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:Abstract

Eremias persica Blanford, 1875 (Persian racerunner) is one of the lacertid species with a wide distribution across the
Iranian Plateau that has been relatively understudied. Recent scattered studies have revealed that this species in Iran
consists of multiple populations exhibiting diverse morphologies and considerable differences, some of which have
recently been described as new species. Accordingly, E. persica in Iran appears to represent a species complex
consisting of distinct populations with unclear taxonomic status. The present dissertation, utilizing mitochondrial
markers (Cytochrome b and 12s rRNA), as well as morphological and ecological data across the species’ distribution
range in Iran, aims to resolve the existing ambiguities and determine the taxonomic position of these populations. To
this end, a total of 181 samples (including field-collected specimens, tissue samples, and museum-preserved DNA) were
gathered for molecular studies, and 83 specimens were used for morphological analyses, representing populations from
70 localities across Iran. As a result, 19 morphometric traits, 9 meristic traits, 6 ratio-based traits, along with a set of
qualitative features, were assessed to evaluate morphological differences among populations. Subsequently, ecological
niche modeling was conducted to trace the environmental parameters influencing and limiting species distributions.
Based on the resulting models, overlap and validation of outlier observations were assessed, and the potential ecological

niche area was estimated for each species or clade.

Molecular data confirmed the distinct species status of E. rafigi and E. fahimii as sister taxa within the studied
complex. Additionally, the phylogenetic pattern indicated the presence of two sympatric clades (secondary sympatric)




within E. fahimii, which are introduced here as subspecies with significant genetic differentiation. Among the
populations previously grouped under the E. persica complex, four monophyletic clades with separate distributions
were identified. The distribution of E. persica sensu stricto was found to be restricted to central and southern regions,
while two relict populations in the proposed species E. sp2 were identified from eastern and central regions of Iran.
Population genetic analyses revealed divergence resulting from either an adaptive radiation event or rapid cladogenesis
within the complex. Molecular clock estimations, calibrated using the orogenic event of the Zagros Mountains
approximately 12 million years ago, suggest that the divergence of E. rafigi and E. fahimii from the E. persica complex
occurred between 5 and 4 million years ago. Subsequently, the primary cladogenesis of the E. persica complex is
estimated to have occurred over a short time span of approximately 3 million years, from around 3.6 million to 600
thousand years ago.

Ecological niche models identified seven habitat patches exhibiting a non-significant degree of overlap between
eastern and central populations of the studied species. Additionally, a maximum suitable habitat area of 688,896.31 km?
was estimated for all Eremias species examined across the Iranian Plateau. Based on the results, the distribution of the
proposed species is concentrated along the eastern slope of the Zagros Mountains in Iran and in limited parts of western
Afghanistan. However, E. rafigi is the only species within this group whose range extends into northern Pakistan.
Similar to the ecological and genetic differentiations, significant degrees of divergence (p > 0.05) were also observed
among morphological traits within this group. Accordingly, head height (HH), hindlimb length (LHL), distance between
posterior edge of eye to the anterior edge of tympanum (ETD), and the length of widest part of belly (LBT) were
identified as traits indicative of sexual dimorphism. Moreover, snout-to-vent length (SVL), posterior interorbital
distance (IOD), the number of transverse rows of ventral scales (NTVS), the number of dorsal scales (NDS), and the
number of sub-digital lamellae under the fourth toe (SDLT) were introduced as species-distinguishing traits in univariate
analyses. Multivariate analyses, including principal component analysis (PCA) and discriminant function analysis
(DFA), conducted on all species, revealed that head length, number of femoral pores (NFP), number of sub-digital
lamellae under the fourth toe, and number of transverse rows of ventral scales play a particularly important role in
cluster differentiation. Furthermore, such distinctions were also observed among species in the geometric pattern of
head scales. Finally, based on the assessed morphological differentiations, the identification key for the genus Eremias
was updated and presented with consideration of the newly identified clades; the genetically identified clades were
recognized as distinct species and subspecies, both morphologically and genetically, each with a specific geographic
range and unique habitat constraints, and the hypothesis of population unity attributed to E. persica on the Iranian Plateau

was rejected.




