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Abstract - The Upper Paraguay River Basin is located in the center of South America and harbors one of the largest 

wetland in the world, known as Pantanal. This floodplain is surrounded by uplands, which presently have most of their 

area converted into pastures or monocultures, besides being poorly known scientifically. Also, most of these upland areas 

are considered conservation priorities. Here we present a list of anuran species from a savanna-like area (municipality of 

Camapuã, state of Mato Grosso do Sul, Brazil) inserted in the uplands surrounding the Pantanal floodplain, in the Upper 

Taquari River sub-basin, and evaluate the effectiveness of the sampling effort. Data were obtained through active searches 

in 22 plots in aquatic habitats, during the rainy season (from December 2009 to April 2010). We found 26 species, in four 

families. Although sampling effort was found to sufficiently represent the local anuran assemblage, future inventories in 

this region should ideally include samplings during the dry and early rainy seasons, and include both active and passive 

capturing methods. 

Keywords: Amphibia, veredas, Upper Taquari River sub-basin, biological inventories, environmental degradation. 
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Resumo - A bacia do Alto Paraguai, localizada no centro da América do Sul, abriga uma das maiores áreas 

inundáveis do mundo, conhecida como Pantanal. Essa planície alagável é rodeada por planaltos, os quais possuem 

grande parte de sua área convertida em pastagens ou monoculturas, além de serem pouco conhecidos 

cientificamente. Além disso, a maioria das áreas de planalto são consideradas prioritárias para a conservação. 

Apresentamos uma lista de espécies de anuros de uma área semelhante a savanas (município de Camapuã, estado 

de Mato Grosso do Sul, Brasil) inserida nos planaltos de entorno do Pantanal, na sub-bacia do Alto Taquari, e 

avaliamos a efetividade do esforço amostral. Os dados foram obtidos através de busca ativa em 22 parcelas em 

ambientes aquáticos, durante a estação chuvosa (de Dezembro de 2009 a Abril de 2010). Encontramos 26 espécies, 

em quatro famílias. Apesar de considerarmos o esforço amostral suficiente para representar da comunidade de 

anuros local,  sugerimos que futuros inventários nessa região contemplem a estação seca e início da chuvosa, bem 

como o uso adicional de métodos passivos de captura.    

Palavras-chave: Amphibia, veredas, sub-bacia do Alto Taquari, inventários biológicos, degradação ambiental. 
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Introduction 
 
 

The Upper Paraguay River basin, located in the center of 

South America (Brazil, Paraguay and Bolivia), is an unique region 

for harboring the sedimentary depression known as Pantanal, one 

of the largest wetlands in the world (Harris et al. 2006). It is 

formed by the Paraguay River and its tributaries, which have 

headwaters in upland areas surrounding the floodplain (Harris et 

al. 2006, Galdino & Vieira 2006). In the Brazilian part of the 

Upper Paraguay River basin, the fauna and flora consist mainly of 

species typical from the savanna-like Cerrado morphoclimatic 

domain (sensu Ab'Saber 1977), with influence from Amazon 

Forest in the northern region, Chaco in the southwestern region 

and Atlantic Forest in the southern region (Silva et al. 2000, Harris 

et al. 2006, Strüssmann et al. 2011). 

Most of the Pantanal is still covered by natural vegetation 

(approximately 85%) since the flooding cycles hinder the 

expansion of agriculture and livestock (WWF 2010). However, 

more than half of the upland area around it was converted into 

pastures or monocultures like cotton, soybean and sugar cane 

(WWF 2010). One of the most degraded upland areas is the Upper 

Taquari River sub-basin, with only 34.4% of the original 

vegetation (WWF 2010). The removal of native vegetation causes 

huge erosions due to the high soil fragility, besides silting streams 

and rivers (Galdino & Vieira 2006). Most of the upland areas in 

Upper Paraguay River basin (including the Upper Taquari River 

sub-basin) are therefore considered priorities for conservation of 

Brazilian biodiversity and require both urgent reduction of 

environmental degradation and creation of conservation units 

(MMA 2007). 

Environmental degradation is the main cause of worldwide 

biodiversity loss (Gibbons et al. 2000, Sala et al. 2000), which is 

not different regarding amphibians (Alford & Richards 1999, 

Young et al. 2001, Cushman 2006). In the new world, habitat loss 

affects 89% of all threatened amphibian species and is about three 

times more dominant than any other threat (Young et al. 2004). 

