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SUMMARY

The present study was conducted in Cholistan, which is an important desert of Punjab, Pakistan, to
find out the diversity of the mammalian fauna. Lesser Cholistan has an area of 7,770 square
kilometers, while Greater Cholistan has 18,130 square kilometers. The desert is characterized by
xerophytes, which can survive in conditions of extreme temperatures, high salt levels, and low
nutrients. Wild mammalian diversity was collected through direct and indirect methods, with the
use of the Linear Count Method (LCM). During the research, 23 species belonging to 12 families
(i.e., Hystricidae, Bovidae, Erinaceidae, Felidae, Herpestidae, Leporidae, Muridae, Sciuridae,
Soricidae, Suidae, Viverridae, and Canidae) and 6 orders (i.e., Artiodactyla, Carnivora,
Erinaceomorpha, Insectivora, Lagomorpha, and Rodentia) were identified. The diversity indices
show that the area has high diversity, as the Shannon-Wiener diversity index is 2.2396, the richness
index is 5.45, and the evenness index is 0.73 in the study area. The Cheesman’s gerbil, northern
palm squirrel, soft-furred field rat, house mouse, house rat, and Indian gerbil are the most dominant
species in Cholistan.
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INTRODUCTION

According to mammalogist, 1,137 of the world's 4,763 mammalian species are under
threat. Pakistan's mammalian biodiversity consists of 195 species from ten orders
(Roberts, 1997; Roberts, 2005b; Roberts, 2005a; Altaf et al., 2014; Altaf, 2016).
Anthropogenic hazards such as habitat fragmentation and loss of habitat pose
significant risks to biodiversity, and they require improved management to maintain
species variety (Altaf et al., 2023). Pakistan's diversity is remarkable; it has three
zoogeographical realms: Palearctic, Oriental, and Ethiopian. Approximately two-
thirds of the area is mountainous, and sudden variations in altitude cause changes in
diversity over short distances (Altaf, 2016).

Assessing diversity is essential for understanding interactions between
mammalian species and their habitats. Richness and evenness are key diversity
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indices that provide insights into the status of mammalian species and aid in their
conservation. High species richness indicates a more diverse and resilient ecosystem,
while low richness may indicate ecological loss or habitat degradation (Altaf et al.,
2023). 1zsdk and Papp (2000) define evenness as the distribution of individuals across
different species, which provides insight into the composition of the community.
Researchers identify patterns in species populations by comparing these indices
across different time periods, revealing increases or declines that may signal
ecological disruptions (Cooke et al., 2022). This form of monitoring is vital for
determining the efficiency of conservation initiatives and making necessary changes
(Green et al., 2024).

Habitat change in the Cholistan Desert, caused by human dislike (Altaf et al.,
2017; Altaf et al., 2018a), human cultural used (Khan et al.; Altaf et al., 2018b, a;
Bashir et al., 2021; Faiz et al., 2022; Bashir et al., 2023), urban settlement (Moesch et
al., 2024), agricultural development (Ferraz et al.,, 2025) and climate change
(Humphries et al., 2004), has resulted in a decrease in mammalian diversity, with the
condition of many species unknown due to a lack of detailed data on their numbers
and distribution. So, this is the first study to examine mammalian diversity in the
Cholistan Desert in Punjab, Pakistan.

MATERIALS AND METHODS

STUDY AREA

Lesser Cholistan has an area of 7,770 square kilometers, while Greater Cholistan has
18,130 square kilometers. The desert vegetation is characterized by xerophytes,
which can survive in conditions of extreme temperatures, high salt levels, and low
nutrients. In the eastern region, the relatively higher precipitation supports more plant
life; however, the combination of the land features, soil type, and the various ways
plants grow challenges sustaining plant populations and community structure. Animal
herding is a major source of livelihood in the area. However; the traditional means of
income are changing, as only a small portion of the population engages in more
modern jobs like beekeeping, fish farming, poultry raising, and tourism. These
changes reflect the shifts occurring between traditional and modern economic
activities in this region of the desert (Rao et al., 1989; Akhter and Arshad, 2006;
Arshad et al., 2007; Ali et al., 2009; Altaf, 2022).

Climate

Seasonal monsoons significantly impact the climate, which is characterized as
subtropical, severe, hot, and desert-like. One notable feature of the Cholistan Desert is
the cyclical occurrence of dry years, which can last for 4 to 6 consecutive years.
Temperature fluctuations are extreme, both throughout the year and even on a daily
basis. During the summer months of May to June, temperatures can soar between 35
and 50 degrees Celsius, while winter temperatures from December to February
typically range from 15 to 20 degrees Celsius. Annual rainfall is low and
unpredictable, varying between 100 and 250 mm, with peaks occurring during the
monsoon months of July to September and the winter months of January to March.
Summer conditions in the desert are particularly harsh, marked by high temperatures,
low humidity, strong winds, and a rapid evaporation rate, creating an environment
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reminiscent of a death valley (Akram et al., 1986; Arshad et al., 2006; Arshad et al.,
2007).

