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Abstract

Based on morphological and molecular evidence (mitochondrial and nuclear sequences) we describe a new species of 

spiny-chest frog, Alsodes cantillanensis, from central Chile (around 34°S). The type locality, Quebrada Infiernillo, is lo-

cated in the Coastal Range at approximately 65 km from Santiago (Metropolitan Region), the capital of Chile. The distri-

bution of the new species is included entirely in that of A. nodosus (32–36°S approximately), which was identified as the 

sister taxon according to molecular phylogenetic analyses. Moreover, both species are sympatric in the type locality. The 

new species was found in a Nothofagus macrocarpa relict forest potentially threatened by gold mining activities. We iden-

tify other threats for its conservation and some biological data needed for understanding the evolution of this species. This 

discovery reveals the scarce knowledge about biogeography, evolution and ecology of spiny-chest frogs from central 

Chile.
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Introduction

The anuran genus Alsodes Bell currently is comprised of 18 species (Frost 2014), distributed in central-southern 
Chile (32–49°S) and in a narrow strip on the eastern slopes of the Andes in southwestern Argentina (36–44°S). 
Alsodes is the most diversified amphibian taxon present in Chile, where 17 species can be recognized (Correa et al.
2011; Blotto et al. 2013). Most of these species are microendemics inhabiting temperate forests from the Coastal 
and Andes ranges (Cuevas & Formas 2005), but there are four of them distributed in the Mediterranean zone (A. 
nodosus Duméril & Bibron, 32–36°S) or in high Andean environments (A. montanus Lataste, A. pehuenche Cei 
and A. tumultuosus Veloso, Iturra & Galleguillos, 33–36°S) from central Chile.

The taxonomy and systematics of Alsodes have been considered complex (Lynch 1978; Cei 1980; Díaz 1989; 
Wiens 1993; Blotto et al. 2013). Recently, Blotto et al. (2013) obtained the most complete phylogenetic hypothesis 
at date, which implies several changes in taxonomy and distribution: they identified a candidate species in Chile 
(related to A. nodosus), elevated to A. neuquensis Cei to full species status, and reported to A. gargola Gallardo for 
Chile. However, a thorough understanding of the phylogenetic relationships of this genus has not yet been 
achieved, because A. australis Formas, Úbeda, Cuevas & Nuñez (from the type locality), A. montanus, A. 
kaweshkari Formas, Cuevas & Nuñez, A. monticola Bell, and A. vittatus Philippi (the latter two have not been seen 
for over 100 years) were not included by Blotto et al. (2013). On the other hand, the geographic distribution, 
ecology, and natural history of most Alsodes species remain poorly known.

The genus has been diagnosed mainly by the absence of external tympanic ring and the presence of the 
following secondary sexual reproductive characters in males: bilateral spiny patches in the chest, thorny structures 
on fingers one and two, and thickened arms (Gallardo 1970; Cei 1980; Cuevas 2008). This last feature has earned 
some species the name of “Popeye frogs”.
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This finding demonstrates the poor scientific knowledge we have about biogeography and evolution of the 
genus Alsodes in Chile. For example, in recent years a species of the Coastal Range from Chile was described 
(Cuevas 2008) and new localities from Los Andes Range were reported (Araya & Riveros 2008; Correa et al.
2008b; Corbalán et al. 2010). More recently, Blotto et al. (2013) obtained the most complete phylogenetic 
hypothesis for the genus at date, proposing taxonomic changes, identifying a candidate species for Chile, and 
reporting to A. gargola for this country. Our phylogenetic analyses recovered the main subdivisions of the genus 
obtained by Blotto et al. (2013), showing that the new species is related to A. nodosus and A. vanzolinii, both 
species with significant differences in morphology and chromosome number. The combination of external 
characters of A. cantillanensis, more similar to A. vanzolinii, and its distribution, entirely included within that of A. 
nodosus, reveal an interesting aspect of the evolution of Alsodes from central Chile. So, future research directions 
could be the potential mechanisms that would maintain the reproductive isolation between both species (number of 
chromosomes, differences in mating call, niche segregation) and the extension of overlap of their distribution 
ranges.

