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Punjab Urial: Ovis vignei
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_____________________________________
Summary

Sustainable Forest Management (SFM) Project" is a joint venture of the Government of Pakistan, UNDP, and GEF. SFM aims at promoting sustainable forest management in Pakistan's forests for mitigating climate change and securing ecosystem services. This report is an outcome of the field expedition carried out in October 2017 to explore the mammal’s diversity in the Salt Range Scrub Forest Landscape. 

For the 21 reported mammalian species from the study area, the information pertaining to the mammalian diversity, ecology and other related aspects are based on the review of pertinent literature, author’s previous work, communication with the local people, their experience in the study area and the author’s field observations and collection during the field studies.  

Since the available time for present studies was extremely limited (mammals assessment always needs extended time, may be in years, for precise determination of numbers), previous documentation in the form of fragmentary reports from the nearby areas has also been used to prepare a consolidated list of the species likely to occur in the Salt Range Scrub Forest Landscape.
_____________________________________
1.
Introduction

1.1 Sustainable Forest Management: Project Brief

	Project Title: 
	Sustainable forest management to secure multiple benefits in Pakistan's high conservation value forestss

	Duration:


	Five years (January 2017 to December 2021)

	Project Areas:
	i). 

Khyber Pakhtunkhwa (Temperate forest)

ii). 
Sind (Riverine forest)

iii. 

Punjab (Scrub forest and Riverine forest)


	Project objective:
	The objective of the proposed project is to promote sustainable forest management in Pakistan's Western Himalayan Temperate coniferous, Sub-tropical broadleaved evergreen thorn (Scrub) and Riverine forests for biodiversity conservation, mitigation of climate change and securing of forest ecosystem services. In particular, it aims at implementation of three inter-related and mutually complementary components that are focussed at addressing the barriers of inadequate planning, regulatory and institutional frameworks to integrated forest resource management, and enhancing the limited experience among key government and civil society stakeholders in developing and implementing SFM practices on the ground.

	Project outcomes:
	Outcome 1: Embedded sustainable forest management into landscape spatial planning;

Component/Outcome 2: Biodiversity conservation strengthened in and around High Value Conservation Forests; and 

Component/Outcome 3: Enhanced carbon sequestration in and around HCVF in target forested landscapes

	Description


	The objective of the proposed project is to promote sustainable forest management in Pakistan's Western Himalayan Temperate Coniferous, Sub-tropical broadleaved evergreen thorn (Scrub) and Riverine forests for biodiversity conservation, mitigation of climate change and securing of forest ecosystem services. In particular, it aims at implementation of three inter-related and mutually complementary components that are focussed at addressing the barriers of inadequate planning, regulatory and institutional frameworks to integrated forest resource management, and the limited experience among key government and civil society stakeholders in developing and implementing SFM practices on the ground.

Component 1 will support the incorporation of sustainable forest management objectives and safeguards in forest management planning, forestland allocation and compliance of monitoring systems at the local level. Component 2 will identify, demarcate and implement on-the-ground approaches to improving management of high conservation value forests within seven landscapes covering an area of 67,861 ha with the aim of meeting the life requisites of the target species, and habitats such as breeding areas, feeding areas, water sources, dispersal and connectivity corridors, etc.  

Component 3 will develop practical approaches to enhancing carbon sequestration through restoring degraded and former forested areas (LULUCF activities) by a combination of restoration and reforestation of 10,005 ha of degraded conifer forests; 3,400 ha of degraded scrub forests, and reforestation of 13,099 ha of Riverine forests with native species.

The project is funded by GEF and UNDP and implemented by jointly by UNDP Pakistan and Minstry of Climate Change in Khyber Pakhtunkhwa, Sind, and Punjab. 

	Project Outputs
	1.1 Forest resources and ecosystem services inventory and mapping informs forest management planning, implementation and monitoring at the landscape level

1.2 Updated guidelines, planning tools and regulations facilitate harmonization and mainstreaming ecosystem, climate risk mitigation and biodiversity considerations into forest management planning

Output 1.3. Landscape level forest plans integrates considerations of biodiversity, ecosystem services, climate mitigation and community resource use 

Output 1.4 Stakeholders’ benefits of current unsustainable and sustainable forest practices and status of forest resources assessed

Output 1.5 
 System for effective monitoring and enforcement of forest management plans, including clear delineation of roles and responsibilities of key partners and management of participatory processes informs forest management and development

Output 1.6 
Forest resource use conflict management and resolution processes established in multiple use zones 

Output 1.7 Capacity building for provincial and district level forest agencies, local communities and other stakeholders, including (i) training workshops and courses (ii) vocational training modules (iii) on-the-ground demonstration and training and (iv) patrolling skills and forest fire controlling training enhances capacity for sustainable land and forest management within key agencies and communities.

