
Braz. J. Biol., 63(2): 321-328, 2003

CONSERVATIVE DIET IN Cnemidophorus littoralis 321

RELATIVE FEEDING SPECIALIZATION MAY DEPRESS
ONTOGENETIC, SEASONAL, AND SEXUAL VARIATIONS
IN DIET: THE ENDEMIC LIZARD Cnemidophorus littoralis

(TEIIDAE)

TEIXEIRA-FILHO, P. F.,1 ROCHA, C. F. D.2 and RIBAS, S. C.1

1Setor de Zoologia, Instituto de Biologia Roberto Alcântara Gomes, Universidade do
Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil

2Setor de Ecologia, Instituto de Biologia Roberto Alcântara Gomes, Universidade do
Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Correspondence to: Carlos Frederico D. Rocha, Setor de Ecologia, Instituto de Biologia Roberto Alcântara Gomes,
Universidade do Estado do Rio de Janeiro, Rua Francisco Xavier, 524, Maracanã, CEP 20559-900, Rio de Janeiro,

RJ, Brazil, e-mail: cfdrocha@uerj.br

Received December 4, 2001 – Accepted Juny 7, 2002 – Distributed May 31, 2003

(With 1 figure)

ABSTRACT

We investigated the feeding habits of the teiid lizard Cnemidophorus littoralis in the markedly seasonal
habitat of Restinga da Barra de Maricá (22o57’S, 43o50’W), Rio de Janeiro State, Brazil, to evaluate to
what extent its diet is ontogenetically, sexually, and/or seasonally conservative. Lizard stomach contents
were analyzed, identified, counted, estimated for volume (in mm3), and grouped in four classes (active,
sedentary, and clumped preys, and plant material). The relative contribution of each food class to the
total prey volume consumed by adult males and females and juveniles was compared in three ways: between
juveniles and adults, sexes, and seasons (wet and dry). Sexual dimorphism in head size was tested by
comparing head width and jaw length using analysis of covariance (ANCOVA). Isopterans were the most
important prey item, occurring in 93% of the lizard stomachs examined and corresponding to 96.4% of
total prey content and 69.7% of total prey volume. They occurred in high frequencies in the stomachs
of C. littoralis throughout all study months. We found no sexual, ontogenetic, or seasonal differences
in C. littoralis diet although the sexes differed significantly in head width. We concluded that isopterans
are the main item in the diet of C. littoralis in Restinga da Barra de Maricá, both for juveniles and adults.
The lack of seasonal, sexual, or ontogenetic variation in its diet results from the massive consumption
of these insects. Isopterans are small, occur in clumps, and are available year-round, and thus are an
advantageous food item for the active forager C. littoralis. We also found sexual dimorphism in the head
size of C. littoralis: males have wider heads than females. This dimorphism, however, does not seem
to be related with the diet of the species, and is probably a result of sexual selection.
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RESUMO

Especialização relativa alimentar pode reduzir variações ontogenéticas, sexuais e sazonais na
dieta: o lagarto Cnemidophorus littoralis (Teiidae)

Estudamos a dieta do lagarto teídeo Cnemidophorus littoralis no ambiente sazonal da Restinga da Barra
de Maricá (22o57’S, 43o50’W), Estado do Rio de Janeiro, Brasil, analisando em que extensão a dieta
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do lagarto é sexual, ontogenética e/ou sazonalmente conservativa. O conteúdo do estômago dos lagartos
foi analisado, identificado, contado, estimado seu volume e agrupado em quatro classes (presas ativas,
sedentárias, distribuídas de forma agregada e material vegetal). A contribuição relativa de cada tipo de
presa para o número e volume total consumido por adultos machos e fêmeas e para jovens foi comparada
entre jovens e adultos, entre os sexos e entre as estações (seca e úmida). O dimorfismo sexual no tamanho
da cabeça foi testado comparando a largura da cabeça e o comprimento da mandíbula por análise de
covariância (ANCOVA). Os isópteros foram as presas mais importantes, ocorrendo nos estômagos de
93% dos lagartos e correspondendo a 96,4% do número total de presas e a 69,7% do volume total das
presas, apresentando altas freqüências nos estômagos em todos os meses do ano. Não houve diferenças
sexuais, ontogenéticas ou sazonais na dieta de C. littoralis, embora os sexos tenham diferido significativamente
na largura da cabeça. Portanto, concluímos que isópteros constituem o principal item da dieta de C. littoralis
na Restinga da Barra de Maricá, tanto para jovens quanto para adultos, e que a ausência de variação sazonal,
ontogenética ou sexual na dieta da espécie resulta do elevado consumo desses insetos. Os isópteros são
pequenos, ocorrem agrupados e estão disponíveis ao longo de todo o ano, constituindo item alimentar
vantajoso para o forrageador ativo C. littoralis. O dimorfismo sexual no tamanho da cabeça (machos
com cabeças mais largas) parece não estar relacionado à dieta da espécie, sendo provavelmente resultado
da seleção sexual.

