View metadata, citation and similar papers at core.ac.uk

N 1809-127X (online edition
© 2010 Check List and Authors
Open Access | Freely available at www.checklist.org.br

provided by Directory of Open Access Journals

Journal of species lists and distribution

wv
w
v
w
a
w
w
o
wv
-
A
-

Grande, MS, Brazil.
2 Rua Clovis, 24. CEP 79022-071. Campo Grande, MS, Brazil.

Jaboticabal, SP, Brazil.
* Corresponding author. E-mail: flsouza@nin.ufms.br

Herpetofauna, municipality of Porto Murtinho, Chaco
region, state of Mato Grosso do Sul, Brazil

Franco L. Souza'’, Masao Uetanabaro?, Paulo Landgref-Filho?, Liliana Piatti! and Cynthia P. A. Prado*

1 Universidade Federal de Mato Grosso do Sul, Centro de Ciéncias Biolégicas e da Saide, Departamento de Biologia. CEP 79070-900. Campo

3 RuaJodo Cadete, 55. CEP 79044-370. Campo Grande, MS, Brazil.
4 Universidade Estadual Paulista, Departamento de Morfologia e Fisiologia Animal, Faculdade de Ciéncias Agrarias e Veterinarias. CEP 14884-900.

ABSTRACT: Among the physiographicregionsincluded in the central South American diagonal of open formations,
the Chaco, with some endemic species, represents the southernmost dry area. In Brazil, the Chaco is found
in southwestern corner of Mato Grosso do Sul state, mostly in the municipality of Porto Murtinho along the
Paraguay and Apa rivers. From February 2008 to December 2009, we carried out an inventory of amphibians
and reptiles in Porto Murtinho, using pitfall traps, time-limited searches, and occasional encounters. A total of
34 amphibian and 39 reptile species were registered. Although some typical Chacoan species were found, most
of the species are open area dwellers that also occur in other open biomes, such as the Cerrado and Caatinga.

INTRODUCTION

Physiographicregions in the state of Mato Grosso do Sul
consist of an array of open habitats, such as the Pantanal,
Cerrado, Chaco, and dry forests with a distinct biota,
formed by an interconnected mosaic of habitats. However,
during the last few decades, most of this heterogeneous
landscape has been converted into agricultural fields
and pastures. The state of Mato Grosso do Sul is located
inside the great South American open diagonal, a broad
area of open formations extending from the northeastern
Brazilian Caatinga to the southern Chaco in Argentina. The
diagonal has a high herpetofauna biodiversity, including
endemic species (Bucher 1980; Vanzolini 1988; Leynaud
and Bucher 1999; Cabrera 1995, 1998; Duellman 1999;
Colli et al. 2002; Souza 2005; Brusquetti and Lavilla
2006). The Chaco, one of the phytogeographic domains
found in the diagonal, occurs in Mato Grosso do Sul in the
southwestern municipality of Porto Murtinho.

The Chaco is a flat formation lying on top of the great
Andean outwash plain, and encompasses approximately
1,000,000 km? (Bucher and Huszar 1999; Pennington et
al. 2000). Chacoan phytophysiognomies include shrubs
and mesophytic vegetation usually associated with saline
soil, and a great diversity of Leguminosae, Bromeliaceae,
and Cactaceae (Pennington et al. 2000; Silva et al. 2000;
Pott and Pott 2003). Climate is markedly seasonal, with a
hot (over 40 °C) and wet summer and severe frosts in the
dry winter (Pennington et al. 2000). The Chaco in Brazil
(Porto Murtinho) is restricted to a small narrow strip
located between the Paraguay and Apa rivers, not easily
identified and defined in regional scale maps (Prado et al
1992; Prado 1993). With the flat topography, the semi-
arid climate, and the distinct plant formations (Prado et
al. 1992; Prado 1993; Navarro et al. 2006), the Chaco is
a well-defined biogeographical province (Morrone 2006)
with associated endemism (Gallardo 1979; Leynaud and
Bucher 1999; Pennington et al. 2000; Vinke and Vinke

Check List | Volume 6 | Issue 3| 2010

2001; Morrone etal. 2004; Spichiger et al. 2004; Brusquetti
and Lavilla 2006; Almeida et al. 2007).

