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A. INTRODUCTION 

A.1. Context 

1. At the request of the Government of the Punjab, Pakistan (GoPb) the Asian Development 

Bank has agreed to provide Transaction Technical Assistance1 (TRTA) for preparing the Greater Thal 

Canal Irrigation Investment Program (GTCIIP). For this purpose, a feasibility study and various 

supporting studies and surveys are required to be undertaken. 

2. The proposed investment program aims at increasing the agricultural production in the 

Punjab province by developing a new seasonal irrigation system, comprising of three stand-alone 

projects. The GTCIIP would transform the presently 704,000 hectare (ha) unproductive rainfed lands 

to irrigated lands. The system has been partially constructed with infrastructure providing irrigation 

to approximately 144,000 ha of command area, while an extension to the system was to be funded 

by the government; Choubara Branch Canal system for 119,000 ha approximately, which has, as of 

April 2019, now been included under the proposed ADB investment program. The proposed ADB 

GTCIIP will support the construction of the remaining command area irrigating about 560,000 ha 

including the provision of support for on-farm development and management. 

3. The proposed GTC irrigation scheme will draw water from the existing Chashma-Jhelum Link 

Canal (CJ Link Canal) which diverts water from the Indus River to the areas in the left bank of Indus 

River and Jhelum River. Water allocation for the entire GTC irrigation scheme has been determined 

and approved in 1991 under the Pakistan Water Apportionment Accord that sets water resources 

allocation among the four provinces. The GTC irrigation scheme consists of: (i) 35 km long Main Canal 

(MC) , (ii) the 65 km long Mankera Branch Canal (MBC) system that has been constructed by the Water 

and Power Development Authority (WAPDA) in 2010, but whose command areas have only been 

partly developed by the GoPb; (iii) 73 km long Choubara Branch Canal (CBC) system that was 

approved to be constructed by the GoPb financing in 2015 but has not been commenced and is now 

included under the ADB-GTCIIP, and (iv) Dhingana Branch Canal (DBC) with the Mahmood Sub-

Branch Canal (MSBC) and Nurpur Branch Canal (NBC) systems that also have not been commenced 

due to lack of immediate access to financing. ADB’s financing will be designed to complete the 

construction of the entire scheme with command area development (CAD) support by applying a 

phased-approach to financing and construction. 

4. In April 2019, the GoPb has agreed that ADB’s financial support will include construction of 

the CBC system (2020), and the DBC, MSBC and NBC systems (2021/2022 to 2024), and command 

area development for the entire GTC scheme. Hence, the proposed first project to be financed by 

ADB will include the construction of the CBC system, plus development of the MC, MBC and CBC 

command areas, which is inclusive of the construction and/or rehabilitation of community 

watercourses and the introduction of improved on-farm water management and agricultural practices. 

5. The proposed investment program will construct the remaining branch canals, i.e. CBC, (73 

km), DBC (91 km), MSBC (54 km) and NBC (58 km), and associated structures to provide reliable 

irrigation water supply to about 560,000 ha of the land during the monsoon (Kharif) season (mid-April 

to mid-October) and will provide on-farm command area development support for the entire GTC 

irrigation scheme to enhance the on-farm and water management capacity of farmers. 

6. Landell Mills Ltd. (LML), UK has been commissioned by the Asian Development Bank to 

provide Transaction Technical Assistance (TRTA) for the preparation of the GTCIIP. The objective is 

 

1 TRTA 9458-PAK: Preparing the Greater Thal Canal Irrigation Investment Program. 
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to increase agriculture productivity in the province, particularly in the Thal Desert. For this purpose, 

various technical and safeguard studies and surveys are required to be undertaken. In the current 

phase, the command areas of three subsystems of the GTC system namely, Main Canal, Mankera 

Branch Canal, and the Choubara Branch Canal are being covered. The main improvement envisaged 

in the former two subsystems is command area development (CAD), and deferred operation and 

maintenance (O&M), while in the later subsystem three main activities are to be accomplished, 

namely: (i) construction of the irrigation distribution system, (ii) command area development, and (iii) 

resettlement of the affected population, located within the right of way of the canal(s), who will be 

displaced, and relocation of private, public, and communal structures. 

7. The TRTA team of Consultants comprised of international and national experts led by an 

international team leader is preparing the proposed GTCIIP. Since funding is being sought from the 

ADB for construction of the Project, an environmental assessment is being carried out in accordance 

with the requirements of the ADB’s Safeguard Policy Statement (SPS) (2009) for which the 

dev~consult has been engaged a subcontractor to undertake baseline ecological survey and 

instrument monitoring in October 2019 and a repeat ecological survey in August 2020, that will 

become part of an Environmental safeguard document. 

A.2. Survey Rationale 

8. Although the Thal Desert has/d both cultural as well as ecological marks on the people of the 

Punjab, it has not been the subject of much concerted research efforts and there is a general lack of 

baseline information. 

9. ADB has declared the Greater Thal Canal Irrigation Investment Program (GTCIIP) as Category 

A project through Quick Ecological Scoping Study, not on the basis of potential impacts of the 

construction activity only but also due to ecological sensitivity of the project area and the 

impacts/effects during the operation phase, i.e., the conversion of natural habitats to agricultural 

lands. The TRTA consultants concluded the following environmental sensitivity of the project through 

an initial screening of anticipated potential environmental impacts on the basis of a concept document 

and field survey: 

• As per ADB SPS (2009), the project is categorized as Category A; hence, require an 

environmental impact assessment (EIA); and 

• As per GoPb legislation, EIA is required if the command area is more than 15,000 hectares. 

10. The TRTA also concluded that the project maybe sensitive to the environment due to the 

following reasons that will be assessed through the implementation of the baseline survey. 

• Most of the project area has been declared as game reserve under Punjab Wildlife 

(Protection, Preservation, Conservation and Management) Act, 1974 due to the presence of 

Chlamydotis undulata, commonly called houbara bustard, that is a “vulnerable” bird species 

(IUCN, 2012). It is a migratory bird which starts its journey to Pakistan from Siberia in 

September/October and returns to its native areas by the end of March or the start of April. 

Hunting of the houbara by foreigners and also by the local people is considered a threat or 

endangerment to the bird species that could lead to a reduction in their population. 

• This project involves command area development of 264,000 ha (MC 40,000 ha, MBC104,000 

ha and Choubara BC 120,000 ha). The change of this large extent of natural habitat into 

agricultural fields may impact the wild fauna and flora of the area; especially if there are 

species that are Nationally and/or Internationally important in terms of conservation. 

• As an expected magnitude of the project’s construction works seems to not be significant, 

the only critical risk of the project, from an environmental prospective, is the ecological 
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sensitivity of the project area and the impact effect during the operation phase; i.e. the 

conversion of the natural habitat to agricultural land. According to Integrated Biodiversity 

Assessment Tool (IBAT) screening list, threatened species are potentially found within 50 km 

of the project area:2 

o Critically endangered species (Gyps bengalensis and Vanellus gregarius); 

o Endangered species (Aquila nipalensis, Axis porcinus, Falco cherrug, Haliaeetus 

leucoryphus, Leptoptilos dubius, Manis crassicaudata, Neophron percnopterus, 

Oxyura leucocephala, Platanista gangetica, Sterna acuticauda and Tor putitora); and 

o Vulnerable species (Anacyclus pyrethrum, Aquila heliacal, Aquila rapax, Aythya ferina, 

Chlamydotis macqueenii, Chrysomma altirostre, Ciconia episcopus, Clanga clanga, 

Columba eversmanni, Crocodylus palustris, Marmaronetta angustirostris, Panthera 

pardus, Rynchops albicollis, Saxicola macrorhynchus and Ursus thibetanus). 

11. Hence, it was important to undertake the Baseline Ecological Survey of in the project area—

Choubara Branch Canal, Mankera Branch Canal and Main Canal Command Areas—and propose 

avoidance or mitigation measures, and monitor the ecological conditions against the baseline during 

and after the construction phase. The baseline ecological survey has further validated the IBAT 

screening list based on actual sighting in two instances (October 2019 and August 2020) as well the 

literature review (Section D.6, especially Table 8). 

12. The overall approach of the Survey was triangulation of the earlier findings, either through 

international resources such as IUCN Red List (2019.2)3 and Birdlife International database, or local 

research reports including those developed earlier by ADB, with the repeated field investigations. 

Keeping in view vastness of the GTC command area, representative samples for assessment of 

baselines for vegetation, avifauna, reptiles and other fauna were drawn in close consultation with the 

relevant members of the TRTA Team and the relevant staff of the Punjab Forest, Wildlife and Fisheries 

Department (FWFD). The same were applied to the environmental monitoring. 

13. The baseline ecological assessments and the resultant reports— GTCIIP – BES Report (2019) 

Volume I and GTCIIP – BES-II Report (2020)—describe the ecological status of the GTCIIP area. The 

instrumental environmental monitoring results are presented through GTCIIP – BES Report (2019) 

Volume II. These reports provide a useful benchmark for the decision makers on which to proceed. 

The surveys conducted in October 2019 and August 2020 may be regarded only a baseline to be 

further built upon through regular periodic surveys during the implementation and after the 

completion of construction phase. Later on, the same will serve as benchmark to measure progress 

through regular monitoring during the operations phase. 

14. This report presents a consolidated version of the baseline ecological assessments made in 

two instances, i.e., October 2019 and August 2020; hence presents a comprehensive overview of the 

status of flora and fauna in the GTCIIP area. The same has also provided basis for developing the 

Biodiversity Action Plan for the GTCIIP area, presented separately. 

 

2 IBAT Proximity Report, 2018. Generated under licence 1394-2475 from the Integrated Biodiversity Assessment Tool on 

13/06/2019. http://www.ibat-alliance.org. 

3 IUCN Red List Categories: Not Evaluated (NE), Data Deficient (DD), Least Concern (LC), Near Threatened (NT), Vulnerable 

(VU), Endangered (EN), Critically Endangered (CR), Extinct in the Wild (EW), Extinct (EX). 
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B. ECOLOGICAL SURVEY METHODOLOGY 

B.1. Inception, Desk Review and Preparations 

15. Inception meetings were held with LML Team to seek guidance on the envisaged process and 

survey outcomes. Coupled with initial reading of the background documents, including but not 

limited to the project documents, earlier research findings about the project area, published and 

unpublished reports and books of private and government conservation organizations, gazetteers, 

research articles, popular articles and newspapers, the inception meeting helped in developing the 

checklists for different species in flora and fauna. These checklists were converted into computer 

assisted survey modules for quick and easy recording of the field observations. 

16. As a first step, secondary information about the terrestrial and aquatic vertebrate faunal 

species were acquired and browsed accordingly and after verifying in the field their status of rarity 

was checked from the IUCN Red List (2019.2), Convention on Conservation of Migratory Species of 

Wild Animals, Punjab Wildlife (Protection, Preservation, Conservation and Management) Act, 1974. 

Special consideration was given to such species during the data collection and the impact assessment. 

The previous work done in the area and its surroundings was also integrated and summarised. 

17. Before the start of survey in both instances (October 2019 and August 2020), detailed 

meetings were arranged with the relevant stakeholders including officials of the Irrigation 

Department, and Forest, Wildlife and Fisheries Department (FWFD), NGOs and key informants and 

groups to know the historical trends, managerial efforts, present status about the flora and fauna of 

the target area and to develop an understanding about the area and its surroundings. Interviews with 

local residents (both local community and wildlife staff) were conducted to get information about the 

wildlife and it’s habitat in the area. Interviews were valuable not only to get feedback about the natural 

resources present in the past but also a good source of primary data about the existing flora and 

fauna of the area. This information made it possible to improve the quality of the baseline data 

constituting basis for identifying the species that are likely to inhabit the survey area, and the locations 

where the presence of such animals or plants are expected. 

18. Later each of the key experts had devised his own methodology and prepared a list of the 

terrestrial and aquatic vertebrate, faunal and floral species, and other ecological parameters to be 

observed during the field work. Two day training of the team were arranged to clarify the objective, 

methodology and use of equipment as well as online data collection and recording before the survey. 

For the survey in October 2019, 27 different villages and ecological hotspots were identified as 

observation points in consultation with the district forest and wildlife staff. The selection was based 

on the potential of occurrence and/or disturbance of the habitat, flora and fauna. For the sake of 

comparability, the August 2020 survey was repeated on the same location with addition of few more 

observation points in Rakh Gauharwala, Gauharwala plantation and Rakh Chikkan. The list of 

locations/villages surveyed in both instances is given at Annex 1, while their coordinates are provided 

in the relevant annexes. The same have also been plotted on the relevant maps. 

19. Following are the specific methodologies of habitat, small, medium and large mammals, 

reptiles, amphibians, and avifauna used during the assessment. 

B.1.1. Point-Centred Quarter Method 

20. Phytosociological survey of vegetation on both sides of the proposed canal as well as on sand 

dune areas were carried out in the target area. The sampling of vegetation was made by point-centred 

quarter method as defined by Cottom and Curtis (1956). In this method a cross-bar tossed in a stand 
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and the nearest plant species in each quarter was identified and circumference and distance of these 

plants were measured and reading was taken by using the square Quadrate. Within the quadrat frame, 

the occurrence of plants was recorded using an appropriate measure of abundance. Square Quadrat 

of appropriate size depending upon the type of vegetation, i.e., trees, shrubs, herbs and grasses was 

used to quantify the plant community. The cover percentage and frequency were also counted 

accordingly. Overall cover, density and frequency estimates then calculated for each species from the 

entire data set by combining all of the quadrates together, as indicated below. To determine the 

proportional representation of each species relative to the entire plant community, relative cover, 

relative density and relative frequency values computed. For example, relative cover is the 

proportional cover of an individual species as a percentage of total plant cover; hence, it is expressed 

as a percentage, ranging from 0 – 100%. “Importance” is a measure of overall influence of a plant 

species in the community. An Importance Value (IV) for each species is derived from the combined 

contribution of the relative cover, relative density and relative frequency of each species in the 

community. Because it combines relative cover, density and frequency, importance values range from 

0 – 300. The key quantitative community measures derived from the quadrat method is expressed 

below: 

!"#$%&'	(!) 	=
,-./"0	12	345#&	12	5	$3"6%"$	

,-./"0	12	71%#&$	-$"8	
 

9"45&%:"	8"#$%&'	(!3) =
,-./"012%#8%:8-54125$3"6%"6$%#544<-50&"0

,-./"0	%#8%:8-54	12	544	$3"6%"6$
	=	100 

9"45&%:"	61:"0	(@3) =
	"#$	%&	'%()*	('$)	%&	-..	/0)'1)'/	12	-..	0%123/

"#$%&'%()*('$)%&-../0)'1)'/12-..0%123/
 x 100 

A0"<-"#6'	(A1) =
4#$5)*%&0%123671'7-/0)'1)'/%''#*)/

8-3-.2#$5)*%&0%1233-9)2
	=100 

A0"<-"#6'	(A3) =
A1	12	$3"6%6"$	

A1	12544$3"6%"6$
	=	100 

B.310&5#&	:54-"	%#8"=	(BCB) = 	A3 + !3 + @3 

B.1.2. Line Transact and Vantage Observation Method for Large 

Mammals and Birds 

21. Line transects and point count methods were used to count the mammals and all the bird 

species in the area. During transects, the maximum perpendicular distance was set and aerial species 

were also counted in the survey. At the beginning of the transect count, the starting point was marked 

with a GPS as well as the starting time, constant walking speed was maintained. Point counts were 

conducted for areas where a moving transect was not possible. At the beginning of the point survey 

the location was noted with a GPS along with the viewing bearing (using a compass) and the starting 

time. During this time, the species and abundance of the species in a particular habitat was noted. 

Indirect observations were also done by recording footprints / pug marks, dead animals, body parts 

(Quills, skulls, bones etc.), scat / droppings / faeces, calls (if any) during night (e.g. Jackals). Floral and 

faunal assessment was made on 27 different observation points of different habitats in the project 

area during the October 2019 survey with addition of few more observation points in Rakh 

Gauharwala, Gauharwala plantation and Rakh Chikkan during August 2020 (Annex 1). 

B.1.3. Auditory/Call Count Method for Birds and Mammals 

22. Auditory counts are used to survey birds that are highly vocal during courting behaviour or 

that sing a territorial song and calls of large mammals during night such as Jackals, etc. They are 
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commonly used for woodcock, grouse, quail, dove, barbets, warblers, chiffchaff, pheasants and 

francolins. Again, there are many factors influencing these counts and they are standardized and 

calibrated. During this study auditory counts were made where applicable. 

B.1.4. Reptilian Survey Methodology 

23. Reptiles surveyed in the area from the edge of the water using Visual encounter survey 

approach to a distance 110 m away from the water body for the search of reptiles by walking transect 

lines spaced about 20 m apart around the water body (five circumferential transects, first one placed 

about 10 m away from the boundary of the water body). Reptiles observed were captured wherever 

possible for identification including, if possible, differentiation between juveniles and adults. Pit traps 

for reptiles were set up wherever feasible at the locations where the soil is suitable, i.e. sand dunes 

or crop land, canal bank site/rakh forest. 

24. In addition to the sightings of individuals any signs of their presence (burrows, tracks, etc) 

were recorded. The coordinates and elevations were recorded using a GPS, habitat type and other 

features of interest were also been documented. The specimens have been identified with the help 

of the most recent taxonomic keys available in literature (Khan 2006). 

25. All of the sampled vegetation clusters or a 100m x 100m plot, whichever is smaller, was 

searched for reptiles. A maximum of five transect lines 20 m apart (sighting distance of 10 m on each 

side of the transect line) walked, with the first line placed 10m inside the edge of the cluster. In case 

of an obstruction, the areas were approached to observe the reptiles. The procedures for 

identification and analysis of data were the same as those specified for sampling of reptiles at the 

sandy/semi desert. 

B.1.5. Amphibians and Small Mammals Survey Methodology 

26. Individuals were captured using a scoop net of 24 inches diameter with a mesh size of 2 mm 

using standard sweeping methodologies, and were photographed for identification. Signs of small 

mammals, including footprints, dens, and scats were identified and counted following the same 

distances from the water as reptiles. Active searching for animal’s signs and trapping were used to 

determine the species and their relative abundance. Den sites, trails, feeding and drinking stations 

were recorded. Rodent species and their relative abundance were determined from data collected 

by using Sherman live traps, set out for one night at each sampling location where burrows are seen. 

Trap locations were selected in response to evidence of small mammal activity. Twenty (20) Sherman 

live traps were strategically (in areas of rodent activity) placed 10 meters (m) apart in two rows 

separated by a distance of 40 m at each location for one night. Trapped animals were released alive 

after identified the sex and maturity (Juvenile or adult). 

27. A 100m x 100m plot or the entire vegetation cluster whichever is smaller were searched for 

the signs of small mammals, including visual observation, footprints, dens, and scats. A maximum of 

five 100m transect lines 20m apart (sighting distance of 10m on each side of the transect line) were 

walked, with the first line placed 10 m inside the edge of the cluster. In case of an obstruction, the 

areas were approached to observe the signs. Mammals trails, feeding and drinking stations will also 

been recorded. Overnight trapping using a maximum of 20 traps at a locations (depending on the 

size of the cluster, less size will result in less traps being set) placed 10 meters apart in two rows 

separated by a distance of 40 m at each location were carried out for one night at the locations of 

interest where ever feasible. The procedures for identification and analysis of data were the same as 

those specified for sampling of small mammals at the sandy/semi desert. 
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B.2. Materials and Equipment 

28. Binoculars: Binoculars are one of the easiest to use wildlife equipment in the field. It is used 

to spot the animals and identify its size, age, sex if enough time is available. During this study, 

Binoculars were used on both sides of the pre-identified Transects (500 m from the observation point) 

to spot the animals during morning and evening times. 

29. Global Positioning System (GPS): GPS is used to record observation points and tracks with 

all the geographical coordinates. These are important to map the exact location of the observation 

points. In this project area, GPS was used to mark the direct observations, indirect observations, 

tracks, villages and the meetings with other stakeholders. 

30. Field maps: Mostly field observations are recorded on the maps to see how diverse the 

sample is and where the sampling locations are located in the context of the project area. During the 

present study, a base map of District Bhakkar was developed showing its location in the context of 

Punjab and also its Tehsils. The location of the Greater Thal Canal was also identified on the map to 

show how much the Canal influences the distribution of wildlife within that region. 

31. Field guides: Field guides are important references in order to quickly identify the species 

observed in the project area. If in doubt about the species, these field guides are an important source 

of information. The most authentic field guides for Pakistan on Small and Medium Sized Mammals 

and Large Mammals of Pakistan have been written by TJ Roberts. These field guides were used in the 

current study for exact identification of the species. 

32. Scales or references: Scales or any other handy references such as pen and ball points are 

used in the field as a quick measurement of the indirect observations of animals or while taking 

photographs. In order to photograph any indirect observation, measurement scales were used to 

compare the size of the observations in the field and in the offices. 

33. Zip-locked bags: It is not always necessary that the survey team will be able to have direct 

sightings of the animals due to some reasons. It is important to record field observations especially 

indirect observations. Sometime, the remains of the dead bodies of the animals and scats/faeces or 

any other body part including quills are found in the field. This is important to collect such evidences 

from the field and analyse them further in the laboratories for analyses. 

34. Survey sheets: Direct and indirect observations were recorded on the survey sheets 

developed before the start of the survey. This is important to record all the efforts made in the field 

in order to locate indirect and direct observations. Survey sheets are filled in the field and then the 

data is compiled and analysed later to generate results. 

