
 280   Accepted by J. Rowley: 12 Aug. 2013; published: 27 Sept. 2013

ZOOTAXA

ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2013 Magnolia Press

Zootaxa 3717 (2): 280–300  
www.mapress.com/zootaxa/

Article

http://dx.doi.org/10.11646/zootaxa.3717.2.8

http://zoobank.org/urn:lsid:zoobank.org:pub:91AE5C97-8380-43B1-A97E-323CC64B9778

Molecular, morphological and osteological differentiation of a new species of 

microhylid frog of the genus Stumpffia from northwestern Madagascar

JOHANNES KLAGES1, FRANK GLAW2, JÖRN KÖHLER3, JOHANNES MÜLLER4,5, 

CHRISTY A. HIPSLEY4 & MIGUEL VENCES1,6

1Zoologisches Institut, Technische Universität Braunschweig, Mendelssohnstr. 4, 38106 Braunschweig, Germany
2Zoologische Staatssammlung München, Münchhausenstr. 21, 81247 München, Germany
3Hessisches Landesmuseum Darmstadt, Friedensplatz 1, 64283 Darmstadt, Germany
4Museum für Naturkunde - Leibniz-Institut für Evolutions- und Biodiversitätsforschung an der Humboldt-Universität zu Berlin, 

Invalidenstr. 43, 10115 Berlin, Germany
5Berlin-Brandenburg Institute of Advanced Biodiversity Research (BBIB), 14195 Berlin, Germany.
6Corresponding author. E-mail: m.vences@tu-bs.de

Abstract

We describe a new small-sized microhylid frog of the genus Stumpffia and provide a preliminary survey of Stumpffia di-

versity in northern and northwestern Madagascar based on molecular and morphological data. Analysis of 68 previously 

published and 142 newly generated DNA sequences of a fragment of the mitochondrial 16S rRNA gene revealed a large 

genetic diversity within Stumpffia, with numerous strongly differentiated lineages occurring across Madagascar. The anal-

ysis confirmed a clade formed exclusively by Stumpffia species occurring in north/northwestern Madagascar and contain-

ing almost all species from this area. Based on DNA sequences of the RAG1 gene, we further assess that most of the deep 

mitochondrial lineages do not share haplotypes in this nuclear marker, even in the few cases of sympatry, which we inter-

pret as confirmation of their status as independent evolutionary lineages. Micro-computed tomography revealed subtle dif-

ferences in phalangeal formulae among some of these candidate species, providing additional taxonomic characters for 

future revisions of the genus. The newly described species Stumpffia analamaina sp. nov. occurs 27 km north-west of Ant-

sohihy and is at present the southernmost confirmed Stumpffia of the north/northwestern clade. It is mainly characterized 

by a snout-vent length of 10–12 mm, advertisement calls consisting of a series of short melodious chirps, manus with four 

fingers and pes with five toes, with only slight length reduction of first finger and toe. It furthermore does not share hap-

lotypes with any other Stumpffia species in 16S or RAG1, and has relatively longer hands and feet compared with other 

small-sized Stumpffia of the north/northwestern clade such as S. madagascariensis and S. pygmaea. The new species lives 

in an area of dry forest where it was found in leaf litter along a small stream bordered by degraded gallery vegetation. Due 

to the limited distributions of almost all species in the north/northwestern Stumpffia clade, the rareness of appropriate mi-

crohabitat around the type locality of S. analamaina sp. nov. and the rampant habitat destruction in this part of Madagas-

car, we propose a threat status of Critically Endangered for this new species. 
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Introduction

The fauna of Madagascar is characterized by a remarkable degree of microendemism, that is, species restricted to 
very small distributional ranges (e.g., Goodman & Benstead 2003; Wilmé et al. 2006; Wollenberg et al. 2011; Glaw 
et al. 2012). Whether this pattern is unique to Madagascar or is a more general characteristic also of other tropical 
regions that have been less intensively studied is still unknown (Vences et al. 2009). On the other hand, 
Madagascar's fauna also includes wide-ranging species with little genetic differentiation across their ranges (e.g., 
for frogs: Rabemananjara et al. 2007; Gehring et al. 2012). To understand the mechanisms of diversification in this 
remarkable biota, it is therefore important to identify the factors leading to restricted ranges in some species but not 


