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Simple Summary: Livestock herding is an essential and time-honored practice in Balochistan,
playing a pivotal role in the region’s economy, culture, and way of life. The livestock sector is of
utmost important in the province, catering to nearly 20% of the national stock. Over centuries, large
predators and their prey species, including livestock, have coexisted in these mountainous landscapes.
Consequently, large carnivores are more likely to interact with humans due to their extensive home
ranges. This research aims to explore the impact of livestock depredation by large predators on
livelihoods and conservation efforts in two districts of Balochistan, Pakistan. A human–carnivore
conflict survey was conducted from July to September 2019, gathering data from 311 residents in
the selected study area. Large predators in the region preyed on a total of 876 livestock over a year,
comprising 560 goats, 292 sheep, 19 cows, and 5 donkeys. The gray wolf emerged as the primary
predator, accounting for 66.3% of livestock depredation, which was followed by the caracal (24.3%),
Asiatic jackal (8.9%), and striped hyena (0.6%). The economic loss totaled USD 78,694. Notably, 80%
of respondents held negative perceptions toward wolves compared to 24.4% for caracals. Only 20.6%
of respondents were aware of the importance of conserving carnivores. Livestock depredation by
carnivores has fostered negative perceptions among locals toward these animals. There exists a lack
of awareness regarding the significance of conserving carnivore species and their ecological roles. It
is crucial to raise awareness among communities about the ecological importance of predators like
the gray wolf, caracal, Asiatic jackal, striped hyena, and Balochistan black bear through community
meetings and educational seminars. Furthermore, providing basic education to herders on effective
livestock guarding practices is recommended to mitigate human–carnivore conflicts and promote
coexistence between wildlife and local communities in Balochistan.

Abstract: Livestock herding is a vital practice in Balochistan, contributing to the economy and culture.
The livestock sector is significant in Balochistan, providing 20% of the national stock. Large predators
and their prey species, including livestock, have coexisted in these mountainous landscapes for
centuries. The aim of the present research is to investigate the impacts of livestock depredation by
large predators on livelihoods and predator conservation in two districts of Balochistan, Pakistan.
A human–carnivore conflict survey was conducted from July to September 2019, collecting data
from 311 residents in a selected study area. Large predators in the study area preyed on a total of
876 livestock during a one-year period, including 560 goats, 292 sheep, 19 cows, and 5 donkeys.
The gray wolf is the leading predator, responsible for 66.3% of livestock depredation, followed by
the caracal (24.3%), Asiatic jackal (8.9%), and striped hyena (0.6%). The total economic loss was
USD 78,694. Overall, 80% of respondents had a negative perception of wolves compared to 24.4% for
caracals. Only 20.6% of respondents knew about the importance of conserving carnivores. Livestock
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depredation by carnivores in the study area created a negative perception of these animals among
people. There is a lack of awareness about the importance of conserving carnivore species and their
role in the ecosystem. This lack of understanding has ultimately led to detrimental effects on predator
populations. It is imperative to raise awareness among people about the ecological significance of
carnivores through community meetings, seminars in educational institutions, and providing basic
education to herders about effective livestock guarding practices.

Keywords: predators; livestock; depredation; gray wolf; caracal; Asiatic jackal; striped hyena

1. Introduction

Balochistan is Pakistan’s largest province by territory, where a significant portion of
the population engages in livestock rearing across communal and open-access rangelands.
Although the province makes up 44% of the total geographical area, it has only 5% of
arable land [1]. Balochistan’s livestock sector, a cornerstone of the regional economy and
cultural heritage, harbors approximately 20% of the national livestock population [2]. Arid
climatic conditions and limited water resources in Balochistan render crop production
unreliable, forcing farmers to depend on livestock rearing for sustenance and income. This
dependence is further amplified by the growing human population, leading to an increase
in livestock production in the province [2].

