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INTRODUCTION 

Sustainable management is the process that meets the current needs without 

compromising the capacity of future generations to meet up their personal desires 

(Brundtland, 1987; Higman et al. 2005). This has linked environmental protection and 

economic buildup (Hassan et al. 2005). For this reason important components get 

nearer in 1972 at United Nation Conference on the Human Environment in 

Stockholm, Sweden. Afterward the “World Commission on Environment and 

Development” encouraged sustainable growth in three inter connected areas i.e. 

equity, combine choice creation, and excellence of existence (Treue and Nathan 

2007). Management of natural resources from global to local level remains a challenge 

to empower reforms and policies. The economic and sustainable use of nature 

resources as biodiversity has been enhanced in this area from side to side development 

of value chains (Roe et al. (eds.) 2009). 

For community understanding to defend environment i.e. animal and plant variety to 

gathering livelihood in a manner that leaves a strong and viable globe for future 

generations (Chamber and Conway 1992; Baart, 2003) for decline of poverty in rural 

areas wherever there is a bigger reliance on innate property. In community based 

sustainable management energetic collaborative procedure is required in judging the 

community environment as the only system which may act as a socio-ecological 

system. It is an essential requirement of a community in the area to be aware of 

adapatation which could provide a basic result in sustainable livelihoods as a desirable 

outcome (Singh, 1996; Baumgartner and Hogger 2004). It is well documented that 

human’s beings are not isolated from ecological system; rather they are an essential 
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part of it (Gawler, 2000). Local community has right to get all oppertunities equally as 

Addun and Muzones (1997), described there are five basic principles that are 

obligatory for community-based natural resource management, which are given 

below; 

 Equity: all inhabitant get equal benefits. 

 Empowerment: the convinced allocation of fiscal and political authority from 

the few to formulate poor many and to construct equipped for community 

management and power. 

 Sustainability: inter-generational equality, based on the carrying and 

assimilative competence of the ecosystem. 

 Systems orientation: the resident functions in the background of other 

communities and stakeholders, presently as assets are economically associated to 

wider ecosystems. 

 Gender-fair: there is involvement of women in the organization and 

management of community resources, where their genuine and intentional needs are 

discussed. 

Community based conservation is an activity that requires a wide range of 

arrangements, from establishing buffer zone around strictly protected areas and having 

various degrees of local participation, income and resource distribution or co-

management of resources in a particular area (Jones and Murphree 2004) to integrated 

conservation and development initiative and even turning the management 
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responsibility over to local communities within self mobilized and empowered 

communal systems of resource management (Western and Wrights 1994; Jones and 

Murphree 2004). 

Natural resources provide a series of goods and services to rural people which support 

their daily needs. These goods and services range from protein, medicinal plants and 

edible fruits which can be used for daily maintenance (Santos, 2009). Villagers are 

aware of their dependency on the protected area for many life support systems such as 

cattle fodder, fuel-wood or cooking fuel, and water for their field (Rao and Datye 

2003; Santos 2009). These resources are driven from earth surface (biosphere, 

hydrosphere, and lithosphere) and their use requires human technological ingenuity 

and innovation. Natural resources as land, water, vegetation, and biodiversity are the 

primary source of peoples livelihoods in poor countries and vitally important for 

poverty reduction and development (Sinha, 2007). In developing countries where 

biodiversity is the greatest, protected areas are growing exponentially over the past 

two decades (Naughton-Treves et al. 2005). Protected areas are the cornerstone of 

biological conservation (Hoyt 2004; Prato and Fagre 2005). Indeed, there is significant 

increase in the number of protected areas globally in last few decades currently 

covering 12 percent of the World’s land surface (Cosentino, 2005). The use of natural 

resource will have to be significantly reduced if economic growth is to be brought in 

line with the earth carrying capacity (Sinha, 2007). It is well documented that 

community based natural resource management can be considered as an important 

managemental strategy to diminish poverty, protect natural resources, endorse good 
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governance and benefits of scientific, technical, NGOs and local traditional knowledge 

(Torell et al. 2001; Rashidpour and Hosseini 2007; Treue and Nathan 2007). 

The explanation and measurement of socioeconomic status of local communities 

residing near protected areas is notoriously difficult. It is a highly theoretical concept 

and its measurement is difficult often controversial (James, 2002). The existence and 

conservation of natural areas support various socio-economic activities around the 

areas that contribute towards the development at local, regional and national levels 

(Naranjo-Barrantes, 2007). It depends on the participation of local communities and 

they perform natural reserve management activities only when they see concrete 

benefits, clear access and property right over resources. It demands that it must be 

based on indigenous awareness of native people, their inspiration to conserve natural 

resources and physically powerful local association to accept the initiatives (Adhikari, 

2001). 

A livelihood should be enough to combat shortage, preferably increasing wellbeing for 

a typical worker plus relying (Squire, 1991), whether their incomes are protected or 

susceptible over time. The most essential part in sustainable development is the moral 

power that present generations should pass along an unreduced world to their 

offspring. To a greater extent, sustainability is a task to think about the long range 

future and rethink the present to the important forefront of scientific research, policy 

care, advanced thinking, administrations, and the concerns of inhabitant (Raskin et al. 

1998). 
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Protecting biodiversity and nature conservation have been major concerns for the 

human society for a long time, even though reasons and strategies to do so have varied 

greatly (Myers et al. 2000). Protected areas have been created following only 

biological/ecological criteria. However, proper management requires an understanding 

of entire range of cultural, social, economic, political and legal variables; that impact 

the project over the long term. It is therefore required that protected area staff should 

establish proper report with local communities and encourage their participation, from 

design to implementation to monitoring and evaluation. Neglecting to do so may have 

more profound influence on project success than will the failure to collect appropriate 

biological data (Tataw, 2001). 

There are about 30 million species occupying this planet, inhabiting the land, oceans 

and in water bodies, some put the figure up to 100 millions. So far only about 1.5 

million have been identified and described and over million still remain unclassified 

(Sinha, 2007). Out of total known species, as many as 380,000 are of plants. Of the 

380,000 species of plants, about 250,000 are classified as higher plants. The lower 

groups of plants comprised 10,000 ferns, horsetail and club mosses; 16,000 mosses 

and liverworts; 50,000 fungi; 18,000 lichens; and 25,000 algae (Huxley, 1984). There 

are nearly 46,000 vertebrates of which about half are fish; about 4,200 mammals and 

8,700 birds (Sinha, 2007).  

Wetlands are among the world’s most productive ecosystem that protect biological 

diversity, providing the water upon which numerous species of plants and animals 

depends for survival (Mitsch and Gosselink 2000). Wetlands are valuable ecosystems 

that occupy 6% of the world’s land surface (Schuyt and Brander 2004). As a major 
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component of water resources, wetlands are crucial to life-support functions, human 

health and the natural environment (Birol et al. 2008). The concentrations of birds, 

mammals, reptiles, amphibians, fish and invertebrate species are highly supported by 

ramsar sites. Most of the wetland fauna is migratory, whose conservation and 

management also require international cooperation. Biodiversity of wetlands play vital 

role in health, welfare and protection of people who are living in surroundings of 

wetlands. It is therefore important to ensure sustainable management of these 

resources (Topp-Jorgensen et al. 2005). Management and conservation require 

involvement of poor people in natural resource management is often bet achieved 

through dispersing decision making governance closer to the people over the resources 

(Rotha, 2005). 

Even though mostly arid and semi-arid, Pakistan has a great variety of wetlands 

scattered almost throughout the country, from the coastal mangroves and mudflats on 

the Indus Delta to the glacial lakes of the high Himalayas (Scott, 1989; Mahboob and 

Nisa 2009). It has a network of 225 protected areas. In Pakistan natural resources 

includes arable land, natural gas, limited oil, substantial hydropower potential, coal, 

iron ore, copper, salt, limestone. The total area of forests in Pakistan is 4.8% (4.224 

million ha) of the total land area. The total area covered by protected areas categories 

is 9,170,121 hectare which is 10.4% of the total land area (BAP 2000). Based on their 

global significance, 19 wetlands have been designated as Ramsar sites. Out of these 19 

Ramsar wetland sites 3 are found in Punjab naming, Ucchali Wetlands Complex, 

Chashma Barrage Wildlife Sanctuary and Taunsa Barrage Wildlife Sanctuary.  
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The importance of wetlands has been long recognized by ecologist and sociologists 

who work with local people and tribal. Through their efforts they have reached a small 

segment of society, namely ecologist and NGOs which recognises the importance of 

wetlands. If all the economic outputs of wetlands such as food, fish, fuel, fiber, 

medicine, building material like thatch and timber, recreation, tourism are valued, it 

may be possible to convince some people about its importance and gathering some 

support to keep destructive forces in abeyance. Even financial support in proportion to 

the overall value can be requested either from the people or the government (Rao and 

Datye 2003). Wetlands are occasionally termed as the kidney of the landscape as they 

perform as the downstream receivers of water and waste from together natural and 

human source. They are involved in cleaning of polluted waters, shield shorelines and 

refresh ground water. Since wetlands support widespread food chain and rich 

biodiversity, therefore, they are also renouned as biological supermarkets (Mitsch and 

Gosselink 2000). Subsequently in early civilization, many nations have learned to live 

in equilibrium with wetlands and have profited economically from surrounding 

wetlands (Nicholas, 1998; Oviedo and Brown 1999). 

The common assumption about protected areas is that, they aggravate poverty in local 

resident by limiting them to important economic activities like fishing, agriculture, 

tourism and logging. Resources of livelihood earning should be enough to avoid 

poverty, preferably increasing wellbeing for a typical worker plus relying (Squire, 

1991), whether their livelihoods are secure or vulnerable over time. It has been 

increasingly renowned that protected areas have effect on the sustainability of the 
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local communities in surroundings (IUCN 1980; McNeely, 1993; Ghimire and 

Pimbert 1997). 

Conservation has thus become a social challenge, integrating the protection of both 

biological and cultural diversity (McNeely, 1993). Protected areas will only survive in 

the long run if there is local support and community participation in decision making 

(Borrini-Feyerabend, 1997). One of the underlying principles of community based 

sustainable natural resources management was the necessity to reconcile the 

sustainable use of biodiversity with social and economic necessities of indigenous 

community (Wells and Brandon 1992). The knowledge on wetland values might play 

a role policies developmentreflecting the value of the resources and issues concerning 

with their management and conservation (Do and Bennett 2005; Torell et al. 2001; 

IUCN 2003). 

Loss of wetlands can lead to large scale migration to other areas by people depending 

on wetlands for their livelihood. Such migration can burden the economy of the other 

areas. It can also create social problems elsewhere due to unavailability of alternative 

employment mainly due to lack of suitable skills that are in demand in the land of 

migration (Rao and Datye 2003). The restoration of degraded wetlands may be 

expensive but it is possible that with some economic analysis, it can be shown to be 

worthwhile. The appeal for wetland protection gained momentum in the 1960’s 

primarily because of their importance as habitat for migratory species, aquatic 

invertebrates, reptiles (Turner et al. 2000; Morgan and Boy 1982; Boutin et al. 1982; 

Green, 2000; Nickel, 2001). A variety of plant and animal species, supporting local 

livelihood, can be found in conventionaly manage wetlands. (Cooper et al. 2006).  
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Earth’s biodiversity that present on protected areas are managed to maintain it. Serious 

threat to it is habitat exploitation, establishing protected areas as secure place for 

biodiversity is crucial need to ensuring the survival of earth flora and fauna 

(Foundation for Ecological Security 2010). It is clear and evident that a proper and 

systematic biodiversity conservation planning is highly essential for the improvement, 

maintenance and sustainability of any area (Foundation for Ecological Security 2010). 

A common human nature is that if they can benefit economically from business that 

depends on near by natural resources of protected areas, and then they should take 

immediate action to sustainably manage and conserve those habitats (Salafsky et al. 

2001). The census forms used to collect quantitative facts about the age, sex, 

occupation and economic status of the individuals and the households (Usman, 2009). 

Many countries have reserved a portion of their land for protection and sustainable use 

of natural ecosystems (Parikh and Dattye 2003). As in India 4.74% of the country’s 

total land covered by protected areas. Similarly in Latin America 20% of the land set 

aside for conservation. It is different to an average of 13% in deve loping regions. The 

levels and categories of sustainable management are varied. All the protected areas in 

general created to give publicity of species, resident communities and environment 

that would decline or extinct in wild (Lunney et al. 1997). The second major purpose 

in creation of protected area is the maintenance of landscapes of marvelous beauty that 

offer opportunities for leisure or logical study (USNPS 1996). 

Organization of protected areas, as wildlife sanctuaries has conventionally been 

known as the only most imperative way for securing upkeep of global animal species. 

This practice dates back to the colonial era, and the goal has always been to look after 
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untamed animals and natural habitats from first to last powerfully constrained wildlife 

utilization (Skonhoft, 2007). Protected areas are still overriding wildlife management 

strategy (Swanson and Barbier 1992).  

The sustainable management is conceded out principally by the society and 

countrywide relevant institutional and secretive stakeholders. It makes finest usage of 

social capital such as prevailing or allotted resource rights, local governance, outdated 

and indigenous information, self-interest and self-enforcement capability (Cohen et al. 

2008). The decline in African wildlife is related to the dislocation of poor rural 

populations: as indigenous people lost their outmoded right to use wildlife 

populations, without getting any reimbursement. The only way to maintain the 

protected areas could be income generation for the indegenious community based on 

wildlife resources (Kiss, 1990; Swanson and Barbier 1992).  

The essential features of sensible use comprise, wetland resources assesment, evolving 

national wetland strategy supported by legislative measures for regulation; inventory; 

capacity building; conservation of wetland sites and research (Rao and Datye 2003). 

Conservation and management of wetlands is a highly priority area of the Ministry of 

Environment and Forest, Government of Pakistan. Wetlands of Pakistan are gorgeous 

in floral and faunal biodiversity. They harbor enormous quantity of scarce and 

endangered species. People contribution is an important element of all the wetlands 

recognized for conservation and management. Participatory processes should be 

developed with the participation of local communities in the co-management of 

wetlands, including Ramsar sites. Community participation and its involvement in 

expressing and applying management plans are crucial for the success of wise use of 
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wetlands. Local people which are an integral part of wetland, have traditional 

knowledge and have developed unique skills for assemblage wetland resources on a 

sustainable basis (Rao and Datye 2003). Wetland International South Asia has 

undertaken Participatory Rural Appraisal (PRA) of some wetlands like Loktak and 

Chilika Lake to facilitate a process leading to participatory wetland management (Rao 

and Datye 2003). 

Progressively, the resources which validate the foundation of protected areas, 

including cultural landscapes and adopted natural systems created by long established 

human activity. Too frequently they have been overlooked and even devastated by 

resources conservation and management creativities (Rao and Datye 2003). The 

usefulness of biodiversity and protected areas has been a hot issue under discussion 

for above a decade (Hayes, 2006; Wilshusen et al. 2002). Biodiversity protected areas 

add towards maintenance (Bruner et al. 2001). The debate spins on when and how 

they become active conservation approaches. So when decision-making and 

administration approves additional exclusionary methodology towards indigenous 

communities (Bruner et al. 2001; Brandon, 1995). It has been reported that with the 

participation of local communities in conservation and resource management, 

protected areas are highly particularly within neighboring lands or buffer zones 

(Hansen and DeFries 2007). However, there is no guarantee for effective conservation 

when they are alone. There is a rising agreement that numerous sorts of protected 

areas are desired, comprising those which assimilate huamn’s as management actors 

(Nepstad et al. 2006).  
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Sustainable wetland management has received most thought within the framework of 

the Ramsar Convention which finally led to the adaptation of the principle of the 

“wise use of the wetlands”. This principle states that the sensible usage of wetlands is 

their sustainable utilization for the advantage of mankind in a way well-matched with 

the preservation of the natural properties of the ecosystem (Rao and Datye 2003). 

Pakistan enjoys richness in biodiversity has about 6,000 species of higher plants that 

600 to 700 species are used for medicinal purposes and also been estimate that 70% of 

the total species are uniregional and about 30% are bi or pluri-regional. The country 

has four phytogeographical regions: (i) Irano-Turanian (45%) of species; (ii) Sino-

Himalayan (10%); (iii) Saharo-Sindian (9.5%); (iv) Indian element (6%) (Ali and 

Qaiser 1986; Shinwari 2010) and more than 650 species of birds recorded because of 

great variety of habitats, from permanent snow zone, alpine and subalpine plateaus 

and hill slope in the north, down to alluvial plains and sandy desert. The occurrence of 

the bird species of three zoogeographical zone (oriental region, palaearctic region, 

ethopian region) in one country is unique in the world (Mirza and Wasiq 2007). There 

is genetic variation amongst individuals and species of all the populations. There are 

4,200 species of mammals in the world out of 174 have been recorded in Pakistan 

(Mirza, 1998). 

Among mammals over 109 species of small mammals and 65 species of large 

mammals (Roberts, 2005), 185 reptile species (Khan, 2006; Minton, 1966), only 22 

species and 4 subspecies of amphibian (Khan, 2006) and more than 650 species of 

birds are recorded in Pakistan (Roberts, 1997; Grimmett et al. 2001; Mirza, 1998; 

Mirza and Wasiq 2007; Minton, 1966). Pakistan has six endemic species of mammals 



Chapter 1   Introduction  

14 
 

(Roberts, 1977). These include Indus dolphin, Wooly flying squirrel, Yellow desert 

bat, Pygmy gerboa, Muree vole, Hotson’s long-tailed hamster. Other species like 

Lynx, Brown bear, Grey wolf, Marcopolo sheep, Suleman markhor, and Snow leopard 

are threatened mammals in Pakistan. 

Out of 185 species of reptiles (Khan, 2006), 13 species are believed to be endemic. 

These are mixture of Palaearctic, Indo-Malayan and Ethiopian forms (Groombridge, 

1985). Out of 72 snake species found in Pakistan only 14 marine and 12 terrestrial 

species are poisonous. Indian cobra, Russel’s viper, Saw-scaled viper and Common 

krait are famous in our country. Green and olive turtle, Indian Python, Central Asian 

cobra, Mugger, Gharial, Asian monitor are internationally threatened species of 

reptiles in Pakistan (IUCN 1990). 

Biodiversity that is wetlands dependent or associated with wetlands in Pakistan 

includes endemic and threatened species as 9 species of birds, 6 species of reptiles, 5 

species of mammals, 1 species of freshwater fishes, 5 species of marine fishes, 8 

species of marine molluscs, 6 species of marine crustaceans, 2 species of echinoderms 

and 1 species of marine annelids (BAP 2000; Khurshid, 2000). Many species of these 

animals are internationally well-known as Indus Dolphin, Green and Olive Ridley 

turtles, Marsh Crocodile, white-headed duck, Siberian cranes, sarus cranes, Greater 

Flamingoes and Spot-billed Pelicans. All these species are substantially important for 

economy and believed to need critical attention for conservation. Since 1987 Pakistan 

is also signatory to the Bonn Convention on Migratory Species. Under this agreement 

we are responsible to protect threatened and endangered species whose conservation 

status is unfavorable. 
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The vegetation makes a big difference in well being of wetlands. If more flora exist in 

wetlands, then more minerals and nutrient will obtain resulting in enhancement of soil 

fertility. Also, more plants on the surface slow down the velocity of water resulting in 

more water release into the atmosphere by plants. The lesser vegetation in a wetland 

might result in higher water flow with increased risk of flood. The number of genera 

common to all locations in the temperate zone is quite remarkable (Mitsch and 

Gosselink 2000). Common species include the graminoids Phragmites naustralis, P. 

communis, Typha species, Sparganium eurycarpum, Zizania aquatic, Panicum 

hemitomon, Cladium jamaicense; and the sedges Carex species, Tamarix. In addition 

broad-leaved monocotyledons such as Pontederia cordata and Sagittaria species are 

frequently found. Herbacious dicotyledons are represented by a number of species, 

typical examples of which are Ambrosia species and Polygonum species. One of the 

most productive species in the world is the tropical sedge Cyperus papyrus, which 

flourishes in marshes and on float mats (Mitsch and Gosselink 2000).  

Social and financial actions, often resulting from strategy, drive the engine of human 

use that damages protected areas. Whereas historical ecological deviations may be 

noticeable, these may be overlooked in only a few generations, resulting in 

biodiversity reductions mistakenly recognized as the status quo (Jackson et al. 2001). 

It has been reported that only 12% of the world land surface is protected by nature 

reserves (Rodrigues et al. 2004). They are positioned unduly in remote, cold, or very 

dry places, and defend only 2% of biodiversity rich tropical forests. Additionally, 

people living in the tropical forests of Asia do so at high densities, either within or 

near nature reserves (Sanderson and Redford 2003). Driven by the need to improve 
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productivity and promote sustainability in natural resource management, Most of the 

governments and donor organizations are transferring the management tasks for 

biodiversity conservation to indegenious people due to higher production and 

promotion of sustainable natural resource management demands. This awareness of 

the requirement for local contribution, however, remains a challenge. There is need of 

direct benefit for poor rural population from such type of programmes. The task of 

harmonizing resource conservation and utilization can be met by resource 

management strategies. The resources state and their use are directly linked to 

ecological process. The carrier of natural resources includes water, land and soil. They 

hereby safeguard the livelihood and income of families. Identifying important natural 

assets (especially the endangered and threatened species) and defining the sustainable 

limits of their exploitation will be a major challenge for protected area managers 

(Tataw, 2001). 

Human population size and growth rate are often deliberated as vital drivers of 

biodiversity damage (Holdren and Ehrlich 1974; Dompka, 1996), though household 

dynamics are typically ignored. Household dynamics effects per capita consumption 

(Kaul and Liu 1992; Sandiford et al. 1990) and consequently biodiversity through, for 

example, intake of wood for fuel (Gardner-Outlaw and Engelman 1999), habitat 

revision for home building and related activities (Friesen et al. 1995; Kluza et al. 

2000), and greenhouse gas emissions (MacKellar et al. 1995). 

Natural areas are very important for Pakistan’s economy, and nature conservation, 

plays basic role in the economic development of the country. Its existence and 

conservation support various socio-economic activities around the area that 
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contributes towards development both at the native, regional and national levels 

(Naranjo-Barrantes, 2007). 

Protected areas help in generation of different activities, which contribute in the 

local’s socioeconomic status development and in the implementation of environmental 

policies (Naranjo-Barrantes 2007; Secretariat of the Convention on Biological 

Diversity, World Tourism Organization and the United Nations Environment 

Programme 2009). In general, these policies focus on tourism, water resources, 

biodiversity research and environmental education, wildlife sanctuary access and other 

co-management procedures with local communities (Moreno et al. 2005).  

Wildlife sanctuaries provide refuge and protection to various wildlife species from 

hunting, predation or competition. In Pakistan, a separate area set used for wilidlife 

protection is called sanctuary. Pakistan Government has established numerous wildlife 

sanctuaries for the safeguard of various endangered species from extinction in their 

natural habitat (website, 1). 

Taunsa Barrage wildlife sanctuary located upstream of Taunsa Barrage at Indus River 

over 19,625 acres, out of this about 7500 acres is habitat of hog deer population (Khan 

et al. 2010). The Indus forms one of the World’s largest and oldest and longest river 

systems. Most of the inhabited land area in Pakistan may be considered parts of the 

watershed of the Indus River. Originating from Tibet, the Indus River comprised of of 

3, 180 km length from north of Pakistan to its entrance into the Arabian Sea (Searle 

and Owen 1999) to make more important life sustaining river system of this country. 

According to a survey conducted in 2008, there were 900 hog deer Axis porcinus 
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recorded in the Taunsa Barrage Wildlife Sanctuary. In the study area wildlife species 

including avifauna, small and large mammals inclusive of the Indus Dolphin, reptiles 

and amphibians, fish in the sanctuary and identified 117 plant species in the sanctuary 

(Omer and Saeed 2006). 

More than 25,000 people living in the villages on right and left banks of Taunsa 

Barrage are directly or indirectly dependent on this wetland. Fishing and working as 

Labourers in the agricultural fields is the key source of livelihood for local 

communities. Some community members seek employment in construction work 

around the barrage. Mat-making and basket weaving is another significant source of 

income. Some people are engaged in tourism but on irregular basis. Literacy in the 

area is very low. Due to reduction in fish population because of unsustainable 

harvesting and lack of conservation measures, many have turned to labor work as an 

alternative source of livelihood (Shelly, 2011). 

There might be reduction in species loss and improvement in environment 

conservation by sustainable resource management with the help of indigenous 

communities It is an excellent concept but difficult to practice. It may slow down 

economic growth of many developing countries, if environment gets priority to 

economy (Omer and Saeed 2006). Sustainable management of natural resources can 

result in positive influences on local livelihoods comprising developments in human, 

physical, social, financial, and natural resources. The present study instituted to 

undertake on community driven sustainable management of natural resources, on one 

of 19 Ramsar sites of International importance and one of 42 wildlife sanctuaries of 

Punjab. 



Chapter 1   Introduction  

19 
 

Pakistan is an under-developed country. Its rate of population growth exceeds 3% per 

annum (Khattak, 1996). A serious environmental problem created by our 

unsustainable use of nature resources in the present has threatened biodiversity as well 

as our rural and urban populations too (Khattak, 1996). Although various studies has 

been conducted on the socio-economic status of rural and urban communities; and on 

sustainable management. Such a combine study has not yet been conducted in 

protected areas of Pakistan especially at TBWS. This research attempts to fill that gap 

and hopefully provide a helpful tool in shaping TBWS future sustainable management 

approaches. The importance of this research lies also in the fact that it describes a new 

way of adding the existing body of knowledge necessary to strengthen sustainable 

management efforts and to find the most effective way of safeguarding natural 

resources. 

The study involved to undertake of participatory assessment in order to achieve a 

variety of qualitative and quantitative evidence concerning the biophysical, agronomic 

and socio-economic issues that influence community access to, and use of the wetland; 

the benefits and involvement of wetlands to livelihoods of the populations in the study 

area. This study provided sound basis for the future conservation activities and its 

management, in a sustainable manner. 

Objective 

1. To document the socio-economic conditions of the rural communities in the Taunsa 

Barrage Wildlife Sanctuary. 
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2. To study the threats on the biodiversity of Taunsa Barrage Wildlife Sanctuary and 

their root causes identified to prepare recommendations. 

3. To prepare suggestions for sustainable use of natural resources with local 

communities of the study area, leading to community uplift and income generation 

improved environmental management and conservation. 
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REVIEW OF LITERATURE 

Pakistan is blessed with rich natural resources that meet the social or economic needs 

of the people so their sustainable management is much important for the future 

generation. Sustainable management of protected areas in Pakistan requires 

recognition by all stakeholders that wildlife sanctuaries are special ecological zone 

and therefore, all human interventions in these areas should be planned with that 

special status in mind. 

Sustainability 

The origin of sustainability dated back to two centuries ago but merely practiced from 

past few decades. Kates (2011) had mentioned three major tasks of sustainability one 

was related to fundamental research on use; second was associated to take care of the 

coming generations and third was to transferring information in practical form.  

Sustainable improvement consists of little specificity and extensive appeal; yet some 

combination of environment and development as well as fairness exists in many 

attempts to explain it. Although who were in favor of sustainable development vary 

their emphases on what would be sustained, how to connect ecosystem and 

improvement, and up to what level (Parris and Kates 2003). They also drew attention 

towards the need of research to be continued on range, aggregation, serious limits and 

at threshold level. Mabogunje and Kates (2004) has reported one such effort in Ijebu-

Ode, in south-west Nigeria that small city was comprised of 200,000 inhabitants, by 

adopting sustainable livelihood activities level of poverty can be minimized. After five 



Chapter 2   Review of Literature  

22 
 

year efforts, they concluded the setting, through poverty minimizing process, and local 

participatory activities. This background helped in getting sustainable livelihood, and 

at end notable results came out. 

Marzall and Wall (2006) suggested that the assessment of capacity of rural areas to 

handle internal and external factors were required to promote long term sustainability. 

For this purpose they used general indicators and capacity variables to emphasize on 

fastidious stress.  

Role of Local Community in Protected Areas 

Local community effective participation had been considered very important to 

achieve the sustainable management (Ayeni and Mdaihli 1998) of wetlands. Usually 

the natural process of change took place so slowly, over so many years that it might 

seem that nothing at all is happening (Niering, 1966). 

Community participation in rehabilitation of mangrove forest at Pattani Bay, Southern 

Thailand was organized by Erftemeijer and Bualuang (1998), had fruitfully enhanced 

the local’s environmental attentiveness and through their cooperation had planted 30 

ha mangrove forest (support to alternative information distribution and livelihood 

initiatives). 

In recent years community based innate source supervision had got significant 

concentration. It had been energetically encouraged throughout the world as a thriving 

approach in the enhancement of natural reserve governance. Matta and Alavalapati 

(2006) highlighted the role of expenditure and profit. Community-driven improvement 

was projected as the main way to fought against shortage of resources. But too quick 
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and huge dependency on community driven sustainable development might prove self 

defeating (Platteau and Gaspart 2003). For the successful conservation of protected 

area for long term, it was necessary to understand management plans, attitudes and 

beliefs of inhabitant towards protected area. Most importance would be given in 

understanding resident’s opinion on the conflicts that stay alive between protected 

area and people. Theme arise that mention the favorable perception inhabitant had 

recreation, economic benefits and environmental conservation. Themes that explain 

unfavorable perception: benefits that were for government or foreigners, unhappy 

connection with protected area guard, horror of wildlife and negative financial impact 

(Allendorf, 2007). He suggested that conservation and protection strategies would 

understand both favorable and unfavorable perception by various aspects of the areas, 

containing people access and size of the area in managing targets as tourism and foster 

different standards in order to correctly imitate the certainty and convolution of 

resident’s lives. 

