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Abstract: Neotropical snake assemblages present high species richness and complex structures. The Cerrado is
the second largest biome in Brazil, and was included among the 25 World’s biodiversity hotspots. In southeastern
Brazil, the remnant Cerrado areas have suffered intense destruction, and presently less than 2% of Cerrado natural
vegetation remain in S3o Paulo state. Virtually no detailed study on Cerrado snakes was carried out in this region.
The Itirapina region has one of the last well preserved remnants of open cerrado in Sdo Paulo state. Our purpose in
this work was the study of natural history and composition of the Cerrado snakes of Itirapina region. We performed
an extensive field sampling combining six sampling methods in Estac@o Ecoldgica de Itirapina and disturbed Cerrado
areas in its surroundings (municipalities of Itirapina and Brotas), during 101 trips throughout 43 months, between
September 1998 and March 2002, corresponding to 446 days of field sampling. We also collected additional data
from museum specimens housed in scientific collections. We present data on size, general abundance, habitat and
macrohabitat use, daily and seasonal activity, feeding, reproduction, and defense. We also compared the Itirapina
snake assemblage with nine snake assemblages of Brazil, from Amazonia, Atlantic Forest, Cerrado, and other open
habitats. We recorded a total of 36 snake species among 755 individuals found in the field and six records from
scientific collections and literature, belonging to 25 genera and five families. The snake assemblage comparisons
indicate that the Cerrado has its own identity regarding the snake composition. Although small (about 2,300 ha), the
Estagdo Ecoldgica de Itirapina encompasses well preserved and representative Cerrado physiognomic forms, which
harbors arich and typical Cerrado snake fauna. The occurrence of some species only inside the reserve also indicates
that the Estac¢@o Ecoldgica de Itirapina is of fundamental importance to the maintenance of Cerrado biodiversity.
Keywords: biodiversity, natural history, Squamata, Serpentes, Cerrado, Itirapina, Sao Paulo, Brazil.

SAWAYA, R.J., MARQUES, O.A.V. & MARTINS, M. 2008. Composicio e historia natural das serpentes de
Cerrado de Itirapina, Sao Paulo, sudeste do Brasil. Biota Neotrop. 8(2): http://www.biotaneotropica.org.br/
v8n2/pt/abstract?inventory+bn01308022008.

Resumo: As taxocenoses de serpentes neotropicais apresenta m alta riqueza de espécies e estruturas complexas. O
Cerrado € o segundo maior bioma do Brasil e foi incluido entre os 25 hotspots globais de biodiversidade. No sudeste
do Brasil, as areas remanescentes de Cerrado tém sofrido intensa destrui¢do, e atualmente restam menos de 2% da
vegetac@o natural de Cerrado no estado de Sdo Paulo. Praticamente nenhum estudo detalhado sobre serpentes do
Cerrado foi realizado nesta regido. A regido de Itirapina apresenta um dos tltimos remanescentes bem preservados
de cerrado aberto no estado de Sao Paulo. Nosso objetivo neste trabalho foi o estudo da histdria natural e composi¢ao
das serpentes de Cerrado da regido de Itirapina. N6s realizamos uma amostragem de campo extensiva combinando
seis métodos de amostragem na Estacdo Ecoldgica de Itirapina e dreas alteradas de Cerrado nas proximidades
(municipios de Itirapina e Brotas), em 101 viagens durante 43 meses, entre setembro de 1998 e marco de 2002, o
que correspondeu a 446 dias de amostragem de campo. Também coletamos dados adicionais a partir de espécimes
de colecdes cientificas. Apresentamos dados sobre tamanho, abundéncia geral, uso do ambiente e substrato, atividade
diaria e sazonal, dieta, reprodugdo e defesa. Também comparamos a taxocenose de serpentes de Itirapina com nove
taxocenoses de serpentes do Brasil, incluindo a Amazonia, Mata Atlantica, Cerrado e outras formacdes abertas.
Registramos na regido de Itirapina 36 espécies de serpentes entre 755 individuos encontrados no campo e seis registros
de colecoes cientificas e literatura, pertencentes a 25 géneros de cinco familias. As comparacdes entre taxocenoses
indicam que o Cerrado apresenta uma identidade propria em relacdo a composicao de espécies de serpentes. Apesar
de limitada a um pequeno fragmento (cerca de 2.300 ha), a Estacdo Ecoldgica de Itirapina apresenta fisionomias
conservadas e representativas de Cerrado, que abrigam uma fauna de serpentes rica e tipica do Cerrado. A ocorréncia
de algumas espécies apenas no interior da reserva também indica que a Estacao Ecoldgica de Itirapina € de importancia
fundamental para a manutencao da biodiversidade do Cerrado.

Palavras-chave: biodiversidade, historia natural, Squamata, Serpentes, Cerrado, Itirapina, Sado Paulo, Brasil.



128

Biota Neotrop., vol. 8, no. 2, Abr./Jun. 2008

Sawaya, R.J. et al.

Introduction

Natural history describes where the organisms are and what they
do in their habitats, including the interactions among them (Greene
1994). Thus, natural history allows the recognition of patterns and
their causal mechanisms, being the basic information of ecology
(Ricklefs 1990). It is also fundamental to other areas of biology
such as evolutionary biology and conservation (Greene & Losos
1988, Hillis 1995).

Neotropical snake assemblages present high species richness and
complex structures, related to high diversity of resource use, activity
patterns, reproduction, and morphology (e.g., Duellman 1989, 1990,
Zimmermann & Rodrigues 1990, Cadle & Greene 1993, Martins &
Oliveira 1998). However, our understanding about the structure of
Neotropical snake assemblages is still incipient. Furthermore, most
studies on snake assemblages in the Neotropics have been conducted
in forested habitats (e.g., Cunha & Nascimento 1978, Dixon & Soini
1986, Zimmermann & Rodrigues 1990, Martins & Oliveira 1998,
Marques 1998, Hartmann 2005, Bernarde & Abe 2006), making
comparison of snake assemblages in the wide variety of biomes of
the region difficult (Striissmann & Sazima 1993).

Even basic information on snakes in Brazil are scarce or unavail-
able for most species (Sazima & Haddad 1992), and relatively few
studies focusing on snake assemblages exist (Amazon: Martins 1994,
Bernarde & Abe 2006; Caatinga: Vitt & Vangilder 1983; Pampa:
Cechin 1999; Pantanal: Striissmann & Sazima 1993; Araucaria
Forests: Di-Bernardo 1998; Atlantic Forest: Marques 1998, Hartmann
2005). Studies including or focusing on open habitats are also rare in
Brazil. For the Caatinga of northeastern Brazil, Vanzolini et al. (1980)
presented data on species composition, taxonomy, and distribution,
including fragmented information on the ecology of lizards and
snakes; in another study, Vitt & Vangilder (1983) focused on the snake
assemblage of Exu (Pernambuco state), comparing habits, activity,
diet, reproduction, and morphology. For the Pantanal of western
Brazil (Mato Grosso state), Striissmann & Sazima (1993) provided
data on species composition, habitat, macrohabitat use, activity, and
diet of snakes, and made comparisons with other assemblages from
open and forested habitats. For the Araucaria forests and associated
grasslands of southern Brazil (Rio Grande do Sul state), Di-Bernardo
(1998) provided data on diversity, habitat use, activity, growth, diet,
and reproduction of snakes. For a grassland area of Pampa in southern
Brazil (Rio Grande do Sul state), Cechin (1999) provided data on
diversity, comparisons among sampling methods, activity, diet, and
habitat use of snakes, and discussed the factors that may be responsi-
ble for the community structure observed. For the Cerrado, Carvalho
& Nogueira (1998) provided a snake species list from the Cerrado
remnants of an urban area of Cuiaba (Mato Grosso state), including
data on relative abundance, macrohabitat use, diel activity, and diet;
Striissmann (2000) provides information on the herpetofauna of the
Manso river (Mato Grosso state); Franca & Aradjo (2006) describe
the faunal composition and analyse the conservation status of the cer-
rado snakes from Distrito Federal, central Brazil; Colli et al. (2002)
present a general species list and discuss the character of the Cerrado
herpetofauna; and Costa et al. (2007) present an updated Squamate
reptile list for the Cerrado and analyse richness and its environmental
and climatic associations. The most recent evidence (Costa et al.
2007) shows that species richness for cerrado Squamate reptiles was
underestimated even in recent compilations (e.g. Colli et al. 2002).

The Cerrado is the second largest biome in Brazil, with approxi-
mately two million square kilometers, which corresponds to about
23% of the total country area (Ratter et al. 1997). The Brazilian
Cerrado was included among the 25 world’s biodiversity hotspots

human disturbance (Myers et al. 2000). But even basic information
on natural history of the Cerrado herpetofauna are virtually unavail-
able (Colli et al. 2002). In southeastern Brazil, the areas covered
by cerrado physiognomic forms have suffered intense destruction
by agricultural practice and cattle raising, and presently less than
2% of the original cerrado vegetation remains in Sdo Paulo state
(Kronka et al. 1993). Thus, studies that provide information on the
native fauna of those remnants are urgent and of great importance
for conservation. Virtually no detailed study on Cerrado snakes was
carried out in this region. The information available on snakes in
those areas are limited to species lists, taxonomic comments, and
information on the biology of some species (e.g., Vanzolini 1948,
Costa 1979, Brites & Bauab 1988).

It is impossible to define conservation strategies without basic
knowledge on ecosystems. The study of biodiversity, focused on spe-
cies composition, distribution, and/or community structure, is among
the basic goals of the Global Strategy for Biodiversity (Wilson 1992).
Natural history and ecological information required for conservation
are available for only a small fraction of animal species, generally
those large and common, or relatively easy to study (Greene 1994).
The Itirapina region encompasses some of the last remnants of open
Cerrado formations in Sdo Paulo state. Therefore, it is an appropriate
locality for the study of composition, natural history, and ecology of
Cerrado snakes in southeastern Brazil. Our purpose in this work was
to study the natural history and composition of the Cerrado snakes
of Itirapina region. We provide basic knowledge that can help the
understanding of how Cerrado snake assemblages are structured,
and it can be used in management and conservation practices for the
remnant and highly fragmented Cerrado areas in Sdo Paulo state.