35. Reptilian survey material: Batteries; cloth collecting bags; peanut butter used as a bait; rolled 

oats, dried fruits, nuts, coloured plastic flagging tape for making trap sites; cotton wool; borax; 

disinfectant; sawdust; toothbrush for fur brushing; disposable gloves; chloroform and other 

associated chemicals; ethanol; formaldehyde; hypodermic syringe and needles; plastic bags, pins; 

table salt; adhesive tape; face masks; plastic jars and cans. 

36. Transportation: Adequate transport (three double cabin 4 x 4 wheel–drive) was provided to 

the survey teams for mobilisation, field visits, and delivery of food and other material for the survey 

teams. 
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B.3. Quality Assurance 

37. The dev~consult has made sure that all activities are implemented in a timely and professional 

manner as planned and discussed with the TRTA team. The dev~consult management has supervised 

the delivery of the assignment and ensured adherence to the highest standards of ethics and quality 

of the outputs. The TRTA team is encouraged to share the final report with the key stakeholders to 

ensure ownership and transparency. 
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C. FINDINGS FROM THE STAKEHOLDER 

CONSULTATIONS4 

C.1. Government Departments 

38. In order to collect the data and to know the perceptions of relevant departments, consultative 

sessions were organised with representatives of the provincial departments to understand the 

dynamic nature of conservation challenges, its trends and drivers and effects of GTCIIP on biodiversity 

of Thal. These discussions were helpful to develop consensus on the survey data collection protocols 

and timelines. The meetings were held with the representatives of Forest and Wildlife Department, 

Agriculture and Livestock Department, Irrigation Department, and protected area management 

experts. 

39. The participants of the meetings opined that the development of an effective and 

implementable action plan, based on the survey results, should consider administrative challenges 

especially in relation to shortage of protective field staff and their limited capacities and resources. 

The participants stressed that consistent (timeseries) scientific information about biodiversity of the 

area should be collected and used for informed decision- and policy making. They were of the opinion 

that effective management of the Thal ecosystem can only be ensured if adequate financial and 

physical resources are made available, which may be required for procurement of surveillance 

equipment patrolling vehicles, establishment of the check-posts (at least at entry points) and Tourist 

Information Centre at selected areas. The participants also stated that there is a general phenomenon 

of frequent transfers of the officers in the public sector and these should be discouraged for the 

effective watch and ward of the ecological resources. Meetings with district officials of the Forest and 

Wildlife Department were also held to share scope of the study and seeking support in timely 

collection of data available with the departments. Additionally, several follow-up meetings with the 

nominated focal person of the department were also held for data collection on the prescribed 

format. 

40. As a standalone Biodiversity Action Plan (BAP) is also being developed on the basis of these 

ecological assessments, the FWFD staff emphasised the development of local 

adaptation/conservation plans originating from the BAP which can be implemented through 

community participation. As a result, concerted ecological conservation and protection efforts can be 

made in the GTCIIP command area and the rakhs. The relevant line departments, in collaboration with 

the key stakeholders/communities, can integrate the BAP into poverty reduction and development 

plans to streamline the conservation efforts in Thal. 

41. Table 1 presents the summary of discussion points with the key staff of Punjab FWFD. 

Table 1: Summary of discussions with the relevant stakeholders 

Interviewee Views and Recommendations 

Shahid Nawaz – 

District Wildlife 

Officer, Bhakkar 

• Meeting was held in the Wildlife Office at Bhakkar. The DWO facilitated 

our field survey team and spared field staff to identify target areas. 

• He informed that in the past, no survey of birds, small and large mammals 

was conducted, particularly in Mankera Tehsil and entire District Bhakkar in 

general. Hence, there were no secondary data, reference material/reports 

available with the FWFD, Bhakkar. 

 

4 Held in October-November 2019 and July-August 2020. 
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Interviewee Views and Recommendations 

• He added that since last 3-4 years WWF-Pakistan took initiative to collect 

data on the houbara bustard in Bhakkar. 

• The Wildlife Officer added that with construction of the Choubara Branch, 

more land will come under agriculture. Hence, more livelihoods 

opportunities will be created in Mankera and Choubara tehsils. 

• He admitted that there is illegal and unrestricted hunting pressure on the 

houbara bustard, hare, grey partridges and black partridges. 

• He added that the FWFD lacks funds and other resources to stop illegal 

hunting. 

Nadeem Asharaf 

Warraich – DFO 

Range 

Management, 

Bhakkar 

• Meeting was held with the DFO Range Management, Bhakkar District. 

• The DFO explained that the construction of Choubara Branch would be 

helpful to increase the forest and vegetation in the Mankera and Choubara 

tehsils. More fodder trees will be planted due to availability of water. More 

agriculture land will be developed and hence productivity of crops will be 

improved. 

• However, the DFO showed his keen concern over degradation of the 

ecology of the area. The existing reserved forest (rakhs) in the project 

areas will be affected with construction of irrigation system because the 

Choubara Branch will pass through these rakhs at different locations. The 

Canal will cause fragmentation of habitat.  

Umair Farooq – 

Range Officer, 

Gauharwala Range 

Management 

Forest Division, 

Bhakkar 

Riaz Hussain – 

Wildlife Watcher, 

Punjab Wildlife & 

Parks Department, 

Bhakkar 

• The four tehsils including Noor Pur Tehsil in Khushab District, Mankera 

Tehsil in Bhakkar District, Athara Hazari Tehsil in Jhang District and 

Choubara Tehsil in Layyah district are habitat for houbara bustard. 

• Moreover, fox, hare jackal, quail, black partridge and grey partridge are 

abundant in the area. 

• Hence, there is illegal and unrestricted hunting by the local hunters as well 

as outsider hunters. Also, the Arab hunters used to take hunt permit from 

the GoP for the houbara bustard. 

• The construction of Choubara Branch from Greater Thal Canal will bring 

agricultural revolution in the region. Hence, livelihoods opportunities for 

the local poor communities will increase. 

• However, there will be significant ecological disturbance for the houbara 

bustards. 

 

C.2. Community Consultations 

42. The custodian communities, if engaged meaningfully, play an important role in the 

conservation and protection of the natural resources. Generally, their dependency on and ownership 

of the protected areas (rakhs) are strong. However, lack of coordination among custodian 

departments, absence of thematic focus and limited access to knowledge and low capacity negatively 

impacts the sustainability of the conservation efforts. Being the native and important stakeholders, 

community can be engaged to provide feedback, identify priorities and opportunities, establish 

positions on issues and approaches, and plan and execute effective implementation of strategies or 

interventions. Custodian departments such as FWFD and the Irrigation Department should remain a 

strong advocate of engaging communities in their planning. This will strengthen not only institutional 

capacity but will also enable them to work on different thematic areas. Employing community 
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engagement approaches at all levels remained and will remain vital because the community 

participation in planning, designing, construction and operation of GTC system is a key to success. 

43. According to the participants of community consultations, hundreds of hectares of land, which 

are currently rain/tube-well irrigated, in the vicinity of rakhs will benefit from the canal construction 

and command area development. Hence, value of their land has increased manyfold. However, they 

emphasised their resolve to maintain ecological sanctity of rakhs. They also recommended that jobs 

for local people should be created for biodiversity conservation so that there is a sense of ownership 

for their ecological resources. In general, the construction of any irrigation system will have positive 

socioeconomic impact due to increase in agricultural yield and livestock numbers. As a result, their 

living standards would improve. They admitted that few negative environmental impacts, like 

connectivity, threats to wildlife/biodiversity and pollution due to pesticides, are expected which can 

be mitigated through adequate measures. They expected that eco-tourism may increase leading to 

additional income generation for the communities as well as protection of wildlife. They suggested 

that canal should not divide the rakh into two isolated parts; so, pedestrian bridges must be 

constructed at different points to facilitate the movements of both human and wildlife. Livestock 

being the main source of living for small landholders and landless households need special emphasis. 

44. Table 2 presents the summary of the key discussion points with the key informants who are 

actively engaged in conservation activities. 

Table 2: Summary of discussions with the community representatives 

S. # Interviewee Views and Recommendations 

1. Ghulam Haider – 

Community guide 

and local hunter 

• Entire project area in Mankera Tehsil of Bhakkar District and 

Choubara Tehsil of Layyah District, has extensive diversity of flora and 

fauna. 

• There are various species of wildlife including hare, fox, jackal, jungle 

cat, porcupine, mongoose, monitor lizards and various reptile species. 

• The birds species include quail, black partridge (francolin), grey 

partridge (francolin), falcon species, kite, bubbler, bulbul and myna. 

• Mankera Tehsil and Choubara Tehsil are hotspot for houbara bustard 

(Teloor). 

• There is high hunting pressure on the houbara bustard, hare, quail, 

grey partridge by the Arab visitors and the local hunters, throughout 

the year. 

• Whenever, the government allocate the area to houbara bustard 

hunting by the Arab hunters, impose ban on the local hunters for all 

types hunting in entire Mankera and Choubara tehsils. 

• During the months from October to January, proper watch and ward 

of houbara bustard is carried out by paid the local community guides 

and representatives from different villages of the area. 

• According to him, such practices of hunting caused declination of 

houbara bustard from the area. 

• However, through hunting of houbara bustard, the local community 

earns handsome income.  

2. Ghulam Shabir – 

Farmer of 

Gauharwala 

Village 

• There are various species of wildlife include hare, fox, jackal, jungle 

cat, porcupine, mongoose, monitor lizards, and various reptile species 

are present in surrounding of the Gauharwala Village and surrounding 

forest reserve, the Rakh Gauharwala. . 
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S. # Interviewee Views and Recommendations 

• It is the habitat of verity of birds, mammals, and reptile, include, quail, 

black partridge, grey partridge, black partridge, falcon species, kite, 

bush chat, bubbler, bulbul, myna, snakes, lizards and above all it is 

resting sites for seasonally visiting houbara bustard. 

• As soon the local communities covering the forest areas into 

agriculture land, by installing tube well. The ecology of the region is 

disturbing and the wildlife of the area in general and the houbara 

bustard population in particular, is declining or shifting to other safer 

and undisturbed habitats. 

• However, the population of porcupines, hare, quail, grey partridges, 

fox and jackal are increasing, because the agriculture crops provide 

shelters and food for them. 

• The farmers grow crops of gram, barley, wheat, fodder crops in the 

area. Some rich farmers irrigate their farmland through tube wells and 

grow different verities of crops and vegetables. 

• As a result, the population quail, and partridges are increasing due to 

availability of shelters, protection and more food in the standing 

agriculture crops. 

4. Ghulam Hussain – 

Community 

Watcher for 

houbara bustard 

• He is the community watcher of this village. During the hunting 

season, October to February, each year, whenever, the Arab hunters 

get hunting permit for houbara bustard, the government used to 

impose ban on all type of hunting in Mankera Tehsil and Choubara 

Tehsil. Therefore, watch and ward of the area is carried through the 

local people along with support of FWFD. Hence the local people 

used to attain handsome income, during that season. 

• He added that there is potential wildlife in the area, include grey and 

black partridges, quail, fox, jackal, porcupine, monitor lizard, 

mongoose, hare and many other species of birds, reptile and small 

mammals. 

• The is huge unrestricted hunting pressure on the wildlife of the area, 

particularly, hare quail, partridges and houbara bustard 

• He added that with construction of the Choubara Branch of the GTC, 

more agriculture land would be developed; production of the area 

will increase and more opportunities for the local poor people will be 

created. But there is threat to the houbara bustard, its habitat will get 

lost and eventually that precious bird will disappear from the area 

5. Ghulam Abbas – 

Chikkan Village 

Community 

Watcher 

• He is the community watcher of this village. During the hunting 

season, October to February, each year, whenever, the Arab hunters 

get hunting permit for houbara bustard, the government used to 

impose ban on all type of hunting in Mankera Tehsil and Choubara 

Tehsil. Therefore, watch and ward of the area is carried through the 

local people along with support of FWFD. Hence, the local people 

used to attain handsome income during that season. 

• He added that there is potential wildlife in the area of grey and black 

partridges, quail, fox, jackal, porcupine, monitor lizard, mongoose, 

hare and many other species of birds, reptile and small mammals. 

• There is huge unrestricted hunting pressure on the wildlife of the 

area, particularly hare, quail, partridges and houbara bustard. 
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S. # Interviewee Views and Recommendations 

• He also concurred with the threat to houbara bustard and its habitat. 

 

C.3. Consolidated Recommendations 

45. Following are few suggestions inferred from the stakeholder consultations: 

• A Rakh Management Committees (RMC) should be created to assist in the management of 

the rakhs in Thal; however, management of rakhs should remain an overall responsibility of 

the Forest, Wildlife and Fisheries Department, in collaboration with other departments, 

agencies, NGOs and communities as deemed appropriate. 

• Promoting increased community involvement in rakh management, the community should be 

represented in the Rakh Management Committees and should be involved in rakh 

management and environmental management. 

• Grass-roots plans (e.g. village development plans) should be devised and linked with the 

government policies for successful implementation. New legislation, policies and institutional 

linkages should be promoted to encourage community participation. 

• It is also recommended that a trust/endowment fund to be established. This fund would 

operate in conjunction with the BAP, but independently of it and should preferentially provide 

funds for the ecological and social aspects concerning the rakh management. 

• Illegal hunting and poaching of the wildlife species especially black francolin, grey francolin 

and other important birds should be controlled while houbara bustard hunting by the Arab 

diligent should be banned in the area for its protection and conservation. 

• Wildlife check posts should be made in the remote areas of the Thal Desert for regular 

monitoring of the porous grounds against the illegal hunting and poaching of the species. 

• Licensed weapons should be provided to the wildlife rangers for the protection of the area. 

• Awareness campaigns, seminars and meetings should be held in the local community for the 

biodiversity conservation and protection. 

• Small-scale credit programmes should be started to enable communities to purchase the 

necessary services, equipment and supplies for improved agricultural production, handling, 

and marketing, etc. 

• Technical assistance should be specifically provided to improve all forms of water 

management. 

• Ecotourism-based development should be designed so that it does not adversely affect the 

local communities. 
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D. FINDINGS FROM THE FIELD ASSESSMENTS 

46. With the help of available map of the Choubara Branch/ project site (Map 1), different villages 

and ecological hotspots were identified in consultation with the local staff of the FWFD, the members 

of the local community of the area and the engineers of the Punjab Irrigation Department available 

on the site. 

47. Transects were made with the help of GPS, from one village to the other village in the project 

area. Survey points were taken on each transect, covering an areas of 200 m to 500 m on both sides 

of the transect. Field methods adopted by the survey team include direct observations, binocular and 

animal signs, footprint (FP), scats and body parts of animals. Coordinates were taken with GPS where 

some sign or sighting was made. The coordinates for flora and fauna observations are mentioned in 

the respective annexes. The survey for direct sighting was carried out twice a day; early morning at 

4:30 am to 7:30 am and late evening at 9:30 pm to 10:30 pm. 

D.1. Habitat 

48. Thal Desert is situated between 31°10’ N and 71°30’ E in the Punjab province of Pakistan. 

The area is subtropical sandy desert spread over 306 kilometres with its maximum breadth of 113 

kilometres. The tract is bound by the piedmont of the Salt Range in the north, the Indus River flood 

plains in the west and Jhelum and Chenab River flood plains in the east. This region is divided into 

the districts of Bhakkar, Khushab, Mianwali, Jhang, Layyah and Muzaffargarh. Geographically, the Thal 

Desert resembles with the deserts of Cholistan and Thar. Main town of Thal are Roda Thal, Mankera, 

Hayderabad Thal, Dullewala, Piplan, Junju Sharif, Gauharwala, Kundiyan, Kot Azam, Saraye Muhajir, 

Mehmood Shaheed Thal, Rang Pur, Jandan Wala, Mari Shah Sakhira, Noor Pur Thal, and Muzaffar 

Garh (Anon., 2008).5 During the October 2019 survey, 27 different villages and ecological hotspots 

were surveyed while few more observation points in Rakh Gauharwala, Gauharwala plantation and 

Rakh Chikkan were visited during August 2020 survey (Annex 1). The selected observation sites were 

visited within the project area (Map 2) for identification of the habitat types. Following are the key 

habitat types of Thal Canal project area (Map 3). 

D.1.1. Sand Dunes 

49. The Thal Desert is chiefly characterized by its sand dunes, wind cyclones, abundant sunshine 

and common drought prevalence. Underground water is usually brackish, unsuitable for drinking and 

irrigation purposes. There is rampant occurrence of torrential, unpredictable and erratic rainfalls in 

monsoon leaving no chance of infiltration of water for storage. Weather extremes have diminished 

the vegetation cover over the sandy soil. Hill torrents, flood havoc and torrential rainfall have massively 

devastated sandy soil. Wind cyclones have further augmented the erosion process. Organic matter in 

soil is gradually diminishing, as is the micro flora and fauna. There is little vegetation evidenced and 

the area is home to reptiles, mammals and birds. Human settlements occupy smaller areas of the 

Greater Thal Sand Dune habitat and settlements are very scattered. The plant species include trees 

like Jand (Prosopis cineraria), Wan (Salvadora oleoides), Karir (Capparis aphylla), Farash (Tamarix 

aphylla), Ber (Zizyphus mauritiana), bushes and shrubs like Phog (Caligonum polygonoidies), Ak 

(Calotropis procera), and various grasses. Gazelle antelope (Chinkara) thrived in Thal Desert but now 

is near extinction. However, this habitat is home to reptiles, small mammals and birds. 

 

5 As reported by Shaheen, H., R. Qureshi, A. Akram, M. Gulfraz and D. Potter. 2014. “A Preliminary Floristic Checklist of 

Thal Desert, Punjab, Pakistan.” Pak. J. Bot., 46(1): 13-18. 
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D.1.2. Agricultural Land 

50. Some land area (farms) within the project area of MC, MBC and CBC (area not developed) 

are being irrigated by groundwater that is being extracted by tube wells. These areas have high 

greenery and high agricultural productivity compared to rainfed sandy lands. People have reasonable 

to good livelihoods compared to those of the non-irrigated areas. The irrigated areas (irrigated 

agriculture) host more wildlife than the sand dunes and sandy soil areas in the project area (Map 4). 

The quality of the groundwater varies from good within the MBC command area with groundwater 

aquifers of both good quality and brackish water in the CBC command area. The expansion of human 

activities in these areas in the form of agriculture, construction of infrastructure and expansion of 

populated areas had negative impacts on the wildlife of the area. The main crop of Thal Desert is 

gram (channa) and its cultivation has been extended even to sand dunes. Among other crops are 

bajra, gawar, fodder crops etc. Some areas of Thal Desert are also affected by waterlogging due to 

seepage from Greater Thal Canal. As the natural vegetation has been cleared to expand and combine 

agricultural plots, and to develop infrastructure, the natural habitats have been disturbed and 

connectivity between the remaining habitats has been disrupted. As a consequence, much of the 

native fauna has retreated to areas which are less disturbed and less accessible to humans. Only those 

species, which have adapted to this modified habitat, exist in the area and the species, such as wild 

boar, hare, jackal, porcupine and fox, are rarely seen in the project area and its surroundings. Tamarix 

and Eucalyptus tree plantations are quite common on irrigated lands and main source of their income. 

Linear plantations also prevent crops and deposition of sand on to the farms from windblown sand. 

D.1.3. Protected Rangelands (Rakhs) 

51. Total area of the protected rangelands (rakhs) under Range Management Division, Bhakkar 

of the Punjab FWFD is 140,577 acres (56,891 ha). These lands are classified as ‘Wastelands’ as per 

record of the Revenue Department. These areas are highly rich in biodiversity as compared to other 

habitat types of the project area due to less human activities, controlled grazing and strict restrictions 

on the hunting of wildlife. Table 3 presents the rakh areas under the control of Range Management 

Division, Bhakkar. The FWFD staff are stationed in these areas, and because of the FWFD’s rangeland 

management, good vegetation cover is maintained. 

Table 3: Rakhs under the Range Management Division, Bhakkar 

S. # Rakhs Gross Area Planted Area 

Acres Hectares Acres Hectares 

1.  Rakh Daggar Kotli 2,000 809 175 71 

2.  Rakh Chikkan 6,879 2,784 0 0 

3.  Rakh Hundalal 2,674 1,082 0 0 

4.  Rakh Karluwala 1,444 584 300 121 

5.  Rakh Gauharwala 24,242 9,811 325 132 

6.  Rakh Khewyara 12,431 5,031 0 0 

7.  Rakh Choubara 16,923 6,849 100 40 

8.  Rakh Kherewala 31,647 12,807 200 81 

9.  Rakh Shergarh 42,337 17,134 200 81 

Total 140,577 56,891 1,300  526 

Source: https://fwf.punjab.gov.pk/system/files/RM%20Circle%20Part%202.pdf. 
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52. Majority of the inhabitants in these rakhs is pastoral. Livestock grazing is allowed under permit 

and rotational grazing is practiced in order to improve and maintain good rangeland conditions. 

Grazing fee is applied which depends upon the animal size. These grazing lands, wholly or partially, 

support most of the livestock population of the area which produces beef, mutton, hides, skins, wool, 

manure and other products for local consumption and export. The rangelands have largely been 

depleted due to overuse. Some of the key range sites need special protection measures to improve 

their ecological health. To improve range health, such areas need to be reseeded and protected from 

grazing of herbivores. 

53. The Rakh Gauharwala, Rakh Karluwala, Rakh Chikkan and Rakh Hundalal are completely 

located within the project area, while a small portion of the Rakh Shergarh also falls within the project 

area (Map 5). The proposed Choubara Branch of the GTCIIP will also pass through some of the 

abovementioned protected forests (rakhs). The rakhs especially Rakh Gauharwala will get fragmented 

and terrestrial ecology will be significantly disturbed. Especially the houbara bustard habitat and 

resting ground will be affected resulting in the loss of habitat. As the bird is very shy and prefer to 

live in undisturbed habitats. There is high risk that the population of houbara bustard will significantly 

decrease in the area or may shift to other safer areas. 

