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ABSTRACT. Micrablepharus maximiliani (Reinhardt & Luetken, 1861) is a microteiid lizard widely distributed in the open
areas of South America. Little is known about its ecology and reproductive biology. Here, we analyzed aspects of the

natural history of a population of M. maximiliani from a Cerrado area in the state of Piaui, northeastern Brazil. Our results

suggest that the reproductive activity of M. maximiliani might be seasonal in the Cerrado, since reproductive females

were observed only in the dry season, whereas reproductive males were present in both seasons. Vitellogenic follicles

and oviductal eggs were found simultaneously in one female, suggesting that females may produce more than one

clutch per season. Sexual dimorphism was observed in body shape, and individuals were mainly restricted to a typical

savanna physiognomy. The diet consisted of small arthropods, including spiders, crickets and cockroaches as the most

important items.

KEY WORDS. Diet; ecology; lizards; reproduction; sexual dimorphism.

Micrablepharus maximiliani (Reinhardt & Luetken, 1861)
is a small gymnophthalmid lizard (about 4 cm of snout-vent
length) that is widely distributed throughout open areas of
tropical South America (VanzoLint 1988, AviLa-Pires 1995,
RoprIGUES 1996). In Brazil, it is found in open and semi open
habitats, along the Cerrado domain, and in mesic Caatinga
habitats (Vanzorini et al. 1980, WerNEck & Cotut 2006, Moura et
al. 2010). It is also present in the Atlantic Forest of eastern
Brazil, associated with coastal restingas, open habitat enclaves,
in transitional areas between the Caatinga and Cerrado do-
mains, or in isolated forests known as “Brejos de Altitude”
(Freire 1996, Siva et al. 2006, Moura et al. 2010, ABRANTES et al.
2011).

This species is a semi-fossorial lizard, often associated
with rock outcrops, leaf-litter and bare ground, usually found
in sandy-soil habitats, or inside termite mounds (RODRIGUES
1996, 2003, MEsquiTa et al. 2006, WERNECK et al. 2009). Sexual
dimorphism is present and only males have femoral pores
(RobriGues 1996). Although commonly sampled in herpetofau-
nal inventories, little is known about basic aspects of their
natural history and there is practically no information avail-
able on its reproductive strategy.

Here, we provide for the first time a comprehensive study
of the natural history of M. maximiliani, presenting informa-
tion on the reproductive condition, diet, habitat use, and sexual
dimorphism of a population from a locality in the northern
Cerrado, state of Piaui, Brazil.

MATERIAL AND METHODS

Field work was carried out at Estacdo Ecolégica Urugui-
Una (EEUU) (08°50’S, 44°10'W), located in the northern ex-
tremity of the Brazilian Cerrado, in the southwestern corner
of the state of Piaui. The vegetation of the EEUU is classified as
woody savanna (Castro 1985). The relief is characterized by
dissected plateaus that range from 480 to 620 m a.s.l., sepa-
rated by valleys. The climate is dry to sub-humid, with high
mean annual temperatures around 25°C, and the dry and wet
seasons extending from March to November and from Decem-
ber to March, respectively (Castro 1985).

Samplings were conducted along three campaigns, two
during the rainy season (February 10" to March 9t 2000 and
January 9" to February 15t 2001) and one in the dry season (16-
28 July 2000). We sampled the main physiognomic subunits
present in the region with the use of pitfall traps with drift
fences, complemented by active search. Each sampling unit
contained one central and three external 30 L buckets arranged
in a Y-shape disposition and joined together by four meters
long plastic fences.

Four main physiognomies were sampled: Cerrado sensu
stricto — typical savanna vegetation found around the EEUU
headquarters and at the top of Serra Grande plateau, charac-
terized by dense tree and herbaceous layers, but without a closed
canopy. The soil is sandy and covered by significant floral di-
versity; Gallery forest — evergreen forests composed by trees
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up to 15 m high, forming a closed canopy. The soil is less sandy
than in the surrounding savannas, and the ground is covered
with a dense litter; Dry forest — a dense but thin arboreal veg-
etation with a discontinuous canopy, usually present around
rocky outcrops surrounded by savannas; Hillside forest — a
forest characterized by a closed canopy and sandy soil, with
high deposition of organic matter forming a dense litter. Table
I shows the total effort and capture rates in each physiognomy.
A detailed methodology, map and habitat photographs can be
found in DaL VecHio et al. (2013).

A representative number of the captured specimens were
euthanized with a lethal injection of anesthetics, fixed in 10%
formol, and preserved in 70% alcohol. Voucher specimens are
housed at the herpetological collection of the Museu de
Zoologia da Universidade de Sao Paulo (MZUSP), Sao Paulo,
Brazil. The specimens examined were: MZUSP-90226, MZUSP-
90236, MZUSP-90237, MZUSP-90242, MZUSP-90243, MZUSP-
90246-51, MZUSP-90262, MZUSP-90265, MZUSP-90772-75,
MZzUSP-90777-81, MZUSP-90784, MZUSP-90873.Ten morpho-
metric measurements were taken using a Mitutoyo digital cali-
per: snout-vent length (SVL), length between limbs (LBL), head
height (HH), head width (HW), head length (HL), femur length
(FL), tibia length (TL), foot length (FTL), humeral length (HUL),
forearm length (FAL).