1.8 Recommendations for facilitating adoption (institutionalising), scaling up and replication of sustainable forest management practices promoted

Output 2.1 Avoided deforestation of High Conservation Value Forests with forest use regime change from unsustainable use to biodiversity conservation and non-exhaustive community forest management instituted

Output 2.2 Community-Managed Conservation Area model of community governance and management system operational 

Output 2.3 Biodiversity conservation and capacities in and around high conservation value forests reinforced through training, enhanced enforcement, guidelines and strengthening with community managed conservation forests and involvement of communities in state managed forests

Output 3.1 Restoration of degraded Temperate Conifer forests and Sub-tropical Broadleaved Evergreen Thorny forests with indigenous species, realizing carbon benefits 

Output 3.2 Reforestation of degraded Riverine forests with indigenous species, realizing carbon benefits and biodiversity conservation

Output 3.3 Best practice silvicultural approaches to forest restoration and reforestation documented, and capacities enhanced through training and local language guidelines.

Output 3.4 On-the-ground application of Nationally-tailored methodology for measuring carbon stocks (to be developed under a parallel REDD Readiness Preparation Project) applied, demonstrated and validated for the target areas.


The present study site of Salt Range Scrub Forest Landscape consists of three adjoining sub-tropical evergreen thorn (scrub) forests of Perera, Dil Jaba and Ara. The project document outlines the various features of the project as under:
The landscape is situated in the Salt Range, which occurs from 250 m to 1,520 m msl. in the outer foothills of the Himalayas. Widely occurring scrub forests, wetlands, world fame Khewra Salt Mine and coal mines, historic forts and Hindu temples are the main characteristic and attractions of Salt Range. Administratively, most of the forests in the landscape fall in the districts of Jhelum and Chakwal. 

 The landscape comprises of sub-tropical broadleaved evergreen thorn (scrub) forests. The total area of the landscape under forest is 20,000 ha, out of which 7,859 ha is forested and owned by the state, and 6,672 ha in the outer landscape is private land, including cultivation (1,752 ha) and pastures and settlements 5,469 ha over communal lands. The forest area is state owned comprising of Diljabba Reserved Forest (2,280 ha), Prerah Reserve Forest (1,309 ha) and Ara Reserve Forest (4,270ha). 
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Generally, the vegetation comprises of thorny and branchy trees with different densities ranging from complete crown cover at favorable sites to scattered single trees or groups on the dry sites, accompanied with considerable coverage with shrubs and grasses.  The density of vegetation on southern aspects is poor while on the northern slopes comparatively better. These forests are characterized by conspicuous erosion, gullies and deep ravines. Weathering of sandstone has created small areas of infertile soils which support only limited vegetation.  Due to increased biotic pressure, especially grazing and removal of firewood, the remaining vegetation is under severe stress.  As a result of severe habitat losses, the depletion of physical and biological resources has become pronounced.  Currently, the forest cover is confined to state owned forests in the Salt Range.

Figure 1: Map outlining Perera, Dil Jaba and Ara scrub forests
Flora: Trees species include Acacia modesta, Olea ferruginea syn cuspidata, Capparis aphylla, Butea frondosa, Tecoma spp., Pistacia integerima, Prosopis glandulosa, Morus alba, ficus bengalensis, dalbergia sissoo; and shrub species are Calatropis procera, Adhatoda vesica, Nerium oleander,Withiana spp. Zizyphus nummularia, Dodonea sissoo, Gymnosporea royaleana.

Fauna: Punjab Urial (Ovis vignei punjabiensis), Chinkara (Gazella gazelle), Wolf (Canis lupus), Jungle Cat (Felis chaus), Red Fox (Vulpes vulpes), Asiatic Jackal (Canis aureus), Yellow Throated Marten (Martes flavigula), , Wild Boar (Sus scrofa), Cape Hare (Lepus capensis), Fruit Bat (Pteropus giganteus), Indian Garden Lizard  (Calotes versicolor), Skittering Frog (Euphlyctis cyanophlyctis), Yellow-bellied House Gecko (Hemidactylus flaviviridis), Punjab Snake-eyed Lacerta (Ophisops  jerdonii), Rope Snake (Ptyas mucosus) are found. 
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Figure 2: Satellite map showing boundaries of Perera, Dil Jaba and Ara scrub forests

1.2 
Objectives of the present studies

· To enlist and describe existing species of mammals, their abundance and diversity in the study area.