For the benefit of inhabitants conventional wise use of wetland would be promoted 

(Olesu-adjei, 1998). Tasek Bera freshwater wetland consists of a mixture of habitat, as 

peat, open water bodies, swamp and extensive reedbeds. A study was conducted on 

this wetland by Prentice et al. (1998) to be aware of the affiliation linking the 

livelihoods of the indigenous Semelai people and natural resources and in this way 

they identified the requirements and aspiration of the indigenous people, how to 

establish society planning. They concluded that how to increase the Semelai’s ability 

for socioeconomic increment, at the same time ensuring wise use of natural resources. 

For this purpose they included local’s participation in training in guiding tourist, 
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protected area management, established ecotourism on community based. Issues as the 

wise use of community based recreation activities, equal benefits sharing, involvement 

of females and other resident was addressed (Prentice et al. 1998). 

The interaction between indigenous people’s knowledge of protected area 

management and government improvement policies were studied by Wood et al. 

(1998) in the highlands of south west Ethopia. Their study showed how local resident 

understood the water and earth dynamics connected with waterbodies drainage, and 

farming; how to develop managing exercises that help in long term use of protected 

areas without deprivation. There were various governmental policies, enhancing 

wetland use; inter-action between policies and local knowledge too.  

The local communities observed that significant resources such as plant resources, 

water, space and pasture were depleting day by day that were typically available 

additionally near to their living places. Participant recognized increased agricultural 

growth and human population was the main soil utilization changes (Okello et al. 

2011). Most participants demanded communal wildlife sanctuaries managed by the 

local’s rather than unknown visitors. The contest for land and its assets due to 

increasing human population and land utilization was limiting wildlife; so potential 

solution was to negotiated land use plan that harmoniz environmental conservation 

and local livelihoods, while diversifying people’s socio–economic opportunities to 

reduced poverty and dependency on natural resources (Okello et al. 2011). 

Community based natural resource management acted as a win-win condition with 

respect to natural resource conservation and the betterment of local’s livelihoods. The 
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study was conducted by Sebele (2010) to investigate the benefits and challenges of 

community based tourism in a community of Botswana. By the increase of 

involvement of local communities in protected areas ensured that people were 

empowered and the conservation of local natural resources remains continued.  

The Yala swamp wetland has much importance with reference to flora and fauna 

protection in Kenya (Abila, 1998). Surveys, participant observation and interviews 

were used to collect data. For water transportation, agriculture, fuelwood, grazing, mat 

making, hunting, fisheries, wildlife habitat and ecotourism, direct economic values 

were estimated. They suggested that biodiversity hotspot provided valuable economic 

resources to support the communities (Abila, 1998). This includes, employing them to 

work at the Ranger stations of the Sanctuary and involving them in boundary clearing 

(Ladin, 2006). 

Sustainable Management and Protected Area 

Sustainable management was an ongoing local process (Mabogunje and Kates 2004). 

For the sustainable management of nature resources , positive role of rural 

communities for the creation of awareness was needed to activate, the villagers who 

depend on the wetlands, their participation in management was necessary in various 

ways as; in decision making; environmental issue identification and solutions; direct 

participation in managemental activities (Olesu-adjei, 1998). Due to this reason it was 

decided that local resident themselves had to take part in the management of the 

Sanctuary (Ladin, 2006). 
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The highly dependency of deprived household on forests for fuel wood collection in 

assortment to maintain their daily living needs (Sapkota and Oden 2008). Illegal 

encroachment in protected area for livelihood by inhabitant was still taking place. 

Uninterrupted enforcement of laws in opposition to illegal encroachment was not 

appear to be the end solution, so additional realistic measures had to set in position to 

minimize resident independency on the sanctuary (Ladin, 2006). 

The importance of conducting detailed studies on the existing status of wetland and to 

approach precise recommendations in the direction of building institutions in country 

for the safety and wise use of natural world resources of wetlands on a sustainable 

groundwork so that local people could get benefits (Mokhlesur, 1995). 

Both high level economic improvement and household management strategies caused 

depletion of a lot of renewable and non-renewable resources that restricted incoming 

financial opportunities and had threatened environmental services. There had been 

developed model to enhance and continue wise farming, nature product management 

efforts, that primarily leading to indirect and direct protection outcomes. That 

strategies was constantly growing through adaptive supervision, pros and cons of it on 

the whole were difficult to calculate at the beginning; to reach a firm, high-value 

markets and movement in the direction of financial self-reliance and the reception of 

wise land use exercise by participants and local resident; these outcomes depicts 

unique model for poverty reduction, biodiversity protection and food production 

(Lewis et al. 2011). 
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Existing research on the management of protected areas was a challenging assignment 

and internationally many equipment had been utilized to achieve target (Jones et al. 

2011); consequently local perception and attitudes towards protected area strategies 

had emphasized on recent work. A survey of 189 households (October and December 

2004) were conducted to analyse the resident real benefits, awareness of connection 

between livelihoods and sustainable management, local communities attitudes towards 

protected area management; concluded that favorable response towards biodiversity 

hotspot was influenced by perception of occupational dependence (Nepal and Spiteri 

2011). 

To identify and refine strategies for sustainable management of wetlands was 

introduced by Gawler (2000), he suggested that local environmental information, 

financially viable valuations, sexual category, supporting frameworks, participatory 

evaluation, and successfully addressing intimidation to ramsar sites from beginning to 

end co-management, wherever socio-economic escalation had departed hand in hand 

with wetland upholding, and outlet strategies. 

Conservation goal and priority consideration for the freshwater wetland plants had 

been recommended as critical for identification of priority sites for conservation. 

Adaptation of policy and legal framework, integrated conservation management and 

research had been identified for restoration of threatened plants and communities 

(Karim, 1993). 
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Protected Area Role in Socio-economic 

The products of park and other protected areas were much important to the livelihoods 

of local communities. Straede and Treue (2006) illustrated that irrespective of buffer 

zone between resident and park, there was unmoving gap among local people’s 

necessities for supplementing innate resources and their privileges to please them on 

official basis that was unsustainable in the long term.  

The accomplishment of conserving natural resources in every protected area depends 

on the degree of sustainable management, constructive attitudes and speculation of 

resident towards establishment (Rao et al. 2002). Resident of buffer zone already had 

negative thoughts towards the establishment of protected area because socio-economic 

and political changes create main financial losses and this approach might lead to 

crises if proper preventive measures had not been taken. 

To investigate the effect of growing human figures on environment, several studies 

had been conducted to examined the interaction between human being density and 

biodiversity alteration; results represented that higher per capita resource consumption 

in smaller households pose serious challenges to biological diversity conservation 

(Luck, 2007; Liu et al. 2003), so far increase in population growth was considered a 

main factor for conservation of biodiversity rich regions and conservation deeds 

would not be limited to pristine landscapes (Lepczyk et al. 2008). Similarly housing 

development was related to forest avi-fauna richness in all woody ecoregions (Pidgeon 

et al. 2007). Biological diversity consistently decreasing with growing human 

behavior (ecosystem trauma); and bio-diversity reach at higher point when 
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intermediary levels of individual persuade observed (intermediate disturbance) 

(Lepczyk et al. 2008). 

During the International Decade for Action Water for Life 2005-2015 was on 

conservation of freshwater flora and fauna (Dudgeon et al. 2006); freshwater that was 

only 0.01% of the world’s water and 0.8% of the earth surface; however this minute 

portion of water supports at least million varieties of species. Declining aquatic 

biodiversity caused massive reduction in water reservoir. 

The researcher Dudgeon et al. (2006) suggested that there was need to ongoing 

attempts for the confirmation of species defeat but, in many situations, recommended 

acceptance of a conciliation position of management for biodiversity maintenance, 

ecosystem performance and flexibility, and creature livelihoods in order to provide a 

feasible long-term root for freshwater conservation. 

Biologist identified 25 biodiversity hotspots, were rich in species diversity that were 

threatened and endemic. The considerable human induced ecological changes were 

possible to carry on in the hotspots and that demographic change left over an 

imperative issue in worldwide biodiversity conservation (Cincotta et al. 2000). 

Protected areas all over the world were conserving all renewable and non-renewable 

resources; land use was providing fiber, ecosystem services and food for individual 

nourishment (Ruth et al. 2007), as land use change disconnected biodiversity hotspots 

from their surrounding landscapes, confronted to recognize the managemental 

opportunities that could be helpful in sustenance of ecological function, at the same 

time also minimize restriction on human land use. 
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Approximately half of respondents fulfill their needs by illegally and habitually 

extracting income from the protected areas and studies showed that closeness and 

access to natural resources either in the buffer zone community forest, national 

protected area, or the government forest, and livelihoods significantly influenced the 

possibility of illegal product extraction tricks (Shova and Hubacek 2011), so it was 

recommended that park supervision plans must be stretchy and adaptive as much as 

necessary to endear maximum support from inhabitant.  

The environmental understanding was not accompanied by active involvement for the 

decision of ecological problems, up till now it was revealed that the stipulation of 

information notably influences individuals' awareness on appropriate issues; 

concluded that people were sympathetic of some forms of participatory 

administration. So it was essential, to encourage public involvement and reflection in 

order to sponsor their wise use (Dimitrakopoulos et al. 2010) because the sustainable 

management of protected areas was significantly influenced by local knowledge. 

Wetlands Role in Socio-economics of local community 

Wetlands support diverse biological diversity. That diversity had been contributing 

substantially to the socio-economic life of the millions of people of local communities 

by providing facilities of employment, nutrition, fuel, food, fodder, means of 

transportation and irrigation; men, women and children were busy in harvesting 

assorted resources of wetlands (Mokhlesur, 1995). 

Protected areas served to protect major ecosystem services necessary for life forms. 

Water, food, clothes, shelter, transport, and medicines are thus available within and 
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beyond the borders of protected area, they provide for life’s jobs as a tradition for 

global tourism Lopoukhine (2008). 

Assessment of flora and fauna across an ecological gradient in nature reserve was 

made by Jury et al. (2007), findings showed that wetlands had the highest zoological 

diversity as results of adaptation compel by nature events, as socio-economic analysis 

informed that eco-tourism management raise from public to private, to spin off greater 

benefits to the resident. 

The empirical findings revealed that wetlands support 87% livelihoods of the 

inhabitant, moreover also contribute positively to welfare outside the area as 70% 

hydropower of the country depends on water regulation. Wetlands were the source of 

a diverse number of streams, added to their biological and ecological value (Mombo et 

al. 2011); they concluded that the present institutional array for the site threaten the 

wise use of the wetlands, despite its addition to the Ramsar convention’s list. 

Conservation of protected areas requires the needs of addressing three basic things as 

we must be sure about our goals, progress measurement, take action to achieve saving 

and to learn about conservation process. The participants that took these actions to be 

practiced include project alliances, network, organization and individuals; describes 

the precise well designed roles important to get successful adaptive management that 

composes conservation valuable (Salafsky et al. 2002). 

In recent years through conservation, this had been viewed that local communities got 

direct benefits from protected areas. It had been concluded that inhabitant were 

essentials element for the supervision and sustainable management of biodiversity 
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(Sekhar, 2003) and concluded that 2/3 of the respondents were positive towards 

tourism and supportive for conservation. The respondents were familiar about further 

sightseeing benefits from a well managed protected area. There was a strong need to 

evidently tackle these issues, so that protected areas might get the support of 

inhabitant, which might lead to wise use of natural resources. 

The natural resources depletion was caused by the large population size in area as 

more than 27% was joint family system. So policy must be directed towards reducing 

protected area dependency of deprived household by upgrading their economic status. 

Fuel wood collection from forest per household was found key determinant of resident 

income status (Sapkota and Oden 2008). 

The collaborative natural resource management approaches had used to assess exact 

efforts and broader interest group and suggested that evaluators need to deemed and 

made open their values for criteria, method and comparison in order to clarify the 

nature of estimation and facilitate the preparation of achievements (Conley and Moote 

2003). 

A study was conducted to investigate the present status of challenges to and prediction 

for protected areas in Bangladesh (Mukul et al. 2008); results showed that efficient co-

management, between protected area managers and neighboring forest user’s which 

ensures clearly defined rights of various stakeholders and active participation in 

decision making strategies for protected area security. 

The 49 tropical protected areas had been studied by the Naughton-Treves et al. (2005) 

and their work showed that parks were generally effective in reducing deforestation 
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within the boundary. So, initiative should be taken to connect protected areas to 

resident socio-economics. But more attention should be paid towards biodiversity loss, 

poverty, and wise use of land in developing countries. The impact of recreation and 

tourism in protected areas on plant diversity and vegetation communities in Australia 

was reviewed by Pickering and Hill (2007). This review emphasized on the need for 

more recreational ecological research. 

The high areas of Himalayas are dominated by forest and alpine pastures. Many 

protected areas like Nanda Devi Biosphere Reserve and Valley of Flowers, where 

natural resource management plan had been implemented for the protection and 

sustainable use of biodiversity. In this research data collected regarding livestock 

management, the role of livestock in economics of local’s livelihood. The 

implementation of plan for socio-economic was setback to the local community, 

however from the point of ecological perspective such models was a hazard towards 

the variety of alpine pastures (Nautiyal and Kaechele 2007). 

Local communities’ positive response was essential for the maintenance, protection 

and sustainable management of protected area. It’s very helpful for the conservation of 

biodiversity. A study had been carried out around the Pendjari National Park, 

determined the factors that support local’s positive interest for biodiversity 

conservation and compared current park management activities with former 

management approaches and emphasized on the effective participatory management of 

park (Vodouhe et al. 2010). Protected areas specifically dedicated to maintenance, 

take care of biodiversity and of natural and associated cultural resources that managed 

through effective means. A study had been conducted on the needs of designating 
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protected areas in Pakistan for mangroves and its ecosystem, corals and coral reef 

fishes, marine turtles, whales, dolphins, planktons and pelagic environment. This work 

suggested that there were number of species and habitat that require conservation and 

for this purpose designation of protected areas in Pakistan could not be avoided. 

Safeguard of protected areas linked with the economic and sustainable management of 

resources (Siddiquia et al. 2008). 

Several studies concluded that extension associated with conservation such as wildlife 

depredation of crops and livestock had negative effects on local attitudes, while 

positive response from conservation may had good effects (Heinen, 1993; Fiallo and 

Jacabson 1995; Nepal and Weber 1995; Sekhar, 1998; Walpole and Goodwin 2001). 

Wildlife conservation had become a public issue since an ancient time. The study had 

been conducted on property rights concerned wild fauna by Naughton-Treves and 

Sanderson (1995). According to this study political determination of property rule was 

critical for conservation, especially in regard of wild fauna and it was also argued that 

no single property form was adequate for wild fauna conservation.   

Because most of the biodiversity found in developing countries; so in developing 

countries there were happening repeatedly conflicts over land use and species 

conservation and institution for managing conflicts was often weak (Skonhoft, 2007). 

The increased number of wildlife in Africa had led to set up protected areas, the strech 

in their area connotes to less land use for agriculture, hunting, might reduce the degree 

of wildlife conservation and welfare of the local’s (Johannesen, 2007). The 

determination of the ‘conservation effect’ in the sustenance of natural capital flow in 
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various natural parks dicovered, that all environmental conservation managemental 

action plans had an effective role in the health of conservation effect (Thompson et al. 

2009; Petrosillo et al. 2010).  

Urbanization is directly propotional to relationship with protected areas and their 

effects ranged from local to global among those two-thirds of the effects were 

confined within 50 km of an urban area, including many problems with habitat loss 

due to residential development and sewage. Thousands of protected areas were already 

crowded by urban areas and many more will be over crowded in the future 

(Mcdonalda et al. 2009). 

The study was conducted on protected areas attraction and their take over on tourist’s 

response by Reinius and Fredman (2007). They accomplished that different protected 

area were identified as functional linked together but that the name national park has a 

stronger effect on tourists than the records of world heritage site and biosphere 

reserve. 

The study conducted on Cross River National Park, Nigeria by Ezebilo and Mattsson 

(2010) represented that the Park had participated in the development of infrastructure. 

In most developing countries local people who reside near park expect that it would 

also contribute to their social and economic well-being and upgradation. They argued 

that the tourism sector of the local economy would be developed to generate income 

from tourism. 
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Protected areas worked as a tool for conservation of natural resources and 

simultaneously led to increased average consumption, lowered poverty rates, without 

having a limitation on agricultural land usage (Sim, 2010). 

Karanth (2007) examined the relocation experience of 419 migrated from two villages 

outside the reserve. He interviewed 61 percent of migrants in 2002 and 55 percent in 

2006 and 71 percent in 2006. Among them, 52 percent of migrants were satisfied with 

their relocation effort and quality of life. Habitat fragmentation, land cover changed 

and biodiversity loss were linked with village communities in protected areas, but the 

continuity and strength of such impacts not sufficiently analyzed. 

Protected areas played vital role for biodiversity conservation as provide safe places 

for threatened species (Karanth et al. 2008; Seabrook-Davison et al. 2010). They were 

only effective when they stop habitat loss within their marked area, and connected via 

corridors to other wild areas. Capability of producing good results by protected areas 

threatened by development. Findings showed that housing development in the 

protected areas might severely limit the ability of the area; housing growth impressing 

the focal threats to protected areas in the United States while deforestation was the 

most important threat in developing countries (Radeloffa et al. 2010). Numbers of 

people living in and around protected areas, all were highly dependent on the natural 

resources. The estimation of resident relationship and protected area predict that 

agreement and disagreement both present in the area. So without these from the area 

supervision had forever inevitably resulted in conflicts. So, recommended to 

improving environmental education, establishing community co-management, and 

launching substitute sources of cash for traditional cultivation (Liu et al. 2010). 
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Loyalty of local peoples to protected area essential for the conservation of 

biodiversity, it determined factors which support local communities' positive 

perceptions towards biodiversity conservation in the protected area, drawn effective 

results by comparison of the recent protected area management efforts, with relating 

past activities. By understanding local resident perceptions and utilizing them as an 

initial point to improve the protected area and local relationship could beneficiary for 

protected area management, staff involved more effectively local peoples and increase 

awareness for biodiversity conservation within the area (Raymond et al. 2009). 

Sustainable Utilization of Natural Resources 

The concept of sustainable development to examine the utilization of wildlife 

resources was analysed by Mbaiwa (2005), using both secondary and primary data 

sources. The establishment of wildlife sanctuaries led to the dislocation residents from 

their land; affected hunting and gathering economy; marked the point of resource 

conflicts between locals and wildlife managers; led to the development of negative 

attitudes of local’s peoples towards wildlife conservation (Blignaut and Moolman 

2006). 

Sustainable management of the ecosystems and the waterbirds resources in the 

wetlands, helped to gave new strength to biodiversity and maintaining the function of 

the protected areas (Cui et al. 2009). In terms of both for decrease in extraction and 

resource wise use, co-management gives the finest results. Local communities worked 

as actor in the decision making for wise use and protection in protected area (Moreno-

Sanchez and Maldonado, 2010). A balanced economic affair required an action plan 
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built on a viewpoint of local and regional ecosystem, appropriate to general economic 

practice as all finncial masses rely upon natural processes and all economic performers 

were associated within communities (Walter, 2002). By establishing and maintaining 

good governance across the diversity of ownership and responsibility arrangements 

was critical for the future effectiveness and acceptability of protected area. The 

protected areas could become effective by following authority, ambiguity, liability, 

richness, equality, connectivity and buoyancy.  

The supremacy worth assessed for an entity terrestrial sheltered area or a network of 

several confined areas, or a national protected area system by following them 

(Lockwood, 2010). Community-based natural resource management continued by 

adopting policies with many international funding institutions, in spite of growing 

evidence of its disappointing outcomes. The explanatory effort would be expanded 

from the ‘‘facilitating characteristics’’ of potentially victorious society based innate 

resource management sites to occupy between point of interaction of donors and 

recipient states, and between the state and the public based natural resource 

management at the local level (Blaikie, 2006).  

Habitat fragmentation, land cover changed and biodiversity loss were linked with 

village communities in protected areas, but the continuity and strength of such impacts 

not sufficiently analyzed. Karanth et al. (2006) had measured resource utilization and 

consumption of resources by resident conducting ecological surveys in six villages 

and social surveys in all 13 villages of  different sizes in India’s Bhadra Wildlife 

Sanctuary (492 km2) and concluded that these six villages had directly impacted 8–10 

percent of the protected area. Generally, learning has the potential of transient 
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behavior, and in the case of resource management, may help change current patterns in 

resource use towards a more sustainable social to ecological system. It revealed that 

learning lead to changes in behavior at the community level (Marschke and Sinclair 

2009). 

Wildlife conservation and utilization initiatives, on common land assess the monetary 

worth of economic and financial. Conservancies were economically efficient and able 

to participate positively to national income and the development. Flexibility and 

adaptability in plan were input factors, ensuring effective rural development and 

conservation (Barnes et al. 2002). 

Sustainable development as one of the most important strategies had been 

incorporated into all the actions related to the planning and management of natural 

resources in China by Ziran (1999). The transformation of natural resources from 

sustainable management to sustainable governance could be conceptualized. This was 

a community education procedure connecting scientists, politician, experts, and 

resident, and their consequent logical and non-scientific knowledge (Rist et al. 2007).  

Status of biodiversity of a protected area in West Himalaya (Askot Wildlife 

Sanctuary) analyzed by (Samant et al. 1998) for landscape, faunal and floral diversity 

revealed that the forest and pasture lands were ideal habitats for the biodiversity, 

covered nearly 52 percent and 12 percent respectively, of total reported area. 

The land use/cover changes and animal population fluctuation studied in a Wildlife 

Sanctuary in East Africa concluded that rapid land cover change and an extreme 

decline for a wide range of wildlife species. Integration of land use monitoring data 



Chapter 2   Review of Literature  

40 
 

and wildlife resources data could allow for the analysis of changes, and it project 

trends to provide knowledge about potential land use and cover change series and 

gives information about ecological impacts (Ellis and Porter-Bolland, 2008; Mundia 

and Murayama, 2009).  

Labonne and Chase (2009) analyzed the proposal selection criteria of the communities 

and distribution of the resources across villages. Resources flow to the poorest and 

more politically active villages. Garcia-Frapolli (2009) studied the multifaceted 

veracity of biodiversity management through Natural Protected Area policy from the 

Yucatan Peninsula, Mexico. Three most widespread difficulties that arose in Mexican 

Natural Protected Area policy: first was related to uncoordinated public policies; 

second was the usual conflict between environmental authorities and local people over 

the management of natural resources; and third was the exclusion of local people’s 

perspectives, values and beliefs in conservation policy development and 

implementation. 

Local community based eco-tourism brought more profit for inhabitant, more 

interaction was needed between them and the trust management (Sebele, 2010) and it 

could enhance the conservation of natural resources and increased local benefits 

through participation in tourism activities. Rural communities would be given 25 

percent of the trophy fee and an agreement percentage of the company’s economic in 

return for resource safeguarding (Mayakaa et al. 2005). The management of natural 

resources in protected areas could be achieved by the involvement of local 

communities to maintain sustainable use of resources and conserve wildlife. For this 
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participation produced expected results and good understanding of communities 

relationship with environment required (Songorwa, 1999; Twyman, 2001). 

The role of wildlife science in wetland ecosystem restoration can be described by 

three proposes given by Gawlik (2006), the first was contributed to ideal ecosystem 

framework, second took quantitative performance measure and restoration target that 

gave the way to restoration progress, third obtain social feasibility by sustaining long-

term support for a research work. 

Sustainability typically surrounds social, economic, political and environmental 

elements (Olewiler, 2006). The economy of the region depends mainly upon the 

sustainable utilization of its natural resources. Any loss in these resources might build 

significant threats to the livelihoods of the local communities. In India Chilika Lake 

facing several threats towards how lake remains productive over time. Sustainable use 

of protected area resources required both controlling encroachment and the 

introduction of participatory management practices (Mishra and Griffin 2010). 

The participatory village survey therefore aimed at an in-depth analysis of the cultural 

and traditional structure of the communities around the Sanctuary. As a primary 

objective, section two presents some preliminary findings on demographic data, 

education and health care. It also outlines some important sites that were identified 

during the survey. Section three of the study gives an insight into the major 

preoccupation of the people’s livelihood activities and strategies i.e. what were the 

main economic activities of the people, when were these activities taking place and 

some of the problems that the people faced in their daily chores (Tataw, 2001). 
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A comprehensive policy as well as planning and management guidelines would be 

developed for flood plain wetland fauna with field projects aimed at highest priority 

sites (Navid, 1990). The wise application of sustainable management principles to 

wetland conservation would bring about multifarious benefits to any country that had 

wetlands (Reza, 1993). 

Biodiversity of Wildlife Sanctuary 

Birds species richness was recorded 127 by Ali et al. (2006) while the survey 

conducted in 2008 (Ali et al. 2011) it was estimated as 108 species. The biodiversity-

rich areas partially or largely managed by local peoples, so called them community-

conserved areas that showed a significant improvement over open-access areas in 

terms of conservation effectiveness, yet it could not completely fulfill the needs of 

overall comprehensive biological conservation (Shahabuddin and Rao 2010).  

WWF-Pakistan conducted the baseline ecological study of the taunsa barrage. This 

was done as part of the Taunsa Barrage Rehabilitation and Modernisation (TBRM) 

Project. This study covered three seasons; fall, winter and summer. The baseline data 

included study of selected wildlife species including avifauna, small and large 

mammals inclusive of the Indus Dolphin, reptiles and amphibians, fish in the 

sanctuary and its buffer zones. GIS based habitat mapping was done and identified 

117 plant species in the sanctuary. Moreover, under this project baseline conditions for 

ambient air quality and water quality for both surface and ground water were 

established (Omer and Saeed 2006). Due to anthropogenic stresses, wetlands were fast 

disappearing and as a consequence, fisheries which were not the prime uses of 
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wetlands were suffering the most (Rahman, 1993). A variety of freshwater wetlands 

stretched along floodplains of rivers provide staging area to about 0.2 million 

migratory waterfowl and breeding grounds to resident and other birds in summer near 

River Jehlum and Sindh (Pandit, 1991). 

Human role in different part of the sanctuary changes due to varied levels of 

protection. A study was conducted by Datta and Pal (1993) on openbill stork at raiganj 

wildlife sanctuary, India. The stork showed considerable tolerance towards indirect 

human interference but direct involvement severely damaged its nesting success and 

particularly young bird’s ratio. The pressure of human interference forced the openbill 

storks to change from their preferred nesting tree species and nesting height. The 

establishment protected areas had been motivated by Songorwa (1999) due to the 

increased in wildlife population. Recently, there is need to effort for integrating 

natural resource management (Manning and Seely 2005).  

On the passerine breeding assemblage effect of winter harvesting in French was 

studied by Poulin and Lefebvre (2002). Reedbeds had the same bird species richness 

but lower abundance. A significant decrease was observed in population of Bearded 

Tits and Moustached Warblers at cut sites. Cut reedbeds most probably lack sufficient 

vegetation to offer ample nesting and feeding sites to resident birds. 

During the breeding and wintering season bird’s abundance, diversity and richness 

was observed over three years. Wetlands that were dominated by Phragmites australis 

foraging and nocturnal roosting was studied. At where maximum stem heights exist, 

only reed-dwelling birds remained. On bird’s community, uncontrolled disaster had a 
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severe negative effect (Moreno-Mateos et al. 2009). In Purple Herons Ardea purpurea 

breeding season reedbed selection and size of colony in southern France was studied 

by Barbraud et al. (2002). The standard habitat of pelican and herons species for 

protection concern, use reedbeds as propagation habitat. The considerable outcome of 

harvesting amount and reedbed plane area on colony range was investigated (Barbraud 

et al. 2002). 

The herbivorous waterbirds played an important role in the distribution and strength of 

plant species and according to Sandsten and Klaassen (2008) their grazing benefitted 

their preferred food sources. Figuerola (2007) analyzed that climate affects the 

abundance and distribution of many species of wildlife. Author concluded that 

climatic conditions influenced the dispersive behaviour of individual birds, explaining 

rapid changes in the local population of that species breeding in unstable wetlands. 

The spring migration in birds was studied by Arzel et al. (2006). By reviewing the 

existing literature on anatidae, analyzed that little was known about their ecology in 

spring while their ecology at staging site neglected. 

The Indus dolphin is an endemic fauna, was abundant in earlier time, adapted to turbid 

water of the river, a constant swimmer with extremely short sleep phases, besides 

being a continuous emitter of sound. Loss of sight compensated by an efficient sonar 

system and can swims on its side, feeling its way along the bottom with the right or 

left flipper (Pilleri, 1977). 

The status of Indus River dolphin Platinista minor through out its present range was 

conducted by Braulik (2006). Since 1870 the range of Platinista minor had declined by 
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80%. Its occurrence was separated by irrigation barrages in five subpopulations. The 

increased dolphin encounter rate and abundance was observed in each consequent 

downstream subpopulation. The largest subpopulation was observed between Sukhr 

and Guddu barrage, Guddu and taunsa Barrage, Taunsa and Chashma Barrages. 

The Platinista minor population was estimated in 690 km of river that was 99%. The 

effective range of dolphin corresponds to near about 80% declines since 1870 

(Anderson, 1879). Less than 200 individuals of Platinista minor was counted during 

1970 subpopulation complete surveys from Guddu to Sukhar barrage (Pilleri and 

Zbinden 1973, 1974; Kasuya and Nishiwaki 1975; Pilleri, 1977; Pilleri and Bhatti, 

1978). 

