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The treefrog genus Dendropsophus Fitzinger comprises 95 species, with geographic distribution from northern 

Argentina and Uruguay north through tropical South and Central America to tropical southern Mexico (Frost 2014). 

Dendropsophus studerae was included in the D. microcephalus clade by Faivovich et al. (2005), which currently consists 

of 39 species (Frost 2014). The species that most resembles D. studerae is D. bipunctatus (Spix), as already stated in the 

original description of the former (Carvalho-e-Silva et al. 2003). Thus far, Dendropsophus studerae was only known 

from its type locality, in the municipality of Quebrangulo (09º19’08”S, 36º28’16”W), State of Alagoas, northeastern 

Brazil. The original description of the species also included data on its eggs, tadpole (oral disc and external morphology) 

and some natural history information of adults and larvae, but its advertisement call remains undescribed.

Here, we present new records of D. studerae from Atlantic Rainforest remnants of the northern coast of the State of 

Bahia, northeastern Brazil (fig. 1A) and describe for the first time the advertisement call of the species. This is the 

southernmost record and the first outside the type locality of this species, extending its range ca. 407-airline km 

southwards (fig. 1B). Furthermore, this new record (103 m a.s.l.) is below the elevation of the type locality (600 m a.s.l.).

Specimens from northern Bahia were diagnosed by us as D. studerae by having the following characteristics (fig. 

1A): small sized specimens (snout–vent length of adult males, =21.7±1.2, 19.3–23.4 mm, n=15; adult females, 

=26.6±0.6, 26.1–27.0 mm, n=2), dorsal surfaces green in life and reddish brown in preservative, thighs orange, a 

longitudinal sepia sideband from the snout to the middle of the flank, two to four yellow spots on each side of the upper 

lip and other minor blemishes from the corner of the lower lip to the middle of the flank (Carvalho-e-Silva et al. 2003).

Specimens were collected at a forest remnant of 1,257-ha known as Mata da Campina (12°27'03.6"S, 38°24'23.3"W, 

103 m a.s.l.), a private area in the municipality of São Sebastião do Passé, State of Bahia, Brazil, on 21 may 2010 and 13 

December 2010, by Jocilene B. Herrera, Camilla A. Souto, Rafael O. Abreu and Deise Cruz. This region has irregular 

topography with climate Köppen’s Aw (tropical). The original vegetation cover is the Tropical Atlantic Forest, but today, 

this landscape is highly fragmented due to intense logging. The landscape matrix is mainly composed of pasture for 

cattle, with many forest remnants at an initial to intermediate stage of regeneration. There are no conservation units in the 

region.

We collected specimens of D. studerae at night in a temporary pond of about 40 cm depth, inside the forest remnant. 

Two calling males were recorded in the field on 21 May 2010 (air temperature not recorded) while emitting 

advertisement calls in a duet, perched on branches ca. 20 cm above the water, one of them was collected. Nevertheless, 

the vocalization of the collected specimen was not correctly assigned to it given that the specimen were accidentally 

deposited with other vouchered specimens of D. studerae during the fieldwork (UFBA 10127–10135, 10138–10143). 

We recorded the calls using a Portable Digital Recorder Marantz PMD 661 with a Sennheiser ME66 directional 

microphone. Calls were recorded and analyzed with a sampling frequency of 48 kHz and sample size of 16 bits. 

Temporal parameters of the calls were measured and counted on waveforms using the software Avisoft-SASLab Lite for 
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Advertisement calls (fig. 1C) consisted of 1–5 multipulsed notes ( =1.31±0.64, n=220), call duration 0.03–0.65 s 

( =0.09±0.09, n=220), intercall intervals 0.15–2.27 ( =0.91±0.37, n=206), note duration 0.02–0.07 s ( =0.05±0.010, 

n=290), internote intervals 0.10–0.13 s ( =0.11±0.01, n=70), note rate 6.33–66.37 notes/s ( =18.14±6.25, n=220), 

notes with 4–10 pulses (=6.59±1.41, n=289) and note pulse rate 97.09–161.55 pulses/s ( =121.95±7.30, n=289). Calls 

with one note lasted 0.02–0.07 s ( =0.05±0.01, n=168), two notes 0.17–0.22 s ( =0.19±0.01, n=37), three notes 

0.31–0.36 s ( =0.33±0.01, n=13), four notes 0.46 s (n=1) and five notes 0.65 s (n=1). The first pulse of the call has less 

energy than the others, which have similar amplitude. Two main frequency bands (harmonics) are distinguishable in each 

note of the call from the audiospectrogram and power spectrum. The lowest-pitched harmonic (fundamental frequency) 

ranged from 2.50 to 3.57 kHz ( =2.74±0.12, n=284). The highest-pitched harmonic was the dominant frequency and 

ranged from 5.45 to 6.19 kHz ( =5.77±0.17, n=287). Detailed descriptive statistics in Table 1.

