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This study aimed to evaluate the genetic diversity and population structure of
the Laristan sheep (Ovis orientalis laristanica) within the Kuh-e Hava—Tang-e
Khvor No-Hunting Area, covering 86,752 hectares in southeastern Fars
Province, Iran. Sampling was conducted in the autumn of 2025 across three
sub-regions: Kuh-e Hava, Shanol, and Tabnak, yielding 15 fecal samples and
2 tissue samples. DNA extraction was performed using Bioneer kits, and the
mitochondrial cytochrome b gene was amplified using three sets of primers.
Although fecal samples exhibited lower quality due to environmental
degradation, the use of auxiliary primers significantly enhanced amplification
success. Out of 40 initial samples, 36 high-quality sequences (90%) were
selected for final analysis, with the highest success rate observed in the
Tabnak region (94.1%) and the lowest in the Shanol region (84.6%). Sequence
analysis revealed a high A+T content across all populations, with mutation
patterns predominantly characterized by transitions, indicating the
evolutionary stability of the cytochrome b gene. Phylogenetic results and
genetic distance matrices revealed significant differentiation among the
populations. The Kuh-e Hava population, with a genetic distance of
approximately 0.045, clustered within the Armenian mouflon (Ovis orientalis
gmelini) clade. In contrast, the Shanol and Tabnak populations exhibited very
close genetic affinity (0.009) and were categorized within the Urial sheep
(Ovis vignei) clade. Furthermore, evidence of introgression was observed
between the two species in the Shanol and Tabnak regions, suggesting gene
flow at the ecotonal boundaries of their habitats. These findings indicate that
the Laristan region serves as a habitat for two distinct genetic lineages.
Therefore, for sustainable conservation, it is recommended that habitat
management programs be developed separately, accounting for the genetic
purity and hybridization potential within each of these sub-regions.

How to cite: Salmanpour, M, Parvaresh, H, Ghasemi, S and Khatami, S. (2026). Spatial distribution pattern of
genetic diversity in the Larestan sheep and ram population of the Koh Hawa-Tang Khor region (Fars
Province): A new approach for regional planning of habitat conservation. Geography and Regional
Planning, 16(63).175-192. https://doi.org/ 10.22034/jge0q.2026.583522.4461

© Author(s) retain the copyright and full publishing rights
DOI: https://doi.org/ 10.22034/jge0q.2026.583522.4461

Publisher: Qeshm Institute of Higher Education



https://orcid.org/0000-0001-9445-9194
mailto:hosseinp1@iau.ac.ir
https://orcid.org/0000-0001-9445-9194
mailto:5679512645@iau.ac.ir
mailto:shadi.khatami@iau.ac.ir

Geography and Regional Planning, Vol 16. Issue 2, 2026

176

Introduction

The Laristan wild sheep (Ovis orientalis
laristanica) is the smallest wild sheep
globally and an endemic subspecies of Iran.
Due to its unique morphology and limited
distribution, it faces significant conservation
challenges. This study utilizes mitochondrial
DNA (mtDNA) sequencing, specifically the
Cytochrome b (Cyt-b) gene, as a molecular
marker to resolve the phylogenetic position
and genetic structure of this subspecies in the
Kuh-e Hava-Tang-e Khor region. The Cyt-b
gene is highly effective for determining
evolutionary relationships at the species and
subspecies levels due to its maternal
inheritance and lack of recombination.

Methodology

The study area covers 86,752 hectares in
southeastern Fars Province, encompassing
three sub-regions: Kuh-e Hava, Shanol, and
Tabnak.

Sampling: 15 fecal samples (collected in
Autumn 2025) and 2 tissue samples were
analyzed.

Molecular Analysis: DNA was extracted
using Bioneer kits. Three pairs of primers
were employed to amplify segments of the
Cyt-b gene (1140, 741, and 765 bp).

Data Processing: Sequences were aligned
using MEGA 5 and compared with reference
sequences from  GenBank  (NCBI).
Phylogenetic trees were constructed using the
Neighbor-Joining (NJ) method. Nucleotide
composition and substitution patterns were
calculated to assess evolutionary stability.

Results and Discussion

Out of 40 analyzed samples, 36 high-quality
sequences (90% success rate) were obtained.
Technical Success: The Tabnak region
showed the highest success rate (94.1%),
while Shanol was the lowest (84.6%), likely
due to environmental degradation of fecal
DNA.

Ethical considerations
Following the principles of research ethics

The authors have observed the principles
of ethics in conducting and publishing this

Nucleotide Composition: All populations
exhibited an AT-rich composition. In Kuh-e
Hava, Adenine (A) was highest (32.14%) and
Guanine (G) lowest (11.87%). Substitution
patterns were dominated by Transitions (e.g.,
C « T/U), indicating high evolutionary
stability.

Phylogenetic Placement: The NJ tree
revealed a clear split:

Kuh-e Hava Population: Clustered within the
Armenian Mouflon (Ovis orientalis gmelini)
lineage, showing a genetic distance of ~0.045
from other studied groups.

Shanol and Tabnak Populations: Clustered
within the Urial Sheep (Ovis vignei) lineage
with a very close inter-population distance
(0.009).

Genetic Distances: The distance between
Urial and Armenian lineages in this zone was
confirmed at 0.045, identifying this region as
a significant transition or hybrid zone.

Conclusion

The findings indicate that the ‘“Laristan”
region is not genetically homogenous. The
Kuh-¢ Hava population maintains higher
genetic purity associated with the Armenian
lineage, whereas Shanol and Tabnak show
strong evidence of genetic introgression
between Armenian and Urial species. This
suggests that the region acts as a “Hybrid
Zone” or transition belt where gene flow
occurs between two distinct evolutionary
lineages. To ensure sustainable management,
a differentiated conservation strategy is
required. Kuh-e Hava should be managed as
a primary habitat for the Armenian-type
lineage, while Shanol and Tabnak require
monitoring for their unique hybrid genetic
diversity.  Habitat management must
prioritize preventing further genetic erosion
and maintaining the purity of the remaining
distinct clusters.

scientific research, and this is confirmed
by all of them.
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