In one year study period the number of species recorded at Taunsa Barrage were 110 

which belong to 45 families. At Taunsa Barrage Ardeidae remain dominant while 

syllviidae were the family which has greatest bird species found at the study site. The 

family Oriolade had only one bird species, while out of 110 species, 66 were resident, 

8 were breeding resident, 34 were winter visitor and only 2 were summer visitor (Ali 

et al. 2011). The most critical threat facing the birds is the destruction and 

fragmentation of habitat. Fishing activities and illegal hunting by local people are also 

the major threats to the avifauna. 

Few other workers also reported biodiversity of the Taunsa Barrage Wildlife 

Sanctuary like Roberts, 1991, 1992, 1997; 2001; Mirza, 2007; Ali et al. 2006; Khan, 

2006; Grimmitte et al. 2008,. 
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MATERIALS AND METHODS 

This chapter denotes the research layout of this thesis, represented precisely the 

methods that has been used, give explanation for their addition. The methods that were 

used were archival research, unstructured and semi-structured interviews, field visits 

and administering a questionnaire survey. Data was collected on socio-economic, eco-

economic status and biodiversity of the area. A wide range of field methods has been 

applied during different stages of the research work.  

1. Description of Study Site 

Taunsa Barrage situated in Muzaffargarh district at River Indus of Southern Punjab 

falls between 30º 30´ N latitudes and 70º 50´ E longitudes; 20 km northwest of Kot 

Addu, with an altitude of 137m. The aerial distance from Multan to Taunsa Barrage 

was 140 km (Omer and Saeed 2006; Ali et al. 2011). It was a largest water storage 

reservoir constructed for irrigation purposes. The reservoir was administrated by 

Irrigation Department, Govt. of Punjab. Whilst, neighboring areas were privately 

owned by the Sayed family and the Khar family. It was one of the most important 

wetland sites in this region and one of the 42 wildlife sanctuaries in Punjab Pakistan 

(Ismail and Hassan 2008) (Figure 1 and 2). 

In 1972, it was declared as a wildlife sanctuary of 6,567 ha for the firt time. , 

However, in April, 1983, in July, 1988 and afterwards in March, 1993 it was relisted. 

It was nominated as a Ramsar site on March 22, 1996 (Khurshid and Chaudhry 1998). 

Its status as a Ramsar site (ramsar site number 817) lends it’s internationally 
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recognition as a designated wetland site of ecological importance. At that time 16,000 

hectares were included in the protected area (Omer and Saeed 2006). In December, 

2004, Taunsa Barrage Wildlife Sanctuary was renotified and an area of 2,832.8 ha was 

declared to be a wildlife sanctuary. No further notification has been issued so for and 

the sanctuary has a no long term legal binding as according to the latest notification, 

7,000 acres area would continue to be a wildlife sanctuary till further orders. 

 

Figure 1. Map showing TBWS and selected villages of study area. 
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Three linked canals provide water to different areas which include Muzaffargarh 

canal, Dera Ghazi Khan Canal and the Taunsa-Punjnad Link canal. The fourth link 

canal, which was called Kachii canal, was still incomplete. With in sanctuary area an 

island is present that is very important due to its rich fauna and it was also called green 

reservoir where large number of breeding egrets and other animal could be observed 

(Shelly, 2011). It referred to as a “Baila” in local language. 

It has been anticipated that the Indus River from Taunsa Barrage upstream to 

Kalabagh and downstream to Guddu Barrage be acknowledged as a World Heritage 

Site for the Indus dolphin (Platanista minor). Areas on both sides of the reservoir, up 

to 9 km upstream and 3 km wide area downstream of the barrage was proposed to be 

included in the sanctuary (Scott, 1989). The study area comprised of three villages 

Bait Qaimwala, Basti Allahwali, and Jannu village. 

The total population, average persons per house, number of houses, ethnic background 

of the households, their profession, literacy rate, flora and fauna of the above 

mentioned study site studied during this study. For many years, the biodiversity has 

persisted as one of the dominant subjects of ecology. For the collection of bird’s data 

different methods employed and analysed by different diversity indices.Overall 

surrounding communities around TBES are shown in map below (Figure 2). 
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 Figure 2: Map showing the TBWS and its overall surrounding communities. 
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Taunsa Sharif a small town near the barrage was culturally significant mainly for the 

shrine of Pir Phatan Hazrat Khawaja Shah Suleman Taunsavi (a very well-known 

scholar of Pakistan). With premier literacy rate in the Punjab province and is known as 

the ‘Unan-e-Saghir’ or Mini Greece for this reason. A bit further way there was other 

such places like SakhiSarwar, Uch Sharif and Multan. All these places were hub of 

cultural activities in the region. 

Mostly people from low income and middle income groups such as students, youth 

and families from the towns and cities in the surrounding areas come here for picnic 

and recreation. They use private transport such as cars and vans and also use services 

of public transport and hire vans and coasters and buses to visit this place in groups. 

Weekends were more crowded compare to weekdays (Shelly, 2011).  

There were only two irrigation department rest houses with limited accommodation 

facilities. Few tea/cold drink stalls were also located in picnic areas on the left bank of 

barrage but their quality of food was not good, therefore, most of the visitors brought 

with them their own cooked food and other food stuff. In general terms, the tourism 

infrastructure was of low standard and not adequate to meet the present demand. 

1.1 Villages around Study Site 

1.1.1 Bait Qaimwala 

This village was 17 km away from KotAddu city near Taunsa Barrage; lies on right 

river-bank downstream ; situated at 30º 30´ 51 N, 70º 51´ 50 E with an altitude of 128 

m. Consisting of 1832 household. All household were Muslims and their mother 

language was Saraeki. The area covered by this village was 120 km² and out of total, 
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80 km² land cultivated. This village comprised of sub-villages Basti Sheikhan, Basti 

Mohana, Basti Rind, Basti Chandiya, Basti Gurmani, Basti Kulachi and Raan. 

1.1.2 Jannu 

About 15 km away from Kot Addu city near Liyyah road was located Jannu (30º 32´ 

17 N, 70º 551´ 50 E); at upstream near left bank of river, with an altitude of 117 m. 

Consisting of 1199 household. People of this village, divided their village into two 

parts. One was permanent Jannu village and second was temporary Jannu village. 

Although both name were the name of same village. Permanent Jannu means that this 

area was situated outside of the water while temporary Jannu means that most of the 

time this area remain covered by river water. This was a riverine and wild area. People 

visit this area through casual walk. Average area of the both parts was 6 km2.  

1.1.3 Basti Allahwali 

The Basti Allahwali in which Basti Fakeerwali also included was located at the 

barrage while Basti Fakeer Wali was at a distance of 2-3 km from barrage (30º 32´ 36 

N, 70º 50´ 30 E) at downstream left bank of river, with an altitude of 122 m. 

Comprised of 762 household. All households were Muslim and use Saraeki language. 

1.2 Physical Conditions 

1.2.1 Rainfall and Temperature 

The foremost climate (subtropical) factor that influences biodiversity was annual 

rainfall 100-400 mm, with relative humidity 25-85%. The average lowest temperature 

in January remains 4.5˚C-6.0˚C; while, the average extreme in June 41.5˚C-43˚C. 
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1.2.2 Principal Vegetation  

The aquatic vegetation in the seepage lagoons include Carex fedia, Hydrilla 

verticillata, Nelumbium speciosum, Nympha ealoctus, Phragmites kaka, Potamogeton 

crispus, Potamogeton pectinatus, Ranunculus aquatilis, Saccharum spontaneum, 

Typha angustata, Vallisneria spiralis and Zannichelli apalustis. It was found that 

cotton, wheat, sugar cane and fodder crops were cultivated on land adjacent to the 

reservoir. Delbergia sisso and Populus euphractica in association with Tamarix dioica 

were dominant in the riverine forest along the Indus. However, natural vegetation of 

the area also comprises of Acacia nilotica, Prosopis cineraria, Pisumarvense, 

Salsolabarysoma, Cynodon dactyl, Eleusine compressa and Panicumant idotale 

(Scott, 1989). 

1.2.3 Land Use 

Mostly the land area used to water supply for irrigation, fishing, harvesting of reeds 

and refreshment, agriculture, livestock grazing and forestry in the adjacent areas. 

However, for cultivation during scarcity period, some of the land was leased to 

farmers within the sanctuary. 

1.2.4 Disturbances and Threats 

The main threat to the wetland at present was the intermittent burning of vegetation in 

the discharge inlets and in lands within the reservoir area. Illegal hunting and fishing 

activities by local people cause some disturbance, and there have been reports of 

waterfowl drowning in fishing nets (Scott, 1989). 
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1.2.5 Fauna 

Taunsa Barrage was a very imperative wintering zone for waterfowl, remarkably for 

anatidae family, a breeding zone for numerous species, especially Dendrocygna 

javanica, and a staging area for certain cranes (Grus grus and Anthropides virgo) and 

shorebirds. It was the most important site for the Bar-headed Goose (Anser indicus) in 

Pakistan. Dendrocygna javanica was a common breeding summer visitor. Other 

waterfowl, recorded at the barrage, include Phalacrocorax fuscicollis, herons and 

egrets of eight species and Platalea leucordia, Tadorna ferruginea, Recurvirostra 

avosetta, Limosa limosa, Tringa erythropus, Calidris minura and large numbers of 

gulls and terns, mainly Larus ridibundus, Sterna aurantia and Sterna melanogaster. 

Less common visitors include Anhinga melanogaster, Anas tomusoscitans, Ciconia 

ciconia, Ciconia nigra, Pseudibis papillosa, Phoenicopterus ruber, Nettapus 

coromandelianus, Aythya nyroca, Rostratula benghalensis, Glareola lacteal and 

Vanellus leucurus. 

A small number of the Indus Dolphon (Platanista minor) and Smooth-coated Otter 

(Lutra perspicillata) were reported in the river. The Hog Deer (Axis porcinus) 

however still exists in the area (PWP 2011), although it had been profoundly 

oppressed. Additionally, mammals including Canis aureus, Felis chaus, Susscrofa 

cristatus and Lepus nigricolis were also found in the area (Shelly, 2011). 

Fish species found in the river and lagoons comprise of Ambassis nama, A. ranga, 

Bagerius bagerius, Barilius vagra, Catla catla, Channama rulius, C. punctatus, 
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Cirrhinus mrigala, C. reba, Eutropichthys vaccha, Heteropneustes fossilis, Labeo 

calbaso, L. microphthalmus, L. rohita, Mastacembelus armatus, M. pancalus, 

Mystusaor, M. seenghala, Nandus Notopterus chitale, Puntieoclemys hamiltonii, 

Trionyx gangeticus, Lssemys punctata and Natricpis cator (PWP 2011). 

1.2.6 Local Economy 

On the right and left banks of Taunsa Barrage, three villages were directly or 

indirectly dependent on this wetland. Fishing and working as Labourers in the 

agriculture was the main source of livelihood for local communities (Omer and Saeed 

2006). Some community members seek employment in construction work around the 

barrage. Mat-making and basket weaving was another significant source of income. 

Some people were engaged in tourism but on irregular basis. Literacy in the area was 

very low (Shelly, 2011). Due to reduction in fish population because of unsustainable 

harvesting and lack of conservation measures, many have turned to labor work as an 

alternative source of livelihood (Omer and Saeed 2006).  

The local communities of boat people who were settled on the right and left banks of 

Taunsa Barrage live in abject poverty (Shelly, 2011). They don’t have any regular 

source of income and government had not provided any civic amenities to these 

villages therefore, mostly they depend on natural resources for subsistence. The 

environment in terms of renewable natural resources was degrading, population was 

increasing and as a result hardship of local communities was increasing due to 

unsustainable use of nature resource.  
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In the area of Taunsa Barrage Wetland, with little exception, the potential of tourism 

had not been fully exploited.  This region was blessed with rich natural and cultural 

diversity but no serious effort has been made to promote eco-tourism in an organized 

and environment friendly manner. Therefore, it was important to reorganize this sector 

and help indigenous communities to entirely benefit from its potential to generate 

additional income and employment opportunities. 

Mostly people from low income and middle income groups such as students, youth 

and families from the towns and cities in the surrounding areas come here for picnic 

and recreation. They use private transport such as cars and vans and also use services 

of public transport and hire vans and coasters and buses to come here in groups 

(Shelly, 2011). Weekends were more crowded compare to week days.  

Few years ago Adventure Foundation Pakistan started an Indus Dolphin Boat Safari 

Program with the financial assistance of GEF Small Grant Program. This program 

started very well in year 2000 but after the incident of 9/11 foreign tourists flow to 

Pakistan was badly affected and now there were very few nature tourists who come in 

small groups under package tour arrangements through some tour operators in Lahore 

and Islamabad or Adventure Foundation Pakistan to enjoy this boat safari for dolphin 

watching. 

2. Participatory Human Resource Interaction Appraisal (PHRIA) Methodology  

The socio-economic aspect of the study was carried out through interviews and 

meetings with small group of villagers in the sanctuary. The group included 

respondents who were agriculturalist, livestock owners, fishermen, basket makers and 
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old people. Data was collected from 394 participants out of total population of three 

villages 26551. The village’s economy, humans and resource interaction was 

measured through PHRIA field methodology (Scherl and Forte 2000). This 

methodology described a rising family of participatory approaches. It pursues to 

empower native people to augment and evaluate their awareness of life and 

circumstances to perform (Chambers, 1992; Anyaegbunam et al. 2004). 

Poverty level or income profile of the resident of taunsa barrage was estimated “Based 

on the Poverty Reduction Strategy Paper”, was assessed by the poverty line specified 

(Rs 748 per capita per month) by Government of Pakistan. Poverty levels were 

described in January 2012, in Pakistan when one US dollar was equal to 90.4 Pakistani 

rupees. Poverty categories (Poverty assessment updates, 2008) were described as; 

 Extremely poor >Rs 361.7 ($4.01) per capita monthly income 

 Ultra poor  Rs 542.5 ($6.01) per capita monthly income 

 Poor   Rs 723.4 ($8.01) per capita monthly income 

 Non-poor  Rs 1446.8 ($16.03) per capita monthly income 

The participatory Human Resource Interaction Appraisal (PHRIA) (Scherl and Forte 

2000) for the communities of TBWS was the technique used for to develop 

participatory approaches for the sustainable management of wetlands resources and 

enhance the capacity of the communities to more effectively contribute to 

management whilst at the same time attending to their needs and aspirations for a 

better standard of living.  
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This was a tested methodology applied at Makran Coastal Wetlands Complex and 

abroad in some countries. The general aim of this methodology was to develop 

participatory approaches for the sustainable management of wildlife sanctuary and 

wetland resources and enhance the capacity of the communities to more effectively 

contribute to management whilst at the same time attending to their needs and 

aspirations for a better standard of living. In this methodology four types of 

questionnaires, which comprised of different types of questions, was filled during 

meetings with locals for the collection of information relevant to the study area. This 

questionnaire used to work at the community level to both gathered and record 

relevant information and to engage communities into thinking through issues and 

solutions for resource management and community development. This questionnaire 

(Appendix-2) has different components as given below; 

A. Questionnaire 1: Physical and human description of the village (villages 

description, physical environment, institution and material resources in village, 

infrastructure material/facilities) 

B. Questionnaire 2: Village economy (farming, fishing, hunting, shops, others) 

C. Questionnaire 3: Human and resource interaction of the communities of the 

Taunsa Barrage Wildlife Sanctuary (farming, timber harvesting, wildlife trade, 

gathering, timber harvesting, shops and others) 

D. Questionnaire 4: Education and resource management (education, management, 

skills possessed by villagers). 
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2.1 Sample Size  

A representative sample size with known confidence and risk level was selected on the 

work of Yamnae (1967). Yamane formula (1967) was used to determine appropriate 

sample size. In probability sampling, sample unit was drawn with known prospect. 

The determined sample size for the total population of 26551 was 394 participants 

(142 female and 252 male) (Appendix-3) in TBWS. This questionnaire used to work 

at the community level to both gathered and record relevant information and to engage 

communities into thinking through issues and solutions for resource management and 

community development Mathematically derived formula used by Yamnae (1967) is 

illustrated as; 

n=    N ⁄1 + Ne2 

Where; 

n = required response 

N= sample size 

e = error limit (0.05) 

3. SWOT Analysis 

Data was collected by following SWOT (Strengths, Weaknesses, Opportunities, 

Threats) analysis (Masozera et al. 2006; Hiwasaki, 2007). This based on the personal 

observations and discussions that were held with various stakeholders including 

representatives of communities and government and non-governmental agencies 

during the field visits. Data collection was based on review of literature, institutional 
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engagements relating to tourism in protected zones, and policies. Challenges faced by 

nature resources of protected area by tourism in TBWS were recognized through this 

analysis. 

4.  Biodiversity Estimation 

4.1 Census of Biodiversity 

Direct count is one of the most widely used methods for determination of the species 

diversity and its abundance (Haldin and Ulfvens 1987). Bird’s census was carried out 

around sanctuary during breeding and wintering period. Counting the number of birds, 

reptiles, and mammals accurately in the field was made possible with the use of 

binoculars with magnification of 10 × 50. This magnification provides better results 

and wide vision. Spotting scope of magnification 20 × 30 × 60 was used with a tripod. 

GPS (Magellan) was used to record coordinates of the area and to access the extant of 

sanctuary area. 

Few points were selected at upstream and downstream of Taunsa Barrage to observe, 

count and identify the bird species clearly by the help of binocular and tripod spotted 

scope (Haldin and Ulfvens 1987). Field investigations were steered for a period of 

three years starting from April 2009-April 2013 with an interval of 30 days. All the 

surveys were carried out early morning from 06:30-10:00am and late afternoon to 

sunset 04:00-06:00pm. Unscrupulous observations were also supplemented to the list 

so as not to miss any species during the survey period. Surveys were conducted on 

foot and by boat. 
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Species evenness, richness, and diversity indices as Shannon-Weiner (Shannon and 

Weaver 1949) and Simpson Index (Simpson, 1949) were used to evaluate the bird 

species diversity. A small size and light weight binocular with magnification of 10 × 

50 was used. This magnification provides better results and wide vision. Spotting 

scope of magnification 20 × 30 × 60 was also used with a tripod. Digital SLR camera 

of Nikon Company with 300 and 500 zoom lenses was employed for photography.  

Diversity was classically measured by a species count (richness) and occasionally with 

an evenneses index.  It can also be measured by a relative statistic that associates both 

measures (e.g., Shannon-Weiner index and Simpson Index) (Stirling and Wilsey 

2001). The various diversity measures are given below. 

Plants, birds, reptiles, mammals and other biodiversity was identified by using books 

and field guides like Roberts, 1991, 1992, 1997; Grimmitte et al. 1998; Mirza, 1998; 

Shinwari et al. 2006; Michell, 2006;  Khan, 2001, 2007; 2007. All surveys conducted 

monthly to the study area for 2-3 days for observing biodiversity and meetings with 

locals to record socio economics. 

4.2 Boat Survey 

Boat surveys were conducted on a motor boat both upstream of the sanctuary area and 

downstream for typha plantation, Platanista minor, birds, agriculture survey and for 

observing the turtles, by using guide (Hill et al. 2005; Khan, 2006). It was conducted 

during morning or evening. Waterbirds especially ducks, stork, cormorants, egrets, 

turtles identified and counted by binocular, spotting scope at silt deposits in 

downstream of the river. A small size and light weight binocular with magnification of 
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10 × 50 was used. This magnification provides better results and wide vision. Spotting 

scope of magnification 20 × 30 × 60 was also used with a tripod. 

4.3 Night Survey 

Night surveys were conducted mainly for the observation of nocturnal mammals and 

bird’s species (Hill et al. 2005) from 12:00 am to 04:00 am. During night survey 

search lights and digital camera of Nikon were used to observe and get photographs of 

the nocturnal species of the area. These were identified by using field guide (Robert, 

1997). 

5. Indirect Observation 

5.1 Meetings with Local Community at the Sanctuary 

Study site also used to meet subsistence and other needs. Meetings with the local 

communities were arranged with main focus on the fishing community and the 

agriculture community due to their heavy dependence on the sanctuary area for fish, 

land use, hunting, firewood collection, grazing and agricultural practices; to 

investigate human impact on sanctuary. Grazing pressure was studied. Direct (grazing, 

cutting of typha and timber, firewood extraction, fishing) and indirect impact of the 

humans on sanctuary was studied during this project. However an assessment of 

human impact answered the question how much in terms of natural resources used. 

Effects of natural disaster have analyzed. Workshops and trainings were conducted to 

deliver lectures related to wetlands importance, wildlife, agriculture, fishing and 

livestock. 
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6. Local Occurrence Status of Avifauna  

Terms described here about their frequency of occurrence and comparative abundance 

is in agreement with those described by Bull (1974). The birds which were found 

more than 1000 birds per day in the locality were termed as very abundant, while 

those which were reported between 200-1000 were designed as abundant, the birds 

species were termed as very common which were found between 51-200 individuals 

per day  in the area while common species were found between  21-50 individuals in 

the locality. Similarly birds species were termed as fairly common having population 

7-20 individuals per day. However, bird species having population between1-6 

individuals per day were termed uncommon. Correspondingly, birds were termed as 

rare having 1-6 individuals per season in the area. On the other hand bird’s species 

having infrequent occurrence were termed as very rare species. Seasonal occurrence 

status of birds was identified by following Grimmett et al. 2008. 

7. Preliminary Field Visit 

The preliminary field visit was undertaken in the start of 2009. The purpose of visit 

was to get familiar with the selected site, TBWS and to get more site-specific 

information that would help with the further development of the research. This 

involved making personal contact with local authorities in order to clarify the location 

and number of villages situated near the sanctuary boundaries and in its close vicinity, 

to obtain valuable demographic data about the population and number of households 

in the selected villages. 
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Also unstructured and semi-structured interviews was to get details about the 

sanctuary area management and activities directed to towards local communities to 

identify potential success or failures encountered along the way in wildlife sanctuary 

and people relationship. 

Other interviews conducted at this time, as well as during future visits with local 

associations and non-governmental organizations. Particular care was given to 

choosing respondents from the selected villages. 

8. Statistical Analysis 

8.1 Species Evenness and Richness  

Species diversity increases with the complexity of the habitat. Species diversity 

considers both the species richness and evenness. Richness component is simply the 

quantity of species in the sample. Evenness is the calculation of the relative abundance 

of the various species (the distribution of relative abundances among the species 

sampled) was calculated using a ratio proposed by Hill (1973). It expresses the evenly 

distribution of individuals amongst different species.   

As diversity was measured by formula; 

Diversity = 1    ∑ pi² 

Evenness = Diversity   (- ∑pi log pi) 

8.2 Shannon-Weiner Index  
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Shannon and Weiner autonomously derived the meaning identified as Shannon Index 

of diversity. It certainly supposes that individuals are randomly sampled from an 

independent large population. The index also undertakes that all the species are 

characterized in the sample. Shannon diversity is the very extensively used index for 

equaling diversity between numerous habitats. The species diversity in different 

habitate can be identified by calculating Shannon index (Hutchison, 1970). The 

presence of one individual of a species was not necessarily indicative of the species 

being present in a large number. Its value usually remains between 1.5 and 3.5 while it 

rarely exceeds 4.5. It was calculated based on the abundance of the species by the 

following formula: 

H´ = - [∑ pi lnpi] 

Where, H´ = Diversity Index; pi = proportion of species i relative to the total number 

of species; lnpi = natural logarithm of this proportion 

8.3 Simpson Index (D)  

The probability is measured by Simpson Index where two individuals, belonging to 

same species, from a sample are selected randomly. Simpson provided the probability 

of any two individuals drawn from apparently large community associated with 

different species. Following formula was used for its measurement: 

 D = ∑n (n−1) ⁄ N (N −1) 

n=the total number of birds of a particular species 

N= the total number of birds of all species 
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By following the above equations statistical analysis of bird’s data results compiled 

which are given below in results and discussion. 

8.4 Linear Regression Trendline 

It can be used when two or more variables are supposed to be systematically 

associated by a linear relationship (Clarke and Warwick 2001; Schork and Remington 

2010). Microsoft office excel 2007 was used for simple linear regression trendline. We 

ran a series of simple linear regressions trendline using bird density as the dependent 

variable while month’s as the independent variables. The correlation between species 

and years can be described a simple linear regressionas under;  

Y (model) = β0 + β1 x  

Where; 

β0 = the intercept (constant) 

β1 = the x coefficient, denotes the slope of the straight line described by the equation 
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RESULTS 

Biodiversity Profile 

For the study of biodiversity of the TBWS a total of 25 surveys have been conducted. 

First preliminary survey was carried out in the start of 2009. This survey was 

conceded to obtain familiarity with TBWS and to search out further site-specific 

information that would help with the advance development of the research. This 

occupied making personal contact with local authorities in order to clarify the location 

and number of villages situated near the sanctuary boundaries and in its close vicinity, 

to obtain valuable demographic data about the population and number of households 

in the selected villages. Out of 25 surveys 24 field surveys were conducted to study 

the fauna and flora of TBWS. The survey plan has been given in appendix-1. 

Natural resources of TBWS as flora and fauna is very important for stabilization of 

ecosystem, it is necessary to conserve wildlife protected area and to introduce 

sustainable use on the whole to maintain ecological quality for accepting inherent 

value of all species. 

Flora 

The freshwater wetlands give home to large number of plant species which have been 

adjusted to the vibrant distinctiveness of Pakistan wetlands. The natural resource 

availability in the area in the form of flora was observed 79 species, by habit flora 

divided into trees; herbs; shrubs; grasses; reeds and weeds (Table 1). Vegetation is 
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renewable energy source and their economic importance is measured only 2nd to food 

and clothing. On the basis of habit of vegetation, all flora can be categorized as; 

Trees 

A lengthy plant emergent a woody perennial trunk typically a distinct stem; when on 

earth conditions support and depending on their hereditary make up can grow up 

minimum to 13 feet and maximum attain the height of 394 feet (Edlin, 1976). Out of 

79 species of flora recoded at TBWS by habit 48 species were trees (Table 1). 

Herbs and Shrubs 

A little plant that could not develop persistent woody tissue called herb and shrub is a 

various stemmed woody plant that have height usually less than 13 feet. Out of 79 

species of vegetation, 8 species of herbs and 9 species of shrubs were identified at the 

study site.The common herbs and shrubs in the area include Nelumbium speciosum, 

and Orthanther aviminea.  

Grasses, Reeds and Weeds 

The vegetation that belongs to the family gramineae consisting of typically short 

plants with large narrow leaves growing wild or cultivated called grass; and a tall 

perennial grass having hollow stem, cylinder shape leaves that grow in wet habitat 

called reed. The weed is an unwanted wild plant that grows in competition with 

cultivated plants, to reduce its growth requires some form of action to minimize its 

effect on economy and health. Some of the common grasses in the area include 

Saccharum arundinaceum, Saccharum spontaneum, and Saccharum munja. 

In the present study the vegetation that has been identified contains 7 species of 

grasses, 5 species of reeds and 2 species of weeds (Table 1). The major trees that was 
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observed in the surroundings of TBWS includes, Acacia nilotica (keekar), Albiza 

labbeck (saree), Dalbergia sisso (sheshum), Eucalyptus citriodara or Eucalyptus 

camadulensis (sufaida), Ziziphus mauritiana (barii), Mangnifera indica (mango), 

Phoenix sylvestris (Date), and Morus laevigata (shahtoot); their total count in each 

village has given below in Table 2. Eucalyptus camadulensis (69%) was most 

dominant tree species.  

 The study revealed that three species as Phragmites communis, Saccharum 

spontaneum, Typha (Typha angustata) augustifolia, and Typha augustata was used as 

thatching material and typha was also used to make prayer mat, rope and bann (string 

for bed). Tamarixspecies was used to prepare baskets and other decoration pieces.The 

list of flora that was observed at TBWS has given in Table 1. 

Table 1: Flora observed at TBWS. 
S. 
No. 

