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Abstract

We describe a new species of Psychrophrynella from a single locality in the Cordillera Real, in the Andes of Department 

of La Paz, Bolivia. Psychrophrynella teqta sp. nov. is highly variable in color pattern and differs from the species geo-

graphically closer mostly by presenting yellow or red blotches, usually absent in other species. In addition, the new species 

differs from all species in the genus because the males have a pulsed call. Males of this species show parental care, and 

the high number of eggs per nest suggest that perhaps more than one clutch might be attended by a single male. As other 

species in the genus, the new species is infected by Batrachochytrium dendrobatidis, and thus, a conservation threat is 

already present upon its discovery. 
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Introduction

Members of the genus Psychrophrynella represent a remarkable radiation of small direct-developing frogs 

inhabiting the upper cloud forests, elfin forests, and wet subparamos of the Cordillera Oriental of the Andes from 

southern Peru to central Bolivia (Frost 2014). Similar patterns of radiation are represented in central and southern 

Peru by the genera Phrynopus and Bryophryne, respectively. The most striking feature of these groups is the high 

beta-diversity and the limited distributions of species, which are usually known only from the type locality and, in 

rare cases, some other places nearby (De la Riva 2007). All species described occur in the Amazonian versants of 

the Andean Cordillera Oriental, and they are not found in the more xeric valleys facing the puna grasslands of the 

Altiplano basin. The number of new species increases steadily as previously unexplored areas are surveyed, and the 

actual number of species is still far from being known (De la Riva & Reichle 2014). While until now only three 

species of Psychrophrynella have been described for Peru (but there are several others in collections awaiting 

description; De la Riva et al. unpubl.), Bolivia holds a much richer Psychrophrynella fauna, with 17 species 

described hitherto. Some areas, as the Cordillera de Apolobamba and the Cordillera Real, both in the Department 

of La Paz, seem to have an especially high diversity of these frogs, often with at least one microendemic species 

occurring in each major valley with suitable habitat. 

During the early austral summer of 2012 we crossed the Cordillera Real from the Altiplano to the Amazonian 

slopes, in search of Psychrophrynella frogs, and we found a beautiful new species in a valley not previously 

surveyed. Herein we present the description of this species, describe and comment on particularities of its call, 

report aspects of its reproductive biology, and assess conservation risk with respect to infection by the pathogenic 

chytrid fungus, Batrachochytrium dendrobatidis Longcore, Pessier and Nichols.

Material and methods

Given the highly restricted distribution and microendemism of all species of Psychrophrynella, for practical 
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Burrowes (2011) for the Bolivian species P. adenopleura (Aguayo and Harvey). Because population studies on 

species of this genus are not available we cannot infer at this point the effect of Bd in Psychrophynella species that 

are presently persisting with this pathogen. While their condition of terrestrial direct-developers may work to their 

advantage in face of a mostly aquatic pathogen (Longcore et al. 1999), these frogs might be confronting a higher 

risk of extinction if they are also subject to other environmental stressors presently affecting the Andes, like climate 

warming and drought (Seimon et al. 2007). These factors can work in synergy with Bd to increase susceptibility of 

frogs to chytridiomycosis as reported for other members of Brachycephaloidea (Longo & Burrowes 2010; Longo et 

al. 2013; De la Riva & Burrowes 2011). 

Beta-diversity of Psychrophrynella in Bolivia is astonishing. With 18 species described hitherto, all of them 

endemic, this genus represents a 27.3% of the total endemic Bolivian anuran fauna—by far the greatest 

contribution of any amphibian single group—and many more species await description (De la Riva 2007; De la 

Riva & Reichle 2014; De la Riva, unpubl.). Indeed, no other vertebrate group reaches a similar degree of 

endemicity; this alone stands as an important reason to pay especial attention to these little, otherwise scarcely 

visible frogs, and justify the need to include them in conservation planning and environmental official agendas. A 

recent project led by Bolivian Amphibian Initiative (BAI) is currently assessing the conservation status of P. 

illimani and trying to create public awareness among locals about the necessity to preserve this and other frog 

species (De la Riva & Reichle 2014; see BAI’s website, bolivianamphibianinitiative.org and the website of the P. 

illimani project, www.jampatu.org). 