At present, approximately 720 reptile species (Bérnils
2010) and 880 anuran species (SBH 2010) are known from
Brazil. Most of the records on “Chacoan” herpetofauna are
limited to Paraguay (Krieg 1948; Scott and Lovett 1975;
Norman 1994; Ziegler et al. 2002) and Argentina (Cruz
et al. 1992; Cabrera 1995, 1998; Cruz 1997) (readers
must refer to Leynaud and Bucher 1999, Giraudo 2004
and Brusquetti and Lavilla 2006 for a broader literature
review). For Brazil, the only known information about
the Chacoan herpetofauna comes from the Plano de
Conservagdo da Bacia do Alto Paraguai (PCBAP 1997),
which cites 11 amphibian and four reptilian species,
including three crocodilians. With this study we present
a list of amphibians and reptiles from the Brazilian Chaco.

MATERIALS AND METHODS

Sampling was conducted bi-monthly from February
2008 to December 2009 throughout the municipality of
Porto Murtinho, southwestern Mato Grosso do Sul state
(approx. 21°40’ S, 57°54’ W to 21°56’ S, 57°34’ W; Figures
1 and 2). Sampling techniques included pitfall traps
with drift fences, time-limited searches, and occasional
encounters (Martins and Oliveira 1998). Pitfall trap
consisted of 10 Y lines with four 60 L buckets (see Cechin
and Martins 2000), each Y arm with 10 m long and each
pitfall trap line distant 300 meters. Pitfall traps were kept
opened for five days during sampling months. Voucher
specimens were immediately killed with xylocaine, fixed
in 5 % formalin, and transferred to 70 % alcohol.

The expected local species richness was estimated
according to individual-based rarefaction curves for
sampled localities, obtained in EstimateS 7.5 (Colwell
2005) with 1,000 randomizations of the original field
samples employing the non-parametric Jackknife 1 index.

Specimens were deposited at the Colecdo Zooldgica
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Cerrado

Atlantic Forest

FIGURE 1. The major Paraguay ecoregions (modified from Cacciali 2010) neighboring Brazil and the close association of Porto Murtinho region with the
Chaco biome (A). Points represent approximated herpetofauna sampling sites in Porto Murtinho Chaco region, state of Mato Grosso do Sul (B).

R

FIGURE 2. The dry (A) and wet (B) seasons create distinct physiognomies FIGURE 3. Typical amphibian species from the region: Leptodactylus bu-
in Chaco throughout the year. (Photos: F.L. Souza). fonius (A) and a juvenile Ceratophrys cranwelli (B). (Photos: L. Piatti).
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de Referéncia of the Universidade Federal de Mato Grosso
do Sul (ZUFMS, Campo Grande, Mato Grosso do Sul state).
Collecting activities were carried out under permit IBAMA
10379.

RESULTS AND DISCUSSION

A total of 34 amphibian and 39 reptile species were
registered in the Chaco of Porto Murtinho (Figures 3 and
4; Table 1). Hylidae (N = 13 species) was the most speciose
amphibian family, and Dipsadidae was the richest reptilian
family (N = 15 species).

