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Abstract.—Understanding evolution of geographic variation in sexually dimorphic traits is critical for understanding
the role that sexual selection may play in speciation. We performed a phylogenetic analysis of geographic variation
in sexual dichromatism in the Yarrow’s spiny lizard (Sceloporus jarrovii), a taxon that exhibits remarkable diversity
in male coloration among populations (e.g., black, red, green, yellow, blue, brown). An mtDNA phylogeny based on
approximately 880 bp from the 12S ribosomal RNA gene and 890 bp from the ND4 gene was reconstructed for 30
populations of S. jarrovii and eight other species of the rorquatus species group using maximum-likelihood and
parsimony methods. The phylogeny suggests that S. jarrovii consists of at least five evolutionary species, none of
which are sister taxa. Although intraspecific diversity in male coloration is less than indicated by previous taxonomy,
two species formerly referred to as S. jarrovii exhibit impressive geographic variation in sexual dichromatism. In one
of these species, the phylogeny shows the independent evolution of a distinctive blue color morph in different parts
of the species range. This pattern suggests that sexual selection may lead to striking phenotypic divergence among
conspecific populations and striking convergence. Results also demonstrate the importance of a phylogenetic per-
spective in studies of evolutionary processes within nominal species and the problematic nature of “‘polytypic’’ species

recognized under the biological species concept.
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Reconstructing the phylogenetic history of a trait is a cru-
cial step in understanding how the trait evolves (e.g., Don-
oghue 1989; Brooks and McLennan 1991). This is true re-
gardless of whether the trait is being studied at a macroevo-
lutionary (between species) or microevolutionary (within
species) time scale. New molecular techniques now allow the
phylogeny of populations within a species to be estimated
using a large sample of characters, and intraspecific phylog-
enies have become widely used in making inferences about
biogeographic history, or phylogeography (Avise et al. 1987;
Avise 1994). However, phylogenies are much less frequently
used to examine within-species character evolution and geo-
graphic variation (e.g., Edwards and Kot 1995; Radtkey and
Singer 1995; Brower 1996; Zamudio 1998).

The evolution of sexually dimorphic, sexually selected
characters has long fascinated evolutionary biologists (e.g.,
Darwin 1871; Kirkpatrick and Ryan 1991; Andersson 1994),
but a particularly intriguing aspect of these traits is the pos-
sibility that they may play an important role in speciation
(e.g., Lande 1981, 1982; West-Eberhard 1983; Endler and
Houde 1995). For example, if males in two populations vary
in a trait that causes females to preferentially mate with males
in their own population as opposed to males from the other
population, this trait has the potential to cause and/or accel-
erate the isolation and divergence of these populations (e.g.,
Lande 1982; Endler and Houde 1995). Studies of geographic
variation in sexually dimorphic traits are important for re-
vealing the role of sexual selection in this type of speciation.
Yet, with the exception of a few groups, such as guppies
(e.g., Houde and Endler 1990; Endler and Houde 1995),
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finches (e.g., Hill 1994), and frogs (e.g., Ryan and Wilczynski
1991; Ryan et al. 1996), the study of geographic variation
in these traits largely has been neglected (Price 1995).

As currently recognized, the Yarrow’s spiny lizard (Sce-
loporus jarrovii) exhibits remarkable geographic variation in
sexually dimorphic male dorsal coloration. In fact, the range
of basic colors among populations is nearly as great as the
range among all species of lizards (i.e., red, black, green,
blue, yellow, brown, gray; Fig. 1). This variation is confined
almost entirely to adult males and is presumably evolving
via sexual rather than natural selection. Male coloration is
important in social behavior (e.g., sexual discrimination, ag-
gressive encounters between males) in phrynosomatid lizards
in general and in Sceloporus in particular (see review in Coo-
per and Greenberg 1992). As far as is known, male S. jarrovii
are territorial and polygynous, with the territory of each male
typically overlapping that of several females (Ruby 1981).

Sceloporus jarrovii inhabits the mountains and deserts of
the southwestern United States and northern Mexico, from
the vicinity of Tucson, Arizona, to just south of Mexico City
(Fig. 2). Geographic variation in S. jarrovii is sufficiently
consistent that seven subspecies are currently recognized (but
see Webb and Axtell 1994), based in part on differences in
male color (Smith 1939; Smith and Taylor 1950; Axtell and
Axtell 1971). However, the systematics and geographic color
variation of this polytypic species have never been studied
in detail (but see unpubl. dissertation by Chrapliwy 1964).

As part of a larger study of Sceloporus phylogeny using
molecular and morphological data, Wiens and Reeder (1997)
found that the subspecies of S. jarrovii did not form a clade,
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