· Prepare a taxonomical checklist of all the mammal species with their English and local names and their status.

· Help in developing GIS based information regarding occurrence and distribution of mammalian fauna through providing GPS coordinates.

· Document and describe mammals of “main concern” regarding economic and ecological perspectives found in the study area.

· Suggest suitable methods of monitoring mammals in the study area.

· Submit a comprehensive report to the Programme Management Unit of Sustainable Forest Management.

1.3 
Scope of the study
Mammals have important roles in the food webs of practically every ecosystem. Mammals are important members of food chains and food webs, as grazers and predators. Mammals can feed at various levels of food chains, as herbivores, insectivores, carnivores and omnivores.

Mammals also interact with other species in many symbiotic relationships. For example, bats have established mutually beneficial relationships with plants. Nectar-feeding bats receive a tasty treat from each flower, and, in return, they pollinate the flowers. That means they transfer pollen from one flower to another, allowing the plant to reproduce. Non-flying mammalian pollinators include marsupials, primates, and rodents. In most cases, these animals visit flowers to eat their nectar, and end up with pollen stuck to their bodies. When the animal visits another flower to eat the nectar, the pollen is transferred to that flower.

Fruit-eating bats also receive food from plants. In return, they help these plants spread their seeds. When bats consume fruit, they also consume the seeds within the fruit. Then they carry the seeds in their guts to far-away locations.
1.4.
Literature Review on mammals of Salt Range Scrub Forest 
There are several reports on the study of mammals of Pakistan (Ahmad and Ghalib, 1979; Akhtar, 1958-60; Anthony, 1950; Baigl et al, 1986; Banerji, 1955; Beg, et al., 1975, 1986; Frantz, 1973; Fulk et al., 1981; Mehmood et al., 1986; Mian, 1986; Mirza, 1969; Parrack, 1966; Roberts, 1972, 1973; Siddiqui, 1970; Thomas, 1920a,b,1923; Wagle, 1927; Walton, 1973 and Wroughton, 1911,1920). Roberts (1997, 2005) compiled all the information available on the mammalian fauna of Pakistan. Recently, Woods et al. (1997 a,b unpublished) gave a very detailed account on the small mammals of Pakistan but their work was restricted to the northern mountain region of Pakistan.

2.
Materials and methods

Large Mammals 
It is very difficult to observe large mammals in the field due to their specific active period. Direct sighting as well as indirect methods i.e. signs of their presence in the study area, are used for large mammals survey.  

Line Transect

Large mammal studies were carried out on direct observations of the animal itself and on indirect observations of the animal’s activities, such as scats, footprints and feeding signs (overviews in Beltrán, Delibes & Rau, 1991; Wilson & Delahay, 2001). Transect lines of one kilometer in length were surveyed at 11 sampling points. Each transect line was recorded by Geographical Position System.

Spotlight

Nocturnal transect counts of animals by using spotlight is a best method for nocturnal mammals (Stahl, 1990a; Stahl & Migot, 1990; Weber et al., 1991; Greentree et al., 2000; Kay et al., 2000; Sharp et al., 2001) But spotlight counts have their limitations. Most importantly, where animal density is low, it is very hard to detect a species presence (Mahon, Banks & Dickman, 1998; Read & Bowen, 2001),

Survey was conducted on 4x4 vehicles from 09:00 Pm to 01:00 Am; vehicle speed was maintained 10-15 Km/hr to maximize the chance of sighting. Numbers of species observed during the survey and their Geographical positions were recorded on every sighting.

Camera Trapping

A camera trap is a remotely activated camera that is equipped with a motion sensor or an infrared sensor, or uses a light beam as a trigger. Camera trapping is a method for capturing wild animals on film when researchers are not present, and has been used in mammalian studies.

Small Mammals 

Sherman traps

The data for the present study is based on live-trapping of small mammals in the 11 selected sites. The data is, however, supplemented with the previous studies done in the area and the information available in the literature. Sherman and snap traps were used for the small mammals. A mixture of different food grains mixed with fragrant seeds was used as bait for Sherman traps. Wheat and rice were used as food grains while peanut butter, coriander, oats and onion were used for fragrance. Freshly prepared bait was used on every trapping day. Peanut butter and oats were used as bait for snap traps. The traps were checked on the next day as early as possible.  The species and sex of the trapped animal was noted. The trapped specimens were later on released back to their habitat.