Material and Methods

1. Study area

We collected most of the data in Estacdo Ecoldgica de Itirapina
(ca. 2,300 ha), located in the municipalities of Itirapina and Brotas
(22°11°257-22° 14’557 S and 47° 51 417-47° 55’ 48” W; 720-750 m
elevation). The reserve is covered by well preserved, natural Cerrado
vegetation, mainly campo limpo (grasslands), campo sujo (grasslands
with scattered shrubs), campo cerrado (grasslands with scattered shrubs
and trees), gallery forests, and marshes. The climate of this region is
mesothermic with a marked dry season from April to September, and a
wet season from October to March. Occasional frosts occurred in win-
ter, usually in June and July. Detailed information on EEI vegetation,
climate, and soil, as well as color pictures of the Cerrado physiognomic
forms, are available in Brasileiro et al. (2005).

Besides the reserve, we sampled disturbed Cerrado areas sur-
rounding the reserve, which include agriculture and cattle raising,
pine and eucalyptus plantations, and a dam. We also sampled ad-
ditional fragments of Cerrado close to the reserve (including an
area of cerrado sensu strictu), in the municipalities of Itirapina and
Brotas. The maximum distance from those areas to the reserve is
approximately 10 km.

2. Fieldwork

Snake sampling was carried out from September 1998 to March
2002. In these 43 months we made 101 trips to Itirapina, correspond-
ing to 446 days of fieldwork. Sampling was divided in two phases:
46 irregularly spaced trips were made from September 1998 to
February 2000 (113 days of fieldwork), and 55 regular fieldtrips (two
trips every month, each trip six days long) were made from February
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‘We used six methods for the snake sampling in the field:

1)Pitfall traps with drift fence (sensu Greenberg et al. 1994,
Cechin & Martins 2000). We installed three units of pitfall traps
with drift fence in three vegetation types (see Brasileiro et al.
2005): campo cerrado, campo sujo, and along the border of
gallery forest (beside the campo sujo; the frequent floodings
of gallery forest made the installation of pitfall traps inside
these forests impossible). Each unit of pitfall corresponded
to two 45 m trap lines, 100 m from each other. Each line had
four 100 L plastic buckets every 15 m, connected by a 60 cm
high plastic net fence. The buckets were perforated on the
bottom to avoid the accumulation of rain water. The fence was
buried 10 c¢m into the soil. It was attached to wooden stakes,
and installed passing 10 cm depth from the top border of each
bucket (see Figure 1 of Cechin & Martins 2000). A piece of
styrofoam (25 x 24 X 5 cm), supported by wood sticks, and a
small water plate were placed inside each bucket to provide
moisture and shelter to prevent dehydration of the snakes. We
installed a total of nine trap units (18 lines, 72 buckets, and
810 m of fences). We sampled the pitfall traps twice a month
in periods of five consecutive days during the regular sampling.
Thus, we sampled a total of 293 non-consecutive days of pitfall
traps, corresponding to 21,096 bucket-days;

2)Coverboards (Parmelee & Fitch 1995) were artificial shelters
for snakes, corresponding to a 1.1 x 1.1 m square made of
wood, four or six mm thick, placed on the ground after clearing
the vegetation. We installed a total of 72 coverboards, each of
them 5 m from each pitfall trap bucket, perpendicular to the
drift fence. We inspected each coverboard on the same day as
pitfall traps, including the day we opened the traps. We sampled
143 non-consecutive days of coverboards, corresponding to
10,296 inspections;

3) Time constrained search (sensu Campbell & Christman 1982,
Scott et al. 1989, Martins & Oliveira 1998) consisted of walking
slowly, searching for snakes in all visual accessible microhabi-
tats. The sampling effort and encounter rate of snakes were
based on person-hours of search (Martins & Oliveira 1998).
Each snake found was captured by hand, tongs, or hooks, and
venomous species were handled with plastic tubes. We recorded
on field forms data on behavior, morphology, capture location,
and other information (see Sawaya 2004). The defensive behav-
ior of snakes was recorded during the approach of an observer
and/or the specimen handling, and the number of observations
of each behavior refers to the number of different individuals
that showed that behavior. We performed 899.9 person-hours of
searching in different vegetation types in the EEI and disturbed
areas in its surroundings;

4)Road sampling was the sighting of snakes on paved and un-
paved roads both inside the reserve and in its surroundings.
We used the unpaved roads commonly used for the pitfall
trap inspection, and additional unpaved roads for this pur-
pose, besides roads outside the reserve. The sampling effort
was quantified in km covered, and usually the vehicle speed
was 20-30 km/h, with a maximum of 40 km/h. We sampled
3,580.9 km of roads;

5)Incidental encounters corresponded to the sighting of snakes
alive or dead during other activities than the sampling with
the above methods, like moving among sampling areas. We
included specimens found inside and outside the reserve, as
well as those found in its vicinity and access roads, and snakes
found beside the fences of the pitfall traps. The sampling effort
of incidental encounters was considered as the total number of
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Figure 1. Cerrado (o), other open habitats (Pantanal, Pampa e Caatinga; a),
Atlantic Forest (0), and Amazon (%) localities used for comparison among
Brazilian snake assemblages: 1) Itirapina (Sdo Paulo state); 2) Parque
Nacional das Emas (Goids state); 3) Manso River (Mato Grosso state);
4) Pampa from Santa Maria (Rio Grande do Sul state); 5) Pantanal from
Poconé (Mato Grosso state); 6) Caatinga from Exu (Pernambuco state);
7) Estacao Ecoldgica Juréia-Itatins (Sdo Paulo state); 8) southern Bahia
(Bahia state); 9) Central Amazon (Manaus; Amazonas state); and 10) East
Amazon (Para state).

Figura 1. Localidades de Cerrado (o), outras dreas abertas (Pantanal, Pampa e
Caatinga; A), Mata Atlantica (O) e Amazonia () utilizadas para comparagio
de taxocenoses de serpentes brasileiras: 1) Itirapina (SP); 2) Parque Nacional
das Emas (GO); 3) Rio Manso (MT); 4) Pampa de Santa Maria (RS); 5)
Pantanal de Poconé (MT); 6) Caatinga de Exu (PE); 7) Estagdo Ecoldgica
Juréia-Itatins (SP); 8) sul da Bahia (BA); 9) Amazdnia Central (Manaus; AM);
e 10) Amazonia Oriental (PA).

6) Local collectors (see Cunha & Nascimento 1978). We distrib-
uted 30 L plastic containers with 10 L of 10% formaldehyde
to people from farms and properties surrounding the reserve,
in which they stored snakes they killed during their daily
activities. We did not ask local inhabitants to kill the snakes.
We just asked them to save the snakes they normally kill. We
distributed eight containers, which were inspected monthly, so
the total sampling effort was 167 container-months. The eight
localities where we distributed the containers included different
Cerrado physiognomic forms, but all had human disturbances.
Therefore, the snakes collected by this method were considered
as coming from disturbed areas.

Specimens collected were deposited in the Museu de Histéria
Natural da Universidade Estadual de Campinas (ZUEC), and Colecao
Herpetol6gica Alphonse Richard Hoge of the Instituto Butantan
(IBSP). However, most of the individuals captured were marked and
released at the site of capture.

We considered rarely, with intermediate frequency and frequently
found the species with one to eight records, 12 to 21, and more than
30 records, respectively (see Table 1).

3. Laboratory work

Besides the snakes found during our study, we included in our
species list (Table 1) records of six specimens from literature and sci-
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Table 1. Snakes recorded in the Estagdo Ecoldgica de Itirapina and the Itirapina region. Number of individuals found (N) and percentage of the total number
of individuals (%).

Tabela 1. Serpentes registradas na Esta¢ao Ecolégica de Itirapina e regido de Itirapina. Nimero de individuos (N) e porcentagem em relagio ao niimero total
de individuos (%).

Family/Species N %o
LEPTOTYPHLOPIDAE
Leptotyphlops koppesi Amaral, 1955 20 2,6
BOIDAE
Boa constrictor Stull, 1932 12 1,6
Epicrates cenchria (Cope 1862)" 1 0,1
COLUBRIDAE
Apostolepis dimidiata (Jan 1862) 8 1,1
Atractus pantostictus Fernandes & Puorto 1993 37 4,9
Boiruna maculata (Boulenger 1896)? 1 0,1
Chironius flavolineatus (Boettger 1885) 14 1,9
Helicops modestus Giinther, 1861 8 1,1
Liophis jaegeri (Glinther 1858) 3 0.4
Liophis meridionalis (Schenkel 1902) 36 4.8
Liophis poecilogyrus (Schlegel 1837) 32 4,2
Lystrophis nattereri (Steindachner 1869) 21 2,8
Oxyrhopus guibei (Hoge & Romano 1977) 40 5,3
Oxyrhopus rhombifer Duméril, Bibron & Duméril 1854 51 6,7
Phalotris lativittatus Ferrarezzi 1993 7 0,9
Phalotris mertensi Hoge, 1955! 6 0,8
Phalotris multipunctatus Puorto & Ferrarezzi, 19932 - -
Philodryas aestiva (Duméril, Bibron & Duméril 1854) 3 0,4
Philodryas livida (Amaral 1923)? - -
Philodryas olfersii (Lichtenstein 1823)'3 - -
Philodryas patagoniensis (Girard 1858) 6 0,8
Phimophis guerini (Duméril, Bibron & Duméril 1854) 4 0,5
Pseudablabes agassizii (Jan 1863) 18 2,4
Rhachidelus brazili Boulenger 1908! 1 0,1
Sibynomorphus mikani (Schlegel 1837) 20 2,6
Simophis rhinostoma (Schlegel 1837) 17 2,2
Taeniophallus occipitalis (Jan 1863) 12 1,6
Tantilla melanocephala (Linnaeus 1758) 52 6,9
Thamnodynastes hypoconia (Cope 1860) 32 4,2
Waglerophis merremii (Wagler 1824) 1 0,1
ELAPIDAE
Micrurus frontalis (Duméril, Bibron & Duméril 1854) 2 0,3
VIPERIDAE
Bothrops alternatus Duméril, Bibron & Duméril, 1854 75 99
Bothrops itapetiningae (Boulenger 1907) 50 6,6
Bothrops moojeni Hoge, 1966 52 6.9
Bothrops pauloensis Amaral, 1925 14 1,9
Crotalus durissus (Laurenti 1768) 99 13,1

'species found inside the Estacdo Ecoldgica de Itirapina after the regular sampling.

