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ABSTRACT

The increasing human occupation of natural environments is one of the greatest threats to biodiversity. To mitigate

the negative anthropogenic effects, it is necessary to understand the characteristics of natural populations and the

natural history of species. A study was conducted with an assemblage of lizards from a disturbed area of the Pampa

biome, from February 2001 to January 2004. The assemblage showed a unimodal seasonal pattern, with the recruit-

ment period occurring during the warmer months. The captures were seasonal for two of the three monitored years,

and concentrated within warmer months. The minimum temperature explained the number of catches for the assem-

blage as a whole. However, when the species were analyzed individually, the temperature only explained the seasonal

occurrence of Teius oculatus. The abundance of species was significantly different in the third year of study for

Cercosaura schreibersii and Ophiodes striatus. This latter species was no longer registered in the study area from

May 2003 until the end of the study. Therefore, O. striatus may be more sensitive to environmental changes, consid-

ering the events of change in vegetation during the study. With frequent and increasing environmental disturbances,

it is necessary to take conservation measures and encourage the increase of knowledge on Pampean lizards.

Key words: grassland, activities pattern, seasonality, reptiles, unimodal pattern.

INTRODUCTION

The lizard fauna from Rio Grande do Sul State, Brazil,

comprises 20 native species and one exotic (Di-Bernardo

et al. 2003). At least 11 of these may inhabit the Pam-

pa biome (southern grasslands), which occupies approx-

imately 50% of the total state area. Even so, few is

known about the natural history and ecology of lizard

Correspondence to: Gisele R. Winck
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Present address: Pós-Graduação em Ecologia e Evolução, Universi-
dade do Estado do Rio de Janeiro, Laboratório de Ecologia de Ver-
tebrados, Departamento de Ecologia, Rua São Francisco Xavier, 524,
Maracanã, 20550-013 Rio de Janeiro, RJ, Brasil.

populations in this biome (MMA 2000). In Brazil, the

Pampa lizard fauna may be considered of little diver-

sity when compared to other biomes, e.g., Atlantic For-

est, Cerrado (Brazilian savannah), and Amazonian rain-

forest. Regarding mammals, the population decrease is

more intense in this biome, where intensive cattle breed-

ing and unsustainable agriculture severely damaged it

(see Overbeck et al. 2007). It is possible that the reptile

fauna also suffers similar pressures, since the structure of

a pampean snake assemblage changes due to anthropic

pressure (Winck et al. 2007).

Besides life history traits (Niewiarowski 1994),

several environmental features can influence life cycle
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patterns, such as temperature, precipitation and sunlight

period (Censky 1995), presence of favorable microhab-

itats to ontogeny (Andrews 1988), environmental pre-

dictability (Colli 1991) and food availability (Vrcibradic

and Rocha 1998). In Brazil, habitat destruction is the

main threat for reptile conservation, and despite open

environment species are more resistant than forest ones,

many could disappear due to habitat modification, as

registered in soybean plantations of the Brazilian Cer-

rado (Rodrigues 2005). The agriculture and livestock

impose great pressure on open ecosystems (Fiszon et

al. 2003) by removing microhabitats and shelters, in-

creasing soil exposure, reducing food availability (Sil-

vano et al. 2003) and fragmenting habitat. Likewise, the

Pampa in the study region is highly affected by mono-

culture farming (soybean, rice, corn, Eucalyptus sp.,

bottle gourd), with a production average of 300.000

tons of rice (IBGE 2008).