· Data Records

The species collected or observed during the survey were photographed with a digital camera and necessary field data were recorded. The coordinates and elevations were recorded with the help of GPS. The voucher specimens collected were subsequently transported to the PMNH laboratory for future reference.
2.2.
Methods of laboratory work

· Preservation
The small mammals were euthanized instantly by injecting absolute ethanol in their head. The specimens were arranged in a tray or ice-cream container in a position, which showed those features important for identification, e.g. one hind leg extended and fingers and toes spread. 

Preservative such as 10 % formalin solution or 50-70 % alcohol or methylated spirits solution in water was added to just cover the specimens, and the container was then covered and left until the specimens were set. In case of larger specimens, the author made a slit in the belly and injected preservative to preserve the internal organs. 
After that, the specimen was stored in the same preservative in a watertight jar. A waterproof label was added to the jar, giving details of place, date and collector’s name. A label was tied to the specimen written with permanent Indian ink or simple carbon pencil. 

· Identification of species

The specimens were identified with the help of recent keys available in literature (Roberts, 1977, 1997, 2005).
3.
Baseline Data with reference to Mammals
Eleven localities/line transects/trapping in three scrub forests viz., Perera, Dil Jabba and Ara scrub forests were carried out from 18th to 24th October 2017 for the presence of mammals. Both diurnal and nocturnal surveys were arranged and the outlined method was employed for the observation and collection of mammals. 

Out of 21 mammals possibly occurring in the three forests, 17 species of mammals were observed/collected during the present survey. The remaining species have been included in the report through secondary data obtained through discussions with the local inhabitants and consulting the previous literature citations. Table-1 represents a comprehensive list of species observed/ collected during present studies and those from literature, which are earlier, reported from the nearby areas. 
Table-1: Mammals of Perera, Dil Jaba and Ara Scrub Forests
	S. No.
	Species Name
	Taxonomic Position
	English /Vernacular Name
	Activity Pattern
	IUCN Status
	Feeding Habits

	1 
	Hemiechinus collaris *
(Gray, 1830)
	Class: Mammalia

Order: Eulipotyphla

Family: Erinaceidae


	Collared Hedgehog
	Nocturnal
	LC
	Insectivore

	2 
	Paraechinus hypomelas *
(Brandt, 1836)
	
	Brandt's Hedgehog
	Nocturnal
	LC
	Insectivore 

	3 
	Suncus murinus *
Linnaeus, 1766
	Class: Mammalia

Order: Eulipotyphla

Family: Soricidae
	House Shrew
	Nocturnal
	LC
	Insectivore 

	4 
	Manis crassicaudata *
É. Geoffroy, 1803
	Class: Mammalia

Order: Pholidota

Family: Manidae
	Indian Pangolin
	Nocturnal
	EN
	Insectivore

	5 
	Canis aureus *
Linnaeus, 1758
	Class: Mammalia

Order: Carnivora

Family: Canidae


	Asiatic Jackal
	Nocturnal
	LC
	Carnivore

	6 
	Vulpes vulpes *
(Linnaeus, 1758)
	
	Red Fox
	Nocturnal
	LC
	Carnivore

	7 
	Martes flavigula *
(Boddaert, 1785)
	Class: Mammalia

Order: Carnivora

Family: Mustelidae
	Yellow-throated Marten
	Diurnal 
	LC
	Carnivore

	8 
	Herpestes auropunctatus*
 (Hodgson, 1836)
	Class: Mammalia

Order: Carnivora

Family: Herpestidae
	Small Indian Mongoose
	Non-specific (mainly nocturnal)
	LC
	Carnivore