Acknowledgments

This research was possible thanks to the funding provided by project CLG2011-30393 of the Spanish Ministry of 

Science and Innovation (PI, Ignacio De la Riva). We are grateful to James Aparicio for his help at the Colección 

Boliviana de Fauna and to the DGB (Dirección General de la Biodiversidad) for providing exportation permits. We 

are especially indebted to Diego Llusia for kindly helping with the analyses and figures of the advertisement calls, 

to Jandrely López for assistance with qPCR detection, and to Noemí Goicoechea for help with Figure 3. 

Literature cited

Boyle, D.G., Boyle, D.B., Olsen, V., Morgan, J.A.T. & Hyatt, A.D. (2004) Rapid quantitative detection of chytridiomycosis 

(Batrachochytrium dendrobatidis) in amphibian samples using real-time Taqman PCR assay. Diseases of Aquatic 

Organisms, 60, 141–148. 

http://dx.doi.org/10.3354/dao060141

Burrowes, P.A. (2000) The reproductive biology and parental care of the Puerto Rican cave-dwelling frog Eleutherodactylus 

cooki. Herpetologica, 56, 375–386.

Catenazzi, A. (2006) Phrynopus cophites (Cuzco Andes Frog). Reproduction. Herpetological Review, 37, 1–206.

Catenazzi, A., Lehr, E., Rodríguez, L.O. & Vredenburg, V.T. (2011) Batrachochytrium dendrobatidis and the collapse of anuran 

species richness and abundance in the Upper Manu National Park, Southeastern Peru. Conservation Biology, 25, 382–391.

De la Riva, I. (2007) Bolivian frogs of the genus Phrynopus with the description of twelve new species (Anura: 

Brachycephalidae). Herpetological Monographs, 21, 242–278. 

http://dx.doi.org/10.1655/07-011.1 

De la Riva, I. & Burrowes, P.A. (2011) Rapid assessment of the presence of Batrachochytrium dendrobatidis in Bolivian 

Andean frogs. Herpetological Review, 42, 372–375.

De la Riva, I. & Reichle, S. (2014) Diversity and conservation of the amphibians of Bolivia. In: Heatwole, H., Barrio-Amorós, 

C. & Wilkinson, J.W. (Eds.), Status of Decline of Amphibians: Western Hemisphere. Amphibian Biology. Chapter 13, Part 

4 of Volume 9. Herpetological Monographs, 28, 46–65.

Duellman, W.E. & Lehr, E. (2009) Terestrial-breeding frogs (Strabomantidae) in Peru. Nature und Tier Verlag, Münster, 

Germany, 384 pp.

Ergueta, P. (1993) Aspectos de la biología y ecología de Phrynopus laplacai (Anura: Leptodactylidae) en un bosque nublado de 

altura de yungas (La Paz, Bolivia). Ecología en Bolivia, 21, 19–29.

Hyatt, A.D., Boyle, D.G., Olsen, V., Boyle, D.B., Berger, L., Obendorf, D., Dalton, A., Kriger, K., Hero, M., Hines, H., Phillott, 

R., Campbell, R., Marantelli, G., Gleason, F. & Colling, A. (2007) Diagnostic assays and sampling protocols for the 

detection of Batrachochytrium dendrobatidis. Diseases of Aquatic Organisms, 73, 175–192. 

http://dx.doi.org/10.3354/dao073175
 Zootaxa 3887 (3)  © 2014 Magnolia Press  ·  469A NEW SPECIES OF PSYCHROPHRYNELLA FROM BOLIVIA

http://dx.doi.org/10.1655/07-011.1
http://dx.doi.org/10.1655/07-011.1
http://dx.doi.org/10.3354/dao073175
http://dx.doi.org/10.3354/dao073175


Longo, A.V. & Burrowes, P.A. (2010) Persistence with chytridiomycosis does not assure survival of direct-developing frogs. 