D.1.4. Thal Game Reserve 

54. In 1978, the Government of the Punjab notified an area of 713.06 km² of Thal Desert as a 

game reserve under the Punjab Wildlife (Protection, Preservation, Conservation and Management) 

Act, 1974. Geographically, it includes all the rakh areas mentioned above as well as almost the entire 

project area (Map 6). The Thal Game Reserve is listed in the World Database on Protected Areas 

(WDPA) with ID 10644; however, it is not reported under any of the IUCN Management Category. 

Despite being under the administrative control of the Punjab FWFD, it neither have a management 

plan nor a dedicated management authority; hence, the management of the game reserve is sub-

optimal. The designation of the area as a game reserve mainly serves the purpose of controlled 

hunting of houbara bustard and other wildlife by the permit holders. It does not put any restrictions, 

other than hunting of the wildlife, on construction of infrastructure or development of land. 

 

D.1.5. Canals’ Impact on Habitat 

55. Configuration and composition of vegetation of a habitat acts as one of the determining 

factors for distribution and abundance of faunal and especially bird species.6 The transitional zone of 

 

6 Block, W. M., and Brennan, L. A. 1993. “The habitat concept in ornithology.” In Current Ornithology. Springer US. 

Definition of Game Reserve 

Section 18: Game Reserve 

(1) The Government may declare any area to be a game reserve. 

(2) No hunting and shooting of a wild animal shall be allowed in the game reserve, except under a 

special permit, which may specify the maximum number of game animal that may be killed or 

captured, the area and duration for which such permit shall be valid: 

Provided that the number of occasions on which hunting and shooting may be allowed shall not 

exceed two in a year. 

 

The Punjab Wildlife (Protection, Preservation, Conservation and Management) Act, 1974; 

as amended by the Punjab Wildlife (Protection, Preservation, Conservation and Management) 

(Amendment) Act, 2007 
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the habitat has higher bird diversity and species richness. It provides the diverse habitat to the bird 

species such as winter migrants from the higher altitudes and summer migrant from the lower 

altitudes. Sustainable management of these ecological habitats is the greatest challenge being faced 

by the conservation biologists.7 Intensive biomass extraction (mainly through grazing and fuel wood 

collection) is leading to changes in vegetation structure and composition of the forest, leading to 

changes in the bird species composition.8 

56. From the existing Greater Thal Canal (GTC), Mankera Branch has already been constructed 

which irrigates some area of Mankera tehsil. The local people have turned barren lands and sand dune 

areas into productive agriculture land. They are growing variety of crops and vegetables, planting 

forest trees and have developed their private farmhouses. Hence, the wild desert and forest ecology 

is gradually transforming into agriculture ecology. The team also observed in the field, and the local 

communities have also provided their feedback, that the population of small mammals, reptiles, 

amphibians, terrestrial birds, waterfowl and raptors is increasing. Quail, black and grey partridges 

(francolins) and hare prefer to live near agriculture areas and farmlands. However, due to shrinkage 

of habitat of houbara bustard, and its associated ecology, its population is significantly decreasing. 

However, in unirrigated area of Mankera Tehsil, from where Choubara Branch is to be constructed, 

the habitat for houbara bustard is much better and undisturbed. However, as soon as the construction 

of the Choubara Branch will start, the desert ecology of the area starts converting into agriculture 

ecology, resulting into the loss of prime habitat of houbara bustard. This way, the area may lose the 

migratory birds. 

D.2. Plant Biodiversity 

57. The study of floristic composition of the vegetation is crucial for the ecologically sustainable 

management of natural resources that provides the starting point for more detailed study (Ejtehadi 

et al., 2005; Tastad et al., 2010). Many scientists like Ilyas et al., (2013), Qureshi et al., (2011a & b), 

Yalcin et al., (2011), Fazal et al., (2010), Qureshi & Bhatti (2010), Saima et al., (2009, 2010), Nazar et 

al., (2008), Qureshi (2008), Bhatti et al., (1999) have contributed comprehensive checklists to the local 

flora that provide baseline for further studies. Monsi & Khan (1960) reported the natural vegetation 

of few sites of Thal Desert. Their work serves as baseline information about the vegetation of the 

study area, which helps further ecological investigations and conservation measures. 

D.2.1. Distribution of Plant Species and Community Structure 

58. The vegetation is mainly comprised of xeromorphic species, which are adapted to a variety 

of environmental stresses, particularly to extreme aridity, high salinity, high temperature and low 

nutrient availability (Naz et al., 2010). However, soil topography, composition and other physio-

chemical characteristics play an important role in the distribution of plant species and community 

structure. It keeps the soils in place, slow down the soil erosion and the surface ruff off, and increases 

the water percolation. The area has been strongly influenced by the humans and domestic livestock 

especially after construction of the Greater Thal Canal. Trees and woody shrubs are very sparsely 

scattered and mainly confined along the edges of the canal, rakhs, and private farms. Low 

precipitation is the main factor influencing the character of the desert ecology. There are various 

plants species of important medicinal and economic value found in the area. The rakhs, that have 

been protected from grazing or are under controlled grazing (within the carrying capacity of the area) 

 

7 Patil, V. B. 2013. “Ornithofaunal diversity of Ganesh Lake, Barshi Dist. Solapur, Maharashtra. Int. Interdisciplinary Res. J. 

pp. 2249-9598. 

8 Shahabuddin, G. and R. Kumar. 2005. Linkages between human use of forests and biodiversity indicators in Sariska Tiger 

Reserve, Rajasthan. 
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by the FWFD, normally exhibit a greater diversity of species (including trees, shrubs and grasses) while 

areas subject to grazing pressure have an increasing number of unpalatable species such as Kaur tuma 

(bitter apple). The flora of the project area can be divided into two zones: that occupying the areas 

receiving canal water, and that occupying the higher surrounding areas having sand dunes. The 

natural plant species found in the irrigated areas include Gaz or Frash (Tamarix aphylla), Khaddar or 

Elephant Grass (Typha elephantina), Sarkanda or Bengal cane (Saccharum munja), Kai/Kans or Wild 

Sugarcane (Saccharum spontaneum), Kikar or Prickly Acacia (Acacia nilotica indica), Shisham or Indian 

Rosewood (Dalbergia sissoo), Ber (Zizyphus nummilaria), Mesquite (Prosopis juliflora), Jand (Prosopis 

cineraria), Khabbal or Bermuda Grass (Cynodon dactylon), and Bhan or Euphrates Poplar (Populus 

euphratica). 

59. The natural floral species found in areas outside the canal tract include Jandi or Chhenkur 

(Prosopis cineraria), Karir (Capparis aphyla), Vann (Salvadora oleoides), Peeloo (Salvadora persica), 

Kikar (Acacia nilotica indica), Kikar (Acacia Senegal) Lana or Bush Seepweed (Suaeda fructicosa), Lani 

(Salsola foetida), and Khabbal or Bermuda grass (Cynodon doctylon). Details of the plant species 

observed in the project area are given in Annex 3 and shown in Map 8. 

D.2.2. Medicinal Plants 

60. Number of medicinal plants were reported to be found in abundance in the area which now 

disappeared, except a few weeds like Hermal and Kaur tuma (bitter apple), which still grow in certain 

places. These medicinal plants are used for curing various ailments. For example, Harmal is used in 

indigestion and digestive disorders and renal burning while Kaur tuma’s ash is useful for treating 

wounds of animals, roots are used as purgative in acidities, jaundice and rheumatism and the fruit is 

used for treatment of diabetes. Kareer which bears berries like fruit is used to make pickles and has 

medicinal value. List of medicinal plants generally found in the Thal Desert is attached as Annex 4. 

D.2.3. Key Findings 

61. During field survey and using secondary data it is resulted that a total 248 species belonging 

to 166 genera and 38 families have been recorded from the project area. Out of them, one fern, 4 

monocots and 33 dicots families were identified. The leading family was Poaceae that shared 52 

species (21.49%) followed by Fabaceae (34 spp., 13.05%), Amaranthaceae and Asteraceae (17 spp., 

7.02% each), Boraginaceae (11 spp., 4.5%), Brassicaceae, Cyperaceae, Euphorbiaceae, Solanaceae (8 

spp., 3.31% each). The largest genera were Euphorbia (6, species), Cyperus, Eragrostis and Solanum 

(5 spp. each), Mollugo and Heliotropium, Cenchrus (4 spp. each), Acacia, Prosopis, Tephrosia, 

Corchorus, Boerhavia and Ziziphus (2 spp. each). All the plants families and names are updated 

according to latest nomenclature. The families and plants are alphabetically arranged and presented 

at Annex 5. Out of total 91 plant species, for 41.76% (n=38) species the global population trend is 

stable, for 28.57% (n=26) species the population trend is decreasing, for 20.88% (n=19) species the 

population trend is increasing, while for 8.79% (n=08) species the population trend is unknown. 

D.2.4. Mitigation Measures 

62. The long term vegetation dynamics such as seed dispersal, plant competition, changes in 

plant composition, changes in soil nutrients over long time, interaction of flora with different wet and 

drought cycles etc. need to be studied carefully not only for the generation of knowledge but also for 

redirecting the management practices. 

63. Public awareness regarding the natural resources of the area, their current status and 

sustainable utilization should be raised through workshops, seminars, posters, pamphlets and 

brochures. 
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64. Alternate means for the livelihood of communities in various sectors through provisions of 

micro-finance, e.g., aquaculture (finfish and shell-fish), apiculture, handicrafts and small-scale loom 

industries, should be promoted through public-private partnership. 

D.3. Large Mammals 

65. It was observed that the areas falling along the GTC and the watercourses are lush green and 

have dense vegetation cover, waterfowls, turtles, reptiles and other mammal species. A significant 

portion of the area is being developed for crop cultivation. Similarly, forest plantations have been 

established on the farmlands and privately managed by the local farmers. The irrigated areas of the 

Mankera Tehsil have rich ecology and hosts diversified waterfowl, terrestrial, birds, mammals and 

reptile fauna. 

66. However, the areas where there is no access to irrigation channels are barren lands and sand 

dunes, with rainfed agriculture in practice. Mostly, the people cultivate grams, barley, wheat and some 

fodder crops, which hardly meet their food requirements. However, few people have developed their 

land and irrigate the farms by installing tube wells. Such farmers cultivate variety of crops and 

vegetables. 

67. The area is mostly arid, receiving low rainfall, even then having significantly rich ecology and 

biodiversity hotpot. It is habitat and resting site of seasonal migratory houbara bastard. Hence it 

makes the area unique and important. The project area has diversified flora and fauna species, 

including hare, grey and black partridges (francolins), falcon, jungle cat, red fox, jackal, porcupine, 

hedgehog, monitor lizard and mongoose. The list of large mammals observed is given in Table 4 (Map 

9; Annex 6) while Chinkara (Gazella bennettii) was also reported by the communities. It is reported 

that the existence of Chinkara was abundant in early 1980s. 

Table 4: List of large mammals observed in the project area 

S. # Scientific Name English Name Local Name  Red List Category 

1.  Canis aureus Jackal Gederh LC 

2.  Felis chaus Jungle Cat Jangli billi LC 

3.  Herpestes 

auropunctatus 

Mongoose Newla LC 

4.  Hystrix indica Porcupine Saye/ Kharpusht LC 

5.  Vulpes vulpes Red Fox  Lomarh LC 

Notes: LC = Least Concern. 

68. With the construction of the Choubara Branch of the GTC, the arid forest ecology of the 

Mankera Tehsil will convert into agriculture ecology. When discussed with the farmers, the local 

communities, officers of the Punjab FWFD, and the Punjab Irrigation Department, everyone seems 

excited about agricultural development as a result of the canal and command area development. The 

concerns about ecological degradation seem of little concern to most of the stakeholders. However, 

with the increase in agriculture land and crops, the wildlife will have more food and shelter. Hence, 

the population quails, grey partridges (francolins), and Indian hare may increase. Only the population 

of houbara bustard may decrease due to habitat degradation. 
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D.3.1. Species of Key Concern 

D.3.1.1. Jungle Cat (Felis chaus) 

69. Local or Urdu name of jungle cat (Felis chaus) is junglee billi. The jungle cat has long legs and 

a slender build. The fur is generally sandy brown, reddish or grey, and is un-patterned except for 

stripes on the legs and occasionally the throat, which are very light in the south of its range and darker 

in the north. The winter coat is darker and denser than in summer. Jungle cats have black ear tufts. 

The tail is relatively short, averaging about 40% of head-body length. Jungle cats are frequently 

observed in the daytime. They feed primarily on rodents, including large rodents. Jungle cats also 

take hares, birds, reptiles, amphibians, insects and the young of large mammals such as wild pig. They 

are strong swimmers, and will dive to catch fish, or to escape when chased by men or dogs. Jungle 

cats have adapted well to irrigated cultivation, having been observed in many different types of 

agricultural and forest plantations in Thal region. Jungle cats are often spotted amidst human 

settlement (and are frequently reported to have poached chickens) in Thal region. Pug marks were 

observed during the survey that authenticates its presence in the Choubara Branch command area. 

The species is important in the ecosystem to maintain the rodent population to sustainable levels in 

order to avoid damages to the agricultural crops. It is categorised as Least Concern on the Red List, 

and is mainly threatened by destruction of wetlands, trapping and poisoning. 

D.3.1.1.1. Mitigation Measures 

70. The potential habitat of jungle cat as described above is water and dense vegetative cover, 

reed swamps, marsh and littoral and riparian environments. The GTCIIP thus offers a unique 

opportunity for increase in the population of jungle cat. 

71. The jungle cat population should be propagated as an indicator species within the ecosystem, 

that maintains rodent population and, hence, is beneficial for the farmers’ livelihoods based on 

agriculture. 

72. There is need to run community awareness campaign to convince the local populace for 

protection of jungle cat. 

D.3.1.2. Chinkara (Gazella bennettii) 

73. Though Chinkara (Gazella bennettii) population in other regions is stable; hence, placed in 

Least Concern (LC) category of the Red List and in CITES Appendix III, its population in Pakistan has 

faced a serious decline in the last few decades. Chinkara is very adaptable animal and is able to exist 

in extensive sand-dune areas down to sea level as well as in stony plateaus and low hilly regions up 

to 1,500 m elevation. It is widespread and also lives in rocky escarpment areas. The population of 

Chinkara has significantly reduced in the desert regions along the eastern border of Pakistan. Habitat 

loss through overgrazing, habitat fragmentation, agriculture development are other factors leading 

to population decline. However, ex-situ conservation initiatives are underway to breed Chinkara in 

the Bhakkar Zoo and other facilities. For conservation measures to succeed, there is need to work 

with local people, so that humans and Chinkara could coexist. 

D.3.1.2.1. Mitigation Measures 

74. Thal has a great potential for rehabilitation of Chinkara population if the reasons of potential 

habitat loss such as encroachment, conversion of land for agriculture, development of infrastructure 

and easy access to wild areas for hunting are thwarted. A comprehensive conservation plan needs to 

be developed and implemented to increase the population of Chinkara in the region. 
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75. Chinkara population has been kept in captivity in different government and private breeding 

facilities, so there is a potential of releasing some viable individuals in Thal. However, this should be 

done through community participation. However, IUCN translocation guidelines and IUCN re-

introduction guidelines need to be applied for implementation of the release programme. 

76. After construction of the Choubara Branch, core habitat areas should be identified through 

GIS based assessment within the region, so that safe release could be made possible. 

77. Species-specific Recovery Plan for Chinkara needs to be developed and submitted to the 

Punjab Wildlife and Parks Department for funding through Green Pakistan Programme. 

D.4. Small Mammals, Reptiles, Amphibians and Aquatic Fauna 

78. Diurnal and nocturnal surveys were conducted, and different observation methods were 

employed in the field to determine the presence of amphibians and reptiles. During the October 2019 

survey, 11 species of small mammals (Annex 7), two species of amphibian and 10 species of reptiles 

(Annex 8) were recorded from the project area, including Indian gerbil (Tatera indica), Sindh rice rat 

(Bandicota bengalensis), house mouse (Mus musculus), house rat (Rattus rattus), house shrew (Suncus 

murinus) and Indian crested porcupine (Hystrix indica). During the field visits, one freshly dead 

porcupine killed by the people was also found on the road while small Indian mongoose and two palm 

squirrels (Funambulus pennantii) were found on an Acacia tree. The results of the survey have been 

summarised in Annex 8. Most of the field activities were centred at crop land, canal bank and sand 

dunes sites. This zone has great potential for biodiversity. Out of 11 small mammal species, seven 

were granivore, one was herbivore while two species were insectivorous. Similarly, nine species of 

small mammals were nocturnal and two were diurnal. Indian gerbil, field mouse, house rat, house 

shrew and hedgehog (Paraechinus micropus) were observed in the project area while faecal material 

and spines of porcupine were also observed. During the August 2020 survey, four new species of 

reptiles (Thal mole skink, Smooth spectacled lacerta, White-spotted wolf snake and Desert monitor) 

were recorded from the study area while black cobra was not spotted. 

79. The most abundant species found in the GTCIIP area are Tree lizard (19% dominance), Indus 

Valley toad, Indian fringe-fingered lizard and Bengal Monitor lizard (15% dominance). It indicates that 

the habitat and environment condition is favourable for them to survive. Other dominant species 

included 3-toed sand swimmer and Afghan Ground agama (5%), Bull frog and Chain sand boa (4%), 

and Brown river turtle and Common river turtle (2%). Sightings of the small mammals, and amphibians 

and reptiles are shown on Map 10 and Map 11, respectively. 

80. The common fish species reported in the area include Mahasher (Tormacrolepis), 

Khaga/Thaila or Catla (Catla catla), Mori/Morakhi or Mrigal Carp (Cirrhinus mrigala), Gulfam or 

Common Carp (Cyprinus carpio), Dahee/Kalbano or Orange Fin Labeo (Labeo calbasu), Raho, Rohu 

or Dumbra (Labeo rohita), Singhari or Long-whiskered Catfish (Mystus Orteohugrw), Bachuwa or River 

Catfish (Clupisoma garua), Mullee or Wallago Freshwater Shark (Wallago attu), Oereochrimis nIloticus 

(Tilapia), Mystus bilikri, Oereochrimis aureus (Tilapia), Channa punctatus (Saul), Channa maurulius 

(Saul), Mystus seenghala (seengharee), Punctius ticto, Punctius Sarana, Punctius sophor, Silver carp 

(Hypolphthalimicthys moilitrix), Rita rita (Khaga) and Bagarius bagarius. 

81. Fish populations are highly dependent upon the characteristics of their aquatic habitat which 

supports their biological functions. The construction of a canals on a river can block or delay upstream 

fish migration and thus contribute to the decline and even the extinction of species that depend on 

longitudinal movements along the stream continuum during certain phases of their life cycle. The 

building of a canals generally has a major impact on fish populations: migrations and other fish 

movements can be stopped or delayed, the quality, quantity and accessibility of their habitat, which 
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plays an important role in population sustainability, can be affected. Changes in discharge regime or 

water quality can also have indirect effects upon fish species and populations. Increased upstream 

and downstream predation on migratory fish is also linked to dams/canals—fish migration being 

delayed and the population being concentrated due to the presence of the dam; hence, the habitat 

becoming more favourable to certain predatory species. Water pollution, destruction or degradation 

of habitat, and water-flow modification are among the major threats to freshwater biodiversity. The 

canal will likely lead to increased water pollution (through construction works) and cause significant 

alteration of habitat along its route. Further, destruction of habitats along the route will affect 

populations of numerous species, possibly posing a risk to aquatic biodiversity in these areas. 

D.4.1. Threats to Reptiles 

• The physical features of the area will change limiting the herptiles mobility and survival. 

• There is an unchecked and uncontrolled cutting of trees by local communities for fuel wood 

and other purposes. It deprives the reptiles of their habitat, which is already decreasing in 

area. 

• The local population is afraid of lizards and snakes; thus, kills every specimen which they 

encounter, leading towards depletion of these precious animals. 

• One of the major threats to wildlife of Thal are wildlife hunters like Jogies who illegally trap 

and trade the wildlife. These animals become a part of onward trade / export. Usually, the 

Jogies specialise in hunting of reptiles; they collect important reptile species from the area 

and sell them to business parties. 

• Increasing agricultural activities cause pesticides contamination in the area, causing habitat 

degradation and posing threats to wildlife especially small mammals and reptiles. 

D.4.2. Mitigation Measure 

• The local communities and the wildlife staff should be educated about the importance of 

amphibian, small mammals and reptilian fauna in the forest ecosystem through trainings, 

workshops, pamphlets and brochures. 

• The staff of FWFD should be provided with environment-friendly equipment for the 

monitoring of animals in different areas of the forest. 

• The wood cutting from the forest should be prevented through strict law enforcement. 

• The collection for non-scientific purposes and illegal trade of reptiles should be completely 

banned. 

D.5. Avifauna 

82. Birds are the most important component of any living system and play a key role in the 

interlocking web of nature. They are the biological indicators and the ecological pyramid of an 

ecosystem, acting as important tool for studies on population dynamics, genetics, ecology and other 

environmental studies. They are also indicators of the health of our planet, a sort of “ecological litmus 

paper”.9 Because of their furious pace of living, they reflect changes in the environment. If they are 

removed, the balance of nature would be drastically upset. At one end, they prey upon insects and 

other invertebrates thus regulating the population of these animals and on the other hand, are also a 

major source of food for other carnivore and omnivore species (birds and mammals including humans). 