Environmental degradation causes loss of breeding sites, shelter 

and connectivity between aquatic habitats, leading to population 

declines, local extinctions and changes in community structure 

(Cushman 2006). In areas subjected to high levels of 

environmental degradation, such as the Upper Taquari River sub-

basin, lots of data about natural history and distribution of anuran 

species are lost before being recorded, which leads to urgent need 

of field studies to record these information.   

Most studies about anuran assemblages done in the Cerrado 

ecorregion (sensu Olson et al. 2001) are concentrated in its 

southeasternmost portion, with a lack of information about 

assemblages in other regions (Diniz-Filho et al. 2006). Information 

about the species richness and composition in the Upper Paraguay 

River basin are scarce (Strüssmann et al. 2000, Gordo & Campos 

2003, 2005, Uetanabaro et al. 2006, 2007, Souza et al. 2010, 

Pansonato et al. 2011), and records involving the Upper Taquari 

River sub-basin (Strüssmann et al. 2000, Uetanabaro et al. 2006) 

are even rarer. At least 90 anuran species are estimated to occur in 

the Upper Paraguay River basin, and new occurrences are 

expected particularly in poorly known areas (Strüssmann et al. 

2011). Aiming at decreasing lack of knowledge on the anurofauna 

in this watershed, we present a list of species from a Cerrado area 

in the municipality of Camapuã (state of Mato Grosso do Sul), 

inserted in the Upper Taquari River sub-basin. To improve future 

samplings, we also present an evaluation of the quality of the 

sampling effort. 

 
 
Material and Methods 
 

We sampled aquatic habitats in the surroundings of Pontinha 

do Cocho (19°01’07” S, 53°53’44” W), a small village in the 

municipality of Camapuã, state of Mato Grosso do Sul, Brazil 

(Figure 1). The sampled area ins located in the Upper Taquari 

River sub-basin, which is part of the ecological corridor between 

the Pantanal floodplain and important conservation units in the 

Cerrado ecorregion (Emas National Park and Nascentes do 

Taquari State Park) (MMA 2007; Figure 1). Local rainy season 

lasts from October to March and the dry season, from May to 

September, and average annual rainfall is 1506 mm (Soriano & 

Galdino 2006). The predominant human activity is cattle ranching, 

which requires large areas of pasture (Galdino & Vieira 2006). 

The region presents phytophysiognomies ranging from forest to 

savanna, including riparian forests, marshes and pasture areas 

(Oliveira-Filho & Ratter 2002, WWF 2010). Despite the 

predominance of degraded areas, there are fragments of riparian 

forests and marshes without the direct influence of livestock.  

 
Figure 1. Map of the State of Mato Grosso do Sul, Brazil, with its location 

in South America showed in the upper left corner. The ecoregions follow 

the classification of Olson et al. (2001). The black triangle represents the 

location of the sampled area, inserted in the Upper Taquari River sub-basin 

(dashed line), which connects the Pantanal to important conservation units 

in the Cerrado (indicated in red). 

Figura 1. Mapa do estado de Mato Grosso do Sul, Brazil, com sua 

localização na América do Sul mostrada no canto superior esquerdo. As 

ecorregiões seguem a classificação de Olson et al. (2001). O triângulo 
preto representa a localização da área amostrada, inserida na sub-bacia do 

Alto Taquari (linha tracejada), a qual liga o Pantanal a importantes 

unidades de conservação do Cerrado (indicadas em vermelho). 

 

We sampled three types of aquatic habitats during the rainy 

season: veredas, permanent lagoons and temporary ponds. Veredas 

are marshy areas with slow running water, where groundwater 

emerges and is common the presence of the Buriti palm (Mauritia 

flexuosa L.f.) (Ribeiro & Walter 1998). Permanent lagoons are 

large water bodies formed by impoundments of small streams or 

veredas, while temporary ponds are natural depressions with 

accumulated rainwater. We performed three consecutive field 

samplings, all of them after the onset of the rains: from December 

20 to 25, 2009; from January 23 to February 1, 2010; from March 

15 to April 10, 2010. We sampled 18 points at veredas, two at 

permanent lagoons and two at temporary ponds, totaling 22 points 

(Table 1). Four were sampled in the first field sampling, five in the 

second, and 13 in the third. Once at each point, immediately after 

the nightfall (between 18 h 30 min and 19 h 30 min), two 

researchers actively searched for anurans (visually and 

acoustically; Crump & Scott 1994), for three hours on average. 
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Table 1. Geographic coordinates of the 22 sampled aquatic 

habitats in the surroundings of Pontinha do Cocho village, 

municipality of Camapuã, state of Mato Grosso do Sul, Brazil. 

