Ecological aspects of Kentropyx calcarata (Squamata: Teiidae)
in a mangrove area in northeastern Brazil
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RESUMEN: Kentropyx calcarata se distribuye al este de los Andes desde el este de Venezuela
y Guayanas hasta el centro-sur de Brasil, encontrdndose en la selva amazénica, el bosque 1lu-
vioso atldntico y las regiones del Cerrado y la Caatinga. En este estudio se aportan datos sobre
una poblacién de K. calcarata en el estado de Piaui, nordeste de Brasil, en un ecosistema
de manglares. La especie sélo fue hallada dentro del bosque de mangle y en la orilla del rio.
El 83% de los animales se encontré en el barro o en las raices aéreas de Rhizophora mangle. Se
observaron diversas conductas defensivas como correr sobre el agua, nadar y zambullirse. Con
la marea baja, K. calcarata forrajeaba dentro de los agujeros de cangrejos en el barro. Dentro
de un estémago diseccionado se hallaron pinzas de cangrejo (familia Grapsidae). Este es el pri-
mer registro de K. calcarata en un drea de manglar y, por primera vez, se documenta el con-
sumo de cangrejos para el género. Esta poblacién parece haber desarrollado estrategias especi-
ficas para vivir en zonas de manglares, tales como su comportamiento defensivo y de alimen-
tacion. La dependencia de esta especie de las zonas boscosas de mangle conservadas alerta de
la urgencia de desarrollar estrategias de conservacién que puedan aliarse con la proteccién del
medio ambiente y la prosperidad social de la comunidad local.

The South American lizards of the genus

Kentropyx are the only teiids possessing

Guiana, Suriname, and Bolivia), and in parts
of the Atlantic Forest, and some forested
within the Cerrado and

phylloid keeled ventral scutes. Three species  environments

group
group

groups  are striata

(Kentropyx

recognised: Caatinga regions, in Brazil (Avila-Pires, 1995;

Striﬂtﬂ), paulensis Borges-Nojosa & Caramaschi, 2003; Sousa & Freire,

(Kentropyx paulensis, Kentropyx viridistriga,
Kentropyx vanzoi, Kentropyx sp.) and calcara-
ta group (Kentropyx calcarata, Kentropyx pel-
viceps, Kentropyx altamazonica) (Gallagher e al.,
1986; Werneck et al., 2009).

K. calcarata is the most widespread species
of the genus, occurring in eastern Amazonia
(in eastern Venezuela, Guyana, French

2008; Nogucira er al, 2009). This terrestrial,
heliothermic, wide-foraging species inhabits
forested areas and forest edges, usually in
riparian habitats (Vitr, 1991; Avila-Pires, 1995;
Vitt et al., 1997, 2000).

No ecological studies on the populations
from northeastern Brazil have been published
and existing information is restricted to dis-
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tributional records and analyses of indivi-
duals in a taxonomic or biogeographical con-
text (Gallaguer er al, 1986; Borges-Nojosa &
Caramaschi, 2003; Sousa & Freire, 2008; Nogueira ez 4/.,
2009). Herein we provide ecological data
regarding a population of K. calcarata inhabi-
ting the mangroves of Parnaiba River Delta
in the State of Piaui, northeastern Brazil.

Observations on the ecology of K. calcarata
were made at the Delta do Parnaiba
Environmental Protection Area (DPEPA), state
of Piaui, northeastern Brazil (2047°24.20”S /
41°50’40.91”W). The DPEPA covers 3138
km?, comprising the entire littoral of Piauf
state, and part of the littoral of Maranhio
and Ceara States (Loebmann et al., 2010).
Climate in the area is tropical wet and dry
(savanna) (Aw) with a pronounced dry season
winter according to Képpen’s classification
(Peel et al., 2007). Temperatures are warm over
the year, varying from 22 to 33°C, with two
pronounced seasons: rainy season is from
January to May and dry season from June to
December (Loebmann ez 4/, 2010).

The area consists mostly of mangrove forests
with Rhizophora mangle (Rhizophoraceae),
Avicennia  germinans  (Avicenniaceae),
Laguncularia racemosa (Combretaceae), coastal
dunes, rocky shores, sandy beaches, and some
rice crops in the interior of the mangrove areas.
Tidal variation in the area is classified as mesoti-
dal (Davies, 1964), with a maximum range of
3.3 m (Loebmann et al, 2010).