Their position in the ecological niche is so vulnerable that the survival and collapse of the whole energy 

cycle depends upon the presence and absence of birds. Birds are also important component of most 

wetland ecosystems since they play an important role in the control of agricultural pests, whilst some 

 

9 OPG. 2005. The World Atlas of Birds. London: Bounty Books. 
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species are considered pests of certain crops. They are also the most visible animals usually observed 

around wetland, making them a potential people-puller for ecotourism. 

83. Birds are important link in the food chain and food web. Large number of birds is voracious 

feeder of a great variety of insects and thus, they constitute one of the most effective natural checks 

upon insect numbers. If insect population remains unchecked in a biological system the extent of 

damage is hard to estimate. Hoopoes, Mynas, Crows, Bulbuls, Flycatchers, Wagtails, Pipits, 

Accentors, Redstarts Chats, Warblers and Sparrows are well known destroyer of insects. 

84. Birds are index of ‘Biological Magnification” because birds of prey are at tertiary level of the 

food chain. The chemicals used as weedicides, insecticides, rodenticides and pesticides accumulate 

in the bodies of insects, which are taken by smaller birds like House sparrow, Common myna and 

Larks, which are then eaten by birds of prey. In this way analysis of the bodies of larger birds of prey 

depicts the overall health of the food chain. Birds of prey, kites, buzzards, owls and shikra play an 

important role in minimising the population of rodent pests (rats and mice) and are used as biological 

control agents. They also perform ‘sanitation effect’ in the ecosystems, i.e., they generally predate on 

the sick and weaker individuals thus making the prey populations stronger and healthier. 

85. Five new species were recorded during the second ecological survey conducted in August 

2020 whereas the remaining 91 species were the same which were observed during the previous 

survey conducted on October 2019. They are 0.75% (n=05) of all the (n=668) resident and migratory 

bird species reported in Roberts 1991; 1992. Of total five observed bird species, (n=02) is summer 

breeder & resident, (n=01) winter visitor and summer breeder, while (n=02) is year round resident in 

the country. All these five species are insectivorous in food habits and commonly found in the area 

and also included as least concern in the IUCN red list criterion (2019.2) (Annex 9). 

86. Apart from these, a total of 91 species of resident and migratory birds were observed during 

the study survey October 2019 (Annex 9, Map 12). They are 13.62% (n=91) of all the (n=668) resident 

and migratory bird species reported in Roberts 1991; 1992. Of total 91 observed bird species, 71.43% 

(n=45) are resident, 10.99% (n=10) winter visitor, 8.79% (n=08) winter visitor and summer breeder, 

3.29% (n=03) passage migrants and irregular year round visitors, 3. 29 % (n=03) summer breeders, 

passage migrants and regular year round visitors, 1.09% (n=01) summer breeders and 1.09% (n=01) 

winter visitors passage migrants and year round visitors in the country. Regarding the feeding habits, 

of the total 91 bird species, 35.16% (n=32) are insectivorous, 34.09% (n=31) are carnivorous, 17.58% 

(n=16) are omnivorous, 9.89% (n=) are omnivorous and 3.30% (n=03) are fructivorous. Concerning 

the status of species derived from Roberts (1991; 02), of the total 91 species, 43.96% (n=40) are 

common, 32.97% (n=30) are abundant, 13.18% (n=12) are frequent, 5.49% (n=05) are scarce, 3.30% 

(n=03) are very abundant and 1.09% (n=01) are rare. According to the global IUCN (2019.2) Red List 

criteria, of total 91 bird species, 95.60% (n=87) are Least Concern, 1.09% (n=01) are Endangered, 

2.20% (n=02) are vulnerable and1.09% (n=01) are Near-Threatened. Similarly, of the total 91 species, 

41.76% (n=38) are the species of which global population trend is stable, 28.57% (n=26) are species 

of which population trend is decreasing, 20.88% (n=19) are of which population trend is increasing 

8.79% (n=08) are the species of which the population trend is unknown. 

D.5.1. Species of Key Concern 

D.5.1.1. Asian Houbara Bustard (Chlamydotis macqueenii) 

87. The global population of houbara bustard was estimated at 78,960–97,000 individuals in 

2014. The population is regarded as declining by 30-49% over a three-generation (20-year) window, 
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stretching from the past into the future. Overexploitation remains the foremost threat to the species, 

primarily as a result of unsustainable levels of hunting and poaching.10 

88. Disjointed and highly fragmented resident populations exist across the Middle East into 

Pakistan, most notably in Iran, Egypt and Israel. Northern populations are migratory and winter in 

southern areas. Those from Western Kazakhstan mainly winter around the Iraq-Iran border, while 

those from Central and Eastern Kazakhstan winter in Afghanistan, Balochistan (Pakistan), and a few 

reaching Thar Desert and southern Iran. Wintering grounds for Chinese houbara bustard populations 

are on the eastern edge of Karakum Desert (Turkmenistan) and in Cholistan (Pakistan).11 The 

protection status of houbara bustard under various provincial wildlife acts in Pakistan in given in Table 

5, while its sighting is shown on Map 13. 

Table 5: Protection status under provincial wildlife acts in Pakistan 

The Balochistan (Wildlife protection, Preservation, Conservation and 

Management) Act 2014 (Act no. xv of 2014) 

Schedule-I12 

Schedule-III13 

The Punjab Wildlife (Protection, Preservation, Conservation and Management) 

(amendment) Act, 2007 

Schedule-III14 

The Sindh Wildlife & Protected Areas Act, 2010 (draft) Schedule-II15 

The Khyber Pakhtunkhwa Wildlife and Biodiversity (Protection, Preservation, 

Conservation and Management) Act, 215 

Schedule-III16 

 

D.5.1.1.1. Threats 

89. The population of houbara has been in steady decline since the early 20th century. 

Overexploitation remains the foremost threat to the species, primarily as a result of unsustainable 

levels of hunting and poaching. Large numbers are also trapped, mainly in Pakistan and Iran, and 

shipped to Arabia for use in the training of falcons. Livestock grazing and hunting is reported to have 

a negative impact on the species, both indirectly, by degrading the desert vegetation on which birds 

rely for food and concealment, and directly, through the trampling of nests and disturbance of nesting 

females in the Thal Desert. 

D.5.1.1.2. Mitigation Measures 

• Scientific surveys of houbara bustard are in process as per the orders of the Lahore High 

Court. The third survey will be carried out during December 2019 and final set of 

recommendations will be submitted to the Lahore High Court for its final verdict. On the basis 

of this survey, a detailed Action Plan should be prepared and implemented accordingly. 

• If recommended by the report, the Houbara Bustard Wildlife Sanctuary should be established 

in the Thal Desert. 

 

10 BirdLife International. 2017. Chlamydotis macqueenii (amended version of assessment). The Red List of Threatened 

Species 2017: e.T22733562A118585210. http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T22733562A118585210.en. 

Accessed 1 Feb 2018. 

11 BirdLife International. 2014. Chlamydotis macqueenii. The Red List of Threatened Species 2014: e.T22733562A40859158. 

http://dx.doi.org/10.2305/IUCN.UK.2014-2.RLTS.T22733562A40859158.en. Accessed 29 Nov 2016. 

12 Required a houbara hunting permit for hunting (Up to 100 birds/permit from 15 Nov to 15 Feb). 

13 Protected animals which shall not be hunted, killed, trapped, captured or traded. 

14 Protected throughout the year. 

15 Protected animals. 

16 Protected Animals, i.e. animals, which shall neither be hunted nor possessed. 
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• Communities are already getting benefit from the houbara conservation, it is important that 

such development work is streamlined. 

• Houbara and its habitat monitoring should be carried out on a regular basis. 

Table 6: Data gaps, mitigation uncertainties, risks and plans for houbara bustard 

Data Gaps and 

Uncertainties 

Proposed Plans, Measures, 

Mitigation Uncertainties 

Remarks/Usefulness 

Asian houbara bastard is 

winter visitor in the area. 

Information is not sufficient 

on the distribution and 

population status of Asian 

houbara bastard in the 

surrounding of the project 

area, although these 

species are sighted in the 

area. 

More research and field studies are 

recommended in the surrounding 

areas of project to confirm the exact 

status of Asian houbara bastard. A 

total 6 weeks of field work is 

recommended in the houbara habitat 

during the migratory season 

(November-February). 

This assessment will not affect 

the result of the ESIA, but will 

help in improvement of the 

conservation and management 

of Asian houbara bastard in the 

area. 

No conservation and 

management measures are 

taken for Asian houbara 

bastard in the area. 

Preparation of Asian Houbara Bustard 

Conservation and Action plan is 

recommended for the conservation 

and management of this species in 

the area. 

This assessment will not affect 

the result of the ESIA, but will 

help in improvement of the 

Conservation and management 

of this species 

 

D.5.1.2. Black Partridge (Francolinus francolinus) 

90. The black partridge (francolin) has been reported to be present in high population densities 

in different ecological zones of the country17 but their numbers have declined very rapidly in the past 

50 years. The relict populations survive in Indus plains and around irrigated forest plantations in the 

Punjab, tropical thorn forests and all over inferior hills of Lasbela and Makran in Balochistan, hilly areas 

of Cherat and in a few regions of Kohat in the Khyber Pakhtunkhwa. The sighting of the black and 

grey partridges (francolins) is shown on Map 14. They are generally regarded as omnivores consuming 

a wide variety of food items, including seeds, snails, beetles, ants, wasps, lizards, caterpillars, snakes 

and bugs along with larvae and pupae of a variety of insect and are considered as “a farmer’s friend”.18 

91. Black partridge is included in the First Schedule (Part 1) of the Punjab Wildlife (Protection, 

Preservation, Conservation and Management) Act, 1974 (bag limit: not more than six per day) and 

can be hunted on an ordinary game hunting license. Over the past few decades, birds have been the 

most favourite candidate group of animals to predict environmental health and tracing footprints of 

environmental pollutants.19 The black partridge are important wildlife resource of the Indus Plains and 

its associated low hills. These constitute an essential part of the ecosystem of the area and are 

essentially required for the maintenance of the ecosystem and as an agent of the biological control 

of insect pests. These are beauty of the area and can attract tourists, a constant source of bush meat 

 

17 Khan, R. A. and P. J. Garson. 1997. “Explaining francolin abundance in the Indus Plains: hunting pressure, habitat 

availability and pesticides use.” The International Symposium on Galliformes, p. 59. 

18 Ali, S. and S. D. Ripley. 1969. Handbook of the Birds of India and Pakistan – Vol. II. New York: OUP. 

19 Gómez-Ramírez, P., R. F Shore, N. W. van den Brink, B. van Hattum, J. O. Bustnes, G. Duke, C. Fritsch, A. J. García-

Fernández, B. O. Helander, V. Jaspers, O. Krone, E. Martínez- López, R. Mateo, P. Movalli and C. Sonne. 2014. “An 

overview of existing raptor contaminant monitoring activities in Europe.: Environ. Int. 67, 12–21. 
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and hunting pleasure, providing the local population with a source of income to help in poverty 

alleviation and a source of animal protein to fight malnutrition. These can generate associated 

economic activities in the area, if hunting and tourism is managed on scientific footings. However, 

though the continuous maintenance of these species requires a sound understanding of their biology, 

yet relatively little supportive research is available on these species with reference to the areas in 

Pakistan.20 This demands a serious effort if these species are to be saved for the future generations. 

D.5.1.2.1. Threats 

92. The improvement in agricultural practices, including, levelling and clearing of land, cutting 

down of scrub jungles and recent extension of the canal irrigation in Thal, have resulted in sufficient 

habitat changes possibly leading to disappearance of this species from many of its previous 

strongholds. This trend appears to be equally followed in other parts of the country21, 22, 23 which has 

resulted in population isolations and fragmentation24 which can lead to unpredictable population 

changes under the bottleneck effect. 

D.5.1.3. Saker Falcon (Falco cherrug) 

93. The Saker is a large falcon which inhabits the open areas of Eurasia. The Saker is a favourite 

hunting bird of Eastern falconers. For centuries, falconry connoisseurs have been inspired by the 

beauty of the Saker’s attacks on large birds. Capable of high speeds, the falcon takes off at an acute 

angle, flies upwards a few metres before plummeting sharply, almost vertically, and striking its victim 

with all claws thrust in front of its strained legs. Falconers usually set Sakers loose on bustards which 

are several times larger than the Saker itself. In the wild, Sakers catch larges types of ground squirrel 

and pika. 

D.5.1.3.1. Conservation Status and Global Population 

94. The Saker falcon was up-listed to globally Endangered in 2012 by IUCN because a revised 

population trend analysis indicated that it may have undergone a very rapid decline, involving about 

50% of the global population in the last 20 years, particularly on the Central Asian breeding grounds. 

The global population is estimated to number approximately 12,200-29,800 mature individuals, based 

on national population estimates of breeding pairs.25 

95. The Saker falcon is listed in the Appendix II of CITES, Appendix I of CMS, Appendix II of the 

Bern Convention and Annex I of the European Commission Birds Directive. 

D.5.1.3.2. Threats 

96. This negative trend is a result of a range of anthropogenic factors including electrocution on 

power lines, unsustainable capture for the falconry trade, as well as habitat degradation and the 

 

20 Mian, A. 1995. “Grey partridge demands intensive study.” WPA News, No. 1: 2. 

21 Chaudhry, A. A. and M. N. Bhatti. 1992. “Biology of Black Francolin (Francolinus francolinus) in the Central Punjab plains.” 

Proc. 12th Pakistan Cong. Zool. Zoological Soci. Pakistan, Lahore, 60 – 161. (Abstract). 

22 Islam, K. 1999. “Erckel’s Francolin (Francolinus erckelii), Black Francolin (Francolinus francolinus), Grey Francolin 

(Francolinus pondicerianus).” The Birds of North America. 

23 Akber, M., R. A. J. Khan, S. Mehboob and Z. U. Nisa. 2005. “Wildlife of border belt Game Reserve, District Narowal, 

Punjab, Pakistan.” Pak. J. Life Soc. Sci., 3 (1-2): 13-17. 

24 Charalambides, M. 1994. “Black Francolin. In Birds in Europe: Their Conservation Status. BirdLife Conserv. Ser. No. 3, 

BirdLife Intl. Cambridge, UK. pp. 218-219. 

25 Kovács, A., N. P. Williams and C. A. Galbraith. 2014. Saker Falcon Falco cherrug Global Action Plan (SakerGAP), including 

a management and monitoring system, to conserve the species. Raptors MOU Technical Publication No. 2. CMS Technical 

Series No. 31. Coordinating Unit - CMS Raptors MOU, Abu Dhabi, UAE. 
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impacts of agrochemicals, and the rate of decline appears to be particularly severe in the species’ 

Central Asian breeding grounds. 

97. The majority of Saker falcons were traditionally trapped during the autumn migration of 

juveniles and extensive post-breeding movements of adults. However, in recent times, trappers are 

believed to have extended their illegal activities both temporally and geographically, including into 

regions hosting Saker breeding populations; thus, trapping has become unsustainable in many areas. 

Trappers are often local people or at least cooperate with the local community. Many trapped falcons 

die in the process of illegal trapping, keeping and transportation. 

98. Based on falcon hospitals’ data, the estimated number of Saker falcons trapped in 2004 was 

6,825 to 8,400 individuals, with the vast majority being juvenile females, while over 90% of the Saker 

falcons seen in the Gulf States were females. therefore, one of the central issues in the Saker trapping 

and trade, legal or illegal, is the reported preference of consumers for females. Populations 

experiencing an excess of unpaired adult males would appear to be suffering from excessive trapping 

of females.26 

D.5.2. Canals’ Impact on Birds 

D.5.2.1. Construction Phase Impacts 

99. Bird species are likely to be affected by loss/degradation of breeding/feeding habitat and 

disturbance—presence of people, artificial lighting and noise. These impacts will be associated with 

the construction of the canals, staff camps, transportation of vehicles and heavy machinery, and other 

associated facilities in the project area. Construction impacts may be confined to the project 

components and up to 500 m around them, i.e., the Area of Influence. 

100. Noise generated during construction activities has potential impact on the birds’ hearing and 

behaviour. The noise impacts on the birds can be classified into the following categories: 

• Temporary Threshold Shift (TTS): A TTS is a temporary hear loss that lasts from seconds to 

days depending on the intensity and duration of the noise to which the bird was exposed. 

• Masking: Continuous noise of sufficient intensity may mask signals of birds that are used to 

communicate between conspecific or recognize biological signals, and impairing detection of 

sounds of predators and/or prey. 

101. However, it is noticed that many resident birds build nest along the roads despite of noise 

from high volume of traffic. Hence, noise may not have major impact on the breeding and nesting 

species. These species are found to be very adaptable in different conditions and their populations 

are commonly found in stable conditions. They are likely to readjust their breeding ranges in nearby 

areas due to their remarkable adaptive ability. 

D.5.2.2. Operational and Maintenance Phase Impacts 

102. Adverse effects (noise and dust pollution) to migratory birds, raptors and avian species and 

other wildlife species may occur if the activities associated with operation and maintenance of the 

 

26 Collar, N. et al. 2013. A review of key knowledge gaps concerning the biology and ecology of the Saker falcon Falco 

cherrug and the socioeconomic factors affecting its use. Saker falcon task Force objective 6 Working Group Report. In: 

Williams, N. P., C. Galbraith & A. Kovács (eds.). Compilation Report on Workplan Objectives 4 – 8, including a modelling 

framework for sustainable use of the Saker Falcon Falco cherrug. CMS Raptors MoU Coordinating Unit, Saker Falcon Task 

Force, Abu Dhabi, UAE. 
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canal are not managed properly. Another threat to birds as well as animals is hunting and potential 

collision with wildlife due to over speeding by the project vehicles. 

D.5.2.3. Canals’ Impact on Migratory Birds 

103. A positive impact of canals’ construction and operation is expected on the migratory birds. 

The construction of branches of the Greater Thal Canal will provide a refuge and staging habitat for 

migratory bird species. It is envisaged that once the canal is constructed and project is completed, 

this will attract more water birds in winter, and the water birds wintering in the surrounding wetlands 

will have an alternative site for resting. The magnitude of this impact on water birds and the resulting 

effect may be minor given that species of medium conservation value are likely to be attracted by the 

canal. 

D.5.2.4. Mitigation Measures 

104. All appropriate officials including managers, supervisors, engineers, wildlife biologists, 

dispatchers and labours should be properly trained in avian/biodiversity issues. This training should 

encompass the conservation/environmental rules of conduct; reasons, need, and method by which 

employees should report an avian mortality; nest management protocols, disposal of carcasses; 

applicable regulations and the consequences of non-compliance. Awareness raising programs and 

conservation based trainings should be a regular feature. 

105. To reduce noise levels from construction activities, acoustic enclosure should be placed to 

cover the equipment. During migratory bird season; if there is concentration of birds near high noise 

generation activities, the contractor can deter the birds from those areas by using light reflective 

devises, waterfowl simulation gunshots, bird deterrent distress and alarm calls, etc. 

106. Minimising the speed of service vehicles along the canal and maintenance of generators will 

reduce the dust production as well as noise pollution and thereby limit the zone of influence. 

107. The operation and maintenance phase impacts can be addressed by restricting the project 

personnel working or residing on-site from illegal hunting, enforcing speed limits along project roads 

and displaying warning signs for the drivers about the possibility of wildlife encounters in areas of 

high wildlife activity. 

Table 7: Mitigation and enhancement measures for impacts on biodiversity receptors 

Biodiversity Receptors & 

Potential Impacts 

Mitigation & Enhancement 

Measures 

Time Scale Responsibility  

Loss and degradation of 

terrestrial habitat, habitat 

fragmentation. 

Minimise habitat loss and 

degradation, prohibit off-

road driving, reduce dust 

levels by using water sprays. 

During Construction Contractor 

Implement on site restoration 

and off-site habitat creation. 

End of construction Contractor 

Disturbance to birds because 

of construction noise. 

Implement noise reduction 

measures. 

During construction Contractor 

Disturbance to wildlife 

because of artificial lighting. 

Reduce and control artificial 

lighting. 

During construction Contractor 
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Biodiversity Receptors & 

Potential Impacts 

Mitigation & Enhancement 

Measures 

Time Scale Responsibility  

Biodiversity loss because of 

hunting and poaching by 

construction staff. 

Implement ban on hunting 

and poaching by construction 

and operational staff. 

During construction 

During operation 

Contractor 

Killing of birds and 

destruction of nests during 

vegetation clearance. 

Check for nesting birds 

before vegetation clearance. 

Within 48 hours of 

vegetation clearance 

at each site 

Contractor 

Habitat enhancement for 

water birds. 

Grading of canal edges to 

create shallow water for 

water birds 

During construction 

and before 

inundation 

Contractor 

Increased road kills Install road signs to highlight 

the risk of collision with 

animals and limit speed 

During construction Contractor 

 

D.6. Validation of IBAT Proximity Report 

108. Based on actual observations during October 2019 and August 2020 surveys, or review of the 

relevant literature, Table 8 presents the validated status of the threatened faunal species identified 

through IBAT. 