Quebrada Infiernillo, the type locality, and the other creek where A. cantillanensis was observed are located in 
a private property, within of the recently formed Natural Sanctuary San Juan de Piche, thus the species is now 
territorially protected. However, the area near Quebrada Infiernillo historically has been impacted by charcoal 
industry and now it is threatened by the potential construction of an open pit gold mine (according to the Chilean 
legislation the Natural Sanctuary status does not exclude the possibility for developing mining projects). An 
additional threat during the summer are the forest fires, such as that occurred in January 2012. In a wider 
geographical context, all the area surrounding Altos de Cantillana mountains, where Quebrada Infiernillo is 
located, is highly impacted by agriculture, livestock and exotic trees plantations. In fact, historically this is one of 
the most impacted zones of central Chile by human occupation and land use change (Armesto et al. 2010; Schulz et 
al. 2010).

The discovery of a new amphibian species in Altos de Cantillana ratifies the high biodiversity richness of this 
and other mountain systems located near Santiago. Currently, these systems can be considered islands of 
biodiversity, surrounded completely by land of human use, so we hope this discovery draw attention of the need to 
preserve them and stimulate new studies for describing the biodiversity components of these mountains. Finally, 
the new taxon should be considered critically endangered due to its restricted distribution, and the high degree of 
threat represented by possible fires and gold mining activities.

Acknowledgments

We thank Mónica Correa, owner of the places where the species was described, who authorized this research in the 
forest of Altos de Cantillana. Andrés Charrier wishes to express high gratitude to Dr. Juan Armesto from IEB and 
Dr. Fabián Jaksic from CASEB, and thanks Jaime Rovira from the Ministerio del Medio Ambiente. Andrés 
Charrier also thanks Alexander Baus for his help in the field and to Fundación Senda Darwin for its support during 
this research.Claudio Correa thanks Hugo Salinas for his help in preparing the map, and partial financial support of 
projects Fondecyt 3110040, 1130467 and 79130032. Authors thank Juan Pablo Donoso for his help with the 
photographs of holotype. At last, Andrés Charrier wants to thank his family who has been waiting for a “global 
change” for so long. This study was done thinking that economic development and biodiversity conservation its 
possible and both can coexist in the long term.

References

Araya, S. & Riveros, E. (2008) Ampliación del rango de distribución geográfica de Alsodes montanus (Amphibia, 
Leptodactylidae) a la Región de O’Higgins. Boletín del Museo Nacional de Historia Natural, 57, 117–123.

Armesto, J.J., Manuschevich, D., Mora, A., Smith-Ramirez, C., Rozzi, R., Abarzúa, A.M. & Marquet, P.A. (2010) From the 
Holocene to the Anthropocene: A historical framework for land cover change in southwestern South America in the past 
15,000 years. Land Use Policy, 27, 148–160. 
http://dx.doi.org/10.1016/j.landusepol.2009.07.006

Blotto, B.L., Nuñez, J.J., Basso, N.G., Úbeda, C.A., Wheeler, W.C. & Faivovich, J. (2013) Phylogenetic relationships of a 
 Zootaxa 3915 (4)  © 2015 Magnolia Press  ·  547A NEW SPECIES OF ALSODES 



Patagonian frog radiation, the Alsodes + Eupsophus clade (Anura: Alsodidae), with comments on the supposed paraphyly 
of Eupsophus. Cladistics, 29, 113–131.  
http://dx.doi.org/10.1111/j.1096-0031.2012.00417.x

Bonacum, J., DeSalle, R., O’Grady, P.M., Olivera, D.S.C.G., Wintermute, J. & Zilversmit, M. (2001) New nuclear and 
mitochondrial primers for systematics and comparative genomics in Drosophilidae. Drosophila Information Service, 84, 
201–204.

Bossuyt, F. & Milinkovitch, M.C. (2000) Convergent adaptive radiations in Madagascan and Asian ranid frogs reveal 
covariation between larval and adult traits. Proceedings of the National Academy of Sciences of USA, 97, 6585–6590. 
http://dx.doi.org/10.1073/pnas.97.12.6585

Cei, J.M. (1980) Amphibians of Argentina. Monitore Zoologico Italiano, New Series (Monografia), 2, i–xii, 1–609. 
Corbalán, V., Debandi, G. & Martínez, F. (2010) Alsodes pehuenche (Anura: Cycloramphidae): Past, present and future. 

Cuadernos de Herpetología, 24, 17–23.
Correa, C., Cisternas, J. & Correa-Solís, M. (2011) Lista comentada de las especies de anfibios de Chile (Amphibia: Anura). 