2species not found, but recorded for the region (Puorto & Ferrarezzi 1993, Thomas & Fernandes 1996).
3species found in the Itirapina region after the end of the regular sampling.

lespécies encontradas na Estacdo EcolGgica de Itirapina apds a coleta regular de dados.

Zespécies ndo encontradas, mas registradas na regido (Puorto & Ferrarezzi 1993, Thomas & Fernandes 1996).
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(Puorto & Ferrarezzi 1993) and Philodryas livida (IBSP 7354, IBSP
7425, IBSP 8087, IBSP 45795, IBSP 56215; C. Nogueira, pers.
comm.; Thomas & Fernandes 1996). Three additional species were
recorded for the municipality of Itirapina: Chironius exoletus (IBSP
55359), Erythrolamprus aesculapii (IBSP 51588), and Micrurus
lemniscatus (IBSP 49754). As they are not typical of the Cerrado
physiognomic forms of the Itirapina region they were not included
in our species list (Table 1).

Laboratory work was also carried out to obtain information on
morphology, diet, and reproduction. We examined specimens col-
lected during this study in Itirapina and additional specimens from the
scientific collections IBSP and ZUEC from other cerrado localities.
We measured the snout-vent length (SVL) of 838 preserved snakes to
the nearest millimeter with a measuring tape. We also used additional
data from 2226 preserved snakes provided by other researchers.

In the Species Accounts we provide the average SVL for each
species and the number of specimens measured and/or considered.

4. Data analysis

We compared the species composition of Itirapina with those from
five other open vegetation areas and four forested areas in Brazil.
We included snake assemblages from the following localities in our
analysis (Figure 1): Cerrado at Itirapina (S@o Paulo state; this study);
Cerrado at Emas (Goias state; P. H. Valdujo, pers. comm.); Cerrado at
Manso River (Mato Grosso state; Striissmann 2000; C. Striissmann,
pers. comm.); Pampa at Santa Maria (Rio Grande do Sul state; Cechin
1999); Pantanal at Poconé (Mato Grosso state; Striissmann & Sazima
1993); Caatinga at Exu (Pernambuco state; Vitt & Vangilder 1983);
Atlantic Forest at Juréia (Sao Paulo state; Marques 1998); Atlantic
Forest at Bahia (Bahia state; Argdlo 1992); Amazonian forest at
Manaus (Amazonas state; Martins & Oliveira 1998); and Amazonian
forest at the eastern portion of the state of Pard (Cunha & Nascimento
1978). We listed the presence and absence of 201 snake species from
10 snake assemblages; we excluded from each of the ten species lists
those species considered as typical of other biomes (see complete
species list in Sawaya 2004, in which Philodryas livida was included
for Itirapina). We performed a principal coordinates analysis (PCO),
using the Gower’s similarity coefficient, and a cluster analysis, using
the Simple Matching Coefficient as a measure of similarity and the
Pair Group Average Method (UPGMA) as the clustering method
(Manly 1994, Sneath & Sokal 1973). The PCO can be viewed as a
generalized form of PCA (principal component analysis) and is use-
ful in situations where there are more variables (species) than cases
(snake assemblages). The multivariate analyses were performed in
MVSP 3.1 software (Kovach 1999).

5. Taxonomic remarks

We restricted our identifications to the species level, but we
included below some taxonomic remarks related to the forms found
at [tirapina.

Boa constrictor Linnaeus, 1758 could include two distinct
forms, presently referred to Boa constrictor constrictor, distributed
in Amazon and northern portions of Atlantic Forest, Cerrado, and
Caatinga, and B. c¢. amarali occurring in mesophitic forests and
central and southern portions of the Cerrado (Henderson et al. 1995,
Peters et al. 1986). The later form is recorded in Itirapina. Besides
the different distribution, Boa constrictor constrictor has darker
coloration (see color picture in Martins & Oliveira 1998) than Boa
constrictor amarali (see below Figure 6).

Epicrates cenchria includes seven subspecies (Pizzatto 2006), but
Epicrates cenchria cenchria and E. c. hygrophilus are synonyms, as
well as E. c. crassus and E. c. polylepis, and Epicrates c. maurus and

in Itirapina, is the form that occurs in the Brazilian Cerrado (Passos
2003, Pizzatto et al. 2006).

Liophis poecilogyrus is presently divided in four subspecies (cf.
Dixon & Markezich 1992). Those subspecies were considered as full
species by Fernandes (2006). Liophis poecilogyrus schotti, the typical
form from the Cerrado, was recorded in Itirapina.

The name Tantilla melanocephala is used in the present study
as it is the valid specific name used to the forms that occurs in
Amazon and the Cerrado. However, it is possible that the name
Tantilla pallida Cope, 1887, synonymized to 7. melanocephala by
Wilson & Mena (1980), is applicable to the Cerrado forms (Sawaya
& Sazima 2003).

Crotalus durissus may include seven subspecies, but there is no
available study clarifying its taxonomic status (Vanzolini et al. 1980).
The form recorded in Itirapina could be assigned to C. d. terrificus
Laurenti, 1768.

Results

1. Species composition

We recorded 36 Cerrado snake species in the Itirapina region,
among 755 individuals found in the field and six additional specimens
recorded in collections, belonging to 25 genera and five families
(Table 1).

2. Comparisons with other brazilian snake assemblages

The first two axes of the Principal Coordinates Analysis (PCO;
Figure 2) together explained 45.7% of the total data variance (axis 1:
eigenvalue = 0.85 and 30.0% of variance; axis 2: eigenvalue = 0.45
and 15.7% of variance). The PCO axis 1 ordinated the snake assem-
blages in two main groups (dashed lines in Figure 2): group 1 (to the
far right) contains the Amazon assemblages, and group 2 (middle of
the figure) contains the other assemblages including the two from
the Atlantic Forest. Those were also the main groups defined in the
cluster analysis (Figure 3).

The PCO axis 2 ordinated the open habitats and Atlantic Forest
assemblages in two groups, with the open habitat assemblages also
divided in two groups: one group of Cerrado assemblages, and another
group with the other open habitat assemblages (continuous lines in
Figure 2). Those two open habitat assemblage groups (Figure 2) were
consistent with the smaller groups defined in the cluster analysis
(Figure 3).

3. Natural history: species accounts

LEPTOTYPHLOPIDAE

1. Leptotyphlops koppesi Amaral, 1955,
“cobra cega”, Figures 4 and 5

A small species (average snout vent length (SVL) =241.2 mm;
range 141 to 340 mm; N = 40), captured with intermediate
frequency at the EEI. We found individuals in open cerrado
physiognomic forms inside the EEI: campo cerrado (N = 11),
and campo sujo (N = 8). Outside the reserve, we collected only
one juvenile (Figure 5) moving on a paved road that crosses
a pine plantation. Like other leptotyphlopids, it is primarily a
fossorial species which occasionally is active on the surface. It
was observed active on the surface during the rainy season, being
more abundant in the beginning of the rainy season in October
(N =6), and November (N = 6). We found two active individuals:
ajuvenile moving at sunset (ca. 06:00 PM) and one adult female at
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Figure 2. Ordination diagram of Principal Coordinates Analysis (PCO) of
snake species composition (presence and absence of 201 species) of six
assemblages of open habitats and four assemblages of forested habitats.
Axis 1: eigenvalue = 0.86 and 30.0% of total variance; Axis 2: eigenvalue =
0.44 and 15.6% of total variance. Dashed lines indicate main groups, and
continuous lines the smaller groups defined in the cluster analysis dendro-
gram (see Figure 3). O = Cerrado assemblages: Cerrado from Emas (GO:
Goids state), Cerrado from Itirapina (SP: Sdo Paulo state), and Cerrado
from Manso river (MT: Mato Grosso state); A = other open habitat as-
semblages: Caatinga from Exu (PE: Pernanbuco state), Pampa from Santa
Maria (RS: Rio Grande do Sul state), and Pantanal from Poconé (MT: Mato
Grosso state); O = Atlantic Forest assemblages: Atlantic Forest from Juréia
(SP: Sao Paulo state), and Atlantic Forest from Bahia (BA: Bahia state);
% = Amazon assemblages: East Amazon (east of Pard, PA: Par4 state), and
Central Amazon (Manaus, AM: Amazonas state). See species composition
of each assemblage in Sawaya (2004).

Figura 2. Diagrama de ordenacdo da Anélise de Coordenadas Principais
(PCO) da composicao de espécies de serpentes (presenga e auséncia de
201 spp.) de seis taxocenoses de drea abertas e quatro de dreas florestais.
Eixo 1: autovalor = 0,86 e 30,0% de variancia; eixo 2: autovalor = 0,44
e 15,6% de varidncia. As linhas pontilhadas indicam os grupos maiores,
e as linhas continuas os grupos menores no dendrograma da andlise de
agrupamento (veja Figura 3). O = taxocenoses de Cerrado: Cerrado de
Emas (GO), Cerrado de Itirapina (SP), Cerrado do rio Manso (MT); A =
taxocenoses de outras dreas abertas: Caatinga de Exu (PE), Pampa de
Santa Maria (RS), Pantanal de Poconé (MT); O = taxocenoses de Mata
Atlantica: Mata Atlantica da Juréia (SP) e Mata Atlantica da Bahia (BA);
¥ = taxocenoses amazonicas: Amazonia Oriental (leste do Pard, PA) e
Amazonia Central (Manaus, AM). Para a composicao de espécies de cada
taxocenose, veja Sawaya (2004).

and pupae, ingesting adults only occasionally, and less frequently
termite soldiers and beetle larvae (R. J. Sawaya, J. P. Miranda,
unpublished data). It is an oviparous species, with relatively low
fecundity (five to seven eggs), and egg laying probably occurs in
the middle of the rainy season, in early December (unpublished
data). In the Itirapina region, adults are dark grey on the dorsum,
and the venter is light grey (Figure 4), while the juvenile is pink
(Figure 5). When handled, it may thrash the body (N = 1) and/
or press the sharp tip of the tail against the captor’s hand (N = 2;

8 - Atlantic Forest Bahia (BA)
7 - Atlantic Forest Juréia (SP)
3 - Cerrado Manso (MT)
1 - Cerrado ltirapina (SP)
2 - Cerrado Emas (GO)
5 - Pantanal Poconé (MS)
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10 - East Amazon (PA)
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Simple Matching Coefficient (UPGMA)

Figure 3. Cluster analysis diagram from snake species composition (presence
and absence of 201 species) of six assemblages of open habitats and four
assemblages of forested habitats: Central Amazon (Manaus, AM: Amazonas
state), East Amazon (east of Pard, PA: Pard state), Caatinga from Exu (PE:
Pernanbuco state), Pampa from Santa Maria (RS: Rio Grande do Sul state),
Pantanal from Poconé (MT: Mato Grosso state), Cerrado from Emas (GO:
Goids state), Cerrado from Itirapina (SP: Sdo Paulo state), Cerrado from
Manso river (MT: Mato Grosso state), Atlantic Forest from Juréia (SP: Sdo
Paulo state), and Atlantic Forest from Bahia (BA: Bahia state). See species
composition of each assemblage in Sawaya (2004).