Table 8: Validation status of the species identified through IBAT proximity report 

Scientific Name Common Name Red List 

Category 

Validation Status 

BES-I BES-II 

Anacyclus pyrethrum Atlas daisy VU Not found Not found 

Aquila heliaca Eastern imperial eagle VU Not found Not found 

Aquila nipalensis Steppe eagle EN Not found Not found 

Aquila rapax Tawny eagle VU Found Found 

Axis porcinus Hog deer EN Not found Not found 

Aythya ferina Common pochard VU Not found Not found 

Chlamydotis macqueenii Asian houbara bustard VU Found Not Found 

Chrysomma altirostre Jerdon's babbler VU Not found Not found 

Ciconia episcopus Asian woollyneck VU Not found Not found 

Clanga clanga Greater spotted eagle VU Not found Not found 

Columba eversmanni Yellow-eyed pigeon VU Not found Not found 

Crocodylus palustris Mugger VU Not found Not found 

Falco cherrug Saker falcon EN Found Not found 

Gyps bengalensis White-rumped vulture CR Not found Not found 

Haliaeetus leucoryphus Pallas's fish-eagle EN Not found Not found 
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Scientific Name Common Name Red List 

Category 

Validation Status 

BES-I BES-II 

Leptoptilos dubius Greater adjutant EN Not found Not found 

Manis crassicaudata Indian pangolin EN Not found Not found 

Marmaronetta angustirostris Marbled teal VU Not found Not found 

Neophron percnopterus Egyptian vulture EN Not found Not found 

Oxyura leucocephala White-headed duck EN Not found Not found 

Panthera pardus Leopard VU Not found Not found 

Platanista gangetica South Asian river dolphin EN Not found Not found 

Rynchops albicollis Indian skimmer VU Not found Not found 

Saxicola macrorhynchus White-browed bush chat VU Not found Not found 

Sterna acuticauda Black-bellied tern EN Not found Not found 

Tor putitora Himalayan mahseer EN Not found Not found 

Ursus thibetanus Asiatic black bear VU Not found Not found 

Vanellus gregarius Sociable lapwing CR Not found Not found 

Source: IBAT Proximity Report, 2018. Generated under licence 1394-2475 from the Integrated Biodiversity Assessment 

Tool on 13/06/2019. http://www.ibat-alliance.org. 

Notes: CR = Critically Endangered, EN = Endangered, VU = Vulnerable. 
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E. OVERALL THREATS, ROOT CAUSES AND 

MITIGATION MEASURES 

109. Development projects if not managed accordingly may cause unprecedented and irreversible 

loss to the native flora, fauna and the natural habitats. Construction of canals are no exception and 

mostly have directly or indirectly induced negative as well as positive impacts on natural habitats and 

species of key concern; however, most of such impacts can be avoided, minimised or mitigated by 

careful project siting, taking special care to avoid passing through protected areas (rakhs) and causing 

least disturbance to the associated fauna of special concern. In case of Thal Canal Irrigation 

Investment Program (GTCIIP), direct environmental as well as biological adverse impacts are generally 

simpler and can be avoided, minimised or mitigated by the construction teams and contractors by 

practicing sound canal engineering; maintaining good drainage and natural water flows; minimizing 

canal-side habitat loss; and exercising care in the siting and designing the borrow pits, construction 

camps and other complementary facilities. However, in case the GTCIIP induced negative impacts on 

the biodiversity seem more inventible, establishment of strict protection zones alongside the 

proposed canals, compensatory protected areas (rakhs), and preparation and implementation of 

management plans for species of special concerns are recommended to offset the expected canal-

related natural habitat loss. This requires a strong and effective inter-agency collaboration between 

the Irrigation Department, the Punjab Environmental Protection Agency, and the Punjab Forest, 

Wildlife and Fisheries Department. Environmental rules for contractors, including transparent 

penalties for noncompliance, need to be incorporated within the bidding documents and the 

contracts. 

E.1. Conservation Challenges 

E.1.1. Policy Failure 

110. Policy formation at the national level awards scant attention to effects on natural resources. 

Water, agriculture and land related policies are key examples of this situation. Lack of an effective 

system to record and delineate seasonal and perennial area of wetlands leads to land encroachment. 

The lack of a comprehensive National Wetlands Management Strategy exacerbates the situation as 

no guidelines are present to direct the policy process in integrating wetlands related concerns. The 

same applies to other types of habitats. 

E.1.2. Institutional Inefficiency 

111. Lack of enforcement of conservation related legislation due to an acute shortages of 

equipment and physical resources, is a core issue leading to deprivation of natural resources. This 

results in the continuation of harmful activities such as hunting of endangered species within the 

protected areas. Similarly, extraction of fuel wood from government-owned forests remains 

unchecked due to lack of staff and other physical resources. Inadequacy of training, skills and physical 

resources also hinders the Punjab FWFD in formulating management plans, monitoring biodiversity 

and implementing in-situ conservation measures. Additionally, the FWFD lacks experience in 

engaging the custodian communities in protected areas management. 

E.1.3. Agrochemical Contamination 

112. The farmers frequently make an indiscriminate use of pesticides and insecticides. There are a 

great number of insectivorous birds, which are greatly affected due to these insecticides. Diesel 

pumps for the extraction of water lead to leakage of oil, which directly pollutes surface and ground 
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water. The agriculture runoff is posing a serious threat to the aquatic fauna including fish and aquatic 

birds. Unsustainable agricultural practices at various places in the catchments are destroying the 

natural habitat of the wildlife. Due to lack of awareness, the ecological damage and human dangers 

of chemical pollution are also increasing manifold. 

E.2. Cumulative Impacts and Management Recommendations 

113. There is no doubt that the desert communities have lived in the area since centuries and have 

adapted to adverse physical environments. They have deep understanding of existing resources and 

have maintained their living patterns accordingly. Though main emphasis of the baseline ecological 

survey was to investigate the ecological attributes of the areas; however, a few obvious cumulative 

impacts of the prosed project to the social and economic conditions in the Choubara Branch are 

summarised here. 

114. Highly positive and significant cumulative impacts are expected on property values because 

of the construction and operationalisation of the Choubara Branch Canal. For instance, the price of 

land (mainly sand dunes) will be increased manifold having become cultivable due to this initiative. 

Positive and significant impacts are also anticipated in relation to economic activity around the 

proposed canal; however, the extent of this effect will rely on the coordinated planning between 

water availability, its optimum use, distribution and land use planning. There is ample scope for 

enhancing livelihoods opportunities for the communities in changing climate by bringing in new 

knowledge and ideas, and systematically integrating these with traditional indigenous knowledge and 

skills. The local economy will also benefit primarily by increased temporary and permanent 

employment opportunities, the project will create considerable non-technical jobs for local 

enterprises, such as security, and provision of goods and services. 

115. Crop productions in command area will be increased after the construction of canal. Major 

food crops such as wheat, maize, sorghum and barley will replace the desert into agriculture lands. 

On the other hand, invasive as well high delta tree crops such as Eucalyptus may replace the native 

trees due to its market value. In un-irrigated area of Mankera Tehsil, from where Choubara Branch is 

to be constructed, has much better and undisturbed habitat for houbara bustard. But as soon as the 

construction of the Choubara Branch will be completed, the desert ecology of the area will be 

converted into agricultural one. The natural vegetation will be cleared, habitats will be disturbed and 

connectivity between the habitats will be disrupted due to expansion of agricultural lands and 

development of infrastructure. As a consequence, much of the native fauna including mammals, birds 

and reptiles will move to the areas which are less disturbed. This may result in the loss of prime habitat 

of houbara bustard and other biodiversity of the area. Compensatory protected areas should be 

established and protected to offset the loss of natural habitats from the project. It must be 

ecologically similar to, and no smaller than, the rakh/natural habitat area lost or degraded by the 

GTCIIP. The costs of establishing and managing compensatory protected areas must be considered 

part of the costs of the overall GTCIIP. Such initiative will provide an opportunity to turn a negative 

project feature (natural habitat loss) into something environmentally beneficial in the form of new or 

improved existing rakhs. To sustain such initiatives certain percentage from the collected Abiana may 

be earmarked. 

116. Replacing the desert ecology into agriculture may also lead to population increase that has 

already accelerated enormously during the past few decades especially after the construction of Thal 

Canal. Use of intensive farming methods to obtain the maximum yield of crop from the farmed land 

may increase the probability of application of chemical fertilizers and the widespread use of pesticides 

which would ultimately have an adverse effect on the avifauna, small mammal and reptiles. The 

farmers frequently make indiscriminate use of pesticides and insecticides. There are a great number 
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of insectivorous birds, which are greatly affected due to these insecticides. Slowing and eventually 

reversing the population growth and minimising their footprints, awareness raising, provision of 

agricultural extension services and reproductive health services must be planned and implemented 

accordingly. 

117. Canal can impede the movement of many animal species especially reptiles and mammals. 

Barriers to the movement of animals can lead to fragmentation of populations. Isolation caused by 

physical barriers to movement, such as canals, may reduce gene flow causing genetic effects that in 

the extreme could result in local extirpation. For small mammals, it could result in ecosystem level 

alterations because of their importance as seed dispersers and their role as prey for such predators 

as jungle cat and birds of prey. 

118. The construction of canal will provide a refuge and staging habitat for migratory bird species 

and mammals such as jangle cat. It is envisaged that once the canal is completed, this will attract more 

water birds in winter, and the water birds wintering in the surrounding wetlands will have an 

alternative site for resting. Further, due to seepage, water bodies/wetlands may be created in the 

surrounding areas which will provide food and habitat to many bird species. 

E.3. Mitigation Measures 

119. Following are general mitigation measure to produce significant net environmental benefits—

a win-win outcome: 

i. ADB’s environmental and social safeguards, and national as well provincial laws should be 

implemented in letter and spirit. 

ii. Agencies responsible for the planning, building, and maintaining the canals should reconcile 

the improvement of transportation infrastructure with the need to avoid serious damage to 

natural habitats and biodiversity. 

iii. Induced impact of GTCIIP may result in extensive clearing of rakhs, cutting of trees, hunting 

etc. To prevent serious and often irreversible induced impacts, new canal alignments may 

avoid crossing or even passing close to critical natural habitats, unless effective mechanisms 

are in place to control these impacts. 

iv. The siting of construction camps, storage yards and other complementary works can affect 

biodiversity. To the extent feasible, these facilities should never be sited within rakhs. If 

unavoidable, any camp buildings or similar facilities should be removed following canal 

construction, unless the protected area agency wishes to keep them for management 

purposes. 

v. In the areas which were natural habitats prior to camp establishment, the natural vegetation 

should be restored as part of camp removal. It is important for the native species and 

ecosystems that no invasive exotic species be introduced. 

vi. To minimize harm to biodiversity during canal construction (or improvement, rehabilitation, 

or maintenance), it is important to regulate the behaviour of workers in the field. Specifically, 

workers on canal projects should be prohibited from hunting, fishing, wildlife capture 

(including for pets), plant collection or burning of natural vegetation, anywhere in or near the 

project area. Workers need to be clearly sensitised of these and similar environmental rules 

of conduct, along with the penalties for noncompliance. 

vii. To ensure that damage to biodiversity (or other environmental concerns) is avoided or 

properly mitigated in the field, strict environmental supervision of canal works is needed. This 

is especially important for projects in natural habitats and other environmentally sensitive 

areas. 
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viii. Bidding documents and contracts for canal works must specify the environmental rules which 

contractors would be required to follow, along with noncompliance penalties and 

environmental supervision arrangements. 

ix. Local people should be given training about conservation strategies and the efficient use of 

the local fuels to minimise losses to the vegetation cover of the area. 

x. Local support for biodiversity conservation efforts is vital. Local people should be encouraged 

to get involved in awareness programmes that focus on the cultural, economic and ecological 

value of biodiversity in the area. 

xi. The Punjab FWFD should strictly enforce the regulations regarding illegal hunting of resident 

and migratory birds in the area. It must be strengthened and provided facilities to impose 

wildlife legislation for conservation and protection of the biodiversity of the area. 

xii. The international conservation organisations, like Worldwide Fund for Nature, Pakistan 

(WWF-Pakistan) and IUCN Pakistan, Houbara Foundation International Pakistan and many 

others working for the cause of conservation must come forward and play active role. They 

may initiate conservation projects and baseline studies on the flora and fauna of entire 

Bhakkar and Layyah Districts. 

120. A few specific mitigation measures are given in Table 9. Effective implementation of these 

mitigation measures would go a long way towards reducing the conflicts that exist between canal 

works and biodiversity conservation. 

Table 9: Specific mitigation measures 

Discipline Potential Issue / Concern Mitigation Measures Responsibility 

Phase: Construction through Closure 

Habitat Direct vegetation (and 

wildlife habitat) loss, 

alteration, and 

fragmentation from the 

physical footprint of the 

project. 

Limit the area of project footprint and 

limit disturbance from employees. 

No vegetation removal should occur 

during sensitive wildlife breeding seasons 

such as the migratory bird nesting season. 

Retain existing low-lying vegetation along 

the proposed canal thereby minimising 

vegetation clearing and allowing for the 

maintenance of root masses and ground 

vegetation that will reduce the potential 

for erosion and encourage continued 

vegetation growth through operations 

and beyond closure. 

Maintain vegetated buffers adjacent to 

the canal. 

Project 

Management 

Irrigation Dept. 

FWFD 

Avifauna Project preparation, 

construction, operation 

and closure activities can 

increase the risk of nest 

destruction and mortality 

of local and migratory 

birds. 

Limit risk of nest destruction and mortality 

of local and migratory birds. 

Project 

Management 

FWFD 

Irrigation Dept. 

Mammals Wildlife-vehicle collisions 

and physical hazards on 

the Project site may cause 

Reduce risk of mortality to wildlife by 

setting reduced speed limits. 

Project 

Management 

FWFD 
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Discipline Potential Issue / Concern Mitigation Measures Responsibility 

injury / mortality to 

individual animals. 

Irrigation Dept. 

Small 

Mammals & 

Reptilian 

Fauna 

Attractants (e.g., food 

waste, oil products) may 

increase wildlife-human 

encounters and result in 

the loss (destruction or 

relocation) of individual 

animals. 

Attractants may also 

increase predator 

numbers and thereby 

increase predation risk on 

prey species. 

Use standard protocols of camp 

management and waste management. 

Project 

Management 

FWFD 

Irrigation Dept. 

Phase: Construction 

Habitat Adverse effects to of 

associated fauna due to 

the loss of habitat or 

noise disturbance. 

Develop a compact project site to reduce 

overall habitat loss and to limit the 

potential adverse effects related to 

interference with wildlife movement. 

Utilise existing infrastructure for access 

and minimise construction of new roads 

and other corridors wherever alternatives 

exist. 

Include wildlife awareness information in 

regular safety and environmental 

inductions. Project personnel should be 

made aware of seasonal changes 

vegetation and its importance. 

Project 

Management 

FWFD 

Irrigation Dept. 

Avifauna Adverse effects to local 

and migratory avian 

species at risk due to loss 

of habitat or noise 

disturbance. 

Construct the canal outside migratory bird 

breeding season. 

Install conductor wires at a sufficient 

distance apart to prevent the accidental 

electrocution (contact of wingtips with 

wire) of large avian species. 

Utilize existing infrastructure for access 

and minimize construction of new roads 

and other corridors where possible. 

Project Management should contact the 

FWFD officials within 24 hours if houbaras 

are recorded nesting on site. 

Project 

Management 

FWFD 

Irrigation Dept. 

Mammals Adverse effects to 

mammal species at risk 

due to loss of habitat or 

noise disturbance. 

Enforce speed limits on the Project roads 

to reduce the potential for collisions with 

wildlife. Signs warning drivers of the 

possibility of wildlife encounters should 

be posted in areas of high wildlife activity. 

No hunting should be permitted by 

Project personnel while working or 

residing on-site. 

Project 

Management 

FWFD 

Irrigation Dept. 
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Discipline Potential Issue / Concern Mitigation Measures Responsibility 

Educate project personnel on how to 

handle food and food wastes in a 

responsible manner and create and 

enforce policies to ensure no feeding of 

wildlife. 

Advise Project personnel not to interfere 

or harass wildlife. 

Small 

Mammals & 

Reptilian 

Fauna 

Adverse effects to small 

mammals and reptilian 

fauna due to loss of 

habitat or noise 

disturbance. 

Educate project personnel on how to 

handle food and food wastes in a 

responsible manner and create and 

enforce policies to ensure no feeding of 

small mammals and reptiles. 

Project 

Management 

FWFD 

Irrigation Dept. 

Phase: Operation 

Habitat Adverse effects to 

vegetation communities 

due to activities 

associated with the 

maintenance of the canal 

and the need for periodic 

clearing of tall woody 

vegetation to ensure 

adequate clearance below 

the conductors. 

The generation of dust by operation 

service vehicles expected to be limited 

and can be minimised by having these 

vehicles drive slowly along the canal. 

Irrigation Dept. 

FWFD 

Mammals Adverse effects to large 

mammals due to activities 

associated with 

maintenance of the canal. 

Include wildlife awareness information in 

regular safety and environmental 

inductions. 

Project personnel will be advised not to 

interfere or harass or feed wildlife. 

Project personnel will be made aware of 

seasonal changes in local large mammal 

behaviour or presence. 

Project personnel will be required to 

handle food and food wastes in a 

responsible manner. 

No hunting by Project personnel will be 

permitted while working or residing on- 

site. 

Enforce speed limits on Project roads to 

reduce the potential for collisions with 

wildlife. 

Signs warning drivers of the possibility of 

wildlife encounters will be posted in areas 

of high wildlife activity. 

Irrigation Dept. 

FWFD 

Avifauna Adverse effects to 

migratory birds, raptors 

and avian species at Risk 

due to activities 

Minimise the speed of service vehicles 

along the canal to minimize dust 

production and thereby limit the zone of 

influence. 

Irrigation Dept. 

FWFD 
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Discipline Potential Issue / Concern Mitigation Measures Responsibility 

associated with 

maintenance of the canal. 

Small 

Mammals & 

Reptilian 

Fauna 

Adverse effects to 

vegetation communities 

due to activities 

associated with the 

dismantling of temporary 

infrastructure. 

Timely removal of canal infrastructure to 

minimize the potential for ground 

disturbance and soil erosion by 

equipment and vehicles and to reduce the 

necessity for creation of additional 

permanent access roads. 

Retain existing low-lying vegetation 

ground cover thereby minimizing 

vegetation clearing and allowing for the 

maintenance of root masses and ground 

vegetation that will reduce the potential 

for erosion and encourage continued 

vegetation growth beyond closure. 

Minimise the speed of service vehicles on 

Project roads and along the canal to 

lessen dust production and thereby limit 

the zone of influence.  

Project 

Management 

Irrigation Dept. 

FWFD 

Phase: Closure 

Habitat  Adverse effects to 

vegetation due to 

activities associated with 

the closure of project and 

removing of infrastructure 

and equipment  

An operating agreement between the 

agency responsible for canal construction 

as well as its maintenance (Irrigation 

Department) and between FWFD be 

signed and implemented accordingly. 

Plant the barren area along the canal with 

native tree species 

Canal authorities should assist the FWFD 

in planting equivalent to the disturbed 

area due to canal construction. 

Use the existing infrastructure for access 

and minimize construction of new roads 

and other corridors where other 

alternatives exist. 

To minimize the fragmentation of 

habitats, fragmentation and genetically 

isolation of species of key concern careful 

planning of infrastructure corridors are 

recommended. GTCIIP should maintain 

native tree canopy cover along the canal 

so birds could successfully nest and cross 

the canal over arboreal “bridges”. 

Irrigation 

Department 

FWFD 

Mammals Adverse effects to large 

mammals due to closures 

of project and removing 

of equipment 

Certain percentage from the collected 

Abiana should be earmarked for 

conservation initiatives especially for 

monitoring the wild fauna. 

Irrigation 

Department 

FWFD 
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Discipline Potential Issue / Concern Mitigation Measures Responsibility 

Construction facilities near rakhs or 

protected areas should be converted into 

Rehabilitation and Information Centres. 

In case passing through the existing 

rakhs/natural habitat is inevitable, 

compensatory protected areas should be 

established and protected to offset the 

loss of natural habitats from the project. 

It must be ecologically similar to, and no 

smaller than, the rakh/natural habitat area 

is lost or degraded by the GTCIIP. 

The costs of establishing and managing 

compensatory protected areas must be 

considered part of the costs of the overall 

GTCIIP. Such initiative will provide an 

opportunity to turn a negative project 

feature (natural habitat loss) into 

something environmentally beneficial new 

or strengthened existing rakhs. 

Avifauna Adverse effects to 

migratory birds, raptors 

and avian species at Risk 

due to activities 

associated with the 

removal of the 

equipment. 

Canal authorities should assist the FWFD 

in devising and implementing detailed 

management plan for houbara bustard. 

The departmental personnel should be 

advised not to interfere or harass or feed 

wildlife. 