Although rarefaction curves showed 36 amphibians
(Figure 5A) and 54 reptile species could be expected
(Figure 5B), the number of species recorded in the present
study is similar to the projected herpetofauna richness
for neighboring Cerrado (Diniz-Filho et al. 2007, 2009).
Some typically Chacoan amphibian species, such as
Lepidobatrachus laevis and Leptodactylus laticeps, recorded
from neighboring Paraguayan Chaco areas (Ziegler et al
2002; Brusquetti and Lavilla, 2006), were not found in
Porto Murtinho. On the other hand, Liophis poecilogyrus
caesius, a subspecies typical of the Chaco (Leynaud and
Bucher 1999), was very common around Porto Murtinho
and intergrades with L. poecilogyrus schotti from Cerrado
in eastern Mato Grosso do Sul (Dixon and Markezich 1992;
Giraudo 2004). Micrablepharus maximiliani, a common

caesius (A) and Teius teyou (B). (Photos: EL. Souza).
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reptile species further east in the Brazilian Cerrado
(Nogueira et al. 2009) was not found in Porto Murtinho.
Both L. poecylogirus schotti and M. maximiliani are found
at Serra da Bodoquena, around 100 km east from Porto
Murtinho (Uetanabaro et al. 2007; Nogueira et al. 2009).
These results demonstrate the importance of Porto
Murtinho as a real Chacoan province.

Mostofthespecies canbe considered openareadwellers
reflecting partially the characteristics of this habitat. For
amphibians, the flooding during the rainy season creates
temporary ponds and favors their reproductive behavior.
Also, some natural depressions accumulate permanent
water and may represent important micro habitat during
dry periods. Flooded areas are used by reptiles, such
as Acanthochelys macrocephala (captured during rainy
days), or they may favor the establishment of local aquatic
populations of Caiman yacare and Hydrodynastes gigas.
For these open area inhabitants, some species are typical
of dry areas, such as Liophis dilepis (Caatinga), Teius teyou/
Leptodactylus bufonius (Chaco), Eupemphix nattereri
(Cerrado) (Brusquetti and Lavilla 2006; Ribeiro et al
2008; Nogueira et al. 2009; Alvarez et al. 2009), showing
that the Porto Murtinho Chaco has herpetological affinities
with other open biomes. Finally, several species benefit
from anthropic habitats and associated edge effects from
the region (Rhinella schneideri, Hypsiboas raniceps, Ameiva
ameiva), and have a broad geographical distribution in
South America.
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FIGURE 5. Rarefaction curves for amphibians (A) and reptiles (B) from
Porto Murtinho Chaco region, Mato Grosso do Sul state. Curves represent
mean richness (bars denote standard deviations) estimated by Jackknife
1 method after 1,000 randomizations of the sampled individuals.
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TABLE 1. Checklist of amphibians and reptiles from Porto Murtinho Chaco region, state of Mato Grosso do Sul, recorded between February 2008 and

December 2009.

SAMPLING SITES COORDINATES

22°04’54”
57°56'22"

22°01’35”
57°54'15”

22°04'49”
57°50°21”

22°00'13”
57°46'26"

21°54'29”
57°50'12”

21°42°07”
57°43'13”

21°39'00”
57°42'43"

21°33'16”
57°46'51”

Bufonidae

Melanophryniscus fulvoguttatus (Mertens, 1937)
Rhinella bergi (Céspedez, 2000 “1999”)

Rhinella major (Miiller and Helmich, 1936)
Rhinella schneideri (Werner, 1894)
Ceratophryidae

Ceratophrys cranwelli Barrio, 1980

Cycloramphidae

Odontophrynus americanus (Duméril and Bibron, 1841)

Hylidae

Dendropsophus melanargyreus (Cope, 1887)
Dendropsophus nanus (Boulenger, 1889)
Hypsiboas punctatus (Schneider, 1799)
Hypsiboas raniceps Cope, 1862
Phyllomedusa azurea Cope, 1862
Phyllomedusa sauvagii Boulenger, 1882
Pseudis limellum (Cope, 1862)

Pseudis platensis Gallardo, 1961

Scinax acuminatus (Cope, 1862)

Scinax fuscomarginatus (A. Lutz, 1925)
Scinax fuscovarius (A. Lutz, 1925)

Scinax nasicus (Cope, 1862)

Trachycephalus venulosus (Laurenti, 1768)
Leiuperidae

Eupemphix nattereri Steindachner, 1863
Physalaemus albonotatus (Steindachner, 1864)
Physalaemus biligonigerus (Cope, 1861 “1860")
Pseudopaludicola falcipes (Hensel, 1867)
Leptodactylidae