Scientific name Common 
name 

Habit 

1 Acacia catechu  Khatha Tree  Tree 

2 Acacia farnesiana Valityi 
Kikar 

Tree 

3 Acacia nilotica Babul / 
Kikar 

Tree 

4 Acacia senegal Khor/ 
Khumbat 

 Tree 

5 Achras zapota Chikoo / 
Nest berry 

Tree 

6 Aeluropu svillosus Khara Grass 

7 Ailanthus altimissia Tree of 
heaven 

Tree 

8 Albizia procera Siris Tree 

9 Alhagim aurorum Kandero Shrub 

10 Alstonia scholaris Alstonia Tree 
11 Amaranthus 

tenuifolius 
Maliriho Shrub 

12 Astragalus 
contortuplicatus 

Gidar Phali Shrub 

13 Azadirachta indica Neem Tree 

14 Bombax ceiba Simal Tree 
15 Calotropis procera Ak Tree 

16 Capparis decidua  Karir Tree 
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17 Cascuta reflexa Climber Tree 

18 Chenopodium album  Chil Grass 

19 Citrus sinensis Orange  Tree 

20 Cocos nucifera Coconut 
Palm 

Tree 

21 Cuscuta reflexa Cascuta Weed 

22 Cynodon dactylon Dubh Grass 

23 Dalbergia latifolia Vlaityi 
Shisham 

Tree 

24 Dalbergia sissoo Shisham Tree 

25 Diospyrosm 
elanoxylon 

Beripata Tree 

26 Eclipta prostrate Bhangaro Herb 

27 Eleusinea egyptica Chhabar Grass 

28 Eucalyptus 
camaldulensis 

Safeda Tree 

29 Ficus bengalensis Banyan Tree 

30 Ficus religiosa Pipal Tree 

31 Indigofera pauciflora Jhil Shrub 

32 Lippiano diflora Bukan Weed 

33 Mangifera indica Mango Tree 

34 Meliaazed arach Dharek Tree 

35 Meliaazed arach Bakain Tree 

36 Morus alba Mulberry Tree 

37 Musa cavendishii Banana Tree 

38 Nelumbium 
nuciferum 

Kanwal 
Paburo 
Lotus 

Herb 

39 Nelumbium 
speciosum 

Kanwal 
Lotus 

Herb 

40 Nymphea stellata Water Lilly Shrub 

41 Orthanther aviminea Khip Shrub 

42 Parkinsoniaa culeata Valayti 
Babul 

Tree 

43 Pheonix dactylifera Date Palm Tree 

44 Phoenix sylvestris Date  Tree 

45 Phragmites 
communis 

Kana  Reed 

46 Phragmites karka Kana  Reed 

47 Phyllanthus 
multiflorus 

Kambo Shrub 

48 Populus casalo Valayti 
Bahan 

Tree 

49 Populus euphratica Euphrates 
Poplar 

Tree 

50 Populus euphratica Bahan Tree 

51 Prosopi sglandulosa Persapersi Tree 
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52 Prosopis cineraria  Jand Tree 

53 Prosopis juliflora Mesquite  Tree 

54 Psidiumgua java Guava  Tree 

55 Robiniap 
sedudoacacia 

Black 
Locust  

Tree 

56 Rumex dentatus Bubak Herb 

57 Saccharum 
arundinaceum 

Sar Grass 

58 Saccharum munja Munj Grass 

59 Saccharum 
spontaneum 

Kanh Grass 

60 Salsola foetida Kani Shrub 

61 Salvadora oleoides Pilu Tree 

62 Salvadora persica Khabbar 
Pilu 

Tree 

63 Solanum nigrum Kanwal 
Peru 

Herb 

64 Suaedo fruticosa Lunak Herb 

65 Syzigium cumini Jaman Tree 

66 Tamarindus indica Imli Tree 

67 Tamarix (Tamarix 
dioca) dioica 

Lai Tree/shrub 

68 Tamarix (Tamarix 
dioca) gallica 

Lai Tree 

69 Tamarix (Tamarix 
dioca) indica 

Lai  Tree 

70 Tamarix (Tamarix 
dioca)aphylla 

Asri Tree 

71 Termineli aarjuna Hareer Tree 

72 Trianthema 
crystalline 

Waiho Herb 

73 Typha (Typha 
angustata) 
augustifolia 

Typha Reed 

74 Typha augustata Pann Reed 

75 Typha elephantine Pann Reed 

76 Withania coagulans Panir Herb 

77 Xanthium 
strumarium 

Chota 
Datura 

Herb 

78 Zizyphus jujube Ber Tree 

79 Zizyphus nummularia Jungli Ber Tree 
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Table 2: Major forest vegetation observed at TBWS. 

Name of 
trees 

Bait 
Qaimw
al-a (n 
= 
number 
of trees) 

Basti 
Allahw
a-li (n= 
numbe
r of 
trees) 

Jann
u (n= 
numb
er of 
trees) 

Perce
nt of 
trees 

Acacia 
nilotica 
(keekar) 150 60 50 

2.911 

Albiza 
labbeck 
(saree) 600 500 650 

19.59
6 

Dalbergia 
sisso 
(sheshum) 50 30 80 

1.791 

Eucalyptus 
camadulensi
s (sufaida) 1500 2000 2500 

67.18
9 

Ziziphus 
mauritiana 
(barii) 50 70 65 

2.071 

Mangnifera 
indica 
(mango) 100 150 50 

3.359 

Phoenix 
sylvestris 
(Date) 45 40 100 

2.071 

Morus 
laevigata 
(shahtoot) 30 25 35 

1.007 

 

Some of the most common trees in the area include Acacia catechu, Acacia 

farnesiana, Acacia nilotica, Acaciasenegal. Taunsa barrage ramsar site plants have 

been contributing substantially to the livelihood of the local communities as a source 

of food, manure, fodder, fuel, thatching material, medicine, and so onward.  

Fauna 

The natural resource availability in the area in the form of rich fauna was observed, as 

fauna of the area comprised of rich variety of fish, amphibians, reptiles, birds and 

mammals. 

Fish 
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Apart from wildlife fauna a rich fish diversity blended the Indus River, which form the 

basis for maintaining livelihood of local communities. Approximately Pakistan has 

200 freshwater fishes, out of 200 species 54 species has been reported in Indus River 

(Urooj et al. 2011) and in present study 21 species of freshwater fishes has been 

identified at TBWS (Table 3). Due to delicious taste Rahu (Labeo rohita), Malli 

(Wallago attu) and Singhara (Aorichthys aor) species were famous. 

Of the wetland resources fish stand at the top due to its quantity, quality and socio-

economic contribution. Overall local communities of Bait Qaimwala and Basti 

Allahwali (80%) were involved in fishing. 

Amphibians and Reptiles 

The arid subtropical climate of Pakistan is ideal for reptiles but not suitable for 

amphibians. Three species of amphibians (n꞊3) and nine species of reptiles (n꞊9) has 

been observed in TBWS (Table 3). Indian Python (Python molurus) by following 

IUCN category of near threatened was reported in the surrounding of study area. 

Following the IUCN conservation status in turtle’s one species Chitra indica was 

endangeredand Aspideretes gangeticus was recorded as vulnerable at taunsa barrage. 

Due to the discrepancy of Baila habitat, it becomes disastrous for the burrowing 

species when it was inundated. 

Mammals 

For the study of mammalian diversity of TBWS on both upstream and downstream 

day and night surveys conducted to observe diurnal and nocturnal species. 

Opportunistic interpretations were also added to the list so as that any species may not 

miss during the survey period. Surveys were performed on foot and by boat. A total of 
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14 species of mammals has been observed and identified during study period (Table 

3). Study site is very famous due to the presence of one of the world’s rarest and 

second most endangered species Indus dolphin (Platinista minor). Hog deer were 

endangered. This species was present in an isolated population at Baila and its survival 

was totally dependent on effective management of Baila. 

Table 3: Fauna observed at TBWS. 
S.No  Species names       Habit 

1 Hog Deer   Axis porcinus    Mammal 

2 Devil Catfish   Bagarius bagarius    Fish 

3 Indus Toad or Desert Toad   Bufo stomaticus    Amphibian 

4 Indian Garden Lizard  Calotes versicolor   Reptile 

5 Asiatic or Golden Jackal  Canis aureus    Mammal 

6 Goldfish    Carassius auratus   Fish 

7 Dowlah    Channa marulius    Fish 

8 Spotted Snakehead  Channa punctata     Fish 

9 Chitra Turtle   Chitra indica    Reptile  

10 Mrigal    Cirrhinus mrigala    Fish 

11 Reba Carp   Cirrhinus reba     Fish 

12 River Catfish   Clupisom agarua    Fish 

13 Grass Carp   Ctenopharynodon idella    Fish 

14 Common Carp   Cyprinus carpio     Fish 

15 Batchwa    Eutropiichthys vacha    Fish 

16 Jungle Cat   Felis chaus    Mammal 

17 Northern Palm Squirrel   Funambulus pennantii   Mammal 

18 -    Gibelion catla     Fish 

19 Long-eared Desert Hedgehog Hemiechinus collaris   Mammal 

20 Small Asian Mongoose  Herpeste sjavanicus   Mammal 

21  Indian Mongoose  Herpestes edwardsi   Mammal 

22 Silver Carp   Hypopthalmichthys molitrix   Fish 

23 Brown or Smith’s River Turtle Kachuga smithi    Reptile  

24 Orangefin Labeo   Labeo calbasu     Fish 

25 Kuria Labeo   Labeo gonius     Fish 

26 Rohu    Labeo rohita     Fish 

27 Indian Flap-shell Turtle  Lissemys punctata   Reptile  

28 Baam    Mastacembelus armatus    Fish 

29 Short-tailed Mole Rat  Nesokia indica    Mammal 

30 Asian Knifefish (Pholi)  Notopterus notopterus    Fish 

31 Punjab Snake-eyed Lacerta Ophisops jerdoni    Reptile  

31 Tilapia    Oreochromis mossambicus   Fish 

32 Kelaart’sPipistrelle  Pipistrellus ceylonicus   Mammal 
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33 Kuhl’s Pipistrelle   Pipistrellus kuhlii    Mammal 

34 Indus Blind Dolphin   Platanista minor    Mammal 

35 Indian Python   Python molurus    Reptile 

36 Indian Cricket Frog  Rana limnocharis    Amphibian 

37 Roof Rat, or House Rat  Rattus rattus    Mammal 

38 Khaga    Rita rita     Fish 

39 Common Yellow-bellied Bat Scotphilus kuhlii    Mammal 

40 Singhari    Sperata sarwari     Fish 

41 Wild pig or Indian Wild Boar Sus scrofa    Mammal 

42 Indian Soft Shell Turtle  Aspideretes gangeticus   Reptile  

43 Indian Monitor Lizard  Varanus bengalensis   Reptile 

44 Wallago    Wallago attu     Fish 

45 Checkered Keel-backed Snake Xenochrophis piscator   Reptiles 
 
 

Birds 

Taunsa barrage has a rich diversity of birds, with a combination of singing birds and 

non-singing birds including waterbirds, raptors, forests, mountains and desert 

dwellers. Indus River is providing a significant refuge and migratory flyway to the 

waterbirds in particular and other important species in general. An avifauna survey 

was conducted at Taunsa Barrage Wildlife Sanctuary for two years from April 2009 to 

March 2011. While  for preparation of management plan surveys were conducted from 

April 2011 to May 2012.During study period total 58598 birds belonging to 48 

families were recorded and species richness was n = 171.  

Bird’s statistical analysis 

Species evenness, richness, and diversity indices as Shannon-Weiner (Shannon and 

Weaver 1949) and Simpson Index (Simpson, 1949) were used to evaluate the bird 
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species diversity. Diversity indices are extremely subtle to sample size. All indices 

were used to measure diversity include number of species. 

Evenness and richness 

Richness is the quantity of diverse species present. Conversely, diversity depends not 

only on richness, but also on evenness. Evenness compares the resemblance of the 

population size of all of the species present. As species richness and evenness 

increases, so diversity increases. Evenness of birds species compares the similarity of 

the population size of each of the species present which recorded in 2009-2010 was 

0.3 and 3.33 in 2009-2011; while species richness was n =165 in 2009-2010 and n 

=170 in 2010-2011 (Table 4 and 5). 

Shannon-Weiner Index 

This is characterized by the number of individuals observed for each species in study 

area. It based on sequence theory, the calculation of sequence with in a particular 

system. Sequence or order arranged into number of individuals in every species, with 

in our study area. By applying their number to the Shannon-Weiner formula it can be 

determined what is referred to as the degree of abstraction. With this value degree of 

diversity can be specified. To calculate Shannon-Weiner Diversity Index Microsoft 

Office Excel 2007 was used in windows XP professionl. Diversity indices as 

Shannon-weiner diversity index value encountered avifauna was estimated to be 3.23 
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in 2001-2002; 2.97 in 2008-2009, 3.03 in 2009-2010 and 3.33 in 2010-2011 (Table 4 

and 5, Appendix 4 and 5). 

Simpson’s Index 

Simpson's Diversity Index is a calculation of variety which takes into records both 

richness and evenness. It has been a useful tool to help us to understand the profile of 

biodiversity across study area. This diversity index value encountered ornitho-fauna 

was estimated to be 0.93 in 2001-2002; 0.919 in 2008-2009 and 0.928 was same in 

2009-2010, 2010-2011 (Table 4 and 5). 
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Table 4: Cheklist of avian fauna in Taunsa Barrage Wildlife Sanctuary during the study period from 2009-2011. 

S.No Order Family Common Name Scientific Name 
  2001-
02 

  2008-
09   2009-10 2010-2011 Count(n)          RA H´ C.I Status 

1 Podicipediformes Podicipedidae Little Grebe or Dabchick Tachybaptus ruficollis 25 0 72 67 72 0.1228711 -0.0082346 0.0084806 VC 

2     Great Crested Grebe Podiceps cristatus 1 0 61 54 61 0.1040991 -0.0071491 0.0071849 VC 

3     Black-necked Grebe Podiceps nigricollis 17 0 47 34 47 0.0802075 -0.0057174 0.0055359 C 

4 Pelecaniformes Phalacrocoracidae Great  Cormorant 
Phalaerocorax 
carbosinensis 6 0 619 612 619 1.05635 -0.0480676 0.0729093 A 

5     Indian Cormorant Phalacrocorax fuscicollis 6 0 1110 812 1110 1.8942626 -0.0751329 0.130742 VA 

6     Little Cormorant Phalacrocorax niger 894 0 660 540 660 1.1263183 -0.0505291 0.0777385 A 

7   Ardeidae  Great Bittern Botaur usstellaris 2 0 14 16 16 0.0273047 -0.0022406 0.0018846 FC 

8     Night Heron  Nycticorax nycticorax 0 0 152 180 180 0.3071777 -0.0177718 0.0212014 VC 

9     Indian Pond Heron Ardeola grayii 30 0 112 412 412 0.7030957 -0.0348555 0.0485277 A 

10     Cattle Egret  Bubulcus ibis 0 0 7200 6724 7200 12.2871090.8480565 0.2576139- ٭٭ VA 

11     Little White Egret Egretta garzetta 183 0 6500 6720 6720 11.4679680.7915194 0.2483517- ٭٭٭ VA 

12     Intermediate Egret Egretta intermedia 34 0 560 1120 1120 1.911328 -0.0756384 0.1319199 VA 

13     Large Egret Egretta alba 5 0 20 45 45 0.0767944 -0.0055075 0.0053004 C 

14     Grey Heron Ardea cinerea 82 0 39 78 78 0.1331103 -0.0088142 0.0091873 VC 

15   Threskiornithidae Spoonbill Platalea leucorodia 0 0 54 112 112 0.1911328 -0.0119648 0.013192 VC 

16   Pelecanidae Dalmatian Pelican Pelecanus crispus 0 0 78 45 78 0.1331103 -0.0088142 0.0091873 VC 

17 Anseriformes Anatidae Graylag Goose   Anser anser 0 0 0 16 16 0.0273047 -0.0022406 0.0018846 FC 

18      Bar headed Goose Anser indicus 2 0 112 45 112 0.1911328 -0.0119648 0.013192 VC 

19      Common Shellduck Tadorna tadorna 5 0 112 34 112 0.1911328 -0.0119648 0.013192 VC 

20     Wigeon Anas penelope 50 0 210 66 210 0.358374 -0.0201813 0.024735 A 

21     Gadwal Anas strepera 780 6 1120 490 1120 1.911328 -0.0756384 0.1319199 VA 

22     Common Teal Anas crecca 167 0 771 312 771 1.3157446 -0.0569818 0.0908127 A 

23     Mallard Ana splatyrhynchos 114 9 1340 1240 1340 2.2867675 -0.0863948 0.1578327 VA 

24     Spot-billed Duck Anas poecilorhyncha 10 15 210 110 210 0.358374 -0.0201813 0.024735 A 

25     Northern Pintail Anas sacuta 303 0 430 789 789 1.3464623 -0.0580014 0.0929329 A 

26     Garganey Anas querquedula 26 0 13 11 13 0.0221851 -0.0018665 0.0015312 FC 

27     Shoveler Ana sclypeata 178 3 436 422 436 0.7440527 -0.0364646 0.0513545 A 
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28     Marbled Teal 
Marmaronetta 
angustirostris 3 0 34 59 59 0.100686 -0.0069483 0.0069494 VC 

29     Red-crested Pochard Netta rufina 97 0 70 84 84 0.1433496 -0.009386 0.009894 VC 

30     Common Pochard Aythya ferina 548 9 3220 5218 5218 8.90474080.6146054 0.2153688- ٭٭٭٭ VA 

31     Ferruginous Duck Aythya nyroca 57 0 65 73 73 0.1245776 -0.0083317 0.0085984 VC 

32     Tufted Duck  Aythya fuligula 171 0 520 112 520 0.8874023 -0.0419264 0.0612485 A 

33     Red-breasted Merganser Mergus serrator 6 0 6 9 9 0.0153589 -0.0013487 0.0010601 FC 

34     Common Merganser Mergus merganser 13 0 34 78 78 0.1331103 -0.0088142 0.0091873 VC 

35 Accipitriformes Accipitridae Honey Buzzard  Pernis ptilorhyncus 0 0 4 1 4 0.0068262 -0.0006548 0.0004711 R 

36     Black-shoulder Kite Elanus caeruleus 6 4 22 17 22 0.0375439 -0.0029612 0.0025913 C 

37     Black Kite Milvus migrans 166 160 379 212 379 0.6467798 -0.0326036 0.0446408 A 

38     Brahminy Kite Haliastur indus 4 0 14 14 14 0.0238916 -0.0019924 0.001649 FC 

39     Pallas’s Fish Eagle Haliaeetus leucoryphus 2 0 2 1 2 0.0034131 -0.000351 0.0002356 R 

40     White-backed Vulture Gyps bengalensis 51 0 0 4 4 0.0068262 -0.0006548 0.0004711 UC 

41     Marsh Harrier Circus aeruginosus 6 2 4 6 6 0.0102393 -0.0009406 0.0007067 UC 

42     Shikra Accipiter badius 1 2 4 2 4 0.0068262 -0.0006548 0.0004711 R 

43     Common Buzzard Buteo buteo 1 0 1 1 1 0.0017065 -0.0001874 0.0001178 R 

44     Long-legged Buzzard Buteo  rufinos 2 0 0 1 1 0.0017065 -0.0001874 0.0001178 R 

45     Greater Spotted Eagle Aquila clanga 1 0 0 2 2 0.0034131 -0.000351 0.0002356 VR 

46     Imperial Eagle Aquila heliaca 1 0 0 1 1 0.0017065 -0.0001874 0.0001178 VR 

47     Tawny Eagle Aquila rapax 0 0 1 1 1 0.0017065 -0.0001874 0.0001178 VR 

48 Falconiformes Pandionidae Osprey  Pandion haliaetus 0 0 2 2 2 0.0034131 -0.000351 0.0002356 VR 

49   Falconidae Merlin Falco columbarius 1 0 1 1 1 0.0017065 -0.0001874 0.0001178 VR 

50 Gruiformes Rallidae White-breasted Waterhen Amaurornis phoenicurus 3 18 22 17 22 0.0375439 -0.0029612 0.0025913 C 

51     Common Moorhen Gallinula chloropus 2 12 78 78 78 0.1331103 -0.0088142 0.0091873 VC 

52     Purple Moorhen  Porphyrio porphyrio 0 128 56 92 92 0.1570019 -0.0101371 0.0108363 VC 

53     Black or Eurasian Coot Fulica atra 45 18 7800 5680 7800 13.3110350.9187279 0.2684272- ٭ VA 

54   Gruidae Demoiselle Crane  Anthropoides virgo 0 0 2 0 2 0.0034131 -0.000351 0.0002356 VR 

55 Charadriiformes Rostratulidae Greater Painted Snipe Rostratula benghalensis 5 0 2 2 2 0.0034131 -0.000351 0.0002356 VR 

56   Recurvirostridae Black-winged Stilt Himantopus himantopus 13 195 620 322 620 1.0580566 -0.0481282 0.0730271 A 

57     Pied Avocet  Recurvirostra avosetta 0 2 4 6 6 0.0102393 -0.0009406 0.0007067 R 
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58   Glareolidae Cream-colored Courser Cursorius cursor 4 0 62 42 62 0.1058057 -0.0072491 0.0073027 VC 

59     Collared Pratincole Glareo lapratincola 0 0 2 11 11 0.018772 -0.0016107 0.0012956 FC 

60     Small  Indian Pratincole Glareo lalactea 6 0 64 66 66 0.1126318 -0.0076464 0.0077739 VC 

61   Charadriidae Little-ringed Plover  Charadrius dubius 2 6 56 45 56 0.0955664 -0.0066448 0.006596 VC 

62     Kentish or Snowy Plover Charadrius alexandrinus 33 2 25 78 78 0.1331103 -0.0088142 0.0091873 VC 

63     Red-wattled Lapwing Hoplopterus indicus 8 440 850 680 850 1.4505615 -0.0614055 0.1001178 A 

64     White-tailed Lapwing Chettusia leucura 7 0 45 16 45 0.0767944 -0.0055075 0.0053004 C 

65   Scolopacidae Little Stint Calidris minuta 2 2 45 45 45 0.0767944 -0.0055075 0.0053004 C 

66     Temminck,s Stint Calidris temminckii 2 0 67 62 67 0.1143384 -0.007745 0.0078916 VC 

67     Dunlin Calidris alpina 4 0 2 8 8 0.0136523 -0.0012149 0.0009423 FC 

68     Ruff Philomachus pugnax 2 0 14 11 14 0.0238916 -0.0019924 0.001649 FC 

69     Common Snipe  Gallinago gallinago 3 0 15 8 15 0.0255981 -0.0021171 0.0017668 FC 

70     Black-tailed Godwit  Limosa limosa 0 0 17 5 17 0.0290112 -0.002363 0.0020024 FC 

71     Spotted Red Shank Tringa erythropus 0 0 17 11 17 0.0290112 -0.002363 0.0020024 FC 

72     Common Redshank Tringa totanus 3 0 32 17 32 0.0546094 -0.0041026 0.0037691 C 

73     Common Greenshank Tringa nebularia 7 2 9 11 11 0.018772 -0.0016107 0.0012956 FC 

74     Green Sandpiper Tringa octiropus 1 0 30 67 67 0.1143384 -0.007745 0.0078916 VC 

75     Wood Sandpiper Tringa glareola 2 2 13 13 13 0.0221851 -0.0018665 0.0015312 FC 

76     Marsh Sandpiper  Tringa stagnatilis 0 2 34 16 34 0.0580225 -0.0043239 0.0040047 C 

77     Common Sandpiper  Actitis hypoleucos 0 0 87 156 156 0.2662207 -0.0157832 0.0183746 VC 

78   Laridae Black-headed Gull Larus ridibundus 3 6 100 69 100 0.1706543 -0.0108763 0.0117786 VC 

79     Great Black-headed Gull  Larusi chthyaetus 0 0 67 218 218 0.3720263 -0.020811 0.0256773 A 

80   Sternidae Caspian Tern Sterna caspia 2 0 56 45 56 0.0955664 -0.0066448 0.006596 VC 

81     Grey River Tern Sterna aurantia 144 18 359 716 716 1.2218847 -0.0538213 0.0843345 A 

82     Black-bellied Tern Sterna acuticauda 8 2 69 67 69 0.1177515 -0.0079416 0.0081272 VC 

83     Gull billed Tern  Gelochelidonnilotica 0 0 9 8 9 0.0153589 -0.0013487 0.0010601 FC 

84     Little Tern Sterna albifrons 0 0 69 56 69 0.1177515 -0.0079416 0.0081272 VC 

85     Whiskered Tern Chlidonia shibridus 3 0 12 5 12 0.0204785 -0.0017394 0.0014134 FC 

86 Columbiformes Columbidae Blue Rock Pigeon Columba livia 2 78 790 987 987 1.6843578 -0.0687856 0.1162544 A 

87     Indian Ring Dove Streptopelia decaocta 0 122 560 560 560 0.955664 -0.0444433 0.06596 A 
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88     Red Turtle Dove  Streptopelia tranquebarica 0 18 61 73 73 0.1245776 -0.0083317 0.0085984 VC 

89     Little Brown Dove Streptopelia senegalensis 0 12 48 52 52 0.0887402 -0.006236 0.0061249 VC 

90     Collared Dove Streptopelia decaocta 53 0 89 78 89 0.1518823 -0.0098569 0.0104829 VC 

91 Psittaciformes Psittacidae Rose-ringed Parakeet Psittacula krameri 49 98 73 84 84 0.1433496 -0.009386 0.009894 VC 

92 Cuculiformes Cuculidae Common Koel Eudynamys scolopacea 1 2 9 9 9 0.0153589 -0.0013487 0.0010601 FC 

93      Common Crow Pheasant Centropus sinensis 20 77 110 82 110 0.1877197 -0.011785 0.0129564 VC 

94 Strigiformes Strigidae Spotted Owlet Athene brama 2 2 9 11 11 0.018772 -0.0016107 0.0012956 FC 

95 Apodiformes Apodidae House Swift  Apus affinis 0 26 86 88 88 0.1501758 -0.0097631 0.0103651 VC 

96 Coraciiformes Halcyonidae 
 White-breasted 
Kingfisher Halcyon smyrnensis 12 46 67 78 78 0.1331103 -0.0088142 0.0091873 VC 

97     Common Kingfisher Alcedo atthis 1 2 78 76 78 0.1331103 -0.0088142 0.0091873 VC 

98     Pied Kingfisher Ceryle rudis 11 21 67 78 78 0.1331103 -0.0088142 0.0091873 VC 

99     Crested Kingfisher Ceryle lugubris 2 0 9 7 9 0.0153589 -0.0013487 0.0010601 FC 

100   Meropidae Little Green Bea-eater Merops orientalis 23 139 89 89 89 0.1518823 -0.0098569 0.0104829 VC 

101     Blue-cheeked Bee-eater Merops philippinus 4 4 7 3 7 0.0119458 -0.001079 0.0008245 FC 

102   Coraciidae Indian Roller or Blue Jay Coracias benghalensis 3 56 110 98 110 0.1877197 -0.011785 0.0129564 VC 

103   Upupidae Hoopoe Upupa epops 44 188 95 212 212 0.3617871 -0.0203392 0.0249706 A 

104 Piciformes Megalaimidae Copper-Smith Barbet  Megalaima haemacephala 0 0 9 6 9 0.0153589 -0.0013487 0.0010601 FC 

105   Picidae 
Golden-backed 
Woodpecker Dinopium benghalense 3 2 9 8 9 0.0153589 -0.0013487 0.0010601 UC 

106 Passeriformes Alaudidae Ashy Crowned Finch lark Eremoptrrix grisea 0 4 7 12 12 0.0204785 -0.0017394 0.0014134 FC 

107     Sand Lark  Calandrella raytal 0 2 97 98 98 0.1672412 -0.0106925 0.011543 VC 

108     Crested Lark Galerida cristata 35 21 98 89 98 0.1672412 -0.0106925 0.011543 VC 

109     Oriental Skylark  Alauda gulgula 0 0 98 89 98 0.1672412 -0.0106925 0.011543 VC 

110     Greater Short-toed Lark Calandrella brachydactyla 3 2 14 2 14 0.0238916 -0.0019924 0.001649 FC 

111   Hirundinidae Bank Swallow Riparia riparia 0 0 640 662 662 1.1297314 -0.050648 0.0779741 A 

112     Indian Sand Martin Riparia paludicola 5 660 67 76 76 0.1296973 -0.0086219 0.0089517 VC 

113     Barn or common swallow Hirundo rustica 42 702 984 670 984 1.6792382 -0.0686276 0.1159011 A 

114     Wire-tailed Swallow Hirundo smithii 0 0 9 8 9 0.0153589 -0.0013487 0.0010601 FC 

115     Indian cliff Swallow Hirundo fluvicola 0 0 2 4 4 0.0068262 -0.0006548 0.0004711 R 

116   Motacillidae Paddy Field Pipit  Anthus novaeseelandiae 0 2 8 9 9 0.0153589 -0.0013487 0.0010601 FC 

117     Tawny Pipit Anthus campestris 1 0 2 12 12 0.0204785 -0.0017394 0.0014134 FC 
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118     Water Pipit Anthus spinoletta 1 0 56 56 56 0.0955664 -0.0066448 0.006596 VC 

