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ABSTRACT. Some aspects of the ecology of the skink Mabuya agilis (Raddi, 1823) 
at the restinga habitat of Grumari, in Rio de Janeiro, Brazil are studied. Most of the 
lizards were first sighted on the ground, though a few were using perches (mainly cacti) 
up to 30 cm high. Mean body temperature in activity was 33.1 ± 2.4°C and was 
significantly correlated to air temperature. There was sexual dimorphism in size 
(snout-vent length - SVL), with females growing larger than males. Frequency of 
broken tai ls was high overall (83%) and did not differ between sexes. Females and 
males are sex ually mature at 49 mm and 47 mm SVL, respecti vely. Brood size 
averaged 3.2 ± 1.0 (range 1-5) and was positively and significantly related to female 
SVL (r = 0.65, p = 0.001). Relative clutch mass (RCM) of seven gravid females 
averaged 0.250 ± 0.042, being relatively low compared to those of other congeners. 
The diet of M. agilis was composed basically of arthropods, with relatively large and 
soft-bodied arthropods such as spiders, caterpillars and homopterans being the most 
imp01tant prey. The results of our work confirm and expand the knowledge of 
ecological tendencies previously observed for M. agili.~ in other areas. 
KEY WORDS. Mabuya agilis , lizard, thermal ecology, diet, reproductive traits, 
restinga habitat, southeastern Brazil 

The knowledge on the ecology of li zard species along the coast of Brazil has 

increased after the studies developed during the l ast two decades which have 

interestingly improved our knowledge on some ecological parameters of li zard 

populations (see reviews in ROCHA 1994 and ROCHA et al. 2000). However, it is 

al so important to accumulate information on vari ous populations of a particu lar 

species in different areas, which can allow us to understand to which extent ecology 

can vary along its geographical range and how ecological parameters can change 

under different environmental condi tions (e.g. PIANKA 1970; VITT & COLLI 1994; 

ROCHA et al. 2002b) . 

The skink Mabuya agilis occurs cont inuously along much of the southeastern 

Brazilian coast, from Rio de Janeiro to southern Bahia, being quite common in 

" restinga" habitats (R OCHA & BERGALLO 1997; R OCHA 2000). In som e coastal areas 

along that species' range, some studies have recently been carried out on var i ous 

aspects of its ecology, including thermal ecology (ROCHA & VRClBRADIC 1996; 

VRCIBRADIC & R OCHA 2002), reproduction (ROCHA & VRClBRADIC 1999; ROCHA 
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et al. 2002b) and other general ecological aspects (VRCIBRADlC & ROCHA 1995, 
1996; ROCHA et al. 2002a). The more the ecology of this species can be studied 
along different portions of its range, the more we can understand the range of 
variation of its ecological responses to the differences in habitat characteristics . 

In the present work we study some aspects of the ecology of M. agilis in an 
area close to the southernmost limit of occurrence of that species (Grumari, Rio de 
Janeiro state, Brazil) and compare our results with the data available on ecological 
parameters for conspecific populations in other areas. 

MATERIAL AND METHODS 

Study Area 
Fieldwork was carried out at the restinga habitat of Grumari (23°03' S, 43° 

32'W), in Rio de Janeiro municipality, Rio de Janeiro State, Brazil. Restinga habitats 
are characterized by sandy soil covered with grassy-herb and scrub vegetation, and are 
part of the Atlantic rainforest biome (SUGUIO & TESSLER 1984; EITEN 1992). The 
Grumari restinga is characterized by a relatively dense vegetation cover (i.e. low 
proportion of clearings) compared to other restingas of southeastern Brazil (see ROCHA 
& BERGALLO 1997). The vegetation is predominantly arbustive and herbaceous, with 
a few larger trees; cacti (mainly Cereus fernambucensis Lem. and Pilosocereus 
arrabidae (Lem.) Byles & Rowley), bromeliads (mainly Quesnelia quesneliana 
(Brongn .) L.B. Smith, Vriesea neoglutinosa Mez and Neoregelia sarmentosa (Regel) 
L.B. Smith) and the dwarf sand palm or Guriri (Allagoptera arenaria (Gomes) Kuntze) 
are relatively abundant. The areaofGrumari is close to the southern limit of distribution 
of M. agilis (ca. 23°S, see VANZOLINI 1988). Other lizards occurring sympatrically 
with M. agilis at this area are Ameiva ameiva (Linnaeus, 1758) and Tupinambis 
merianae (Dumeril & Bibron, 1839) (Teiidae), Tropidurus torquatus (Wied, 1820) 
and Liolaemus lutzae Mertens, 1938 (Tropiduridae), Gymnodactylus darwini (Gray, 
1845) and Hemidactylus mabouia (Moreau de Jonnes, 1818) (Gekkonidae), and 
Mabuya macrorhyncha Hoge, 1946 (Scincidae). 