Human–wildlife conflict results from the rising human population in proximity to
wildlife habitats. As the human population increases and the demand for resources grow,
the frequency and intensity of such conflicts increases [3]. These conflicts may result when
wildlife damage crops or when they threaten, kill or injure people and domestic animals.
Growing livestock populations lead to increased resource competition between wildlife and
livestock [4]. With more livestock available, carnivorous wildlife species find an abundant
and easily accessible prey source, thereby escalating predation on domestic animals [5–7].
Expanding livestock numbers often lead to a need for increased grazing pastures and
human settlements to support them [8]. However, this process of growth often leads to
the fragmentation of ecosystems, wherein once undisturbed natural environments are
transformed into agricultural and grazing lands. This phenomenon not only reduces the
amount of space available for animals but also leads to habitat overlap between wildlife
and humans [9,10]. The consequences are significant, leading farmers to use lethal predator
control methods such as trapping, poisoning, or shooting to save their cattle [11,12]. These
threaten not only the intended predators but also non-target species, which causes more
problems in ecosystem dynamics and biodiversity.

Large predators and their prey species, including livestock, have coexisted in these
mountainous landscapes. Protected areas have fostered growth in predator populations.
However, this success brings a new challenge: increased overlap between carnivore habitats
and human activities, especially along protected area boundaries where livestock graze [13].
In the study area, predators such as wolves, bears, hyenas, jackals and caracals are
present. The largest home size recorded range from 259 to 1716 square kilometers for
gray wolves [14,15]. Black bears typically have smaller home ranges with estimates around
117 square kilometers [16]. The smallest home ranges for the mentioned species were
recorded as 40 to 72 square kilometers and 11.2 to 26.3 square kilometers for hyenas and
jackals, respectively [17–20]. These diverse home range sizes reflect the adaptive strategies
of each species in relation to their ecological niches and behaviors.

Livestock depredation by large mammalian predators inflicts significant economic
losses on impoverished pastoral communities across Pakistan, jeopardizing village-level
food security [21]. Consequently, predation on livestock remains a primary driver of
human–carnivore conflict and a challenge for wildlife conservation efforts [22]. This
conflict intensifies when livestock predation increases due to a combination of factors:
growing predator populations, potentially due to successful conservation measures, and
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domestic livestock outnumbering wild prey, particularly in mountainous regions where
livestock herding is a crucial source of livelihood [23]. A lack of understanding regarding
the complex social, economic, and ecological interactions between pastoral communities
and threatened wildlife species further exacerbates the conflict [24].

Climate change is intensifying conflicts between humans and wildlife by impacting
food resources due to temperature rises and precipitation anomalies. This shift in resources,
driven by climate change, is leading to increased encounters between wild animals and
human settlements, resulting in economic losses, property damage, and threats to both hu-
man safety and wildlife populations [25]. As climate change continues to affect ecosystems
globally, it is crucial to address these human–wildlife conflicts through comprehensive
approaches that consider ecological, social, and climatic contexts. Mitigating climate change
impacts and implementing sustainable solutions are essential for the coexistence of humans
and wildlife in the long term [26].

We conducted this study to determine out the social and economic importance of
livestock herding and livestock depredation as well as the possible causes and effects of
livestock depredation on local livelihoods and the conservation of large predators. Our
goal was to identify appropriate conservation measures to keep both pastoral activities and
the conservation of large predators in balance.

2. Methods
2.1. Study Area

The present study was conducted in the Khuzdar (27.5758◦ N, 66.8082◦ E) and Lasbela
(25.8700◦ N, 66.7129◦ E) regions of Balochistan (Figure 1), Pakistan, which possess the
most significant species diversity across the province [27]. The elevation ranges varies
considerably, ranging from sea level to 1494 m. The area experiences a warm arid climate
with distinct summer and winter seasons. Summers are hot and dry, typically lasting from
April to October. June is the hottest month with average high temperatures exceeding 32 ◦C.
Winters are mild, spanning from November to March. January is the coolest month with
average low temperatures around 19 ◦C [28]. Precipitation is scarce, with most occurring in
July and August. The average annual rainfall is only 3.4 mm [29].