Irrigation 

Department 

FWFD 
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Map 1: Baseline survey field 

 
Note: The map was prepared based on the site maps provided by the TRTA Consultant Team. The actual map is on A0 

size for better printing results. 
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Map 2: Habitat survey locations 
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Map 3: Major habitats in the project area 
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Map 4: Landcover in the project area 
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Map 5: Major rakhs in the project area 
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Map 6: Thal Game Reserve vis-à-vis the project area 
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Map 7: Floral survey locations 
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Map 8: Family-wise distribution of flora in the project area 
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Map 9: Sighting of large mammals 
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Map 10: Sighting of small mammals 
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Map 11: Sighting of amphibians and reptiles 
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Map 12: Sighting of avifauna 

 



GTCIIP Baseline Ecological Survey: Consolidated Report 

57 

Map 13: Sighting of houbara bustard 
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Map 14: Sighting of black and grey partridge (francolin) 
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Kareer (Capparis decidua) 

 

 
Kareer (Capparis decidua) 
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Walaiti Kikar (Prosopis cineraria) 

 

 
Walaiti Kikar (Prosopis cineraria) 
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Bajra (Pennisetum glaucum) 
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Tamarix (Tamarix aphylla) 
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Shisham (Dalbergia sissoo) 

 

 
Kikar (Acacia nilotica) 
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Khajoor (Phoenix sylvestris) 

 

 
Kana/Sarcanda (Saccharum bengalense) 
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Kandi (Prosopis cineraria) 
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Lachi/ Sufeda (Eucalyptus camaldulensis) 
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Bitter Apple/Tuma (Citrullus colocynthis) 

 

 
Sufaid Boi (Aerva javanica) 
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Aqq (Calotropis procera) 

 

 
Aqq (Calotropis procera) 
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Bajra (Pennisetum glaucum) and lemon cultivation 

 

 
Bajra (Pennisetum glaucum) cultivation 
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Lachi/Sufeda (Eucalyptus camaldulensis) plantation 

 

 
Lachi/Sufeda (Eucalyptus camaldulensis) plantation 
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A dilapidated road in Thal 

 

 
Kaana/Sarkanda and Eucalyptus along the road road in Thal 
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Gram (channa) cultivation in Thal 

 

 
Ploughed land ready for sowing 
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Headworks on Thal Canal 

 

 
Ploughing in Thal using camals 
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Infestation of Walaiti Kikar (Prosopis cineraria) in Eucalyptus plantation 

 

 
Camel – a valuable draft animal for Thar 
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A beautiful sunset scene in Thal 
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Lachi/Sufeda (Eucalyptus camaldulensis) 
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Lachi/Sufeda (Eucalyptus camaldulensis) 
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Data collection – interview with a grazier 

 

 
Jackal footprint 
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Jackal footprint 

 

 
Jungle Cat footprint 
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Jungle Cat footprint 

 

 
Porcupine footprint 
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Porcupine droppings 

 

 
Porcupine quills 
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Catching a lizard for identification 

 

 
Indian fringe-fingered lizard (Acanthodactylus cantoris) juvenile 
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Indian fringe-fingered lizard (Acanthodactylus cantoris) 

 

 
Black cobra (Naja naja) 
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Saw-scaled viper (Echis carinatus) 

 

 
Bull frog (Hoplobatrachus tigerinus) 



GTCIIP Baseline Ecological Survey: Consolidated Report 

86 

 
Afghan ground agama (Trapelus megalonyx) 

 

 
3-toed sand swimmer (Ophiomorus tridactylus) 
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Tree lizard (Calotes versicolor) 

 

 
Bengal monitor (Varanus bengalensis) 
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Common river turtle (Hardella thurjii) 

 

 
Palm squirrel (Funambulus pennantii) 
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Asian houbara bustard (Chlamydotis macqueenii) [File Photo] 

 

 
Common hoopoe (Upupa epops) 
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Common raven (Corvus corax) 

 

 
Grey francolin (Francolinus pondicerianus) 
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White-throated kingfisher (Halcyon smyrnensis) 

 

 
Indian roller (Coracias benghalensis) 
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Eurasian-collared dove (Streptopelia decaocto) 

 

 
Little green bee-eater (Merops orientalis) 
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Pied bush chat (Saxicola caprata) 

 

 
Rufous-fronted prinia (Prinia bucanani) 
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European roller (Coracias garrulous) 

 

 
Greater coucal (Centropus sinensis) 



GTCIIP Baseline Ecological Survey: Consolidated Report 

96 

 
Laughing dove (Streptopelia senegalensis) 

 

 
Pied cuckoo (Clamator jacobinus) 
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Shikra (Accipiter badius) 

 

 
Long-legged buzzard (Buteo rufinus) 
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Red velvet mite (Trombidiidae) 

 

 
Bengal monitor (Varanus bengalensis) 
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Indian fringe-fingered lizard (Acanthodactylus cantoris) 

 

 
Desert monitor (Varannus griseus) 
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Desert hare (Lepus tibetanus) 

 

 
Asiatic Jackal (Canis aureus) 
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Red fox (Vulpes vulpes) 

 

 
Footprint of Asiatic Jackal (Canis aureus) 
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Ber (Ziziphus nummularia) 

 

 
Kandi (Prosopis cineraria) 
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Shareen (Albizzia lebbeck) 

 

 
Gaz (Tamarix aphylla) 



GTCIIP Baseline Ecological Survey: Consolidated Report 

104 

 
Peepal (Ficus religiosa) 

 

 
Karir (Capparis decidua) 
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Kaneer (Thevetia nerifolia) 

 

 
Karir (Capparis aphylla) 
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Shareen (Albizia lebbeck) 

 

 
Elephant grass (Typha elephantina) 
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Kaner (Nerium oleander) 

 

 
Tamarix aphylla 
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Kandi (Prosopis cineraria) 

 

 
Dhaman (Cenchurus ciliaris) 
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Castor Bean (Ricinus communis) 

 

 
Tali (Dalbergia sissoo) plantation 
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Kikar (Acacia senegal) 

 

 
Pelu (Salvadora persica) 
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Khajoor (Phoenix dactylifera) 

 

 
Shelterbelts of Eucalyptus plantation in Thal 
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Khavi (Cymbopogon jwarancusa) 

 

 
Khavi (Cymbopogon jwarancusa) 
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Wild Beer (Ziziphus mauritiana) 

 

 
Typical Thal landscape 
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Shelterbelt plantation 

 

 
Jand (Prosopis cineraria) 
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Jand (Prosopis cineraria) 

 

 
Hay storage 
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Wild Beer (Ziziphus mauritiana) 

 

 
Rangeland at sunset 
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Rangeland 

 

 
Wild Beer (Ziziphus mauritiana) 
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Kareer (Capparis decidua) 

 

 
A mosque amidst rangeland 
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Shelterbelt plantation 

 

 
Rangeland 
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Rangeland 

 

 
Sufaida (Eucalyptus Plantation) along sand covered road 
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Shingle road 

 

 
Typical dryland vegetation 
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A dry water channel 

 

 
Sheep (Ovis aries) 
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Sheep (Ovis aries) 

 

 
Sheep (Ovis aries) 
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Sheep (Ovis aries) and goat (Capra aegagrus hircus) 

 

 
Sheep (Ovis aries) and goat (Capra aegagrus hircus) 
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Arabian camel (Camelus dromedarius) 

 

 
Arabian camel (Camelus dromedarius) 
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Indian wild ass (Equus hemionus khur) 

 

 
Rangeland 



GTCIIP Baseline Ecological Survey: Consolidated Report 

127 

 
Grazier’s dog 

 

 
Goat (Capra aegagrus hircus) 
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A barn 

 

 
Hey storage 
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Sheep (Ovis aries) and goat (Capra aegagrus hircus) 

 

 
Carcasses of dead sheep due to disease in Rakh Mani 
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Cows at grazing 

 

 
Shareen (Albizia lebbeck) 



GTCIIP Baseline Ecological Survey: Consolidated Report 

131 

 
Buffaloes 

 

 
Brick construction replacing mud houses 
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An old house 

 

 
A typical view of rural life 
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An aerial view of Thal 

 

 
An aerial view of Thal 



GTCIIP Baseline Ecological Survey: Consolidated Report 

134 

 
Community meeting 

 

 
Community meeting 
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Community meeting 

 

 
Community meeting 
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Community meeting 

 

 
Community meeting 
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Community meeting 

 

 
Community meeting 
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Team meeting key informants 

 

 
Team with key informants 
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Mechanisation in rural life 

 

 
Mechanisation in rural life 
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Woman and man; partners in work 

 

 
Break during work 
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A rural household 

 

 
Woman at work 
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Future 

 

 
Happiness to see GTC materialising 
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Woman at work 

 

 
A manifestation of generalised socioeconomic status in Thal 
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Data collection planning 

 

 
Data collection planning 



GTCIIP Baseline Ecological Survey: Consolidated Report 

145 

 
Data collection 

 

 
Data collection 
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Data collection 

 

 
Data collection 
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Data collection 

 

 
Data collection 
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Data collection 

 

 
Data collection 
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Data collection 

 

 
Data collection 
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Hope for future 

 

 

  



GTCIIP Baseline Ecological Survey: Consolidated Report 

151 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXES 

  



GTCIIP Baseline Ecological Survey: Consolidated Report 

152 

Annex 1: Name of locations/villages in project area 

S. # Location Tehsil District BES-I BES-II 

1.  Janjun Sharif Bhakkar Bhakkar ◉ ◉ 

2.  Nahua Village Darya Khan Bhakkar ◉ ◉ 

3.  Jandanwala Kalur Kot Bhakkar ◉ ◉ 

4.  Khoawar Village Kalur Kot Bhakkar ◉ ◉ 

5.  Bhindianwala Mankera Bhakkar ◉ ◉ 

6.  Bumbwala Mankera Bhakkar ◉ ◉ 

7.  Charagh Shah Mankera Bhakkar ◉ ◉ 

8.  Chikkan Village Mankera Bhakkar ◉ ◉ 

9.  Kapai Mankera Bhakkar ◉ ◉ 

10.  Kari Village Mankera Bhakkar ◉ ◉ 

11.  Murshidabad Sharif Mankera Bhakkar ◉ ◉ 

12.  Nanowala Mankera Bhakkar ◉ ◉ 

13.  Pati Bulanda Mankera Bhakkar ◉ ◉ 

14.  Peeng Lar Mankera Bhakkar ◉ ◉ 

15.  Rakh Chikkan Mankera Bhakkar ◉ ◉ 

16.  Rakh Gauharwala Mankera Bhakkar ◉ ◉ 

17.  Rakh Hundalal Mankera Bhakkar ◉ ◉ 

18.  Rakh Karluwala Mankera Bhakkar ◉ ◉ 

19.  Saadwala Mankera Bhakkar ◉ ◉ 

20.  Sanasi Mankera Bhakkar ◉ ◉ 

21.  Sandhilawala Mankera Bhakkar ◉ ◉ 

22.  Shahwala Village Mankera Bhakkar ◉ ◉ 

23.  Head 68 (Palowan Village) Noorpur Khushab ◉ ◉ 

24.  Head GTC 112  Noorpur Khushab ◉ ◉ 

25.  Head Adhikot Nurpur Khushab ◉ ◉ 

26.  Kalwaan Choubara Layyah ◉ ◉ 

27.  Manjhiwala Choubara Layyah ◉ ◉ 
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Annex 2: Survey points and habitats in the project area 

S. # Location/ 

Survey 

Points 

Latitude N Longitude E Findings Habitat BES-I BES-II 

1.  Nahua 

village 

31°47’441 71°32’970 Nahua Distributary 

passing near the 

village 

Sand dunes, desert, Agriculture land, Tamarix aphylla, Tamarix dioca, 

Albizia lebbeck, Acacia nilotica, Acacia albida, Prosopis cineraria, 

Ziziphus nummularia, Kari plants 

◉ ◉ 

2.  Janju Sharif 

(near the 

village) 

31°46’116 71°35’448 Porcupine = 

Footprints (FP) 

Quills = 2 

Sand dune, desert, Agriculture land, Tamarix aphylla, Tamarix dioca, 

Albizia lebbeck, Acacia nilotica, Acacia albida, Prosopis cineraria, 

Ziziphus nummularia 

◉ ◉ 

3.  Gauharwala 

(near the 

village) 

30°43’238 71°34’889 Fox sighted = 1 

Hare sighted = 1 

Porcupine = FP 

Jackal = FP 

Sand dune, desert, Agriculture land, Tamarix aphylla, Tamarix dioca, 

Albizia lebbeck, Acacia nilotica, Acacia albida, Prosopis cineraria, 

Ziziphus nummularia 

◉ ◉ 

4.  Rakh 

Gauharwala 

31°43’315 71°38’124 Fox = FP 

Jackal = FP 

Tamarix aphylla, Tamarix dioca, Albizia lebbeck Acacia nilotica, Acacia 

albida, Prosopis cineraria, Ziziphus nummularia, Acacia jacquemontii 
◉ ◉ 

5.  31°43’345 71°38’121 Fox = FP Tamarix aphylla, Tamarix dioca, Albizia lebbeck, Acacia nilotica, Acacia 

albida, Prosopis cineraria, Ziziphus nummularia, Acacia jacquemontii, 

Prosopis juliflora 

◉ ◉ 

6.  Karluwala 31°35’372 71°36’587 Fox = FP 

Jackal = FP 

Sand dunes, agriculture land, Prosopis juliflora, Tamarix aphylla, 

Tamarix dioca, Prosopis cineraria, Ziziphus nummularia, Acacia 

jacquemontii 

◉ ◉ 

7.  Rakh 

Karluwala 

31°34’732 71°36’762 Jackal sighted = 1 

Jackal = FP 

Hare = FP 

Sand dunes, agriculture land, Tamarix aphylla, Tamarix dioca, Prosopis 

cineraria, Ziziphus nummularia, Acacia jacquemontii, Prosopis juliflora 

◉ ◉ 

8.  Rakh 

Karluwala 

31°35’362 71°35’522 Jackal = FP 

Fox = FP 

Hare = FP 

Sand dunes, agriculture land, Tamarix aphylla, Tamarix dioca, Prosopis 

cineraria, Ziziphus nummularia, Acacia jacquemontii, Prosopis juliflora 

◉ ◉ 
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S. # Location/ 

Survey 

Points 

Latitude N Longitude E Findings Habitat BES-I BES-II 

9.  Bumbwala 

village 

31°39’771 71°39’074  Sand dunes, agriculture land, Prosopis cineraria, Tamarix aphylla, 

Prosopis juliflora 

◉ ◉ 

10.  Nanuwala 31°30’269 71°35’139  Sand dunes, agriculture land, Prosopis cineraria, Tamarix aphylla, 

Prosopis juliflora, Acacia jacquemontii 

◉ ◉ 

11.  Kari Village 31°25’589 71°33’906 Jungle Cat = 

pugmarks 

Fox = FP 

Monitor Lizard = 

FP 

Jackal = FP 

Porcupine = FP 

Sand dunes, agriculture land, Prosopis cineraria, Tamarix aphylla, 

Prosopis juliflora, Ziziphus nummularia, Dalbergia sissoo, Acacia 

jacquemontii 

◉ ◉ 

12.  31°24’756 71°33’771 Jungle Cat 

1=Pugmarks 

Tamarix aphylla, Tamarix dioca, Albizia lebbeck, Acacia nilotica, Acacia 

albida, Prosopis cineraria, Ziziphus nummularia, Acacia jacquemontii, 

Prosopis juliflora 

◉ ◉ 

13.  Shahwala 31°22’960 71°33’403  Sand dunes, agriculture land, Prosopis cineraria, Tamarix aphylla, 

Prosopis juliflora, Ziziphus nummularia 

◉ ◉ 

14.  Mankera 

Village 

32°21’015 71°26’21.8 Porcupine = FP 

Quail voice 

Grey partridge 

(francolin) = 4 

Agriculture field, sand dunes ◉ ◉ 

15.  31°21’056 71°25’286 Shikra sighted = 1 

Ring dove = 7 

◉ ◉ 

16.  Rakh 

Chikkan 

Village 

31°14’164 71°20’434  Azadarich indica, Ziziphus nummularia, agriculture land, sand dunes, 

Eucalyptus sp., Tamarix aphylla, Tamarix dioca, Prosopis cineraria 

◉ ◉ 
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S. # Location/ 

Survey 

Points 

Latitude N Longitude E Findings Habitat BES-I BES-II 

17.  Rakh 

Chikkan 

point-1 

31°12’451 71°28’486 Jackal = FP 

Fox = FP 

Jungle Cat = 

Pugmarks 

Forest Reserve at edge of Choubara tehsil and Mankera tehsil 

Tamarix aphylla, Tamarix dioca, Prosopis cineraria, Ziziphus 

nummularia, Acacia jacquemontii, Prosopis julifora 

◉ ◉ 

18.  Rakh 

Chikkan 

point-2 

31°12’363 71°28’426 Jackal = FP 

Fox = FP 

Jungle Cat = 

Pugmarks 

Grey partridge 

(francolin) =5 

Forest Reserve at the edge of Choubara and Mankera tehsil 

Tamarix aphylla, Tamarix dioca, Prosopis cineraria, Ziziphus 

nummularia, Acacia jacquemontii, Prosopis juliflora 

◉ ◉ 

19.  Rakh 

Chikkan 

point-3 

31°11’151 71°27’266 Jackal = FP 

Fox = FP 

Forest Reserve at edge of Choubara tehsil and Mankera tehsil, Tamarix 

aphylla, Tamarix dioca, Prosopis cineraria, Ziziphus nummularia, Acacia 

jacquemontii, Prosopis juliflora 

◉ ◉ 

20.  Choubara 

Village 

30°55’132 71°30’260 Near Choubara 

Nawahan Kot road 

Tamarix aphylla, Tamarix dioca, Prosopis cineraria, Ziziphus 

nummularia, Acacia jacquemontii, Prosopis juliflora 
◉ ◉ 

Notes: FP = footprint 
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Annex 3: Plant species observed in the project area 

Scientific Name Common Name Local Name Red List Category BES-I BES-II 

Acacia jacquemontii Jungle ber 
 

LC ◉ ◉ 

Acacia nilotica indica  Kikar  LC ◉ ◉ 

Acacia senegal  Kala Kikar  LC ◉ ◉ 

Albizia  Shareen  LC ◉ ◉ 

Albizia lebbeck Siris 
 

LC ◉ ◉ 

Aristida adscensionis Lumb grass  Lumb LC ◉ ◉ 

Azadirachta indica Neem 
 

LC ◉ ◉ 

Bombax ceiba Cotton tree Sumbal LC ◉ ◉ 

Calotropis procera 
 

Aqq LC ◉ ◉ 

Capparis aphyla Karir 
 

LC ◉ ◉ 

Carthamus oxyacantha Kandiyari 
 

LC ◉ ◉ 

Cassia fistula Golden shower Amaltas LC ◉ ◉ 

Cicer arietinum Chickpea Gram  LC ◉ ◉ 

Citrullus colocynthis Bitter apple Tumma  LC ◉ ◉ 

Citrullus lanatus Watermelon  
 

LC ◉ ◉ 

Cordia myxa Assyrian plum  Lasoora  LC ◉ ◉ 

Cyamopsis tetragonoloba Guar 
 

LC ◉ ◉ 

Cymbopogon jwarancusa Lemon grass Khavi LC ◉ ◉ 

Cynodon dactylon Bermuda grass Khabbal LC ◉ ◉ 

Dalbergia sissoo Shisham  Taali LC ◉ ◉ 

Eleusine flagellifera Duthie  LC  ◉ 

Eucalyptus 
 

Sufaida LC ◉ ◉ 

Ficus Fig 
 

LC ◉ ◉ 

Kochia indica  Boi LC  ◉ 

Melia azedarach Bakain Dharaik LC ◉ ◉ 

Mulberry  Toot 
 

LC ◉ ◉ 

Nerium oleander Kaner 
 

LC ◉ ◉ 

Peganum harmala Hermal 
 

LC ◉ ◉ 

Pennisetum glaucum Pearl millet Bajra LC ◉ ◉ 

Phoenix dactylifera Date palm 
 

LC ◉ ◉ 

Poaceae Common grass  
 

LC ◉ ◉ 

Populus euphratica Euphrates Poplar Bhan LC ◉ ◉ 
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Scientific Name Common Name Local Name Red List Category BES-I BES-II 

Prosopis cineraria Kandi Jand LC ◉ ◉ 

Prosopis juliflora Masquet 
 

LC ◉ ◉ 

Ricinus communis Castor bean Arand LC ◉ ◉ 

Saccharum munja Bengal cane Sarkanda LC ◉ ◉ 

Saccharum spontaneum Wild Sugarcane Kai LC ◉ ◉ 

Salsola foetida Lani 
 

LC ◉ ◉ 

Salvadora oleoides Vann 
 

LC ◉ ◉ 

Salvadora persica Pelu Pelu LC ◉ ◉ 

Suaeda fruticosa Bush seepweed Lana LC ◉ ◉ 

Tamarix aphylla Gaz Frash LC ◉ ◉ 

Tamarix articulate Gaz Frash LC  ◉ 

Tecoma undulat Gaz Frash LC  ◉ 

Tribulus terrestris Gokhru Bhakhra LC ◉ ◉ 

Typha elephantina Elephant grass 
 

LC ◉ ◉ 

Xanthium strumarium Mohabbat booti Loodhari booti  LC ◉ ◉ 

Ziziphus nummularia Ber 
 

LC ◉ ◉ 

Note: LC = Least Concern. 
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Annex 4: Medicinal plants of Thal Desert 

Family Species Red List Category 

Aizoaceae Aizoaceae spp. LC 

Amaranthaceae Aerva javanica var. bovei 

Aerva javanica var. javanica javanica 

Amaranthaceae Amaranthus viridis 

LC 

LC 

LC 

Asclepiadaceae Calotropis Asclepiadaceae procera ssp. hamiltonii 

Leptadenia pyrotechnica 

LC 

LC 

Asteraceae Eclipta alba LC 

Boraginaceae Heliotropium crispum 

Heliotropium strigosum 

LC 

LC 

Capparidaceae Capparis decidua 

Cleome brachycarpa 

Cleome scaposa 

Capparidaceae 

Dipterygium glaucum 

LC 

LC 

LC 

LC 

LC 

Caryophyllaceae Cerastium fontanum LC 

Chenopodiaceae Haloxylon stocksii 

Haloxylon salicornicum 

Salsola baryosma 

Chenopodiaceae 

Suaeda fruticose 

LC 

LC 

LC 

LC 

LC 

Convolvulaceae Cressa cretica 

Convolvulus prostrates 

LC 

LC 

Cucurbitaceae Citrullus colocynthis 

Mukia maderaspatana 

LC 

LC 

Cyperaceae Cyperus conglomeratus 

Cyperus rotundus 

LC 

LC 

Euphorbiaceae Euphorbia prostrata 

Euphorbia granulate 

Euphorbia hirta 

LC 

LC 

Malvaceae Abutilon muticum LC 

Mimosaceae Prosopis cineraria 

Prosopis glandulosa 

Acacia nilotica 

LC 

LC 

LC 

Molluginaceae Mollugo cerviana LC 

Myrtaceae Eucalyptus camaldulensis LC 

Nyctaginaceae Boerhavia procumbens LC 

Papilionaceae Crotalaria burhia 

Indigofera argentea 

Alhagi maurorum 

Dalbergia sissoo 

LC 

LC 

LC 
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Family Species Red List Category 

Poaceae Aeluropus lagopoides 

Cenchrus ciliaris 

Echinochloa colona 

Cynodon dactylon 

LC 

LC 

LC 

LC 

Rhamnaceae Ziziphus mauritiana var. spontanea 

Salvadora oleoides 

LC 

LC 

Solanaceae Datura fastuosa 

Withania somnifera 

LC 

LC 

Tamaricaceae Tamarix aphylla LC 

Tiliaceae Corchorus depressus LC 

Typhaceae Typha domingensis LC 

Verbenaceae Phylla nodiflora LC 

Zygophyllaceae Fagonia indica var. indica 

Fagonia indica var. schweinfurthii 

Tribulus longipetalus ssp. longipetalus 

Zygophyllum simplex 

LC 

LC 

LC 

LC 

Source: Hameed, M., M. Ashraf, Al-Quriany, T. Nawaz, M. Sajid, A. Ahmad, A. Younis and N. Naz. “Medicinal Flora of the 

Cholistan Desert: A Review.” Pak. J. Bot., 43: 39-50. 