Tabela 1. Coordenadas geograficas das 22 localidades amostradas 

em três tipos de ambientes aquáticos no entorno do vilarejo de 

Pontinha do Cocho, município de Camapuã, stato de Mato Grosso 

do Sul, Brasil. 

Sampled location Geographic coordinates 

Temporary pond 1 19° 2'12.78"S, 53°53'44.92"W 

Temporary pond 2 19° 0'50.10"S, 53°51'32.91"W 

Permanent lagoon 1 19° 0'52.38"S, 53°51'29.89"W 

Permanent lagoon 2 19° 1'31.02"S, 53°51'34.46"W 

Vereda 1 19° 2'55.44"S, 53°53'46.17"W 

Vereda 2 19° 1'19.26"S, 53°50'28.88"W 

Vereda 3 19° 0'35.89"S, 53°51'40.38"W 

Vereda 4 19° 0'54.45"S, 53°51'26.07"W 

Vereda 5 19° 3'14.97"S, 53°53'44.14"W 

Vereda 6 19° 1'15.08"S, 53°50'9.95"W 

Vereda 7 19° 2'46.79"S, 53°53'51.03"W 

Vereda 8 19° 5'58.58"S, 53°52'5.49"W 

Vereda 9 19° 0'9.90"S, 53°51'25.20"W 

Vereda 10 19° 0'28.35"S, 53°51'25.19"W 

Vereda 11 19° 1'38.70"S, 53°50'47.39"W 

Vereda 12 19° 1'38.16"S, 53°51'31.52"W 

Vereda 13 19° 2'16.01"S, 53°49'54.23"W 

Vereda 14 19° 0'45.23"S, 53°52'3.19"W 

Vereda 15 19° 5'20.26"S, 53°52'43.50"W 

Vereda 16 19° 2'8.26"S, 53°50'23.04"W 

Vereda 17 19° 1'28.34"S, 53°51'30.82"W 

Vereda 18 19° 1'8.05"S, 53°50'32.78"W 

 

We constructed a rarefaction curve based on the samples and 

using the software EstimateS version 8.2.0 and 1000 

randomizations (Colwell 2006). Rarefaction curves represent the 

statistical expectation of species richness at different numbers of 

individuals or samples (Gotelli & Colwell 2001). To evaluate the 

effectiveness of our sampling effort, we generated a nonlinear 

model from the rarefaction curve using the Clench equation: 

Sn=a·n/(1+b·n) (Soberón & Llorente 1993). In this equation, n is 

the number of samples or individuals, Sn is estimated richness with 

n number of samples or individuals, and a and b are model 

parameters which determine the increase of species and the shape 

of the curve (Soberón & Llorente 1993), respectively. Then, we 

estimated the percentage of total species estimated by the model 

and calculated the tangent at the largest sample size of the 

rarefaction curve (Jiménez-Valverde & Hortal 2003). The tangent 

value represents the rate of species richness increase with higher 

sampling effort, and if it is small (near 0.1; above 0.3 can be 

considered high) few additional species are expected, even after 

larger sampling efforts (Jiménez-Valverde & Hortal 2003). We 

calculated the proportion of the maximum richness and the tangent 

value using the a and b model parameters (Jiménez-Valverde & 

Hortal 2003).  