Flora

Xeromorphic species comprise the flora that has evolved to thrive under a variety of
ecological conditions, including extreme aridity, salinity, temperature fluctuations,
and limited nutrient availability. The eastern part of the desert, which receives
comparatively high rainfall, averages up to 200 mm of precipitation annually,
resulting in denser vegetation cover than the southern portion, known as the hyper-
arid region, which receives less than 100 mm per year. Additionally, topography, soil
composition, and other physio-chemical factors significantly influence plant dispersal
and community organization (Arshad et al., 2002; Noureen et al., 2008).
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Figure 1: Map of Cholistan (Arshad et al., 2007).
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DATA COLLECTION AND METHODOLOGY

Data were collected from Cholistan Desert and its sub-sites, which include; Fort
Abbas, Marot, Derawar, Bhagla, and the Sheikh Mohammad bin Zayed Conservation
Breeding Centre, Lal Suhanra, from January 2023 to December 2024. A team of
seven people conducted the data collection using both direct and indirect methods.

Ahmad et al., 2025



13

Journal of Wildlife and Ecology (2025). 9(1):10-21
ISSN: 2663-4600

For correct identification field guides were used i.e. Field Guide to the Large and
Medium-Sized Mammals of Pakistan by Thomas J. Roberts and Field Guide to the
Small-Sized Mammals of Pakistan by Thomas J. Roberts (Roberts, 2005a; Roberts,
2005b).

Direct Method

The team (n=7 persons) dedicated numerous hours to observing the research area and
manually counting the individuals present to identify the animal species. The
researchers also noted animal calls and identified the species; the number of calls of
the same species was counted (Altaf et al., 2023; Iftikhar et al., 2023). Data were
collected throughout the day and night, once each month for a period of two years
through Linear Count Method (LCM).

Indirect Method

In the study area, the team gathered fecal pellets of wild mammalian species, which
were observed and used to identify the species (Altaf, 2016). They also recorded
mammal pugmarks and footprints to identify the species (Altaf et al., 2014). The team
documented mammalian carcasses observed in the study area and identified the
species (Ghalib et al.,, 2013). Furthermore, researchers collected pictures of
mammalian species from community members and wildlife photographers in the
Cholistan. Hair samples from mammalian species in the study area were collected and
identified through a hair mounting technique. Additionally, the researchers collected
information by distributing questionnaires to the local community members (Chattha
et al., 2011). The questionnaires consisted of colored pictures (4x6 inches) of regional
mammal species, alongside a personal profile for each respondent.

Statistical Analysis
The Shannon-Weiner index was utilized for calculating the population of various
mammalian species in the research area using the equation provided below (Weaver,
1963). The Shannon-Weiner Diversity Index is represented by H'.

H' = -[ZPI In PI]

Index of Richness was calculated (Margalef, 1951) by the following formula;
R=S-1/LogN

Species evenness was measured using the evenness index (denoted as E), as outlined
by Pielou (1966).
E=H'In (S)
Where,
PI = Proportion of the species
In PI = Natural logarithm of this proportion
S= Total no. of species
N= Total no. of individual
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RESULTS AND DISCUSSION

RESPONDENT PROFILE

Data was collected from 100 Muslim male (n=99) and female (n=1) informants, who
work in various professions such as teachers, students, housewives, shopkeepers,
farmers, shepherds, hunters, and wildlife experts. Most respondents were educated,
with only a few holding higher education degrees; the majority have completed
primary and secondary education. The ages of the selected informants range from 18
to 75 (Figures 2 and 3).
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Figure 2: Profile of the respondents.
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DIVERSITY

During the research, 23 species (i.e. Hemiechinus collaris, Suncus murinus, Canis
aureus, Canis lupus, Felis chaus, Herpestes edwardsii, Viverricula indica, Vulpes
vulpes pusilla, Antilope cervicapra, Boselaphus tragocamelus, Gazella bennettii, Sus
scrofa, Lepus nigricollis, Funambulus pennantii, Gerbillus cheesmani, Hystrix indica,
Merioneshurriane, Millardia meltada, Mus booduga, Mus musculus, Rattus rattus,
Tatera indica and Caracal caracal) of mammals (Figures 4 and 5), belongs to 12
families (i.e. Hystricidae, Bovidae, Erinaceidae, Felidae, Herpestidae, Leporidae,
Muridae, Sciuridae, Soricidae, Suidae, Viverridae and Canidae) (Figure 6) and 6
orders (i.e. Artiodactyla, Carnivora, Erinaceomorpha, Insectivora, Lagomorpha and
Rodentia) (Figure 7). Altaf et al. (2014) observed 15 species of mammals from the
Chenab River in Punjab, Pakistan, belonging to 10 families, and 6 orders. Roberts
(1997) identified 23 mammalian species from the Chenab River, belonging 11
families, and 6 orders. Singh and Banyal (2012) studied the mammalian diversity of
the Ravi River's riparian wetland, documenting 16 species representing 14 genera, 12
families, and 6 orders. Sial (2024) noted 12 different species of mammals, belonging
to 7 families and 4 orders.
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Figure 4: Mammals of Cholistan.
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Figure 5: A) important mammalian species of Cholistan i.e. Indian crested
Porcupine, B) Indian Gerbil, C) Indian Grey Mongoose (© Abdul Rahman), D)
Indian desert Jird (© Tariq Hameed Sulemani).