The study area exhibits a rich terrestrial flora, including Euphorbia neriifolia (Indian
spurgetree) Caragana polyacantha (polyacantha), Convolvulus spinosus (Ritchak OR Dolako),
Fagonia arabica (Dhamasa), Acacia rupestris (gum acacia), Capparis aphylla (karira), bushy
and leafy Salsola spp., Olea europaea (olive), and Tamarix aphylla (tamarix) [30]. A diverse
mammalian fauna is also present, comprising Canis lupus (gray wolf), Vulpes vulpes griffithii
(hill fox), Canis aureus (Asiatic jackal), Hyaena hyaena (striped hyena), Lepus capensis (cape
hare), Hystrix indica (porcupine), Hemiechinus auritus megalotis (hedgehog), Capra aegagrus
(Sindh ibex), Ovis vignei cycloceros (Afghan urial), Gazella benettii (chinkara), Felis silvestris
(desert cat), and Golunda ellioti (bush rat) [31].

2.2. Methods: Human–Carnivore Conflict Survey

A combination of qualitative methods, specifically key informant interviews, and quanti-
tative methods, using structured interviews with a detailed questionnaire, were employed to
collect data from the field, as has been implemented in previous studies [13–32]. Structured
interviews were conducted with 311 respondents from 40 villages with documented live-
stock depredation incidents and a high concentration of herding activity. These villages
were selected across two southeastern districts of Balochistan based on these criteria. Struc-
tured interviews were conducted with 311 participants (aged > 18 years) from July 2019 to
September 2019 (details in Annexure 1).
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In the questionnaire surveys, we included the following. (1) The socioeconomic infor-
mation (name and surname, age, education, livestock types, and number of livestock
owned) established a baseline understanding of participants’ livelihood dependence on
livestock. (2) In-depth information on livestock depredation events was collected, including
frequency of depredation incidents experienced by participants or their communities over
the past year. Species of carnivore responsible for the attacks were identified using color
photographs presented to participants. This ensured accuracy in predator identification.
Number and types of livestock depredated. This provided a clear picture of the economic
impact. (3) Lastly, respondents’ attitudes toward carnivore conservation in Pakistan were
measured [33]. Discussions following the questionnaire explored participants’ personal
experiences with carnivore conflict, including details of personal encounters with carnivore
attacks on livestock and observations of predator sightings in their surrounding areas over
the past year as per Mishra et al.’s (2003) documentation [34]. This information comple-
mented the data collected in the questionnaire.

Sign Survey

To validate the presence and distribution of large carnivores across the study area, we
conducted a sign survey following established protocols [35,36]. This survey employed
a grid-based sampling design using ArcGIS v10.8 [37], which was used to overlay a grid
system with 15 km × 15 km squares across the entire study area (45,123 km2). This
facilitated a systematic search within manageable sections. Within each grid cell, five
random points were chosen within a 50 m radius using a random number generator. These
points served as search locations for carnivore signs. At each random point, we searched
for potential carnivore signs, including feeding remains (scat), hairs, tracks, footprints, and
claw markings on trees. Signs were classified into two categories based on estimated age:
fresh (<1 month old) and old (1–12 months old). The age of claw markings was determined
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by examining the color and regrowth of bark within the gouges. A Global Positioning
System (GPS) was used to record the precise location coordinates of each identified sign.

