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Keywords Abstract

This study was conducted in Duhok Governorate in Iraq's Kurdistan Region and
evaluated the mammalian biodiversity within the eighteen rural regions of Barware,
Gulli, and Atroshe districts. The five important mammalian taxa with resident
populations were identified and quantified such as D. dama, C. lupus, C. aegagrus, U.
arctos), and Acinonyx jubatus venaticus. Data analysis examined significant distribution
in species and found heterogeneousness in the charted areas, Wild Goat populations
displaying remarkably higher prevalence with the n=338 noted observations while
Asiatic Cheetah remained remarkably rare with (n=2 recognized findings. This study
highlights the considerable biological value of mountainous territory which regarded as
vital shelter for vulnerable fauna, the targeted conservation measures require to prevent
the fauna from habitat decline and anthropogenetic battle dynamics.
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INTRODUCTION

The Kurdistan Region of Iraq recognized as the noteworthy area of biological variety, dominated
landscape rocky foothills and diverse ecologies and supports different groupings of wildlife with
the periods of provincial combat and variability (Ndaka, 2025). The northern Iraq areas such as
Zagros Mountains successively offers dangerous shelter for numerous endangered vulnerable and
species (Kaky et al., 2022). Though, these populations habitat loss due to mounting pressures created
by the human activities such as destruction, and prohibited hunting effects climate change which
threaten loss of mammals (Al-Obaidi et al., 2023).

Duhok Governorate in the northern part of the Kurdistan Region epitomize important zones with
the significant portions of mountain ecosystems such as Barware, Gulli, and Atroshe areas (Al-
Obaidi et al., 2023). These areas particularly effected due to the human activities and intersect with
wildlife corridors producing coexistence and potential for conflict (Elisa et al., 2024). These ecological
regions also contain inadequate organized documentation of wildlife populations and dispersal
designs (Gross et al., 2021). The C. aegagrus found in the areas of Zagros Mountains areas, which
regarded as the ancestor of domestic goats and serves as a keystone species in the ecosystems by
preserves wild populations (Al-Sheikhly et al., 2020; Modabbernia et al., 2021).
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Similarly, C. lupus, U. arctos as a large carnivore play vital role in keeping the biological stability but
both species face growing terrorizations from human oppression (Farhadinia ef al., 2018). The A.
venaticus widely dispersed in the Middle East but its catastrophic population declines and
functionally extinct in Iraq (Farhadinia et al., 2017). The Iraqi local communities accumulated
through wildlife generations of coexistence and recognized as the powerful tool for rapid
biodiversity valuation (Turvey et al., 2014). The wildlife distributions through community
constructed surveys particularly in regions wherever conformist survey approaches face logistical
and security encounters (Vaske et al., 2023). This study was designed to determine the presence and
abundance of wild animal species in the Barware, Gulli, and Atroshe areas for future conservation
development and wildlife organization strategies in the region.

METHODOLOGY
Study Area

This study was designed across eighteen villages situated in the Barware, Gulli, and Atroshe zones
of Duhok Governorate, Kurdistan Region of Iraq. The surveyed villages such as Baze, Xshxasha,
Ekmale, Betkar, Beduhe, Trwansh, Kani Mase, Tshish, Desheshe, Qomri, Adne, Ora, Binavi, Beguva,
Sorrya, Hrore, Mercida, and Blan. These areas categorized by mountainous territory with
advancements ranging from 800 to 2,500 meters at the above sea level. These areas characterize slope
of human population, the landscape contains oak woodlands, alpine meadows, and rocky ridges
with the diverse habitats for wildlife. The climate is Mediterranean with cold winters and hot, dry
summers and provide settlements and proximity to endangered uninterrupted natural areas.

Data Collection

The semi-structured interview surveys with local residents’” methodologies were carried out to
collect the data between March and September 2024. This approach was selected due to efficacy in
gathering wildlife data in regions with the direct observation surveys that face logistical constraints
(Brittain et al., 2020). In each village, 8-15 respondents’ interviews were conducted based on their
widespread data of the local location such as shepherds, hunters, farmers, and elderly community
members that contain the lifelong experience in the area. The Interview sessions conducted in
Kurdish and persisted between 45 and 90 minutes to ensure the clear communication and cultural
sensitivity. The five target species selected due to their conservation significance and ancient
occurrence in the region such as Wild Goat (Capra aegagrus), Grey Wolf (Canis lupus), Asiatic Cheetah
(Acinonyx jubatus venaticus), Brown Bear (Ursus arctos), and Fallow Deer (Dama dama). The
respondents were inquired about detections, encounters, and sign of occurrence (tracks, scat,
vocalizations) during the earlier 24 months. To lessen recall bias and data consistency, the photo
documentation aids and comprehensive species descriptions was recorded and respondents were
asked to estimate the frequency of encounters and maximum group sizes. The information was
cross-validated by interviewing numerous independent respondents in each village and without
reports that could not be documented or watched unpredictable.