To search for the lizards we used visual active
search by terrestrial transects and boat surveys
along the margins of the mangrove forest. Visual
observations were made exclusively in the man-
grove forests and in the rice crop fields. Visual
search was performed by the same two resear-
chers (IJR and TP), in two periods of the day:
8:00 — 12:00 h and 14:00 — 17:00 h. Field work

occurred in September and December 2007 and
February and April 2008, totalizing 16 days of
observations, and 224 hour-man sampling effort.

When a lizard was seen data was taken on
its habitat, microhabitat and defensive strategy
when capture was attempted. One voucher
specimen was sacrificed with a Tiopental injec-
tion, fixed in 10% formalin and preserved in
70% alcohol. The specimen was deposited in
the Colegao Herpetolégica da Universidade
Federal do Ceara (CHUFC 14236). At the
laboratory, its stomach was removed, dissected
and its contents analyzed on a Petri-dish under
a stereomicroscope. All required legal permits
were obtained prior to fieldwork.

K calcarata apparently is not very common
in the area; only 30 individuals were seen
during fieldwork. The species was only obser-
ved in mangrove forest areas and in the margin
of the river (exposed to sunlight). In the rice
crop fields the species did not occur.
Microhabitats used varied between mud, roots
of mangroves (heights 0-2 m), crab holes on the
ground, vegetation on the ground, and fallen
tree trunks. The 83% of lizards were seen either
in the mud or on mangrove roots of R. mangle
(Figure 1). Individuals were very agile in clim-
bing the R mangle roots foraging for food
(Figure 2). Some lizards crossed small puddles
of water by running. During low tide, indivi-
duals foraged inside crab holes in the mud. As
the tide raised, individuals stopped foraging and
began to seek refuge in the canopy.

K. calcarata displayed a wide variety of
defensive strategies. The first line of defense
was to flee and seek refuge by climbing on to
R. mangle roots upon the first sight of preda-
tor. After being chased by the researchers, one
lizard climbed a tree at a height of 3 m. As we
tried to reach it, the lizard jumped into the
water and swam with its body partially sub-
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Figure 1. Microhabitats used by
K. calcarara in the mangrove
ecosystem.

Figura 1. Microhabitas usados
por K. calcarata en el ecosistema
de manglar.
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mersed, making an ondulatory movement
using body and tail. We continued to pursue
the lizard trying to catch it in the water, after
which the lizard dove and spent almost 60 s
under the water surface, appearing in another
R. mangle root, from where it escaped.

One adult male (SVL 89 mm, TL 160 mm)
was collected and its stomach content analy-
zed. We found only claws and legs of a crab
of the Grapsidae family. The voucher was
deposited at the Colecio Carcinoldgica do
Laboratério de Invertebrados Marinhos da
UEFC (n° 329; Figure 2).

Although K. calcarata is found in several
habitats throughout its range, until now the
species was never mentioned occupying man-
grove ecosystems (Avila-Pires, 1995; Nogueira,
2006; Sousa & Freire, 2008). The canopy formed
by the preserved mangrove forest creates a sha-
dow environment, providing an adequate
habitat for K. calcarata. The species was found
mostly in these mangrove forests and in the
edge of river banks. In the rice crops inside the
mangroves, where the forest was cut down, the
species was not found, suggesting its depen-
dence of forested environments and its relative
low tolerance to open areas (Martins, 1991; Vitt,
1991; Avila-Pires, 1995; Vit ez al., 1999).

In the mangroves, K. calcarata used a wide
range of microhabitats as observed in other
ecological studies for the species (Vitt, 1991; Vitt
et al., 1997, 2000). The ability to climb mangro-
ve trees, swim and run across small puddles (see
Luke, 1986) make this species very adapted to
this particular environment. Tidal variation
throughout the day makes foraging microha-
bitats available only for some periods and for-
ces individuals to seek refuge in the arboreal
substrate. Such arboreal habit, especially in
flooded areas, has been reported for K striata in
the Amazon Rain Forest (Vitt & Carvalho, 1992).