To assess the reproductive condition and diet, we dis-
sected the preserved individuals. Their stomachs were removed
and their contents were examined under stereomicroscope.
Each prey item was identified to the more inclusive group up
to the level of Order. We calculated the importance index (Ix),
as modified from Howarp (1999), which represents the relative
importance of each category in relation to the entire diet. We
also calculated niche breadth using the inverse of the diversity
index of Simpson (Smvpson 1949). Diet overlap between the sexes
was calculated with the niche overlap index of Pianka (1974).
The diet overlap index varies from O (no overlap) to 1 (com-
plete overlap).

The reproductive condition was determined by gonad
inspection. Females were considered sexually mature when
vitellogenic follicles or oviductal eggs were present. Males were
considered sexually mature when convoluted epididymides
and/or testes hypertrophy were present. We evaluated sexual
dimorphism in morphometry through analysis of variance
(ANOVA) performed using SPSS v.15.0 with a significance level
of 0.05.

RESULTS

A total of 67 individuals of Micrablepharus maximiliani
(Fig. 1) were captured during all three campaigns at the EEUU,
53 individuals were captured in the cerrado sensu stricto (Fig.
2), seven in the dry forest, six in the gallery forest and only
one in the hillside forest. The capture rate was similar for both
seasons, but higher for the cerrado physiognomy (Table I).

Table I. Number of specimens of M. maximiliani captured in pitfall
traps at Estacdo Ecoldgica Urugui Una in the wet and dry seasons.
The sampling effort expended (in buckets x days) and capture rate
(individuals per bucket) in each season are presented.

Effort

N captured
Wet Dry Wet  Dry Wet Dry

Capture rate

Total

Cerrado 44 9 2840 800 0.0155 0.0113 0.0267
Dry forest 4 3 1080 680 0.0037 0.0044 0.0081
Gallery forest 2 1320 720 0.0015 0.0056 0.0071
Hillside forest 1 1080 0 0.0009 0 0.0009
Total 51 16 6320 2200 0.0081 0.0073 0.0079

A sample of 24 adults was collected and preserved (12
males and 12 females): four females and six males captured in
the dry season, eight females and six males captured in the
rainy season. The sexes did not differ in body size (Anova; F, ,, =
3.487, p = 0.08). Sexual dimorphism was observed in shape,
with females presenting longer LBL (Anova; F, ,, = 7.634, p =
0.01), and males presenting longer FL (Anova; F, ,,=4.607, p =
0.04) and HL (Anova; F, ,,=4.396, p = 0.04) (Table II).

Table 1l. Morphometric variables with the corresponding mean +
standard deviation and level of significance p from analysis of
variance (Anova) for sexual dimorphism. Values with significance
< 0.05 are presented in bold.

M’e\z/lles (N=12) Females (N = 12) E p
ean + SD Mean + SD

SVL 37.09 +1.83 38.35+1.44 3.487 0.08
LBL 18.52+1.29 19.85+ 1.24 7.634 0.01
HH 4.03+0.33 391+03 0.843 0.37
HW 5.63 £ 0.44 5.37£0.31 2.772 0.11
HL 7.84 +£0.42 7.58 £ 0.11 4.396 0.04
FL 5.61+0.38 53+0.34 4.607 0.04
TL 4.7 £0.25 4.69 £ 0.35 0.004 0.95
FTL 6.93 £ 0.55 6.85 £ 0.61 0.113 0.74
HUL 3.66 +0.43 3.48 +0.32 0.205 0.25
FAL 6.92 +0.59 6.87 £ 0.46 0.038 0.85

All four females captured during the dry season were re-
productive, with three (75%) presenting vitellogenic follicles
and one (25%) presenting vitellogenic follicles and two ovi-
ductal eggs simultaneously. All eight females captured during
the wet season were not reproductive, and presented only trans-
lucent follicles. All dissected males presented convoluted epid-
idymides and enlarged testes, and were thus considered
reproductive regardless of the season.

Twenty four stomachs were analyzed and 36 items were
identified in six prey categories. One item was not identified.

ZOOLOGIA 31 (2): 114-118, April, 2014



116

F. Dal Vechio et al.

typical Cerrado habitat where the species was found.

Four stomachs were empty. Prey categories with higher impor-
tance index correspond to Araneae (0.48), Orthoptera (0.48)
and Blattaria (0.34) (Table III). Niche breadth was 4.26, whereas
dietary overlap between sexes was 0.92.

