitt and Zani 1996). This outcome 
supports my prediction that lizards at peak 

Figure 2. Juvenile (N = 33) Ameiva festiva exhibit a 
greater flight initiation distance (FID) than 
adult (N = 25) lizards. Bars are mean + 1.0 
standard error (SE).

Figure 3. Relationship between flight initiation distance 
(FID) and time of day for all Ameiva festiva 
observed in this study (N = 58). A cubic spline 
(solid black line) with 95% confidence 
intervals (dotted grey lines) is provided to 
illustrate the relationship between FID and 
time of day (see Results).

foraging or mate-searching activity times should 
flee sooner (greater FID) than at other times of 
day when the lizards may be less active (e.g., 
basking). In a controlled-laboratory setting, the 
presence of food appears to cause lizards to 
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decrease, not increase, FID (e.g., Cooper Jr. and 
Peréz-Mellado 2004). One explanation for a 
discrepancy between lab and field data centers 
on the ecology of my study species and other 
actively-foraging lizards. Although A. festiva 
foraging behavior may range over a few hours 
each day (Hillman 1969), most of this time is 
spent actively moving and digging through leaf 
litter to search for prey (Savage 2002). As a 
result, food is likely only present for brief 
periods during the entire foraging period for a 
given day (i.e., immediately prior to and during 
feeding), and food was directly provided to the 
lizard in Cooper Jr. and Peréz-Mellado (2004), 
which essentially eliminates any risk of predation 
associated with foraging. Movement by A. 
festiva in leaf litter (foraging or otherwise) is 
loud and such behavior may elevate their risk of 
predation (e.g., Martín and López 2001), either 
by alerting a predator of their presence in 
advance or by interfering with their ability to 
detect the predator as it approaches. Jointly, 
these considerations support the prediction that, 
during periods of peak activity, A. festiva should 
initiate an escape response soon after detecting 
an approaching predator. More broadly, this 
prediction is analogous to recent models of 
escape response strategies by cryptic species 
(Broom and Ruxton 2005). In lizards, cryptic 
species typically use a sit-and-wait foraging 
tactic and their daily activity involves infrequent 
movement. Thus, for a cryptic species, a lower 
FID may be favored to avoid alerting a predator 
of its presence prior to the initiation of an attack 
(Broom and Ruxton 2005). Similarly, in the late 
afternoon and early morning hours when A. 
festiva are less-active (Vitt and Zani 1996, 
Lattanzio, unpubl. data), both juveniles and 
adults allowed a closer approach (lower FID). 

To a broader extent, temporal variation in 
FID suggests that individual A. festiva may be 
evaluating the risks and costs associated with an 
approaching predator differently throughout the 
day. Appreciation for a temporal effect on FID is 
scant even though several studies incorporate 
escape response data collected throughout the 

day (Blamires 1999, Cooper Jr. et al. 2006, 
Cooper Jr. 2007). To my knowledge, only one 
other study addressed the effect of time of day 
on lizard escape responses (Blamires 1999). In 
that paper, both time and air temperature were 
important for the escape response of the agamid 
Lophognathus temporalis: lizards generally fled 
sooner in warmer air temperatures and later in 
the afternoon hours, although the author argues 
that the latter result may be associated with 
temperature as well (see Blamires 1999). In this 
study I used a finer grain temporal scale that 
enabled modeling both a linear and non-linear 
effect of time on the escape response of A. 
festiva. 

