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ards used them to perch and/or sleep on them. Initially, we 
performed a normality test to analyse if the distribution 
was normal (parametric data). Later, we performed a t-test 
to examine if there were sex-related differences in the DTD, 
and auto re-sampling by bootstrap (1,000 iterations) to an-
alyse if there were differences in microhabitat use. In addi-
tion, we performed a principal component analysis (PCA) 
to identify the microhabitat most used by E. perditus. Fi-
nally, we performed a MANOVA test to examine if there 
were differences in the microhabitat use within the gen-
ders. We used the software Multiv (Pillar 2007), and the 
significance criteria for all tests was α = 0.05.

Results
Foraging mode

We collected all data within 12 days (mean = one lizard 
per day) from 105 h spent on observations in the forest. 
The morphological data of the lizards observed are shown 
in Table 1. In general, specimens covered a DMD of 8.6 m/
day (sd ± 5.37; range = 3.4–17). These data follow a normal 
distribution (p = 0.681), and the variance among groups 
did not differ (p = 0.334). However, males covered larger 
distances (DMD = 11.03 m; sd = ± 3.835, r = 6.2–17, n = 6) 
than females (DMD = 5.72 m; sd = ± 1.681, r = 3.4–7.5, n = 
5), being almost twice the distance (t = 2.858; p= 0.019, 
df  = 9; Tab. 2). The mean DH was around 1 m/h (males 
= 1.22 m/h, females = 0.63 m/h). The lizards quietly for-
aged on the litter, with short fast sprints followed by long 
pauses before they became active once more. Some lizards 
entered the leaf litter to hunt prey and/or hide (Fig. 1), and 
we observed Formicidae, Coleoptera, Araneae and Di-
ptera locally. A female lizard consumed opportunistically 
a Formicidae and a Diptera, while a male lizard, perched 
on Sh (1.5 m above the ground), spotted an Annelida 2 m 
away and jumped to the leaf litter to consume it quickly. 

We observed some lizards that licked dew off the leaf litter. 
Tongue flicking behaviour was seen a few times, in some 
situations in which the lizards had moved from their ob-
servation points.

Activity pattern and microhabitat use

Lizards were active during the morning and afternoon, 
showing a unimodal pattern. The mean MH was 3.34 move-
ments/h. Female activity peaked from 10:00 to 11:00 h and 
that of males from 14:00 to 15:00 h (Fig. 2). The last peaks 
of activity (mostly for females) were noted around dusk, 
between 16:40 to 17:40 h, when the lizards were seeking 
out shelters to sleep. We recaptured two marked males, 
originally collected two and three months earlier, 100 and 
200 m from their release sites, respectively. All specimens 
were observed foraging on the litter (Fig. 3), which was also 
the most used microhabitat (Tab. 3 + 4). There were no dif-
ferences in microhabitat use between genders (MANOVA: 
p = 0.379; df = 10). Four males and four females slept on 
perches such as coffee seedlings (shrub), on branches with 
9.0 cm in mean diameter (sd = ± 9.9; r = 2.0–16.0 cm) and 
60 cm above the ground (sd = ± 41.0; r = 15.0–150.0 cm). In 
“sleeping position”, the lizards hugged a twig from a leaf on 
a shrub, being oriented horizontally relative to the ground 
(Fig. 4). Just four lizards slept on or hidden in the leaf lit-
ter layer.

Gender n mean sd t p df 

Males 6 11.0 3.835 2.858 0.019 9
Females 5 5.7 1.681 – – –

Table 2. Student (t) test of the daily mean distance (DMD) covered 
by Enyalius perditus, according to gender. Degree of freedom (df), 
number (n), probability (p), and standard deviation (sd).

Figure 1. a) Enyalius perditus male on the leaf litter foraging. b) Enyalius perditus female hiding and foraging in the layer of leaf litter. 
Both lizards were marked with silicone collars and painted with red colour.

a) b)



180

André F. Barreto-Lima et al.

Time intervals
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Figure 2. Hourly rates of movement per gender in Enyalius perditus.

Microhabitats

Frequency (%)

Figure 3. Frequency of microhabitats used by Enyalius perditus per gender. LL – leaf litter; SH – shrub; BR – dry branches on the 
ground; LG – dry logs on the ground; GR – ground; TR – tree; RO – tree roots.