The present study identifies the local lizard as-

semblage and population recruitment. Additionally, it

is possible that the distribution of lizard species varies

throughout the year. Toledo et al. (2003) and Santos et

al. (2007) argued that the temporal distribution of

ectotherms (anurans) from the South-eastern Atlantic

Forest depends on the rain frequency throughout the

year. Several amphibians and reptiles from areas of

dry and wet seasons have their annual pattern of activ-

ity influenced by rain and temperature (e.g., Bertoluci

1998, Marques et al. 2001, Wiederhecker et al. 2002,

Ávila et al. 2010, García et al. 2010). However, recent

studies have revealed that the temporal patterns of

anurans and snakes in austral assemblages of the Neo-

tropics markedly differ from those recorded for septen-

trional zones (see Di-Bernardo et al. 2007, Winck et

al. 2007, Both et al. 2008, Bujes and Verrastro 2008,

Canavero et al. 2008, Santos et al. 2008). For lizards,

Waldschmidt and Tracy (1983) also recorded that tem-

perature influenced the temporal distribution of Uta

stansburiana in a temperate area of the northern hemi-

sphere. Regarding studies in the Brazilian subtropical

zone, Winck and Cechin (2008) and Winck et al. (in

press) show temperature as one of the limit factors for

the activity of Tupinambis merianae in the southern Rio

Grande do Sul State, Brazil. Most information on the

activity of Brazilian lizards was acquired in tropical

areas, focusing on a single species (e.g., Van Sluys and

Rocha 1999, Zaluar and Rocha 2000, Wiederhecker et al.

2003, Peloso et al. 2008). Just a few analyzed more than

one species (e.g., Bergallo and Rocha 1993, Vrcibradic

and Rocha 1996, Van Sluys et al. 2004), and even fewer

considered hole assemblages (e.g., Hatano et al. 2001).

There is a lack of information in the literature on

circannual activity pattern of lizards, even greater if we

consider the southern region of Brazil. The present

study is the first one on the ecology of a lizard assem-

blage in the Brazilian subtropical region, and one of a

few regarding the entire country. Since the study area

is a disturbed grassland, we analyzed whether the tem-

poral distribution of this lizard assemblage is guided

solely by abiotic features.

MATERIALS AND METHODS

STUDY AREA

The study was conducted in grasslands of the Pampa

biome located in the Central Depression of the state of

Rio Grande do Sul, Brazil (29◦44′S, 53◦45′W) (see de-

tails in Winck et al. 2007). The region has a humid

subtropical climatic type (STUM) according to Maluf

(2000), with the climatic seasonality being greatly de-

fined by temperature. The annual temperature average

is 19.6◦C, with monthly averages varying between

24.8◦C in January and 14.3◦C in June. The annual aver-

age precipitation is 1.686 mm, with regularly-distrib-

uted rain throughout the year (Pereira et al. 1989, Bud-

ke et al. 2004). Day length (photoperiod) ranges from

10.14 h in winter (June) to 14.03 h in summer (De-

cember) (Observatório Nacional Brasileiro. Accessible

at http://euler.on.br/ephemeris/index.php, captured in

09/23/2008). Initially, the studied area was a typical

grassland used for extensive cattle breeding (February

2001, when the project started). Later, three modifica-

tions occurred. In August 2001, the left side of the traps

(approximately 69,300 m2) was burnt and a corn culti-

vation was implemented. At the same time, the area be-

tween the two axes of the traps was cultivated with bottle

gourd (almost 114,000 m2). In September 2002, there

was new bottle gourd cultivation at the area between the

two axes of the traps. Furthermore, in September 2003,

a new burnt occurred, and a cultivation of soy bean was

An Acad Bras Cienc (2011) 83 (4)
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implemented in both areas. Thus, the only unmodified

area was located in de right side of the second axis of the

traps until the end of this study (January 2004).

SAMPLING

Sampling was conducted between February 2001 and

January 2004, with each month being considered a

sampling unity (total of sampling unities = 36). We

used pitfall traps, composed of 30 100-liter barrels placed

15 meters apart from each other, and plastic mesh drift

fences set in an “L” shape. The barrels remained open

for the whole study period (total of hours = 26,280)

and were checked on alternate days during the high-

temperature season, and at every three days during the

low-temperature season. Occasional captures of lizards

in the studied area were also considered. The captured

specimens were carefully conditioned into a closed (but

breathable) plastic recipient with a wet piece of cotton

and taken to the laboratory. Captured individuals were

identified, marked by clipping one toe (adapted from

Tinkle 1967) to avoid bias in abundance data and sex

ratio due to the resampling, and immediately released at

the site of capture. The sex was identified through stick

insertion in the vent and/or presence of eggs or embryos.

