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Morphometric and meristic characterization of populations  
of the Gila minacae complex 

(Teleostei: Cyprinidae) 
from the Sierra Madre Occidental, Mexico

Carlos A. Ballesteros-Córdova*, Gorgonio Ruiz-Campos*,  
Sergio Sánchez-Gonzáles** and Alejandro Varela-Romero***

A morphological characterization is performed within the Gila minacae complex and congeneric species from the 
Sierra Madre Occidental, Mexico. A discriminant function analysis based on 33 morphometric and six meristic 
characters applied to 209 specimens revealed 15 body characters to be significantly different among the taxa 
compared. Southern populations inhabiting the Fuerte, Sinaloa and Culiacán River basins are morphologically 
distinct from Gila minacae populations from the Yaqui River basin and from remaining studied species. South-
ern populations have a deeper body and lower counts of gill rakers, dorsal-fin rays, and lateral line scales than 
G. minacae from the Yaqui River basin. Such differences suggest the presence of at least two species within the 
Gila minacae species complex.

* Colección Ictiológica, Facultad de Ciencias, Universidad Autónoma de Baja California, Carretera Transpenin-
sular Ensenada-Tijuana No. 3917, Col. Playitas, 22860 Ensenada, Baja California, México.  
E-mails: caballesteros0411@gmail.com (CAB-C), gruiz@uabc.edu.mx (GR-C, corresponding author)

** Escuela de Biología, Universidad Autónoma de Sinaloa, Calzada de Las Américas y Universitarios s/n, Ciu-
dad Universitaria, 80040 Culiacán, Sinaloa, México. E-mail: ssanchez@uas.edu.mx

*** Departamento de Investigaciones Científicas y Tecnológicas, Universidad de Sonora, Blvd. Luis Encinas y 
Rosales s/n, 83000 Hermosillo, Sonora, México. E-mail: alejandro.varela@unison.mx

Introduction

Fishes of the genus Gila comprise a morphologi-
cally diverse group inhabiting arid and semi-arid 
regions of the western United States (USA) and 
northwestern Mexico (Miller et al., 2005; Schön-
huth et al., 2014). A recent phylogenetic analysis 
conducted on several Cyprinids from North 
America embracing all members of Gila suggest 
this genus as paraphyletic due the phylogenetic 
position of G. coerulea and Ptychocheilus lucius, 

and the recovering of G. robusta specimens as a 
paraphyletic group (Schönhuth et al., 2014).
 According to Schönhuth et al. (2014), the di-
versification of Gila species in Mexico occurred 
in both the Atlantic and Pacific slopes.  The seven 
species inhabiting the Atlantic drainages make 
up a monophyletic lineage referred to as the 
Chihuhuan Desert group, while the four species 
of Gila inhabiting Pacific drainages (G. ditaenia, 
G. purpurea, G. eremica, and G. minacae) were 
also hypothesized as monophyletic. Although 
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