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Phylogenetic position and taxonomic status of 
Anablepsoides, Atlantirivulus, Cynodonichthys, 

Laimosemion and Melanorivulus 
(Cyprinodontiformes: Rivulidae)

Wilson J. E. M. Costa*

A maximum parsimony analysis of a combined set of mitochondrial and morphological data available in the 
literature for 33 rivuline taxa and three outgroups confirms Rivulus as a paraphyletic assemblage. In order to 
adjust a generic classification to our present phylogenetic knowledge on rivuline relationships, the following 
taxonomic changes are proposed: Rivulus, restricted to two species endemic to Cuba, is hypothesized to be the 
most basal rivuline lineage, distinguished from all other non-annual rivulines by having all hypurals fused into 
a single plate, neural prezygapophysis of caudal vertebrae rudimentary, fourth ceratobranchial teeth absent, about 
50 % of the anterior portion of the caudal fin covered by scales, four neuromasts on the anterior supraorbital 
series, and a black round spot with white margin on the dorsoposterior portion of the caudal peduncle in females; 
Anablepsoides, Atlantirivulus, Laimosemion, Melanorivulus and Cynodonichthys, previously classified as subgenera 
of Rivulus, are considered as valid genera; Laimosemion, including 24 species from northern South America, con-
stitutes the sister group to a clade comprising Melanorivulus, Cynodonichthys, Anablepsoides, Atlantirivulus, and all 
annual rivuline genera, which is supported by a well-developed dorsal process of the urohyal and an expanded 
lateral articular facet of the first hypobranchial; Melanorivulus, comprising 34 species from central and northeast-
ern South America, Cynodonichthys with 27 species from Central America and Trans-Andean South America, 
Anablepsoides with 42 species from northern and northeastern South America and Smaller Antilles, and Atlanti-
rivulus, with 11 species endemic to the eastern Brazilian coastal plains are diagnosed by combinations of mor-
phological characters, including osteology, cephalic laterosensory system and colour patterns.
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Introduction

The cyprinodontiform family Rivulidae is a di-
versified group of killifishes, with about 350 
valid species occurring between southern Florida 
and northeastern Argentina. Rivulids typically 
inhabit shallow swamps and streams, but each 
species exhibit a strong preference for specific 

habitats, usually restricted to either forests or 
savannahs (e. g., Costa, 2009a). Great part of the 
rivulid taxa, known as annual killifishes, are 
uniquely found in swamps and isolated pools 
that seasonally dry. The ability to survive in 
seasonal swamps and pools is due to the thickened 
chorion eggs, which make eggs resistant to water 
loss, and a complex embryonic development, 
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