Table 3. Confidence intervals generated by bootstrap auto re-
sampling (1,000 iterations). Frequencies of microhabitat used 
by Enyalius perditus (n = 12) with means and confidence inter-
vals (CI) (α = 0.05). Shrubs (SH), branches and tree trunks (TR), 
ground without leaves (GR), dry branches on the ground (BR), 
tree roots (Ro), leaf litter (LL) and dry logs on the ground (LG).

Micro- 
habitat

Use frequency Observed CI 95%
(nº) (%) means Min Max

LL 297 81.6 0.77 0.64 0.90
SH 33 9.1 0.09 0.03 0.18
BR 10 2.7 0.04 0 0.10
LG 8 2.2 0.04 0.01 0.07
GR 6 1.6 0.03 0 0.07
TR 8 2.2 0.02 0 0.06
RO 2 0.6 0 0 0.01
Total 364 100.0 – – –

Micro- 
habitat

% Axis1 Axis2 Axis3 Axis4 Axis5

LL 32.029 1.532 5.535 3.726 1.078 0.124
SH 1.289 19.862 51.042 1.726 5.488 0.610
BR 18.198 23.918 0.431 2.519 13.673 29.760
LG 13.119 22.686 8.616 0.006 39.272 13.006
GR 20.530 3.537 25.416 0.070 8.788 36.136
TR 11.532 28.369 6.977 0.651 28.699 20.239
RO 3.302 0.095 1.981 91.301 3.000 0.124

Table 4. Percentage of describing variables for each axis of ordi-
nation (Principal Components Analysis): Leaf litter (LL), shrubs 
(SH), dry branches on the ground (BR), dry logs on the ground 
(LG), ground without leaves (GR), trees (TR), and tree roots (RO).
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Discussion
Foraging mode

The predators’ ability to hunt their prey varies with their 
biological needs, sensory capabilities, and foraging strate-
gies adopted in a determined environment. Specifically, the 
foraging mode can depend directly on the density, availa-
bility, distribution, activity and mobility of a species’ prey, 
as well as the types of microhabitats existing in its habi-
tat (Pianka 1986, Van Sluys 1995, Eifler & Eifler 1999, 
Heideman & Bates 1999, Pitt & Ritchie 2002). In the 
present study, E. perditus exploited different types of ac-
tive prey on the leaf litter at low frequencies of movement, 
but over relatively large distances and at different points of 
the forest, and were not necessarily confined to a certain 
spot as would be expected of a ‘sw’ forager. In a die tary 
study involving these and more specimens from the same 
population in this area it was found that Formicidae, Iso-
ptera, Orthoptera and insect larvae constituted the main 
prey in a relatively diversified diet of E. perditus, suggesting 
this species to be an opportunistic predator of terrestrial 
arthropods (Barreto-Lima & Sousa 2011). On the other 
hand, based on dietary studies in different forests, E. perdi
tus females appeared to present themselves as ‘sw’ foragers 
and males as ‘af ’ (Sousa & Cruz 2008), whereas both gen-
ders were regarded as ‘af ’ by Sturaro & Silva (2010). It is 
known that iguanid lizards tend be ‘sw’ foragers due this 
pattern being observed in their group phylo geny. How-
ever, there may be exceptions to this rule (Cooper 1995, 
2007, Perry 1999, 2007, Pough et al. 1999). A priori, the 
‘sw’ foraging species tend to have cryptic colour patterns 
and show a discrete behaviour with little movement, which 
explains their occupation density within relatively small 

areas (Vitt 1990, Rocha 1999, Pough et al. 2001, Per-
ry & Garland 2002). However, in the present study, male 
E. perditus explored larger areas than females, with 100 
or 200 m in displacement, being long distances for both, 
small lizards as well as a sedentary (‘sw’) forager. However, 
in forests in São Paulo state in general the spatial distribu-
tion patterns of both genders of E. perditus were similar 
with regard to the displacement on the ground or above 
it and in perch heights (Liou 2008). Moreover, leaf litter 
specialists are usually active foragers (‘af ’) that use large 
areas rather than ‘sw’ predators. However, the singular ob-
servation in this study of an Annelida that was observed 
from a distance of 2 m and actively predated in an oppor-
tunistic manner indicates that vision also plays an impor-
tant role in the discrimination of prey quite beyond the 
regular striking range of a ‘sw’ predator (Huey & Pianka 
1981, Pough et al. 1999). The infrequently noted tongue-
flicking in ‘sw’-predators associated with the change of 
place might serve to recognize surrounding structures; it 
is known that frequent tongue-flicking is a characteristic 
of ‘af ’-predators (Cooper 1995, Perry 1999). In fact, we 
observed that E. perditus in an anthropized forest exhibits 
mixed characteristics of and active and sedentary preda-
tor, which makes understanding their foraging patterns a 
difficult. Thus, the species’ diet with its active and seden-
tary prey components that are consumed opportunistically 
(Barreto-Lima & Sousa 2011) and the relative covered 
distances together with low movement rates revealed in 
this study (see Huey & Pianka 1981, Perry 1999, Pough et 
al. 1999) plausibly support the idea that E. perditus is able 
to modulate its predation strategies from ‘sw’ foraging to 
“cruising forager” in a disturbed forest in response to prey 
availabilities in the area.