	9 
	Herpestes edwardsii *
(É. Geoffroy Saint-Hilaire, 1818)
	
	Grey Mongoose
	Non-specific (mainly nocturnal)
	LC
	Carnivore

	10 
	Felis silvestris **
Schreber, 1777
	Class: Mammalia

Order: Carnivora

Family: Felidae
	Wild Cat
	Nocturnal
	LC
	Carnivore

	11 
	Felis chaus **
Schreber, 1777
	
	Jungle Cat
	Nocturnal
	LC
	Carnivore

	12 
	Sus scrofa *
Linnaeus, 1758
	Class: Mammalia

Order: Cetartiodactyla

Family: Suidae
	Wild Boar
	Nocturnal
	LC
	Omnivore

	13 
	Ovis vignei *
Blyth, 1841
	Class: Mammalia

Order: Cetartiodactyla

Family: Bovidae
	Punjab Urial
	Diurnal
	VU
	Herbivore

	14 
	Lepus nigricollis *
F. Cuvier, 1823
	Class: Mammalia

Order: Lagomorpha

Family: Leporidae
	Indian Hare
	Nocturnal
	LC
	Herbivore

	15 
	Funambulus pennantii *
Wroughton, 1905
	Class: Mammalia

Order: Rodentia

Family: Sciuridae
	Five-striped Palm Squirrel
	Diurnal
	LC
	Frugivore 

	16 
	Hystrix indica *
Kerr, 1792
	Class: Mammalia

Order: Rodentia

Family: Hystricidae
	
Indian Crested Porcupine


	Nocturnal
	LC
	Herbivore

	17 
	Rattus pyctoris*

(Hodgson, 1845)


	Class: Mammalia

Order: Rodentia

Family: Muridae
	House Rat
	Non-specific (mainly nocturnal)
	LC
	Granivore

	18 
	Mus musculus*

(Linnaeus, 1758)
	
	House Mouse
	Non-specific (mainly nocturnal)
	LC
	Granivore

	19 
	Rattus pyctoris*

(Hodgson, 1845)
	
	Turkestan Rat
	Non-specific (mainly nocturnal)
	LC
	Granivore

	20 
	Tatera indica **
(Hardwicke, 1807)
	
	Indian Gerbil
	Non-specific (mainly nocturnal)
	LC
	Granivore

	21 
	Nesokia indica **
(Gray, 1830)
	
	Short-tailed Bandicoot Rat
	Non-specific (mainly nocturnal)
	LC
	Granivore


(*)


=
Species observed/collected by the author

(**)


=
Species reported in literature/ secondary data

(LC)


= 
Least Concern

(EN)


=
Endangered

(VU)


= 
Vulnerable

Table 2: Abundance and Diversity of Herpetofauna by sampling transects, Survey Conducted October  2017 

	
	Estimated Density (Sightings per sampling transect) of amphibians/reptiles
	No. of Species (Diversity)

	Perera scrub forest

	T-1
	15
	3

	T-2
	3
	2

	T-3
	4
	2

	                         Total
	22
	7

	Dil Jaba scrub forest

	T-4
	3
	1

	T-5
	5
	3

	T-6
	0
	0

	T-7
	2
	1

	T-8
	3
	2

	                          Total
	13
	7

	Ara scrub forest

	T-9
	4
	2

	T-10
	8
	3

	T-11
	6
	2

	                          Total
	16
	7


A total of 51 mammalian specimens belonging to 21 species were observed in the Project Area during the October 2017 survey. The greatest density of mammalian–fauna was observed in Transect-1 of Perera scrub forest (15 sightings per sampling transect), while the greatest diversity of mammalian–fauna was seen in Transect-10 of Ara scrub forest where 8 mammalian species were seen. The most abundant and diverse forest in terms of mammalian occurrence was the Perera scrub forest, followed by Ara scrub forest. The Dil Jaba scrub forest was the least diverse forest with regard to amphibians and reptiles. 
Two of the mammalian species are internationally threatened and listed on the IUCN Red Data List. Indian Pangolin, Manis crassicaudata is categorized as Endangered (EN) whereas Punjab Urial, Ovis vignei as Vulnerable (VU). The rest of the mammals are listed as Leacr Concern (LC). 

Indian Pangolin has been historically harvested illegally from the salt-range including the present study site. This animal is worldwide used in illegal wildlife trafficking due to its high value of scales in international market. In the present study, however, presence of theis species was confirmed by the locals who also claim that there has been tremendous pressure on the species from its illegal capture. 
Punjab Urial

Ovis aries vignei Blyth, 1841

Fig. 3

Geographic Range: Urial sheep are widely distributed in Asia Minor. They are found from southwestern Kazakhstan through Turkmenistan, Uzbekistan, Tajikistan, Afgahnistan, Pakistan, and into the Kashmir region of India. They range eastward into Iran, and some are found in Oman, although that population is thought to have been introduced.

Habitat: Urial sheep inhabit steep to undulating grassy terrain, to an elevation of 6,000 m. Their habitat tends to be moderately to very arid. They may also be found in agricultural fields and sometimes enter partly wooded areas.