Note: LC = Least Concern. 
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Annex 5: A preliminary floristic checklist of Thal Desert 

Class/Division Family and Species Red List Category 

Pteridophytes 1. Equisetaceae 

1. Equisetum ramosissimum Desf. 

 

LC 

Monocotyledons 1. Asparagaceae 

1. Agave sislana Perr. 

 

2. Xanthorrhoeaceae 

1. Aloe vera L. 

2. Asphodelus tenuifolius. 

 

3. Cyperaceae 

1. Cyperus alopecuroides. 

2. Cyperus difformis L. 

3. Cyperus digitatus. 

4. Cyperus imbricatus. 

5.Cyperus rotundus L. 

6. Fimbristylis quinquangularis 

7. Pycreus flavidus 

8. Pycreus sanguin 

 

4. Poaceae 

1. Acrachne racemosa 

2. Aeluropus lagopoides (L.) 

3. Aristida adscensionis L. 

4. Aristida mutabilis. 

5. Arundo donax L. 

6. Avena fatua subsp. (L.) 

7. Brachiaria ovalis Stapf 

8. Brachiaria eruciformis 

9. Bromus pectinatus. 

10. Bromus sericeus 

11. Cenchrus biflorus. 

12. Cenchrus ciliaris L 

13. Cenchrus pennisetiformis 

14. Cenchrus setigerus 

15. Chloris gayana Kunth 

16. Cymbopogon jwarancusa 

17. Cynodon dactylon (L.) 

18. Dactyloctenium aegyptium (L.) 

19. Dactyloctenium aristatus Link 

20. Desmostachya bipinnata (L.) 

21. Dichanthium annulatum 

22. Digitaria ciliaris. 

23. Digitaria sanguinalis 

24. Eleusine indica (L.) 

25. Enneapogon persicus Boiss. 

26. Eragrostis cilianensis 

 

LC 

 

 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 
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Class/Division Family and Species Red List Category 

27. Eragrostis pilosa (L.) 

28. Eragrostis ciliaris (L.) 

29. Eragrostis minor Host 

30. Eragrostis superba Peyr. 

31. Imperata cylindrica (L.) 

32. Lasiurus sindicus 

33. Leptochloa panicea 

34. Ochthochloa compressa 

35. Panicum psilopodium. 

36. Paspalum dilatatum 

37. Phalaris minor 

38. Phragmites karka 

39. Poa annua L. 

40. Saccharum bengalense. 

41. Saccharum spontaneum L. 

42. Schismus arabicus Nees 

43. Sporobolus arabicus Boiss. 

44. Setaria intermedia 

45. Setaria pumila 

46. Sorghum bicolor (L.) 

47. Sorghum Sect. Sorghum Subsect. Arundinacea 

Moench 

48. Stipagrostis plumosa (L.) 

49. Tragus roxburghii Panigrahi 

50. Themeda triandra 

51. Trisetum clarkei 

52. Vetiveria zizanioides (L.) 

 

8. Brassicaceae 

1. Capsella bursa-pastoris (L.) 

2. Cardaria draba (L.) 

3. Coronopus didymus (L.) 

4. Farsetia hamiltonii 

5. Farsetia jacquemontii 

6. Physorrhynchus brahuicus 

7. Sisymbrium irio L. 

8. Sisymbrium orientale L. 

 

9. Capparaceae 

1. Capparis decidua. 

2. Capparis spinosa L. 

3. Cleome brachycarpa. 

4. Cleome scaposa DC. 

5. Cleome viscosa L. 

6. Dipterygium glaucum Decne. 

 

10. Caryophyllaceae 

1. Silene conoidea L. 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 
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Class/Division Family and Species Red List Category 

11. Convolvulaceae 

1. Convolvulus arvensis L. 

2. Convolvulus microphyllus Sieb. 

3. Convolvulus prostratus Forssk. 

4. Cressa cretica L. 

5. Cuscuta monogyna Vahl 

6. Cuscuta reflexa Roxb. 

7. Evolvulus alsinoides L. 

8. Ipomoea carnea ssp. fistulosa 

 

12. Cucurbitaceae 

1. Citrullus colocynthis (L.) 

2. Cucumis melo subsp. agrestis var. agrestis Naudin 

3. Momordica balsamica L. 

4. Mukia maderaspatana (L.) 

 

13. Euphorbiaceae 

1. Chrozophora tinctoria (L.) 

2. Euphorbia clarkeana. 

3. Euphorbia dracunculoides. 

4. Euphorbia granulata Forssk. 

5. Euphorbia hirta Forssk. 

6. Euphorbia prostrata Ait. 

7. Euphorbia thymifolia L. 

8. Ricinus communis L. 

 

14. Fabaceae 

1. Acacia nilotica subsp. cupressiformis 

2. Acacia jacquemontii Benth. 

3. Acacia nilotica (L.) DeL. subsp. indica (Benth.) 

4. Albizzia lebbeck (L.) 

5. Alhagi maurorum Medic. 

6. Alysicarpus longifolius 

7. Cassia fistula L. 

8. Cassia italica (Mill.) 

9. Cicer arietinum L. 

10. Cicer microphyllum 

11. Crotalaria burhia 

12. Crotalaria medicaginea 

13. Cyamopsis tetragonoloba (L.) 

14. Dalbergia sissoo 

15. Indigofera hochstetteri 

16. Indigofera oblongifolia 

17. Medicago polymorpha L. 

18. Melilotus alba Desr. 

19. Melilotus indica (L.) 

20. Pithecolbium dulce Benth. 

21. Pongamia pinnata (L.) 

22. Prosopis cineraria (L.) 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 
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Class/Division Family and Species Red List Category 

23. Prosopis glandulosa 

24. Prosopis juliflora 

25. Rhynchosia minima (L.) 

26. Rhynchosia pulverulenta Stocks 

27. Sesbania sesban (L.) 

28. Tephrosia purpurea (L.) 

29. Tephrosia uniflora 

30. Tephrosia uniflora var. 

31. Trigonella monantha ssp. 

32. Vicia faba L. 

33. Vicia sativa L. 

34. Vigna trilobata (L.) 

 

15. Gentianaceae 

1. Enicostemma hyssopifolium (Willd.) 

 

16. Lamiaceae 

1. Mentha longifolia (L.) 

 

17. Malvaceae 

1. Abutilon pakistanicum 

2. Bombax malabaricum DC. 

3. Corchorus aestuans L. 

4. Corchorus depressus (L.) 

5. Corchorus tridens L. 

6. Malva parviflora L. 

 

18. Meliaceae 

1. Azadirachta indica (L.) 

2. Melia azedirach L. 

 

19. Molluginaceae 

1. Glinus lotoides L. 

2. Mollugo cerviana (L.) 

3. Mollugo nudicaulis 

4. Mollugo pentaphyla L. 

 

20. Moringaceae 

1. Moringa oleifera. 

 

21. Nyctaginaceae 

1. Boerhavia diffusa L. 

2. Boerhavia pentandra 

3. Boerhavia procumbens 

 

22. Orobanchaceae 

1. Cistanche tubulosa 

2. Orabanche aegyptica 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

 

 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

 

 

LC 

 

 

LC 

LC 

LC 

 

 

LC 

LC 
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Class/Division Family and Species Red List Category 

23. Oxalidaceae 

1. Oxalis corniculata L. 

 

24. Papaveraceae 

1. Hypecoum leptocarpum. 

2. Argemone mexicana L. 

 

25. lantaginaceae 

1. Bacopa monnieri (L.) 

2. Plantago lanceolate L. 

3. Plantago major L. 

4. Veronica persica 

 

26. Polygonaceae 

1. Calligonium polygonoides L. 

2. Polygonum molliaeforme. 

3. Polygonum plabejum ver. effusum Meisn. 

4. Rumex dentatus subsp. 

 

27. Rhamnaceae 

1. Ziziphus mauritiana 

2. Ziziphus nummularia 

3. Ziziphus spina-christi (L.) 

 

28. Rubiaceae 

1. Galium aparine L. 

 

29. Salvadoraceae 

1. Salvadora oleoides 

 

30. Solanaceae 

1. Solanum amricanum 

2. Solanum incanum L. 

3. Solanum nigrum L. 

4. Solanum surattense 

5. Solanum villosum (L.) 

6. Withania coagulans 

7. Withania somnifera (L.) 

 

31. Tamaricaceae 

1. Tamarix aphylla (L.) 

 

32. Verbenaceae 

1. Phyla nodiflora (L.) 

 

33. Zygophyllaceae 

1. Fagonia indica var. 

2. Fagonia bruguieri . 

3. Peganum hermala L. 

 

LC 

 

 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

 

 

LC 

 

 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

 

 

LC 

 

 

LC 

LC 

LC 
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Class/Division Family and Species Red List Category 

4. Tribulus longipetalous 

5. Tribulus terrestris L. 

LC 

LC 

Dicotyledons 1. Acanthaceae 

1. Barleria prionitis L. 

 

2. Aizoaceae 

1. Limeum indicum 

2. Sesuvium sesuvioides 

3. Trianthema portulacastrum L. 

4. Trianthema triquetra 

5. Zaleya pentandra 

6. Gisekia pharnaceoides L. 

 

3. Amaranthaceae 

1. Achyranthes aspera L. 

2. Aerva javanica 

3. Alternanthera pungens Kunth 

4. Amaranthus graecizans L. 

5. Amaranthus ovalifolius L. 

6. Amaranthus viridis L. 

7. Atriplex schugnanica 

8. Celosia argentea (L.) 

9. Chenopodium album L. 

10. Chenopodium murale L. 

11. Digera muricata (L.) 

12. Haloxylon salicornicum 

13. Haloxylon stocksii (Boiss.) 

14. Pupalia lappacea (L.) 

15. Salsola imbricate. 

16. Suaeda fruticosa. 

 

4. Apocynaceae 

1. Calotropis procera (Willd.) 

2. Leptadenia pyrotechnica (Forssk.) Decne. 

3. Periploca aphylla Dcne. 

4. Pentatropis nivalis 

5. Rhazya stricta Decne. 

 

5. Arecaceae 

1. Phoenix sylvestris L. 

 

6. Asteraceae 

1. Amberboa ramosa (Roxb.) 

2. Blumea membranacea 

3. Carthamus oxycantha M.B. 

4. Centaurea iberica Trev. 

5. Cnicus benedictus L. 

6. Conyza candensis (L.) 

 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 
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Class/Division Family and Species Red List Category 

7. Conyza squamatus (Spreng.) 

8. Echinops echinatus Roxb. 

9. Iphiona grantioides (Boiss.) 

10.Launaea procumbens (Roxburgh) Ramayya & 

Rajagopal 

11. Launaea residifolia L. 

12. Parthenium hysterophorus 

13. Pluchea arguta subsp arguta Boiss. 

14. Pluchea lanceolata 

15. Pulicaria glaucescens (Boiss.) 

16. Sonchus asper (L.) 

17. Taraxicum officinalis 

 

7. Boraginaceae 

1. Cordia gharaf (Forssk.) 

2. Cordia myxa L. 

3. Heliotropium calcareum Stocks 

4. Heliotropium crispum Desf. 

5. Heliotropium curassavicum L. 

6. Heliotropium europeum L. 

7. Heliotropium strigosum Willd. 

8. Lappula patula (Lehm.) Asch. 

9. Nonea caspica subsp. caspica (Willd.) 

10. Nonea edgeworthii. 

11. Trichodesma indicum (L.) 

LC 

LC 

LC 

LC 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

 

 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

LC 

Source: Humaira Shaheen, Rahmatullah Qureshi, Abida Akram, M. Gulfraz and Daniel Potter. 2014. “A Preliminary Floristic 

Checklist of Thal Desert Punjab.” Pak. J. Bot., 46(1): 13-18. 

Note: LC = Least Concern. 
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Annex 6: Large mammals observed in the project area 

Scientific Name English Name Local Name  Habitat Feeding Habit Behaviour CITIES 

Status 

Red List 

Category 

BES-I BES-II 

Canis aureus Jackal Gederh Agriculture land Carnivore 

Opportunistic 

Nocturnal Stable LC ◉ ◉ 

Felis chaus Jungle Cat Jangli billi Agriculture land & 

plane area 

Carnivore Nocturnal Stable LC ◉ ◉ 

Herpestes auropunctatus Mongoose Newla Agriculture land & 

plane area 

Carnivore Diurnal Stable LC ◉ ◉ 

Hystrix indica Porcupine Saye/ Kharpusht Agriculture land & 

plane area 

Herbivore Diurnal Stable LC ◉ ◉ 

Vulpes vulpes Red Fox  Lomarh Agriculture land & 

plane area 

Omnivore Diurnal Stable LC ◉ ◉ 
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Annex 7: Small mammals observed in the project area 

Scientific Name Common Name Coordinates Habitat Feeding 

Habit 

Behaviour CITIES 

Status 

Red List 

Category 

BES-I BES-II 

Bandicota bengalensis Sindh Rice Rat N 31°31’445 

E 71°34’487 

Agriculture land & 

plane area 

Grains Nocturnal Stable LC ◉ ◉ 

Funambulus pennantii Palm Squirrel N 30°55’370 

E 71°30’615 

Agriculture land & 

plane area 

Grains Diurnal Stable LC ◉ ◉ 

Gerbillus nanus Balochistan Gerbil N 31°31’445 

E 71°34’487 

Agriculture land & 

plane area 

Grains Nocturnal Stable LC ◉ ◉ 

Golunda ellioti Indian bush rat  N 31°31’445 

E 71°34’487 

Agriculture land & 

plane area 

Grains Nocturnal Stable LC ◉ ◉ 

Hemiechinus collaris Desert Hedgehog N 30°55’370 

E 71°30’615 

Agriculture land Herbs Nocturnal Stable LC ◉ ◉ 

Hystrix indica Indian crested 

porcupine 

N 30°55’370 

E 71°30’615 

Agriculture land & 

plane area 

Herbs Nocturnal Stable LC ◉ ◉ 

Lepus nigricollis Desert hare N 31°09’819 

E 71°26’466 

Agriculture land Herbs Nocturnal Stable LC ◉ ◉ 

Millardia gleadowi Sand coloured rat N 31°31’445 

E 71°34’487 

Agriculture land & 

plane area 

Grains Diurnal Stable LC ◉ ◉ 

Rattus rattus House Rat N 31°31’445 

E 71°34’487 

Agriculture land & 

plane area 

Grains Nocturnal Stable LC ◉ ◉ 

Suncus murinus House shrew N 31°31’429 

E 71°39’562 

Agriculture land Insects Nocturnal Stable LC ◉ ◉ 

Tatera indica Indian Gerbil N 31°31’445 

E 71°34’487 

Agriculture land & 

plane area 

Grains Nocturnal Stable LC ◉ ◉ 

Note: LC = Least Concern. 
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Annex 8: Amphibian and reptile species observed in the project area 

Scientific Name Common Name Coordinates Activity 

Pattern 

Feeding 

Habits 

Breeding 

Season 

CITES 

Status 

Red List 

Category 

BES-I BES-II 

Acanthodactylus cantoris Indian fringe-fingered 

lizard 

N 31°28’168 

E 71°44’223 

Diurnal Insectivore March to 

May 

+ LC ◉ ◉ 

Bufo (Duttaphrynus) 

stomaticus 

Indus valley toad N 32°05’510 

E 71°48’080 

(mostly 

nocturnal 

Insectivore May to July + LC ◉ ◉ 

Calotes versicolor Tree lizard N 31°31’429 

E 71°34’562 

Diurnal Insectivore April to 

September 

+ LC ◉ ◉ 

Echis carinatus Saw-scaled viper N 31°28’168 

E 71°44’223 

Nocturnal Carnivore Mid-

February to 

Late-April 

+ LC ◉ ◉ 

Eryx conicus Chain sand-boa N 31°45’278 

E 71°35’218 

Nocturnal Carnivore April to May + LC ◉ ◉ 

Hardella thurjii Common river turtle N 32°05’510 

E 71°48’080 

Diurnal Vegetarian April to July + VU ◉ ◉ 

Hoplobatrachus tigerinus Bull frog N 32°05’510 

E 71°48’080 

Diurnal Insectivore June to July Appendix 

II 

LC ◉ ◉ 

Kachuga smithii Brown roofed turtle N 32°05’510 

E 71°48’080 

Diurnal Carnivore April to Mid-

September 

Appendix 

II 

NT ◉ ◉ 

Lycodon aulicus aulicus White-spotted wolf 

snake 

N 31°45’605 

E 71°35’416 

Mostly 

Nocturnal 

Carnivore April to July + C  ◉ 

Naja naja Black cobra N 32°05’510 

E 71°48’080 

Nocturnal Carnivore April to July Appendix 

II 

LC ◉  

Novoeumeces indothalensis Thal mole skink N 31°10’657 

E 71°24’577 

Diurnal Insectivore March to 

June 

+ LC  ◉ 

Ophiomorus tridactylus 3-toed sand swimmer N 31°28’168 

E 71°44’223 

Nocturnal Insectivore April to July + LC ◉ ◉ 
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Scientific Name Common Name Coordinates Activity 

Pattern 

Feeding 

Habits 

Breeding 

Season 

CITES 

Status 

Red List 

Category 

BES-I BES-II 

Ophisops elegans Smooth spectacled 

lacerta 

N 31°10’657 

E 71°24’577 

Diurnal Insectivore April to May + LC  ◉ 

Trapelus megalonyx Afghan ground agama N 31°12’350 

E 71°26’001 

Diurnal Insectivore March to 

May 

+ LC ◉ ◉ 

Varannus griseus Desert monitor N 31°23’029 

E 71°33’466 

Mostly diurnal Carnivore March to 

may 

Appendix I LC  ◉ 

Varanus bengalensis Bengal monitor N 31°12’352 

E 71°26’001 

mostly diurnal Carnivore April to June Appendix I LC ◉ ◉ 

Notes: LC = Least Concern, NT = Near Threatened, VU = Vulnerable. 
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Annex 9: Avifauna observed in the project area 

Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Accipiter badius Shikra  Carnivorous Garden lizards and palm 

squirrels 

Resident Stable Common LC ◉ ◉ 

Accipiter nisus Eurasian sparrow 

hawk 

Carnivorous Birds like doves etc. Summer breeders 

and winter visitors 

Stable Frequent LC ◉ ◉ 

Acridotheres 

ginginianus 

Bank myna Omnivorous Insects, berries, flowers 

nectars, grains, soil born 

larva 

Resident Increasing Abundant LC ◉ ◉ 

Acridotheres 

tristis 

Common myna Omnivorous Berries, fruits, flowers, 

nectars caterpillars, beetles 

and all insects. 

Resident Increasing Very 

Abundant 

LC ◉ ◉ 

Alauda arvensis Eurasian skylark Omnivorous Insects, grass seeds, 

beetles, caterpillars, spiders 

and earthworms etc. 

Winter visitor Decreasing Common LC ◉  

Alcedo atthis Common kingfisher Carnivorous Small fish, tadpoles, water 

beetles, dragon flies 

Resident Unknown Frequent LC ◉ ◉ 

Apus affinis House swift Insectivorous Flies, ants, termites, beetles 

and grasshoppers 

Resident Increasing Abundant LC ◉ ◉ 

Aquila rapax Tawny eagle Carnivorous Mammals  Resident Decreasing Common VU ◉ ◉ 

Ardeola grayii Indian pond heron Carnivorous Amphibian, small fish, ghost 

crabs, small worms, molluscs 

and crustaceans 

Resident Unknown Abundant LC ◉ ◉ 

Athene brama Spotted owlet Carnivorous Birds, beetles, mice and 

insects 

Resident Stable Common LC ◉ ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Babulcus ibis Cattle egret Carnivorous Insects, worms, crustacean, 

ground hoppers 

Resident Increasing Common LC ◉ ◉ 

Bubo bubo Eurasian eagle owl Carnivorous Rodents, lizards and frogs Resident Decreasing Frequent LC ◉ ◉ 

Butastur teesa White-eyed buzzard Carnivorous Insects, reptiles, ground 

hoppers 

Resident Stable Abundant LC ◉ ◉ 

Buteo Buteo Common buzzard Carnivorous Rats, reptiles and small birds 

etc. 

