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Comparative phylogeography
of Xiphophorus variatus and Heterandria jonesi

(Poeciliidae)
using RAPD data

Kuei-chiu Chen* and Richard L. Borowsky**

Rosen (1978, 1979) tested the importance of vicariant events in speciation by showing the coincidence of area
cladograms in species of different taxa. We extended this approach below the species level using two species with
widely overlapping distributions in eastern Mexico: Xiphophorus variatus and Heterandria jonesi. Within each
species, three genetically defined clusters of populations were identified using RAPD data and were found to have
well defined geographic distributions, coincident between species. The geographic areas correspond roughly to
the Ríos Tamesi/Panuco basins (“north”), the lowland regions of the Ríos Bobos, Solteros and Tecolutla (“south-
east”), and the higher altitude regions of the Ríos Tecolutla, Cazones and Tuxpan (“southwest”). The northern area
is separated from the southern areas by a region of unsuitable habitat; the southeast and southwest regions are
distinguished by altitude. The phylogenetic division between northern and southern clades is strongly supported
in both species, but the east/west division in the south is only strongly supported in X. variatus. Similarities of area-
cladograms in the two species suggest that common extrinsic barriers shaped phylogeographic patterns in both.
A related issue is the specific status of X. evelynae, for which no diagnostic enzyme alleles were found. Furthermore,
the distribution of this species in the western-most region of the southwest cluster of X. variatus-like populations
raises nomenclatural issues that can only be resolved through further study.

* Department of Biology, New York University, Washington Square, NY 10003, USA. Current address: Life
Sciences Core, University of California, Los Angeles, CA 90095, USA. E-mail: kueichiu@ucla.edu

** Department of Biology, New York University, Washington Square, NY 10003, USA. E-mail: rb4@scires.nyu.edu
(all correspondence)

Introduction

Rosen (1978) proposed a historical biogeography
framework to analyze the process of speciation.
He reasoned that coincidence of multiple spe-
cies’ geographic distributions and phylogenetic
patterns implied that they had common geo-
graphic histories (Rosen, 1978). Fishes of the gen-
era Xiphophorus and Heterandria were a major

focus of Rosen’s efforts to understand the history
of vicariant events in Middle America through
this approach. These two genera were found to
have strongly coincident patterns of phylogenet-
ic and geographic relationships among their re-
spective species, and it was argued that the two
genera must share evolutionarily significant his-
tories of vicariant events (Rosen, 1978).

While these observations supported the role
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