Palavras-chave: lagarto, Teiidae, restinga, dieta conservativa, dimorfismo sexual.

INTRODUCTION

Many lizard species show a relationship
between the size and/or volume of prey items and
mouth part sizes (e.g., Schoener, 1967, 1968;
Schoener & Gorman, 1968; Vitt, 1983; Preest, 1994).
This relationship may cause differences in type
or size of prey consumed along ontogeny, and in
diet composition between seasons or between sexes
when size differs (Vitt, 1983; Preest, 1994). Large
preys represent a total pack with comparatively
more energy than small ones, and as a lizard
increases in size, larger prey is more advantageous
(Toft, 1985; Magnusson & Silva, 1993), causing
ontogenetic shifts in diet composition. Also, because
in many lizard species the sexes differ in size, sexual
differences in mouth part sizes may result in sexual
differences in diet (e.g., Schoener, 1967). In addition,
since the environment is continuously changing
over time due to variations in climatic conditions,
seasonal shifts in diet commonly occur in many
lizard species (e.g., Chapman & Chapman, 1964;
Pianka, 1970; Burquez et al., 1986; Maya & Malone,
1989; Rocha, 1996) because the spectrum and
proportions of prey types available in the habitat
may also change seasonally. However, if a par-
ticular lizard species maintains high consumption
of a small-sized prey available throughout the year,
these expected tendencies should not develop,

resulting in little or no ontogenetic, seasonal, or
sexual dietary differences (Vrcibradic & Rocha,
1998; Vrcibradic et al., 1998; Zaluar & Rocha,
2000).

Cnemidophorus littoralis is a teiid lizard
presently considered an endemic species of the
restinga habitats of the Rio de Janeiro State coast
in southeastern Brazil (Rocha et al., 2000). This
species has been previously referred to as C. ocellifer
by many authors (e.g., Araújo, 1984, 1991; Ro-
cha, 1994; Ribas et al., 1995; Teixeira-Filho et
al., 1995), but was recently described as a new
species by Rocha et al. (2000). It is a heliothermic
lizard with a mean body temperature in activity
of 38.7 ± 2.0oC at the Restinga da Barra de Maricá
(Teixeira-Filho et al., 1995). It forages mainly along
shrub edges and is usually active from 8:00 to 15:00
h with an activity peak between 10:00 and 12:00
h (Teixeira-Filho et al., 1995; Hatano et al., 2001).

In general, isopterans constitute a considerable
portion of the diet of both juveniles and adults of
Cnemidophorus lizards (Vanzolini et al., 1980;
Vitt, 1991, 1995; Bergallo & Rocha, 1994). Because
these lizards are relatively selective towards a
particular type of small-sized prey (isopterans) which
is available yearlong in Barra de Maricá (Vallejo
& Vallejo, 1981), we would expect that common
tendencies regarding ontogenetic, seasonal, or sexual
differences in diet composition, or relationship
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between mean prey size and mouth part sizes
described above, would be weak or non-existent
in C. littoralis at this restinga. In this study we
investigate the food habits of C. littoralis in a
markedly seasonal habitat to evaluate if its diet
is sexually, ontogenetically, and/or seasonally
conservative.