Collecting Methods and Analyses 
Lizards were collected with an air rifle between December 1995 and December 

1998, during the months of October through April , which represent the "wet season" 
in the area (see ARAlJJO & HENRIQUES 1984). Collections were restricted to wet season 
months in order to factor out possible seasonal influences on diet and thermal ecology. 
Data from a few lizards collected before (May 1995) and after (January 2000) the 
period cited above were also included to increase sample sizes for analyses of sexual 
size dimorphism, microhabitat use and reproductive parameters. 

Immediately upon collection of each lizard , we recorded its body tempera
ture (Tb), the temperature of the air (Ta) about Icm above the point the lizard was 
first seen, and the substrate temperature (Ts) on the same point. Temperatures were 
taken with a fast-reading cloacal thermometer (temperatures were not taken iflizards 
took more than 30s to be captured or if they were much too damaged during 
collection). We also recorded the type of microhabitat each li zard was using when 
first s ighted. Microhabitat types were recorded according to five categories: a) on 
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the ground; b) on cactus; c) on bromeliad; d) on shrub; e) on stem or leaf of Guriri 
palm. For individuals recorded on elevated perches, we measured their height above 
ground (to the nearest cm) with a measuring tape. 

In the laboratory, the animals were fixed with to % formalin and later stored 
in 70% alcohol. The snout-vent length (SVL) of each individual was taken with a 
digital caliper (to the nearest 0.1 mm). The tails of all individuals were examined for 
signs of regeneration due to previous autotomy. All lizards were then dissected for 
examination of the gonads and excision of the stomachs. For each female, we recorded 
its reproductive condition according to stages 1-6 of ROCHA & VRCIBRADIC (1999) : 
stage 1 - no yolking follicles or oviductal ova; stage 2 - yolking follicles but no 
oviductal ova; stage 3 - ova or small embryo sacs (less than 4 mm in diameter) in 
oviducts; stage 4 - embryo sacs exceeding 4 mm in diameter, with undeveloped 
embryos; stage 5 - moderate to well-developed embryos; stage 6 - well formed 
(near-term or term) foetuses. The size (SYL) of the smallest female with oviductal ova 
was considered as the minimum size at sexual maturiry for females . For females 
containing term foetuses [stages 39-40 of DUFAURE & HUBERT (1961 )], we weighed 
each female prior to removing the embryos, then weighed the embryos (individually), 
and then divided the total mass of the litter by the mass of the female-plus-litter to 
estimate the relative clutch mass (RCM), following previous studies (e.g. YITI & 
CONGDON 1978; YITT & PRICE 1982; YITT & BLACKBURN 1983,1991); weighting 
was made using an electronic scale (to the nearest O.OOlg). For each male, we took 
parafin sections of the testes (including the epidydimides) and mounted them on slides 
(stained with haematoxy lin-eosin) to check for the presence of spermatozoa. The size 
(SVL) of the smallest male with spermatozoa in its testes and/or ep idydimides was 
considered as the minimum size at sexual maturity for males. 