We also recorded snout-vent length (SVL, in mm), tail

length (TL, in mm), and body mass (by Pesolar dy-

namometers of 0.1 g precision).

In order to define class ages, we used data from

the literature: Cercosaura schreibersii (Balestrin et al.

2010), Mabuya dorsivittata (Vrcibradic et al. 2004),

Ophiodes striatus (Montechiaro et al. 2011) and Teius

oculatus (Cappellari 2005).

DATA ANALYSIS

To verify the relationship between the monthly incid-

ence of species (number of captures) and the climatic

variables (minimum temperature, monthly average pre-

cipitation, and monthly average hours of sunlight) from

the studied area, we used the stepwise multiple regres-

sion analysis with backward selection (Zar 1999) in

the Statistica 6.0 software (Statsoft 2001). To test pos-

sible differences in the species abundance throughout

the studied years, we used the chi-square analysis

through Systat 11 (2004). To evaluate the sexual pro-

portion of each species, we used the Chi-square test

for expected equal proportions (Magurran 2004). The

temporal flutuations on the assemblage activity was an-

alyzed through a circular statistical analysis (Zar 1999)

using ORIANA 2.02 (Kovach 1994-2006). Months were

converted into angles (intervals of 30◦), and richness

and abundance of each species per month were taken

as frequencies of each observed month (see Prado et al.

2005, Both et al. 2008). Through this method we esti-

mated: I) the mean angle (α), which represents the mean

time of the year when most species were active; II) the

circular standard deviation (SD, related to α); and III)

the length of the mean vector (r), which is a measure

of data concentration around the circle (year), ranging

from 0 (scattered data) to 1 (clustered data on the same

direction). The Rayleigh’s Uniformity Test was used to

calculate the probability of the null hypothesis (the data

are uniformly distributed around the analyzed cycle)

(Zar 1999). A significant result of the Rayleigh test in-

dicates a seasonal activity of the studied lizard assem-

blage (Kovach 1994-2006). We also performed a multi-

sample test to verify if the monitored cycles (years) did

not differ significantly in some way. Thus, we chose a

chi-square test because our data are grouped (months

around the year) (see Kovach 1994-2006). Whether a sig-

nificant result occurs, we can reject the null hypothesis

and consequently assumed that the monitored cycles dif-

fer in any parameter (Kovach 1994-2006).

The temporal distribution of species (monthly) was

analyzed by the Morisita-Horn similarity index (CH),

with a posterior cluster analysis by the Unweighted

Pair Group Method of Arithmetic Averages (UPGMA)

(Krebs 1999). In this analysis, we considered only the

adult individuals to avoid recruitment interference, as

indicated by Marques et al. (2001). Species abundance

data were converted into the logarithm form (n + 1)

to minimize the effects of the most abundant species.

We considered valid groups CH > 0.5. The information

loss in the cluster construction was evaluated by Co-

phenetic Correlation Coefficient (r) (Romesburg 1984),

correlating the original similarity matrix with the ob-

tained matrix from the cluster. The value of r > 0.9 was

considered a very good adjustment; 0.9 < r < 0.8 was

considered a good adjustment; 0.8 < r < 0.7 was con-

sidered a poor adjustment; and r < 0.7 was considered

a very poor adjustment (Rohlf 2000). These analyses
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“main” — 2011/10/13 — 22:55 — page 1348 — #4

1348 GISELE R. WINCK, TIAGO G. DOS SANTOS and SONIA Z. CECHIN

were conducted with the NTSYS 2.1 software (Rohlf

2000). Statistical significances of all analyses were con-

sidered when p < 0.05.

