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ABSTRACT Zoology

Research on the distribution and diversity of animals in protected and

unprotected areas is crucial for the ongoing conservation of wildlife. In Research Article

this study, conducted between 2016 and 2018 across 327 localities in

Bingél province and its rural surroundings, 18 medium- and large-sized Article History

wild mammal species were identified, including nine new records for the Received :01.08.2025
area. In the regions established within the study area—Yedisu, Kigi, Accepted :09.10.2025
Yayladere, and Hacilar—the relative frequency of wild mammal species

ranged from 0.3% to 32.0%, with the highest species diversity recorded in Keywords

Kig1, where 17 species were identified (H'=1.83). This was followed by Mammalian

Yedisu and Yayladere, each with 11 species (H'=2.19 and H'=1.86, Biodiversity

respectively). Based on these results, the Kig1 region should be considered
a priority area for conservation. At a time when concerns about the future
of biodiversity are growing, studies like this that contribute to
mammalian fauna will help preserve species, evolutionary potential, and
ecosystem function. The data from this study will significantly support
future management and conservation efforts in these key areas.
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Diversity indices
Turkiye

Korunan Alanlarin Memeli Yaban Hayvanlarinin Cesitliligini Korumadaki Etkinligi: Tirkiye'de
Korunan ve Korunmayan Alanlarin Kargilagtirilmasi

OZET Zooloji

Korunan ve korunmayan alanlardaki hayvanlarin dagihs1 ve

cesitlilikleri tizerine yapilan arastirmalar, yaban hayatinin devami ve Aragtirma Makalesi

korunmasi acisindan oldukca onemlidir. 2016-2018 yillar1 arasinda ; ;
Makale Tarihgesi

Bingol il ve kirsalinda toplam 327 lokalitede yurtitiilen bu ¢alisma ile 9'u
yeni kayit olmak tlizere alanda 18 orta ve buylik boy memeli yaban
hayvami tanimlanmigtir. Calisma alanmi genelinde olusturulan Yedisu,
Kig1, Yayladere ve Hacilar bolgelerinde memeli yaban hayvanlar:

Gelig Tarithi  :01.08.2025
Kabul Tarihi :09.10.2025

X . e o Anahtar Kelimeler
goreceli sikliginin %0,3 ile %32,0 arasinda degistigi ve en fazla tir .
e . o, . o . Memeli yaban hayvanlari
cesitliliginin 17 tiir ile Kigr'da (H'=1.83) tespit edildigi gériillmektedir. A os s

Bunu 11 tiir ile Yedisu ve Yayladere (H'=2.19 ve H'=1.86) bolgeleri takip
etmigtir. Bu sonuglara gore Kigi bolgesi koruma o6nceligi tasiyan bir alan
olarak degerlendirilmelidir. Biyolojik c¢esitliligin gelecegine iligkin
endigelerin arttigi bu gunlerde, bu ¢alismalar araciligiyla memeli
faunasina yapilacak katkilar yalmizca tirlerin degil, ayn1 zamanda
evrimsel potansiyelin ve ekosistem iglevinin de korunmasina yardimeci
olacaktir. Bu calismadan elde edilen veriler, ileride 6zel alanlarin
yonetilmesi ve korunmasi agisindan biiytik katkilar saglayacaktir.

Korunan alanlar
Cesitlilik endeksleri
Turkiye
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INTRODUCTION

Mammal diversity is a key indicator of ecosystem health (Jorgensen et al., 2005; Metcalfe et al., 2014; Jones et al.,
2019; Smith et al., 2022). Mammals shape nutrient cycling, vegetation, and prey dynamics (Doughty et al., 2016).
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However, data on their presence, distribution, and populations remain scarce in many regions (Orban et al., 2022;
Vinitpornsawan & Fuller, 2023). Protecting large mammals and their habitats is crucial for the broader
conservation of wildlife. However, human activities drive ecosystem declines and biodiversity loss worldwide
(Brodie et al., 2021; Bedson et al., 2022). Habitat fragmentation is a principal driver, reducing species richness,
population density, and distribution. Thus, understanding habitat requirements is vital for effective conservation
(Maxwell et al., 2016; Jumeau et al., 2017; Fahrig, 2017; Elith & Leathwick, 2009; Peterson et al., 2011; Schwartz,
2012; Jayaraj et al., 2013).

Turkiye’s status in the Palaearctic realm is important for mammalian biodiversity. It contains 13 orders, 42
families, and 843 species (Fitter, 1979; Cole et al., 1994; Krystufek & Vohralik, 2001, 2005, 2009; Musser &
Carleton, 2005; Cogal & Sézen, 2020; Selcuk & Kefelioglu, 2020; Uluturk & Yiurumez, 2022; Akpinar & Yiuriumesz,
2025). Of these, 172 species from several orders are present in Tiirkiye (Demirsoy, 1996, 2006; Eken et al., 2006;
Yigit et al., 2006; Ulutiirk & Cogkun, 2011; Ozkurt & Bulut, 2020; Karatas et al., 2021a, 2021b), and 45 are listed
as threatened, with others possibly at risk IUCN, 2025; Seyfi et al., 2021). Despite this diversity, most studies
focus on the cytogenetic and morphological features of small mammals. In contrast, research on medium- and
large-sized wild mammals—especially comparisons between protected and unprotected areas—remains limited.