Figure 4. a) Enyalius perditus female climbing a shrub to reach a sleeping spot. b) Enyalius perditus male in sleeping position on a 
shrub. Both lizards were marked with silicone collars and painted with red colour.

a) b)
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5) Our study confirms that E. perditus uses shrubs mainly 
as “perch dormitories”. Possibly the shrubs primarily serve 
as refuges from predators (Zampro gno et al. 2001). The 
“sleeping position” described here is very similar to the 
perching behaviour known from Anolis ventri maculatus, 
with the body lying along the longitudinal axis of the leaf 
(Kattan 1984). Many arboreal and semi-arboreal igua-
nid lizards spend the night sleeping exposed on leaves and 

twigs, and this habit has been reported for several species 
of Anolis, Basiliscus, Iguana and Polychrus (Kattan 1984 
and references therein). In another forest reserve in Mi-
nas Gerais, E. perditus perched in bromeliads, lianas and 
shrub branches 40 to 150 cm above the ground to sleep at 
night. In the forest of the Fazenda Castanheiras, on the pe-
ninsula of Bororé, São Paulo, E. perditus slept in shrubs 
80 cm above the ground (Malagoli pers. comm. 2005). 

Species Type of 
Biome

On the ground,  
litter, or collected 

in pitfalls traps

Terrestrial 
arthropods in  

the diet of species

Vegetation  
used as perches 

(active or sleeping)

Type of 
sources

E. bilineatus AR
AR
AR
AR
AR

x
x
x
x
x

–
x
x
x
x

x
x
x
–
x

Jackson (1978)
Zamprogno et al. (2001)
Teixeira et al. (2005)
Barreto-Lima (2009)
Teixeira et al. (2005)

E. bibronii CA
CA
CA

x
x
–

–
–
–

–
x
x

Ribeiro et al. (2012)
Colli (pers. comm.)
Freire (1996)

E. brasiliensis AR
AR
AR

x
x
–

–
x
x

x
x
x

Jackson (1978)
Van Sluys et al. (2004)
Teixeira et al. (2005)

E. catenatus AR
AR

x
x

x
–

x
x

Vanzolini (1972, 1974)
Jackson (1978)

E. erythroceneus CA x – – Rodrigues et al. (2006)
E. iheringii AR

AR
AR
AR
AR

x
x
x
x
x

–
–
–
x
x

x
x
x
x
x

Jackson (1978)
Sazima & Haddad (1992)
Barreto-Lima (pers. obs.)
Liou (2008)
Rautenberg & Laps (2010)

E. leechii AF
AF
AF
AF

x
x
x
x

–
x
–
–

x
x
–
–

Ávila-Pires (1995)
Vitt et al. (1996b)
Macedo et al. (2008)
Freitas et al. (2012)

E. perditus AR
AR
AR
AR
AR
AR
AR

x
x
–
x
x
x
x

–
–
–
x
x
x
x

x
–
x
x
–
x
–

Jackson (1978)
Lima & Sousa (2006)
Malagoli (pers. comm.)
Barreto-Lima (pers. obs.)
Sousa & Cruz (2008)
Liou (2008)
Barreto-Lima (2009)

E. pictus AR x – – Santoro (pers. comm.)
Enyalius sp n. CE

CE
CE

x
x
x

x
–
–

x
–
–

Colli, Pantoja (pers. comm.)
Zatz (2002)
Barreto-Lima (pers. obs.)

Table 5. Dataset of Enyalius species in “terrestrial” and “arboreal” habitats according to biome types, including details on the collecting 
site, diet, and use of perches, with the respective sources. Brazilian biomes: AR – Atlantic rainforest, CA – Caatinga (isolated forest), 
AF – Amazon Forest, CE – Cerrado (gallery forest).