Minimum temperature values, the average precip-

itation, and hours of sunlight values were obtained at

the Meteorological Station (Departamento de Fitotecnia)

of the Universidade Federal de Santa Maria, nearby the

studied area (approximately 3 km).

RESULTS

After 36 months of sampling, we captured 351 lizards

of six species and five genera, distributed into four

families (Table I). The species with the higher number

of captures was Cercosaura schreibersii (36.47%, n =

128), followed by Mabuya dorsivittata (27.35%, n =

96), Ophiodes striatus (20.23%, n = 71) and Teius ocu-

latus (14.24%, n = 50) (Table I). When we compared

the species abundance throughout the sampling years

(Fig. 1), we verified that the last year had fewer captures

(χ2 = 4.4, p = 0.05; randomization test Q = 209.61,

p < 0.01). However, when we analyzed each species

individually, we only found significant differences in

the number of captures during the third year for C.

schreibersii (χ2 = 8.33, p < 0.01) and O. striatus (χ2 =

9.5, p < 0.01). Teius oculatus showed a significant dif-

ference of general activity (χ2 = 6.5, p = 0.03), with

no remarkable year. Recaptures were not considered

for all analysis due to its low rate.

In September 2001, there was a disturbance in the

study area ( soil tilling and monoculture implementa-

tion), which affected 69,300 m2 of the left side of the

traps (burnt before soil handling), as well as between

the two rows of barrels (113,400 m2). This coincided

with an expressive increase of Ophiodes striatus abun-

dance. However, this species was no longer found at

the area from May 2003 onward (Fig. 2). The new-

borns entry in the population was mainly observed from

December to March, which corresponds to the warm

season in the studied area. Males were more abundant

from August to April, and females from August to May

(Fig. 3). We recorded newborns in the high-temper-

ature season (December to March) to all species, but

also in the low-temperature season (June to August) for

Cercosaura schreibersii. The sexual proportion differed

only for Mabuya dorsivittata (χ2 = 12.3, p < 0.01) and

O. striatus (χ2 = 27.8, p < 0.01), with a higher incid-

ence of males.

The circular statistical analysis evidenced a season-

al incidence of lizard captures (Rayleigh test) for two

of the three monitored annual cycles (2001-2002 and

2002-2003) (Table II). The mean angle recorded for sea-

sonally significant cycles showed that most captures oc-

curred in the middle summer (January of 2002 and 2003)

(Table II). However, the length of the mean vector (r) did

not show a strong degree of seasonality in the studied

cycles (Table II). In addition, the multi-sample test re-

vealed that the monitored years differed concerning the

incidence of lizard captures (Table II).

The similarity analysis showed a species cluster

with over 50% of the temporal distribution overlapping

formed by Cercosaura schreibersii, Ophiodes striatus

and Mabuya dorsivittata, which had a large temporal

occurrence throughout the studied period (Fig. 4).

When we analyzed the capture numbers of these spe-

cies with climatic features, we found that only minimum

temperatures explained the incidence of Teius oculatus

(R2 = 0.29, F(2,33) = 15.00, and β = 0.55) (Fig. 5)

and the whole assemblage (R2 = 0.31, F(2,33) = 17.02,

and β = 0.58) (Table III), since rainfall and hours of

sunlight were removed from the model. The incidence

of other three lizard species (C. schreibersii, M. dor-

sivittata, and O. striatus) remained unexplained by the

tested variables.

DISCUSSION

The studied assemblage is mainly composed by typ-

ical species from open areas or common in open areas

(grasslands) (Cei 1993). The exceptions were Mabuya

dorsivittata and Tupinambis merianae, which can in-

habit woods and/or wooded shores (Ávila-Pires 1995).