Voucher material of species that could not be correctly 

identified at the field was deposited at the zoological collection of 

Universidade Federal de Mato Grosso do Sul (ZUFMS AMP; 

Appendix 1). Tissue samples and recorded vocalizations were also 

deposited at ZUFMS (Appendix 2 and 3). License for collection 

and transportation of animals (number 23112-1) was provided by 

Instituto Chico Mendes de Conservação da Biodiversidade/Sistema 

de Autorização e Informação em Biodiversidade 

(ICMBio/SISBIO). Nomenclature follows Frost (2013). 
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Results 
 

We found 26 species in 13 genera and four families (Table 2, 

Figure 2). The richest family was Hylidae (13 species), followed 

by Leptodactylidae (11 species). Bufonidae and Microhylidae were 

represented by only one species each. The rarefaction curve 

(Figure 3) did not reach an asymptote, but the tangent on the larger 

sample size was small (0.2). Moreover, the model estimates that 

we recorded 78% of the richness estimated at the asymptote, which 

can be considered a good sampling effort. Both the recorded 

tangent value and richness proportion indicate a small increase in 

species richness, with increasing sampling (Jiménez-Valverde & 

Hortal 2003). 

 

Table 2. Anuran families and species registered in the sampled 

aquatic habitats in the surroundings of Pontinha do Cocho village, 

municipality of Camapuã, state of Mato Grosso do Sul, Brazil. PL: 

permanent lagoon; TP: temporary pond; VE: vereda. 

Tabela 2. Famílias e espécies de anuros registrados nos corpos 

d'água amostrados no entorno do vilarejo de Pontinha do Cocho, 

município de Camapuã, estado de  Mato Grosso do Sul, Brasil. PL: 

lagoa permamente; TP: poça temporária; VE: vereda. 

Family/species PL TP VE 

BUFONIDAE    

Rhinella schneideri (Werner, 1894) X   

HYLIDAE    

Dendropsophus elianeae (Napoli & 

Caramaschi, 2000)  X X 

Dendropsophus jimi (Napoli & Caramaschi, 

1999)   X 

Dendropsophus nanus (Boulenger, 1889) X X X 

Dendropsophus minutus (Peters, 1872) X X X 

Hypsiboas albopunctatus (Spix, 1824)   X 

Hypsiboas raniceps Cope, 1862 X X X 

Hypsiboas aff. geographicus    X 

Hypsiboas punctatus (Schneider, 1799)    X 

Phyllomedusa azurea Cope, 1862  X X  

Pseudis platensis Gallardo, 1961 X  X 

Scinax fuscovarius (Lutz, 1925)  X  X 

Scinax fuscomarginatus (Lutz, 1925)   X X 

Trachycephalus typhonius (Linnaeus, 1758) X  X 

LEPTODACTYLIDAE    

Adenomera cf. diptyx (Boettger, 1885)   X 

Eupemphix nattereri Steindachner, 1863  X X  

Leptodactylus furnarius Sazima & 

Bokermann, 1978   X 

Leptodactylus fuscus (Schneider, 1799)   X 

Leptodactylus podicipinus (Cope, 1862)   X X 

Leptodactylus latrans (Steffen, 1815)   X 

Leptodactylus mystacinus (Burmeister, 1861)    X 

Physalaemus albonotatus (Steindachner, 

1864)  X  

Physalemus cuvieri Fitzinger, 1826   X 

Pseudopaludicola ternetzi Miranda-Ribeiro, 

1937   X 

Pseudopaludicola saltica (Cope, 1887)    X 

MICROHYLIDAE    

Elachistocleis matogrosso Caramaschi, 2010   X 
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Figure 2. Photographs of some anuran species registered in the surroundings of Pontinha do Cocho village, municipality of Camapuã, Mato 

Grosso do Sul state, Brazil. A) Dendropsophus elianeae; B) D. jimi; C) D. minutus; D) Hypsiboas albopunctatus; E) H. aff. geographicus; F) H. 

punctatus; G) H. raniceps; H) Phyllomedusa azurea; I) Scinax fuscomarginatus; J) Adenomera cf. diptyx; K) Physalaemus cuvieri; L) 

Leptodactylus podicipinus; M) Leptodactylus furnarius; N) Pseudopaludicola ternetzi.  