Figura 3. Dendrograma da andlise de agrupamento resultante da composigdo
de espécies de serpentes (presenga e auséncia de 201 spp.) de seis taxocenoses
de drea abertas e quatro de dreas florestais: Amazonia Central (Manaus, AM),
Amazonia Oriental (leste do Pard, PA); Caatinga de Exu (PE); Pampa de Santa
Maria (RS); Pantanal de Poconé (MT); Cerrado de Emas (GO); Cerrado de
Itirapina (SP); Cerrado do Rio Manso (MT); Mata Atlantica da Juréia (SP);
e Mata Atlantica da Bahia (BA). Para a composicdo de espécies de cada
taxocenose, veja Sawaya (2004).

Figure 4. Leptotyphlops koppesi.
Figura 4. Leptotyphlops koppesi.

BOIDAE

1. Boa constrictor Linnaeus, 1758, “jib6ia”, Figure 6

A large species (average SVL = 1024.4 mm; range 390 to
1790 mm; N = 110), rarely found at the EEI, but with intermediate
frequency in the Itirapina region. We found this species in almost
all vegetation types inside the EEI: campo sujo (N = 1), campo
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Figure 5. Leptotyphlops koppesi juvenile; photo: O. A. V. Marques.
Figura 5. Leptotyphlops koppesi jovem; foto: O. A. V. Marques.

.
N
Figure 6. Boa constrictor.

Figura 6. Boa constrictor.

frequently found outside the reserve in disturbed areas (N = 7),
and altered forests along water courses. It is a semiarboreal
species, and was found on the ground (N =5), and on the vege-
tation (N = 2), one of them captured over 5 m above the ground.
It was more frequently found during the rainy season, between
October and March (N = 8), but was also captured in April, May,
and August (N = 4). We found active individuals during the day
(N = 4), but it can also be active at night (cf. Vanzolini et al.
1980; Marques et al. 2001). We found six birds and one opossum,
Didelphis albiventris (Marsupialia, Didelphidae), in the gut of
the specimens examined. It is a viviparous species, and three
individuals from the Sdo Paulo state showed 16 vitellogenic
ovarian follicles (L. Pizzatto, pers. comm.; Pizzatto 2006). When
handled, it may strike (N = 1) and bite (N = 1).

2. Epicrates cenchria (Cope 1862), “salamanta”, Figure 7

A large species (average SVL = 910.4 mm; range 320 to
1371 mm; N = 107), rarely found at the EEI and the Itirapina
region. We found only one individual dead on a paved road near
the reserve. After the regular snake sampling we found another
individual inside the reserve, at night in the campo sujo. It occurs
in open Cerrado habitats (C. Nogueira, pers. comm.). It is mainly

P 4
Figure 7. Epicrates cenchria.

Figura 7. Epicrates cenchria.

both during the day and night. Epicrates cenchria feeds mainly
on birds and mammals (Henderson 1993). One individual collec-
ted in Itirapina and two captured in Mato Grosso state (western
Brazil) had fur in its gut contents (L. Pizzatto, pers. comm.). It
is a viviparous species. One individual from Mato Grosso do
Sul state, Western Brazil, had eight embryos in the oviduct, and
another individual from Paran4 state, southern Brazil gave birth
to 14 newborn (L. Pizzatto, pers. comm.). When disturbed, can
gape its mouth (N = 1; Figure 7), bite, coil the tail, and hide the
head (N = 1).

COLUBRIDAE

1. Apostolepis dimidiata (Jan, 1862), “falsa coral”, Figures 8 and 9

A small species (average SVL = 387.8 mm; range 196 to
634 mm; N =46), rarely found at the EEI and the Itirapina region.
We found only three individuals inside the reserve, in open cerra-
do like campo sujo (N = 1), and campo cerrado (N = 2). We found
five individuals in altered areas outside the reserve. Mainly a fos-
sorial species, but also terrestrial, it was found on the soil surface
only during the rainy season, between October and March. We
found a fresh roadkill at 11:35 PM, indicating nocturnal activity.
However, it is possible that it can also be active during the day,
as observed for another elapomorfine, Phalotris lativittatus. One
preserved specimen had one amphisbaenian in the stomach. Like
other elapomorfines, its diet is based probably on amphisbaenians
and other elongate fossorial vertebrates (cf. Savitzky 1979). It is
an oviparous species, but detailed information on its reproduction
is not available. When handled, it may hide the head under the
body or burrow it into the soil, and at the same time raise the tail,
which is similar in color to the head (N = 1; Figure 9).

2. Atractus pantostictus Fernandes & Puorto, 1993, “cobra da
terra”, Figure 10

A small species (average SVL = 260.6 mm; range 106 to
469 mm; N = 64), frequently found within EEI. It is limited almost
exclusively to riparian areas, especially the border of the gallery
forest (N = 30). We also found individuals close to a flooded
area (N = 1), in campo cerrado (N = 1), campo sujo (N = 3), and
altered areas (N = 2). It is cryptozoic (lives within the leaf litter),
but probably also fossorial and terrestrial. Although we caught
many individuals with pitfall traps, it is rarely seen. It is active on
the surface during the wet season, mainly between October and
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Figure 8. Apostolepis dimidiata.
Figura 8. Apostolepis dimidiata.

Figure 9. Apostolepis dimidiata.
Figura 9. Apostolepis dimidiata.

Figure 10. Atractus pantostictus.

Figura 10. Atractus pantostictus.

in September (N = 3) and March (N = 1). Based on four active
individuals captured, it is a nocturnal species. The diet is based on
earthworms (Oligochaeta; N = 10), but we found scales of a small
lizard in the gut contents of one specimen (R. J. Sawaya, M. E.

three to four relatively large eggs (Fernandes & Puorto 1993,
Cassimiro et al. 2002). In Sao Paulo (Sao Paulo state) one egg
clutch was recorded in January (Fernandes & Puorto 1993), and in
Belo Horizonte (Minas Gerais state) one egg clutch was recorded
in the beginning of March (Cassimiro et al. 2002), both from
captive individuals. Like other Atractus species, A. pantostictus
produces relatively large eggs when compared to other colubrids
(0. A. V. Marques, pers. obs.).

3. Boiruna maculata (Boulenger 1896), “mucurana”, Figure 11

A large species (average SVL = 809.9 mm; range 306 to
1467 mm; N = 106), rarely found in the Itirapina region. We
did not find specimens during the sampling period. The species
was recorded in a private snake collection of a local inhabitant.
No individual was found inside the reserve but it is likely this
terrestrial species occurs there. As observed for related species,
it is typical of open Cerrado habitats (C. Nogueira, com. pess.).
The diel activity is unknown, but it is probably nocturnal like
other pseudoboines (Marques 1998). Like other species related
to the genus Clelia, it probably feeds on lizards, snakes, and
mammals (Vanzolini et al. 1980, Marques et al. 2001, Pinto
& Lema 2002). One preserved specimen had a snake in the
stomach (L. Pizzatto, pers. comm.). It is an oviparous spe-
cies that lays four to 15 eggs and breeds throughout the year
(Pizzatto 2005).

4. Chironius flavolineatus (Boettger 1885), “cobra cip6”, Figure 12

A moderate-size species (average SVL = 620.1 mm; range
245 to 842 mm; N = 46), found with intermediate frequency at
EEI and in the Itirapina region. We found this species in all cer-
rado physiognomic forms, like marsh (N = 1), border of gallery
forest (N = 3), campo sujo (N = 3), and campo cerrado (N = 3).
It occurs also in altered areas outside the reserve (N = 4). It is
a semiarboreal species (Dixon et al. 1993), but is often found
on the ground, as we captured most of the individuals in pitfall
traps (N = 7) or killed on roads (N = 3). The only specimen ob-
served on the vegetation was resting on a small tree in a campo
sujo area, ca. 2 m high, around 11:00 PM. It was captured more
frequently during the rainy season, between October and March
(N = 10), but it was also found in April (N = 2), July (N = 4),
and August (N = 1). A higher activity in October and December
was also mentioned by Dixon et al. (1993). We found two of
the three individuals killed on roads during the day, and another
individual was observed being preyed upon by a white-tailed
hawk, Buteo albicaudatus (Accipitridae), around 10:30 AM
(Sawaya et al. 2003a). Thus, it is probably a diurnal species, as
other species of the genus (cf. Marques et al. 2001, Rodrigues
2007). It feeds mainly on amphibians of the family Hylidae
(Dixon et al. 1993). It is an oviparous species. There are records
of females with eggs in the oviduct collected in November and
December, and the number of eggs varies from three to eight
(cf. Dixon et al. 1993).

5. Helicops modestus Giinther, 1861, “cobra d’agua”, Figure 13

A small species (average SVL = 328.6 mm; range 116 to
633 mm; N = 228), rarely found at the EEI and the Itirapina
region, possibly due to our scant sampling in aquatic habitats.
‘We found four individuals in a natural pond near a stream lined
by a gallery forest. After the sampling period, some individuals
were also found in temporary ponds inside tadpole traps (C.
A. Brasileiro, pers. comm.) and in pitfall traps on the border
of a gallery forest. It occurs also in altered areas around the
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Figure 11. Boiruna maculata (juvenile; Botucatu, SP; photo: I. Sazima).

Figura 11. Boiruna maculata (jovem; Botucatu, SP; foto: I. Sazima).

Figure 12. Chironius flavolineatus.

Figura 12. Chironius flavolineatus.

Figure 13. Helicops modestus (Jundiai, SP).