The species richness recorded on this study comprises

30% of the lizard fauna of Rio Grande do Sul State (Di-

Bernardo et al. 2003). Concerning the number of cap-

tures, the higher abundance of Cercosaura schreibersii

could be related to various features, since the analyzed

factors do not explain entirely most of the observed vari-

ations of its abundance. It may be allied to temporal

fluctuations associated with latitude, altitude, humidity,

habitat complexity, prey availability, reproductive pat-

terns (Vitt 1987) and phylogeny (Dunham and Miles

An Acad Bras Cienc (2011) 83 (4)
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TABLE I
Richness and abundance of lizard species in the studied area, between

February 2001 and January 2004, from the Pampa biome in Brazil.
N = captures number; FR = relative frequency (%).

TAXA N FR

Gymnophtalmidae

Cercosaura ocellata petersi Ruibal, 1952 04 1.14

Cercosaura schreibersii (Wiegmann, 1834) 128 36.47

Teiidae

Teius oculatus (d’Orbigny and Bibron, 1837) 50 14.24

Tupinambis merianae (Duméril and Bibron, 1839) 02 0.57

Scincidae

Mabuya dorsivittata (Cope, 1862) 96 27.35

Anguidae

Ophiodes striatus (Wagler, 1828) 71 20.23

Total 351 100

Fig. 1 – Accumulated temporal incidence of individuals from four of the six lizards species

recorded in an altered grassy field of southern Brazil, from February 2001 to January 2004.

C.s. = Cercosaura schreibersii; M.d. = Mabuya dorsivittata; T.o. = Teius oculatus; O.s. =

Ophiodes striatus.

TABLE II
Results of circular statistical analysis testing incidence of captures seasonality
of lizards from Pampean area, Brazil. (*) indicates P values significant at 1%.

Variables
Annual cycles

2001-2002 2002-2003 2003-2004

Number of observations 160 134 65

Mean vector (μ) 342.669◦ (Jan) 341.066◦ (Jan) 42.363◦ (Mar)

Length of mean vector (r) 0.282 0.347 0.145

Circular standard deviation (SD) 91.220◦ 83.33◦ 112.525◦

Rayleigh test (Z) 12.685* 16.161* 1.373

χ2 test 52.100* 52.627* 52.231*

An Acad Bras Cienc (2011) 83 (4)
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Fig. 2 – Abundance of Ophiodes striatus during the study conducted from

February 2001 to January 2004, in an altered grassy field area, municipality

of Santa Maria, Rio Grande do Sul state, Brazil.

Fig. 3 – Accumulated capture incidence in an altered grassy field, municipality

of Santa Maria (Rio Grande do Sul state, Brazil), from February 2001 to January

2004. The black bars indicate newborns, incomplete bars indicate females, and

striped bars indicate males.

1985). In Pampa biome, C. schreibersii displays a wide

ecological versatility and is capable of finding a large

amount of small arthropods to eat (M. Di-Bernardo, pers.

comm.). Its lower incidence during the third year and

the fewer recaptures (n = 6) is probably related to the

individuals capacity of learning to avoid traps (M. Di-

Bernardo, pers. comm.). Therefore, we suppose that

the prey temporal fluctuations could be the most impor-

tant factor to be measured in future studies involving this

species. However, our data do not allow excluding an

alternative hypothesis of the events of the Pampa degra-

dation affecting this species in the last monitored year.

The lower capture incidence for Cercosaura ocel-

lata petersi (n = 4) and Tupinambis merianae (n = 2)

did not allow reliable conclusions on these species abun-

dance. The former seems to be naturally rare in the

state of Rio Grande do Sul (Anés et al. unpublished

data). The latter is a large-bodied species (almost

500 mm of SVL) with a large home range (resident

males may have a minimum home-range of approx-

imately 26.44 ha) (Winck et al. in press). These char-

acteristics of their natural history hinder the capture by

pitfall traps. The other species recorded in this study

displayed intermediate to high abundance and seemed

An Acad Bras Cienc (2011) 83 (4)
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Fig. 4 – Similarity of the temporal distribution among five of the six lizards species

studied in the studied area, Rio Grande do Sul, Brazil. Cophenetic Correlation

Coefficient: r = 0.91. Cs = Cercosaura schreibersii; Os = Ophiodes striatus;

Md = Mabuya dorsivittata; To = Teius oculatus; Cp = Cercosaura ocellata petersi.