Boletín de Biodiversidad de Chile, 6, 1–21.
Correa, C., Lobos, G., Pastenes, L. & Méndez, M.A. (2008a) Invasive Pleurodema thaul (Anura, Leiuperidae) from Robinson 

Crusoe Island: Molecular identification of its geographic origin and comments on the phylogeographic structure of this 
species in mainland Chile. Herpetological Journal, 18, 77–82. 
http://dx.doi.org/10.4067/S0717-65382013000200006

Correa, C., Veloso, A., Iturra, P. & Méndez, M.A. (2006) Phylogenetic relationships of Chilean leptodactylids: a molecular 
approach based on mitochondrial genes 12S and 16S. Revista Chilena de Historia Natural, 79, 435–450. 
http://dx.doi.org/10.4067/S0716-078X2006000400003

Correa, C., Sallaberry, M., Iturra, P., Collado, G. & Méndez, M.A. (2008b) Amphibia, Anura, Cycloramphidae, Alsodes 
montanus: New record and geographic distribution map. Check List, 4, 467–471.

Correa, C., Pastenes, L., Iturra, P., Calderón, P., Vásquez, D., Lam, N., Salinas, H. & Méndez, M.A. (2013) Confirmation of the 
presence of Alsodes pehuenche Cei, 1976 (Anura, Alsodidae) in Chile: morphological, chromosomal and molecular 
evidence. Gayana, 77, 125–131. 
http://dx.doi.org/10.4067/S0717-65382013000200006

Costa, D. (2002) Determinación de Unidades Territoriales Sensibles como base para una propuesta de Ordenamiento 
Territorial: sitio prioritario Altos de Cantillana y Laguna de Aculeo, R.M. Document for obtaining the academic degree of 
Bachelor in Geology, Instituto de Geografía, Pontificia Universidad Católica de Chile. [unkown total page number]

Cuevas, C.C. (2008) A new species of the genus Alsodes (Anura: Neobatrachia) from the Nothofagus forest, Coastal Range, 
southern Chile, identified by its karyotype. Zootaxa, 1771, 43–53.

Cuevas, C.C. (2013) The identity of the Chilean frog Alsodes laevis (Philippi 1902) (Cycloramphidae): Synonymy and generic 
partitioning of the type series. Herpetological Journal, 23, 145–152.

Cuevas, C.C. & Formas, J.R. (2005) A new frog of the genus Alsodes (Leptodactylidae) from the Tolhuaca National Park, 
Andes Range, southern Chile. Amphibia-Reptilia, 26, 39–48.  
http://dx.doi.org/10.1163/1568538053693288

Díaz, N. (1989) Phenetic and phylogenetic relationships of the Chilean Alsodes and Telmatobius (Amphibia, Leptodactylidae) 
and proposal of a new genus. Studies on Neotropical Fauna and Environment, 24, 25–33. 
http://dx.doi.org/10.1080/01650528909360772

Donoso-Barros, R. (1974) Nuevos reptiles y anfibios de Chile. Boletín de la Sociedad de Biología de Concepción, 48, 217–229.
Formas, J.R. (1980) The identity of the frog Eupsophus vanzolinii from Ramadillas, Nahuelbuta Range, Southern Chile. 

Proceedings of the Biological Society of Washington, 93, 920–927.
Frost, D.R. (2014) Amphibian Species of the World: an Online Reference. Version 6.0. American Museum of Natural History, 

New York, USA. Available from: http://research.amnh.org/herpetology/amphibia/index.html (accessed 10 October 2014).
Gallardo, J.M. (1970) A propósito de los Telmatobiinae (Anura-Leptodactylidae) patagónicos. Neotropica, 16, 73–85.
Goebel, A.M., Donnelly, J.M. & Atz, M.E. (1999) PCR primers and amplification methods for 12S ribosomal DNA, the control 

region, cytochrome oxidase I, and cytochrome b in bufonids and other frogs, and an overview of PCR primers which have 
amplified DNA in amphibians successfully. Molecular Phylogenetics and Evolution, 11, 163–199.  
http://dx.doi.org/10.1006/mpev.1998.0538

Hall, T.A. (1999) BioEdit: a user-friendly biological sequence alignment editor and analysis program for Windows 95/98/NT. 
Nucleic Acids Symposium Series, 41, 95–98.

Jowett, T. (1986) Preparation of nucleic acids. In: Roberts, D.B. (Ed.), Drosophila: A Practical Approach. IRL Press, Oxford, 
U.K, pp. 275–286.