2.3. Data Analysis

We used ArcGIS version 10.8 [37] to map the areas of livestock depredation within the
designated region. Statistical analysis was conducted to identify the key factors influencing
people’s perceptions of carnivores in the study area. Utilizing a binomial logistic model
(File S1) [38], we examined the data related to human–wildlife conflict. This analysis
allowed us to evaluate impact of social factors including education, occupation, economic
losses due to depredation, total livestock count, and instances of livestock depredation by
the carnivorous predators. Furthermore, we examined ecological factors such as the season
and timing of livestock grazing.

lm( formula = Total Depredation ∼ factor(Season) + factor(guarding)+
factor(Total livestock owned))

(1)

We assessed the relationship between the total number of depredations and various
factors, including season, education, timing, and total livestock owned. The model aims to
identify potential associations or influences on the total number of livestock depredations.

lm( formula = Predator Perception ∼ factor(Education)+
factor(Economic loss Total) + factor(Occupation) + Total livestock owned)

(2)

It shows the factors influencing people’s perception of predators. The factors consid-
ered include education, economic loss, occupation, and total livestock owned.

3. Results
3.1. Demographic Profile and Livestock Ownership Patterns among Study Respondents

The majority of the 311 respondents in the study area had limited education with 29.2%
illiterate and 49.6% having only primary to middle school levels. Only 15.8% had completed
high school, and 5.4% had pursued higher education. A small percentage of respondents
were knowledgeable (20.6%) about the importance of conserving carnivore predators. The
majority of respondents were involved in rearing livestock. Goats constituted the majority
of the livestock with sheep, cows, and donkeys following in that order (Table 1).

Table 1. Demographic profile and livestock ownership patterns among the respondents in study area.

Characteristics Sub Category Numbers Percentage

Questionnaire 311 100

Education

Illiterate 91 29.2

Basic education (primary–middle) 154 49.6

High school (matric–intermediate) 49 15.8

Higher education 17 5.4

Occupation

Shepherd 174 56

Farmers 116 37.2

Employees 16 5.1

student 5 1.6

Knowledge about carnivore
conservation

Yes 67 20.6

No 247 79.4

Livestock holders
252 81
5720 100
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Table 1. Cont.

Characteristics Sub Category Numbers Percentage

Total numbers of livestock

Goats 3385 59.2
Sheep 2010 35.1
Cows 250 4.4
Donkeys 75 1.3

Livestock owned

0 58 18.7
≤10 55 21.7
11–20 67 26.4
21–30 56 22.1
31–40 54 21.3
≥40 21 8

3.2. Extent and Economic Implications of Livestock Losses Due to Predation among
Study Respondents

During the study period, 146 respondents lost a total of 876 livestock in the past year
(2019–2020). The predators targeted various livestock species, with goats accounting for
the largest portion (63.9%), followed by sheep (33.3%), cows (2.1%), and donkeys (0.6%).
The total economic impact of these losses was 78,694 USD. This breakdown to goat losses
amounting to 47,060 USD, sheep losses to 24,847 USD, cow losses to 5774 USD, and donkey
losses to 1013 USD (Table 2).

Table 2. Extent and economic implications of livestock losses due to predation among study respon-
dents.

Species of Livestock Numbers of Species
Preyed by Predator

Unit Price of Livestock
(PKR) Total Price in PKR Total Price in USD

Goat 560 25,000 14,000,000 47,060

Sheep 292 25,000 7,300,000 24,847

Cow 19 90,000 1,710,000 5774

Donkey 5 80,000 300,000 1013

Total 876 23,310,000 78,694

3.3. Livestock Depredation by Predator Species in the Study Area

The data collected from respondents showed that wolves are the main predator
responsible for livestock depredation (66%) followed by caracal (24%) and Asiatic jackal
(9%) in the study area. Hyenas are rarely involved (1%) (Table 3) (Figure 2). Black bears
were not reported to have preyed on any livestock.

Table 3. Livestock depredation by the carnivores in the study area.