Figura 2. Fotografias de algumas espécies de anuros registradas no entorno do vilarejo de Pontinha do Cocho, município de Camapuã, estado de  

Mato Grosso do Sul, Brasil. A) Dendropsophus elianeae; B) D. jimi; C) D. minutus; D) Hypsiboas albopunctatus; E) H. aff. geographicus; F) H. 

punctatus; G) H. raniceps; H) Phyllomedusa azurea; I) Scinax fuscomarginatus; J) Adenomera cf. diptyx; K) Physalaemus cuvieri; L) 

Leptodactylus podicipinus; M) Leptodactylus furnarius; N) Pseudopaludicola ternetzi. 
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Figure 3. Rarefaction curve made for the 22 sampled points in the 

municipality of Camapuã, Mato Grosso do Sul state, Brazil. The 

vertical bars indicate the upper and lower limits of the 95% 

confidence interval. 

Figura 3. Curva de rarefação feita para os 22 pontos amostrados 

no município de Camapuã, estado de Mato Grosso do Sul, Brasil. 

As barras verticais indicam o limite superior e inferior do intervalo 

de confiança de 95%. 

Discussion 

All species registered in this study have already been recorded 

in the Upper Taquari River sub-basin (Strüssmann et al. 2000) or 

in nearby areas (Uetanabaro et al. 2006, Silva-Junior et al. 2009). 

Four out of the 26 species found (Dendropsophus jimi, Hypsiboas 

aff. geographicus, Leptodactylus furnarius and Pseudopaludicola 

ternetzi) have been rarely recorded in  Mato Grosso do Sul. 

Dendropsophus jimi was recorded in the municipalities of 

Chapadão do Sul and Costa Rica (Uetanabaro et al. 2006). 

Hypsiboas aff. geographicus was recorded in the municipality of 

Coxim (Strüssmann et al. 2000) and in Amolar   mountain    range,  

municipality of Corumbá (Gordo & Campos 2003, 2005). Our 

record for this species extends its distribution to nearly 150 km 

southeast of Coxim. Leptodactylus furnarius was recorded in the 

municipalities of Costa Rica (Uetanabaro et al. 2006) and Sonora 

(Silva-Junior et al. 2009). The record for P. ternetzi, confirmed by 

bioacustic data (Pansonato, A., unpublished data),  is the first one 

for the species in Mato Grosso do Sul.  

Phyllomedusa azurea and Pseudis paradoxa are classified as 

"Data Deficient" among the categories of the International Union  

for Conservation of Nature (IUCN) Red List (Angulo 2008a, b). 

The remaining species (except for Hypsiboas aff. geographicus) 

are classified as “Least Concern" (IUCN 2013). Hypsiboas aff. 

geographicus probably represents an undescribed species, for 

which few data are available (Strüssmann et al. 2000, Gordo e 

Campos 2005, Pansonato et al. 2011). 

We did not sample during the dry season and early rainy 

season, which probably decreased the possibilities of recording 

some additional species expected for the region due to nearby 

records and  availability of reproductive habitats (such as 

Hypsiboas lundii and species of the Rhinella granulosa group),  
 

http://www.scielo.br/bn 

 

mainly active during these periods (Strüssmann et al. 2000, 

Uetanabaro et al. 2006). Furthermore, active searches are not 

efficient for sampling fossorial and criptozoic taxa (Crump & 

Scott 1994), and probably more species with these habits would 

have been recorded if we had used more than one sampling 

method (e.g., active search + pitfall traps). This region also harbors 

areas with mounds and rocky outcrops where associated species – 

which do not occur in the aquatic habitats sampled – are expected 

to be found (Strüssmann et al. 2000, Uetanabaro et al. 2006). 

Despite almost half of the species recorded during this study 

present taxonomic problems (Adenomer cf. diptyx: Heyer 1984, De 

la Riva 1996; Hypsiboas aff. geographicus: Duellman 1973) or 

may represent species complexes due to great morphological, 

bioacustic, chromosomal or genetic variation (Dendropsophus 

nanus: Medeiros et al. 2003, Reichle et al. 2004; D. minutus: 

Kaplan 1994, Hawkins et al. 2007; Hypsiboas punctatus: Napoli & 

Cruz 2005; Scinax fuscovarius: Faivovich et al. 2005, Aquino et 

al. 2010; S. fuscomarginatus: Cardoso & Pombal Jr. 2010, Pombal 

Jr. et al. 2011; Leptodactylus fuscus: Heyer & Reid 2003, 

Camargo et al. 2006; L. latrans: Gallardo 1964, De la Riva & 

Maldonado 1999, Heyer et al. 2010a; L. mystacinus: Heyer et al. 