The rectangular fringed toes of K. calcarata
are cited as an adaptation to locomotion
across water and to explore the arboreal
substrate (Luke, 1986), which seems compa-
tible with the ecology of the populations
of K. calcarata in the mangrove habitat,
and has been documented in K. altamazo-
nica and K. striata (Vice & Carvalho, 1992; Vit
et al., 2001). Unfortunately we were not
able to collect enough specimens to com-
pare and verify if there are morphological
adaptations in the mangrove populations
of K. calcarata, such as more developed toe
fringed when compared to other popula-
tions of forested areas.
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Figure 1. Adult male of K. calcarata (a); mangrove ecosystem, showing aerial roots of R. mangle (b); K. calcarara
foraging on R. mangle root (c); crab of the Grapsidae family, found inside the stomach of K. calcarata (d).

Figura 1. Adulto de K. calcarata (a); ecosistema de manglar, mostrando las raices aéreas de R. mangle (b); K. calca-
rata buscando alimento sobre una raiz de R. mangle (c); cangrejo de la familia Grapsidae, hallado en el estémago

de K calcarata (d).

K. calcarata shows impressive swimming
capacity, diving and under-water resistance
to escape from predation. Those behaviors
have been documented in other lizards,
especially in the semi-aquatic species
Crocodilurus  amazonicus, Uranoscodon
superci[iaries, Dracaena guianensis (Howland
et al., 1990; Martins, 2005; Mesquita ez al., 2006)
and in the genus Kentropyx (Vit, 1991; Vitt ez al.,
2001). Swimming and diving performances
are effective means of escaping from preda-
tors or foraging for food (Pianka & Vitt, 2003).

In the case of K. calcarata we did not see

any foraging behavior on water and it seems
like this behavior is only used for defensive
and locomotive purposes.

The ability to spend time under water for
long periods has been reported in the families
Diplodactylidae,
Lanthanotidae, Scincidae, Varanidae (Hare &
Miller, 2009), Gymnophthalmidae and Teiidae
(Pianka & Vitt, 2003), appearing independently

Agamidae, Iguanidae,

in several lineages of lizards (Hare & Miller,
2009), with the utilization of freshwater habi-
tats and resources evolving numerous times
within lizards (Bauer & Jackman, 2008).
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The diet reported for K. calcarata in other
ecological studies demonstrates the preferen-
ce for arthropods, especially Orthoptera and
Arachinidae (Martins, 1991; Vitt, 1991; Vitt ez al.,
1997; Teixeira, 2001). Crab predation in this
individual of K. calcarata arises different
questions: are crabs the major source of food
for this population? Was this predation an
isolated event? In the stomach content of this
particular individual we were only able to
find crab parts of one species of the
Grapsidae family. Since only one individual
had its stomach analyzed we cannot conclude
if this was an isolated case or if it is common
in this particular population. However, the
foraging behavior observed, such as the
exploration of crab holes in the mud may
indicate a specialized behavior appropriate
for crab predation on mangroves. To our
knowledge crab predation among the genus
Kentropyx has never been reported. This par-
ticular prey is more common in semi-aquatic
lizards such as C. amazonicus and D. guianensis
(Martins, 2005; Mesquita ez al., 2006), and in the
Varanidae family which has species well adap-
ted to feeding on crabs, such as Varanus mer-
tensis and Varanus dumerilii (Losos & Greene,
1988; Mayes ez al., 2005; Cota et al., 2008).

As a forest adapted species, K. calcarata
was only seen in areas with mangrove forests.
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La culebra bastarda (Malpolon monspessulanus)
probablemente es uno de los colibridos més
abundantes en la Peninsula Ibérica. Su gran
tamafio provoca desenlaces fatales en los habi-
tuales encuentros con el hombre, ya que sigue
sufriendo los temores atdvicos y desinforma-
ci6n habitual en la relacién de los ofidios con el
ser humano. A pesar de esto parece estar
aumentando su presencia en la comunidad de

colibridos mediterrdneos en la Peninsula
Ibérica por ser una especie altamente adaptable
a los ambientes antrépicos (cultivos, construc-
ciones, basureros, etc.) (Segura er al, 2007). Se
beneficia de su dieta generalista, ya que el
numero de especies presa sobre las que depreda
supera la treintena (Pleguezuelos, 2003).

El 29 de mayo de 2011, durante un reco-
rrido en coche por un camino rural que comu-



