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Wild-caught Hybrids Between Sailfin and Shortfin Mollies (Poeciliidae, Poecilia):
Morphological and Molecular Verification
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ABSTRACT
This study documents four wild-caught, interspecific hybrids between sailfin mollies (Poecilia velifera or P.
petenensis) and shortfin mollies (P. mexicana or P. orri) from the Yucatán peninsula and Isthmus of Tehuantepec
regions of México. In canonical discriminant analysis of morphological data all four putative hybrid males were
intermediate in shape between shortfin and sailfin molly species, falling well outside 95% confidence ellipses
for those putative parental species. For two of the four hybrid individuals, we used allele size differences at the
nuclear Xsrc gene between sailfin and shortfin species to determine that one was a first (F1) or early generation
(F2, BC1) hybrid and the other was a later generation (>F1) hybrid. Sequences of the mtDNA control region (483
bp) and Xsrc nuclear gene (636 bp) indicated that the female parent of the early generation hybrid individual was
P. mexicana and the male parent was P. velifera. Thus, while rare in the wild, interspecific hybridization and
introgression between sailfin and shortfin mollies does occasionally occur despite the existence of behavioral
pre-mating isolating mechanisms.
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RESUMEN
El presente estudio documenta registros de cuatro híbridos interespecíficos espontáneos entre molis de vela
(Poecilia velifera o P. petenensis) y de dorsal corta (P. mexicana o P. orri) de las regiones de la Península de
Yucatán y del Istmo de Tehuantepec en México. En el análisis discriminante de datos morfológicos los cuatro
híbridos putativos entre molis de dorsal de vela y dorsal corta tuvieron morfología intermedia, cayendo bastante
fuera de las elipses a 95% de confianza de las especies progenitoras putativas. En dos de los cuatro individuos
híbridos, usamos diferencias en el tamaño de los alelos en el gene nuclear Xsrc entre los molis de vela y de
dorsal corta para determinar que uno de estos dos individuos híbridos resultó de primera generación (F1) o
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INTRODUCTION

Information on the frequency and direction of interspe-
cific hybridization in natural populations is critical to our un-
derstanding of the evolution of pre-mating reproductive
isolating mechanisms and the role of such mating signal di-
vergence in speciation. Documenting mating mistakes in na-
tural sympatric populations confirms a role for selection in
the evolution of courtship signals and mating preferences for
those signals (Gerhardt et al., 1994). In this paper, we confirm
the existence of interspecific hybrids between sailfin and
shortfin species of mollies (Poeciliidae, Poecilia), a group in
which such hybrids are thought to be extremely rare as a re-
sult of pre-mating behavioral isolation (Woodhead & Arms-
trong, 1985; Farr, 1989; Ptacek, 1998). Interspecific crosses
readily produce fertile and viable offspring of both genders in
the laboratory, suggesting that post-mating isolation is weak
in mollies (Hubbs & Hubbs, 1946; Parzefall, 1989; Ptacek,
2002). However, a paucity of reports of wild-caught hybrids
(e.g., Contreras-Balderas, 1990) persists despite numerous
instances of sympatry between sailfin and shortfin species
documented by intensive collecting efforts throughout the
distribution of mollies in the Yucatán region of México (Miller
1975, 1983; Schmitter-Soto, 1998; Cashner et al., 2003).

The one exception to the extreme rarity of naturally oc-
curring molly hybrids is the Amazon molly (P. formosa (Girard,

1859)), an all-female biotype found in northeastern México.
This gynogenetic form is descended from a hybridization
event between the sailfin molly P. latipinna (Lesueur, 1821)
and the shortfin molly P. mexicana (Steindachner, 1863)
(Hubbs & Hubbs, 1932; Hubbs, 1933; Avise et al., 1991) that oc-
curred at least 100,000 years ago (Schartl et al., 1995; Dries,
2003).

Here, we document four male interspecific hybrids bet-
ween sailfin and shortfin mollies found in the Yucátan penin-
sula and Isthmus of Tehuantepec regions of México. These
specimens, from three different localities, were all sexually
mature with fully formed gonopodia, the specialized anal fin
used for sperm transfer in poeciliids. They were first identi-
fied as putative hybrids on the basis of intermediate dorsal fin
morphology (Fig. 1), which is characteristic of first generation
and backcross hybrids from lab-crossed sailfin and shortfin
species (Parzefall, 1989; Ptacek, 2002). All four putative hybrid
males were collected in areas of interspecific sympatry. Two
came from an unusual site where three species of mollies co-
occur, P. petenensis (Günther, 1866), P. velifera (Regan, 1914)
and P. mexicana, one in a site where P. petenensis and P. me-
xicana co-occur, and the fourth individual, from a site where
P. velifera and P. orri (Fowler, 1943) co-occur.

We used morphometric shape analyses to compare the
four wild-caught putative hybrids to males of all four potential
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híbridos de generación temprana (F2, BC1); el otro resultó ser híbrido de una generación posterior (>F1). Las
secuencias de la región de control de mtDNA (483 bp) y el gene nuclear Xsrc (636 bp) indicaron que la madre
progenitora del individuo de generación híbrida temprana era P. mexicana y el macho progenitor fue P. velifera.
Por lo tanto, aunque rara en molys la hibridación e introgresión interespecífica entre molys de dorsal de vela y
dorsal corta ocasionalmente se presenta, a pesar de la existencia de mecanismos de aislamiento
precopulatorios en el comportamiento.

Palabras clave: Aislamiento reproductivo precopulatorio, híbridos silvestres, Poecilia velifera, Poecilia
petenensis, Poecilia mexicana, Poecilia orri.

Figure 1. Images and dorsal fin ray number (in parentheses) of the sailfin species, (A) P. velifera (15) and (B) P. petenensis (12); the shortfin
species, (C) P. mexicana (8), (D) P. orri (7); and the hybrid individuals (E) V/M225 (11), (F) V/M226 (12), (G) V/O548 (12), and (H) P/M02 (10).
Scale bars equal 10 mm.