Leptodactylus bufonius Boulenger, 1894
Leptodactylus chaquensis Cei, 1950
Leptodactylus diptyx Boettger, 1885
Leptodactylus elenae Heyer, 1978
Leptodactylus fuscus (Schneider, 1799)
Leptodactylus labyrinthicus (Spix, 1824)
Leptodactylus podicipinus (Cope, 1862)
Microhylidae

Chiasmocleis albopunctata (Boettger, 1885)

Dermatonotus muelleri (Boettger, 1885)

Elachistocleis bicolor (Valenciennes in Guérin-Menéville, 1838)

Elachistocleis ovalis (Schneider, 1799)
Testudinidae

Chelonoidis carbonaria (Spix, 1824)
Chelidae

Acanthochelys macrocephala Rhodin, Mittermeier and McMorris,

1984
Phrynops geoffroanus (Schweigger, 1812)

Alligatoridae

Caiman yacare (Daudin, 1802)
Amphisbaenidae

Amphisbaena cf. leeseri

Amphisbaena mertensii Strauch, 1881
Iguanidae

Iguana iguana (Linnaeus, 1758)
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TABLE 1. CONTINUED.
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SAMPLING SITES COORDINATES

22°04'54”
57°56'22"

22°01’35” 22°04’49”
57°54'15” 57°50'21”

22°00'13” 21°54°29” 21°42°07” 21°39°00” 21°33'16”
57°46'26” 57°50'12” 57°43'13” 57°42'43” 57°46'51”

Polychrotidae

Anolis meridionalis Boettger, 1885

Anolis nitens (Wagler, 1830)

Tropiduridae

Tropidurus guarani (Cope, 1862)

Gekkonidae

Hemidactylus mabouia (Moreau de Jonnes, 1818) X
Phyllodactylidae

Phyllopezus pollicaris (Spix, 1825)

Teiidae

Ameiva ameiva (Linnaeus, 1758) X
Teius teyou (Daudin, 1802)

Tupinambis merianae (Duméril and Bibron, 1839) X
Gymnophthalmidae

Cercosaura ocellata Wagler, 1830

Scincidae

Mabuya frenata (Cope, 1862)

Mabuya guaporicola Dunn, 1936

Boidae

Boa constrictor Linnaeus, 1758

Eunectes notaeus Cope, 1862 X
Colubridae

Mastigodryas bifossatus (Raddi, 1820)

Dipsadidae

Helicops leopardinus (Schlegel, 1837)

Hydrodynastes gigas (Duméril, Bibron and Duméril, 1854)

Leptodeira annulata (Linnaeus, 1758)

Liophis dilepis (Cope, 1862)

Liophis poecilogyrus (Wied, 1825) X
Liophis typhlus (Linnaeus, 1758)

Mussurana bicolor (Peracca, 1904)

Oxyrhopus rhombifer Duméril, Bibron and Duméril, 1854

Philodryas patagoniensis (Girard, 1858)

Pseudoboa nigra (Duméril, Bibron and Duméril, 1854)

Psomophis genimaculatus (Boettger, 1885)

Thamnodynastes chaquensis Bergna and Alvarez, 1993

Thamnodynastes hypoconia (Cope, 1860)

Xenodon matogrossensis (Scrocchi and Cruz, 1993)

Xenodon merremii (Wagler, 1824)

Elapidae

Micrurus tricolor Hoge, 1956

Viperidae

Bothropoides mattogrossensis (Amaral, 1925)

Caudisona durissa (Linnaeus, 1758)

MR X X X X X X X X X X ) X X

ACKNOWLEDGMENTS: The authors are grateful to Conselho Nacional de
Desenvolvimento Cientifico e Tecnolégico, CNPq (Process 470484 /2007-
1) for financial support and to the owners who kindly permitted access
to their farms, with special thanks to Oswaldo Ovelar (Seu Bala) and
Fazenda Santa Verginia staff. Norman J. Scott and C. Nogueira provided
important comments on the manuscript. Thanks are extended to Otavio
A. V. Marques, Ricardo ]. Sawaya, C. Nogueira, G. Scrocchi, Daniel F.
Silva, Jorge A. Céspedez, R. Montero, Paula H. Valdujo, and N. Jorge for
help with species identification. FL. Souza receives research grant from
Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico, CNPq
(306034/2008-5).