Figura 13. Helicops modestus (Jundiai, SP).

water bodies. We found individuals in October and April (N =
8), six of them at night. It feeds on fish and anurans (adults and
tadpoles). It is a viviparous species, and in southeastern Brazil
its reproductive cycle is seasonal, with vitelogenic follicles and

& Abe 1981, Picchi 2001), and it gives birth to 2-45 neonates
(Lopes & Abe 1981).

6. Liophis jaegeri (Giinther, 1858), “cobra verde”, Figure 14

A small species (average SVL = 339.2 mm; range 196 to
477 mm; N = 49), rarely found at the EEI. We found two indivi-
duals at the border of the gallery forest and one in campo sujo.
It was not found outside the reserve. It is probably a terrestrial
species, as most of the species of the genus, but it can also be
semi-fossorial or semi-aquatic (cf. Dixon 1980). We found active
individuals at the EEIl in September (N = 1), January (N = 1), and
March (N = 1). In Rio Grande do Sul state it is active between
October and April (Di-Bernardo 1998). It is mainly a diurnal
species, but it can be active at night (Cechin 1999, Di-Bernardo
1998). It is specialized in anurans (Cechin 1999, Di-Bernardo
1998), mainly leptodactylids (Frota 2005). It is an oviparous
species, and the reproductive cycle is seasonal, with vitellogenic
ovarian follicles from August to March, and eggs in the oviduct
from September to January (Frota 2005).

7. Liophis meridionalis (Schenkel 1902), “cobra listrada”,
Figures 15 and 16

A small species (average SVL =414 mm; range 141 to 649 mm;
N = 100), frequently found at the EEI. We found individuals
mainly in campo sujo (N = 21), but also in campo cerrado
(N = 6), and at the border of the gallery forest (N = 8). Only
one specimen was found in an altered area outside the reserve.
It seems to be more active during the rainy season, from Oc-
tober to March (N = 25), being captured most often in March
(N = 10). We also found active individuals in April (N = 3),
June (N = 2), July (N = 1), August (N = 3), and September
(N =2). We recorded only diurnal activity (N = 2). Its diet is
specialized on anurans (N = 5). It is an oviparous species, and
the female reproductive cycle is seasonal, with vitelogenesis
from September to March (J. E. S. Natali, R. J. Sawaya, unpu-
blished data). One preserved female (SVL 505 mm) from Sao
Paulo State had seven eggs in the oviduct. When handled, it
may discharge from the cloaca (N = 1), thrash the body (N = 6),
and/or gape the mouth exhibiting the red and black tongue
(N = 4; Figure 16).

8. Liophis poecilogyrus (Schlegel, 1837), “cobra capim”,
Figures 17, 18 and 19

A moderate-sized species (average SVL = 379.9 mm; range
118 to 807 mm; N = 200), frequently found at the EEL. We found
individuals mainly at the border of the gallery forest (N = 15) and
in campo sujo (N = 10), but also in campo cerrado (N = 2) and
marshes (N = 1). Only three individuals were found in altered
areas outside the reserve. It is a terrestrial species (Vitt 1983,
Striissmann & Sazima 1993, Marques et al. 2001). It is more acti-
ve during the rainy season, between October and March (N =27),
being more common in October (N = 7) and November (N = 7).
It was also found active in April (N = 2) and September (N = 3).
We recorded only nocturnal activity (N = 2) in the field, and two
individuals were found resting during the day under coverboards.
It is probably also diurnal, since diurnal activity was recorded in
other regions (Dixon & Markezich 1992, Striissmann & Sazima
1993, Marques et al. 2001). It is specialized on frogs (N = 8; cf.
Striissmann & Sazima 1993), although lizards were also recorded
as prey (N = 2). It is an oviparous species that produces four to
nine eggs (N = 5). Secondary vitelogenesis occurs from August
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Figure 14. Liophis jaegeri.

Figura 14. Liophis jaegeri.
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Figure 15. Liophis meridionalis.
Figura 15. Liophis meridionalis.

Figure 16. Liophis meridionalis.
Figura 16. Liophis meridionalis.

Egg laying probably occurs around the beginning of the rainy
season, as we recorded females with eggs in October (N = 2),
November (N = 1), and December (N = 1). Hatching probably

Figure 17. Liophis poecilogyrus.
Figura 17. Liophis poecilogyrus.

Figure 18. Liophis poecilogyrus.
Figura 18. Liophis poecilogyrus.
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Figure 19. Liophis poecilogyrus (juvenile).
Figura 19. Liophis poecilogyrus (jovem).

southern Brazil its reproductive cycle is highly seasonal (Maciel
2001), but it is possible that at lower latitudes its reproductive
cycle is longer; such latitudinal variation was described for the
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shows great variation in color pattern, from brown (Figure 17) to
reddish brown (Figure 18), yellowish brown or combinations of
those patterns, with or without a black nuchal collar. Juveniles
always show a brown and black variegated pattern, a black nu-
chal collar and a brown head (Figure 19). When handled, it may
flatten the body (N = 3), triangulate the head (N = 3), discharge
from the cloaca (N = 3) thrash the body (N = 1) and/or gape the
mouth (N =1).

9. Lystrophis nattereri (Steindachner 1869), “cobra-nariguda”,
Figure 20

A small species (average SVL = 272.2 mm; range 135 to
442 mm; N = 73), found with intermediate frequency at the EEI.
It was virtually restricted to the campo sujo. Of the 21 individuals
found, 20 were in campo sujo, and one at the transition between
campo sujo and gallery forest. We did not find any individual
outside the reserve. It is a habitat specialist species, occurring in
areas of sandy soil, and its populations seem to be declining in
Séo Paulo state (Marques et al. 1998, Sawaya 2004). In Brasilia
and Parque Nacional das Emas (central Brazil), where the species
seems relatively rare, it is also restricted to open Cerrado areas
and some specimens were found in clay rich soils (C. Nogueira,
pers. comm.). As other open cerrado and grassland species, it is
probably highly threatened in Sdo Paulo state.

It is possibly a fossorial and terrestrial species, as Lystrophis
dorbignyi, acommon species in sand dunes of Rio Grande do Sul
state (Oliveira et al. 2001). Its activity on the surface is virtually li-
mited to the rainy season, being more captured in October (N = 5)
and November (N = 5). We found only one individual in April
and another one in August. It is probably a diurnal species since
we found two individuals active during the day, at 06:25 AM and
04:15 PM. Other three specimens observed in other Cerrado areas
were also active during the day (C. Nogueira, pers. comm.). The
specimen found at 06:25 AM was being preyed upon by a white-
tailed hawk, Buteo albicaudatus (Accipitridae; Brasileiro et al.
2003). It feeds mainly on lizard and/or snake eggs (N = 6) and
gymnophthalmid lizards (N = 3; R. J. Sawaya, C. A. Brasileiro,
unpublished data). It is an oviparous species, and lays two to ten
eggs (N = 6), five on average. The specimens examined indicate
a seasonal reproductive cycle with secondary vitelogenesis from
October to February. Its color pattern in Itirapina (Figure 20)
is very similar to that of Bothrops itapetiningae (Figure 41),

Figure 20. Lystrophis nattereri.

of which it is possibly a mimic (Brasileiro et al. 2003). When
handled, it may flatten the body (N = 3), thrash the body (N =2),
strike with the mouth closed (false strike; N = 1), and coil the
tail (N =1).

10. Oxyrhopus guibei (Hoge & Romano 1977), “falsa coral”,
Figure 21

A moderate-sized species (average SVL = 615.4 mm; range
189 to 1060 mm; N = 222), frequently found at the EEI and the
Itirapina region. We found individuals throughout all cerrado
physiognomic forms like border of gallery forest (N = 12),
campo sujo (N = 8), campo cerrado (N = 6), and altered areas
inside and outside the reserve (N = 11). It is mainly terrestrial,
but we found one adult moving on a grass tuft about 30 cm from
the ground. It is active throughout the year, but found more fre-
quently in October (N =9) and March (N = 6). In southeastern
Brazil the adults seem to be less active at the end of the rainy
season, and more active at the beginning of the rainy season
(Pizzatto & Marques 2002). We found this species active mainly
at night (N = 5), but one individual was found active during the
day. It feeds mainly on lizards and mammals (Sazima & Abe
1991, Sazima & Haddad 1992, Andrade & Silvano 1996). It is
an oviparous species and lays three to 20 eggs. The reproductive
cycle is continuous, but the recruitment occurs mainly at the end
of the rainy season and the beginning of the dry season (Pizzatto
& Marques 2002). Its color pattern (triads) is similar to that of
the coral snake Micrurus frontalis (see Figure 21 and 39), which
also occurs at the EEI Thus, it may be considered a mimic of
M. frontalis. When handled, it may thrash the body (N = 4) and
discharge from the cloaca (N = 4).

11. Oxyrhopus rhombifer Duméril Bibron & Duméril, 1854, “falsa
coral”, Figure 22

A small species (average SVL = 369 mm; range 149 to 685 mm;
N =45), frequently found at the EEL. We found individuals mainly
in open cerrado physiognomic forms like campo sujo (N = 24)
and campo cerrado (N = 18), but it also occurs at the border of
the gallery forest (N =9). We did not find any specimens outside
the reserve. It is mainly a terrestrial species, but two juveniles
were observed moving on leaves of saplings ca. 15 to 20 cm from
the ground. It is active virtually throughout the year, but it was
found most frequently in March (N = 15). It is mainly a nocturnal
species (N = 6), but we found one individual active during the
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Figure 22. Oxyrhopus rhombifer.
Figura 22. Oxyrhopus rhombifer.

day (N = 1). One individual was observed being preyed upon by
a Burrowing Owl, Speotyto cunicularia (Strigidae), at 9:45 PM
(Sawaya et al. 2003b). It feeds on lizards (N = 5) and mammals
(N = 7; R. J. Sawaya, L. Pizzatto, unpublished data). It is an
oviparous species, but detailed information on its reproduction
is not available. Its color pattern consists of red, yellow, and
black irregular bands. It may be considered an imperfect mimic
of coral snakes (see Figures. 22 and 39). When handled, it may
discharge from the cloaca (N = 8), thrash the body (N = 7), and
flatten the body (N = 3).