Predator
Livestock Species

Total
Goat Sheep Cow Donkey

Wolf (Canis lupus) 377 180 19 5 581

Caracal (Caracal Caracal) 132 81 0 0 213

Asiatic jackal (Canis aureus) 49 28 0 0 77

Striped hyena (Hyaena hyaena) 2 3 0 0 5

Balochistan black bear
(Ursus thibetanus gedrosianus) 0 0 0 0 0
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3.4. Perception of Respondents toward Carnivorous Predators in the Study Area

The survey revealed negative perceptions toward some carnivores, particularly wolves
(n = 249), caracals (n = 76), and Asiatic jackals (n = 26). Our binomial logistic regression
model showed a significant association between economic losses from predation and
negative perception toward carnivores (p = 0.001). In terms of basic education, respondents
with higher education were less likely to report wolf predation, similar to the cases of
caracals and Asiatic jackals, when compared to those with no education or basic education
(p = 0.001), and the same is the case for caracals as well as Asiatic jackals. Interestingly,
binomial logistic regression models showed that higher education levels were associated
with less negative perceptions of wolves and caracals while also suggesting a link between
education and reported predation events (Table 4). This suggests that education may
influence how people perceive and report carnivore interactions. Conversely, economic
losses from wolf and caracal attacks led to more negative attitudes.

Table 4. Perception of respondents toward predators in the study area.

Predator
Respondents’ Perception (n)

More Dangerous Less Dangerous

Wolf 249 62

Caracal 76 235

Asiatic jackal 26 285

Hyena 0 311

Black bear 0 311

Jungle cat 0 311

3.5. Seasonal Variation in Predation on Livestock

To explore the relationship between seasonality and predation, the model revealed
a statistically significant correlation between seasonality and livestock depredation by
various carnivores. Wolf predation was highest in the winter (52%), which was followed
by autumn (28%), spring (12%), and summer (8%) (p = 0.001). Caracal predation exhibited
a peak during the summer (37%), which was followed by spring (29%), winter (20%),
and autumn (14%) (p = 0.005). Asiatic jackal predation was most prevalent in autumn
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(61%) and winter (27%) with lower rates in spring (9%) and summer (3%) (p = 0.04).
Hyena predation occurred predominantly in autumn (60%) and winter (40%) (p = 0.04).
The findings underscore a direct correlation between livestock depredation and seasonal
variations (p > 0.001), indicating fluctuating rates of predation depending on species and
their behavioral patterns (Figure 3).
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3.6. Carnivore Species Diversity and Abundance

The interviews combined with sign observations revealed the presence of six carnivore
species in the study area: Asiatic jackal (most frequently sighted, n = 291),
caracal (n = 246), gray wolf (n = 174), Balochistan black bear (n = 27), and jungle cat
(least frequently sighted, n = 17). This suggests a decreasing frequency of sightings from
jackals to jungle cats (Figure 4).
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3.7. Assessing the Abundance and Rarity of Carnivore Species

In our surveys, jackals were perceived as the most prevalent (51% categorized them as
common), which was followed by caracals (43%), wolves (49%), and striped hyenas (31%).
Black bears were seen as relatively rare (3% common), and none of the participants con-
sidered the jungle cat to be common. This suggests a decreasing perception of abundance
from jackals to jungle cats (Figure 5)
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Figure 5. Abundance and rarity of predators.

Our sign survey found many pugmarks from Asiatic jackals, caracals and wolves,
indicating an abundance of these species, while analysis of pug marks revealed the Asiatic
jackal, caracal, and wolf as the most abundant species, while a few pug marks suggested a
limited presence of striped hyena. Additionally, hair samples confirmed the presence of
the black bear. These findings (detailed in Figure 6) contribute to a more comprehensive
understanding of carnivore distribution within the study area (Figure 6).
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4. Discussion