After excision, lizard stomachs were opened and their contents were spread 
in a Petri dish and examined under a stereomicroscope. Arthropodan prey were 
identified to the taxonomic level of Order. For each food item found we measured 
its length and width with a digital caliper (to the nearest 0.1 mm) and calculated its 
volume using the formula for an ovoid spheroid: Y = 4/3n(length/2)(widthl2)2 (e.g . 
YITT 1991). Mean prey size was calculated as the average length of the five largest 
identifiable prey items (or of all prey items, for individuals containing five or less 
items in the stomach). 

We tested for size (SYL) differences between male and female M. agiLis 
using one-way analysis of variance (ANaYA), considering only the larger 50% of 
the animals for each sex (see RAMIREZ-BAUTISTA et aL. 2000). Differences between 
sexes in the frequency of regenerated tails were tested using the Z-test for propor
tions (animals whose tails had been broken and lost during captures were ignored). 
The differences in Tb and Ta and in mean prey length between males and females 
were tested by one-way ANaYA. The relationship between lizard Tb and Ts was 
assessed using Simple Regression Analysis. Simple Regression Analysis was also 
used to relate litter size to lizard SVL and to relate mean prey length and prey number 
to lizard SVL (in the latter case, all variables were previously log-transformed). 
Descriptive statistics are presented throughout the text as arithmetic mean ± one 
standard deviation. 
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RESULTS 

Most of the lizards were first sighted on the ground, with 33.8% of them 
being found on elevated perches; for those, cacti were the most frequently used 
microhabitat type (Fig. I). Mean perch height for lizards found above the ground 
was 14.8 ± 7.0 cm (range 5-30 cm; N = 23). 
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Fig . 1. Frequency of utilization of different microhabitat types by Mabuya agilis at the restinga 
habitat of Grumari, Rio de Janeiro, Brazil. 

Mean Tb for M. agilis was 33.1 ± 2.4 °C (range 26.8-37.2 DC; N = 50), whereas 
mean Ta was 29.9 ± 2.8 °C (range 24.0-36.6 DC; N = 50) and mean Ts was 29.7 ± 
3.2 °C (range23.0-34.0°C; N = (3). Males and females did not differ in Tb (ANOV A, 
FI,48 = 1.29, P = 0.26) nor in Ta (ANOVA, Fl ,48 = 0.04, P = 0.84). Lizard Tb was 
positively and significantly related to Ta (R = 0.58, P < 0.001; N = 50) but not to Ts 
(R = 0.28, P = 0.36; N = l3). 

The largest 50% of the females averaged 73.5 ± 4.4 mm in SVL (range 
65.8-80.0 mm; N = 19) and the largest 50% of the males averaged 68.5 ± 3.1 mm 
in SVL (range 64.5-73.8 mm; N = 16). The two groups differed significantly in SVL 
(ANOVA, FI ,33 = 14.74, P = 0.001). The frequency of regenerated tails was 83.3 % 
(45/54) for the total sample, and did not differ between males (21/25) and females 
(24/29) (Z-test, Z = -0.12, P = 0.45) . 

The smallest individual in our sample (collected in December 1998) measu
red 32 mm SVL (mass 0.55g), which is similar to the size of the largest foetuses 
taken from gravid females . Neonate-sized individuals (32-37 mm SVL) were 
collected in the months of December, January and March. The smallest female with 
implanted ova in the oviducts measured 49 mm SVL. Another female of about the 
same size (49.5 mm) was apparently still immature (stage I). Of the ten females 
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containing fully developed embryos (stage 6), nine were collected in December 
( 1996 and 1998; no adult females were collected on December 1997) and one in 
January 2000 (Tab. I). The smallest female with fully developed embryos measured 
63.1 mm in SVL. Brood size averaged 3.2 ± 1.0 (range 1-5 ; N = 21) and was 
positively and significantly related to female SVL (Fig. 2). Mean ReM was 0.250 
± 0.042 (range 0.192-0.320; N = 7). The smallest male with spermatozoa in the 
testes/epidydimes measured 46.5 mm SVL; no spermatozoa were present in a 
slightly smaller (45.5 mm) and in a slightly larger (51 mm) males. 
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Fig . 2. Relationship between litter size and female SVL (r = 0.65 , P = 0.001; N = 21) for Mabuya 
agilis at the restinga habitat of Grumari , Rio de Janeiro, Brazil. 