EcoHealth, 7, 185–195. 

http://dx.doi.org/10.1007/s10393-010-0327-9

Longo, A.V., Ossiboff, R.J., Zamudio, K.R. & Burrowes, P.A. (2013) Lability in host defenses: terrestrial frogs die from 

chytridiomycosis under enzootic conditions. Journal of Wildlife Diseases, 49, 197–199. 

http://dx.doi.org/10.7589/2012-05-129

Longcore, J.E., Pessier, A.P. & Nichols, D.K. (1999) Batrachochytrium dendrobatidis gen. et sp. nov., a chytrid pathogenic to 

amphibians. Mycologia, 91, 219–227. 

http://dx.doi.org/10.2307/3761366

Mendelson, J.R., III, Lips, K.R., Gagliardo, R.W., Rabb, G.B., Collins, J.P., Diffendorfer, J.E., Daszak, P., Ibáñez, D.R., Zippel, 

K.C., Lawson, D.P., Wright, K.M., Stuart, S.N., Gascon, C., da Silva, H.R., Burrowes, P.A., Joglar, R.L., La Marca, E., 

Lötters, S., du Preez, L.H., Weldon, C., Hyatt, A., Rodríguez-Mahecha, J.V., Hunt, S., Robertson, H., Lock, B., Raxworthy, 

C.J., Frost, D.R., Lacy, R.C., Alford, R.A., Campbell, J.A., Parra-Olea, G., Bolaños, F., Domingo, J.J., Halliday, T., 

Murphy, J.B., Wake, M.H., Coloma, L.A., Kuzmin, S.L., Price, M.S., Howell, K.M., Lau, M., Pethiyagoda, R., Boone, M., 

Lannoo, M.J., Blaustein, A.R., Dobson, A., Griffiths, R.A., Crump, M.L., Wake, D.B. & Brodie, E.D. Jr. (2006) 

Biodiversity. Confronting amphibian declines and extinctions. Science, 31, 48. 

http://dx.doi.org/10.1126/science.1128396

Padial, J.M., Grant, T. & Frost, D.R. (2014) Molecular systematics of terraranas (Anura: Brachycephaloidea) with an 

assessment of the effects of alignment and optimality criteria. Zootaxa, 3825, 1–132. 

http://dx.doi.org/10.11646/zootaxa.3825.1.1

Stuart, S.N., Chanson, J.S., Cox, N.A., Young, B.E., Rodrigues, A.S., Fischman, D.L. & Waller, R.W. (2004) Status and trends 

of amphibian declines and extinctions worldwide. Science, 306, 1783–1786. 

http://dx.doi.org/10.1126/science.1103538

Seimon, T.A., Seimon, A., Daszak, P., Halloys, S.R.P., Schloegel, L.M., Aguilar, C.A., Sowell, P., Hyatt, A.D., Konecky, B. & 

Simmons, J.E. (2007) Upward range extension of Andean anurans and chytridiomycosis to extreme elevations in response 

to tropical deglaciation. Global Change Biology, 13, 288–299. 

http://dx.doi.org/10.1111/j.1365-2486.2006.01278.x
DE LA RIVA & BURROWES470  ·  Zootaxa 3887 (3)  © 2014 Magnolia Press

http://dx.doi.org/10.1007/s10393-010-0327-9
http://dx.doi.org/10.1007/s10393-010-0327-9
http://dx.doi.org/10.7589/2012-05-129
http://dx.doi.org/10.7589/2012-05-129
http://dx.doi.org/10.2307/3761366
http://dx.doi.org/10.2307/3761366
http://dx.doi.org/10.1126/science.1128396
http://dx.doi.org/10.1126/science.1128396
http://dx.doi.org/10.11646/zootaxa.3825.1.1
http://dx.doi.org/10.11646/zootaxa.3825.1.1
http://dx.doi.org/10.1126/science.1103538
http://dx.doi.org/10.1126/science.1103538
http://dx.doi.org/10.1111/j.1365-2486.2006.01278.x
http://dx.doi.org/10.1111/j.1365-2486.2006.01278.x

	Abstract
	Introduction
	Material and methods
	Systematics
	Psychrophrynella teqta, sp. nov.
	Remarks and discussion
	Acknowledgments
	Literature cited


<<
  /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




