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Delimitation of cryptic species of Notholebias, 
a genus of seasonal miniature killifishes threatened

with extinction from the Atlantic Forest of south-eastern Brazil
(Cyprinodontiformes: Rivulidae)

Wilson J. E. M. Costa* and Pedro F. Amorim*

Notholebias, a genus of seasonal miniature killifishes from south-eastern Brazil, contains two species threatened 
with extinction, N. minimus and N. fractifasciatus, and one possibly extinct species N. cruzi. These species are 
mainly distinguishable by male colour patterns. Species limits were tested using a combination of morphological 
characters and phylogenetic trees derived from the analyses of 650 bp sequences comprising a fragment of the 
mitochondrial gene cytochrome c oxidase I, taken from 16 specimens representing four populations along the 
whole geographic distribution of the genus, excluding the area inhabited by N. cruzi. The analysis supports a 
fourth species, N. vermiculatus, new species, as an exclusive lineage endemic to the Saquarema lagoon system, 
sister to N. fractifasciatus, from which it differs by details of the caudal fin colour pattern in males. The new species 
differs from other congeners analysed by 14 unique nucleotide substitutions, exhibiting genetic distances of 9.8-
11.5 %.
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Introduction

The Atlantic Forest of Brazil, one of the most 
important biodiversity hotspots in the world (e. g., 
Myers et al., 2000), is inhabited by 40 species of 
aplocheiloid killifishes belonging to distinct phy-
logenetic lineages (e. g., Costa, 2009). Among the 
seven aplocheiloid genera endemic to the Atlan-
tic Forest (Costa, 2008, 2010, 2011), six uniquely 
comprise seasonal species only found in tempo-
rary pools and swamps formed during the begin-
ning of the two mostly rainy year periods, usu-
ally April-June and October-November (Costa, 
2002a). Known as seasonal or annual killifishes 

(e. g., Costa, 2002a), their eggs protected by a thick 
chorion undergo embryonic diapause during the 
two dry seasons, which are short and annually 
variable in this part of South America, most fre-
quently between late January and March, and 
between late July and September. 
 Three seasonal killifish genera endemic to the 
Atlantic Forest belong to the tribe Cynopoecilini, 
comprising Campellolebias, a genus of the atypical 
internally inseminating killifishes (Vaz-Ferreira 
& Sierra, 1974; Costa, 1995a, 2006), and Leptolebi-
as and Notholebias, genera uniquely containing 
miniature species (Myers, 1942, 1952; Costa, 2002b, 
2008). Species of the latter genus were until 2008 
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