12. Phalotris lativittatus Ferrarezzi, 1993, Figure 23

A moderate-sized species (average SVL = 487.4 mm;
range 232 to 706 mm; N = 40), rarely found at the EEI and
the Itirapina region. We found individuals in campo cerrado
(N = 2), campo sujo (N = 1), border of the gallery forest
(N = 1), and altered areas outside the reserve (N = 3). It is
mainly a fossorial species, found active on the surface during
the rainy season, from October to February. One individual was
found active in the morning, and another at night at 9:05 PM,
indicating both diurnal and nocturnal activity. One amphisba-
enian was found in its gut (H. Ferrarezzi, pers. comm.). Like
other elapomorphines, it is probably specialized on amphis-
baenians and other elongate fossorial vertebrates (cf. Savitzky
1979). It is an oviparous species, but detailed information on
its reproduction is not available.

13. Phalotris mertensi Hoge, 1955, “falsa coral”, Figure 24

A large species (average SVL = 802.2 mm; range 304 to
1262 mm; N = 50 rarely found at the EEI and the Itiapina
region. We found six individuals in altered areas outside the
reserve. After the regular sampling, one individual was found
inside the reserve in campo sujo. It is mainly a fossorial spe-
cies, found active on the surface during the rainy season from
October to March (N = 6). It was observed active during the
day (N = 1) and at night (N = 3), indicating it is both diurnal
and nocturnal. It is an oviparous species with a seasonal repro-
ductive cycle; vitelogenesis occurs from August to February
and eggs in the oviduct were found in December; mating
probably occurs around November (C. Herédias-Ribas, R. J.
Sawaya, unpublished data). There is no information about its

Figure 23. Phalotris lativittatus.
Figura 23. Phalotris lativittatus.

Figure 24. Phalotris mertensi (Paranapanema, SP; photo: O. A. V.
Marques).

Figura 24. Phalotris mertensi (Paranapanema, SP; foto: O. A. V. Marques).

on amphisbaenians and other elongate fossorial vertebrates
(cf. Savitzky 1979). Its color pattern, with a live red dorsum,
a white nuchal band, and a black head (Figure 24), may be
considered as mimetic of coral snakes (cf. Savage & Slowinsky
1992, Sawaya & Sazima 2003). Indeed, this pattern was less
preyed upon (i. e., protected) than controls in experiments with
clay models in Costa Rica (Brodie 1993).

14. Phalotris multipunctatus Puorto & Ferrarezzi, 1993, Figure 25

A small species (SVL =239 to 326 mm; N = 2), rarely found
at the Itirapina region. Only two specimens are known (holotype
and paratype), the former from Sao Paulo state and the latter from
Mato Grosso do Sul state. The specimen from Sdo Paulo state
was collected in 24 October 1980 at a farm (Fazenda Elba) in the
neighborhood of EEI (Puorto & Ferrarezzi 1993), thus, it may
occur inside the reserve. It may be mainly a fossorial species like
its congenerics. There is no information available on its natural
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Figure 25. Phalotris multipunctatus (preserved specimen). Figure 26. Philodryas aestiva.
Figura 25. Phalotris multipunctatus (espécime fixado). Figura 26. Philodryas aestiva.

15. Philodryas aestiva (Duméril Bibron & Duméril 1854), “cobra
verde”, Figure 26

A moderate-sized species (average SVL = 648.6 mm; range
210 to 983 mm; N = 56), rarely found at the EEI. We found three
individuals in campo sujo. We did not find any individuals in al-
tered areas outside the reserve. This species is often found on the
ground in areas of open cerrado (Serra da Canastra, Minas Gerais
state, and Parque Nacional das Emas, Goids state; M. Martins,
pers. obs., P. H. Valdujo, C. Nogueira, pers. comm.). One spe-
cimen was found in January and two in February. It is a diurnal
species (Di-Bernardo 1998, Marques et al. 2001; M. Martins,
pers. obs.). There is no available data on its diet. It is an oviparous
species; vitelogenesis occurs from April to December, and ovu-

lation from July to December (Fowler et al. 1998). One captive T ’
female laid 11 eggs (Fowler et al. 1998). When handled, it may Figure 27. Philodryas livida (Parque Nacional das Emas, GO; photo:

thrash the body (N = 2), discharge from the cloaca (N = 1), and ~ © Nogueira).
bite (N =1). Figura 27. Philodryas livida (Parque Nacional das Emas, GO; foto:

C. Nogueira).

16. Philodryas livida (Amaral, 1923), “cobra cip6”, Figure 27

A moderate-sized species (SVL = 471 to 693 mm; N = 2),
rarely found at the Itirapina region. Only five specimens are
registered in Itirapina region (Thomas & Fernandes 1996). One
of those specimens was found at a farm (Fazenda Elba) in the
neighborhood of EEI thus it may occur inside the reserve. Its
preferred habitat in southern Brazil (Mato Grosso do Sul and
Sao Paulo states) seems to be open Cerrado areas (Thomas &
Fernandes 1996). In central Brazil (Parque Nacional das Emas,
Goids state), it was also found in open Cerrado areas (Valdujo &
Nogueira 1999; C. Nogueira, pers. com.). There is no additional
information available on its natural history.

17. Philodryas olfersii (Lichtenstein 1823), “cobra verde”, Figure 28

A moderate-sized species (average SVL = 699.3 mm; range
285 to 1120 mm; N = 129), rarely found at the Itirapina region.
‘We found only one adult specimen (Figure 28) outside the reser- B %
ve, after the regular sampling. We did not find any individuals Figure 28. Philodryas olfersii.
inside the reserve, but it probably occurs there. It is a semiar-
boreal species (Hartmann 2001). It is found in open areas, but
mainly in the border and interior of forests, being active mainly
in late morning and early afternoon (Sazima & Haddad1992, 2005). It is an oviparous species, with secondary vitelogenesis
Hartmann 2001, Hartmann & Marques 2005). Philodryas olfer- occurring from May to January and ovulation from September
sii is an euryphagous species which feeds on anurans, lizards, to January (Fowler et al. 1998). Information on its fecundity

L o C T T T D

Figura 28. Philodryas olfersii.
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18. Philodryas patagoniensis (Girard 1858), “parelheira”, Figure 29 one individual was found in campo cerrado and another at the
A moderate-sized species (average SVL = 696.1 mm; range 205 border of the gallery forest. We did not find any individuals in

to 1120 mm; N = 140), rarely found at the EEI and the Itirapina altered areas outside the reserve. It seems to be a habitat specialist
region. We found individuals in campo sujo (N = 2), campo in open ﬁelfl habitats (C. Nogueira, pers. comm.) and it is probably
cerrado (N = 1), border of the gallery forest (N = 1), and altered threatened in Sdo Paulo state (Marques et al. 2006; Sawaya 2004).
areas outside the reserve (N = 2). It occurs mainly in grasslands It seems to be a primarily terrestrial species (Marques et al. 2006).

(cf. Hartmann 2001, Hartmann & Marques 2005, C. Nogueira We found individuals active throughout the year, except in May,
pers. comm.). It is mainly terrestrial (Fowler & Salomio 1994, -.IUIIG, a..nd. July. It iS.a diurna! species (Marque§ et al. 2006). It
Hartmann 2001, C. Nogueira, pers. comm.), but can use the is specialized on spiders, mainly lycosids, but it may also feed
vegetation occasionaly (Gonzaga et al. 1997, Hartmann 2001, on scorpions and lizards (Cei 1993, Marques et al. 2006). It is
Hartmann & Marques 2005). It was found active inside the re- an oviparous species that produces four to ten eggs, seven on

serve from October to March, which corresponds to the peak of average (N = 10). The reproduction is seasonal with secondary
its seasonal activity in other localities. In southern Brazil it was vitelogenesis from June to January, and ovulation from September

found active from September to June (Di-Bernardo 1998). It was to Febr.uary (Marquflzs et al. 2006). Two female§ COHCC&?d in the
found active during the day (N = 3; see also Di-Bernardo 1998, field laid five and eight eggs. When handled, it may discharge
Cechin 1999) and it is usually active in the hotter hours of the from the cloaca (N = 3), thrash the body (N = 2), bite (N = 2),
day (Hartmann 2001). It has a generalized diet, which includes and flatten the body (N = 1).

anurans, lizards, snakes, birds, and mammals (Di-Bernardo 1998, 21. Rhachidelus brazili Boulenger, 1908, “cobra preta”, Figure 32
Cechin 1999, Hartmann 2001, Hartmann & Marques 2005). It is
an oviparous species that lays three to 19 eggs (N = 7). The repro-
duction is seasonal, with secondary vitelogenesis occurring from
August to December and ovulation from October to December
(Fowler et al. 1998). When handled, it may thrash the body
(N =2), discharge from the cloaca (N = 1), and bite (N = 1).

A large species (average SVL = 905.7 mm; range 391 to
1311 mm; N = 41), rarely found at the EEI and the Itirapina
region. We found only one individual in an altered area outside
the reserve, but it may occur inside the EEI since after the regu-

19. Phimophis guerini (Duméril Bibron & Duméril 1854), Figure 30

A moderate-sized species (average SVL = 667.2 mm; range 252
to 1038 mm; N = 60), rarely found at the EEI and the Itirapina
region. We found individuals only in campo sujo (N = 3) and in an
altered area outside the reserve (N = 1). It seems to be a terrestrial
species (N = 3). We found active individuals from December
to March, at night (N = 3). It feeds mainly on lizards (N = 10),
but we also found fur in the gut of a juvenile (R. J. Sawaya,
J. P. Miranda, unpublished data). It is an oviparous species, but
detailed information on its reproduction is not available. When
handled, it may thrash the body (N = 1), discharge from the cloaca
(N =1), and bite (N =1).

20. Pseudablabes agassizii (Jan 1863), Figure 31
A small species (average SVL = 306.8 mm; range 200 to 453
mm; N = 100), found with intermediate frequency at the EEI.
Almost all individuals were found in campo sujo (N = 16), only

Figure 30. Phimophis guerini.
Figura 30. Phimophis guerini.
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Figure 29. Philodryas patagoniensis (Sao Paulo state; photo: O. A. V. Figure 31. Pseudablabes agassizii.

Marques). Figura 31. Pseudablabes agassizii.