2003, Heyer et al. 2010b; Physalaemus albonotatus: Aquino et al. 

2004, Jansen et al. 2011), nomenclature changes depend on future 

taxonomic revision. Well-resolved taxonomy and systematics are 

assumptions to identify species at risk and to improve the current 

knowledge about the diversity and distribution of species (Young 

et al. 2001, Aleixo 2009). Species richness reported in many 

inventories is underestimated due to cryptic species, which are 

sometimes revealed by including non-morphological characters in 

taxonomic analysis (Fouquet et al. 2007a, b). Although several 

recent studies have revised problematic taxonomic groups in 

Anura (e.g. Pseudopaludicola; Duarte et al. 2010, Fávero et al. 

2011, Pansonato et al. 2012, 2013), there are still many in need of 

studies using integrative taxonomy, such as Adenomera and Scinax 

(Heyer 1984, Kwet 2007, Zaracho & Hernando 2011, Nunes et al. 

2012). Samplings in poorly known regions, such as that of the 

present study, contribute to taxonomic and systematic revisions 

with vouchers, vocalizations records, material for molecular 

analysis and species distribution data. 

An increase in the species list for the Upper Taquari River sub-

basin is expected following additional samplings, especially in 

marsh or rocky outcrop areas, habitats not yet converted into 

pastures or monocultures. We suggest that future inventories in 

this region encompass both the dry and early rainy seasons and 

involve passive capture methods (e.g. pitfall traps) in addition to 

active searches. Despite the local environmental degradation and 

the lack of biological knowledge, this particular watershed is an 

important area for the conservation of Cerrado anuran assemblages 

because it harbors species that are poorly known scientifically. 

Furthermore, it is part of the ecological corridor between the 

Pantanal floodplain and important conservation units in the 

Cerrado (MMA 2007).  
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Appendix 1. List of vouchers collected in the municipality of Camapuã (Mato Grosso do Sul state, Brazil) and deposited at the zoological 

collection of Universidade Federal de Mato Grosso do Sul - UFMS. 

Apêndice 1. Lista do material testemunho coletado no município de Camapuã (estado de Mato Grosso do Sul, Brasil) e depositados na 

coleção zoológica da Universidade Federal de Mato Grosso do Sul - UFMS. 

Species Collection number 

          Adenomera cf. diptyx                     ZUFMS AMP02669 

          Dendropsophus jimi                     ZUFMS AMP2659 

          Dendropsophus elianeae                     ZUFMS AMP2660 

          Hypsiboas aff. geographicus                     ZUFMS AMP2642 - 02646, 02652 

          Hypsiboas albopunctatus                    ZUFMS AMP2665 - 2668 

          Leptodactylus furnarius                    ZUFMS AMP2661 - 2664 

          Pseudopaludicola ternetzi                    ZUFMS AMP2653 - 2657 

 

 

Appendix 2. List of anuran sample tissue collected in the municipality of Camapuã (Mato Grosso do Sul state, Brazil) and deposited at the 

zoological collection of Universidade Federal de Mato Grosso do Sul - UFMS. 

Apêndice 2. Lista de amostra de tecido de anuros coletada no município de Camapuã (estado de Mato Grosso do Sul, Brasil) e 

depositados na coleção zoológica da Universidade Federal de Mato Grosso do Sul - UFMS. 

Species Collection number 

          Pseudopaludicola ternetzi                     ZUFMS AMP3408 - 3414 

          Pseudopaludicola cf. saltica                     ZUFMS AMP3415 - 3416 

 

 

Appendix 3. List of anuran vocalizations recorded in the municipality of Camapuã (Mato Grosso do Sul state, Brazil) and deposited at the 

zoological collection of Universidade Federal de Mato Grosso do Sul - UFMS. 

Apêndice 3. Lista de vocalizações de anuros gravadas no município de Camapuã (estado de Mato Grosso do Sul, Brasil) e depositados na 

coleção zoológica da Universidade Federal de Mato Grosso do Sul - UFMS. 

Species Collection number 

          Hypsiboas punctatus                     ZUFMS D0001 

          Leptodactylus furnarius                        ZUFMS D0002 

          Pseudopaludicola ternetzi                     ZUFMS D0003 - 5 

          Scinax fuscomarginatus                     ZUFMS D0006 
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