Biodiversity projects by the Ministry of Agriculture and Forestry (2013—-2020) expanded studies and completed
biodiversity inventories for all 81 provinces. Previously, research on the ecology of large mammals in Bingol
Province and its surroundings was limited. Lehmann (1966) noted Erinaceus europaeus transcaucasicusin Bingél.
Cayir et al. (2014) listed large mammals in the Seytan Mountains Wildlife Reserve Area. Mansuroglu and Dag
(2016) identified permitted hunting and other species within the Kig1 Seytan Mountains WRA.

Wild mammals are crucial in maintaining ecosystem balance, serving as prey and predators. In Bingdl Province,
the diversity and populations of these species are threatened by habitat fragmentation and human activities. The
data show that historical research gaps have limited our understanding of their status. Evidence indicates that
several species might decline due to inadequate protection and increasing human pressure. Tilrkiye faces
particular risks because unprotected areas comprise a large part of its landscape, and protected zones are few and
fragmented. Without comprehensive, integrated conservation strategies beyond the current protected areas,
biodiversity loss could increase.

This study tests explicitly whether protected areas in Turkiye positively impact both the diversity and relative
abundance of medium- and large-sized mammal species compared to unprotected areas. It further evaluates
whether the current conservation network in Bing6l can effectively sustain regional mammalian biodiversity. Key
findings indicate that protected areas support greater species richness and higher abundance of mammals than
unprotected sites. Direct comparison of mammalian communities informs evidence-based recommendations for
conservation planning, helping to address knowledge gaps and clarify the specific conservation needs of Bingél's
wild mammals.

MATERIAL and METHOD
Study area

This study was conducted in Bingol, located in the upper Euphrates section of the Eastern Anatolia Region, with
an average elevation of 1745 m. The main geographical formations of Bingél Province are mountainous areas,
valleys, plains, and basins. Approximately 2.5% of the area consists of plains, 83% mountains, and 15% valleys
(Fig. 1). The elevation of the plateaus and plains on Geng (2940 m), Akcara (2940 m), Serafettin (2544 m), Bingol
(3250 m), and Seytan Mountains (2906 m) in Bingél do not fall below 2000 m. In the province where the terrestrial
climate is effective, the climatic elements differ based on the differentiation of the surface forms. The increasing
altitude conditions from the Bing6l Plain to the surrounding areas and the alignment of the mountainous regions
surrounding the province have affected the differentiation of temperature and precipitation conditions in the same
direction. In general, the province of Bingél has a rich water potential. Numerous small lakes and river systems
are also within the city's borders. The most important streams are the Murat River, Goynik Stream, and Peri
Stream. Although many lakes are within the borders of the province of Bing6l, none is of significant size. The lakes
were formed due to glacial erosion and faulting. While 17.7% of the forests of Bingdl province, which constitute
1.2% of Turkiye's forests and 21% of the forests of the Eastern Anatolia Region, are normal forests, 82.3% are
degraded forests. As a result of the destruction of the forests, the plains and depression floors have become mainly
the distribution areas of anthropogenic steppe species (Avci et al., 2018). Bingél Province contained a range of
different vegetation types. The widest distribution of vegetation types is among shrubs (48.8%), followed by steppe
areas (39%) and broad-leaved forest areas (11.2%). The least widespread vegetation type is mixed forests (0.9%)
and coniferous forests (0.1%). Although oak trees predominate in forest regions, steppe regions are home to a
diverse array of trees, including cedar, larch, hawthorn, and juniper (Avci et al., 2018).
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The study area encompasses a range of habitats classified under the European Union's Natura 2000 system. It is
mainly mountainous, with extensive grasslands, shrublands, and dry steppes (E1 and E2). There are patches of
deciduous and coniferous forests (G1 and G3). Montane and subalpine zones feature alpine and subalpine
grasslands (E4), particularly in higher areas, such as the Seytan Mountains (WRA in Kig1). River valleys and
streams create riparian and freshwater habitats (C1 and C2). Rocky outcrops and cliffs (H3) offer shelter for wild
mammals. Together, these habitats support high biodiversity and ecological variety, making Bingdl an important
area for conserving medium- and large-sized wild mammals in Tiirkiye (Fig. 1).
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Figure 1. Geographical location of the study area with the distribution of EUNIS habitat types, including protected
areas, land use patterns, and topographic elevation.

Sekil 1. Calisma alaninin cografi konumu ve korunan alanlar, arazi kullanim desenleri ile topografik yiiksekligin
dahil oldugu FUNIS habitat tiplerinin dagilimi

Methods

The wild mammal inventory of Bingdl Province was compiled using three sources: (i) fieldwork, (ii) previous
scientific studies, and (iii) surveys with local inhabitants. The study area included 327 localities within 73 plots,
as outlined on the 1:25,000 scale map of Bingdl. Project specifications from the Bingél Provincial Directorate of
Nature Conservation and National Parks required a study of at least 10% of each parcel. Work was conducted
randomly at 327 locations across all 73 parcels, with a focus on accessible areas suitable for wild animals. Field
surveys were conducted on these plots over 55 days in various seasons between 2016 and 2018 (Fig. 2). Both direct
and indirect observation techniques were used to document wild mammal species. Direct observations were made
using binoculars, video cameras, and DSLR cameras. Indirect methods identified and recorded signs such as
footprints, feces, bark stripping, food remains, and scratch marks. Observations were conducted at sunrise and
sunset to efficiently sample various habitats, including mountains, forests, moorlands, wetlands, dunes,
agricultural zones, and settlements, ranging from the city centre to districts and village centres. Figure 2
illustrates the species distribution in the observed areas.
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Figure 2! The distribution of wild mammals in the study area across four regions, including protected and non-
protected areas.