Interestingly, I was unable to detect an 
effect of air or substrate temperature on FID. 
This finding suggests that the observed variation 
in escape behavior of A. festiva may be 
associated with other factors. If the costs of 
remaining versus risks of alerting the 
approaching predator of the presence of the 
prey are linear, the escape response (FID) can 
be modeled as a simple distance function 
(Cooper Jr. and Frederick 2007). However, 
behavioral trade-offs between activity and 
predator vigilance occur throughout the day and 
contribute to variation in daily activity patterns 
in lizards (e.g., Downes 2001). Consequently, 
the energy available for escape behavior at any 
point in time during the day should also vary 
similarly (and may mirror activity patterns, see 
Results). In other studies, short, fixed time 
intervals for observing lizard escape responses 
are common (Cooper Jr. 2003, Diego-Rasilla 
2003). And, in some cases, the exact time frame 
for behavioral observations is not reported 
(Cooper Jr. and Peréz-Mellado 2004, Cooper Jr. 
2005, 2008). My results however support that 
temporal variation in escape responses warrants 
consideration, especially given the potential for 
escape responses to exhibit a non-linear 
relationship with time of day (see Figure 3). It 
remains unknown whether other taxa exhibit 
similar temporal variation in FID [although Fig. 
1 of Blamires (1999) suggests temporal variation 
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in FID by L. temporalis], and therefore this 
consideration may represent a potentially 
fruitful avenue for future work. In particular, 
for species in which a relationship is detected 
between environmental temperatures and FID 
(e.g., Cooper Jr. 2000, 2003), it would be 
important to include temperature as an 
additional covariate in the statistical model to 
disentangle the effects of temperature from 
other factors related to time of day on escape 
performance. 

My findings also demonstrate that adult A. 
festiva allowed closer approaches than juveniles. 
It may be that juvenile lizards perceive a greater 
risk of predation under the same experimental 
conditions. Differences in the escape responses 
of juvenile and adult lizards should be expected 
because age differences are also associated with 
variation in other traits, including microhabitat 
use (Stamps 1983, Lattanzio and LaDuke 2012), 
thermal biology (Castilla and Bauwens 1991), 
and performance capacity (Irschick 2000). For 
example, juvenile and adult A. festiva differ in 
body size, which may affect perception of risk 
and thus their escape response (López et al. 
2005). Older, adult lizards should also have 
more experience with approaching predators and 
such experience may influence patterns of FID 
(Ydenberg and Dill 1986). Given these 
considerations, juvenile A. festiva may be 
expected to behave less-boldly than adult lizards 
under similar predator approach conditions and 
therefore initiate escape first. 

Juvenile A. festiva also exhibit a brightly-
colored blue tail that fades at maturity that may 
serve as a conspicuous signal to attract the 
attention of predators to their tail, rather than 
their body (Hawlena et al. 2006). An alternative 
hypothesis is therefore that juveniles fled earlier 
than adult lizards in my study because of this 
trait difference, making it somewhat difficult to 
pinpoint age as the main effect driving differences 
in FID in my study. Other juvenile traits typically 
associated with blue tails (and thus incorporated 
into this hypothesis) are greater activity levels, 

tail-distraction displays (e.g., wagging), and 
striped bodies (Hawlena et al. 2006). However, 
during my study, I observed juvenile and adult 
A. festiva active at similar times of day and in 
similar microhabitats (Lattanzio, unpubl. data). 
Much of the activity period of teiid lizards like 
A. festiva of all ages is spent foraging or 
searching for mating opportunities (e.g., Bennett 
and Gleeson 1979), behaviors that would likely 
attract the attention of predators irrespective of 
differences in tail color. I also did not observe 
any tail-wagging behavior by either age group, 
and in A. festiva, adult lizards often retain their 
striped dorsal pattern (see Figure 1). For juvenile 
A. festiva, it may not be just age or tail coloration 
but perhaps a combination of both cons-
picuousness (in tail coloration) and lack of 
experience with predator attacks that drive their 
greater FID. More work is needed however to 
evaluate whether repeated attacks affect FID in 
juvenile lizards (i.e., does experience reduce 
FID, or do blue tails drive the escape response?). 

Our understanding of the factors that affect 
escape decisions has grown much over the past 
few decades and my results add new insight 
regarding the relationship between escape 
behavior and time of day. The relationship I 
detected between FID and age in my study is 
clearly not limited to A. festiva and may be 
associated with any number of age-related 
factors including reproductive state (Brown and 
Shine 2004), size (Martín and López 1995), and 
color pattern (Hawlena et al. 2006), to name a 
few. Additionally, support for both a linear and 
non-linear relationship between time of day and 
FID in my study reveals complexity and variation 
in the escape response throughout the day. 
Moreover, an animal’s escape response may be 
at least partly contingent upon its behavior (or 
degree of activity) prior to being approached by 
a predator. Further consideration of the nature of 
these relationships for A. festiva and other 
species will enhance our understanding of the 
mechanisms contributing to variation in animal 
escape behavior in the wild.  
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