This study investigated human–wildlife conflict arising from livestock depredation by
carnivores in a region heavily reliant on natural resources. As expected, our findings align with
previous research indicating that communities with a high dependence on livestock production
tend to develop negative perceptions of predators due to predation events [39]. The residents
of the present study area predominantly belong to the middle or lower socioeconomic classes,
deriving their livelihoods primarily from farming and livestock-related activities. Notably,
the study area did not generate any revenue from tourism, and there are limited government
regulations in place. The inhabitants of this region are primarily engaged in substantial
livestock rearing for both economic and dairy purposes. This practice contributes to the rising
livestock trends among the local residents of the study area, which correlates with a study
conducted in the Misgar Valley of Hunza [38]. Our findings corroborated previous studies
on predator selectivity [32,40,41]. Caracals and jackals primarily preyed on sheep, which was
likely due to their smaller size and flocking behavior. Conversely, wolves seemed to target
goats more frequently. These observations are consistent with the established notion that
predators exhibit size-selective predation [24–42]. Notably, most depredation events involved
livestock grazing unguarded, highlighting the importance of active herding practices for
mitigating predation [43].

In our study, the residents of the study area experienced the greatest economic losses
due to wolves, which was followed by caracals and Asiatic jackals. While there were
only a few reported cases of depredation by hyenas, the cumulative economic loss caused
by all predators amounted to USD 78,694. Our study revealed a negative correlation
between educational attainment and the perception of wolves and caracals as threats to
livestock. This suggests that respondents with lower education levels were more likely
to hold negative views toward these carnivores. This negativity likely stems from the
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high incidence of livestock depredation. The negative perception toward carnivores, as
confirmed in the present study and previous literature [1,13,44], poses a significant threat
to predator populations.

In the present study, only 20.6% of respondents were knowledgeable about the im-
portance of conserving predators such as the wolf, caracal, Asiatic jackal, and hyena. The
majority of respondents, however, seemed to be unaware of the importance of conservation.
Predators such as the gray wolf, Asiatic jackal, caracal, striped hyena, black bear, and jungle
cat have been recorded in Balochistan previously [45]. In the present study, the presence of
these carnivore species was confirmed during the study period through direct sightings
by respondents and researchers as well as by observing signs such as pug marks, feces,
and hair. These data suggest that the gray wolf and Asiatic jackal are the most common
carnivores in the study area and are responsible for the majority of livestock depredation.

Further research is needed to assess the current status of all carnivore species in the
study area and to develop effective management strategies to mitigate human–wildlife
conflict. Interviews revealed that most respondents lack well-developed protective strate-
gies against carnivores. This includes a shortage of trained guardian dogs, inadequate
confinement of livestock at night, and unsupervised grazing in large open fields. These
practices likely contribute to livestock predation. Guardian dogs can play a crucial role in
protecting livestock from predation. These dogs are used worldwide to reduce livestock
depredation, ultimately decreasing the need for lethal predator control and benefiting
conservation efforts [46]. Studies suggest that the presence of guarding dogs around the
herd can prevent attacks by carnivores and reduce surplus killing [47].

The economic burden of predator conflicts on villagers is recognized, and compen-
sation is identified as a beneficial mechanism for alleviating this burden [48]. A study in
Botswana’s Okavango Delta examined livestock depredation events and compared them
with the country’s compensation program. The program’s limitations in sustainability and
claim verification were acknowledged. However, the researchers recommend enhancing
the program, not abandoning it. Improvements should focus on ensuring timely reporting
and thorough investigations of depredation events to improve effectiveness [43]. To address
this issue, compensation for livestock depredation is proposed as a means to mitigate costs.
Such programs are designed not only to provide financial support to producers but also to
reduce animosity toward predators, contributing to the overall conservation effort [49]. We
recommend parallel efforts to promote coexistence with predators. Targeted training and
awareness programs within the study area can educate residents on livestock protection
strategies like proper enclosures and fencing. Community meetings, educational seminars,
and campaigns can raise awareness about the importance of coexistence. Exploring alter-
native income opportunities for herders, such as sustainable agriculture, beekeeping, and
environmentally friendly practices, can further reduce reliance on livestock and potential
human–wildlife conflict. Finally, investigating the feasibility of compensation programs
similar to those in other regions can provide financial support for depredation losses and
discourage retaliatory killings.