Winter visitors Stable Frequent LC ◉  

Buteo rufinus Long-legged 

buzzard 

Carnivorous Lizards and birds such as 

lark etc. 

Winter visitors Stable Common LC ◉  

Calandrella 

brachydactyla 

Greater short-toed 

lark 

Insectivorous Grass seeds and insects like 

beetles etc. 

Winter visitors, 

passage migrants 

and irregular year-

round visitors 

Decreasing Abundant LC ◉ ◉ 

Calandrella raytal Indian sand lark Insectivorous Insects and grass seeds etc. Resident Stable Common LC ◉ ◉ 

Caprimulgus 

europaeus 

Eurasian nightjar Insectivorous Insects like beetles, moths 

and grasshoppers etc. 

Summer breeders, 

passage migrants 

and Irregular year-

round visitors 

Decreasing Common LC ◉ ◉ 

Caprimulgus 

mahrattensis 

Sykes’s nightjar Insectivorous Insects like beetles etc. Resident Stable Common LC ◉ ◉ 

Casmerodius 

albus 

Great egret Carnivorous Small birds, mammals, 

aquatic insects, fish, 

molluscs,  

Winter visitor Unknown Common LC ◉  

Centropus 

sinensis 

Greater coucal Omnivorous Insects, lizards, amphibians, 

crustaceans, molluscs and 

snakes 

Resident Stable Common LC ◉ ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Ceryle rudis Pied kingfisher Carnivorous Fish scales and bones, 

aquatic insects and tadpoles 

Resident Unknown Abundant LC ◉ ◉ 

Chlamydotis 

macqueenii 

Asian houbara 

bustard 

Omnivorous Orthopterous insects, 

flowers, leaves etc. 

Winter visitors Decreasing Scarce VU ◉  

Cisticola juncidis Fan-tailed warbler Insectivorous Insects Year round 

resident 

Stable Common LC  ◉ 

Clamator 

jacobinus 

Pied cuckoo Insectivorous Insects and caterpillars etc.  Summer breeder Stable Common LC ◉ ◉ 

Columba livia Rock pigeon Granivorous Weeds, grass seeds, cereals, 

lentils and chickpeas etc. 

Resident Decreasing Abundant LC ◉ ◉ 

Coracias 

benghalensis 

Indian roller Carnivorous Lizards, amphibians, insects Residents Increasing Common LC ◉ ◉ 

Coracias garrulus European roller Carnivorous Small lizards, frogs beetles, 

and different insects etc. 

Summer breeders, 

passage migrants 

and Irregular year 

round visitors 

Decreasing Frequent LC ◉ ◉ 

Corvus corax Common raven Omnivorous Grains, fruits, mammals, 

amphibians and dead fishes 

etc. 

Resident Increasing Frequent LC ◉ ◉ 

Corvus splendens House crow Omnivorous Seeds, grains, berries, fruits, 

insects, larvae, kitchen 

scraps, glass blades 

Resident  Stable Very 

Abundant 

LC ◉ ◉ 

Coturnix coturnix Common quail Granivorous Weed seeds including 

grasses, legumes and 

insects etc. 

passage migrants 

and Irregular year 

round visitors 

Decreasing Common LC ◉ ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Dendrocitta 

vagabunda 

Rufous treepie Omnivorous Flower nectar and ripe fruits Resident Decreasing Common LC ◉ ◉ 

Dendrocopos 

mahrattensis 

Yellow-crowned 

woodpecker 

Insectivorous Insects, fruits, ants, and 

grubs 

Resident Stable Frequent LC ◉ ◉ 

Dicrurus 

macrocercus 

Black drongo Carnivorous Insects, small reptiles, birds Resident Unknown Abundant LC ◉ ◉ 

Dinopium 

bengalense 

Black-rumped 

flameback 

Insectivorous insects, beetle larvae, 

termites and nectar 

Resident Stable Common LC ◉ ◉ 

Egretta garzetta Little egret Carnivorous Amphibian, insects 

especially ground hoppers, 

small snakes and lizards. 

Resident Increasing Common LC ◉ ◉ 

Egretta 

intermedia 

Intermediate egret Carnivorous Mangrove creeks, frogs, 

tadpoles, naiads of dragon 

flies, damsel flies 

Passage migrants 

and Irregular year 

round visitors 

Decreasing Frequent LC ◉ ◉ 

Elanus caeruleus Black-shouldered 

kite 

Carnivorous Small mammals like mice, 

birds, large insects and 

small reptiles 

Resident Increasing Common LC ◉ ◉ 

Eremopterix 

grisea 

Ashy crowned 

sparrow lark 

Insectivorous Insects, grass seeds, ants 

and beetles etc. 

Resident Stable  Common LC ◉ ◉ 

Eudynamys 

scolopacea 

Asian koel Omnivorous Insects, caterpillars, eggs 

and small vertebrates 

Resident Stable Common LC ◉ ◉ 

Falco cherrug Saker falcon Carnivorous Lizards and rats Winter visitor Decreasing Scarce EN ◉  

Falco jugger Laggar falcon Carnivorous Reptiles and rodents etc. Resident Decreasing Scarce NT ◉ ◉ 

Falco peregrinus Peregrine falcon Carnivorous Birds like pigeons etc. Summer breeders 

and winter visitor 

Stable Scarce LC ◉ ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Falco subbuteo Eurasian hobby Carnivorous Bats, lizards and insects etc. Summer breeders 

and winter visitors 

Decreasing Frequent LC ◉ ◉ 

Falco tinnunculus Common kestrel Carnivorous Small birds, reptiles and 

insects etc. 

Resident Decreasing Common LC ◉ ◉ 

Francolinus 

francolinus 

Black francolin Omnivorous Seeds of grasses, shoots, 

leaves, Ants, beetles, flies 

wasps 

Resident Stable Scarce LC ◉ ◉ 

Francolinus 

pondicerianus 

Grey francolin  Omnivorous Grass seeds, green leaves, 

shoots and lizards etc. 

Resident Stable Common LC ◉ ◉ 

Galerida cristata Crested lark Insectivorous Fallen seeds, insects, soil 

born larva, small crustaceans 

Resident  Decreasing Abundant LC ◉ ◉ 

Grus virgo Demoiselle crane Omnivorous Leaves, grass seeds, large 

insects, lizards and small 

invertebrates etc. 

passage migrants 

and Irregular year 

round visitors 

Increasing Frequent LC ◉ ◉ 

Halcyon 

smyrnensis 

White-throated 

kingfisher 

Carnivorous Small fish, tadpoles, water 

beetles, dragon flies 

Resident Increasing Common LC ◉ ◉ 

Himantopus 

himantopus 

Black-winged stilt Insectivorous Aquatic insects, molluscs 

and crustaceans etc. 

Resident Increasing Abundant LC ◉ ◉ 

Hirundo fluvicola Streak-throated 

swallow 

Insectivorous Flying insects Resident Increasing Common LC ◉ ◉ 

Hirundo rustica Barn swallows Insectivorous Crane flies, aphids, 

Anopheles mosquitoes, 

insects 

Summer breeders 

and winter visitors 

Decreasing Abundant LC ◉ ◉ 

Hirundo smithii Wire-tailed Swallow Insectivorous Flying insects Summer breeder, 

Resident 

Increasing Common LC  ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Lanius isabellinus Rufous tailed shrike Carnivorous Insects like grasshoppers, 

beetles, lizards, frogs, small 

birds and mammals 

Winter visitor Stable Frequent LC ◉  

Lanius schach Long tailed shrike Carnivorous Insects like grasshoppers, 

beetles, lizards, frogs, small 

birds and mammals 

Resident Unknown Common LC ◉ ◉ 

Merops orientalis Little green bee-

eater 

Insectivorous Small bees, wasps, flies, 

beetles, lady birds 

Resident Increasing Abundant LC ◉ ◉ 

Merops persicus Blue-Cheeked Bee-

Eater 

Insectivorous Insects Summer 

breeders/ passage 

migrants, Irregular 

year round visitors 

Stable Abundant LC  ◉ 

Milvus migrans Black kite Carnivorous Insects, reptiles, lizards, 

frogs 

Resident  Unknown Abundant LC ◉ ◉ 

Motacilla citreola Citrine wagtail Insectivorous Aquatic insects, larvae and 

beetles etc 

Winter visitor and 

summer breeder 

Increasing Common LC ◉ ◉ 

Nycticorax 

nycticorax 

Black crowned night 

heron 

Carnivorous Small fishes, amphibians like 

tadpoles, dragon flies, water 

snakes and lizards etc. 

Resident Decreasing Common LC ◉ ◉ 

Oenanthe deserti Desert wheatear Insectivorous Bugs, ants and caterpillars Winter visitors Stable Common LC ◉  

Oenanthe 

isabellina 

Isabelline wheatear Insectivorous Ants, beetles, termites, 

caterpillars, seeds and fruits 

etc. 

Winter visitor and 

summer breeder 

Stable  Common LC  ◉ 

Oenanthe picata Variable wheatear Insectivorous Small insects including flies, 

ants, beetles, grasshoppers 

and moths etc. 

Winter visitor and 

summer breeder 

Stable Common LC ◉ ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Oenanthe 

xanthoprymna 

Rufous tailed 

wheatear 

Insectivorous Ants, beetles, termites, 

caterpillars, seeds and fruits 

etc. 

Winter visitor and 

summer breeder 

Stable  Common LC ◉ ◉ 

Otus bakkamoena Collared scops-owl Carnivorous birds, rodents and mice etc. Resident Stable Scarce LC ◉ ◉ 

Passer domesticus House sparrow Omnivorous Wheat, vegetables, Insects 

and cereals 

Resident Decreasing Very 

Abundant 

LC ◉ ◉ 

Passer 

pyrrhonotus 

Sind jungle sparrow Granivorous Seeds of grasses and Insects Resident Stable Frequent LC ◉ ◉ 

Pericrocotus 

cinnamomeus 

Small minivet Insectivorous Insects including moths, 

caterpillars and beetles etc. 

Resident Stable Common LC ◉ ◉ 

Phylloscopus 

collybita 

Common chiffchaff Insectivorous Flies, small invertebrates, 

butterflies and moths etc. 

Winter visitor Increasing Abundant LC ◉  

Ploceus manyar Streaked weaver Granivorous Seeds of grass, rice, wheat, 

millet and sorghum 

Resident Stable  Abundant LC ◉ ◉ 

Ploceus 

philippinus 

Baya weaver Granivorous  Seeds of grass, rice, wheat, 

millet and sorghum, also 

beetles, flies and termites 

etc. 

Resident Stable  Abundant LC ◉ ◉ 

Prinia bucanani Rufous-Fronted 

Prinia 

Insectivorous Insects Year round 

resident 

Stable Common LC  ◉ 

Prinia flaviventris Yellow-bellied prinia Insectivorous Insects like Culicidae etc. Resident Decreasing Common LC ◉ ◉ 

Prinia gracilis Graceful prinia Insectivorous Aphids, spiders, small larvae 

of Lepidoptera, pupae, 

cocoons, small insects and 

ants 

Resident Stable Abundant LC ◉ ◉ 



GTCIIP Baseline Ecological Survey: Consolidated Report 

178 

Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Prinia inornata Plain prinia Insectivorous Insect larvae, small 

caterpillars, ants and small 

coleopteran 

Resident Stable Common LC ◉ ◉ 

Psittacula krameri Rose ringed 

parakeet 

Fructivorous Ripe fruit, nectar of flowers Resident Increasing Abundant LC ◉ ◉ 

Pterocles 

orientalis 

Black-bellied sand 

grouse 

Granivorous Crops and seeds etc. Winter visitors Decreasing Common LC ◉  

Pycnonotus cafer Red-vented bulbul Fructivorous Berries, seeds, buds 

gleaned from bushes 

Resident Increasing Abundant LC ◉ ◉ 

Pycnonotus 

leucotis 

White eared bulbul Fructivorous Berries, seeds, buds, fruits Resident Decreasing Abundant LC ◉ ◉ 

Rhipidura aureola White browed 

fantail 

Insectivorous Insects including flies and 

bugs etc. 

Resident Stable Common LC ◉ ◉ 

Riparia chinensis Asian plain martin Insectivorous Crane flies, aphids, 

Anopheles mosquitoes, 

insects  

Resident Decreasing Abundant LC ◉ ◉ 

Saxicola caprata Pied bushchat Insectivorous Mostly insects but also frogs 

and lizards etc. 

Resident Stable Abundant LC ◉ ◉ 

Saxicola leucura White-tailed stone 

chat 

Insectivorous Mostly insects but also frogs 

and lizards etc. 

Resident Stable Abundant LC ◉ ◉ 

Saxicola torquata Common stonechat Insectivorous Small insects, ants, beetles, 

locusts 

Summer breeder 

and passage 

migrants and 

Irregular year 

round visitors 

Stable Common LC ◉ ◉ 
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Scientific Name Common Name Feeding Habit Major Food Items Occurrence in 

Country 

Global 

Population 

Trend 

Status Red List 

Criteria 

BES-I BES-II 

Saxicoloides 

fulicata 

Indian robin Insectivorous Insects, grains and beetles 

etc. 

Resident Stable Common LC ◉ ◉ 

Streptopelia 

decaocto 

Eurasian collared 

dove 

Granivorous Maize crops, seeds, 

cultivated grains like wheat, 

barley, rice, mustard and 

linseed 

Resident Increasing Abundant LC ◉ ◉ 

Streptopelia 

senegalensis 

Laughing dove Granivorous Grass, wild herbs, green 

leaves, flower buds, cereals 

Resident Stable Abundant LC ◉ ◉ 

Streptopelia 

tranquebarica 

Red collared dove Granivorous Seeds, cereal grains, wheat 

and corn 

Resident Increasing Abundant LC ◉ ◉ 

Sturnus vulgaris Common starling Insectivores Click beetles and Crane flies Resident Decreasing Abundant LC ◉ ◉ 

Sylvia nana Asian desert warbler Insectivorous Insects Winter visitors Stable Common LC ◉  

Turdoides 

caudatus 

Common babblers Omnivorous Flower nectars, flower buds, 

berries, insects, mollusks 

and seeds 

Resident Stable Abundant LC ◉ ◉ 

Turdoides earlei Striated babbler Insectivorous Insects Resident Decreasing Common LC ◉ ◉ 

Turdoides striatus Jungle babbler Omnivorous Snails, leaf litter, fruits of 

papal tree, ants, birds 

Resident Stable Abundant LC ◉ ◉ 

Upupa epops Common hoopoe Omnivorous Small worms, beetles and 

bugs etc. 

Resident Decreasing Common LC ◉ ◉ 

Vanellus indicus Red-wattled 

lapwing 

Carnivorous Fresh water mollusks, 

spiders, snakes, annelid 

worms, beetles, larvae, 

grasshopper. 

Resident  Unknown Abundant LC ◉ ◉ 

Notes: EN = Endangered, LC = Least Concern, NT = Near Threatened, VU = Vulnerable. 
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Annex 10: Participants of community consultations 

No Name Caste Phone 

1.  Abid Hussain Pushya  

2.  Ali Raza Bhutta 0342-7973172 

3.  Allah Ditta Chuhan  

4.  Ameer Hussain Kasaai 0345-2292315 

5.  Aurangzaib Pushya  

6.  Bashir Naai 0346-7576028 

7.  Dr. Mazhar Nasir  0314-7976426 

8.  Ghulam Ali Fouji 0346-8951214 

9.  Ghulam Bashir Pushya  

10.  Ghulam Yasin Chuhan  

11.  Gull Muhammad Kasai 0341-7784431 

12.  Husnain Akbar Pushya 0348-0796729 

13.  Liaqat Ali Khiyali Pushya 0344-1304762 

14.  Malik Muhabbatullah Bhidwal 0346-7577847 

15.  Master Nazar Abbass Pushya 0342-0171515 

16.  Matah Hussain Pushya 0345-087351 

17.  Muhammad Baksh Machi 0348-7451986 

18.  Muhammad Muzamal Bhidwal 0345-6177645 

19.  Muhammad Sajjad Bhidwal 0347-6211815 

20.  Muhammad Saleem Bhidwal 0345-3296041 

21.  Muhammad Saqlain Pushya 0343-7991741 

22.  Muhammad Suleman Hunjra 0345-8576512 

23.  Muhammad Tahir Bhidwal 0346-7590209 

24.  Muhammad Amin Bhidwal 0346-7577840 

25.  Mujeebullah Bhidwal 0341-6874317 

26.  Nigha Hussain Pushya 0342-7968840 

27.  Qudratuullah Bhidwal 0341-1486346 

28.  Rustam Ali Bhidwal 0341-2846712 

29.  Sabir Hussain  0342-8790266 

30.  Sajid Iqbal Bhidwal 0345-7649455 

31.  Sajid Rehman Bhidwal 0346-7681962 

32.  Tariq Mehmood Bhidwal 0346-7477842 

33.  Wahid Amin Bhidwal 0346-2197033 

34.  Yawar Abbass Pushya 03417570778 



GTCIIP Baseline Ecological Survey: Consolidated Report 

181 

No Name Caste Phone 

35.  Zakaullah Bhidwal 0341-6874317 

36.  Ziaullah Bhidwal 0346-2231677 
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Annex 11: Pakistan’s status vis-à-vis Multilateral 

Environmental Agreements 

Agreement Status Signature Ratification 

Basel Convention on the Control of 

Transboundary Movements of Hazardous 

Wastes and their Disposal 

Accession  26 Jul 1994 

Cartagena Protocol on Biosafety (Cartagena 

Protocol) 

Ratification 4 Jun 2001 2 Mar 2009 

Convention Concerning the Protection of the 

World Cultural and Natural Heritage (WHC) 

Ratification  Jul 1976 

Convention on Biological Diversity (CBD) Ratification 5 Jun 1992 26 Jul 1994 

Convention on International Trade in 

Endangered Species of Wild Fauna and Flora 

(CITES) 

Accession 20 Apr 1976 19 Jul 1976 

Convention on the Conservation of Migratory 

Species of Wild Animals (CMS) 

Party 1 Dec 1987 1 Dec 1987 

Convention on the International Maritime 

Organization (IMO) 

Party  1958 

Convention on the Prevention of Marine 

Pollution by Dumping of Wastes and Other 

Matter (London Convention 72) (LDC) 

Accession   9 Mar 1995 

Convention on Wetlands (Ramsar) Ratification 23 Nov 1976 23 Jul 1976 

International Convention for the Prevention of 

Pollution from Ships (Annex I & II) (MARPOL) 

Accession   22 Nov 1994 

International Treaty on Plant Genetic Resources 

for Food and Agriculture (Plant Treaty) 

Accession  Sep 2003 

Kyoto Protocol to the UNFCCC  Accession  11 Jan 2005 

Minamata Convention on Mercury Signatory 10 Oct 2013  

Montreal Protocol on Substances that Deplete 

the Ozone Layer  

Accession  18 Dec 1992 

Nagoya Protocol on Access to Genetic 

Resources and the Fair and Equitable Sharing of 

Benefits Arising from their Utilisation to CBD 

Accession  23 Nov 2015 

Paris Agreement Ratification 22 Apr 2016 10 Nov 2016 

Rotterdam Convention on the Prior Informed 

Consent Procedure for Certain Hazardous 

Chemicals and Pesticides International Trade 

Ratification 9 Sep 1999 14 Jul 2005 
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Agreement Status Signature Ratification 

South Asia Co-operative Environment 

Programme (SACEP) 

Member  1982 

Stockholm Convention on Persistent Organic 

Pollutants (POPs) 

Ratification 6 Dec 2001 17 Apr 2008 

United Nations Convention on the Law of the 

Sea (Law of the Sea) 

Ratification 10 Dec 1982 26 Feb 1997 

United Nations Convention to Combat 

Desertification (UNCCD) 

Ratification 15 Oct 1994 24 Feb 1997 

United Nations Framework Convention on 

Climate Change (UNFCCC) 

Ratification 13 Jun 1992 1 Jun 1994 

Vienna Convention for the Protection of the 

Ozone Layer (Vienna Convention) 

Accession  18 Dec 1992 

Source: http://www.informea.org/countries/PK/parties 
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medium organisations with decades of experience in their area of 
expertise. We, together, aim to cover diverse aspects of 
sustainable development including policy and governance; 
strategy design and execution; biodiversity and natural resource 
management; environmental and social safeguards; research, 
evaluation and impact assessment; social mobilisation and 
gender mainstreaming; communication and knowledge 
management; health systems research and management; climate 
change; sustainable urban development; information technology 
for development; and programme implementation support. 

The dev~consult offers full range of solutions for short, medium- 
and long-term initiatives through individual consulting and/or 
panel expertise. Planned and executed jointly, the effort is led by 
the most relevant partner. Owing to its flexible structure, the 
dev~consult has number of affiliates and associates throughout 
the country as well as around the world who provide their 
professional assistance on need basis. It has also partnered with 
a few organisations having global footprint and established 
credentials. 

The dev~consult, by design, operates in a low-overhead mode 
acquiring the best expertise and logistical resources on need 
basis to maintain its swiftness in decision-making and cost 
effectiveness. Believing in virtual workspace, its office is 
equipped with basic operational facilities and has efficient 
working arrangements with a wide network of service providers 
for technical and operational assistance, making its operations 
efficient and cost-effective. 

The dev~consult is registered as a Partnership Firm in Pakistan 
and has worked with a wide range of clients. The dev~consult is 
also part of the OECD’s Global Coalition for Good Water 
Governance, and a member of the Islamabad Chamber of 
Commerce and Industry. 

Highest quality of dedicated services within the set timelines is its 
hallmark, which makes it partner of first choice for the quality 
conscious clients. 
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