Sekil 2: Calisma alaninda bulunan yabani memelilerin korunan ve korunmayan alanlari kapsayan dort bélgeye
dagilimi.

Data analyses

The conservation status of species came from CITES, BERN, and IUCN databases. Mammals in this study were
classified by body mass into two categories: medium-sized (2—7 kg) and large-sized (over 7 kg) (Agebo & Tekalign,
2022). The total number of recorded species measures species richness. Relative abundance was calculated as the
number of individuals per species divided by the total individuals observed. Mammal diversity was quantified
using Shannon’s diversity index (H'), which is considered reliable due to its sensitivity to population changes,
especially in endangered species.

H ==Y p:.In(p;) p; =%

Species evenness was calculated as Shannon’s index (H') divided by the natural logarithm of species richness, In(S)
(Gaunle, 2018). The Simpson index (1-D) was also used to assess dominance and changes among the most
abundant species (Solow, 1993).
xn(n — 1)

N(N —1)
To assess the relative variability in species abundance among sampling sites, the coefficient of variation (CV) was
calculated. This allowed for a standardized comparison of species distributions across heterogeneous habitats.
Furthermore, 95% confidence intervals (CI) were computed for diversity indices and abundance estimates to assess
the statistical reliability of observed patterns. Independent sample t-tests were used to determine whether
differences in species richness and diversity between habitat types (e.g., protected vs. unprotected, forested vs.
open areas) were statistically significant. When comparing more than two groups, a one-way ANOVA was used to
determine which groups differed significantly. For mammal groups with high species richness, pairwise
comparisons of species composition were also conducted across all sites to examine faunal similarity and turnover
patterns.

D=

Cl= x+t—
Vn

S = total number of species,

pi = the proportion of individuals belonging to the 1-th species in relation to the total number of individuals,
n; = number of individuals of the i-th species,

n = sample size,

X = sample mean,

sd = standard deviation,

t = t-value for 95% confidence and (n-1) degrees of freedom,

N = total number of individuals across all species.

RESULTS

This initial study on the diversity of wild mammals in Bing6l Province and the evaluation of its biological
conservation value led to the identification of 18 medium- and large-sized wild mammal species: Canis lupus, Canis
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aureus, Vulpes vulpes, Martes foina, Mustela nivalis, Felis silvestris, Lynx lynx, Lutra lutra, Meles meles, Ursus
arctos, Sus scrofa, Capra aegagrus, Hystrix indica, Sciurus anomalus, Spermophilus xanthophrymnus, Lepus
europaeus, Erinaceus concolor, and Hemiechinus auritus. These 18 mammal species belong to 5 orders, 10 families,
and 17 genera (Table 1).

Table 1. Mammal species recorded in the study area during this and previous studies, along with their national
and international conservation statuses.

Cizelge 1. Calisma alaninda bu ¢alisma ve onceki ¢alismalarda tespit edilen memell tiirleri ile bu tiirlerin ulusal
ve uluslararasi koruma statiileri.

Order/Family Species IUCN BERN CITES SIZE REFERENCE
Cetartiodactyla
Bovidae Capra aegagrus Erxleben, vuU II Large This study; (Cayir et al.,
1777 2014); (Mansuroglu & Dag,
2016)
Suidae Sus scrofa Linnaeus,1758 LC Large This study; (Mansuroglu &
Dag, 2016)
Logomorpha
Leporidae Lepus europaeus LC IIT  Large This study; (Cayr et al.,
Linnaeus, 1758 2014); Mansuroglu & Dag,
2016)
Eulipotyphla
Erinaceus concolor LC Medium This study; (Cayir et al.,
Erinaceidae Martin1837 2014)
Hemiechinus auritus LC Medium This study
(Gmelin, 1770)
Carnivora
Ursidae Ursus arctos vU Large This study; (Cayir et al.,
Linnaeus, 1758 2014); Mansuroglu & Dag,
2016)
Canidae Canis lupus LC I I Large This study; (Cayr et al.,
Linnaeus, 1758 2014)
Canis aureus LC Large This study
Linnaeus,1758
Vulpes vulpes LC Large This study; (Cayir et al.,
Linnaeus, 1758 2014)
Felidae Lynx lynx (Linnaeus,1758) LC Large This study
Felis silvestris Schreber, LC Large This study; (Cayir et al.,
1777 2014)
Mustelidae Lutra lutra Linnaeus, 1758  NT I'w II Large This study
Martes foina (Erxleben, LC 111 Large This study; (Mansuroglu &
1777 Dag, 2016)
Meles meles LC Large This study
(Linnaeus,1758)
Mustela nivalis Linnaeus, LC III Large This study
1766
Rodentia
Hystricidae Hystrix indica (Kerr 1792) LC I Large This study
Sciuridae Sciurus anomalus Gmelin, LC II Medium This study
1778
Spermophilusx NT Medium This study

anthoprymnus Bennett,
1835

According to the IUCN, Capra aegagrus and Ursus arctos are classified as Vulnerable (VU), while Spermophilus
xanthophrymnus and Lutra lutra are listed as Near Threatened (NT). The remaining 14 species identified in the
study fall under the Least Concern (L.C) category (Table 1). However, despite being globally classified as L.C, species
such as U. arctos, Hystrix indica, Canis Iupus, and Lynx lynx are considered threatened nationally. Similarly,
according to the CITES appendices, C. lupusand L. lutra are listed in Appendix I, while Felis silvestris and Sciurus
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anomalus are included in Appendix II. Vulpes vulpes and Martes foina appear in Appendix III (Table 1).