Data Analysis

The descriptive statistics were premeditated into a matrix format that display species occurrences
across in the all-surveyed locations, to summarize distribution patterns and to recognize locations
of specific conservation significance.
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RESULTS

The highest abundances of Wild Goats in the seventeen surveyed villages were documented in Baze
(65 individuals), Hrore (45 individuals), and both Beduhe and Desheshe (35 individuals each). The
only one village Sorrya reporting no observations. The cumulative total of Wild Goats was 338 that
represent large mammal frequently encountered in the study area. Grey Wolves distribution pattern
reported in all eighteen surveyed villages with the highest encounter rates was in Baze that
represent14 individuals and Ora that indicated8 individuals. The total 90 observation reported in all
locations relatively stable widespread wolf population Asiatic Cheetah was found rare with the only
two reports, one individual in Beguva and the other one was in the Hrore villages. The feasibility of
cheetah populations recorded extremely limited remarks and raise questions in this region about
the current population, designate extreme rarity with the local extinction with only temporary
individuals. Brown Bears with a cumulative total of 24 observations were reported in thirteen
villages. The highest numbers were documented in Ekmale, Kani Mase, and Hrore with the 3
individuals each. The absence of bear reports in five villages Xshxasha, Betkar, Beduhe, Ora, and
Beguva that indicating the actual dispersal patterns with the habitat. The Fallow Deer reported in
only four villages such as Xshxasha with 23 individuals, Mercida with16 individuals, Blan with12
individuals, Tshish with5 individuals indicated notably restricted distribution. The total of 56
observations concentrated in these specific locations with the suitable habitat (table 1).

Table 1. Distribution and Relative Abundance of Wild Animal Species in Selected Villages of
Barware, Gulli, and Atroshe Areas, Duhok Governorate

Location = Wild Goat Grey Wolf Asiatic Cheetah Brown Bear Fallow Deer

Baze 55 14 - 2 -
Xshxasha 5 6 - - 23
Ekmale 18 4 - 3 -
Betkar 20 2 - - -
Beduhe 35 2 - - -
Trwansh 30 3 - 1 -
Kani Mase 2 5 - 3 -
Tshish 4 5 - 2 5
Desheshe 35 7 - 1 -
Qomri 25 5 - 2 -
Adne 20 6 - 2 -
Ora 30 8 - - -
Binavi 8 4 - 1 -
Beguva 2 3 1 - -
Sorrya - 2 - 1 -
Hrore 45 5 1 3 -
Mercida 4 6 - - 16
Blan - 3 - 1 12
Total 338 90 2 24 56
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DISCUSSION

This study examines the current status of wildlife biodiversity in the Barware, Gulli, and Atroshe
areas of Duhok Governorate. It exposes populations of numerous large mammal species by
abundance patterns and distribution ranges. The present study indicated the widespread
distribution and relatively high abundance of Wild Goats in all the surveyed villages. Yusefi et al.
(2019) conducted study on Zagros ecosystem and found Wild Goats to the rocky hilly land and
described the well-adapted characteristic in areas with moderate human disturbance. However,
species found in this study faces threats from overhunting and struggle with inland livestock for
fodder resources. Mohammadi et al. (2021) described Wild Goat populations declines due to
inadequate protection enforcement and high levels of livestock grazing in areas. Cap6 et al. (2022)
studied the robust presence Wild Goat populations due to the immediate conservation intervention
and effective measures in preventing population declines.

The Grey Wolves in villages indicated the adaptableness and wide environmental tolerance, the
distribution imitates wolves' attraction with domestic livestock due to the increasing human-wildlife
conflict. Tourani et al. (2014) described that wolves in the Middle East face livestock predation,
despite their vital ecological role in variable herbivore inhabitants and preserving ecology wellbeing.
van Eeden et al. (2021) described the ecological value of wolves in the rural communities through
initiatives of conservation plans, and found genuine concerns related to livestock, and guard dogs
with the recompense plans. Almasieh et al. (2019) studied the Kurdistan mountainous regions and
found Brown Bears in multiple locations with relatively low numbers with bear populations. Owais
et al. (2023) descried that Bears need widespread household ranges to varied food sources. But in
this study the scattered distribution pattern detected with the large spatial requirements at low
population capability. Owais et al. (2024) examine that the bears face severe threats due to the habitat
fragmentation and human persecution. The two Asiatic Cheetah in villages consistent with
endangered species distributed in Middle East, the breeding population declines with remain of 50
individuals confined to Iran with confirmed catastrophic population (Khalatbari ef al., 2023).

In this study the restricted distribution of Fallow Deer in four villages, these locations such as in
Xshxasha, Mercida, Blan, and Tshish contain critical habitat features. Similarly, in the Middle East
populations declined dramatically due to habitat loss and hunting pressure with the mixed
woodland-grassland mosaics (Masseti, 2024). Marucco et al. (2011) described the genetic sampling
that enable population assessment by non-invasive methods with the additional validation of
species by Track and sign surveys. O'Connell et al. (2011) studied habitat features associated with
species occurrence with the photographic documentation and the individual identification of species
with distinctive markings. Ndaka (2025) described valuable for rapid assessment with the covering
large areas and also studied varying abilities to accurately identify species. Pettersson et al. (2021)
also studied the relative abundance of wild species with the precise population estimates,
Additionally, reported numbers for duplicate counting of individuals. These findings described the
Barware, Gulli, and Atroshe areas as important refugia for threatened wildlife in the Kurdistan
Region, the increasing human pressure poses serious risks to population. It also demonstrated the
importance of conservation measure to ensure long-term wildlife survival.

CONCLUSION

This study creates information on wild animal biodiversity of eighteen villages of the Barware, Gulli,
and Atroshe areas in Duhok Governorate, Kurdistan Region of Iraq. It found five large mammal
species that indicating the valuable wildlife populations and confirmed the presence of conservation
importance. Wild Goats and Grey Wolves found widespread while Brown Bears limited at lower
densities and Fallow Deer occur to a few critical habitats. The records of Asiatic Cheetah found
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imminent risk, these findings highlight the need of targeted conservation actions to prevent further
population declines and to support long-term wildlife conservation.
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