5. Conclusions

The predation of livestock by carnivorous predators in the Lasbela and Khuzdar
regions of Balochistan has significant economic implications for local communities. To
mitigate this issue, it is imperative to increase awareness among the local population about
the ecological significance of predators like the gray wolf, caracal, Asiatic jackal, striped
hyena, and Balochistan black bear. This awareness can be raised through community
meetings, seminars in educational institutions, and targeted educational campaigns em-
phasizing the importance of coexisting with these species. Moreover, educating herders on
effective livestock safeguarding measures is crucial to ensure the protection of their ani-
mals. Exploring alternative livelihood options for herders, such as promoting sustainable
agriculture, beekeeping, and other environmentally friendly practices, can provide them
with alternative sources of income. Additionally, it could also be worthwhile to explore
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compensation programs for depredation events similar to those implemented in other
regions that also discourage people from killing carnivores.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ani14071104/s1. File S1: binomial logistic model description.

Author Contributions: Conceptualization and Writing, N.U.; Methodology, I.B., H.D. and S.K.;
Software, M.T.K.; review and editing, F.u.R.; Formal analysis, M.T.K. and F.u.R.; Resources, H.D.
and S.K.; Data curation, N.U.; Supervision, M.Z. All authors have read and agreed to the published
version of the manuscript.

Funding: This study is funded by College of Wildlife and Protected Area, Northeast Forestry
University, No 26, Hexing Road, Harbin 150040, China.

Institutional Review Board Statement: Our study involved non-invasive methods. Data collection
relied on questionnaires and sign surveys. Throughout the study, we did not interact with animals in
any way, including touching, capturing, or collecting samples. Anesthesia was not administered to
any animals during this research.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Khan, K.; Khan, G.; Zahri, M.; Altaf, M. Role of livestock in poverty reduction: A case study of district Lasbela, Balochistan.

Lasbela UJ Sci. Techl 2015, 153–156.
2. Rehman, A.; Jingdong, L.; Chandio, A.A.; Hussain, I. Livestock production and population census in Pakistan: Determining their

relationship with agricultural GDP using econometric analysis. Inf. Process. Agric. 2017, 4, 168–177. [CrossRef]
3. Newmark, W.D.; Leonard, N.L.; Sariko, H.I.; Gamassa, D.-G.M. Conservation attitudes of local people living adjacent to five

protected areas in Tanzania. Biol. Conserv. 1993, 63, 177–183. [CrossRef]
4. Madhusudan, M. Recovery of wild large herbivores following livestock decline in a tropical Indian wildlife reserve. J. Appl. Ecol.

2004, 41, 858–869. [CrossRef]
5. Kolipaka, S.; Tamis, W.; Van ‘t Zelfde, M.; Persoon, G.; De Iongh, H. Wild versus domestic prey in the diet of reintroduced tigers

(Panthera tigris) in the livestock-dominated multiple-use forests of Panna Tiger Reserve, India. PLoS ONE 2017, 12, e0174844.
[CrossRef]

6. Khanal, G.; Mishra, C.; Ramesh Suryawanshi, K. Relative influence of wild prey and livestock abundance on carnivore-caused
livestock predation. Ecol. Evol. 2020, 10, 11787–11797. [CrossRef]

7. Khan, U.; Ferretti, F.; Ali Shah, S.; Lovari, S. A large carnivore among people and livestock: The common leopard. In Problematic
Wildlife II: New Conservation and Management Challenges in the Human-Wildlife Interactions; Springer: Cham, Switzerland, 2020;
pp. 93–110.