This survey added nine previously unrecorded medium- and large-sized mammal species to the provincial
inventory: Canis aureus, Mustela nivalis, Lynx Iynx, Lutra lutra, Meles meles, Hystrix indica, Sciurus anomalus,
Spermophilus xanthophrymnus, and Hemiechinus auritus. These species were not reported in earlier studies by
Cayir et al. (2014) and Mansuroglu and Dag (2016). Conversely, the present study did not observe two medium
and large-sized mammal species previously documented in the province, Martes martes and Rupicapra rupicapra.
Images of some wild mammals detected during the survey are presented in Figure 3.

Figure 3. Photographs of wild mammal species recorded in the Bingél region (a- Vulpes vulpes, b- Canis lupus, c-
Mustela nivalis, d- footprints of Canis aureus, e-feces of Meles meles, f- Lepus europaeus, g- Martes foina,
h-footprints of Lutra lutra, I-footprints of Ursus arctos, j-footprints of Lynx lynx, k-Sus scrofa, 1- Capra
aegagrus, m-Hystrix indica, n-Spermophilus xanthoprymnus, o-Sciurus anomalus, p-Hemiechinus
auritus, and q- Erinaceus concolor)

Sekil 3. Bingdl yoresinde tespit edilen memeli yaban hayvanlarina ait fotograflar (a-Vulpes vulpes, b-Canis lupus,
c-Mustela nivalis, d-Canis aureus (ayak izi), e-Meles meles (diski), f-Lepus europaeus, g-Martes foina, h-
Lutra lutra (ayak izi), I-Ursus arctos (ayak 1zi), j-Lynx Iynx (ayak izi), k-Sus scrofa, I-Capra aegagrus, m-
Hystrix indica, n-Spermophilus xanthoprymnus, o-Sciurus anomalus, p-Hemiechinus auritus and q-
Erinaceus concolor).

Surveys conducted at these localities revealed that carnivores, represented by ten species from four families,
constituted the most diverse mammalian order in the study area. Kig1 had the highest number of individuals
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(N=239) and species richness (R=17). Yedisu (N=203, R=13), Yayladere (N=154, R=11) and Hacilar (N=114, R=8)
are fallowed Kig1 repectively (S1). Sus scrofa was the most abundant among all recorded species, with 227
individuals (32.0%), followed by Capra aegagrus with 169 individuals (23.8%). Several species were represented
by very few individuals, including the Eurasian lynx (Lynx Iynx, n 2), the Eurasian otter (Lutra lutra, n=3), and
the Indian crested porcupine (Hystrix indica, n=4). These low numbers suggest that such species occur at low
densities or are difficult to detect using the applied sampling methods. The relative frequency of wild mammal
species across the region ranged from 0.3% to 32.0% (S1). The coefficient of variation (CV) and the confidence
interval (CI) were also provided in Supplementary Table 1, separately for each species across different study areas.
Accordingly, the coefficient of variation (CV) for the wild goat (C. aegagrus) was calculated as 0.443, with a % 95%
confidence interval (% 95% CI) of 12.47—72.03. For the wild boar (S. scrofa), the CV was 0.487, and the % 95% CI
ranged from 12.77 to 100.73 (S1).

According to the statistical analyses, the Shannon-Wiener diversity index was the highest in Kigi, with an H'=2.28
value. In Yedisu, these values were H'=1.91, in Yayladere, H'=1.76, and in Hacilar, H'=1.73. Evenness values
varied slightly across the areas, with the lowest in Yayladere (0.734) and the highest in Hacilar (0.835), suggesting
that Hacilar, despite having fewer species, had a more balanced distribution of individuals among species (S1).
Similarly, the Simpson diversity index values for the four regions were calculated as follows: 0.847 for Kigi, 0.760
for Yedisu, 0.714 for Yayladere, and 0.767 for Hacilar (S3). The significance between the number of species is as
follows, according to the findings of the paired t-test: Kig1 is 3.699 with Yedisu (p=0.00025, sd=415.31884), 4.727
with Yayladere (p<0.0001, sd=302.73592), and 5.500 with Hacilar (p<0.0001, sd=272.70038) (Table 2).