Fig. 5 – Capture incidence of two species versus temperature (minimum and maximum)

for the studied area, municipality of Santa Maria, Rio Grande do Sul, Brazil. To = Teius

oculatus; Os = Ophiodes striatus; Max = maximum temperature values; Min = minimum

temperature values. The values were transformed into their natural logarithmic form (Ln).

to maintain stable populations in the studied area, since

we did not recorded significant differences in their

abundance throughout the monitored years, except for

Ophiodes striatus.

Although the biological assemblages for open for-

mations are more resistant to environmental disturb-

ances, microclimates changes and the presence of her-

bicides, these factors can decrease food resources and

available shelters, restricting the tolerance of each indi-

vidual (Fiszon et al. 2003). Thus, open-formation spe-

cies of reptiles can disappear when their habitats are

totally eliminated (Rodrigues 2005). In this context,

it is possible that the decreasing capture of O. striatus

is related to successive anthropogenic disturbances in

adjacent pitfall areas (burned and monocultures). The

first abundance peak of O. striatus, occurred in Sep-

tember 2001, which coincides with the initial disturb-

ance in the area (replacement of 113,400 m2 of grassy

field by monocultures, in an adjacent area to the traps).

The observed capture incidence possibly represents the

An Acad Bras Cienc (2011) 83 (4)
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TABLE III
Multiple linear regression analysis for incidence of lizards captures and

monthly climatic variables monitored in Pampean area, Rio Grande do Sul
State, southern Brazil. (*) indicates statistical significance at 5%.

Variables F(2,33) Adjusted r2 β coefficient

(± standard error)

Cersosaura schreibersii 2.15 0.06

Insolation –0.31 (±0.01)

Mininum temperature 0.32 (±0.14)

Mabuya dorsivittata 3.06 0.06

Insolation 0.29 (±0.01)

Ophiodes striatus 9.91* 0.20

Mininum temperature 0.40* (±0.10)

Teius oculatus 8.40* 0.30

Mininum temperature 0.58* (±0.11)

Rainfall –0.18 (±0.00)

The whole assemblage 9.12* 0.32

Mininum temperature 0.60* (±0.27)

Rainfall –0.15 (±0.01)

dispersion of individuals during the farming activity

(Fig. 2). This anguid lizard inhabits wet grasslands, in

the bottom of vegetation or inside clumps of Poaceae

and Cyperaceae gramineous (Colli and Oliveira web-

site). Thus, regarding its apparently lower mobility

when compared to other species of lizards and the

cryptic habit of O. striatus, we consider the possibil-

ity of this species being more sensible to anthropogenic

modifications, which limits the specific microhabitats

for foraging and/or reproduction. The impact of the

Pampa degradation over the reptilian fauna was re-

cently revealed to a snake assemblage and showed that

some species depends on native grassland microhabitats

(Winck et al. 2007). For instance, the colubrid snake

Philodryas agassizii (= Pseudablabes agassizii) tends

to disappear after the replacement of grass fields in

farmlands (Winck et al. 2007). The use of fire to renews

cattle pasture or facilitates cultivation, constitutes a low-

cost and quick alternative used by many farmers, even

though being illegal in Rio Grande do Sul State. How-

ever, besides the individual injuries caused by flames,

the fire also damages and disturbs shelters, causes tem-

perature variation, reduces food availability (arthropods,

Silvano et al. 2003) and fragments the habitat. There-

fore, we believe that an assessment on the habitat re-

quirements of this species is necessary in future studies

comprising the lizards of the Pampa biome.

