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a b s t r a c t

Previous studies of color pattern, tongue pigmentation, and scale counts have been used to distinguish
two species of semiaquatic varanids in Africa, but these findings have yet to be tested with molecular
data. The Varanus (Polydaedalus) niloticus Species Group is comprised of the Nile monitor (V. niloticus)
and the Ornate monitor (V. ornatus). Due to the high rate of exploitation of both species for bushmeat,
the leather industry, and the pet trade, a clear understanding of the taxonomy and genetic partitioning
is necessary for effective management. Here we utilize a multilocus approach, consisting of mitochon-
drial and nuclear markers, totaling 4251 bp, as well as microsatellite loci to assess the taxonomic validity
and intraspecific evolutionary patterns within the V. niloticus Species Group. By incorporating historical
specimens from museum collections as well as contemporary samples, we obtained range-wide coverage
for both species across Africa. Concordant results from various approaches all suggest that V. ornatus does
not represent a distinct monophyletic group. Our analyses recovered three genetic clades within V. niloti-
cus, representing western, northern, and southern lineages. The western clade was found to diverge first,
around 7.7 mya (95% HPD: 4.6–11.0 mya) and exhibits 8.4% and 8.7% uncorrected sequence divergence
between the northern and southern V. niloticus clades, respectively. This geographically separate lineage
corresponds to previous descriptions of Tupinambis stellatus Daudin (1802). These findings not only call
for taxonomic revision of this species group, but also shed light on the biogeographic history of Africa as
well as aid in the management planning of varanids and other co-distributed African species.
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1. Introduction

The effects of past environmental processes are often ‘‘written”
in the evolutionary relationships and distributional patterns
among and within species (Avise, 2000; Haffer, 1969; Mayr and
O’Hara, 1986). Historically, evolutionary inferences and taxonomic
classifications have been largely based on phenotypic characters

(Merrell, 1981). Relying solely on morphology for species delin-
eation can produce misleading assumptions and hinder our ability
to accurately resolve patterns of biodiversity (Bickford et al., 2007).
Although morphological examinations are useful for identifying
species in the field, genetic tools can reveal the underlying patterns
of connectivity and provide a more detailed understanding of the
biogeographic history of the region (Avise, 2000). Frequent discov-
eries of cryptic lineages within superficially indistinguishable taxa
highlight the utility of molecular analyses in describing biodiver-
sity (Hekkala et al., 2011; Stuart et al., 2006; Welton et al., 2013).
Recent molecular studies have uncovered a wealth of information
on African biogeography, revealing largely congruent genealogical
patterns across species that are consistent with historic climatic
oscillations (Alpers et al., 2004; Brown et al., 2007; Flagstad
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