Larkin, M.A., Blackshields, G., Brown, N.P., Chenna, R., McGettigan, P.A., McWilliam, H., Valentin, F., Wallace, I.M., Wilm, 
A., Lopez, R., Thompson, J.D., Gibson, T.J. & Higgins, D.G. (2007) Clustal W and clustal X version 2.0. Bioinformatics, 
23, 2947–2948. 
http://dx.doi.org/10.1093/bioinformatics/btm404

Lynch, J.D. (1978) A re-assessment of the telmatobline leptodactylid frogs of Patagonia. Ocassional Papers of the Museum of 

Natural History, The University of Kansas, 72, 1–57.
Rabanal, F.E. & Alarcón, D. (2010) Amphibia, Anura, Cycloramphidae, Alsodes vanzolinii (Donoso-Barros, 1974): 
CHARRIER ET AL.548  ·  Zootaxa 3915 (4)  © 2015 Magnolia Press

http://dx.doi.org/10.4067/S0717-65382013000200006
http://dx.doi.org/10.4067/S0717-65382013000200006


Rediscovery in nature, latitudinal and altitudinal extension in Nahuelbuta Range, southern Chile. Check List, 6, 362–363.
Rambaut, A., Suchard, M.A., Xie, D. & Drummond, A.J. (2014) Tracer v1.6. Available from: http://beast.bio.ed.ac.uk/Tracer 

(accessed 14 January 2015)
Ronquist, F., Teslenko, M., van der Mark, P., Ayres, D.L., Darling, A., Höhna, S., Larget, B., Liu, L., Suchard, M.A. & 

Huelsenbeck, J.P. (2012) MrBayes 3.2: efficient Bayesian phylogenetic inference and model choice across a large model 
space. Systematic Biology, 61, 539–542. 
http://dx.doi.org/10.1093/sysbio/sys029

Schulz, J.J., Cayuela, L., Echeverria, C., Salas, J. & Rey Benayas, J.M. (2010) Monitoring land cover change of the dryland 
forest landscape of Central Chile (1975–2008). Applied Geography, 30, 436–447. 
http://dx.doi.org/10.1016/j.apgeog.2009.12.003

Swofford, D.L. (2002) PAUP*. Phylogenetic Analysis Using Parsimony (*and Other Methods). Version 4. Sinauer Associates, 
Sunderland, Massachusetts.

Wiens, J.J. (1993) Systematics of the leptodactylid frog genus Telmatobius in the Andes of Northern Peru. Occasional Papers 
of the Museum of Natural History, The University of Kansas, 162, 1–76.

APPENDIX I. Localities, collection numbers and GenBank accession numbers of the previously available sequences 

included in the phylogenetic analyses. In this study, Alsodes sp. is labeled A. aff. nodosus. All localities are in Chile, 

except that of A. neuquensis, which is in Argentina.

Species Locality Collection Number cytb 12S-16S rhod SINA

Alsodes barrioi Rucapehuén IZUA 3549 JX203940 JX204153 JX204089 JX204224

Alsodes coppingeri Puerto Río Frío IZUA 3545 JX203943 JX204156 JX204092 JX204227

Alsodes gargola Futaleufú IZUA 3571 JX203949 JX204162 JX204098 JX204233

Alsodes hugoi Altos de Vilches IZUA 3554 JX203956 JX204169 JX204102 JX204237

Alsodes igneus Tolhuaca IZUA 3555 JX203957 JX204157 JX204103 JX204238

Alsodes neuquensis 10 km O Primeros 
Pinos

MACN 37942 AY843787 AY843565 AY844539 AY844767

Alsodes nodosus Zapallar IZUA 3558 JX203960 JX204174 JX204107 JX204241

Alsodes norae Parque Oncol IZUA 3563 JX203961 JX204175 JX204108 JX204242

Alsodes pehuenche Valle Pehuenche IZUA 3559 JX203962 JX204176 JX204109 JX204243

Alsodes sp. Pemehue IZUA 3543 JX203965 JX204180 JX204112 JX204245

Alsodes tumultuosus La Parva IZUA 3564 JX203968 JX204183 JX204115 JX204248

Alsodes valdiviensis Cordillera Pelada IZUA 3568 JX203972 JX204187 JX204119 JX204251

Alsodes vanzolinii Ramadillas IZUA 3570 JX203974 JX204189 JX204121 JX204253

Alsodes verrucosus Puyehue IZUA 3574 JX203975 JX204190 JX204122 JX204254

Eupsophus calcaratus Yaldad IZUA 3578 JX203982 JX204197 JX204128 JX204261
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