Table 2. Pairwise t-test results comparing the four study regions (t=t-test value, sd=standard deviation,
p=significance level)

Cizelge 2. Dort ¢alisma bolgesini karsilastiran ¢ift yonlii t-testi sonuglar: (t=t-testi degeri, sd=standart sapma,
p=anlamlilik diizeyi)

Yedisu Yayladere Hacilar
Kiga t=3.699 sd=415.319 t=4.728 sd=302.736 t=5.500 sd=272.700
p=0.00025 p=0.0 p=0.0
Yedisu t=1.282 sd=328.589 t=1.625 sd=294.941
p=0.20079 p=0.10516
Yayladere t=0.201 sd=267.861
p=0.84077

DISCUSSION

The wild mammal species recorded in the study area (18 species) represent 10.46% of the total mammal species
known to occur in Tiirkiye (170 species), and account for 71.79% of the country’s medium- and large-sized mammal
species. In previous studies, Sézen and Cogal (2020) reported 16 medium- and large-sized mammal species from
Zonguldak; Ulutiirk and Yiirtimez (2022) recorded 15 species from Van; Selcuk and Kefelioglu (2020) documented
21 species from the provinces of Samsun, Amasya, Tokat, and Eskisehir; and Toyran (2016) identified 10 species
from Bitlis. When compared with the records provided by previous researchers, Cervus elaphus, Capreolus
capreolus, Rupicapra rupicapra, Felis chaus, Oryctolagus cuniculus, and Martes martes were not detected within
the boundaries of our study area. The absence of these species—especially R. rupicapra, which has historically
been recorded in the region—may be more than a result of sampling limitations. Stronger hypotheses can be
proposed, linking their absence to ongoing and well-documented regional threats, such as intense poaching, habitat
loss due to agricultural expansion, infrastructure development, and overgrazing. For mountain-dwelling species
like R. rupicapra, illegal hunting and habitat fragmentation likely have a negative impact on population viability
and local persistence. Additionally, climate change may alter habitat suitability, vegetation patterns, and water
availability at higher elevations, further restricting their distribution. These combined anthropogenic and climatic
pressures may explain the disappearance or extreme rarity of such species in recent surveys, highlighting the
urgent need for targeted conservation actions to address these threats.

Capra aegagrus, Ursus arctos, Lutra lutra, and Spermophilus xanthoprymnus species in Bingél, which are of high
conservation concern according to the IUCN red list, provide important insights into the effectiveness of protected
areas and ongoing conservation challenges. C. aegagrus was found at relatively high numbers, particularly in the
Kig1 region, which includes a protected area, highlighting the role of strict protection in supporting viable
populations of globally threatened species. Although U. arctos was also detected at lower frequencies, its occurrence
spanned protected and unprotected sites, suggesting that broad landscape connectivity remains essential for its
conservation. L. Jutra and S. xanthoprymnus were observed at low densities and in highly localized habitats, with
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records from protected and non-protected areas. However, their limited distribution and low observation numbers
may indicate vulnerability to ongoing threats such as habitat fragmentation, water pollution (for otters), and land-
use change (for ground squirrels). The presence of these VU and NT species in protected and unprotected parts of
the study area underscores the need for integrated conservation strategies that extend beyond formal reserve
boundaries and address the specific habitat and management needs of threatened mammals in Bingol.

This study provides a comprehensive inventory of the medium- and large-sized wild mammals in Bingél Province,
a region previously lacking extensive research on its faunal diversity. The results reveal the presence of 18
mammal species, representing 10.46% of Turkiye's total mammal species. The study identified 18 medium- and
large-sized mammal species, adding nine new species to the provincial inventory that were not previously
documented in earlier studies. Notably, two medium- and large-sized mammal species previously reported in the
region were not observed in the current survey, suggesting potential changes in species distribution or population
dynamics.

Statistical analyses reveal significant ecological differences across the four regions studied in Bingél. The Kigi
region stands out as a critical area for conservation, exhibiting the highest species richness (17 species) and
diversity, as measured by the Shannon-Wiener index (H' = 2.28) (S1 and S2) and the Simpson index (0.847) (S3).
Pairwise t-tests confirmed that the mammal community in Kigi is significantly richer than in Yedisu, Yayladere,
and Hacilar, with highly significant differences detected in species counts. The wild goat (Capra aegagrus) and
wild boar (Sus scrofa) were the most abundant species observed, although several others showed low observation
numbers and uneven distribution. The most balanced distribution was observed in the grey wolf (Canis lupus),
with a low coefficient of variation (CV = 0.255) (S1).

The composition and biodiversity of wild mammals demonstrate significant variations in relation to their specific
habitat within the geographical confines of the study area. Observations have demonstrated that Yedisu, Kigi,
Yayladere, and Hacilar are particularly important with respect to mammalian species, which are found mainly in
the rocky and forested landscapes of the province, creating a favourable environment for the breeding and feeding
of wild mammals. According to the 95% confidence interval (CI) analysis, the lower bounds for Hystrix indica,
Meles meles, Lutra lutra, Felis silvestris, Lynx Iynx, and Hemiechinus auritus were found to be negative. This
indicates that these species were affected by low observation numbers and uneven distribution across the study
areas. On the other hand, Canis lupus exhibited the most balanced distribution among all species, with a coefficient
of variation (CV) of 0.255. In contrast, H. indica, Mustela nivalis, M. meles, L. Iutra, F. silvestris, L. lynx, and H.
auritus also had CV values of 0.255, reflecting a noticeably uneven distribution across the four study sites.