Viverridag, 1 Canidae, 3 Hystricidae , 1 Bovidae, 3

Suidae, 1 Erinaceidae , 1

Soricidae, 1

Sciuridae, 1 Felidae, 2

Herpestidae ,
Muridae , 7 Leporidae, 1 1

Figure 6: Families of mammalian species reported from the Cholistan.
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Rodentia, 9 Artiodactyla,
4

Lagomorpha, 1 Carnivora, 7

Insectivora, 1 Erinaceidomorpha, 1
Figure 7: Orders of mammalian species reported from the Cholistan.

The diversity indices show that the area has a high and rich mammalian
diversity, as the Shannon-Wiener diversity index (H’) is 2.2396, the richness index
(R) is 5.45, and the evenness (E) is 0.73 in the study area (Table 1). Altaf et al. (2014)
documented that the Shannon-Wiener diversity index for mammal species at Head
Marala, Head Khanki, and Head Qadirabad was 0.86, 0.97, and 0.98, respectively.
Species evenness was 0.38 at Head Qadirabad, 0.39 at Head Khanki, and 0.2 at Head
Marala. Additionally, species richness was measured at 6.6 for Head Qadirabad, 6.2
for Head Khanki, and 7.1 for Head Marala. Sial (2024) reported the Shannon—Wiener
index for Sulmanki, Islam, and Panjnad as 2.20, 2.13, and 2.45, respectively. The
species richness index was consistent across all three sites, measuring 1.61.
Additionally, the species evenness values were 0.95 for Sulmanki, 0.92 for Islam, and
1.00 for Panjnad.

During the survey, the highest relative abundance (abbreviated as RA =
0.139743) of six mammalian species (i.e. Northern palm squirrel, cheesman’s gerbil,
soft-furred field rat, house mouse, house rat, and Indian gerbil) is documented from
Cholistan. The lowest relative abundance (RA = 0.000279) is noted for three wild
mammalian species (i.e. Indian wolf, blackbuck and blue bull) in the natural habitats
of Cholistan. These three species are rarely seen in the study area. It is documented
that Indian desert jird, Indian gerbil, Indian grey mongoose and Asiatic jackal also
have high relative abundances as 0.125769, 0.069871, 0.041923, and 0.027949,
respectively. Asian House Shrew (RA= 0.013974), Indian Crested Porcupine
(RA=0.006987), small Indian civet (RA=0.00559), little Indian field mouse
(RA=0.002795), Indian long-eared hedgehog (RA=0.001397), Indian wild boar
(RA=0.001397), Indian hare (RA=0.001397) and jungle cat (RA=0.000559) are less
common in the Cholistan (Table 1). Altaf et al. (2014) documented that Indian wild
boar were the most abundant species along the river Chenab. According to Roberts
(1997) the species can be found at elevations of up to 900 m in Pakistan and is a
common mammal in Punjab and Sindh.
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The majority of mammalian species were found in urban areas rather than
forests, while some species preferred partially or fully disturbed environments. Large
and medium-sized animal species, such as the Common Red Fox, Indian wild boar,
Indian Hare or Black-naped Hare, and jungle cat, typically inhabit forest landscapes.
This finding is corroborated by other studies (Altaf et al., 2023). Northern palm
squirrels, small Indian mongooses, Mediterranean pygmy shrews, Asiatic jackals,
soft-furred field rats, and Indian crested porcupines all favor mildly disturbed
habitats. House shrews, house rats, and house mice are examples of species that love
completely disturbed environments.

Garbage in the urban core provides food for mammalian species, both
carnivorous and omnivorous (Altaf et al.,, 2023). The findings imply that open
environment with animal food is the most important element in mammal dispersion.
Both urban and rural regions supply food and human shelters, such as roofs and
housing spaces. Some animal species are naturally shy and dislike human interaction
in their surroundings. This could be a major factor in the dispersion of mammals in
urban settings. However, they infiltrate populated regions in the absence of humans
or at night, such as Asiatic jackal and wild boar. Despite the fact that medium and
small mammals (such as the small Indian mongoose, jungle cat, and Indian crested
porcupine) survive in residential settings, many people are unaware of their presence.