The advertisement call of D. studerae largely overlaps with the call of D. bipunctatus described by Abrunhosa et al. 

(2001) from one calling male recorded in the municipality of Saquarema, State of Rio de Janeiro, Brazil (Table 1). 

Nevertheless, the lowest-pitched harmonic (fundamental frequency) of D. studerae ( =2.74±0.12, 2.50–3.57 kHz) is 

higher than that of D. bipunctatus ( =2.14±0.05, 2.12–2.25 kHz). Statistics related to the number of pulses per note and 

note pulse rate were not provided by Abrunhosa et al. (2001), avoiding further comparisons. Carvalho-e-Silva et al. 

(2003) already stated that D. studerae and D. bipunctatus share ‘similar voices’ and our results confirm that statement, 

which reinforces the supposition of their close relationship.

Acknowledgments: We are grateful to Sidney Sampaio dos Santos and Francisco Pedro da Fonseca Neto for the 

valuable assistance in the recognition of the study area; to Emerson Teixeira for the excellent logistic support to our staff 

during fieldwork; to Eliomar Assunção and Renê Lago for allowing us to collect at their private properties; to other 27 

undergraduate and graduate students for the excellent field assistance. The Programa de Pós-Graduação em Diversidade 

Animal/UFBA provided financial support. The Fundação de Amparo à Pesquisa do Estado da Bahia (FAPESB) for 

financial support to the project “Adequação da Pós-Graduação em Diversidade Animal ao uso de métodos e ferramentas 

de análise espacial” (Order number 5295/2008, Agreement number 021/2008). The Conselho Nacional de 

Desenvolvimento Científico e Tecnológico (CNPq) awarded grants to Marcelo F. Napoli (Proc. 309672/2012-0) and a 

fellowship to Jocilene B. Herrera. The Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) and 

(FAPESB) awarded fellowships to Rafael O. Abreu. The Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 

Renováveis (IBAMA) permitted collection of specimens (License number 12988-1 MMA/IBAMA/SISBIO).

References

Abrunhosa, P.A., Wogel, H. & Pombal, J.P. Jr. (2001) Vocalização de quatro espécies de anuros do Estado do Rio de 

Janeiro, sudeste do Brasil (Amphibia, Hylidae, Leptodactylidae). Boletim do Museu Nacional, Nova Série, Zoologia, 

472, 1–12.

Carvalho-e-Silva, S.P., Carvalho-e-Silva, A.M.P.T. & Izecksohn, E. (2003) Nova espécie de Hyla Laurenti do grupo de 

H. microcephala Cope (Amphibia, Anura, Hylidae) do nordeste do Brasil. Revista Brasileira de Zoologia, 20, 

553–558. 

http://dx.doi.org/10.1590/S0101-81752003000300029

Faivovich, J., Haddad, C.F.B., Garcia, P.C.A., Frost, D.R., Campbell, J.A. & Wheeler, W.C. (2005) Systematic review of 

the frog family Hylidae, with special reference to Hylinae: phylogenetic analysis and taxonomic revision. Bulletin of 

the American Museum of Natural History, 294, 1–240. 

http://dx.doi.org/10.1206/0003-0090(2005)294[0001:SROTFF]2.0.CO;2

Frost, D.R. (2014) Amphibian Species of the World: an Online Reference. Version 6.0. Electronic Available from: http://

research.amnh.org/herpetology/amphibia/index.html  (accessed 26 June 2014)

Gridi-Papp, M. (Ed.), (2003–2007) SoundRuler: Acoustic Analysis for Research and Teaching. Available from: http://

soundruler.sourceforge.net/ (accessed on 21 October 2014)

Mazzoni, D. (2013) Audacity, version 2.0.3, copyright 1999–2013, Audacity Team. Available from: http://

audacity.sourceforge.net/ (accessed 13 February 2013)

Specht, R. (2011) Avisoft-SASLab Lite, Sound Analysis and Synthesis Laboratory, version 5.1.22, 29 September 2011, 

copyright 1990–2011, Avisoft Bioacoustics, Berlin. Available from: http://www.avisoft.com (accessed 3 November 

2011)

x

x x x

x x

x

x x

x

x

x

x

x

NAPOLI ET AL.596  ·  Zootaxa 3878 (6)  © 2014 Magnolia Press

http://dx.doi.org/10.1206/0003-0090(2005)294[0001:SROTFF]2.0.CO;2
http://dx.doi.org/10.1590/S0101-81752003000
http://dx.doi.org/10.1590/S0101-81752003000
http://dx.doi.org/10.1590/S0101-81752003000
http://dx.doi.org/10.1206/0003-0090(2005)294%5b0001:SROTFF%5d2.0.CO;2
http://dx.doi.org/10.1206/0003-0090(2005)294%5b0001:SROTFF%5d2.0.CO;2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