MATERIAL AND METHODS

Study area
The study was carried out at the Restinga da

Barra de Maricá (22o57’S, 43o50’W) located
approximately 38 km east of the city of Rio de
Janeiro. Restingas are salt-sandy strips covered
with herbaceous and shrubby vegetation. These
habitats originated in the Quaternary (Suguio &
Tessler, 1984), and are common along the Brazilian
coast. The climate of the study area is wet and warm
with seasonal change in mean temperature and
rainfall (Franco et al., 1984). A warm and rainy
period occurs from December to March and a dry
one from May to September (Franco et al., 1984;
Rocha, 1992). Mean annual temperature varies
between 22 and 24oC, and mean annual rainfall
from 1000 to 1350 mm (Nimer, 1972, 1979).

Using an air rifle, we collected sixty-nine
animals from October 1988 to September 1989.
Lizards were weighed (to the nearest 0.2 g) using
a Pesola® spring balance and fixed in the field with
10% formalin. For each individual we measured
(using a vernier caliper, to the nearest 0.1 mm)
the snout-vent length (SVL), head width (HW,
measured at the point of maximum head width)
and jaw length (JL, measured from snout to mouth
commissure).

Lizards were dissected, sexed, and were
analyzed for stomach contents. Prey items were
identified, counted, and measured to the nearest
0.1 mm for length, width, and depth with a vernier
caliper. The volume in mm3 of each individual
prey was estimated by multiplying its three
dimensions (Schoener, 1967). The relationship
between lizard morphometric variables and mean
and maximum length in mm and volume in mm3

of preys, and with prey number found in the
stomach of each lizard was tested using regression
analysis (Zar, 1999).

Food types were grouped in four classes,
following Bergallo & Rocha (1994): a) active prey
(e.g., hymenopterans, coleopterans, lepidopterans);
b) sedentary prey (all larvae); c) clumped prey
(termites); and d) plant material. The relative
contribution of each food class to the total prey
volume consumed by adult males and females and
juveniles were compared in three ways: between
juveniles and adults, then sexes, and, finally, seasons
(wet and dry).

To evaluate the similarity in proportion of
prey types consumed according to ontogenetic stages,
season, and sexes we used Spearman Rank
Correlation (Zar, 1999). Differences in distribution
of prey types eaten by adult males and females and
by juveniles (SVL < 55.0 mm) were tested using
Kolmogorov-Smirnov two-group test (Zar, 1999).
Seasonal differences in diet were analyzed by
comparing the diets in the dry (May to September)
and wet seasons (October to April).

Sexual dimorphism in head size was tested
comparing HW and JL by analysis of covariance
(ANCOVA) (Zar, 1999), using SVL as covariate.
Means are followed by + 1 standard deviation
throughout the text.

RESULTS

Adult males, adult females, and juveniles
averaged respectively 66.8 + 6.9 mm (N = 24),
64.8 + 5.1 mm (N = 19), and 46.1 + 5.0 mm (N =
22) in SVL. The mean SVL of adult males and
females did not differ significantly (ANOVA, F

1,41
 =

1.17; p = 0.285). Mean HW of adult males averaged
10.4 + 1.5 mm (N = 23) whereas that of adult
females averaged 9.4 + 0.8 mm (N = 17), with
the sexes differing significantly in HW (ANCOVA;
R2 = 0.81; F

1,60
 = 6.700; p = 0.012; n = 61) (Fig.

1). Mean JL of adult males averaged 14.4 + 2.6
mm (N = 23) whereas that of adult females averaged
13.3 + 1.8 mm (N = 18), with the sexes not differing
significantly in JL (ANCOVA; F

1, 60
 = 1.265; p =

0.265).
Of the 69 stomachs examined, two (or 2.9%)

were empty. Isopterans were the most important
prey item occurring in 93% of the lizard stomachs
examined, corresponding to 96.4% of total prey
number (N = 4059) and 69.7% of total prey vo-
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lume (21003.5 mm3) (Table 1). They occurred in
high frequencies in the stomachs of C. littoralis
throughout all study months. The second most
important prey item was coleopteran larvae,
corresponding to 0.88% of total prey number, 7.18%
of total prey volume, and occurring in 29% of the
stomachs (Table 1). Spiders were also consumed
with relatively high frequency (20%), but they
comprised only 0.45% of total number and 0.75%
of total volume (Table 1).