119     Yellow Wagtail Motacilla flava 2 6 67 63 67 0.1143384 -0.007745 0.0078916 VC 

120     Yellow headed wagtail  Motacilla citreola 2 0 89 87 89 0.1518823 -0.0098569 0.0104829 VC 

121     Grey Wagtail Motacilla cinerea 10 2 34 23 34 0.0580225 -0.0043239 0.0040047 C 

122     White browed Wagtail  Motacilla maderaspatensis 0 0 8 8 8 0.0136523 -0.0012149 0.0009423 FC 

123     White or Pied Wagtail Motacila alba 8 18 78 78 78 0.1331103 -0.0088142 0.0091873 VC 

124   Prionopidae Common Woodshrike Tephrodornis pondicerianus 6 0 8 9 9 0.0153589 -0.0013487 0.0010601 FC 

125   Pycnonotidae White Cheeked Bulbul  Pycnonotus leucogenys 0 2 12 14 14 0.0238916 -0.0019924 0.001649 FC 

126     Red-vented Bulbul Pycnonotus cafer 11 22 73 66 73 0.1245776 -0.0083317 0.0085984 VC 

127   Muscicapidae Blue-throat Luscinia svecica 1 0 6 2 6 0.0102393 -0.0009406 0.0007067 UC 

128     Red-breasted Flycatcher Ficidula parva 2 2 45 22 7 0.0119458 -0.001079 0.0008245 UC 

129     Black Redstart Phoenicurusochruros 1 0 45 34 45 0.0767944 -0.0055075 0.0053004 C 

130     Common Stone Chat Saxicola torquata 2 0 4 2 45 0.0767944 -0.0055075 0.0053004 C 

131     White-tailed Stone Chat  Saxicola leucura 42 0 69 78 4 0.0068262 -0.0006548 0.0004711 UC 

132     Pied Bush Chat  Saxicola caprata 1 0 11 9 78 0.1331103 -0.0088142 0.0091873 CV 

133     Grey Bush chat Saxicola ferrea 1 0 12 56 11 0.018772 -0.0016107 0.0012956 FC 

134     Desert Wheatear Oenanthe deserti 1 0 10 34 56 0.0955664 -0.0066448 0.006596 VC 

135     Variable Wheatear Oenanthe picata 2 9 8 14 34 0.0580225 -0.0043239 0.0040047 C 

136     Indian Robin Saxicoloides fulicata 0 6 22 55 14 0.0238916 -0.0019924 0.001649 FC 

137   Cisticolidae Graceful Prinia Prinia gracillis 1 0 55 8 55 0.0938599 -0.0065431 0.0064782 VC 

138     Yellow-bellied Prinia Prinia flaviventris 1 0 8 12 55 0.0938599 -0.0065431 0.0064782 VC 

139     Rufous-fronted Prinia Prinia buchanani 2 0 9 13 12 0.0204785 -0.0017394 0.0014134 FC 

140     Plain Prinia Prinia inornata 0 0 8 8 13 0.0221851 -0.0018665 0.0015312 FC 

141     Long-tailed Prinia Prinia burnesii 0 2 9 8 8 0.0136523 -0.0012149 0.0009423 FC 

142     Tailor Bird  Orthotomus sutorius 0 0 7 4 9 0.0153589 -0.0013487 0.0010601 FC 

143   Acrocephalidae Moustached Warbler  Acrocephalus melanopogon 0 0 9 13 7 0.0119458 -0.001079 0.0008245 FC 

144     Paddy-field Warbler Acrocephalu sagricola 0 0 78 92 13 0.0221851 -0.0018665 0.0015312 FC 

145     
Indian Great Reed 
Warbler  Acrocephalus stentoreus 10 4 78 98 92 0.1570019 -0.0101371 0.0108363 VC 

146     Blyth’s Reed Warbler Acrocephalus dumetorum 0 0 2 6 98 0.1672412 -0.0106925 0.011543 VC 

147     Booted Warbler  Hippolais caligata 1 2 6 8 6 0.0102393 -0.0009406 0.0007067 UC 
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148   Sylviidae Lesser Whitethroat Sylvia curruca 1 0 23 56 8 0.0136523 -0.0012149 0.0009423 FC 

149   Phylloscopidae Eurasian Chiffchaff Phyllo scopiccollybita 0 0 5 7 56 0.0955664 -0.0066448 0.006596 VC 

150   Rhipiduridae White-browed Fantail Rhipidura aureola 0 6 6 45 45 0.0767944 -0.0055075 0.0053004 C 

151     Yellow-eyed Babbler Chrysomma sinense 8 0 11 16 16 0.0273047 -0.0022406 0.0018846 FC 

152   Timaliidae Common Babbler Turdoides caudatus 27 78 67 56 67 0.1143384 -0.007745 0.0078916 VC 

153     Striated Babbler Turdoides earlei 12 4 52 32 52 0.0887402 -0.006236 0.0061249 VC 

154     Jungle Babbler Turdoides striatus 30 18 56 111 111 0.1894263 -0.011875 0.0130742 VC 

155   Nectariniidae Purple Sunbird Nectarinia asiatica 1 2 69 79 79 0.1348169 -0.0089101 0.0093051 VC 

156   Laniidae Bay-backed Shrike Lanius vittatus 2 18 54 67 67 0.1143384 -0.007745 0.0078916 VC 

157     Long-tailed Shrike Lanius schach 3 2 13 11 13 0.0221851 -0.0018665 0.0015312 FC 

158     Great Grey Shrike Lanius excubitor 6 4 26 27 27 0.0460767 -0.0035399 0.0031802 C 

159   Dicruridae Black Drongo Dicrurus macrocercus 160 0 120 112 120 0.2047851 -0.0126782 0.0141343 VC 

160   Corvidae Indian Tree Pie Dendrocitta vagabunda 3 2 15 54 54 0.0921533 -0.006441 0.0063604 VC 

161     House Crow Corvus splendens 970 415 3400 2183 3400 5.80224580.4004711 0.1651856- ٭٭٭٭٭ VA 

162     Punjab Raven Corvus corax 2 0 4 8 8 0.0136523 -0.0012149 0.0009423 FC 

163   Sturnidae Common Starling Sturnus vulgatis 4 4 66 62 66 0.1126318 -0.0076464 0.0077739 VC 

164     Common Myna Acrido therestristris 591 115 1790 1980 1980 3.3789549 -0.1144656 0.2332155 VA 

165     Bank Myna Acrido theresginginia 46 19 1870 1289 1870 3.1912352 -0.1099305 0.2202591 VA 

166   Passeridae House Sparrow Passer domesticusindicus 213 380 2700 1230 2700 4.6076658 -0.1417986 0.3180212 VA 

167     Migratory House Sparrow 
Passer 
domesticusbactrianus 0 0 31 8 31 0.0529028 -0.0039912 0.0036514 C 

168     Sind Jungle Sparrow Passer pyrrhonotus 3 0 8 11 11 0.018772 -0.0016107 0.0012956 FC 

169     Yellow Throated Sparrow  Petroniaxanthocollis 0 0 49 3 49 0.0836206 -0.0059259 0.0057715 C 

170   Ploceidae Baya Weaver  Ploceus philippinus 82 6 110 110 110 0.1877197 -0.011785 0.0129564 VC 

171     Streaked Weaver  Ploceus manyar 13 0 65 40 65 0.1109253 -0.0075474 0.0076561 VC 

    
Total 

    6972 4499 53183 48741 58598 100 -3.3906694 6.9020024   

 

Note: Status*: local occurrence status calculated by following Bull, 1974.VA=very abundant; A=abundant; VC=very common; C=common; FC=fairly common; UC=uncommon; R=rare; VR=very rare; H´= 
Shannon-weiner Index; RA= relative abundance; ٭ first dominant species;  2٭٭ nd dominant;  3٭٭٭ rd dominant;  4٭٭٭٭ th dominant; 5٭٭٭٭٭ th dominant
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Census Index 

Census index or density of birds was calculated by total population of individual 

species of bird was divided to total study area (Bull, 1964). Density of birds recorded 

0.82 birds per hectare in 2001-2002; 0.52 birds per hectare in 2008-2009; 5.7 birds per 

hectare in 2009-2010 and 6.26 birds per hectare in 2010-2011 (Table 4 and 5). 

Table 5: Diversity of avian-fauna of TBWS. 

Analysis Years Total 

Shannon Weiner Index H´ 

  2001-2002 3.23 

  2008-2009 2.974 

  2009-2010 3.03 

  2010-2011 3.33 

Simpson Index   D 

  2001-2002 0.93 

  2008-2009 0.919 

  2009-2010 0.928 

  2010-2011 0.928 

Species Evenness   E 

   2001-2002 0.3096 

  2008-2009 0.336 

  2009-2010 0.302 

  2010-2011 0.3 

Census Index (birds per hectare) C.I 

  2001-2002 0.82 

  2008-2009 0.52 

  2009-2010 5.7 

  2010-2011 6.26 

Species Richness   R 

  2001-2002 127 

  2008-2009 108 

  2009-2010 165 

  2010-2011 170 
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Note: H´= Shannon-Weiner Diversity Index; D= Simpson Diversity Index; E= Evenness; C.I = Census 

Index; r= Species Richness 

Local Conservation Status 

The term used in defining the conservation status of each species was that which was 

used by Bull (1974). Local occurrence status of birds of Taunsa Barrage Wildlife 

Sanctuary was found to be: 12 very abundant, 19 abundant, 62 very common, 16 

common, 41 fairly common, 7 uncommon, 7 rare, while 7 species recorded were very 

rare (Table 6). 

Table 6: Categories of occurrence status of avian diversity recorded at TBWS. 

Status 
 
Number of species 

Very abundant 12 
Abundant 19 
Very common 62 
Common 16 
Fairly common 41 
Uncommon 7 
Rare 7 

Very rare 7 

 

Seasonal Occurrence 

Seasonal occurrence of avifauna was calculated and found as summer breeder 7%, 

year round resident 42%, winter migrant 38%, passage migrant (vagrant, temporary) 

13% was notorious (Figure 3). 
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Figure 3: Seasonal occurrence of birds of TBWS. 

Relative Abundance 

According to the present study (2009-2011), a total of 171 species of avifauna was 

recorded from the TBWS. Total maximum count of 171 species of birds recorded 

was58598. Relative abundance of birds was also calculated, most dominating species 

of birds observed in present studyshown in table 7. 

Table 7: Five dominant species of birds. 

S.No. Species name 
Relative 

Abundance 
1 Fulica atra Eurasian Coot 0.13311 
2 Bubulcus ibis Cattle Egret 0.12287 
3 Egretta garzettaLittle White Egret 0.11467 
4 Aythya ferina Common Pochard 0.08904 

5 Corvus splendens House Crow 0.05802 
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Regression Trendline in Bird’s Population 

In regression trend line there were 157 species whose trend line going up, that represents the 

number of species increasing with the change in years while in 14 species Little 

Cormorant (Microcarbo niger), Grey Heron (Ardea cinerea), Gadwall (Anas strepera), 

Garganey (Anas querquedula), Red-crested Pochard (Netta rufina), White-backed Vulture (Gyps 

africanus), Marsh Harrier (Circus aeruginosus), Common Buzzard (Buteo buteo), Long-legged 

Buzzard (Buteo rufinus), Merlin (Falco columbarius), Greater Painted-snipe (Rostratula 

benghalensis) and Black Drongo (Dicrurus macrocercus) population trend was decreasing. As 

ecosystem stability depends on species richness and composition. Thus decline in birds diversity 

will lead to successive changes in properties of natural environment. Ecosystem management 

however needed to improve understanding of the consequences of avian diversity decline. 

The number of species that best fit in trendline was Recurvirostra avosetta, 

Eremoptrrix grisea, Lanius vittatus, Streptopelia tranquebarica and Sylvia curruca. 

The number of species that best fit in trendline was Pied Avocet, Ashy Crowned Finch 

Lark, Bay-backed Shrike, Red-turtle Dove, Lesser-white Throat. Further more the 

relationship of 171 species with years shown by graphs given below. 
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Socio-economic Profile 

Around TBWS three villages Bait Qaimwala, Basti Allahwali and Jannu villages were 

selected for socio-economic survey. By following Yamnae formula (1967) the socio-

economic data has been collected from 394 participants (142 female and 252 male) 

out of total population of 26551 in the region of TBWS. Participatory human resource 

interaction appraisal field performa was used for socio-economic profile, which 
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includes questions regarding physical and human description of the village; village 

economy; human and resource interaction of the communities of TBWS; education 

and resource management. 

For socio-economic profile preparation out of 25 surveys 11 surveys (Appendix 1) 

were conducted. Field performa (PHRIA) was filled by the help of villagers 

throughout socio-economic survey, during formal and informal meetings with local 

communities and at some stages in workshop and training. This questionnaire used to 

work at the community level to both gathered and record relevant information and to 

engage communities in to thinking through issues and solutions for resource 

management and community development. 

Socio-economic Profile of Bait Qaimwala 

1. Location: Located at right bank of taunsa barrage, 17 km away from tehsil Kot 

Addu in district Muzaffargarh, southern Punjab of Pakistan. 

2. Area: 12000 ha. 

3. Population: 12824 (female 6438, male 6386). Gender percentage 50.2% for 

female and 49.8% for male.  

4. Households: 1832 households with an average household size of 7 individuals. 

Divorce was rare in the area. 

5. Major Occupation: in percent 

Farmer 60% 

Fishing 5% 

Wage labore 10% 

Trading/business/ tourism and boating 15% 

Basket and rope making 6% 
Student (Primary-middle level) 4% 
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6. Major Land Use: in percent 

Homestead 10% 

Agricultural land 90% 

 

7. Land Tenural Group: in percent 

Owner farmer 59% 

Tenant /contract (2-3 years) 6% 
Landless (did not cultivate) 41% 

 

8. Wage Labore: Average employment on daily wages was available for 365 days but 

not for all population (12824 individuals), sometime on average wage labore was 

available for 150 days in a year or for 180 days in a year of which more than 85% 

were seasonal on 5-6 months on contract basis. 

9. Migration: Villagers of Bait Qaimwala migrated outside (25%) for agriculture and 

other related activities in the neighboring villages or cities from November-April. 

Where they work as shopkeeper, kilns, wheat cutter, and on daily wages. 

10. Ownership Livestock and Poultry 

Livestock: Except 15% households all households have livestock as cows, sheep and 

goat, 80% household has more than 10 sheep, 100 household has more than 10 cows. 

Poultry: On average 10-15 chickens per household was observed. 

11. Indebtedness: Money lending was a common practice in the area, 95% 

households borrowed money from each other, ranging from 500 rupees to 100,000 

rupees per household, for different duration before wheat and sugarcane harvesting, 

for land purchasing and other purposes. 
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Socio-economic Profile of Basti Allahwali 

1. Location: This village located at downstream of Taunsa Barrage at left bank, in 

union council number 5, in district Muzaffargarh southern Punjab. 

2. Area: 364.2 ha. 

3. Population: 5334 (female 2678, male 2656). 

4. Households: There were 762 households with an average population size of 7 

individuals. 

5. Major Occupation: in percent 
 

Fishing 60% 

Wage labore 15% 
Agriculture 6% 
Jobian 5% 
Student (Primary level to middle level) 4% 
Trading and Business/ tourism and boating 10% 

6. Major Land Use: in percent 

Homestead 30% 

Agricultural land 70% 

7. Land Tenural Group: in percent 

Owner farmer 27% 

Tenant/contract (2-3 years) 3% 
Landless (did not cultivate) 70% 

8. Wage Labore: Average employment was only 180 days in a year of which more 

than 95% worked on daily wages at farms, shops and kiln 150 rupees to 200 rupees 

per day. 

9. Ownership Livestock and Poultry 

Livestock: On average 90% households have buffalo, cows, goats and sheep, and 30 

households have more than 10 cows. 

Poultry: On average more than 80% household’s have 8-10 chickens. 
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10. Indebtedness: Money lending from relative and friends was common in the area 

from 500 rupees to 50,000 rupees per household mainly for crop cultivation and other 

purposes. 

Socio-economic Profile of Jannu Village 

1. Location: Located at right bank, upstream of taunsa barrage near Liyyah road in 

tehsil Kot Addu, district Muzaffargarh, southern Punjab. 

2. Area: 650.3 hectare.  

3. Population: 8393 (female 4230, male 4163). Gender percentage for female was 

50.4% and for male was 49.6%. 

4. Households: There were 1199 households with an average household size of 7 

individuals. 

5. Major Occupation: in percent 

Agriculture 80% 
Wage labore 8 % 
Business 5% 
Jobian 2% 
Student (Primary to high school) 5% 

 

6. Major Land Use: in percent 

Homestead 10% 

Agricultural land 90% 

7. Land Tenural Group: in percent 

Owner farmer 70% 

Tenant/contract (3-5years) 21% 

Landless (did not cultivate) 9% 

 

8. Wage Labore: Average employment was only for 150 days in a year. 
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9. Migration: About 10% migrates outside from the jannu village for agriculture and 

other related activities in the adjacent towns and cities. 

10. Ownership Livestock and Poultry  

Livestock: more than 50 households have 10 cows, 90% households have livescok as 

buffalo, cows, sheep and goat. 

Poultry: more than 95% households have 10-12 chickens. 

11. Indebtedness: Money lending from relative and friends was common in the area 

from 500 rupees to 500,000 rupees per household mainly for crop cultivation, 

construction and other purposes. 

Household’s Structure and Ethnic Background of the Villagers of TBWS 

Three villages that constitute 3,793 households with an average number of 7 people 

per household. The total population estimated was 26551 around the sanctuary area. 

Maximum number of households (1832) was recorded at Bait Qaimwala. The 

population structure as number of males and females; and an average number of 

people per household in each village was also estimated and their percentage given in 

Table 8. Table 8 depicts that slightly less number of male (49.6%) than the females 

(50.4%) was observed in Jannu village. 

Table 8: Number of households and population structure of Bait Qaimwala, Basti 
Allahwali and Jannu village. 

Villages No. of 
household            

Total 
population                

Percent of 
female and 
male 

Average 
peoples/HHs  

Bait 
Qaimwala              

1832 12824 50.2%; 
49.8% 

7

Basti 
Allahwali              

762 5334 50.2%; 
49.8% 

7

Jannu 1199 8393 50.4%; 
49.6% 

7
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Total 3793  26551

In the village Bait Qaimwala 50% population belongs to Rind Baloach cast and others 

50% to other ethnic background; while 60% peoples of Basti Allahwali belongs to 

Chandiya cast. Similarly, in Jannu village, most dominant (40%) cast was Barrar. The 

other tribes and costs in area includes Khar, Gurmani, Quereshi, Jatoi, Dasti, Qalandri, 

Hinjra, Langrials, Sheikh, Tarrangar, Pirhar, Gopang, Bukhari, Gillani, Rajput, Jat, 

and Arain. However, some migrant families also include Shairwani, Rajput, Sheikh 

and Qureshi. Most people (72%) were living in joint family system, however, some 

families (28%) were also living separate. 

Most of the houses of village Bait Qaimwala (33.3%) and Basti Allahwali (37.5%) 

were built in by mud (kacha) while 66.6% and 62.5% houses respectively were 

prepared by fire dried bricks (paka). Thus currently in the surroundings of taunsa 

barrage 70% houses prepared by thatched materials while 3% prepared by mixed sun 

dried and fire dried bricks. Peoples of Jannu village were in good condition; 56% had 

their own concrete houses and 23% have kacha houses (prepared by sun dried bricks). 

On the whole villagers live in mud houses (42%), concrete houses (30%) and thatched 

houses (28%).  

Socio-economic of the Villagers Around TBWS 

In Bait Qaimwala 75% households were poor, 25% relatively non poor. In Basti 

Allahwali 15% household were medium and 35% were extremely poor, 5% ultra poor, 

40% were non poor. In Jannu village, 55% households were medium, 42% were non 

poor and 3% were poor. The typical means of transportation in the area was still cart 

(25%) drive by donkey and bull. However, some other means of transportation, given 
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in figure 4, were also used. Besides that private means of transportation were not 

luxury items that were affordable for 15% population. 

 

Figure 4: Vehicles used by the communities of TBWS. 

A profile of village’s livelihoods indicated that occupations were ethnically distinct. 

Traditinaly Sindhi and Sheikh (80%) were related to fishing and basket making. 

Where as, 10% population of Chandia’s was engaged in labor.  

The occupational activities like labor, fishing, basket, rope, fans weaving and ralli 

making were increased 65% during summer months while decreased 35% in winter. 

Overall the local community was dependent on wetland products as for fuel wood 

(80%), grazing (100%), fishing (90%), hunting (5%), and freshwater turtles trading 

(10%).  

 Local people living near sanctuary area primarily grow food crops for family 

consumption, the excess being sold in the nearby market. The main crops found at TB 

were wheat 35%, sugarcane 50%, sunflower 5%, cotton 7% and 3% rice. The key 

sources of cash revenue in Bait Qaimwala and Jannu village were farming (66% and 

80% respectively) (Figure 5 and 7) and 66% was fishing in Basti Allahwali (Figure 6).  
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The main source of income around TBWS was crops (46%) and the other one was 

from livestock (20%). The agriculture communities cultivate 16% for subsistence 

while 84% cultivate for cash crop. 

 

Figure 5: Sources of cash revenue of Bait Qaimwala .Figure 6: Sources of cash revenue of Basti 

Allahwali. 

 

Figure 7: Sources of cash revenue of Jannu. 

At the study area the most commonly used fish species were Rohu (Labeo rohita), 

Common carp (Cyprinus carpio), Minor Carp (Cirrhinus reba), Indian Carp 

(Cirrhinus mrigala), Labeo gonius, Gibelion catla Labeo calbasu, Aristichthys nobilis, 

Labeo dyocheilus pakistanicus, Ctenopharyngodon idella, Rita rita, Wallago attu, 
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Hypophthalmichthys, Chitala chitala, Sperata sarwari, Bagarius bagarius, Clupisoma 

garua Channa morulius, and Eutropiichthys vacha. 

Fuel wood was the main source of energy for the villager for cooking and heating 

purposes. An average per household fuel wood use was 18 kg for cooking and heating 

purpose. Survey reveals that on average monthly fuel wood consumption per 

household estimated was 540 kilo gram. The other sources of fuel used were dried 

cow dung cakes (biofuel), dried cotton stalks, dried grasses; dried residues of rice, 

wheat, oat, and maiz. Very few houses (1%) were using LPG cylinder and kerosene 

oil for cooking and heating. By the villager of Bait Qaimwala and Basti Allahwali of 

the total fuel consumption, 23% was bought and 77% was collected from the upstream 

and downstream of taunsa barrage. The area was poor in cheaper sources of fuel and 

free fuel wood was easily accessible from the surrounding of Indus River. Timber 

harvesting produces a stream of income that is collective by those involved in cutting 

and delivering wood to the local market. They mostly used the branches of trees which 

collect from the sanctuary area and downstream of the barrage like Acacia nilotica, 

Albiza labbeck, Dalbergia sisso, Eucalyptus camadulensis, Ziziphus mauritiana. 

Magnifera indica, for the purpose of food cooking, lighting and heating. 

Wheat (35%) and sugarcane (50%) was the major crops cultivated in the area near 

TBWS. Most of the resident of Bait Qaimwala, Basti Allahwali and Jannu worked as 

wheat cutting labourers (25%) on the other peoples land. These labourers get some 

part of the wheat grains and money which they consume (99%) domestically.  
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Education 

The literacy rate (17.76%) of the villages was indicating high level of illiteracy. Most 

children receive religious education in the local mosques and few primary schools 

were also reported from the area. However, at the site when the enrollment ratio of the 

students was assessed, it was found 80.7% for males and 19.3% for females. About 

65% of the teachers in both government and private schools were untrained and the 

remaining has some basic training as professional teachers. In Bait Qaimwala three 

government primary school for boys and one Primary school for girls working, 

similarly in Basti Allahwali two government primary School working one for girls and 

one for boys, there was also one Maktab School (Nursery to 3rd class) and a National 

Community School. The Jannu village comprised of one Government Girls 

Elementary School, one Government Primary School for Boys and one Maktab 

School. The data collected from school showed that at primary level only 17% of the 

total population of the study area was enrolled, while at secondary level it was 

calculated only 0.7% and at college level just 0.06%. In the surroundings of taunsa 

barrage 40% children of 10-14 years old were illiterate, just involved in livestock 

rearing and daily wage labore. 

There were 44 mosques around the barrage area in three villages and in its vicinity, 

with two sports club, one for volley ball and one for the cricket. The societies found in 

the TBWS were the “Sindh BachaoTarlaTanzeem” and “Sindho Bali” with a motto of 

saving the River Indus and its biodiversity. 
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Local Utilization and Natural Resources 

Due to the insufficiency of the diversified livelihood options in the appearance of 

going up poverty, native people with draw natural resources as fishing, poaching, fuel 

wood collection, grazing of livestock and other needs by earning money throughout 

trade of the extracted assets. Taunsa Barrage Wildlife Sanctuary was acting as a 

source of economy; was supplying for life’s jobs, joyous moment, inspire human 

creativity, act as life buffer and livelihoods a long established purpose. The sanctuary 

was also providing natural services; such as raptors which control rodent population. 

Ramsar site was providing breeding habitat for migratory species and climatic 

stabilization.  

 Types of flora used by local community classified into four groups: trees, herbs 

and shrubs, grasses and reeds. Locals collect timber from the sanctuary area, used for 

making furniture and firewood. Ayuverdic practioner collects herbs and shrubs from 

the wildlife sanctuary for treatment. 

Wetland goods like the fruit of lotus was used by ayuverdic practioner for curative 

purposes, 40% of the people use the roots of the plant as a source of food. Thatching 

material (60%) for roofs like Typha angustat was also collected from the sanctuary 

area and from river banks. In tourism and boating, 10% people of the villages Bait 

Qaimwala and Basti Allahwali were engaged. While in fishing, 80% villagers of Basti 

Allahwali involved. Sindhi and Sheikh (80%) of Bate Qaimwala were related to 

fishing and basket making (useTypha angustata, Tamarix dioca). The communities 

were mostly involved in Typha (Typha angustata) and Lotus (Nelumbium nuciferum) 
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harvesting and their percent share in the occupations was 35%, while other professions 

were less than 15%. 

Fishing was seen as a high income earning but seasonal activity. Mainly men were 

involved and normally a fishing group consists of 6-10 people. The catch sold to the 

contractor’s who patrol the area and collect fish at the end of each day from fishermen. 

Fishing community was one of the major communities in the area, the rural 

community being mainly dependent on the river fishery has about 60 boats in the 

union council surrounding TBWS. The common fish catch which constitutes mainly 

of the Indian Carps and Chinese Carps are sold at Rs. 30-50/kg depending on the 

quality of the fish by the local fishermen to the contractor. The contractor then sells 

the fish to the general public in the villages and the surrounding cities for almost four 

to five time higher prices. Some people who commonly sell fried fish along the 

barrage area earn around Rs.400/kg for Rohu (Labeo rohita), which constitutes the 

major part of the sales. 

As season change villagers activities also changed with respect to available earning 

resources. Overall the local community was dependent on wetland products as for fuel 

wood (80%), grazing (100%), fishing (90%), hunting (5%), and freshwater turtles 

trading (10%).  

Wild animals like the migratory birds were caught by nets and baskets for eating, 

animals like the hog deer (Axis porcinus) was also shot dead by the locals and hunting 

parties for its meat and also as a sport. Dolphins and turtles trapped for the body fat 

which removed and used by hakims in medicines. Turtles were also caught for export 

to countries like china where it was an essential part of the menu. Snakes were caught 
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by the local people for selling them to snake charmers and for export. Wild boars (Sus 

scrofa) were hunted as a sport; they were also caught by the local people for fights 

with blood thirsty dogs at their annual get together (mela). 

Cottage industry was one of the minor sources of income mainly run by the local 

women in the area. This industry includes making of “Saf mats” from Typha (Typha 

angustata), baskets from Tamarix (Tamarix dioca) and “Rali” made from small size 

cloth pieces sewn together and sold in markets. 

The local people think about products from wild resources are more important than 

those from cultivated or farmed and bought assets. Natural resources were vital as 

source of food and provide valuable products as basis of income and other daily 

requirements. 

The villagers of the Bait Qaimwala and Basti Allahwali were mostly dependent on 

wetland products for their livelihoods while the villager’s of Jannu were agrarian, less 

dependent on wetland products.  

Secondary Data 

Secondary data related to age structure profile of rural population, human and 

veterinary health and about Indus River discharge data was gethered from their 

respective department. Data of human health was collected from Tehsil Head Quarter 

OPD Register and veterinary health data from Deputy District Officer Livestock and 

Dairy Development Department of Punjab, Civil Veterinary Hospital Kot Addu. Indus 

River discharge data at Taunsa Barrage Wildlife Sanctuary was gathered from the 

flood control centre at Taunsa Barrage. 
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Age Structure Profile of the District 

The population of district Muzafar Garh has been increased 76.1% from 1991 to 1998 

with an average annual growth rate of 3.4% DCR (2000). This trend has been 

continued so far and it has been observed that 47.94% people were still in the age of 6-

25years, which does mean that there was huge potential of availability of workforce in 

all fields. The other details of the male and female age groups and their percentages 

shown in the Table 9 and Figure 8. 

Table 9: District age structure of rural populations. 
Age Structure profile of rural population 

  MALE FEMALE TOTAL 
0-5 
YEARS 

74,072 
(51.0%) 

70,986 
(48.9%) 145,058(21.0%) 

6-25 
YEARS 

169,957 
(51.4%) 

160,291 
(48.5%) 330,248(47.94%) 

26-50 
YEARS 

7, 9950 
(51.9%) 

73,816 
(44.9%) 153,766(22.3%) 

50 
ABOVE 

32,856 
(55.0%) 26,843(48.0%) 59,699(8.66%) 

TOTAL 
356,835 
(51.8%) 

331,936 
(48.2%) 688,771 

 

 

Figure 8: Age structure of rural population in Tehsil Kot Addu. 
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Health 

Human Health 

Around TBWS with a catchment population of 26551 people, there was only one 

Tehsil Headquater Hospital to serve their needs with four treatment centers. The 

people from Bait Qaimwala and Basti Allahwali were still able to reach a health centre 

after an hour travelling by bus while Jannu village people were able to reach health 

centre within 1hour travelling by bus. 

In 2009-10, 140,341 cases were registered while in 2010-11, this number increased to 

135,237 at the outpatient door of Tehsil Head Quarter Hospital, Kot Addu (Source: 

Tehsil Head Quarter OPD Register). Most common diseases occurred in the area 

majorly in the male, female and children below five years old population was malaria 

(29%) and scabies (27%) and other common disease observed in the area given in 

table 10. It is concluded that these villages were urgently in need of health 

infrastructure. 

Table 10: Most common disease occurred in population around TBWS.  
Disease in 
males 

In 
percents 

Disease in 
females 

In 
percents 

Scabies 23 Scabies 27 

Malaria 37 Malaria 29 

Worm 
infestation 

9 
Tuberculosis 

11 

Depression 17 Hepatitis 12 

Others  14 Others  21 

 

Veterinary Health 

Livestock was a major source of income (20%) of the people in this area. The most 

important livestock of these villages includes cattle, buffaloes, sheep, goat and 
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poultry. The average number of cases for livestock and cattle per month registered at 

Civil Veterinary Hospital Kot Addu were 528 whereas the mobile veterinary 

dispensary working in Tehsil Kot Addu was about 434, most common diseases faced 

by livestock in area were mastitis, fever, metritis, worm infestation, diarrhea, lice, 

enteritis, red water disease, eczema, liver fluke, milk fever, prolapsed and in poultry 

most common disease was Newcastle (Table 11). 