CONCLUSION

The Cholistan Desert is home to a rich diversity of mammal species, some of which
not only survive but thrive despite human settlement, agricultural development, and
climate change. However, several species, including Caracal caracal, Canis lupus,
Antilope cervicapra, Boselaphus tragocamelus, and Gazella bennettii, are currently
experiencing a rapid decline. The main threats to Caracal caracal and Canis lupus are
human-wildlife conflicts and disturbances, while overhunting has led to a severe
decline in Boselaphus tragocamelus, Gazella bennettii and Antilope cervicapra. As a
result of these pressures, these mammal species are at risk of extinction in the region.
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Table 1: Mammalian diversity in Cholistan, Punjab, Pakistan.

O

Sr.  Common name  Scientific name Family, IUCN Pi LnPi PiLnPi
Order
1 Indian Long- Hemiechinus collaris Erinaceidae, LC 0.001397 -6.57312 -0.00919
eared Hedgehog  Gray, 1830 Erinaceomorpha
2 Asian House Suncus murinus Soricidae, LC 0.013974 -4.27054 -0.05968
Shrew Linnaeus, 1766 Insectivora
3 Asiatic Jackal Canis aureus Linnaeus, LC 0.027949 -3.57739 -0.09998
1758 Canidae, Carnivora
4 Grey Wolf Canis lupus Linnaeus, LC 0.000279 -8.18256 -0.00229
1758 Canidae, Carnivora
5 Jungle Cat Felis chaus Schreber, LC 0.000559 -7.48941 -0.00419
1777 Felidae, Carnivora
6 India Grey Herpestes edwardsii LC 0.041923 -3.17192 -0.13298
Mongoose (Geoffroy Saint-Hilaire, Herpestidae,
1818) Carnivora
7 Small Indian Viverricula indica LC 0.00559  -5.18683 -0.02899
Civet (Geoffroy Saint-Hilaire, Viverridae,
1803) Carnivora
8 Common Red Vulpes vulpes pusilla LC 0.000419 -7.77709 -0.00326
Fox Blyth, 1854 Canidae, Carnivora
9 Blackbuck Antilope cervicapra Bovidae, LC 0.000279 -8.18256 -0.00229
(Linnaeus, 1758) Artiodactyla
10 Blue Bull Boselaphus LC 0.000279 -8.18256 -0.00229
tragocamelus (Pallas, Bovidae,
1766) Artiodactyla
11  Chinkara Gazella bennettii Bovidae, LC 0.000419 -7.77709 -0.00326
(Sykes, 1831) Artiodactyla
12 Indian Wild Sus scrofa Linnaeus, Suidae, LC 0.001397 -6.57312 -0.00919
Boar 1758 Artiodactyla
13  Indian Hare Lepus nigricollis F. Leporidae, LC 0.001397 -6.57312 -0.00919
Cuvier, 1823 Lagomorpha
14 Northern Palm Funambulus pennantii LC 0.139743 -1.96795 -0.27501
Squirrel Wroughton, 1905 Sciuridae, Rodentia
15 Cheesman’s Gerbillus cheesmani LC 0.139743 -1.96795 -0.27501
Gerbil Thomas, 1919 Muridae, Rodentia
16  Indian Crested Hystrix indica Kerr, Hystricidae, LC 0.006987 -4.96368 -0.03468
Porcupine 1792 Rodentia
17  Indian desert Meriones hurricane Muridae, Rodentia LC 0.125769 -2.07331 -0.26076
Jird Jerdon, 1867
18  Soft-furred Field Millardia meltada Muridae, Rodentia LC 0.139743 -1.96795 -0.27501
Rat Gray, 1837
19 Little Indian Mus booduga Gray, Muridae, Rodentia  LC 0.002795 -5.87997 -0.01643
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Field Mouse 1837
20  House Mouse Mus musculus Muridae, Rodentia LC 0.139743 -1.96795 -0.27501
Linnaeus, 1758
21 House Rat Rattus rattus Linnaeus, = Muridae, Rodentia LC 0.139743 -1.96795 -0.27501
1758
22  Indian Gerbil Tatera indica Muridae, Rodentia LC 0.069592 -2.66511 -0.18547
Hardwicke, 1807
23  Caracal or Red Caracal caracal Felidae, Carnivora  LC 0.000279 -8.18256 -0.00229
Lynx (Schreber, 1776)
[ZPI In PI] -2.2396
H' = -[ZPI In PI] 2.2396
R=S-1/Log(N) 5.45
E=H"In (S) 0.73
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