Physical Description: Males of this species may weigh up to 90 kg and have a shoulder height up to 1m. Overall, they are brown colored with a lighter coat in summer than in winter. They have a distinct white rump patch below the base of the tail and along the back of the hind quarters. Urial sheep have a black and white saddle patch. Males have a black neck ruff which is restricted to the front of the neck and brisket.

Males are reported to have massive horns, whereas female horns are much smaller. Horn shape may be variable, but tends to be in a supracervical arangement. The greatest horn length recorded was 990.6 mm and greatest basal circumference was 304.8 mm. Urial sheep have antelope-like features, characterized by sinewy bodies and long legs.

Food Habits: Ovis aries vignei is herbivorous. It consumes a variety of unspecified plants, presumably grasses and shrubs. It will also eat grains.

Behavior: These sheep are mainly diurnal, and spend most of their day foraging. They move throughout a range, but do not maintain territories (Valdez, 1982).

Urial sheep are gregarious and form herds of related individuals. Herds usually are comprised of females, lambs, and juveniles. Adult rams form separate all-male groups. Seperation of herds eliminates competition for forage and reduces female harassment. Herds have a social structure in whch dominance is based on body size. Dominance relationships are especially evident in ram herds, where dominance is largely based on horn size--the larger the horns, the higher the dominance rank (Nowak, 1999; Valdez, 1982).

Dominant males act as a stabalizing force in sheep society by preventing younger rams from harassing females. Young males are more aggressive and bullying towards ewes thn are older males. Agressive encounters between similar-sized individuals usually include head twists and front kicks. Urial sheep do not rise on to back legs before clashing (Valdez, 1982).

Yellow-throated Marten
Martes flavigula (Boddaert, 1785)

Fig. 4

Geographic Range: Yellow-throated martens, Martes flavigula, also known as kharza, live in forested regions throughout Southern and Eastern Asia. Their range extends throughout the Himalayas, as far south as Indonesia, and as far north as the Korean Peninsula and the Chinese-Russian border.

Habitat: Yellow-throated martens occupy a variety of habitats. They prefer mixed forests composed of spruce and broad-leaved trees. In the northern part of their range, they also inhabit coniferous taiga. In the southern part of their range, they inhabit lowland swamps and marshes as well as treeless mountains in Northern India, Pakistan, and Nepal. Yellow-throated martens have been observed at altitudes of 0 to 3000 m above sea-level.

Physical Description: Yellow-throated martens are relatively large martens and are notable for their flexible and muscular appearance. The lengthy tail is about two-thirds of their body length. Adult males range from 50 to 71.9 cm in length (61.2 cm average) and from 2.5 to 5.7 kg in mass (3.3 kg average). Females are somewhat smaller and range from 50 to 62 cm in length (57.5 cm average) and from 1.2 to 3.8 kg in mass (2.8 kg average).

Yellow-throated martens have a unique coloration, though it can vary considerably across individuals and subspecies. The head is black or dark brown, the back and underside are light brown or yellow, the chest and throat are bright yellow or golden, and the tail is mostly black or dark brown. Summer coloration is darker and duller than in winter.

This color pattern, particularly the yellow throat for which it is named, distinguishes Martes flavigula from other species in the genus. In 2005, 9 subspecies of M. flavigula were recognized, distinguished by slight variation in coloring and fur (Wozencraft, 2005). In general, these subspecies are distinguished by the presence or absence of a naked area of skin on the hind foot and the length and color of the animal’s winter coat.

Behavior: Yellow-throated martens are mostly diurnal, though they has been observed being active at night. Unlike many mustelids, yellow-throated martens are not solitary and instead have been observed moving in groups of 2 or occasionally 3. These small groups have been known to hunt prey together, increasing the chances of a successful hunt. In general, yellow-throated martens travel on the ground, but they can capably climb trees and travel from tree to tree by jumping as far as 8 or 9 m.

This species is known for its lack of fear of humans. When an individual encounters a large, noisy group of people, it is slow to flee. Perhaps for this reason, yellow-throated martens have a reputation for being easily tamed.

Asiatic Jackal
Canis aureus (Linnaeus, 1758)

Fig. 5
Diagnostic Features: Medium size animal. Height at shoulder about 40cm. skull 13cm up to 14.5cm in length. First upper molar with outer cingulum prominent.
Description: An adult male stands from 38-43cm at the shoulder and has a head and body length of 60-75cm, in plains the average weight is 7-9 kg. In the northern Himalayan regions males attain weight up to 12.2kg. The body fur is coarse and wiry with a sandy-buff appearance. The mid dorsal region and back of the tail has black hairs, the belly, chest and inside of legs are creamy-white while the face and lower flanks are more grey in colour. The tail has a black tip.