Check List | Volume 6 | Issue 3| 2010

LITERATURE CITED

Almeida, F.C., C.R. Bonvicino and P. Cordeiro-Estrela, P. 2007. Phylogeny
and temporal diversification of Calomys (Rodentia, Sigmodontinae):
implications for the biogeography of an endemic genus of the open/
dry biomes of South America. Molecular Phylogenetics and Evolution
42(2): 449-466.

Alvarez, B.B., J.AR. Garcia, ].A. Céspedez, A.B. Hernando, V.H. Zaracho, C.C.
Calamante and R.H. Aguirre. 2009. Herpetofauna, provinces of Chaco
and Formosa, Chaco Oriental region, north-eastern Argentina. Check
List 5(1): 74-82.

Bérnils, R.S. (org.). 2010. Brazilian reptiles - List of species. Electronic
database  accessible at  http://www.sbherpetologia.org.br/.
Sociedade Brasileira de Herpetologia. Captured on 16 June 2010.

474



Brusquetti, F. and E.O. Lavilla. 2006. Lista comentada de los anfibios de
Paraguay. Cuadernos de Herpetologia, 20(2): 3-79.

Bucher, E.H. 1980. Ecologia de la fauna chaquefia. Una revision. Ecosur
7(4): 111-221.

Bucher, E.H. and P.C. Huszar. 1999. Sustainable management of the
Gran Chaco of South America: Ecological promise and economic
constraints. Journal of Environmental Management 57(2): 99-108.

Cabrera, M.A. 1995. Comparative composition of turtle species in four
natural regions of the Chacoan domain, South America. Anales del
Museo de Historia Natural de Valparaiso 23(1): 41-52.

Cabrera, M.A. 1998. Las Tortugas Continentales da Sudamérica Austral.
Cérdoba: BR Copias,. 119 p.

Cacciali, P. 2010. Chromatic variation in populations of Xenodon merremi
(Serpentes: Dipsadidae) in Paraguay. Acta Herpetologica 5(1): 107-
112.

Cechin, S.Z. and M. Martins. 2000. Eficiéncia de armadilhas de queda
(pitfall traps) em amostragem de anfibios e répteis no Brasil. Revista
Brasileira de Zoologia 17(3): 729-740.

Colli, G.R. 2005. As origens e a diversificacdo da herpetofauna do Cerrado;
p. 247-264 In A. Scariot, ].C. Souza-Silva and J.M. Felfili (ed.). Cerrado:
Ecologia, Biodiversidade e Conservagdo. Brasilia: Ministério do Meio
Ambiente.

Colwell, RK. 2005. EstimateS: Statistic estimation of species richness and
shared species from samples. Version 7.5. Accessible at http://viceroy.
eeb.uconn.edu/estimates. Captured on 17 August 2007.

Cruz, FB. 1997. Reproductive activity in Tropidurus etheridgei in the
semiarid Chaco of Salta, Argentina. Journal of Herpetology 31(3):
444-450.

Cruz, FB., M.G. Perotti and L.A. Fitzgerald. 1992. Lista de anfibios y
reptiles colectados en una localidad del Chaco Salteno. Acta Zoologica
Lilloana 42(1): 101-107.

Diniz-Filho, ].A.F, L.M. Bini, M.P. Pinto, TEL.V.B. Rangel, P.C. Carvalho, S.L.
Vieira and R.P. Bastos. 2007. Conservation biogeography of anurans
in Brazilian Cerrado. Biodiversity and Conservation 16(4): 997-1008.