The incidence of lizard captures was typically sea-

sonal and associated to the warmest period for most

analyzed cycles. A recent study in the southern Brazil

showed that the temporal distribution of anurans was

also seasonal and related to the period with the high-

est temperatures and longest photoperiods (Both et al.

2008). Thus, the unimodal pattern of the temporal distri-

bution of the lizard species was already expected, since

the studied area is located in a subtropical region with

well-defined climatic seasons, regarding the temperat-

ure. In fact, the mean angle recorded in the circular ana-

lysis for the two first analyzed cycles coincided with the

highest means of temperature (24.9◦C in January 2002,

and 25.3◦C in January 2003). The regression analysis

corroborated ours statements, since only the temperat-

ure explained the seasonal pattern of the lizard capture.

Thus, the absence of influence of monthly accumulated

precipitation on the lizard incidence was expected due

to the uniform distribution of rain in the studied region,

as reported to other groups of ectotherms in high lati-

tudes (Winck et al. 2007, Both et al. 2008, Santos et al.

2008, Winck et al. in press).

We recorded an elevated number of females cap-
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tures in months with the highest temperatures possibly

dispersing or searching for nest sites (see Overall 1994).

Likewise, the higher activity for males was also re-

corded in higher-temperature months, but beginning be-

fore the females activity. This observed pattern is prob-

ably due to mate searching, food resource gathering, and

dispersal and/or territory seeking (Gibbons and Sem-

listch 1987). Among the species of temperate regions,

the reproductive activity is generally seasonal, with tem-

perature and photoperiod as determinant factors (May-

hew 1961). The variation in the annual thermal ampli-

tude and the hours of sunlight can determine an aesti-

vation period for many species (Mayhew 1961, Licht

1973). This was recently recorded in the Brazilian sub-

tropical region for Teius oculatus (Cappellari 2005) and

Tupinambis merianae (Winck and Cechin 2008).

We verified through similarity and regression ana-

lyses that the species from this Pampean lizard assem-

blage differed in patterns of temporal distribution. The

annual activity of Teius oculatus was explained by tem-

perature and limited by the rigorous of cold periods

(April to October). In contrast, the other species dem-

onstrated a wide temporal distribution without any re-

lation with the tested climatic variables. The relation

between temporal occurrence of T. oculatus and tem-

perature is probably due to the heliophilic thermoregu-

latory behavior of this species and its thermal tolerance.

This result (allied to the chi-squared one) corroborates

the inactivity period recorded for this species by Cap-

pellari (2005), when the lizards were restricted to bur-

rows due to winter dormancy.

The temporal distribution analysis of Cercosaura

ocellata petersi was sub-evaluated due to its rarity in

the studied area. However, our records indicates that C.

schreibersii, Ophiodes striatus, and Mabuya dorsivittata

are more tolerant to seasonal climatic variations, since

individuals of these species were also captured during

the cold season (May to August). This last result can

be related to the low thermal fluctuations in the bottom

layer of the Pampean grassy fields where these species

inhabit, as well the thermoregulatory advantages of a

small body (i.e., a higher relation surface-volume). The-

oretically, small bodied-size lizards are able to decrease

the body temperature faster than larger lizards due to

the surface/volume relation, which requires a continu-

ous exposition to the sunlight (Pavan 2007). By increas-

ing body size, the surface/volume ratio also increases,

the velocity of temperature variation decreases, and the

optimal temperatures rise to lethal levels (Pavan 2007).

Hence, the slower reduction of body temperature allows

the utilization of shadowed habitats. A study showing

the exploitation of open formations by smaller species

and shadowed areas by larger species was already con-

ducted in the Central America (Hillman 1969). Unfor-

tunately, we did not measure the temperatures of sub-

strates and lizards during the present study due to

sampling method, and there are no studies conducted

in a similar area to corroborate our considerations to

the recorded species. Thus, we suggest that these hypo-

theses must be tested in future studies concerning pat-

terns of activity of the lizards in the Pampa biome.