8. Tritsch, I.; Le Tourneau, F.-M. Population densities and deforestation in the Brazilian Amazon: New insights on the current
human settlement patterns. Appl. Geogr. 2016, 76, 163–172. [CrossRef]

9. Corradini, A.; Randles, M.; Pedrotti, L.; van Loon, E.; Passoni, G.; Oberosler, V.; Rovero, F.; Tattoni, C.; Ciolli, M.; Cagnacci, F.
Effects of cumulated outdoor activity on wildlife habitat use. Biol. Conserv. 2021, 253, 108818. [CrossRef]

10. Pirtscher, A.-S. A strangely-shaped protection area. J. Prot. Mt. Areas Res. Manag. 2018, 10, 64–68. [CrossRef]
11. Breitenmoser, U.; Angst, C.; Landry, J.-M.; Breitenmoser-Würsten, C.; Linnell, J.D.C.; Weber, J.-M. People and Wildlife: Non-lethal

Techniques for Reducing Depredation. 2005. Available online: https://api.semanticscholar.org/CorpusID:128451002 (accessed
on 1 August 2015).

12. Nattrass, N.; Conradie, B. Predators, livestock losses and poison in the South African Karoo. J. Clean. Prod. 2018, 194, 777–785.
[CrossRef]

13. Khan, M.Z.; Khan, B.; Awan, M.S.; Begum, F. Livestock depredation by large predators and its implications for conservation and
livelihoods in the Karakoram Mountains of Pakistan. Oryx 2018, 52, 519–525. [CrossRef]

14. Mattisson, J.; Sand, H.; Wabakken, P.; Gervasi, V.; Liberg, O.; Linnell, J.D.; Rauset, G.R.; Pedersen, H.C. Home range size variation
in a recovering wolf population: Evaluating the effect of environmental, demographic, and social factors. Oecologia 2013, 173,
813–825. [CrossRef] [PubMed]

15. Levin, J. Home Range and Habitat Selection of Gray Wolves (Canis lupus) on Red Lake Indian Reservation and Surrounding
Areas. Master’s Thesis, University of North Dakota, Grand Forks, ND, USA, 2020.

16. Hwang, M.-H.; Garshelis, D.L.; Wu, Y.-H.; Wang, Y. Home ranges of Asiatic black bears in the Central Mountains of Taiwan:
Gauging whether a reserve is big enough. Ursus 2010, 21, 81–96. [CrossRef]

https://www.mdpi.com/article/10.3390/ani14071104/s1
https://www.mdpi.com/article/10.3390/ani14071104/s1
https://doi.org/10.1016/j.inpa.2017.03.002
https://doi.org/10.1016/0006-3207(93)90507-W
https://doi.org/10.1111/j.0021-8901.2004.00950.x
https://doi.org/10.1371/journal.pone.0174844
https://doi.org/10.1002/ece3.6815
https://doi.org/10.1016/j.apgeog.2016.09.022
https://doi.org/10.1016/j.biocon.2020.108818
https://doi.org/10.1553/eco.mont-10-2s64
https://api.semanticscholar.org/CorpusID:128451002
https://doi.org/10.1016/j.jclepro.2018.05.169
https://doi.org/10.1017/S0030605316001095
https://doi.org/10.1007/s00442-013-2668-x
https://www.ncbi.nlm.nih.gov/pubmed/23636461
https://doi.org/10.2192/09GR024.1


Animals 2024, 14, 1104 13 of 14

17. East, M.L. Reproductive Behavior in the Hyaenidae. In Encyclopedia of Animal Behavior, 2nd ed.; Choe, J.C., Ed.; Academic Press:
Oxford, UK, 2019; pp. 539–546. Available online: https://www.sciencedirect.com/science/article/pii/B9780128096338901274
(accessed on 28 October 2023).

18. Wagner, A.P.; Frank, L.G.; Creel, S. Spatial grouping in behaviourally solitary striped hyaenas, Hyaena hyaena. Anim. Behav. 2008,
75, 1131–1142. [CrossRef]

19. Charaspet, K.; Sukmasuang, R.; Khoewsree, N.; Pla-ard, M.; Songsasen, N.; Simchareon, S. Movement, home range size and
activity pattern of the golden jackal (Canis aureus, Linneaus, 1758) in Huai Kha Khaeng Wildlife Sanctuary, Thailand. Biodiversitas
J. Biol. Divers. 2019, 20, 3430–3438. [CrossRef]
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