Table I. Number of female Mabuya agilis in each reproductive stage (stages 1-6 of ROCHA & 
VRCIBRADIC 1999) in each month (pooled data from different years) at the restinga of Grumari , 
RJ. No females were collected in the month of November. 

Stage 
Monlh 

6 

Oclober 

December 2 9 

January 

February 1 

March 3 

April 
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Of the 57 lizards examined for diet analyses, only two (3.5%) had empty 
stomachs. The diet of M. agilis in Grumari was basically composed of arthropods, 
with no consumption of plant material (Tab. II). Overall , the most important items 
in the diet were spiders, lepidopteran larvae and homopterans (Tab. II). Termites 
were numerically the most important items, though they were not among the most 
important volumetrically (Tab. II). The stomach of one adult female (75.7 mm SVL) 
contained the remains of a gekkonid lizard (Hemidactylus mabouia). The number 
of identifiable food items per stomach averaged 5.3 ± 6.6 (median = 3; range 1-37; 
N = 54). Mean prey length was 8.5 ± 6.6 mm (median = 6.0 mm; range 2.0-29.0 
mm, N = 45) and did not differ significantly between sexes (t-test; t = 1.60; P = O. 
12; OF = 43). Since female M. agilis grow larger than males , we tested again for 
intersexual differences in mean prey length through an Analysis of Covariance 
(ANCOV A) with lizard SVL as covariate, to see if males eat proportionally larger 
prey than females; again, no difference was found (FI,I,42 = 2.30; P = 0.14). The 
relationship between mean prey length and lizard SVL was not significant (r = 0.28; 
p = 0.07; N = 45). 

DISCUSSION 

The data confirm that M. agilis is a typically ground-dwelling skink, with 
limited climbing abilit ies. It climbs less frequently and tend to use lower perches 
than other congeners studied in Brazil (VITI & BLACKBURN 1991 ; VRCIBRADIC & 
ROCHA 1996, 1998; VITT et al. 1997). This species also seems to be frequently 
associated with cacti patches: 20.6% of the individuals collected were perched on 
cacti when first seen, and several others were collected on the ground within or near 
cacti patches. Frequent association of M. agilis with cacti has been previously 
reported in other restinga areas (ARAUJO 1991; VRCIBRADIC & ROCHA 2002) and 
may provide the animals with protection from predators as well as with some 
advantages such as constituting a substrate for thermoregulation (see VRCIBRADIC 
& ROCHA 2002). 

Mean and maximum body temperatures of active M. agilis from Grumari 
were similar to those reported for conspecific populations in other restingas 
(ROCHA & VRCIBRADIC 1996; HATANO etal. 2001; VRCIBRADIC & ROCHA 2002). 
Mean Tb for M. agilis studied by VRCIBRADIC & ROCHA (1995) at yet another 
restinga was somewhat lower (31.4° C), but that study was done during a winter 
month (July), and some of the data were collected during periods of overcast 
weather. 

The data revealed a significant sexual size dimorphism in M. agilis, with 
females growing larger than males, as found by us (ROCHA & VRCIBRADIC 1999) 
in a conspecific population from the restinga of Barra de Marica (also in the state 
of Rio de Janeiro). The frequency of regenerated tails in M. agilis was considerable 
(83%), suggesting a high rate of caudal autotomy in this population. High frequen
cies of regenerated tails (59-83%) have been previously reported for other conge
neric populations in Brazil (VITI 1981; VAN SLUYS et al. 2002) and our findings in 
the present study support a general tendency of neotropical Mabuya to present high 
rates 0 f tail breakage. 
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Table II. Volume (em mm3), number and frequency of occurrence of each food item category 
in the diet of Mabuya agilis in Grumari , RJ (N = 57). Category "Miscellaneous" refer to 
unidentifiable arthropod fragments. 