Figura 29. Philodryas patagoniensis (Estado de Sao Paulo; foto: O.A.V.
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Figure 32. Rhachidelus brazili.
Figura 32. Rhachidelus brazili.

lar sampling we found one individual on a train track within the
limits of the reserve. It seems to be mainly terrestrial (O. A. V.
Marques, pers. obs.). The two individuals were found in October
and November around 9:00 PM and 6:00 PM, respectively. Its diet
consists almost exclusively of bird eggs, although birds and bird
hatchlings can also be preyed upon (Marques et al., unpublished
data). It is an oviparous species, but detailed information on its
reproduction is not available.

22. Sibynomorphus mikani (Schlegel 1837), “dormideira”, Figure 33

A small species (average SVL = 361.7 mm; range 135 to
580 mm; N = 198), rarely found at the EEI but found with
intermediate frequency in altered areas outside the reserve. We
found only one individual inside the reserve, at the border of the
gallery forest. We found 18 individuals in altered areas outside
the reserve. It is a terrestrial species. It was found throughout
the year, but mainly in October (N = 8). It was found at night
(N = 4) and during daytime (N = 2). Its diet is specialized in
slugs (Gastropoda Pulmonata; Oliveira 2001). It is an oviparous
species that produces three to nine eggs, from August to January
(Laporta-Ferreira et al. 1986).

23. Simophis rhinostoma (Schlegel 1837), “falsa coral”, Figure 34

A moderate-sized species (average SVL = 507.5 mm; range
240 to 765 mm; N = 54), rarely found at EEI, but captured with
intermediate frequency in Itirapina region. We found only four
individuals inside the EEI, all of them in campo sujo. We found
13 individuals in altered areas outside the reserve. It is a terres-
trial species. It was found from September to April, especially
in December (N = 5). It was found active only by day (N = 4;
see also Sazima & Abe 1991). Its diet is specialized on anurans
(Physalaemus spp., Bizerra et al. 1994). It is an oviparous spe-
cies that produces two to seven eggs (Jorddo & Bizerra 1996).
Secondary vitelogenesis occurs from October to April, and eggs
were recorded in October, November, and April in oviducts, when
egg laying may occur (Jorddo & Bizerra 1996). Besides making
an S-coil, and usually biting, it may vibrate the tail against the
ground when disturbed (Sazima & Abe 1991), especially in
darker conditions (Marques 2001). Its color pattern (composed
of red, black, and white rings arranged in triads), and most of
its defensive tactics (cf. Sazima & Abe 1991) are very similar to
those exhibited by Micrurus frontalis (see Figures 34 and 39),

Figure 33. Sibynomorphus mikani (Sao Paulo, SP; photo: O. A. V.
Marques).

Figura 33. Sibynomorphus mikani (Sao Paulo, SP; foto: O. A. V. Marques).

Figure 34. Simophis rhinostoma.

Figura 34. Simophis rhinostoma.

sidered as a very precise mimic of M. frontalis (Sazima & Abe
1991, Marques 2001).

24. Taeniphallus occipitalis (Jan 1863), “cobra capim”, Figure 35

A small species (average SVL = 296.9 mm; range 140.5 to
399 mm; N = 27), found with intermediate frequency at the
EEI. We found individuals in almost all cerrado physiognomic
forms, like campo cerrado (N = 5), campo sujo (N = 4), and the
border of gallery forest (N = 2). We found one individual in a
cerrado sensu stricto area outside the reserve. We did not find
any individuals in altered areas. It seems to occur in different
cerrado physiognomic forms, as observed in central Brazil
(Franca et al. 2008). It is apparently terrestrial and cryptozoic. It
is more active during the rainy season, from October to March
(N =9), but we found some individuals active in August (N = 1)
and September (N = 2). It is probably a diurnal species, as we
found one individual resting at 8:58 PM, and another one active
at 2:20 PM. The only prey known is a lizard found in the gut of
a specimen captured in a grassland in Rio Grande do Sul state
(Cechin 1999). It is an oviparous species, but detailed information
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Figure 3. Taenmphals occipitalis (photo: O. A. V. Marques). .
Figura 35. Taeniophalus occipitalis (foto: O. A. V. Marques).

25. Tantilla melanocephala (Linnaeus 1758), “cobra da terra”,
Figure 36

A small species (average SVL = 198.7 mm; range 97 to
293 mm; N = 44), frequently found at the EEI. We found indivi-
duals mainly in campo cerrado (N = 29), but also at the border
of the gallery forest (N = 12), in campo sujo (N = 6), and in
altered areas outside the reserve (N = 5). It is a cryptozoic and
terrestrial species (Marques & Puorto 1998). It was found active
throughout the year, except in June, but it was more common
in December (N = 13), January (N = 10), and March (N = 10).
Diurnal (N = 1) and nocturnal activity was recorded (N = 2). In
other localities it was also observed in activity during the day
(Sazima & Manzani 1995), but in captivity it showed mainly
nocturnal activity (Marques & Puorto 1998). One individual
was observed while being preyed upon by a Burrowing Owl,
Speotyto cunicularia (Aves, Strigidae) at 7:24 PM (Granzinoli &
Motta-Jr. 2003). Its diet is specialized on centipedes, mainly of
the genus Otostigmus (Chilopoda, Scolopendromorpha; Marques
& Puorto 1998). It is an oviparous species which produces one
to three eggs, two on average (N = 19; Marques & Puorto 1998).
The reproduction is seasonal with secondary vitellogenesis and
ovulation limited to September and January (Marques & Puorto
1998). When handled, it may thrash the body (N = 6) and dis-
charge from the cloaca (N = 4).

26. Thamnodynastes hypoconia (Cope 1860), “jararaca dourada”,
Figure 37

A small species (average SVL = 376.2 mm; range 88 to
530 mm; N = 203), frequently found at the EEI. We found in-
dividuals only in riparian areas like the border of gallery forest
(N = 16), marshes (N = 12), and in a temporary pond in campo
sujo (N = 3). We did not find any individuals in altered areas
outside the reserve. Like its congenerics (cf. Bernarde et al. 2000),
it is a semiarboreal species, being found mainly on the ground
(N = 12) and less often on the vegetation (N = 4). It was found
in activity only at night (N = 15) and mainly from January to
March. Its diet seems to be specialized on anurans (N = 10). One
individual was observed trying to subdue an adult individual of
Elachistocleis ovalis (Microhylidae) head first; the frog inflated
the body and escaped after a few minutes. It is a viviparous species
that produces one to eight embryos, five on average (N = 47).

Figure 36. Tuntilla melanocephala.

Figura 36. Tantilla melanocephala.

Figure 37. Thamnodynastes hypoconia.
Figura 37. Thamnodynastes hypoconia.

ovulation from March to November, and embryos are present from
May to November, when births must occur (W. Ariedi-Jr., R. J.
Sawaya, unpublished data). When handled, it may bite (N = 7),
gape its mouth (N = 6), thrash the body (N = 6), discharge from the
cloaca (N =5), twist the body (N =5), strike (N = 4), triangulate
the head (N = 4), and flatten the body (N = 1).

27. Waglerophis merremii (Wagler 1824), “boipeva”, Figure 38

A moderate-sized species (average SVL = 525.2 mm; range
224 to 853 mm; N = 33), rarely found at the EEI. We found
only one individual (Figure 38) inside the EEI, in December at
10:30 PM, under a small termite mound in campo sujo. It is a
terrestrial and diurnal species (Vitt 1983). Its diet is specialized
on anurans, especially the genus Rhinella (Bufonidae; Vitt 1983,
Jordao 1997). It is an oviparous species. In populations of Sado
Paulo state, its reproduction is continuous, but vitellogenesis is
concentrated from April to January (Jorddo 1997).

ELAPIDAE

1. Micrurus frontalis (Duméril Bibron & Duméril 1854), “coral
verdadeira”, Figure 39
A large species (average SVL = 784.3 mm; range 234 to
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Figure 38. Waglerophis merremii (photo: M. Martins).

Figura 38. Waglerophis merremii (foto: M. Martins).

Figure 39. Micrurus frontalis (Campinas, SP).
Figura 39. Micrurus frontalis (Campinas, SP).

two individuals at the EEI: one inside a pitfall trap, in July, and
another one moving on the ground, in September at 11:00 AM,
both in campo sujo. We did not find any individuals in altered
areas outside the reserve. It is a primarily fossorial species,
probably diurnal and nocturnal (cf. Sazima & Abe 1991), hardly
seen on the surface. It feeds mainly on amphisbaenians (Sazima
& Abe 1991) but it also preys upon snakes (Greene 1973, O.A.
V. Marques, pers. obs.). In southeastern Brazil, it also feeds on
gymnophthalmid lizards, amphisbaenians, and caecilians as do
other congenerics (Greene 1973, Marques & Sazima 1997). It is
an oviparous species; the secondary vitellogenesis begins in the
dry season and eggs in the oviducts are found during the rainy
season (O. A. V. Marques, pers. obs.).

VIPERIDAE

1. Bothrops alternatus Duméril Bibron & Duméril, 1854, “urutu”,
Figure 40

A large species (average SVL = 754.5 mm; range 300 to
1240 mm; N = 55), frequently found at the EEI and the Itirapina
region. We found individuals mainly in riparian areas (N = 34),
including the border (N =29) and interior (N =2) of gallery forests
and marshes (N = 3). It was also frequently found in campo sujo

S D Y e
Figure 40. Bothrops alternatus.

Figura 40. Bothrops alternatus.

less frequently found in campo cerrado (N = 7). Among cerrado
Bothrops, it seems to be the major habitat generalist (cf. Nogueira
2001). Itis a terrestrial species (Martins et al. 2001). It was found
active throughout the year, but mainly in March (N = 23). It
was found active by day (N = 23) and at night (N = 14). It feeds
exclusively on mammals (Martins et al. 2002). It is a viviparous
species that produces one to 28 embryos (E. Haller, A. S. Abe,
pers. comm.). Births may occur from the middle to the end of
the rainy season (E. Haller, pers. comm.). As an observer appro-
aches, this species may flee (N = 6), face the observer (N = 4),
coil the body (N = 2), flatten the body dorso-ventrally (N = 2),
vibrate the tail against the ground (N = 2), strike (N = 2), inflate
the body (N = 1), and move backwards with an S-coil (N = 1).
When restrained, it may strike (N = 14), vibrate the tail against
the ground (N = 15), flatten the body (N = 10), gape its mouth
(N =5), discharge from the cloaca (N =4), thrash the body (N =2),
hide the head (N = 2), and inflate the body (N = 1). We observed
two instances and one attempt of predation on this species by
the Burrowing Owl, Speotyto cunicularia (Martins et al. 2003).
In the attempted predation, a young female that was stretched
on an unpaved road coiled the body and hid the head after being
attacked by the owl; as the observer approached, it struck twice
and hid the head again (Martins et al. 2003).