The presence of the Seytan Mountains Wildlife Development area, along with the Kig1 Dam, indicates that the
Kig1 region is a significant protected area. The region is home to a greater diversity of species than other
mountainous, forested, or steppe habitats, as with many other protected areas. Several factors can explain this
ecological pattern. Firstly, these areas tend to experience lower levels of human disturbance, such as hunting,
logging, grazing, and land conversion. This enables species populations to persist and recover more effectively.
Secondly, these areas often encompass a variety of habitats and microclimates, which increases the number of
ecological niches and supports a broader range of species with different requirements. Thirdly, water, food, and
shelter resources are better maintained within protected areas, reducing habitat fragmentation and enhancing
opportunities for interspecific interactions. Consequently, reduced human pressure and greater habitat
heterogeneity create more favourable ecological conditions, resulting in richer biodiversity in protected areas than
in unprotected forested and steppe regions.

Statistical analyses reveal significant ecological differences across the four regions studied in Bing6l. Notably, the
pairwise t-test results presented in Table 2 show that Kigi, which includes a protected area, has a statistically
significantly higher species richness compared to the other three regions (Yedisu, Yayladere, and Hacilar) (p <
0.001 for all comparisons). This finding directly links the conservation status of the region with its biodiversity
outcomes. The higher mammal diversity observed in the Kig1 region is consistent with global and regional studies
that demonstrate how protected areas positively impact biodiversity (e.g., Jones et al., 2019). For example, Jones
et al. (2019) found that the richness and abundance of mammal species are significantly greater in protected areas
compared to unprotected sites. Similarly, other studies from Tirkiye and worldwide support the conclusion that
adequate protection measures result in higher species richness and community stability. The Kigi region stands
out as a critical area for conservation, exhibiting the highest species richness (17 species) and diversity, as
measured by the Shannon-Wiener index (H'=2.28) (S1 and S2) and the Simpson index (0.847) (S3). The wild goat
(Capra aegagrus) and wild boar (Sus scrofa) were the most abundant species observed, although several others
showed low observation numbers and uneven distribution. The most balanced distribution was observed in the
grey wolf (Canis Iupus), with a low coefficient of variation (CV=0.255) (S1)., 2002).
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CONCLUSION

The results indicate that large mammal species in our study area face a serious threat of extinction due to hunting,
animal husbandry, agriculture, and human activities. The poaching and hunting of mammal species for their fur
is a pervasive problem in the study area. These factors cause damage to the habitats of these animals and can even
lead to habitat loss in regions where nationally and internationally endangered animals reside. To combat the
significant pressures of wild mammals, it is imperative to prioritize their conservation within and outside
designated protected areas. Protected areas serve as reservoirs for wild mammals; therefore, it is important to
understand the distribution and population size of mammals in these areas for conservation and management
purposes. In this context, there is a need to restructure the country's wildlife reserves, increase their capacity,
develop ecotourism, and raise public awareness of environmental conservation. The findings of this study
emphasize the importance of Bingdl Province as a biodiversity hotspot in Tirkiye, especially for its medium- and
large-sized wild mammal diversity. However, the data also raise concerns about the conservation status of several
species, given that four species are classified as Vulnerable or Near Threatened by the IUCN. The significant
differences in species distribution and diversity between the regions, particularly the superior biodiversity of Kigi,
suggest that a targeted and region-specific approach is necessary for effective conservation.

The study also supports the hypothesis that mammal populations in the region may be experiencing declines or
range contractions due to insufficient protection and intensified anthropogenic pressures. Therefore, conservation
strategies must be directly informed by the study’s results and are implemented as concrete protection actions. In
this context, the Kig1 region should be recognized as a conservation priority and a key area for sustainable
development. However, due to its exceptionally high species richness and diversity, it should be urgently and
officially designated as a core protection zone. Immediate and binding management interventions—such as
establishing new protected areas, strict anti-poaching enforcement, and robust habitat restoration programs—
must be implemented in Kigi. Conservation authorities and policymakers are strongly urged to act without delay
to safeguard this biodiversity hotspot, using the data and recommendations provided by this study as a scientific
foundation for concrete, enforceable protection measures. Additionally, conservation plans should be adaptive and
evidence-based, utilizing ongoing monitoring and the data generated by this research to guide management
decisions. By directly linking scientific findings with actionable conservation measures, the long-term survival of
Bing6l’s diverse mammalian fauna can be better secured. Further research using different field sampling methods
(camera trapping, genetic analyses, long-term monitoring, distance sampling, etc.) should also be conducted to
provide a robust database of mammal diversity, which will further inform and refine direct protection efforts. It is
hoped that similar studies will increase awareness of the importance and protection of our biological wealth,
contributing to the conservation of the region's mammal fauna.

ACKNOWLEDGMENTS

This study was produced from Medine Karatay's Master's Thesis and supported by the Ministry of Agriculture and
Forestry-General Directorate of Nature Conservation and National Parks, Bingdl. The authors are grateful to
Erkan Davran and his colleagues for their support during the fieldwork.

Contribution Rate Statement Summary of Researchers
The authors declare that they have contributed equally to the article.

Conflict of Interest
The authors have declared no conflict of interest.