Item Volume ("!o) Number ("!o) Frequency ("!o) 

Insecta 
Blattaria 79.20 (0.80) 3 (1.1) 3 (5.3) 

Coleoptera 32.50 (0.30) 3 (2.1) 5 (8.8) 

Diptera 0.070 (- 0) 1 (0.4.) 1 (1.8) 

Hemiptera 99.70 (0.90) 9 (3.2) 6(10.5) 

Homoptera 1.001.10 (9.50) 16 (5.7) 14(24.6) 

Hymenoptera 

Formicidae 146.10 (1.40) 14 (4.9) 8(14.0) 

Others 9.30 (0.10) 5 (1.8) 4 (7.0) 

Isoptera 306.70 (2.90) 107 (37.8) 10(17.5) 

Lepidoptera 154.00 (1.50) (0.4) 1 (1.8) 

Manlodea 59.30 (0.60) (0.7) 2 (3.5) 

Odonata 188.50 (1.80) 1 (0.4) 1 (1.8) 

Orthoptera 2,228.30 (21.20) 11 (3.9) 9(15.8) 

Psocoptera 3.10 (0.03) 1 (0.4) 1 (1.8) 

Larvae 
Coleoptera 9.10 (0.10) 2 (0.7) 1 (1.8) 

Diptera 337.40 (3.20) 2 (0.7) 2 (3.5) 

Lepidoptera 1.91160 (18.20) 24 (8.5) 14 (24.6) 

Neuroptera 36.10 (0.30) 1 (0.4) 1 (1.8) 

Pupae 635.80 (6.00) 3 (1.1) 3 (5.3) 

Arachnida 

Acarina 1.30 (0.01) 1 (0.4) 1 (1.8) 

Aranae 782.80 (7.40) 51 (18.0) 29(50.9) 

Opilionida 13.10 (0.10) (OA) 1 (1.8) 

Pseudoscorpionida 2.70 (0.03) (0.7) 1 (1.8) 

Scorpionida 476.20 (4.50) (OA) (1.8) 

Chilopoda 6.50 (0.06) (OA) (1.8) 

Diplopoda 1.70 (0.02) 2 (0.7) 1 (1.8) 

Crustacea 

Amphipoda 25.50 (0.20) 3 (1.1) 1 (1.8) 

Isopoda 151.80 (lAO) 10 (3.5) 9(15.8) 

Mollusca 

Gastropoda 1.60 (0.02) 1 (OA) 1 (1.8) 

Vertebrata 

Hem/dactylus mabou/a 38.90 (0.40) 1 (OA) 1 (1.8) 

Mabuya shed skin 43.90 (0.40) 2 (3.5) 

Miscellaneous 1.72600 (16AO) 

Total 10.513AO 283 57 

Brood size and minimum size at maturity for female M. agilis in Grumari 
were coincident with those of the conspecific population of Barra de Marica (ROCHA 
& VRCIBRADIC 1999). However, the significant relationship between brood size and 
female SVL found in Grumari was not found in that previous study, in which a 
slightly smaller sample size was used. The size of the smallest reproductive male 
found in the present study was smaller (47 mm) than that reported by us (55 mm) 
for a conspecific population at the Barra de Marica restinga (ROCHA & VRCIBRADIC 
1999) and slightly larger than that (4l mm) reported by VITT & BLACKBURN (1983) 
for a similar-sized congener, M. heathi Schmidt & Inger, 1951, at a caatinga site in 
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northeastern Brazil. ROCHA & VRCIBRADIC (l999) pointed out that the size of 55 
mm may not represent the actual minimum reproductive size for males, since no 
males smaller than that were examined in that study. Here we present evidence that 
males of M. agilis actually reach reproductive maturity at SVLs smaller than 50 
mm, as in M. heathi. 