There was no significant variation in the diet
of Cnemidophorus littoralis in terms of distribution
of prey items among the three populational segments
(Kolmogorov-Smirnov; N = 21; adult males/juveniles:
D

max
 = 0.0122; p = 0.81; adult females/juveniles:

D
max

 = 0.02; p = 0.71; adult males/adult females:
D

max
 = 0.0179; p = 0.64). Because the population

segments of C. littoralis did not differ in diet, we
pooled the data presented in the overall diet of the
species in Table 2. The diet of adult males was
significantly correlated with the diet of juveniles
(r

s
= 0.50; p < 0.05; n = 21) and with that of adult

females (r
s
 = 0.36; p < 0.05; n = 21). Correlation

between adult females and juveniles was marginally
significant (r

s
 = 0.36; 0.05 < p < 0.10; n = 21).

There was no significant relationship between
the number of food items in the stomach and the
body dimensions of the lizard (SVL: N = 69; r =
0.08; p = 0.53; HW: N = 61; r < 0.01; p = 0.97).
Furthermore, length and volume of prey did not
correlate (p > 0.05) with morphometric variables.

DISCUSSION

Widely-foraging lizards in open habitats tend
to eat relatively clumped and/or sedentary prey when
compared to sit-and-wait lizard species, which feed
on relatively more mobile prey (e.g., Huey & Pianka,
1981; Magnusson et al., 1985; Bergallo & Rocha,
1994; Zaluar & Rocha, 2000). At the Restinga da
Barra de Maricá, C. littoralis has the general pattern
of wide-foraging behavior typical of the Teiidae family
(Pianka, 1970, 1973; Vanzolini et al., 1980; Dunham
& Miles, 1985) and its diet reflects this pattern.
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FFFFFigigigigig. 1 —. 1 —. 1 —. 1 —. 1 — Regression of head width (in mm) as a function of snout-vent length (in mm) of Cnemidophorus littoralis in Barra
de Maricá, RJ. Males: open symbols and solid line; females: solid symbols and dotted line. Regression equations are y =
0.167x – 0.8621 (males) and y = 0.134x – 0.5461 (females).
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Seasonal variations in diet composition of
lizards have been reported in several studies from
different regions (e.g., Chapman & Chapman, 1964;
Pianka, 1970; Fleming & Hooker, 1975; Best &
Gennaro, 1984; Burquez et al., 1986; Maya &
Malone, 1989), including in lizard species in the
same area (Liolaemus lutzae, Rocha, 1996). These
variations have been attributed mainly to seasonal
changes in prey availability. Cnemidophorus littoralis

in Barra de Maricá showed a different tendency in
consuming high frequencies of isopterans throughout
all study months, and available yearlong in the area
(Vallejo & Vallejo, 1981). Vitt (1991), who studied
some lizard species of Brazilian cerrado, found high
isopterans frequencies in the diet of a population
of C. ocellifer, and Bergallo & Rocha (1994) found
the same trend for Cnemidophorus nativo in a restinga
area of Espírito Santo State in southeastern Brazil.

Food item Number (%) Volume (%) F (%) 