Habits and Habitat: It is very adaptable animal. Lives in mountainous areas, forest plantation and riverine thickets. They feed on small rodents and reptiles and supplement their diet with fruits and insects when available.
Distribution: In Pakistan tha jackal is found throughout the Balochistan, North West Frontier Province. Hazara District and the Murree Hills up to 7000ft elevation. They are also found in Thal and Cholistan Deserts. 
Remarks: Jackal is a carrier of diseases like rabies as well as raiding sugar cane. The jackal may be harmful to man, but evidence shows they are more beneficial in controlling rodent populations, in crop areas.

Behavior: The basic social unit of the golden jackal is a mated pair or a mated pair and its young. Golden jackal pairs forage and rest together. All of their behavior is highly synchronized. Cooperative hunting is important to the jackals. Pairs are three times more likely to be successful than individuals in hunting. Members of the same family also cooperate in sharing larger food items and transport food in their stomachs for later regurgitation to pups or to a lactating mother. Hunting families hold territories of two to three square kilometers throughout the year, portions of which are marked with urine, either by the male or the female jackal, to ward off intruders.

Though the golden jackal is a capable hunter, it normally does not attack larger animals. When the gazelles in the Serengeti give birth, every day several newborns are grabbed by the jackals and are taken to the dens to be eaten. Jackals also take part in the kills of larger animals, such as those of the lion. They howl when a lion makes a kill, which usually lures other jackals to the scene. If a sated lion leaves an unfinished carcass, the jackals rush in to devour the remains. Should other animals arrive at the scene, the jackals bury their pieces of meat. Using their forepaws, they dig a trench, lay the bits of quarry into it, and then close the trench using the ridge of the nose.

Common Red Fox
Vulpes vulpes (Linnaeus, 1758)

Fig. 6
Geographic Range: Red foxes are found throughout much of the northern hemisphere from the Arctic circle to Central America, the steppes of central Asia, and northern Africa. This species has the widest distribution of any canid. Red foxes have also been introduced to Australia and the Falkland Islands.

Diagnostic Features:
The largest fox in the genus Vulpes. Large bushy tail, tipped in white. Ranges in colour from greyish and rust red to a flame red. Black backs to ears; lower limbs often black.

Description:
Wide variation in all measurements. Head-and-body length: 58-90 cm, males 67 cm, females 63 cm. Tail length: 32-49 cm, males 45 cm, females 38 cm. Shoulder height: 35-40 cm. Weight: 3-11 kg, males 6.7 kg, females 5.4 kg. 

Behavior: Red foxes are solitary animals and do not form packs like wolves. During some parts of the year adjacent ranges may overlap somewhat, but parts may be regularly defended. In other words, Vulpes vulpes is at least partly territorial. Ranges are occupied by an adult male and one or two adult females with their associated young. Individuals and family groups have main earthen dens and often other emergency burrows in the home range. Dens of other animals, such as rabbits or marmots, are often taken over by foxes. Larger dens may be dug and used during the winter and during birth and rearing of the young. The same den is often used over a number of generations. Pathways throughout the home range connect the main den with other resting sites, favored hunting grounds and food storage areas. Red foxes are terrestrial and either nocturnal or crepuscular. Top speed is about 48 km/h and obstacles as high as 2 m can be lept. In the autumn following birth, the pups of the litter will disperse to their own territories. Dispersal can be to areas as nearby as 10 km and as far away as almost 400 km. Animals remain in the same home range for life.

Habits and Habitat: Red fox is generally territorial with basic social unit the monogamous pair, which may or may not share territory with non-breeding kin. It is a nocturnal animal, but more diurnal where undisturbed. The natural habitat is dry, mixed landscape, with abundant 'edge' of scrub and woodland. Its diet is extremely varied, including invertebrates, small mammals, birds, and fruit along with garbage and carrion. 

Distribution:
In Pakistan the Red Fox is widespread and common throughout most of the country. 

Remarks: The Red Fox is killed in large numbers for its valuable skin and destruction to poultry.

Jungle Cat

Felis chaus (Gueldenstaedt, 1776)

Fig. 7

Diagnosis:
Medium size. Head and body length 56 to 72 cm, with tail forty to fifty percent of head and body length. Pelage reddish tawny and unspotted, with black strips on inside of fore limbs and distal portion of tail. 