The mean RCM value for M. agilis (0 .250) was lower than those reported 
for the three other Brazilian congeners for which RCM data is available, namely M. 
heathi (0.326; VITI & BLACKBURN 1983), M. nigropunctata (Spix, 1824) [= M. 
bistriata (Spix , 1824)] (0.362; VITI & BLACKBURN 1991) and M. agmosticha 
Rodrigues , 2000 (= Mabuya sp.) (0.348; STEVAUX 1993). In the first two species, 
the higher RCM values probably reflect the fact that those species have larger broods 
(about five young per litter, on average) than M. agilis. On the other hand, M. 
agmosticha has even smaller litters, on average, than M. agilis. In that case, however, 
the high RCM values were probably influenced by the fact that STEVAUX (1993) 
used the mass of the females without tails as the denominator of the RCM index, 
since the tail may represent a significant percentage of the total body mass in species 
of Mabuya (e.g. 19.3% in M. heathi; VITT 1981). Finally , it is important to add here 
that other factors such as escape behavior and foraging mode may also be associated 
with RCM (VITI & CONGDON 1978; VITT & PRICE 1982), but since M. agilis does 
not appear to differ in such traits from other Brazilian congeners (VRCIBRADIC & 
ROCHA 1996; pers. obs.), we do not believe that they may be influencing the low 
RCM of that species. 

The parturition period of M. agilis in Grumari apparently extends to early 
January, though our lack of data for the months of October and November precludes 
our estimation of when it starts. ROCHA & VRCIBRADIC (1999) estimated the 
parturition period of M. agilis in Barra de Marica to peak during October-November, 
though the scarcity of data from November through February did not allow an 
estimation of when it actually ceases . If we combine the results of that study with 
those of the present one, we have a parturition period estimate for this species that 
extends from late September to early January. Nevertheless, we should not rule out 
the possibility that the parturition period may not be exactly coincident between 
those two populations, even though the two localities are only some 160 km apart 
and located at about the same latitude and altitude. 

As in other Brazilian Mabuya populations previously studied (VITI & 
BLACKBURN 1991; VITI et al. 1997; VRCIBRADIC & ROCHA 1998), M. agilis in 
Grumari feeds basically on arthropods, with no consumption of plant material. 
However, in another conspecific population previously studied by us at the restinga 
of Barra de Marica (also in Rio de Janeiro state), we recorded consumption offruits 
by some individuals (VRCIBRADIC & ROCHA 1996), which indicates that this skink 
may sometimes opportunistically exploit non-animal food sources when they are 
available . Also , one individual from Grumari was found to have consumed a small 
gekkon id lizard (Hemidactylus mabouia), and young individuals of two other lizard 
species have previously been reported as prey of M. agilis in other restinga areas 
(VRCIBRADIC & ROCHA 1995, 1996). This suggests that opportunistic predation on 
small vertebrates may also not be uncommon in this skink species. 
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The low proportion of individuals of M. agilis with empty stomachs agrees 
with the general pattern for skinks as observed by HUEY et al. (2001): those authors 
found generally low percentages of empty stomachs among samples of several 
species of sc incid li zards from three continents. The mean number of prey per 
stomach and mean prey length of M. agilis from Grumari were similar to those 
observed for other Brazilian populations of congeners (V ITT 1991; VITT & 
BLACKBURN 1991 ; VITT et al. 1997; VIlT & ZANI 1998). Thus, it seems that 
neotropical Mabuya tend to eat a small number of prey at a time and usually ingest 
items that are neither too large nor too small (relative to their size), though 
comparatively large items are occasionally consumed. It is also worth noting that 
the most important items (considering frequency of occurrence, number, and 
volume as a whole) in the diet of M. agilis were all soft-bodied prey (i.e. spiders, 
insect larvae, homopterans, isopterans and orthopterans). Consuming prey that are 
both rel atively large and soft-bodied may be energetically advantageous (if such 
prey are not locally rare), since the benefits of energy gain are maximized and the 
costs of food processing are minimized. 

The results of our work confirm and expand the knowledge of ecological 
tendencies previously observed for M. agilis in other areas. This species may thus 
be characterized as a ground-dwelling, early maturing skink with low RCM and 
relatively small broods (compared to other congeners; but see ROCHA et al. 2002b) , 
which feeds on a wide variety of prey types, but predominantly on relatively large 
and soft-bodied arthropods. 
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