Table Ill. Number (N), percentage (% N), frequency (F), frequency
in percentage (% F) and importance index (Ix) of prey categories in
the diet of Micrablepharus maximiliani from the Estacdo Ecoldgica
Urucui Una.

N % N F % F Ix

Orthoptera 11 29.73 9 37.50 0.48
Blattaria 8 21.62 6 25.00 0.34
Coleoptera 3 8.11 3 1250 0.14
Diptera 2 541 2 833 0.10
Aranae 11 29.73 9 37.50 0.48
Hymenoptera 1 2.70 1 4.17  0.05
Non-identified arthropod 1 2.70 1 4.17  0.05
Total 37 24

Niche breadth 4.26

DISCUSSION

Our results show that Micrablepharus maximiliani is more
commonly found in the cerrado sensu stricto physiognomy in
the EEUU. Preference for open habitats in this species is well
established (Vanzorint 1988, Mesquita et al. 2006, NOGUEIRA et al.
2009). In fact, even in the Atlantic Forest, M. maximiliani is
usually found in association with open formations such as
restingas (Freire 1996, Siiva et al. 2006) or forest edges (RODRIGUES
1996), being rarely found inside rainforests (NoGUEIraA et al. 2009,
Moura et al. 2010).
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Figures 1-2. (1) Individual of Micrablepharus maximiliani with autotomized tail, captured in the Estacdo Ecoldgica Urucui Una; (2) a

Sexual dimorphism has been previously reported for the
species, with females lacking femoral pores (RopriGues 1996).
Our data suggest that females and males of M. maximiliani may
also differ in the proportional lengths of trunk, hind limbs
and head. The presence of longer trunks in females may be
associated with a fertility advantage conferred by a larger space
in the peritoneal cavity for egg development (Otsson et al. 2002,
Cox et al. 2003). A larger trunk length in females is recurrent
in many species of Gymnophthalmidae (Virr 1982, Virr & Avia-
Pires 1998, BaLesTRIN et al. 2010). On the other hand, males pre-
sented larger femoral and head lengths than females, a pattern
that seems to be common in species of lizards in which the
exploration or defense of territories by males, favors success in
finding mates (Perry et al. 2004, PetersoN & Husack 2006,
Kavriontzorourou et al. 2010). A similar pattern is also observed
in other small-bodied microteiid lizards, in which males present
larger hind limbs than females (Virr 1982). Nevertheless, in
the other species of the genus, Micrablepharus atticolus (RODRIGUES
1996), the sexes do not show dimorphism in morphometry
(ViEra et al. 2000). Curiously, in this species both sexes present
femoral pores (RobriGUEs 1996).

The Cerrado has two well-defined weather seasons (a dry-
winter and a rainy-summer), which favor a seasonal reproduc-
tive cycle for most inhabitant lizard species (Corur 1991, Van
Sruys 1993, WIEDERHECKER et al. 2002, Cou et al. 2003, MESQUITA
& Cotrut 2003). Our results suggest that the reproductive activ-
ity of females of M. maximiliani occurs in the dry season. Thus
juveniles would be found from August to November, but sam-
pling throughout the year would be necessary to confirm this
pattern. Food supply may not be a limiting factor in the dry
season, as it would be advantageous for the offspring spawn-
ing at a time with greater prey availability (TeLrorp 1971,
Mesquita et al. 2006). Nevertheless, the presence of adequate
microenvironments for the eggs to develop may also be con-
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strained during the rainy season (TtLrorp 1971), as well as op-
portunities for females to thermoregulate, which may com-
promise the development of their eggs.

The presence of females bearing vitellogenic follicles and
oviductal eggs simultaneously suggests that M. maximiliani can
produce more than one clutch during the reproductive sea-
son. Vanzosaura rubricauda (Boulenger, 1902) a related species,
also shows multiple clutches of two eggs, with a continuous
reproduction cycle in the Caatinga (Virt 1982), but a seasonal
one in the Chaco (Cruz 1994). A fixed clutch size of two eggs is
a recurring pattern in many species of Gymnophthalmidae
(Frren 1970, Terrorp 1971, SHERBROOKE 1975, Vit 1982, Avia-
Pires 1995, Pianka & Virt 2003, BALEsTRIN et al. 2010).

Our results suggest that specimens of M. maximiliani from
the EEUU are opportunistic predators that feed on a variety of
small arthropods, especially spiders, crickets and cockroaches.
Although with a relatively small sample and without consid-
ering prey abundance in the habitat, our results are similar to
those obtained from specimens of M. maximiliani from the
Jalapdo region, which mainly consumed crickets, spiders, and
hemipterans (Mesquita et al. 2006), and from the Parana River
valley, which mainly consumed spiders, hemipterans and crick-
ets (WErNEck et al. 2009). The prey items consumed by M.
atticolus were crickets, hemipterans, and spiders (Viera et al.
2000). We observed a large dietary overlap between males and
females in our sample, suggesting a lack of food partitioning
between the sexes.
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