Diniz-Filho, J.A.E, L.M. Bini, G. Oliveira, B.S. Barreto, M.M.EP. Silva, L.C.
Terribile, T.EL.V.B. Rangel, M.P. Pinto, N.P.R. Sousa, L.C.G. Vieira, A.S.
Melo, PM. Junior, C.M. Vieira, D. Blamires, R.P. Bastos, P. Carvalho,
L.G. Ferreira, M.P.C. Telles, EM. Rodrigues, D. Melo e Silva, N.J. Silva
Janior and T.N. Soares. 2009. Macroecologia, biogeografia e areas
prioritarias para conservagdo no Cerrado. Oecologia Brasiliensis
13(3): 470-497.

Dixon, J.R. and A.L. Markezich. 1992. Taxonomy and geographic variation
of Liophis poecilogyrus (Wied) from South America (Serpentes:
Colubridae). The Texas Journal of Science 44(2): 131-166.

Duellman, W.E. 1999. Patterns of distribution of amphibians: a global
perspective. Baltimore and London: Johns Hopkins University Press.

Gallardo,].M.1979.Composicion, distribuciony origem de la herpetofauna
chaquena; p. 299-307 In W.E. Duellman (ed.). The South American
herpetofauna: its origin, evolution, and dispersal. Monograph of the
Museum of Natural History, The University of Kansas 7.

Giraudo, A. 2004. Serpientes de la Selva Paranaense y del Chaco Hiimedo.
Buenos Aires: L.0.L.A (Literature of Latin América). 285 p.

Krieg, H. 1948. Zwischen Anden und Atlantik. Reisen eines Biologen in
Stidamerika. Munich: Carl Hanser Verlag. 492 p.

Leynaud, G.C., and E.H. Bucher. 1999. La fauna de serpientes del Chaco
Sudamaricano: divsersidad, distribucién geografica y estado de
conservacion. Academia Nacional de Ciencias de Cérdoba. Misceldnea
98: 1-45.

Martins, M. and M.E. Oliveira. 1998. Natural history of snakes in forests of
the Manaus region, central Amazonia, Brazil. Herpetological Natural
History 6(2): 78-150.

Morrone, ].J. 2006. Biogeographic areas and transition zones of latin
america and the caribbean islands based on panbiogeographic and
cladistic analyses of the entomofauna. Annual Review of Entomology
51: 467-494.

Morrone, ].J., S.A. Mazzucconi and A.O. Bachmann. 2004. Distributional
patterns of Chacoan water bugs (Heteroptera: Belostomatidae,
Corixidae, Micronectidae and Gerridae). Hydrobiologia 523(1-3):
159-173.

Check List | Volume 6 | Issue 3| 2010

Souza et al. | Herpetofauna, Porto Murtinho, Chaco region, Mato Grosso do Sul, Brazil

Navarro, G., ].A. Molina and L.P. Molas. 2006. Classification of the forests
of the northern Paraguayan Chaco. Phytocoenologia 36(4): 473-508.

Nogueira, C, G.R. Colli and M. Martins. 2009. Local richness and
distribution of the lizard fauna in natural habitat mosaics of the
Brazilian Cerrado. Austral Ecology 34(1): 83-96.

Norman, D.R. 1994. Anfibios y reptiles del Chaco Paraguayo -Tomo I
Amphibians and Reptiles of the Paraguayan Chaco - Volume I. Heredia:
Costa Rica. 281 p.

PCBAP. 1997. Projeto Pantanal. Programa Nacional do Meio Ambiente
(PNMA). Subcomponente Pantanal. Plano de Conservagdo da Bacia do
Alto Paraguai - PCBAP, v.2, t.3. Diagndstico dos Meios fisico e Bidtico.
Meio Biético. Brasilia: MMA/PNMA. 433 p.