REFERENCES

Agebo, A., & Tekalign, W. (2022). Terrestrial medium and large-sized mammalian species diversity in Michole
Community Protected Forest, southern Ethiopia. BMC Zoology, 720),1-10. https://doi.org/10.1186/s40850-022-
00121-0

Akpmar, R., & Yiiriimez, G. (2025). Striped Hyena, Hyaena hyaena (Linnaeus, 1758) (Carnivora: Mammalia),
Distribution, Threats and Conservation Recommendations in Batman Province. KSU Journal of Agriculture
and Natural Sciences, 28(3), 855-862. https://doi.org/10.18016/ksutarimdoga.vi.1632858

Avel, V., Esen, F., & Kirangan, K. (2018). Bingél Ilinin Fiziki Cografya Ozellikleri. Bingol Universitesi Bingol
Arastirmalar: Dergisi, 42), 9-40.

Bedson, C. P. E., Wheeler, P. M., Reid, N., Harris, W. E., Mallon, D., Caporn, S., & Preziosi, R. (2022). Highest
densities of mountain hares (Lepus timidus) are associated with ecologically restored bog but not grouse
moorland management. Ecology and Evolution, 1X4), 1-29. https://doi.org/10.1002/ece3.8744

729



KSU Tarim ve Doga Derg 29 (3), 721-731, 2026 Arastirma Makalesi
KSU J. Agric Nat 29 (3), 721-731, 2026 Research Article

Brodie, J. F., Williams, S., & Garner, B. (2021). The decline of mammal functional and evolutionary diversity
worldwide. Proceedings of the National Academy of Sciences, 118(13), e1921849118.

Cayir, G., Savas, V., Toker, E., Arslan, E., Korkmaz, H. Y., Basaran, S., Bagsaran, M. A., Kurt, E., Tatar, B., Arslan,
E., Davran, E., Tas, S., & Giindiiz, E. (2014). Bingdl Kig1 Seytan daglar1 Yaban Hayat: Gelistirme Sahasi
Yénetim ve Gelisme Plani I Revizyonu. T.C. Orman ve Su Isleri Bakanhg XIII. Bolge Bingél Sube Miidiirlugii.

Cogal, M., & Sézen, M. (2020). Camera trapping of medium and large-sized mammals in western Black Sea
deciduous forests in Turkey. Turkish Journal of Zoology, 44(2), 181-188.

Cole, F.R., Reeder, D. M., & Wilson, D. E. (1994). A Synopsis of Distribution Patterns and Conservation of Mammal
Species. Journal of Mammalogy, 75(2), 266—276.

Demirsoy, A. (1996). Tiirkive Omurgalilari, Memeliler. Meteksan A.S.

Demirsoy, A. (2006). Tiirkiye Kemiricileri. Meteksan A.S.

Doughty, C. E., Roman, J., Faurby, S., Wolf, A., Haque, A., Bakker, E. S., & Svenning, J. C. (2016). Global Nutrient
Transport in a World of Giants. Proceedings of the National Academy of Sciences, 1135(4), 868-873.
https://doi.org/10.1073/pnas.1502549112

Eken, G., Bozdogan, M., 1sfendiyar0§';lu, S., Kilig, D. T., & Lise, Y. (2006). Tiirkiye’nin Onemli Doga Alanlar: Kitabi.
Doga Dernegi.

Elith, J., & Leathwick, J. R. (2009). Species distribution models: ecological explanation and prediction across space
and time. Annual Review of Ecology, Evolution, and Systematics, 40, 677—697.

Fahrig, L. (2017). Ecological responses to habitat fragmentation, per se. Annual Review of Ecology, Evolution, and
Systematics, 48, 1-45.

Fitter, R. (1979). The Mammals of the Palaearctic Region: A taxonomic review, by G.B. Corbet. Oryx, 152), 202—
202. https://doi.org/10.1017/S0030605300024418

Gaunle, K. (2018). How to Calculate Species Evenness. Sciencing. https://www.sciencing.com/calculate-species-
evenness-2851/

IUCN. (2025). The IUCN Red List of Threatened Species. Version 2024-2. https://www.iucnredlist.org

Jayaraj, V. K., Daud, S. H. M., Azhar, M., Sah, S. A. M., Mokhtar, S. I., & Abdullah, M. T. (2013). Diversity and
Conservation Status of Mammals in Wang Kelian State Park, Perlis, Malaysia. Check List, X6), 1439—1448.

Jones, T., Hawes, J. E., Norton, G. W., & Hawkins, D. M. (2019). Effect of protection status on mammal richness
and abundance in Afromontane forests of the Udzungwa Mountains, Tanzania. Biological Conservation, 229,
78-84. https://doi.org/10.1016/j.biocon.2018.11.01

Jorgensen, S. E., Xu, F. L., &Costanza, R. (Eds.). (2005). Handbook of Ecological Indicators for Assessment of
Fcosystem Health. CRC Press.

Jumeau, J., Petrod, L., &Handrich, Y. (2017). A comparison of camera trap and permanent recording video camera
efficiency in wildlife underpasses. Ecology and Evolution, A18), 7399-7407. https://doi.org/10.1002/ece3.3149

Karatas, A., Bulut, S., & Akbaba, B. (2021a). Camera trap records confirm the survival of the Leopard (Panthera
pardus L., 1758) in eastern Turkey (Mammalia: Felidae). Zoology in the Middle East, 67A3), 198-205.
https://doi.org/10.1080/09397140.2021.1924419

Karatas, A., Filiz, H., Yavuz, K., Ozeren, S. C., & Tok, C. V. (2021b). The Vertebrate Biodiversity of Turkey. In M.
Oztiirk, V. Altay, & R. Efe (Eds.), Biodiversity, Conservation and Sustainability in Asia (pp. 175-274). Springer.