2. Bothrops itapetiningae (Boulenger 1907), “jararaquinha”,
Figure 41

A small species (average SVL = 396.2 mm; range 185 to
570 mm; N = 89), frequently found at the EEI. We found in-
dividuals mainly in campo sujo (N = 29) and campo cerrado
(N =17), and less frequently at the border of the gallery forest
(N = 4). Unlike its sympatric congenerics, it was not found in
altered areas outside the reserve, thus it is very specialized re-
garding habitat use. Since there are very few remnants of open
cerrado in Sdo Paulo state, B. itapetiningae may be considered as
a threatened species in this state (Sawaya 2004). The situation is
not at all better in other parts of its range, such as Minas Gerais
state (southeastern Brazil) and Brasilia region (central Brazil),
where the species is restricted to very scattered small fragments
like other grassland or open cerrado specialists (C. Nogueira,
pers, comm.). It is a terrestrial species (Martins et al. 2001) and
was found active virtually throughout the year, except in June,
and mainly in February (N =11), March (N = 10), and November
(N =8). It was found active mainly at night (N = 15), but it is also
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centipedes, anurans, lizards, birds, and mammals (Martins et al.
2002). It is viviparous, with vitellogenic ovarian follicles occur-
ring from May to September (C. Nogueira, pers. comm.; RJS,
pers. obs.). Females with embryos are found from October to
December, when births may occur (C. Nogueira, pers. comm.).
One female with four vitellogenic follicles was captured in 10
July 2001. With the observer’s approach, it may flee (N = 11),
vibrate the tail against the ground (N =5), strike (N =5), face the
observer (N = 3), flatten the body dorso-ventrally (N = 3), and
inflate the body (N = 1). When restrained, it may strike (N =21),
flatten the body (N = 18), vibrate the tail (N = 16), hide the head
(N = 13), thrash the body (N = 12), discharge from the cloaca
(N = 6), inflate the body (N = 3), gape the mouth (N = 2), and
bite (N =1).

3. Bothrops moojeni Hoge, 1966, “jararaca do brejo”, Figure 42

A moderate-sized species (average SVL = 631.1 mm; range
280 to 1140 mm; N = 52), frequently found at the EEI. Like in
other regions (Borges & Aratijo 1998), it was found mainly in
riparian areas (N = 43), including the border (N = 24) and interior
(N =2) of gallery forests and in marshes (N = 17). It is relatively
common also in altered areas outside the reserve (N = 12), as also
observed in other populations (Borges & Aratdjo 1998). It was
less frequent in open physiognomic forms like campo cerrado
(N =4) and campo sujo (N = 2). It is a semiarboreal species
(Martins et al. 2001), but it was found more frequently on the
ground (N = 32) than on the vegetation (N = 4). It was active
throughout the year, except in May and August, and mainly in
October and March (N = 53). It was found active mainly at night
(N =44), but also during daytime (N = 7). Its diet is generalized,
including centipedes, anurans, lizards, snakes, birds, and mam-
mals (Martins et al. 2002, Nogueira et al. 2003). It is a viviparous
species that produces from three to 32 embryos, 16 on average
(N = 21; Nogueira et al. 2003). Reproduction is seasonal with
ovulation around July and births are probably concentrated in
December and January (Nogueira et al. 2003). As an observer
approaches, it may flee (N =21), vibrate the tail against the ground
(N =3), gape its mouth (N = 2), face the observer (N = 1), flatten
the body dorso-ventrally (N = 1), and strike (N = 1). When res-
trained, it may vibrate the tail (N = 19), twist the body (N = 18),
gape the mouth (N = 11), discharge from the cloaca (N = 11),
strike (N = 10), bite (N = 10), thrash the body (N = 7), and hide
the head (N = 2).

4. Bothrops pauloensis Amaral, 1925,“jararaca pintada”, Figure 43

A moderate-sized species (average SVL = 560.8 mm; range
188 to 895 mm; N = 61), rarely found at the EEI but found
with intermediate frequency in the Itirapina region. We found
individuals mainly in altered areas outside the reserve (N = 11).
Inside the reserve we found individuals in campo cerrado (N =2)
and campo sujo (N = 1). It is a terrestrial species (Martins et al.
2001, Valdujo et al. 2002). It was found active in February
(N = 3), March (N = 1), May (N = 1), July (N = 1), October
(N = 1), November (N = 3), and December (N = 4). We found it
active both at night (N = 3) and during daytime (N = 3). Its diet
is generalized, including centipedes, anurans, lizards, snakes,
birds, and mammals (Martins et al. 2002, Valdujo et al. 2002).
It is a viviparous species that gives birth to four to 20 young,
nine on average (N = 15; Valdujo et al. 2002). Reproduction is
seasonal, with secondary vitellogenesis and ovulation beginning
probably in March, and recruitment concentrated from October
to December (Valdujo et al. 2002). When restrained, it may
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Figure 41. Bothrops itapetiningae (photo: M. Martins).
Figura 41. Bothrops itapetiningae (foto: M. Martins).

Figure 42. Bothrops moojeni (photo: M. Martins).
Figura 42. Bothrops moojeni (foto: M. Martins).
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Figure 43. Bothrops pauloensis.

Figura 43. Bothrops pauloensis.

5. Crotalus durissus (Laurenti 1768), “cascavel”, Figures 44 and 45

A large species (average SVL = 662.1 mm; range 177 to 1405
mm; N = 70), the most frequently found species in the EEI and
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Figure 44. Crotalus durissus.

Figura 44. Crotalus durissus.
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Figure 45. Crotalus durissus (photo: A. Tozetti).
Figura 45. Crotalus durissus (foto: A. Tozetti).

(N = 32), but also in campo cerrado (N = 14), and riparian areas
(N =24), including the border of the gallery forest (N =21) and
marshes (N = 3). It was the most frequently captured species
in altered areas outside the reserve (N = 37). It is a terrestrial
species. It was active throughout the year, being more abundant
during the rainy season, from October to March (N = 76), and
mainly in February (N = 18) and March (N = 23). The seasonal
activity concentrated at the end of the rainy season is probably
due to the occurrence of mating and combat between males
(cf. Salomao et al. 1995, Almeida-Santos & Orsi 2002). It was
found active both by day (N = 36) and night (N = 28). Its diet is
specialized in mammals, but it may feed on lizards occasionally
(Sant’anna 1999, Almeida-Santos & Germano 1996, Hoyos
2006). It is viviparous. Vitellogenesis lasts long, beginning in
March, with pregnancy from October to January, and juvenile
recruitment from January to March (Almeida-Santos & Salomao
1997, Almeida-Santos & Orsi 2002). As an observer approaches,
it may flee (N = 16), face the observer (N = 9), rattle (N = 5),
and coil the body (N = 3). In general, it rattles only when the
observer is close (about one meter or less). When restrained, it
may rattle (N = 18), strike (N = 13), discharge from the cloaca

(N = 3), discharge secretion from the cloacal gland in flushes
(N = 3), flatten the body (N = 2), and twist the body (N = 2).
On two occasions, adult males restrained in plastic transparent
tubes discharged secretion from the cloacal glands towards the
observer’s face. The secretion had a strong smell and caused
nausea and pain in mouth and eyes, indicating it could be an
important defensive tactic (but see Salomao et al. 2002).

Discussion

The Itirapina region probably presents an even higher richness
of Cerrado snake species than the one we obtained. Snakes are rela-
tively difficult to sample because they usually occur in low densities
(compared to lizards, for instance), most species are cryptic, and
many have secretive habits (Sazima & Haddad 1992). Thus, even
considering the great sampling effort, more than three and a half
years of sampling, 446 fieldwork days, and the combination of six
sampling methods, we probably did not record all snake species that
occur in the region.

The species composition of Itirapina is similar to that of open
habitats, like other Cerrado, Caatinga, Pampa, and Pantanal as-
semblages (Figures 2 and 3). Interestingly, the snake fauna from
two Atlantic Forest assemblages seems to be more related to that
of open formations in central and southern Brazil than to the two
Amazon localities, despite the higher structural similarity between
the Atlantic Forest and the Amazon (Figures 2 and 3).The relation-
ships among the Atlantic Forest assemblages to those of the Cerrado
and other open formations south of the Amazon probably reflect the
distribution patterns of different lineages of Neotropical colubrids
(cf. Cadle & Greene 1993), including the higher diversity of South
American xenodontines south of the Amazon and a higher diversity
of colubrines and Central American xenodontines (Dipsadines) in the
Amazon. Therefore, historical factors, such as biogeography, seem to
be more important in determining the composition of the assemblages
analyzed here, than the structure of the habitats in which they occur
(e.g., forest versus open habitats), or even the geographic distance
(Figures 1, 2, and 3).

The three Cerrado assemblages were grouped together in the
multivariate analysis, indicating that the Cerrado shows particular
characteristics regarding species composition. When comparing the
Cerrado and the Caatinga lizard assemblages, Vanzolini (1976, 1988)
concluded that those two biomes did not show characteristic faunas,
and that the similarity between those faunas is related to a corridor
of open areas from northwestern Argentina to northeastern Brazil.
However, Colli et al. (2002) suggest that this generalization is related
to inadequate sampling and/or analysis. These authors also discuss
that, unlike previously suggested in the literature, the Cerrado harbors
a large number of endemic species, including at least 11 endemic
snakes. The composition of the still poorly studied Cerrado snake
assemblages is still enigmatic. However, two elements suggest that
the Cerrado is a cohesive biome with regard to snake assemblages:
1) the relatively high rate of endemism; and 2) the clustering of the
three Cerrado localities in the Principal Coordinates Analysis.

The Estagao Ecoldgica de Itirapina is a relatively small fragment
(about 2,300 ha), despite showing well preserved and representa-
tive Cerrado physiognomic forms. In the vicinities of the reserve,
the Cerrado remnants are similarly or more fragmented and/or in
advanced stages of anthropogenic disturbance. Even so, the region
shows a rich and typical Cerrado snake fauna. The occurrence of
some species only inside the reserve also indicates that the Estagao
Ecoldgica de Itirapina is of fundamental importance to the mainte-
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