Isoptera 4059 (96.37) 14640.5 (69.70) 92.8 

Hymenoptera 5 (0.12) 27.7 (0.13) 7.2 

Plant material 7 (0.17) 299.7 (1.43) 7.2 

     Flowers 3 (0.07) 25.6 (0.60) 4.5 

     Fruits 3 (0.07) 173.2 (0.82) 2.9 

     Seeds 1 (0.02) 0.9 (<0.01) 1.4 

Homoptera 3 (0.07) 20.5 (0.10) 4.5 

Pseudoscorpionida 2 (0.05) 2.6 (0.01) 2.9 

Araneae 19 (0.45) 158.5 (0.75) 20.3 

Collembola 2 (0.05) 16.8 (0.08) 1.4 

Chilopoda 2 (0.05) 65.2 (0.31) 2.9 

Orthoptera 3 (0.07) 303.4 (1.44) 2.9 

Blattaria 9 (0.21) 1926.1 (9.17) 10.1 

Coleoptera 4 (0.09) 148.5 (0.71) 5.8 

Coleoptera Larvae 37 (0.89) 1508.1 (7.18) 29.0 

Lepidoptera Larvae 14 (0.33) 514.9 (2.45) 5.8 

Diptera Larvae 2 (0.05) 15.5 (0.12) 2.9 

Other Larvae 1 (0.02) 13.8 (0.06) 1.4 

Diptera 1 (0.02) 203.7 (0.97) 1.4 

Hemiptera 12 (0.28) 254.5 (1.21) 8.7 

Hemiptera Nymphae 29 (0.69) 347.5 (1.65) 17.4 

Thysanura 1 (0.02) 6.9 (0.03) 1.4 

Uap  529.2 (2.52)  

Total 4212 (100.0) 21003.5 (100.0)  

TABLETABLETABLETABLETABLE 11111

NumberNumberNumberNumberNumber,,,,, v v v v volume (in mmolume (in mmolume (in mmolume (in mmolume (in mm33333) and fr) and fr) and fr) and fr) and frequencequencequencequencequency (F) of eacy (F) of eacy (F) of eacy (F) of eacy (F) of each fh fh fh fh food item in stomacood item in stomacood item in stomacood item in stomacood item in stomachs of hs of hs of hs of hs of CnemidophorCnemidophorCnemidophorCnemidophorCnemidophorus littorus littorus littorus littorus littoralisalisalisalisalis (N = 69) a (N = 69) a (N = 69) a (N = 69) a (N = 69) attttt
RestingRestingRestingRestingRestinga da Bara da Bara da Bara da Bara da Barrrrrra de Mara de Mara de Mara de Mara de Maricá. Uaicá. Uaicá. Uaicá. Uaicá. Uap = unidentifp = unidentifp = unidentifp = unidentifp = unidentified aried aried aried aried arthrthrthrthrthropods paropods paropods paropods paropods parts.ts.ts.ts.ts.
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 In general, these insects are relatively
sedentary prey, with clumped distribution, and are
frequent prey items in the diet of wide-foraging
lizards, including other Cnemidophorus (Pianka,
1966, 1970, 1986; Huey & Pianka, 1981; Bergallo
& Rocha, 1994) and teiid species (Ameiva ameiva
in Barra de Maricá, Zaluar & Rocha, 2000).

Vitt (1983) studied some aspects of C. ocellifer
ecology in the Brazilian caatinga and found sexual
differences in mouth dimensions; he suggested that
variations in prey consumption could be a

consequence of differences in gape size between
males and females. Mouth size limits prey
consumption, mainly in juvenile lizards (Vitt, 1983).
However, the high isopterans frequencies consumed
by both male and female C. littoralis, and the low
frequencies of other food items of both sexes, causes
the lack of sexual differences in the diet of this lizard
in Barra de Maricá. The absence of correlation
between lizard body size (both SVL and HW) and
length, number, and volume of prey ingested may
result from its high consumption of isopterans.

TABLETABLETABLETABLETABLE 22222

Diet composition bDiet composition bDiet composition bDiet composition bDiet composition by ny ny ny ny number and vumber and vumber and vumber and vumber and volume (in mmolume (in mmolume (in mmolume (in mmolume (in mm33333) of adult males (M),) of adult males (M),) of adult males (M),) of adult males (M),) of adult males (M), adult f adult f adult f adult f adult females (F) and juvemales (F) and juvemales (F) and juvemales (F) and juvemales (F) and juveniles (J) ofeniles (J) ofeniles (J) ofeniles (J) ofeniles (J) of
CnemidophorCnemidophorCnemidophorCnemidophorCnemidophorus littorus littorus littorus littorus littoralisalisalisalisalis (N = 69) a (N = 69) a (N = 69) a (N = 69) a (N = 69) at Restingt Restingt Restingt Restingt Restinga da Bara da Bara da Bara da Bara da Barrrrrra de Mara de Mara de Mara de Mara de Maricá. Uicá. Uicá. Uicá. Uicá. UAP indicaAP indicaAP indicaAP indicaAP indicates unidentiftes unidentiftes unidentiftes unidentiftes unidentified aried aried aried aried arthrthrthrthrthropods paropods paropods paropods paropods parts.ts.ts.ts.ts.