Table 11: Most common disease occured in livestock and poultry at TBWS. 
Health (Veterinary) Mastitis,  Fever, Worm 

infestations 
Diarrhea, Others 

In percent 13% 21% 27% 26% 13% 

Health (Poultry) Newcastle 
disease,  

infectious 
bronchitis, 

infectious 
coryza, 

avian 
tuberculosis 

Others 

In percent 6% 27% 15% 17% 35% 

 
Economic Losses Due to Diseases 

Livestock was affected with various diseases, which ultimately diminish the 

population and production of these animals, results in serious economic losses to the 

farmers. Ecto-parasites, ticks were main and detrimental blood sucking external 

parasites of mammals. They were also involved in transmission of diseases to humans 

and animals. The farmers should take care of the extra high milk producing animals as 

well as the animals more number of calving. Early diagnosis of this disease can reduce 

economic loss to the farmers from this disease. 

Correspondingly, in poultry Newcastle disease (NCD) (6%) was an extremely fatal 

and contagious disease. It was categorized by variations in morbidity, death rate, 

symptoms and lesions. It results in higher mortality rate. It is viral disease and only 

can be prevent by vaccination at proper time.  
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It is the need of hours to train these farmers about the management of different 

livestock practices to save their animals from different diseases as well as to save their 

valuable economic loss. 

Natural Disaster 

It is rightly said that floods are act of God but acts of man cause floods damage. It is 

likely for a river to over flow its banks in the heavy rainfall in the upper catchments 

and spill into the flood plains which are basically its domain. Indus River discharge 

data at TBWS was collected from the flood control centre at Taunsa Barrage. By 

following the classification of irrigation department there were six main floods 

recorded in the past of barrage (1958 to date) (Table 12). Therefore a major flood in 

history of barrage has been recorded in year 2010 with  9,99,998 cusecs water from 

the barrage with destructive effect on the livelihoods of local communities, also put 

negative effect on the biodiversity of the area.  

Table 12: Five major floods recorded at TBWS from 1958 to 2011. 

Date 

Upstream 
Peak 

Discharge 

Downstream 
Peak 

Discharge  Flood Status 
21/7/58 760784 760784 Very High 

7/8/1976 677105 675233 Very High 

14/9/92 655879 654579 Very High 

30/7/95 611937 611937 Very High 

9/8/2006 612269 612269 Very High 

9/7/2010 959990 999998 Very High 
Flow of river at TBWS before and after flood is shown by figures 9 and 10. 
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Figure 9: Map of water flow of Indus River at TBWS before flood. 
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Figure 10: Map of water flow of River Indus at TBWS after flood. 

The flood had a severe impact on people’s homes, livelihoods and assets. It is 

necessary to overcome the reluctance to adopt the flood plain zoning measures and 

appreciate the advantages of planned action in flood plains. There was urgent need to 

take up flood plain zoning and associated measures by the Government. It was possibl 

that by evolving a suitable blend of structural and non structural measures, the area 

may get rid of major flood damages. 

Threats to Biodiversity 

Some of the most significant threats to the livelihoods come from environmental 

degradation and habitat loss. However, there were number of threats observed (Table 

13) that biodiversity and TBWS could face with combination of causes which need to 

be addressed in order to turn the trend of demise. 
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The main threats to the biodiversity and TBWS were noted directly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Flow chart of observed threats to TBWS and biodiversity. 
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Table 13: Threats to the biodiversity and Taunsa Barrage Wildlife Sanctuary and its 

causes. 

S. 
No 

    Direct Threats Causes 

1 Poverty Lack of investment, less earning 
sources, corruption 

2 Illiteracy Institutional deficiency 

3 Unsustainable utilization of 
wetland product 

Local’s high dependency on wetland 
products; lack of resources 

4 Hunting Unaware about the need to protect 
species 

  Fishing Unsustainable fisheries practices; use 
of small mesh size net like qatra net 

5 Grazing Land encroachment, nest trampling 
by livestock 

6 Agriculture Local’s were unaware about advance 
techniques 

7 Poaching pressure Local’s need for survival; for meat, 
capture for collection; commercial 
purposes 

8 Pollution Domestic sewage; fertilizer; 
pesticides and insecticides 

9 Habitat destruction Human activities; recreation of 
hydroelectric reservoir; natural 
hazard 

10 Deforestation/fragmentation Short term economic benefit; 
population growth; urbanization 

 

Resource Base Eco-tourism at TBWS 

The resource base for eco-tourism is the physical and social environment and it is a 

major component of any tourist product. Careful use of this resource base is the key to 

sustainable development and income generation for local community and tourism 

industry. If this resource base lost, tourism will lost. In order to better understand 

resource base of Taunsa Barrage, the analysis of main tourist attractions and list of 

possible tourism shown in table 14. 
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Table 14: List of reasons for tourist attraction at TBWS. 

Outstanding 
natural and 
manmade 
features 

Outstanding 
cultural 
features 

Outstanding 
biological 
features 

Activities 
for 
tourists 

River landscape 
 Tomb of 
Taunsa Sharif Indus Dolphin Boating 

Barrage 
Structure Mat-making Variety of birds  Sailing 

Canals  

Traditional 
lifestyle of 
boat people Variety of Fish Angling 

 
Village 
landscape 

Native 
vegetation  Swimming 

   Camping 

   
Nature 
walks 

   
Bird 
watching 

   
Village 
tour 

   

Day 
excursion 
Taunsa 
Sharif 

 

Because of its biological and cultural significance, Taunsa Barrage has good potential 

to promote ecotourism and convert existing recreational tourism into an environment 

friendly and responsible recreational tourism. 

In the study area, with little exception, the potential of eco-tourism has not been fully 

exploited. This region blessed with rich natural and cultural diversity but no serious 

effort has been made to promote tourism in an organized and environment friendly 

manner. Therefore, it is essential to restructure this sector and help local communities 

to entirely benefit from its potential to generate additional income and employment 

prospects. 
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An Alternative Source of Income Generation Option 

The local community who has own boats (motor boat = 40; simple paddleboat = 10), 

were settled on the right and left banks of Taunsa Barrage, lives in an abject poverty. 

They don’t have any regular source of income and government has not provided any 

civic amenities to these villages. Therefore, mostly they depend on natural resources 

for subsistence. The environment in terms of renewable natural resources was 

degrading, population was increasing and as a result hardship of local communities 

was increasing due to unsustainable use of natural resource.  

Analysis of Ecotourism Potential of TBWS and its Surrounding Areas 

The following SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis (Table 

15) based on the personal observations and discussions that was held with various 

stakeholders including representatives of communities and government and non-

governmental agencies during the field visits. 

Table 15: SWOT analysis of TBWS. 

Strengths Weaknesses 

Easily accessible from Multan, D.G Khan and 
other places via metaled road. 
Located near popular tourist destinations such 
as Multan, Bhawalpur and Taunsa Shrife.  
A large number of domestic recreational 
tourists visit this area on weekends and public 
holidays. 
Being located on Indus Flyway, this wetland 
is an important breeding, staging and 
wintering ground for a wide array of 
waterfowl. 
Good opportunity for Dolphin Watching trips 
in Indus. 
Good opportunity of bird watching in winter 
season. 
Opportunities of different recreational 
activities such as boating, fishing and 
picnicking.  

Lack of tourist facilities such as picnic 
shades, public toilets, first aid and car 
parking areas. 
Limited tourist boarding and lodging 
facilities. 
Poor landscaping. 
Poor visitor management and visitors’ 
orientation. 
No tourist information and 
interpretation. 
No proper arrangement for solid waste 
and waste water disposal. 
Local community is not fully trained in 
tourist handling skills. 
Poor standard of boating facilities. 
Poor life saving and water rescue 
services. 
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High cultural interest sites in the surrounding 
area.  

 

Opportunities Threats 

Promote community based eco cum 
recreational tourism by introducing micro 
grants scheme. 
Develop nature trail along the water bounds 
with bird watching hides at suitable locations. 
Develop Community Guest Houses. 
Improve quality of services of local 
community by providing them training in 
guest houses and restaurant management, 
visitor management and tour guiding skills. 
Introduce proper waste management system. 
Establish a Tourism Information Centre as a 
focal point for ecotourism activities in the 
project area.  
Involve local women in handicrafts 
production and establish craft shops to 
promote community handicrafts. 
Publish tourist information brochure and 
specialized pamphlets on birds, Indus 
Dolphin, vegetation and fish. 
Establish new picnic spots 
Establish water safety and rescue posts. 

Unplanned development of tourism 
infrastructure. 
Increase in visual, noise, air and water 
pollution. 
Over crowding. 
Disturbance of Wildlife. 
Pressure on natural resources. 
Over Pricing. 
No control on quality of tourism 
services. 
Increase in solid waste production. 

 

Key Issues 

 The development of tourist facilities at Taunsa Barrage was in a haphazard 

manner and damage done to the environment is quite visible. In no way we can call it 

ecotourism but it comes in the category of poorly managed recreational tourism. Most 

of the solid waste generated by restaurants and tea stalls was not treated and disposed 

of properly, creating serious environmental problems. 

 Although a large number of domestic tourist come to this place on weekends 

but impact of all this tourism activity on the local economy was very minimal. 

 It was observed that there was a large gap in the local knowledge about the 

latest trends in tourism trade and requirements of a good standard of tourism products. 

There was also no quality control or check on the standard of services by any 

government agency or regulatory-body. Therefore, tea stalls/restaurant owners were 
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least concerned about the quality standards and hygiene conditions which were usual 

norm of tourism industry in other countries. 

 Marketing and promotional activities were not well coordinated and an 

availability of updated information on the tourism facilities was not much reliable. 

Provincial and national departments, such as TDCP and PTDC have not done enough 

in this regard. 

 Most of the staff working in local restaurants and tea stalls was not trained in 

tourist handling skills; therefore, the level of satisfaction was fairly low among the 

visitors. 

 Basic amenities such as public toilets, picnic shades, water rescue cum first aid 

posts were not available. 

 It is very essential to collect data for future planning. Presently there is no 

proper mechanism to collect and disseminate data on tourism trends and growth in 

tourism sector in the project area. 

 Promote sustainable procurement, travel and biodiversity. 

 Reducing environmental impact of people’s activities. 
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DISCUSSION 

As protected areas on worldwide covering 12% of the entire land area (Chape et al. 

2003; Tuxill and Nabhan 2001), and 10.4% of the total land of the Pakistan 

(Biodiversity Action Plan for Pakistan, 1998). They play a significant role in 

sustaining biological diversity. However, there are number of factors contributing to 

the importance of natural habitat compared to that of other ecosystems (Mitsch and 

Gosselink 2000; Millennium Ecosystem Assessment 2003). Wetlands are the mainly 

prolific ecosystems (Nishat, 1993; Bacon, 1996), renowned worldwide for their vital 

role in sustaining a spacious array of biodiversity and make available goods and 

services (Sapkota and Oden 2008). Evaluating the efficacy of protected areas is not an 

easy task (Naughton-Treves et al. 2005). The community based areas keep up both 

biodiversity and resources sustainable, livelihoods and local revenue (Naughton-

Treves et al. 2005).  This category of community driven protected areas has significant 

value for conservation, including huge, non-fragmented areas capable to sustain large 

species often conserved by their sacred value. Several livelihoods in these areas are 

selected by communities for their long-term association with natural resources and 

compliance to ecological changes (Nepstad et al. 2006). 

Many aspects of the constancy, function, and sustainability of the environment rely on 

biological diversity (Tilman, 1997). Biodiversity was primary to balance an 

ecosystem’s physical condition in reaction to stress, interruption or further ecological 

changes (SER International, 2004). The biological resources which hold the 
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community has great interest to the nation and the world. Sustainable management 

requires coordination among a number of policies and levels (McNeely and Miller 

1984; McNeely, 1988). In rural community, aquatic resources are indispensable 

animal protein source for human beings. Therefore, aquatic system degradation might 

lead to incredible influences on the health status and nutrition of pastoral community. 

As in present study the natural resource availability in the area in the form of flora was 

observed 79 species, by habit flora divided into trees; herbs; shrubs; grasses; reeds and 

weeds. Out of 79 species of flora recoded at TBWS by habit 48 species were trees. 

The other vegetation that has been identified contains 7 species of grasses, 5 species of 

reeds and 2 species of weeds. Tamarix species was used to prepare baskets and other 

decoration pieces. Biological diversity decline continued monotonically with emergent 

human behavior (ecosystem stress); and biodiversity reach at higher point when 

transitional levels of human authority observed (intermediary interruption) (Lepczyk 

et al. 2008). However in present study identified flora of the area was less in number 

then published records of Omer and Saeed (2006); results are in agreement with recent 

study (Shelly, 2011). 

Biological assets were vital for the welfare and the durable survival of humanbeing. 

This variety of existing organisms which is here in the wilds, as well as in our crops 

and domestic animals, acting a foremost source in human ‘development’ (Omer and 

Saeed 2006). Pakistan’s timbered biomass has been withdrawing rapidly at a rate of 4-

6% per year (GOP 1992; Hosier, 1993). Utilization (mainly for domestic firewood) 

exceeds fabricate in all the provinces excluding in the reasonably thinly populated 

Northern Areas; expenditure is anticipated to boost in procession with inhabitants 
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intensification at in relation to 3% per year. However studies of GOP (1992) and 

Hosier (1993) accomplished that Pakistan’s wooded biomass could be completely 

consumed in the subsequently 10 to 15 years (BAP 2000). 

Ethno-botanical studies and conservation of medicinal plants carried out by Mitra and 

Jain (1991); Rao et al. (2002), shows that people destroying valuable flora in their 

immediate surrounding either for satisfying sadistic delight or individual gain. Due to 

this some plants have already extinct and there are many facing a danger of extinction 

(Khilare and Saindanshiv 2005). Forest has constantly played a significant role in 

determining the life of mankind and financial system. They supply wood and other 

products to fulfill the household and industrialized requirements of men 

(Rathakrishnan, 2005). Forest covers about 3.8% of the total geographical area of 

Pakistan. The country is losing forest area per years. These deforestation losses might 

be for industrial and/or firewood purpose and for non-forestry purpose (Nadkami et al. 

1989). Since ancient period, plants have been used by human as a source of food, 

lodging and manufacturer of clothing as well as medicines and cosmetics. The 

significance of plants in certain protected areas in the maintenance of earth’s 

ecological balance was only being fully esteemed and understood. There was an 

imperative need to conserve and use these sources in an environmental sustainable and 

economically beneficial manner (Gragg, 2000). 

One of the foremost cause of extinction of plant species might be their over use as fuel 

and wood purposes by the local communities and nomads in the area (Hirway and 

Goswami 2007; Engler, 2008). There is scarcity of published data, until now, 

regarding unsustainable use of plant species (Davis et al. 1995). However, there after 
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effects are doubtless. The natural gas and electricity were not facilitated to native 

occupants and commercial poultry farmers in the area. The amount of diverse species 

with in a geographical area depends on migration as well as adaptation to 

environmental situations and as a result how they alter the environment (Barbour et al. 

1998; Groves, 2002). There is a strong relation between fortification of living species 

and biological sustainable management (Stohlgren, 1994). 

Instinctive plants are crucial components of the worldwide biological assortment. 

These plants are primary part of our ecosystem encountering multiple threats such as 

habitat loss, disease, degradation, pollution, over-use and climate change (McNeely et 

al. 1995; Wilcove et al. 1998; Sala et al. 2000; Alonso et al. 2001; Barbosa and 

Marquet 2002; Sudhersan et al. 2003). Pakistan’s situation is similar to the rest of the 

world. There are different factors such as over population, unmanaged urbanization, 

deforestation and misuse of natural resources, which has put plant biodiversity under 

incredible pressure (Anonymous, 2000). A study conducted by Nasir (1991), reported 

that about 580-650 flowering plant species (i.e. 12%) are under threat. Similarly, in 

another study by Chaudhri and Qureshi (1991), it was found that about 709 taxa have 

been threatened plants from Pakistan. However, only 19 flowering plant species has 

been listed as threatend in the current red list of IUCN (Anonymous, 2008). The 

previous work regarding the threatened or rareness of plant species in Pakistan was 

mainly based on literature or herbarium specimen. After the barrage was built the 

water logging and salinity in the area increased and the fruit gardens start decreasing 

in numbers. The major cultivated vegetation in the area was included wheat (T. 

aestivum), rice (Oryza sativa), maize (Zea mays), millets, cotton (Gossypium spp), 
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green fodder, potatoes (Solanum tuberosum) and other vegetables (Shelly, 2011). The 

political and social influence of large landowners was undeniable and casts a strong 

influence to natural resources, including those inside the Wildlife Sanctuary. Fuel 

wood was the main source of energy for the villager for cooking and heating purposes 

(Sapkota and Oden 2008). 

Of the wetland resources fish stand at the top due to its quantity, quality and socio-

economic contribution. Overall local communities of Bait Qaimwala and Basti 

Allahwali (80%) were involved in fishing. Mostly, fishing takes place during periods 

of October to March. Fishing at TBWS was seen to be unsustainable (Shelly, 2011). 

Fish species known to occur in the river include Ambassis nama, A. ranga, Bagerius 

bagarius, Barilius vagra, Catla catla, Channam arulius, C. punctatus, Cirrhinus 

mrigala, C. reba, Eutropiichthys vaccha, Heteropneustes fossilis, Labeo calbasu, L. 

microphthalmus, L. rohita, Mastacembelus armatus, M. pancalus, Mystus aor, M. 

seenghala,Nandus, Notopterus chitale, N. notopterus, Puntius sophore, P. ticto, 

Titarita and Wallago attu. Other aquatic fauna includes Hirudinaria sp., Rana tigrina, 

Kachuga smithi, Hardella thurgi, Geoclemys hamiltonii, Trionyx gangeticus, Lissemys 

punctata and natrixpiscator (Scott, 1989; Shelly, 2011; PWP 2011). The significance 

of ichthyodiversity of River Indus and its tributaries has been assessed by several 

researchers, Khan (1946); Qureshi (1965); Ahmad and Khan (1974); Salam et al. 

(1997); Bashir and Mirza (1975); Sheri and Saied (1975); Ahmad et al. (1976); Mirza 

and Khan (1988); Leghari et al. (1997). Apart from wildlife, fish diversity blended the 

Indus River, which forms the basis for maintaining livelihood of local communities. 

Pakistan has 200 freshwater fishes, out of which 54 species has been reported from 
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Indus River (Urooj et al. 2011) and in present study 21 species of freshwater fishes has 

been identified from study area. 

Like various communities, fishing communities dependent on natural assets. As 

nearby have been declines in extractive industries and developed employment. Many 

residents have worked hard to create the conversion to service oriented task and 

additional types of financial accomplishments (Jacob et al. 2002).  Assessing the 

strains of such amendment requires a nearer glance at how fishing communities have 

modified and altered. Additionally, the fishing activity is typically carried out at the 

family level (Durrenberger, 1994; Griffith, 1999).  

Fishing community is one of the major communities in the area, the rural community 

being mainly dependent on the river. There are about 200-300 boats in the union 

council surrounding Taunsa Barrage Wildlife Sanctuary. Commonly catch fish 

consists mainly of the Indian carps and Chinese carps which are sold at Rs. 30-50/kg, 

depending on the quality of the fish, by the local fishermen to the contractor. The 

contractor then sells the fish to the general public in the villages and the surrounding 

cities usually at three times higher price. Some people who commonly sell fried fish 

along the barrage area earn around Rs.400/kg for Rohu (Labeo rohita), which 

constitutes the major part of the sales. The earning source for the residents of Bait 

Qaimwala and Basti Allahwali has been reduced due to three years fishing contract. 

However, unsustainable fishing affected local economy, aquatic environment as well 

as fish diversity of the area. 

Amphibian’s species (n꞊3) and reptilian species (n꞊13) reported in study area by PWP 

(2011). While in present study two species of amphibians and nine species of reptiles 
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were observed. The snake species Indian Python (Python molurus) by following IUCN 

category of near threatened was reported in the surrounding. PWP (2011) and local 

community also verify the occurrence of Python molurus in the study area. Indian 

python (P. molurus) is the biggest snake of Pakistan, with average body length of 2-3 

meters. This is a species which ranges across much of the Asian continent. This 

species has been killed for their fine skin. It is sluggish nonpoisonous. It hunts all 

through nighttime and consumes birds, mammals and reptiles. Causes of 

endangerment of Indian Python are overexploitation, habitat loss, poaching and illegal 

trade. 

The Mohana and Gaddi community was involved in catching turtles for food. 

However, now they have started earning money after by their selling. Poverty was one 

of the major causes to start selling turtle parts as for as Mohana were concerned 

(Noureen, 2007). Pakistani rivers accomodate three species of softshell turtles, Ganges 

softshell turtle (Aspideretes gangeticus), Peacock softshell turtle (Aspideretes hurum) 

and Indian narrow headed softshell turtle (Chitra indica).  It has been reported that 

after capturing, some of their parts are exported to China, and were being used in 

Chinese medicines.  Traders have a close interest in softshell turtles which are 

carnivorous and scavengers (Noureen, 2007). Additionally, their involvement has been 

reported in river water purification by overwhelming animal dead bodies as food 

(Noureen and Khan 2007). 

Following the IUCN conservation status in turtle’s Chitra indica was endangered 

while Aspideretes gangeticus was known to be vulnerable at taunsa barrage. Due to 

the inconsistency of Baila habitat, it becomes disastrous for the burrowing species 
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when it is inundated in flood (PWP 2011). As turtles are key stone species benefiting 

the other animals and plants and represent main source of aquatic environment. 

Without turtles aquatic ecosystems degraded and suffer from the loss of one 

component of biological diversity (Noureen and Khan 2007). Turtle shell can cope 

with million years of selection pressure and remain a live Turtle’s adaptations, 

however, have left their populations susceptible, possibly upsetting threats stood by 

human misuse and progress related pressures. The regular annual flooding of the area 

disturb animal and plant life extensively, Platinista minor endemic species has been 

recorded from this zone, it is also an endemic bird area; provide refuge to species in 

general (PWP 2011). All freshwater and mud turtles Hardella thurjii, Kachuga smithi, 

kachuga tecta, chitra indica, Lissemys punctata, Aspideretes gangeticus and 

Aspideretes hurum frequent water through out Indus riparian system (Noureen and 

Khan 2007; Khan and Mirza 1977; Khan, 1980) reported in study area. 

Out of 174 species of mammals of Pakistan, 14 species of mammals has been 

observed and identified during study period. Study site is very famous due to the 

presence of one of the world’s rarest and second most endangered species Indus 

dolphin (Platinista minor). Hog deer have endangered status in Pakistan and was 

present in an isolated population at Baila. This species survival was totally dependent 

on effective management of Baila (PWP 2011). The mammals observed at TBWS 

were Asiatic Jackal (Canis aureus), Jungle Cat (Felis chaus), Northern Palm Squirrel 

(Funambulus pennantii), Long-eared Desert Hedghog (Hemiechinu scollaris), Small 

Asian Mongoose (Herpestes javanicus), Indian Mongoose (H. edwardsi), Short-tailed 

Mole Rat (Nesokia indica), Hog deer (Axis porcinus), Kelaart’s Pipistrelle 
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(Pipistrellus ceylonicus), Kuhl’s Pipistrelle (P. kuhlii), Indus Blind Dolphin 

(Platanista minor), House rat (Rattus rattus), Common yellow-bellied Bat 

(Scotophilus kuhlii), Wild Boar (Sus scrofa) and Smooth otter (Lutrogale 

perspicillata). 

Smooth otter (Lutrogale perspicillata) is considered to be vulnerable due to 

conditional future, population turn down because of habitat loss and misuse. Major 

threats to this species are loss of wetland habitats due to construction of hydroelectric 

plants, renovation of wetlands for homestead and farming, poaching and water 

pollution (Hussain et al. 2012). 

The rank of the Indus River dolphin (Platanista minor) throughout its present range 

was assessed by Braulik (2006). The author found that the current range of the Indus 

dolphin has been deteriorated by 80% since 1870. Dolphins are found in five 

subpopulations detached by irrigation barrages. A marked increase in dolphin 

abundance and encounter rate was observed in each succeeding downstream 

subpopulation. The three major subpopulations were reported between Chashma and 

Taunsa Barrages (84 dolphins observed), Taunsa and Guddu Barrages (259 dolphins 

estimated) and Guddu and Sukkur Barrages (602 dolphins calculated). The Indus 

dolphin remains one of the world’s most threatened cetaceans. The large range 

decline, population destruction, small size of numerous subpopulations and ongoing 

habitat dreadful conditions, as well as our adverse understanding of some possible 

threats, composes the expectations very doubtful for the dolphin. 



Chapter 5        Discussion  

150 
 

Dolphins and turtles are trapped for the body fat which is removed and used by 

hakims in medicines. Turtles are caught for export to countries like china where it is 

an essential part of the menu. Snakes are caught by the local people for selling them to 

snake charmers and for export. Wild boars (Sus scrofa) are hunted as a sport; they are 

also caught by the local people for fights with blood thirsty dogs at their annual get 

together (mela).  

Wetlands supply feeding grounds for various ranges of migratory and resident water 

birds. Heron pursue the shallow, snipe feed in the reed at the water edge similarly 

cormorants, ducks and grebes pursue its prey in the open water. The stipulation of 

feeding and roosting habitat was very important for migratory species which in some 

cases migrate thousands of kilometers (Ali et al. 2011). Roberts (1991, 1992) reported 

239 species of birds for the TB, out of them 88 species were resident, 86 winter 

visitor, 24 double passage migrant, 15 summer visitor, 15 irregular visitor round year, 

6 occasional wintering, 4 autumn migrant and 1 species was passage migrant. Ali 

(2005) studied the local occurrence status of birds of Uchalli Wetlands Complex 

Pakistan, as status concerned, recorded very abundant 2 species, abundant 15 species, 

very rare 21 species, very common 22 species, uncommon 29 species, fairly common 

30 species and comes in rare status were 32 species. Grimmett et al. (2001) described 

the total birds species observed at Taunsa Barrage were to be 248. Out of 248 bird’s 

species, 91 species were resident, 91 winter visitor, 21 double passage migrant, 18 

irregular visitor round year, 5 summer visitor, 6 occasional wintering, 4 autumn 

migrant and 2 species were passage migrant. The number of bird’s species, recorded 

during the year 2008 at TB, was 110. The avifauna observed during this study 
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belonged to 45 families, while out of 110 species, 66 were resident, 8 were breeding 

resident, 34 were winter visitor and only 2 were summer visitors. Among these, family 

Ardeidae remained dominant in bird population while Sylviidae was the family which 

had greatest bird species found at the site. The family Oriolidae had only one bird 

species (Ali et al. 2011). The author Mirza (2007) reported 265 species in total. Out of 

this total, 96 species were inhabitant, while 102 winter visitor, 20 double passage 

migrant, 14 irregular visitor round year, 18 summer visitor, 6 occasional wintering, 4 

autumn migrant and 5 species were passage migrant. Taunsa barrage has a rich 

diversity of birds, with a combination of passerine and non-passerine birds including 

waterbirds, raptors, forests, mountains and desert dwellers. The significant sanctuary 

and migratory route has been provided by Indus River to water birds fastidious and 

other important fauna in general. Birds have sense, resonance and representational 

value for numerous audiences, and are very popular within the public. The correlation 

of ecological traits related to species with their constant population inclinations might 

be one of the approaches to access the human influence on species population 

dynamics (Reif et al. 2011). 

Akbar et al. (2005-2009) studied waterbirds diversity at TBWS and reported a decline 

in population. However, present study (2009-2011) showed population increasing 

trend in 157 species of birds whereas 14 species trend line depicts non-significant 

relationship. Top five species of birds that best fit in trend line or whose R² value 

exists very closer to 100% were recorded for Pied Avocet (Recurvirostra avosetta) 

(100%), Ashy Crowned Finch Lark (Eremoptrrix grisea) (99%), Bay-backed Shrike 

(Lanius vittatus) (96%), Red-turtle Dove (Streptopelia tranquebarica) (96%) and 
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Lesser-white Throat (Sylvia curruca) (95%). Although population decline was 

observed in Little Cormorant, Grey Heron, Gadwal, Red-crested Pochard, Garganey, 

Pallas Fish Eagle, White-backed Vulture, Marsh Harrier, Common Buzzard, Long-

legged Buzzard, Imperial Eagle, Merlin, Greater Painted Snipe and in Black Drongo 

their trend line curve is going down. On the other hand, in trend line of Ferruginous 

Duck and Greater Spotted Eagle population was constant, no change was observed 

with time. When compare bird’s population trend with Mushtaq-ul-Hassan et al. 

(2011) and Scott (1989), their results indicates increase in population of Black Coot 

(Fulica atra). Identified number of species of birds, mammals, reptiles and 

amphibians were less in numbers than the published records of several studies 

(Roberts, 1991, 1992, 1997; Khan, 2006; Grimmitte et al. 2001, 2008; Mirza and 

Wasiq 2007; Ali et al. 2011). Though, it is in agreement with the conclusion of some 

recent studies (Ali et al. 2006 and Shelly, 2011). 