Krystufek, B., & Vohralik, V. (2001). Mammals of Turkey and Cyprus: Incectivora. AnnalesMajora.

Krystufek, B., & Vohralik, V. (2005). Mammals of Turkey and Cyprus. Rodentia I Sciuridae, Dipodidae, Gliridae,
Arvicolinae. AnnalesMajora.

Krystufek, B., & Vohralik, V. (2009). Mammals of Turkey and Cyprus. Rodentia II: Cricetinae, Muridae,
Spalacidae, Calomyscidae, Capromyidae, Hystricidae, Castoridae. AnnalesMajora.

Lehmann, E. (1966). TaxonomicsheBemerkungenzurSaeugerausbeute der Kumerloeve'schen Orient - reisen, 1953-
1965. ZoologischeBeitrage, 12, 251-317.

Mansuroglu, S., & Dag, V. (2016). Bingél Ilinin peyzaj potansiyelinin kirsal turizm olanaklar1 (SWOT analizi
yoéntemi kullanilarak) acisindan degerlendirilmesi. Mediterranean Agricultural Sciences, 291), 9-16.

Maxwell, S. L., Fuller, R. A., Brooks, T. M., & Watson, J. E. M. (2016). The ravages of guns, nets, and bulldozers.
Nature, 536, 143—145.

Metcalfe, D. B., Asner, G. P., Martin, R. E., & Malhi, Y. (2014). Herbivory makes major contributions to ecosystem
carbon and nutrient cycling in tropical forests. Ecology Letters, 17A3), 324—-332. https://doi.org/10.1111/ele.12233

Musser, G. G., & Carleton, M. D. (2005). Superfamily Muroidea. In D.E. Wilson & D.M. Reeder (Eds.), Mammal
Species of the World: A Taxonomic and Geographic Reference (pp. 2142). The Johns Hopkins University Press.

Orban, B., Mottram, P., Melville, H., Gaugris, C. A. V., Thomas, A., Drescher, K., Kabafouako, G. N., & Gaugris,

J. (2023). Camera-trap inventory of wild mammals in the Hinda District, Republic of Congo. African Journal of
Ecology, 61(2), 504—512. https://doi.org/10.1111/aje.13116
Ozkurt, S. O.,&Bulut, S. (2020). TiirkiyveMemelileri. Panama Yayimcilik.

730


https://doi.org/10.1111/aje.13116

KSU Tarim ve Doga Derg 29 (3), 721-731, 2026 Arastirma Makalesi
KSU J. Agric Nat 29 (3), 721-731, 2026 Research Article

Peterson, A. T., Soberén, J., Pearson, R. G., Anderson, R. P., Martinezmeyer, E., & Nakamura, M. (2011). Ecological
Niches and Geographic Distributions. Princeton University Press.

Schwartz, M. W. (2012). Using niche models with climate projections to inform conservation management
decisions. Biological Conservation, 155, 149—156.

Selcuk, A. Y., & Kefelioglu, H. (2020). Samsun, Amasya, Tokat ve Eskisehir Illeri Memeli Faunas1 ve Tiirlerin
Koruma Statilleri. KSU Tarmm ve Doga Dergisi 232), 378-386. https://doi.org/10.18016/
ksutarimdoga.vi.595008

Seyfi, E., Bulut, S., & Karatas, A. (2021). Tiirkiye'nin tehlike altindaki memeli tiirleri. Doganin Sesi, 7, 54-72.

Smith, J. A., Johnson, L. M., & Davis, R. P. (2022). Mammal diversity as a key indicator of ecosystem health in
protected areas. Journal of Conservation Biology, 36(2), 123—135. https://doi.org/10.1111/jcb.13092

Solow, A. R. (1993). A simple test for change in community structure. Journal of Animal Ecology, 6X1), 191-193.

Toyran, K. (2016). Predatory Mammal Species of Bitlis Province (Mammalia: Carnivora). Igdir Universitesi Fen
Bilimleri Enstitiisii Dergisi, &2), 27-32.

Ulutiirk, S., & Coskun, Y. (2011). A Comparative Morphological and Karyological Study on Hedgehogs, Erinaceus
concolor Martin, 1838, and Hemiechinus auritus (Gmelin, 1770) (Erinaceomorpha: Mammalia) in Diyarbakir
Province. KSU Journal of Natural Sciences, 14(4), 46-52.

Ulutiirk, S., & Yiirtimez, G. (2022). The Threat Analysis and Conservation Needs of Wild Mammals Distributing
Around Van Province, Eastern Anatolia of Tirkiye. Commagene Journal of Biology, 6(1), 33-38.
https://doi.org/10.31594/commagene.1069454

Vinitpornsawan, S., & Fuller, T. K. (2023). A Camera-Trap Survey of Mammals in Thung Yai Naresuan (East)
Wildlife Sanctuary in Western Thailand. Animals, 1X8), 1286. https://doi.org/10.3390/ani13081286

Yigit, N., Colak, E., Sézen, M., & Karatas, A. (2006). Rodents of Tiirkiye. Meteksan A.S.

731