Food type Number Volume 

M F J M F J 

Isoptera 1411 1279 1369 5660.1 5235.8 3744.6 

Hymenoptera 3 – 2 11.1 – 16.6 

Plant material 3 4 – 87.9 211.8 – 

     Flowers 2 1 – 87.0 38.6 – 

      Fruits – 3 – – 173.2 – 

     Seeds 1 – – 0.9 – – 

Homoptera 1 – 2 2.8 – 17.7 

Pseudoscorpionida – – 2 – – 2.6 

Araneae 2 6 11 68.9 44.2 45.3 

Collembola – 2 – – 16.8 – 

Chilopoda – 1 1 – 60.0 5.2 

Orthoptera 2 1 0 149.7 153.7 – 

Blattaria 2 6 1 87.9 1826.5 11.8 

Coleoptera 1 3 – 31.2 117.2 – 

Coleoptera Larvae 23 5 9 1160.2 241.6 106.3 

Lepidoptera Larvae 1 12 1 89.3 407.8 17.8 

Diptera Larvae – 1 1 – 6.0 9.5 

Other Larvae – – 1 – – 13.8 

Diptera 1 – – 203.7 – – 

Hemiptera 2 5 5 18.3 170.9 65.3 

Hemiptera Nymphae 5 4 20 102.8 81.2 163.4 

Thysanura – – 1 – – 6.9 

Uap    290.0 55.6 169.8 

Total 1457 1329 1426 7963.9 8629.2 4396.6 



Braz. J. Biol., 63(2): 321-328, 2003

CONSERVATIVE DIET IN Cnemidophorus littoralis 327

Termites are small-sized prey, with reduced size
variation, on which both large and small lizards mainly
feed. Magnusson & Silva (1993) in studying the
diet of lizards in a community of Alter do Chão,
Pará State, Brazil, also found no relationship between
lizard size and prey size; lizard diets were more
strongly related to their species than to their size.
In that study (which includes another Cnemidophorus
species, C. lemniscatus), lizard size had little effect
on the types of prey consumed, as happens with C.
littoralis. The aseasonal occurrence of isopterans,
as well as its clumped distribution makes them
advantageous prey for C. littoralis, independent of
lizard size. At the Restinga of Barra de Maricá
isopterans are abundant throughout the study area,
both in termite nests along the sand and among leaf
litter in the shrubs. Thus, it is not surprising that
isopterans constitute the main food item of both adult
and juvenile C. littoralis at Barra de Maricá.

Although several studies have related sexual
dimorphism in head size with sexual differences
in diet composition (e.g., Schoener, 1967, 1968;
Schoener & Gorman, 1968; Preest, 1994), the larger
heads of male C. littoralis at Barra de Maricá are
probably more related to sexual selection since males
with larger heads would have some advantage over
smaller males during disputes for females and in
territorial defense, as suggested by Vitt (1983) for
a population of C. ocellifer in the Brazilian caa-
tinga. The same relationship has already been
described for another teiid (Ameiva ameiva) by
Vanzolini et al. (1980) and Zaluar & Rocha (2000),
who suggest that males with bigger jaws have higher
reproductive success than those with smaller jaws.
This contention seems valid for C. littoralis at Barra
de Maricá but only additional studies could pro-
ve this hypothesis.

We conclude that isopterans are the main item
in the diet of C. littoralis at Restinga da Barra de
Maricá, both for juveniles and adults. The lack
of seasonal, sexual, or ontogenetic variation in its
diet results from the massive consumption of these
insects. Isopterans are small, occur in clumps, and
are available throughout the year, thus being an
advantageous food item for the active forager C.
littoralis. We also found sexual dimorphism in head
size of C. littoralis: males have wider heads than
do females. This dimorphism, however, does not
seem to be related with the diet of the species and
probably is a result of sexual selection.
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