As Simpson Diversity Index has swift convergence to limit diversity value for minor 

sample size, therefore, is principally suitable for rapidly evaluating regions for 

conservation (Lande et al. 2000). The observed 110 species during 2008 at TBWS 

belongs to 45 families including 66 resident species, 8 breeding resident, 34 winter 

visitor and only two summer visitors (Ali et al. 2011). The commonly applied 

diversity indices form ratios of absolute to the highest range possible (Peet, 1975). 

One of the most frequently applied collective species richness or evenness, with which 

individuals disseminated among species. Diversity indices proposed to measure this 

concept include those of Simpson (1949), Shannon and Weaver (1949), Brillouin 

(1956), McIntosh (1967), and Hurlbert (1971). The result showed that estimated avian 
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diversity from 2009-2011 (171 species) was higher than previously conducted studies 

in 2002 and 2008. Therefore, it could never approach near possible occurrence data of 

species published in books of various authors (Robert, 1991, 1992; Grimmett et al. 

1998; Mirza and Wasiq 2007). It might need a decade to observe full range of species 

of the birds. The Shannon-Weiner Diversity Index which specifies the comparative 

occurrence of many species; was used to associate species abundance and relative 

richness amongst species (Whittaker, 1977; Barbour et al. 1998). It is used to 

measures the rarity/commonness of species in a community. As the value of Shannon-

Weiner Index (2009-2011) calculated was near to 4.6, which predicts that the numbers 

of individuals of all species were almost evenly distributed in study area. While in 

2008-2009, this value was in the middle which was ambiguous, showing uneven 

distribution of avian diversity. 

The top five maximum counted bird species in 2001-2002 were Dalmatian Pelican 

(1244), Greater Flamingo (1242), Yellow-legged Gull (1018), Great Cormorant (785) 

and Common Black-headed Gull (723). The most observed species of birds  in 2008-

2009 includes Cattle Egret (5240), Little Egret (3150), Large Egret (1670), Barn 

Swallow (702) and Collard Sand Martin (660). Similarly in 2009-2011 maximum 

observed species were Great Cormorant (4395), Black Eurasian Coot (2440), 

Common Teal (998), Yellow-legged Gull (952) and Eurasian Oyester Catcher (938). 

However, least observed species in 2001-2002 were Marsh Harrier, Pallas Fish Eagle, 

Common Buzzard, Tawny Eagle, Grey Partridge, Red-napped Shaheen, Common 

Moorhen, Common Snipe, Common Koel, Pied Bush Chat, Bay-backed Shrike, Sooty 

Falcon, Desert Warbler and Bay-backed Shrike only one individual in each. While the 
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least observed birds species during 2008-2009 were Darter/Snake Bird, Marsh Harrier, 

Indian Sparrow Hawk, Steppe Eagle, Eurasian Kestrel, Pheasant-tailed Jacana, Pied 

Avocet, Kentish/Snowy Plover, Little Stint, Marsh Sandpiper, Greenshank, Wood 

Sandpiper, Black-bellied Tern, Alexandrine, Koel, Spotted Little Owlet, Common 

Kingfisher, Lesser Golden-backed Woodpecker, Sind Pied Woodpecker, Greater 

Short-toed Lark, Sand Lark, Paddyfield Pipit, Grey Wagtail, White-cheeked Bulbul, 

Black Redstart, Common Stone Chat, Tailor Bird, Lesser Whitetheoat, Purple 

Sunbird, Golden Oriole, Rufous-backed Shrike and Indian Tree Pie two individuals in 

each species, respectively. In the same way in 2009-2011 least observed species of 

birds were Common Buzzard (n꞊1), Pallas Fish Eagle, Tawny Eagle, Imperial Eagle, 

Common Tern, Common Kingfisher, Barn Owl two individuals in each respectively. 

Some of the reptiles like the Indian Python (Python molurus) and mammals like the 

dolphin and hog deer are also very important to keep the unique feature of the Indus 

River habitat at the site. In addition to the animal life many of the plants having the 

medicinal value and are known to be rare are found in the area. Owing to the above 

use to the wildlife resources turtles, migratory birds, large snakes like the python have 

gradually decreased in number. 

However, there is in conformity in the Convention on Biological Diversity (CBD) as 

well as within the results of such worldwide studies as the Millennium Ecosystem 

Assessment (MEA) (Borgerhoff and Coppolillo, 2005) and World Resources 2005 

(World Resources Institute 2005) that ecosystem management and human well-being 

could be integrated, distinguishing that biodiversity conservation and livelihood needs 

are finally complementary objectives. This assimilation requires the capacity building 
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to deal with various purposes, the use of intentional processes, learning from 

commons research, and, in general, evolving a complexity approach for common 

authority. 

Protected areas are compulsory for conserving biodiversity and for contributing 

fundamental ecology services. Sanctuary area be capable of provide ways for rural 

progress, balanced use of marginal lands, monitoring for conservation learning, for 

eco-tourism and leisure. The incorporated move toward considering ecosystem 

intricacy in view is additional viable and encouraging approach for enhancing 

financial side, maintaining ordinary assets and continuing to supply bionetwork 

services on local, regional and worldwide scales (Noordwicjk et al. 2001) rather than 

the segregated single direction for flora and fauna conservation. 

An assessment of socio-economic importance of Taunsa Barrage Wildlife Sanctuary 

yielded fairly consistent responses. The sanctuary is seen as an important source of 

livelihood for local communities and meets subsistence needs. Although it has no 

religious or cultural value, it provides an important scientific and educational value 

mainly as a staging ground for migratory birds. Its value as a habitat of animal/plant 

species that have a social or cultural value was moderate and as a place of aesthetic 

and recreational value, it was rated on an average level. Yet, its value as a contributor 

to environmental services and profit was high since it supported birds (PWP 2011). 

The main occupation in TBWS villager’s present fishing (70%-80%), basket weaving, 

hand fan and broom making (95%) involving both gender (male and female). Men 

collect Tamarix, typha and sacchrum species for basket weaving, broom and fan 

making use. The major source of fuel wood for TBWS community is Acacia carechu, 
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Acacia niltica, Tamarix dioca, cotton stalks and crop residues. In villages literacy rate 

is just 19%; it indicated high level of illiteracy (Omer and Saeed 2006). The present 

socio-economic findings are in agreementd with Omer and Saeed 2006. 

Omer and Saeed (2006) conducted the baseline ecological study of Taunsa Barrage 

Wildlife Sanctuary as a part of the Taunsa Barrage Rehabilitation and Modernisation 

(TBRM) Project. The baseline data comprised of selected wildlife species including 

avifauna, small and large mammals inclusive of the Indus Dolphin, reptiles and 

amphibians, fish in the sanctuary and its buffer zones, with GIS based habitat mapping 

and identified 117 plant species in the sanctuary. The comprehension studies of this 

research was also support WWF findings, and conservation needs for threatened 

species and highlighted for sustainable future of the site. 

Approximately, 70% of the Pakistani community is rural based, depending directlt or 

indirectly on natural resources. The empirical findings revealed that wetlands support 

87% livelihoods of the inhabitant, more over also contribute positively to welfare 

outside the area as 70% hydropower of the country depends on water regulation. 

Wetlands were the source of a diverse number of streams, adding to their biological 

and ecological value (Mombo et al. 2011); concluded that the present institutional 

array for the site threaten the wise use of the wetlands, despite its addition to the 

Ramsar convention’s list. 

The village profile of Basti Allahwali reported by Omer and Saeed (2006) indicates 

that occupations are ethnically distinct as Sindhi are mainly fishermen and, work on 

daily wage as labourers, Chandias engaged in rope making and labour. Their 
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occupational dependency reported 100% on wage labour. About 30% involved in 

basket making, 10% engaged in boating and tourism, 3% are fish-folk and 2% of the 

total population are engaged in salaried employment. During summer month labour 

and rope making activities increases and vice versa in winter. As reported income 

level in household surveys, about 20% of the households are slightly above the 

poverty line, 40% below the poverty line, 40% are extremely poor. The average 

annual extraction of Tamarix species stands at 2,790 kg per household and 17820 kg 

for the village as a whole. About 30 household involved in rope making, and 80% of 

households own livestock. Main sources of fuel wood in the villages were Sacchrum 

and Tamarix species. While in present study major estimated occupation of the 

villagers of Basti Allahwali were fishing 60%, wage labore 15%, agriculture 6%, 

jobians 5% (teachers, watchman, policeman, attendant) student 4% and 10% people 

involved in trading, business, tourism and boating. Similarly major occupations 

identified in village Jannu was agriculture 80%, wage labore 8%, business 5%, jobians 

2% and 5% was student (Primary to high school), and 90% households have livescok 

as buffalo, cows, sheep and goat. The villagers of Bait QaimWala and Basti Allahwali 

were mostly (80%-90% respectively) dependent sanctuary and river products as for 

grazing (100%), protein 80%, fuelwood 80%.  

Various researchers worked on the socio-economic characteristics, issues in 

management, awareness and public participation in freshwater wetlands (Sadeque and 

islam 1993; Talukder 1993 Sharafuddin 1993). Therefore must be emphasized on the 

need for making full use of all the channels of formal and non-formal education in the 

country for raising awareness on protected areas management. Key actors in the 
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sustainable management of wetlands are the poor local communities living in the 

surroundings of concerned area and hence their cooperation is of crucial impotance 

(Sharafuddin, 1990). The socio-economic status of TBWS resident varies from the 

above mentioned author’s outcomes, and is in agreementd with Omer and Saeed 2006. 

Socio-economic importance of TBWS was studied by PWP (2011). It was providing 

significant source of livelihood to inhabitant and fulfill their survival requirements. 

But not defining its religious and cultural worth. It has educational value primarily act 

as a staging ground for waterfowl. It also has significant scientific value. Its 

importance with reference to habitat of flora and fauna species that have communal or 

cultural cost was modest, while as a place of leisure and aesthetic value rated on an 

average. 

Through education various targets can be achieved by helping local communities to 

understand how sustainable utilization of the innate and cultural background 

important, including protection of biological diversity and restoration of natural 

habitat enable them to meet their livelihoods resource needs sustainably. Using 

education raise protected area awareness and communication take part in a noteworthy 

role in enhancing understanding among the people living in the wildlife protected area 

and the surrounding buffer zone, about the importance of conserving the natural and 

cultural environment. 

Presently, it was observed from the population structure that almost 50% of the 

population is available as a work force, ready to adopt any profession available for 

their livelihoods, many of them have started, livestock rearing, poultry farming and 

are ready to become laborers for the industry at the site. Yet the local community was 
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facing huge challenges including lack of livelihood diversification, as there was no 

industry. Most of the communities have only the land for residences. However, those 

having agricultural land were unable to get maximum output of it because their land 

remains inundated for six months in a year. Due to the unavailability of earning 

sources, still 25% population used animal driven cart for travel and transport.  

Similarly, health facilities available to the community are important to boost the 

economy and the social well being but the prevalence of diseases and the treatment 

facilities are very poor as only one hospital is present to cater a population of 26551 

people with only 20 doctors and 15 nurses. The most prevalent diseases in the area 

were scabies, malaria, worm infestations, depression, etc. They have to visit tehsil 

headquarter hospital which was almost 25 Km away from them, for their treatment. 

Out of the total population of taunsa barrage, most of the native people (almost 80%) 

have livestock wealth. Though, they were unable to get maximum potential from this 

resource as well. There were several reason including poor nutrition, management, 

various contagious/infectious as well as parasitic diseases, poor genetic potential of 

the breed and lack of awareness for rearing livestock, for this deprived production 

from their animals. Education facilities in this area were observed as a big constraint 

in development, as only three primary and one middle/elementary school was working 

in this area. Poverty was on peak, as 35% of the total population of the surroundings 

villages of TB were living poor. The local communities wish to live a sustainable 

livelihood but most of them being under the poverty line with the lack of awareness 

and the lack of education are compelled to use the natural resources to the extent of 

replenishing them towards unsustainabilty for the future generations.  
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Due to the insufficiency of the diversified livelihood options in the appearance of 

going up poverty, native people with draw natural resources as fishing, poaching, fuel 

wood collection, grazing of livestock and other needs by earning money throughout 

trade of the extracted assets. Taunsa Barrage Wildlife Sanctuary is acting as a source 

of economy; supplying for life’s jobs, joyous moment, inspire human creativity, act as 

life buffer and livelihoods a long established purpose. This sanctuary also providing 

natural services; such as raptors which control rodent population. Ramsar site is 

providing breeding habitat for migratory species and climatic stabilization. However, 

the sustainable management of biological diversity is, therefore, essential to any 

policy which is aiming at up grading the prominence of human life. Sustainability is a 

task to think about the extended range future and rethink the present to the significant 

forefront of scientific research, forward thinking, policy care, organization and 

inhabitant concerns to a large degree (Raskin et al. 1998). Although, they have been 

set aside from human exploitation, it has become progressively documented that 

protected areas should play a role in sustaining the resident communities adjacent to 

them (IUCN/UNEP/WWF, 1980; McNeely, 1993; Ghimire and Pimbert, 1997). 

As nothing remains permanently, the sanctuary is also facing habitat destruction, so 

avifauna is also declining. Consideration of what is meant by a wildlife sanctuary 

evolved has been grown up with network establishment in Pakistan. Therefore 

thoughts, at the back of activity of protected areas emerging quickly. The ecological 

sciences development led in the 1960 to a comprehensive understanding of the 

necessity for an organised approach to resource management and planning. The IUCN 

(1994) classification system for protected areas might be an example of it. It took 
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biological diversity conservation as its preliminary point. However, it also identifies 

the significance of further protected spot objectives such as leisure and eco-tourism. 

Efforts have been expended on the conservation of biodiversity in TBWS (Omer and 

Saeed 2006, Shelly, 2011; PWP 2011). The sustainable ecosystem management needs 

community contribution in the implementation of law. The local resident and 

stakeholders lack up to date information about the sanctuary. The peoples of study 

area were highly illiterate in terms of understanding of ecosystem persepectives. The 

living conditions of the community were very poor, and were unaware about the 

importance of natural resources. Local communities’ positive response is essential for 

the conservation, protection and sustainable management of protected areas. It’s very 

helpful for the conservation of biodiversity. The factor that could play deep role to 

maintain progress is local community development. It could create awareness in 

people to protect biodiversity and further improvement in community development 

that could sustain the eco-tourism and environment. 

The strong linkages between the participation of residents and protected area 

management towards economic development openly advocated (Maikhuri et al. 2000; 

2001). Protected area makes very important involvement for the conservation of the 

natural and social resources. Wildlife protected areas contains principally untouched 

innate systems, organized to make certain long term safeguard and continuation of 

biodiversity. Similarly, a sustainable flow of natural goods and services to bring about 

inhabitant needs is prerequisite. Most of the human settlement in wildlife protected 

areas was found economically linked to agriculture, livestock, and natural resources 

growing in and around the surroundings of the area. If the overused of natural 
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ecosystems continued then their output ultimately decreases and they are after that 

said to be sullied. Considerable attention has been achieved by community based 

natural resource management in latest duration and being cherished across the world 

as successful strategy in enhancement of natural resource care taking (Matta and 

Alavalapati 2006). It was necessary to realize management plan, attitudes and 

perspective for the long term conservation of wildlife protected areas (Allendorf, 

2007). 

The high dependency of rural people on wetland resources and the enormous potential 

that sustainable management of these assets offers for livelihood enhancement and 

national growth was such that safeguarding of biodiversity must also address 

sustainable livelihoods. The negative attitudes of local communities could be 

hazardous to the future of TBWS and threaten to destabilize the outcomes of the 

sustainable management activities. Many studies depicts that the costs of management 

result in unenthusiastic attitudes whilst benefits create an optimistic position (Fiallo 

and Jacobsen, 1995; Nepal and Weber 1995). Flourishing maintenance therefore 

depends on the degree of local hold and the positive attitudes of people of the society 

towards maintenance policies (Rao et al. 2002). 

Even though it is known that the potential of wetlands to hold up people’s livelihoods, 

at present is ongoing toward loss and degradation. The nearly completed Mellinium 

Ecosystem Assessment (MEA), the most systematic assessment ever undertaken of the 

strength of planet’s habitat, pointed out that the persistent thrashing of wetlands will 

promote reduction in human health and welfare, particularly for the deprived 

(Wetlands and Water, 2006). It is therefore significant that we continue to maintain 
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the physical condition of our wetlands so that they carry on delivering their payback. 

The principal targets of wetlands are sediment trapping, ground water refresh, ground 

water liberation, floodwater storage, stabilization of water edges and erosion 

decreases, stabilization of micro-climate, retention and removal of nutrient, maintain 

food chains, fisheries production, and natural habitats for wildlife, amusement, natural 

custom values, biomass production, and transportation of water, flora and fauna 

preservation (Dugan, 1990, IWRB 1992). However at present increased man made 

activities such as tremendous agriculture practices, arbitrary discarding of industrial 

effluents and dirt wastes has distorted the corporeal, chemical as well as organic 

processes of wetlands (Ramachandra et al. 2011). Swamp lands afford habitat for a 

wealthy variety of inhabitant and migratory waterbirds, a number of endangered 

species of international interest and a large number of species of commercial 

importance (Nishat, 1993). The great variety of human beings already lives near 

wetland areas and there is relocation of enormous proportion that will raise these 

numbers still further. It is going to enhance the humiliation of the protected area 

environments due to over use of the resources, revision of the environment and 

effluent, soil erosion and silt from earth causing sedimentation. Highly valuable 

resources will be lost if not taken coordinated and serious action to alter today 

observed negative trends. 

In protected areas, there is conventional practice of biodiversity conservation. 

Nevertheless, it has been reported that there is no success in biodiversity conservation 

even with proper management within their borders Hansen and DeFries (2007). The 

authors suggested that one of the major reasons for this failure might be the increase 
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and intensification of land use in neighbouring areas of the protected areas. The 

ecological function in protected areas can be modified by land use outside the 

protected area which might result in biodiversity damage provided that protected areas 

are parts of large ecosystem. Due to the insufficiency of the diversified livelihood 

options in the appearance of going up poverty, native people with draw natural 

resources as fishing, poaching, fuel wood collection (Rathakrishnan, 2005; Sapkota 

and Oden 2008), grazing of livestock and other needs by earning money throughout 

trade of the extracted assets as turtles, medicinal plants, birds, mammals and reptiles 

illegal poaching. Due to an increase in human activities resulting in degradation of the 

habitat for wildlife is reducing in size. Reduction in habitat loss for biodiversity might 

be due to logging for timber and wood collection for fuel by the villagers. Similarly, 

insufficient monitoring activities might endanger the natural resources to some extent. 

Although the study site is a ramsar site, there was still going on unsatisfactory use of 

products and services accumulate from the sanctuary area is a condition that threatens 

its sustainability. 

The political and social influence of large landowners was undeniable and casts a 

strong influence to natural resources, including those inside the Wildlife Sanctuary 

(Omer and Saeed 2006). At the same time as to attaining sustainability, empower earth 

to continue assistanting human life. Forest are playing significant impact on local 

economy and the national financial system. However, environmental degradation and, 

poor management are the major causes of forest devastation, resulting in negative 

influences on peripheral communities which have dependency on fauna and forest 

goods (Mariki, 2001). 
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The villagers of the Bait QaimWala and Basti Allahwali are mostly dependent on 

wetland products for their livelihoods while the villagers of Jannu are agrarian, less 

dependent on wetland products. Livestock is a major source of income of the people in 

this area. When these were affected with various diseases, which ultimately diminish 

the population and production of these animals, results in serious economic losses to 

the farmers (Burgdorfer et al. 1985; Alwis, 1988). These diseases may include 

infectious such as mastitis (inflammation of the mammary glands), metritis 

(inflammation of uterus) and enteritis (inflammation of intestines), parasitic diseases 

such as liver flukes, ticks, lice, red water disease as well as worm infestation and other 

diseases such as due to nutritional deficiency including milk fever, red water and some 

other non-infectious diseases such as fever, diarrhea and prolapse etc. These diseases 

not only reduces the production but also results in more economic losses due to more 

expenditure on veterinary treatment cost. Therefore, these diseases are very 

detrimental to the economics of the local farmers. Parasitic diseases are a worldwide 

problem and considered as a foremost hitch in the health and productive performance 

of animals. These might involve endo-parasites that live inside the body such as liver 

flukes, lungworms, etc., or ecto-parasites including ticks, mites, flies, fleas, midges, 

etc., which attack outer surface of the body. According to Furman and Loomis (1984), 

amongst ecto-parasites, ticks were main and detrimental blood sucking external 

parasites of mammals. They are also involved in transmission of diseases to humans 

and animals. It has been reported that ticks cause great economic harms to livestock in 

the world and have confrontational consequence on livestock host in numerous ways 

(Snelson, 1975). The losses from parasitic diseases can be reduced by prophylactic 
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measurements such as deworming of the animals at quarterly basis and other 

management practices such as proper sanitation of animal sheds might also help in 

controlling the loss from parasites. Correspondingly, in poultry Newcastle disease 

(NCD) is an extremely fatal and contagious disease. It is viral disease and only can be 

prevented by vaccination at proper time. It was the need of hours to train these farmers 

about the management of different livestock practices to save their animals from 

different diseases as well as to save their valuable economic loss. 

The local community dependency on fuel wood was as a prime source of energy 

(Sapkota and Oden 2008) was consideration to be causing severe deforestation in 

various upward growing countries (Pasca, 1981; FAO 1982; Eckholm et al. 1984; Fox, 

1984; Kartawinata and Rayda, 1984; Ramakrishnan, 1987) and is considered 

responsible for ecological problem that forest clearance brings. A lot of traditional 

societies make use of their natural resource base, based on their perceptions, 

understanding and reaction to patterns of reserve consumed by others (Samant and 

Dhar 1997; Chettri et al. 2006). Inexpensive, indirect and speedy payback from forests 

is far greater than the direct and inexorable benefits. The reduction in forest area might 

be due to timber extraction. There have been studies on natural resources as well as 

the livelihoods of idegenious populations of the Himalaya and selected National Parks 

and Sanctuaries by many researchers (Shah, 1982; Khoshoo, 1987; Singh et al. 1988; 

Kothari et al. 1989; Rawat and Uniyal 1993; Sharma and Shaw 1993; Nepal and 

Webber 1995; Mishra, 1997; Rawal and Dhar 2001; Chettri et al. 2006). It is 

necessary to protect the ordinary resources and supervise them sustainably to make 
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sure livelihood safety of the natural habitation reliant communities and also make 

available ecosystem services to bigger residents. 

Wetlands support diverse biological diversity. That diversity have been contributing 

substantially to the socio-economic life of the millions of people of local communities 

by providing facilities of employment, nutrition, fuel, food, fodder, means of 

transportation and irrigation (Mokhlesur, 1995). The main threats to biodiversity of 

TBWS are majorly classified into two, one is natural threat and the other one is 

anthropogenic threat. The main man induced factors are grazing of livestock, hunting, 

agriculture, unchecked fisheries and encroachment of land near the sanctuary area. 

Similarly threats to the wetland at current were the infrequent burning of plants in the 

marsh area and in lands inside the reservoir area. Fishing practices and unlawful 

hunting by neighboring people cause interruption, and there have been information of 

ducks drowning in fishing nets Scott (1989). Hunting causes a great deal of 

disturbance in wildfowl and due to these disturbances ducks especially and other bird 

species in general shift their feeding and resting places or times (Khan, 1992). 

Encroachment of land adjacent to the sanctuary area is another man made factor which 

is further threat to the stability of wildlife sanctuary. Efforts will be made through this 

plan to help the local people by providing them some alternate sources for their 

earnings. Anthropogenic and natural threats are further categorized into direct and 

indirect threats. Some of the most significant threats to the livelihoods of biodiversity 

came from environmental degradation and habitat loss. However, there are numbers of 

pressure observed that biodiversity and TBWS are facing with combination of causes 
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which need to be addressed in order to turn the trend of demise. The facing threats by 

flora and fauna of TBWS can be categorized in to three groups (PWP 2011); 

unsustainable anthropogenic use of wetlands, it includes over exploitation of protected 

area resources such as uncontrolled fishing practices, over harvesting of flora, over 

grazing and illegal hunting of birds, reptiles and mammals. Second group includes 

physical change in land use as it includes deforestation, extension of agricultural fields 

in the close vicinity of sanctuary area and over grazing by livestock causing very 

severe threat in structure and ecosystem of TBWS. Third group is comprised of off-

site activities or indirect threats that brought by chemical and physical changes to 

biodiversity and protected area, carried out in some other locations. However, they 

have significant impacts on wetlands.  

Current rate of resource use by local communities of TBWS is unsustainable, meaning 

that future generations would not have access to their fair share of scarce resources. 

Due to flood condition in Indus river sanctuary area has a great threat, many turtles, 

fishes and dolphins comes in migratory pouches, which creates great threat towards 

their survival. The environment pollution and damage can be increased significantly 

by unsustainable resource use which may leads to greater green house effect and 

climate change. The environmental influence of our resource consumption outlines 

will only deteriorate once the developing world uses resources at the high rates of 

industrialized countries.  

Direct influences comprise intentional killing or destruction of animals or their nests, 

human disturbance, and gathering. Without overlooking the prominence of direct 

impacts, indirect human impacts pose the more hazards to wildlife. Human actions 
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resulting in variations, including changes to the landscape, can advantage some 

species. However, species benefitting from human actions can, in turn, undesirably 

affect other species or their habitats. Direct human impact includes illegal hunting of 

birds, reptiles, fuel wood collection, land encroachment, and grazing in sanctuary area. 

Human actions might create various threats to biological diversity (Groom et al. 

2006). These activities includes agriculture, fishing, logging, industry, hunting, 

grazing, trade of species are major threats to biodiversity; it might be due to increasing 

human population resulting in higher use of natural resources. These natural resources 

might include fuel wood, wild meat, wild plants and also converts huge volumes of 

natural habitat for agricultural to residential purposes. Agriculture now occupies 1/4th 

of the earth land surface. Conversely, to some extent, resource use was predictable; 

population growth might be liable for the forfeiture of biological diversity (McKee et 

al. 2003; Scharlemann et al. 2005). 

Illegal hunting may result in reduction of number and types of animals living in the 

protected area. One sort of hunting, such as the use of snares, captures any animal that 

occurs to wander too close, although if it is not a food animal. Likewise, chimpanzees 

might not die but could still misplace a hand or foot in the process. It results in 

difficult survival for them. Cattle are alternative imperative resource for people. Their 

meat is used as food while their hide is also used. However, there is a competition for 

food between cattle and wild animals. Their unrestrained grazing in the area might 

results in elimination of grass in that particular area. It results in reduction of food for 

wildlife. Therefore, alternate grazing area is necessary for livestock inorder to protect 

the habitate for wildlife in the forest. The other threat to the biodiversity of protected 
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area is fishing. It is totally commercial in the TBWS permitting the fishermen to catch 

as much fish as they can even using improper fishing nets, ways and timings. 

Although laws are there to constrain overexploitation of resources from the sanctuary, 

however, weak enforcement has been a persistent intimidation to its ecological 

integrity. Wild animals such as migratory birds were caught by nets and baskets for 

eating, animals like the hog deer (Axis porcinus) was also shot dead by the locals and 

hunting parties for its meat and also as a sport. Dolphins and turtles trapped for the 

body fat which removed and used by hakims in medicines. Turtles were also caught 

for export to countries like china where it was an essential part of the menu. Snakes 

were caught by the local people for selling them to snake charmers and for export. 

Wild boars (Sus scrofa) were hunted as a sport; they were also caught by the local 

people for fights with blood thirsty dogs at their annual get together (mela). 

Though TB has been declared protected area as ramsar site and wildlife sanctuary, 

under Punjab Wildlife (Protection, conservation, preservation and management) Act 

1974, therefore hunting was banned there. However, illegal hunting was still observed 

at this wildlife sanctuary. Department of Wildlife with improper staff was unable to 

check illegal hunting. The level of hunting of migratory birds, turtles, and hog deer 

encountered was higher. Although PWP and WWF-Pakistan have made efforts to 

aware and educate people to avoid shooting and hunting of birds, mammals, reptiles. 

Some educated people were aware about the importance of wildlife and they want to 

conserve the natural flora and fauna of the area by maintaining the habitat, but due to 

the unavailability of resources were unable (WWF-Pakistan 2006). Limited 

conversation with hunters has shown that majority of hunters were unable to identify 
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migratory birds or claimed to be unaware that some are threatened species. Hunting 

and trading represent major threat to the biodiversity and may already have caused 

significant reduction in the population freshwater turtles, fishes, hog deer and birds 

population size. 

Many commercial fishing practices which include qtra net (mesh size ≤ 1 cm (25.4 

mm) and gill net were threat to some fishes, turtles, pelagic birds, and dolphin. 

Impacts of fishing on protected area habitats were largely unmeasured and poorly 

understood. Over fishing reduce reproductive success of waterbirds and osprey due to 

depleted food resources. Qtra net sweep out all aquatic diversity which has size of 1 

cm or above. The illegal hunting and fishing activities by local communities cause 

disturbance, and it has been reported that waterfowl was sinking in fishing nets (Scott, 

1989). 

Grazing of livestock near the water bodies especially during the breeding season may 

affect the breeding activities through disturbance, overstepping the eggs, collecting 

eggs of chicks of not only the waterfowl, but also the resident birds in the area. Over 

grazing results in flushing of nests by rain due to availability of less hay material for 

nesting birds. Unavailability of hay causes exposure which allows the birds of prey to 

approach the eggs or chicks of breeding birds (Khan, 1992). 