Pennington, R.T, D.E. Prado and C.A. Pendry. 2000. Neotropical
seasonally dry forests and Quaternary vegetation changes. Journal of
Biogeography 27(2): 261-273.

Pott, A. and VJ. Pott. 2003. Espécies de fragmentos florestais em Mato
Grosso do Sul; p. 26-52 In R.B. Costa (org.). Fragmentacdo Florestal
e Alternativas de Desenvolvimento Rural na Regido Centro-Oeste.
Campo Grande: Universidade Catélica Don Bosco.

Prado, D.E. 1993. What is the Gran Chaco vegetation in South America?
I. A review. Contribution to the study of flora and vegetation of the
Chaco, V. Candollea 48(1): 145-172.

Prado, D.E., PE. Gibbs, A. Pott and VJ. Pott. 1992. The Chaco-Pantanal
transition in southern Mato Grosso, Brazil; p. 451-470. In PA. Furley,
J. Proctor and ].A. Ratter (ed.). Nature and Dynamics of Forest-Savanna
Boundaries. London: Chapman and Hall.

Ribeiro, S.C., FS. Ferreira, S.V. Brito, G.G. Santana, W.L.S. Vieira, R.R.N.
Alves, and W.0. Almeida. 2008. The squamata fauna of the Chapada
do Araripe, Northeastern Brazil. Cadernos de Cultura e Ciéncia 1(1):
67-76.

SBH. 2010. Brazilian amphibians - List of species. Electronic database
accessible at http://www.sbherpetologia.org.br. Sociedade Brasileira
de Herpetologia. Captured on 16 June 2010.

Scott, N.J. and J.W. Lovett. 1975. A collection of reptiles and amphibians
from the Chaco of Paraguay. The University of Connecticut Occasional
Papers, Biological Science Series 2(16): 257-266.

Silva Jr, N.J., C.A.D. Cintra, H.L.R. Silva, M.C. Costa, C.A. Souza, A.A.
Pacheco Jr. and FA. Gongalves. 2009. Herpetofauna, Ponte de Pedra
Hydroelectric Power Plant, states of Mato Grosso and Mato Grosso do
Sul, Brazil. Check List 5(3): 518-525.

Souza, EL. 2005. Geographical distribution patterns of South American
side-necked turtles (Chelidae), with emphasis on Brazilian species.
Revista Espariola de Herpetologia 19: 33-46.

Spichiger, R., C. Calenge and B. Bise. 2004. Geographical zonation in the
Neotropics of tree species characteristic of the Paraguay-Parana
Basin. Journal of Biogeography 31(9): 1489-1501.

Uetanabaro, M. EL. Souza, P. Landgref-Filho, A.F. Beda and R.A.
Brandao. 2007. Anfibios e répteis do Parque Nacional da Serra
da Bodoquena, Mato Grosso do Sul, Brasil. Biota Neotropica 7(3):
http://www.biotaneotropica.org.br/v7n3/pt/abstract?inventory+
bn01207032007.

Vanzolini, PE. 1988. Distributional patterns of South American lizards;
p. 317-342. In PE. Vanzolini and W.R. Heyer (ed.). Proceedings of
a Workshop on Neotropical Distribution Patterns. Rio de Janeiro:
Academia Brasileira de Ciéncias.

Vinke, T. and S. Vinke. 2001. The turtle and tortoise fauna of the central
Chaco of Paraguay. Radiata 10(3): 3-19.

Ziegler, T, J. Unger, A. Feiler and E. Lehr. 2002. The first Gran Chaco
expedition of the Museum fiir Tierkunde Dresden: records of
amphibians, reptiles, and mammals for the dry chaco of Paraguay
(Amphibia, Reptilia, Mammalia). Faunistische Abhandlungen,
Staatliches Museum fiir Tierkunde Dresden 23(11): 219-237.

RECEIVED: February 2010

REVISED: July 2010

ACCEPTED: August 2010

PUBLISHED ONLINE: September 2010

EDITORIAL RESPONSIBILITY: Alejandro R. Giraudo

475