Description:
This cat has long legs and ears, with shorter tail. Body is without ant spots. Summer coat is dark. The belly fur is pale cream or fulvous and comparatively long and soft in its winter coat. The distal one third of the tail bears two or three narrow black rings. The outer parts of the fore limbs four or five reddish brown rings. The naked rhinarium is brick colored. The ears are round and are close together on crown. 

Color: It is uniformly coloured reddish brown or tawny grey the summer coat is darker as compared to winter coat. There is a variation in colour specimen from south Sindh are rufescent and specimen from north Punjab have greyer tone

Food:  They hunt all kinds of small birds and rodents; they can tackle large prey when opportunity avails. There are some records of Jungle Cat feeing on smaller snakes.

Habitat and Habits: This species generally live singly. It is not a strictly nocturnal animals, avoids barren desert tracks areas where daylight inhabit hunting activities. During summer season it shelters in the underground burrows, in winter can be seen sunning itself out in the open areas

This is the most distributed adaptable animal inhibiting in Pakistan. It is particularly associated with riverine swamps and reed beds. In Pakistan it is found in sand hill desert, barren hilly areas at low elevations well as cultivated plains of Indus. It will also inhibits irrigated forest plantation and scrub cover. It only avoids higher mountain areas.
Distribution: In Pakistan it is common in Punjab and Sindh, including the Thal and Cholistan desert. It is less common in southern Balochistan and North West Frontier Province at low altitudes. It is in sympatric with F. silvestris in southern Sindh and Mianwali District. It is also found in Africa and Central Asia

Conservation Status: felis chaus is listed as least concerned in IUCN national red list.

Threats: Its population has been decline from past ten years due to habitat destruction.

4.
Recommendations

· The selected sites were studied for shorter time spans, a more intensive and seasonal based study on the mammal population dynamics might surely result in identifying greater diversity of various species. 

· Awareness programs for conservation of those mammals which have slithering population due to anthropogenic and biotic factors should be conducted.

· Awareness to the local people and school students must be initiated so that they themselves feel the importance of wildlife and their role in ecosystem. Awareness should also be created about the negative impact on wildlife of the area by over-grazing, forest cutting and illegal hunting.

· Literature that highlights the importance and need for the sustainable use of natural resources should be prepared and made available.  In this regard, field guides, pamphlets, brochures and posters regarding the mammals must be prepared.

· Signboards depicting the ecological importance of mammals in the densely populated areas must be installed.

· Environmental Management Plan (EMP) for the locally and internationally threatened mammals is mandatory after repeated surveys to ascertain their population dynamics.

· Awareness should be created among the people to stop the heavy use of pesticides. Measures, which minimize the adverse affects of pesticides on living organisms, should be developed.
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Annexure-I: Sampling sites/Line transects selected for the baseline studies of Perera, Dil Jaba and Ara scrub forests
	S. No.
	Sampling Transect
	Start point (SP)
	End Point (EP)
	Habitat Type

	Perera Scrub Forest

	1
	T-1
	32 46 41.0 N

73 08 53.9 E
	32 46 57.3 N

73 08 49.1 E


	Scrub Forest

	2
	T-2
	32 45 08.0 N

73 08 42.9 E
	32 45 04.8 N

73 08 27.8 E
	Scrub Forest

	3
	T-3
	32 44 42.7 N

73 09 09.6 E
	32 44 46.4 N

73 09 28.5 E
	Scrub Forest

	Dil Jaba Scrub Forest

	4
	T-4
	32 51 16.7 N

73 06 35.0 E
	32 51 21.2 N

73 06 50.8 E
	Scrub Forest

	5
	T-5
	32 51 32.8 N

73 07 15.8 E
	32 51 44.8 N

73 07 28.7 E
	Scrub Forest

	6
	T-6
	32 52 00.5 N

73 07 41.2 E
	32 52 14.1 N

73 07 52.0 E
	Scrub Forest

	7
	T-7
	32 52 50.2 N

73 08 27.8 E
	32 53 04.1 N

73 08 37.7 E
	Scrub Forest

	8
	T-8
	32 53 31.5 N

73 08 47.4 E
	32 53 43.9 N

73 08 59.7 E
	Scrub Forest

	Ara Scrub Forest

	9
	T-9
	32.72658 N

73.165089 E
	32.729217 N

73.171148 E
	Scrub Forest

	10
	T-10
	32.730478 N

73.173557 E
	32.731801 N

73.179667 E
	Scrub Forest

	11
	T-11
	32.78424 N

73.19966 E
	32.78986 N

73.20076 E
	Scrub Forest
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