Differences in sexual proportion were recorded

for two species, Mabuya dorsivittata and Ophiodes

striatus. These observations could be a consequence

of the comparatively earlier sexual maturation of males

plus different sexual behavior, or even to the capture

method used (Parker and Plummer 1987). Males tend to

move more than females, and one of the consequences

is their higher exposure to predators during the repro-

ductive season (Whiting et al. 1996, Greene 1997). Con-

sidering that there were no differences in sexual propor-

tion for the other species, it is probable that the results

for M. dorsivittata and O. striatus were due to sampling

methodology, since all the capture mechanisms are ten-

dentious, and therefore selective (Greenberg et al. 1994.

To a more detailed discussion, see Winck et al. 2007).

The Pampa biome has been suffering an increased

degradation not only in the Brazilian lands, but also in

Argentina and Uruguay. For instance, the biome holds

a rich avifauna of grassland-specialist species, of which

approximately 25 are threatened or near-threatened at

the global level (BirdLife International 2000). Also,

Liolaemus multimaculatus, a typical lizard species from

the Atlantic cost of Buenos Aires and Río Negro prov-

inces, which is included in Pampean region, is consid-

ered “vulnerable” (Kacoliris et al. 2006). In Uruguay,

the grassland-specialist snake species Philodryas agas-

sizii (=Pseudablabes agassizii) is under the status of

“maximum priority for conservation” (Morales Fagun-

des and Carreira Vidal 2000), although we believe that
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this species should be included in the Brazilian threat-

ened animals list, as former discussions (Winck et al.

2007). The negative effects of habitat degradation have

been recorded in snakes occurring in the same area of

the present study (Winck et al. 2007). In the past three

decades, approximately 25% of the grassland area has

been lost due to land use changes, and this trend contin-

ues due to the conversion of remaining natural habitats

for agriculture, and degradation through over-grazing

(Overbeck et al. 2007). Despite this, the conservation

units of the Pampa grasslands are extremely rare (less

than 0.5% of the biome is protected). Even so, as Over-

beck et al. (2007) state, the management in most of

these units is inadequate to preserve the grasslands, as

grazing and fire are important factors for their persis-

tence. Accordingly, we urge the authorities from these

countries to assess the situation of the recent popula-

tions in the biome. Since the free trade agreement

among Argentina, Brazil, and Uruguay is settled (Mer-

cosur), we consider that this kind of proximity could

provide a framework in the near future to implement

policies of conservation programs in the Pampa biome.
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RESUMO

O crescimento da ocupação humana sobre ambientes naturais

é uma das maiores ameaças à biodiversidade. Para amenizar

os efeitos negativos antropogênicos, é necessário entender as

características das populações naturais, e a história natural das

espécies. Um estudo foi conduzido com uma assembeia de la-

gartos de uma área perturbada do Pampa, de fevereiro de 2002

a janeiro de 2004. A assembleia apresentou padrão sazonal

unimodal, com recrutamento ocorrendo durante os meses mais

quentes. As capturas foram sazonais durante dois dos três anos

monitorados, e concentradas nos meses mais quentes. A tem-

peratura mínima explica o número de capturas para a assem-

bleia como um todo. Entretanto, quando as espécies foram

analisadas individualmente, a variável explica apenas a ocor-

rência sazonal de Teius oculatus. A abundância das espécies

foi significativamente distinta no terceiro ano de estudo para

Cercosaura schreibersii e Ophiodes striatus. Essa última es-

pécie não teve mais registros na área de maio de 2003 até o

final do estudo. Assim, O. striatus pode ser mais sensível às

mudanças ambientais, considerando os eventos de mudança na

vegetação ocorridas durante o estudo. Com as frequentes e

crescentes perturbações ambientais que o bioma vem sofrendo,

são necessárias ações de conservação, e dar suporte para o au-

mento do conhecimento dos lagartos pampeanos.

Palavras-chave: campos sulinos, padrões de atividade, sazo-

nalidade, répteis, padrão unimodal.
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