It was rightly said that floods were act of God but acts of man cause floods damage. It 

was natural for a river to over flow its banks in the heavy rainfall in the upper 

catchments and spill into the flood plains which were basically its domain. The flood 

had a severe impact on people’s homes, livelihoods and assets. It is necessary to 
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overcome the reluctance to adopt the flood plain zoning measures and appreciate the 

advantages of planned action in flood plains. There is urgent need to take up flood 

plain zoning and associated measures by the government. It is possible that by 

evolving a suitable blend of structural and non-structural measures, the area may get 

rid of major flood damages. Animals require water, shelter and food to stay alive. If 

these elements are not in enough quantity, the animals definitely move to other area to 

find their basic needs. These can sometime leads to animals ending up in the area. In 

TBWS, there were several human activities, which resulted in loss of habitat for 

wildlife. 

Wood is a fundamental resource for community as well as for wildlife. Humans use 

wood for countless diverse reasons. There is a need of sustainable plantation and 

harvest of plant to ensure its avalabilty for all. It means replanting trees once they are 

harvested and always leaving some of the forest intact for wildlife use. It is only 

possible to collect firewood from the areas of replanting while fire wood collection is 

difficult from the reserve as well as along the river side where wildlife has dependency 

on plants.  

There are different kinds of animals which are captured and then sold out as pets. It is 

very dangerous to wildlife populations. Wild animal can not be a good pet. As they 

have specific requirements for their food as well as health, which is not possible for 

most of the people to provide them. Some wild animals may be very docile while ther 

are in the wild, but can be very hazardous at home. Similarly, there might be disease 

transmission from wild animals as most of the time these wild animals are unhealthy. 
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Anthropogenic factors play a significant role in environmental pollution which might 

results in various environmental hazards. There have various types of pollutions all 

resulting in negative impacts on wildlife and people. Litter pollution is one of the most 

common types of pollution. Garbage can become a potential helth risk to humans and 

wildlife, if it is improperly disposed off. Similarly release of chemicals from vehicles 

is also dangerous for living organisms. Their consequences are very severe which not 

only effects health status of the populatation as well as also disturb the economy of the 

effected community. During migration, birds might fly hundred miles without taking 

rest during their flight. Inadequate food supplies due to habitat destruction cause 

starvation among migrating birds each year. The most common obstacles that 

dangerous to migrating birds comprised of tall buildings, electrical wires and poles, 

and similar structures could be dangerous obstacle for birds during their migration. 

Migratory birds might be ignorant of local predators at resting places during their 

migration. Even wild predators and disease outbreaks in large flocks can be 

overwhelming and overall population can be reduced. Pollution as lead poisoning, 

natural disaster as flood and wildfire, drought, illegal hunting and poaching can suffer 

other effects that cause debilitation or death. Many people do not realize how unsafe 

migration can be for birds, and instead chalk this seasonal behavior up as “just 

something birds do.” A well earned community can know the threats that birds face 

during migration. The more awareness about the threats might result, in sufficient 

steps taken to help birds survive. 

Fishing has long time past in most countries and is most likely the major biodiversity 

threat. The biological sound effects of fisheries comprise of death of marked and 
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unmarked species, lead towards overfishing of some saleable fish species and to 

changes in species composition. Throwing away practices add to untreated pollution 

and influence the ecology of a number of avifauna. 

Particularly in rural areas, about 90% world poor depend on natural resources for their 

needs. The loss of natural resources through the reduction of crops and livestock 

diversity and the decline in availability of wild resources threaten livelihood and food 

security for poor. The cause of the decline in biodiversity viewed as a result of 

extension of human population attached with economic development. Poverty causes 

degradation of protected area resources and deforestation that forces people into 

protected areas results in unsustainable use of natural resources that leads to decline of 

diversity resident in these regions. The impairment to biodiversity surges intensely in 

the sequence of economic development until, at a definite level of wealth, prospects 

for biodiversity conservation can hypothetically be developed. However there is 

always the risk of irreversible damage to biodiversity maintaining and regenerating 

ecosystem processes. There is also well-built agreementment with reference to the 

essential importance of improvement for the suppression of poverty. 

The most important challenge was to establish the political will with the key players 

and the sharing of power with other parties. At the time, improvements with value to 

legislation on endangered species and sustainable management of protected areas. 

However, this is definitely required to established integrated ecological approach; 

include adaptive supervision, estimation and biological monitoring. 
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The destructive consumption of wildlife and plants yield has become a widespread 

facet of protected areas. There are numerous published studies reporting serious 

complications amongst the government and the native communities in protected areas 

which make human intervention in these areas inevitable (Mbaiwa, 2005; Ancrenaz et 

al. 2007, Garcia-Frapolli et al. 2009). The unsustainable utilization of flora or fauna 

and other natural resources within these areas damage the wildlife habitat and natural 

resources, which turn into inappropriate for the growth of many plant species on 

which animals depend upon for food and refuge from predators. As a result, both 

wildlife and significant plant species go on to decline. 

One of the foremost threats to biodiversity reduction in the study area was poverty. In 

Bait Qaimwala 75% households were poor, 25% relatively non poor. While in Basti 

Allahwali 15% household were medium and 35% were extremely poor, 5% ultra-poor, 

40% were non poor and in Jannu village, 55% households were medium, 42% were 

non poor and 3% were poor. The occupational activities like labor, fishing, basket, 

rope, fans weaving and ralli making were increased 65% during summer months while 

decreased 35% in winter. Nearly 70% of the world’s poor community resides in rural 

areas and rely upon precisely on biodiversity for their persistence and wellbeing. 

Many socio-economic actions are directly influenced by biodiversity and contribute 

positively in poverty reduction. It affects the livelihood of the poor directly which has 

complete dependency on these resources for survival, safety and revenue. The 

importance of biodiversity for human welfare can be increased by education and 

different awareness activities. The conservation of biodiversity and its use in a 
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sustainable way might result in poverty reduction leading to an economically strong 

society. 

Livestock grazing can degrade protected areas that they use as a food and water 

source. Livestock overgrazing in riparian areas might result in increased stream 

temperature, reduction in food and cover for fish as well as wildlife, streamside 

vegetation and excess filtration. This vegetation reduction might result in water flow 

damage towards bank by sloughing and erosion resulting in downstream 

sedimentation (Kent, 1994). Sedimentation reduces stream capacity, subsequent 

declined water supply, water quality, flood control, and diminishing of aquatic life and 

wetland habitat (USEPA 1993).  

The vegetation reduction from riparian areas might proliferate water temperatures and 

erosion, inhibits excess filtration, and eradicates food and cover for fish and wildlife. 

There might be some alteration in wildlife species composition, which is exchanged 

by upland species, due to wetland destruction. It leads to destruction of genetic 

integrity of large wide ranging species especially in isolated habitats when they are 

small and unable to maintain workable population, while a small  populations of 

interior species that can only reproduce in huge tracts, and enhanced numbers of 

competitor, predator, and parasite species tolerant of disturbed environments (Harris, 

1988; Fleming et al. 1994). All above mentioned threats are leading towards habitat 

destruction, which an ultimate cause of species depeletion. 

However, the association of biodiversity with protected area is very strong. Although, 

habitat fragmentation has been widely concerned in the decline of some large 
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mammals, it could be found little unambiguous documentation of overall biological 

community reaction to destruction of local wetland resources. Although individual of 

threatened habitat, being highly mobile, can go away to new areas having the 

appropriate arrangement of wetland types at an adequate density, they most likely do 

so at risk of greater predation and bouncing loss. The most severe threat to 

international biodiversity conservation is damage to suitable habitate. A sustainable 

economic development can be achieved by application of constructive conservation 

strategies which might the land use such as urbanization and agriculture practices. A 

well balanced hunting of the wild species has proved an efficient practice in 

conserving scare wild species in the protected areas. 

The local people think about products from wild resources are more important than 

those from cultivated or farmed and bought assets. Natural resources were vital as 

source of food and provide valuable products as basis of income and other daily 

requirements. The contribution of indigenous communities and overseas hunters 

constructs encouraging motivations for conserving natural habitats and sustainable 

financial expansion. All above mentioned threats leads to TBWS degradation and 

habitat loss. 

Causes of Threats 

Poverty related issues emerged as a major cause of unsustainable use of wetlands. As 

resources, that are actually or perceived to be common property, wetlands are 

excessively used for fishing, subsistence hunting, and the extraction of shoreline 

vegetation and as water sources. The low level of development, poor access to 
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markets, and lack of investment in local processing; create a downward spiral of 

poverty. In these circumstances, they have few alternates to excessive extraction of 

wetland products in order to survive. This has led directly to depletion of wildlife 

sanctuary and reduction of habitat for key species. Some identified factors that were 

liable for the demolition of habitat, game poaching and unsustainable consumption of 

plants products by adjoining populations. There are many protected areas in the world 

which are leading to wildlife and plant species deterioration. Intrinsic factors are 

fundamental requirements of the natives; which are indirectly linked with land and 

poverty. 

Peoples of TBWS were mostly illiterate (64%), and only 17% (Primary to metric 

level) were literate. Due to high illiteracy rate local communities were unaware about 

the importance of wild fauna and flora; they have no idea about sustainable 

management. Cause of illiteracy was observed institutional deficiency, as only two 

primary and one middle school was working in the study area. Due to high poverty, 

villagers were unable to bear expenditure and send their children to other cities to get 

education. Corruption and black marketing are the ultimate cause of poverty. Average 

employment of daily wages was available for 150-180 days per year due to less 

opportunities of earning sources. 

Other elements such as greater population growth rate, trade in endangered species, 

unsustainable utilization of wetland products, fishing, grazing, hunting, land 

cultivation, poaching and deforestation are the other root causes of threats to the 

biodiversity of the protected area. This high dependency on natural resources was due 

to the insufficient earning sources, and unawareness. Nevertheless, these factors play 
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their role in forgiving up the sustainable use of natural resources in protected areas, 

ultimately damaging the plants as well as wildlife species and disintegration of natural 

habitate (Ikpa et al. 2009). In most of protected areas of developing countries, the 

considerable population is living below national poverty lines. Wetlands resources still 

directly sustain the lives of over 120 million people. It is imperative to emphasis on 

decreasing development influences on both biodiversity and associated livelihoods, 

predominantly in TBWS with great levels of poverty. 

A pervasive lack of awareness is evident in policy making and public attitudes to 

almost all forms of natural resource management including sustainable wildlife 

sanctuary management. At a site specific level, lack of awareness lies at the heart of 

unsustainable uses of TBWS biodiversity such as hunting and poaching. Hunters were 

generally unaware of the threatened and endangered status of some species of 

migratory and resident fauna that use study area. Communities around taunsa barrage 

were uninformed of the importance and their associated biodiversity and continue to 

degrade these resources through harmful practices. 

Lack of enforcement of conservation related legislation due to an acute shortage of 

equipment and physical resources, was a core issue leading to degradation of wildlife 

sanctuary. This resulted in the continuation of harmful activities such as hunting of 

endangered species and habitat destruction within protected area. Similarly extraction 

of fuel wood from sanctuary area remains unchecked due to political hold in the area. 

All villagers use the sanctuary area for grazing of livestock and extract other natural 

resources due to the unawareness and shortage of earning sources. Additionally these 
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concerning departments lack the experience in integration caretaker communities in 

protected area management. 

To control natural disaster as flood damage can be avoided to a considerable extent if 

timely warning has given of an impending flood. This would be possible if proper 

measures taken to forecasting and warning so that timely steps are taken to reduce the 

loss of life and property from flood. 

By ensuring that rural deprived people are not just ‘the deprived’; they have faces and 

names. They are true people: poor farmers, deprived fishers, poor nomads and poor 

women producers. Overcoming poverty means individual and collective 

empowerment, strengthening productive and income generating capacities and 

increasing opportunities. This requires a clear understanding of the activities of poor 

people and of the natural, social, economic and political environment in which they 

live. It also requires supportive policies, institutions, services and investment. 

However, sustainable management of the natural resources by means of the 

cooperation of local community in the protected area or wildlife sanctuary, helped to 

give new strength to biodiversity and maintaining the function of the protected areas. 

It is becoming increasingly clear that forced protection is a short-term solution, 

particularly in developing nations that rarely have the resources to devote to 

biodiversity conservation. The biodiversity-rich areas moderately or mainly managed 

by indigenous peoples, so called them community-conserved areas that showed a 

significant development over open-access areas in terms of conservation effectiveness 

(Nepstad et al. 2006), yet it could not completely fulfil the needs of overall 
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comprehensive biological conservation (Shahabuddin and Rao 2010). The products of 

park and other protected areas are much important to the livelihoods of local 

communities. Straede and Treue (2006) illustrated that irrespective of buffer zone 

between resident and protected area, there is unmoving gap among local people’s 

necessities for supplementing innate resources and their privileges to please them on 

official basis, which are unsustainable in the long term. Thoroughly estimation of real 

protected area and inhabitants relations and how these might be better during 

neighbourhood participation that went away from the existing form of buffer zone. 

Crop yield damages and livestock devastation are serious problems that observed in 

most buffer zone villages. Resident of buffer zone already had negative thoughts 

towards the establishment of protected area because socio-economic and political 

changes create main economic losses and this approach might lead to crises if proper 

preventive measures had not been taken (Rao et al. 2002). 

Sustainable Management Plan for Taunsa Barrage Wildlife Sanctuary 

Rational 

The site is vulnerable to a number of factors which will need continuous monitoring to 

determine their precise effect. These include grazing, encroachment of adjacent land, 

the increase rate of fishing and fuel wood collection. 

The improvement of the local community is linked closely with the strength of Taunsa 

Barrage Wildlife Sanctuary, and it has been specifically addressed in developing the 

managemental options below. It was renowned that the accomplishment of the 

sustainable management and conservation hard work depends upon support from the 
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local people so it is essential to involve them in the planning and development of the 

plan. Their participation and involvement will also be considered during the 

management of site. 

Management Options 

1. Management Option 

To sustain and where feasible improve the natural environmental reliability of the site 

by maintaining the proliferation, migrating and wintering ground for wildlife 

inhabitants at least at their current levels. 

Keeping the conservation values of the sites, the vicinity will be managed in such a 

manner that hunting will be restricted, poaching and other waterfowl disturbance 

activities will not be practiced.  

Objective 

To maintain natural progress ways and diminish the destructive effects of 

anthropogenic factors. 

Operational Description 

1. Maintain the size of wildlife sanctuary at least at their present level. 

2. Prevent the deterioration of wetland and habitat characteristics. 

3. Improve the naturalness of the sanctuary area. 

4. Maintain and enhance the viable population of endangered species of wildlife. 
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5. Promote awareness of site importance amongst local communities. 

6. Monitor the public use of the site. 

7. Ensure that public use does not impair the quality of the site. 

Activities 

1. Collect data of climatologically, rainfall, hydrological, water flow, river water 

level, water biology, public use and intentional damage 

2. Collect data of human impact, pollution, natural inundation, heavy metals, 

public use, unplanned/undesireable activities, Pedological, general, adjacent areas, and 

survey other deteriorating activities. 

3. Collect data of geomorphological, sedimentation, landscape, general, 

improvement. 

4. Collect data of Indus Dolphin, turtles, mammals, migratory birds, birds, 

reproductive biology, census, manage species by captive breeding and protection. 

5. Inform public, offsite, provide interpretative material, liaise, owners and 

occupiers, neighbors, local community/group. 

6. Collect data of public use, research, education, count educational groups, 

recreation, unplanned/undesirable activities, management by owners/tenants, other 

activities, public bodies/neighbors. 
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7. Protect site/species by patrol, inform public and visitor, offsite, educational, 

specialist, recreational, provide interpretative material, liaise, neighbor, local/national 

authorities, media, press and general. 

2. Management Option 

To defend, maintain and increase the population of Indus Dolphin, Hog Deer and 

other notable biodiversity. 

Due to land encroachment, fishing by qtra net, hunting and grazing there is a future 

threat that dolphin may decrease in number or wildlife may shift to other suitable 

areas. To counter this kind of threats site must be well protected. The scope of this 

objective will help to identify the problems through urgent surveys and research. 

These will also require enabling the successful achievement of objective 1. 

Objective 

To save biodiversity especially to control predator species, it is necessary to save 

natural habitat wherever possible. 

Operational Description 

1. To monitor all important species. 

2. To evaluate and maintain conditions suitable for wildlife. 

3. To measures anthropogenic threats and other disturbances. 

4. To control predator species. 
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5. To manage visitor use regarding wildlife. 

Activities 

1. Collect data of vegetation, general, mammals, birds, migratory birds, census, 

herptiles, fish, general insects, generaland general invertebrates, manage species, 

trees/shrubs, and others by protection. 

2. Manage habitat, open water, by water level control, by pollution prevention, by 

zoning fisheries activities, by reducing disturbances. 

3. Collect data, human impact, pollution, public use, recreation, damage, 

implement inspection, monitoring site integrity, site buildings. 

4. Manage all wild diversity. 

5. Collect data, public use, recreation, provide interpretative material, protect site, 

by implementing visiting permit system, protect site by preparing evidence, by 

prosecution, protect species by prosecution, ban shooting of waterbirds and other 

threatened species for 2 years. 

3. Management Option 

Integrate the traditional demands of inhabitant by conservation and sustainable 

development. 

It is a long term objective and will help to reduce the poverty, elevation in life style 

through education, awareness and cooperation for conservation and better living 

conditions for local community. 
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Objective 

To improve socioeconomic conditions of the villagers of surrounding villages through 

devising conservation activities. 

Operational Desription 

1. To plant trees in the vicinity of sanctuary area and on all conceivable sites. 

2. To develop ecotourism in the area. 

3. To improve the existing hygienic conditions in the neighboring villages. 

4. To provide social facilities at concerned public areas. 

5. To increase the literacy rate in the adjacent villages. 

6. To help increase earnings sources of the local population. 

Activities 

1. Collect data, pedagogical, other conceivable sites, tree shrubs, local species, 

manage habitat, artificial, by planting fruit trees, and other local species. 

2. Collect data of boundary structure, internal youth hostel, building construct, 

observation towers, education center, natural history museum, construct, captive 

breeding pond, maintain/improve all structures, comply with legal obligations, 

implement emergency procedures, trim/fell/clear trees/shrubs by involvement of locals 

or by managing authority, control dumping by awareness, provide/maintain 

paths/rides/roads, acquire/services, vehicle, boats/motorcycles, acquire/maintain 
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tools/equipment, fund raising and donations from visitors, manage habitat artificial by 

weed control, by path maintenance, by ploughing, seasonally, inform public, offsite, 

inform visitors, general, educational, recreational, liaise, local community/groups, 

emergency services, human impact, pollution, public use, research, count educational 

groups, unplanned/undesirable activities, management, references, published and 

unpublished, list/collect photographs, general, create base maps, vegetation terrestrial, 

vegetation aquatic, list species, climatological, rainfall, geological, geomorphologial, 

sedimentation, biological, general description, algae, mammals, birds, waterfowl, 

reproductive biology, herpetiles, fish, general insect, general invertebrates, protect 

site/species by implementing research permit system, prepare report, annual progress, 

record administrative details, staff appointments, prepare report on other issues. 

3. Collect data of human impact, survey existing health conditions of villagers, 

survey existing sanitary conditions, pollution. 

4. Liaise, local community/group, to provide incentives. 

5. Liaise, local community/groups. 

6. Liaise, local community, to provide incentives. 

4. Management Option 

To maintain a viable flyway for waterbirds to subcontinent and protect threatened 

wildlife. The population of threantened species and waterbirds decreasing slowly. 
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Objective 

To provide strict protection and evaluate the flyway for conservation of waterbirds at 

other points of migration and to start captive breeding of threatened species in 

Pakistan. 

Operational Description 

1. Provide strict protection to dolphin, waterfowl and other endangered bird fauna. 

2. Monitor the population of migratory fauna, especially waterbirds. 

3. Conduct research on the ecology and biology of dolphin, hog deer, and 

waterbirds. 

4. Substantially improve the management of dolphin, waterbirds, reptiles, 

mammals and the wetland classifying site on model wetland system. 

5. Liaise with National and International organization in order to promote further 

research to enhance the existing population of Indus dolphin and waterfowl. 

6. Start captive breeding programmees for Indus Dolphin, turtles and hog deers. 

Activities 

1. Manage wildlife species by protection, protect site by promulgating/enforcing 

laws, protect site/species by implementing research permit system, protect site by 

preparing evidence and by prosecution, species by prosecution, ban shooting of 

waterbirds for 2 years. 
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2. Collect complete biodiversity data, census. 

3. Acquire/maintain tools/equipments, collect data of birds, waterbirds, 

reproductive biology, behavior, feeding, and other aspect. 

4. Train staff, use of site planning system, management techniques, use of 

machinery/equipment, manage habitat, inundation, by water level control. 

5. Acquire/maintain tools/equipment, classify site as a model wetland, train staff, 

use of site planning system, management techniques, use of machinery/equipment, 

liaise/supervise voluntary/other working groups, convene meeting, annual programme 

review, national and international working group. 

6. Manage species by captive breeding. 

5. Management option 

To promote study and research without compromising the conservation interest of the 

site. 

Objective 

To promote study and research with the help of other organizations and individuals. 

Operational Description 

1. Established an education centre at Taunsa Barrage. 

2. Promote research activities in relation to safeguard the habitat and biodiversity. 
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3. Promote cooperation with other Government and Non Government 

Organization to share their research experiences. 

4. To gather and record the scientific data. 

5. Monitor changes in the habitat and species status. 

Activities 

1. Boundary structure, internal youth hostel, building construct, observation 

towers, education center, natural history museum, captive breeding pond, 

maintain/improve all structures, comply with legal obligations, implement emergency 

procedures, trim/fell/clear trees/shrubs by involvement of locals, trim/fell/clear 

trees/shrubs by managing authority, control dumping by awareness, provide/maintain 

paths/rides/roads, list/collect references, published and unpublished, list/collect 

photographs, general, create base maps, collect terrestrial and aquatic vegetation data, 

list species, collect climatological, rainfall, geological, geomorphologial, 

sedimentation, biological, general description, collect data of algae, birds, waterfowl, 

reproductive biology, herptiles, fish, general insect, general invertebrates. 

2. Acquire/maintain tools/equipment, train staff, management techniques, use of 

machinery/equipment, liaise/supervise voluntary/other working groups, convene 

meeting, annual programme review, national and international working group. 

3. Liaise, local/national authorities, others, governmental institutions, non-

governmental institutions, site management committee/advisory group, convene 

meeting. 
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4. List/collect references, published and unpublished, collect data climatological, 

rainfall, hydrological, waters channels, biological, general description, general 

vegetation, fauna general decrease/increase, collect data of human impact and general. 

5. Collect data climatological, rainfall, hydrological, waters channels, biological, 

general description, vegetation, fauna, general decrease/increase, geomorphologial, 

sedimentation. 

6. Management Option 

To maintain administrative and villages infrastructure to support objective 1-5. 

Objective 

To facilitate and sustain administrative infrastructure to support objective 1-5. 

Operational Description 

1. To monitor and maintain site boundaries, building structure and other 

commodities. 

2. To improve and maintain liaison with land owners and neighbors. 

3. To respect all legal and non-legal obligations and responsibilities. 

4. To strengthen the management staff at the area. 

Activities 

1. Protect site/species by patrol, implement inspection, monitoring site integrity, 

site equipments, site buildings, site safety and other structures, implement inspection 



Chapter 5        Discussion  

192 
 

vehicle/motorcycles, buildings, maintain/improve all structures, acquire/services 

vehicles/boat/motorcycles, acquire/maintain tools/equipment. 

2. Liaise, owners/occupiers, neighbors, local community/groups. 

3. Acquire site by agreement, maintain holding, legal by renewing the agreement, 

acquire site, extension, by purchase/lease/agreement, augment protection by re-

negotiating the existing agreement, protect site, legal requirements, by convening 

annual meeting. 

4. Prepare report, project recording, project review, new projects, record 

administrative details, staff appointments. 

Eco-culture Tourism 

An Option for Alternate Income Resource Generation for TBWS Community 

The resource base eco-tourism is the physical and social environment and it is a major 

component of any tourist product. Careful use of this resource base is the key to 

sustainable development and income generation for local community and tourism 

industry. If this resource base lost, tourism will lost. The local communities of boat 

people who are settled on the right and left banks of TB live in abject poverty. They 

don’t have any regular source of income and government has not provided any civic 

amenities to these villages therefore, therefore, mostly they depend on natural 

resources for subsistence. The environment in terms of renewable natural resources is 

degrading, population is increasing and as a result hardship of local communities is 

increasing due to unsustainable use of nature resource.  
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Taunsa Barrage is a popular recreational tourist destination among domestic tourist 

from the cities and towns in the Southern Punjab. Taunsa Sharif a small town near the 

barrage and is esteemed principally due to shrine of Pir Phatan Hazrat Khawaja Shah 

SulemanTaunsavi (a very well-known saint or religious scholar of Pakistan). Since, 

due to its highest literacy rate in the Punjab province, it is known as the ‘Unan-e-

Saghir or Mini Greece in Punjab. A bit further way there are other places such as 

Sakhi Sarwar, Uch Sharif and Multan. All these places are hub of cultural activities in 

the region. Mainly domestic tourists come in with family and friends’ groups. Other 

categories were groups of students, youth and newlywed couples. Due to security 

concerns foreign tourism was not fully developed and very few foreign tourists come 

to Taunsa under special arrangement through tour operators. At present, there was no 

foreign tourist coming to this area due to security and safety concerns. It will take a 

much longer time to expect any foreign tourism in area so the main focus should be on 

the domestic market. The main tourist generating markets were Multan, Muzafargarh, 

D.G Khan, KotAdu and other surrounding cities and towns. There was no system to 

collect data on tourist arrival at Taunsa Barrage but as per careful estimates Taunsa 

Barrage receives more than 2,000 visitors on any given weekend and public holiday. 

Most of these domestic tourists come on their own using their private transport and 

sometime they hire vans and coasters. They also brought with them all their food stuff 

and refreshments from their home towns and usually buy very little food locally. 

Locally produced handicrafts can also generate handsome income for local people. 

Handmade embroidery is in great demand by local as well as foreign visitors. These 

items can be properly marketed through the handicrafts shops and TVIC to the 
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visitors. Proper presentation and packaging of these handicrafts is imperative to get 

right price. The community could offer locally produced fruits, vegetables, fish and 

poultry items on profitable rates to visitors. They could also sell cooked foods such as 

backed bread, boiled eggs, locally made pickles, honey, etc. to the visitors. As these 

items are in good demand by the tourists hence they can generate much needed 

revenue in local economy. However, there are a lot of opportunities that can be used to 

solve the local community earning issues, there was no such effort has been made to 

motivate local community to utilize their expertise and to boost their socio-economics. 

Eco-cultural tourism is described here as a perception in which natural and cultural 

features of a landscape are pooled to generate a site for tourists. It is suggested as a 

way for societies with negligible cultural or ecological assets to improve. Wetlands 

endure all living and carry out convenient functions in the protection of biological 

balance.  

Education level of TBWS communities is very low. Therefore, most people did not 

achieve primary and elementary school however, or yet never went to school at all. 

Education and awareness activities escalate understanding of the significance of 

biodiversity for human wellbeing. For this purpose introduction of eco-culture tourism 

in protected areas is a best strategy. According to the European Union, "tourism, and 

especially cultural tourism in a wider sense, justify priority attention" as policy areas 

(Bernadini, 1992). In Europe, Cultural tourism has been renowned as an imperious 

factor for economic and social amendment. 



Chapter 5        Discussion  

195 
 

Eco-culture tourism is natural environment based with emphasing its physical, 

biological, and cultural topographies. It happens in and assumes a natural situation and 

includes cultural elements where they occur in a natural setting. The income for 

resource conservation management as well as for social and cultural welfare could be 

generated by eco-culture tourism. Eco-culture tourism is mainly managed by the local 

people in relation to indigenous culture and custom and the visitors have respect and 

concern for local culture and traditions. Its management majorly focuses on the 

elevation of the environment welcoming and responsible entertaining tourism by 

affectively comprising all the concerned stakeholders. The principal goal of eco-

culture tourism was to substitute sustainable use through resource conservation, 

cultural restoration and economic growth and divergence. It has also been observed 

that eco-culture tourism was often nothing more than a marketing tool. It was 

economically and socially sound means to conserve biodiversity and also to provide 

revenue to improve the lives of local communities in or near important protected 

areas. It is the fastest growing section of the tourism industry. Honey (1999) suggested 

that actual ecotourism has seven characteristics which includes; travel to natural 

endpoints, reduced impact, creats environmental cognizance, provision of direct 

monetary benefits for conservation, and empowerment for inhabitant, admiration for 

indigenous culture and support human rights and selfgoverning movements. To 

develop eco-culture tourism facilities in TBWS some recommendations have been 

suggested.  

In this study, the prospective of eco-cultural tourism as a mean for authorization and 

progress at the Taunsa Barrage Wildlife Sanctuary is highlighted. For the successful 
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conservation of protected area for long term, it is necessary to understand management 

plans, attitudes and beliefs of inhabitant towards protected area (Allendorf, 2007). For 

the benefit of inhabitants conventional wise use of wetland could be promoted (Olesu-

adjei, 1998). For the sustainable supervision of natural world assets, positive role of 

rural communities for the creation of awareness needed to activate, the villagers who 

depend on the wetlands, their participation in management is necessary in various 

ways as; in decision making; environmental issue identification and solutions; direct 

participation in managemental activities (Olesu-adjei, 1998). Due to this reason, native 

inhabitant themselves should participate in sanctuary managemnt (Ladin, 2006). For 

this purpose, environment friendly tourism might provide approaches to 

exercisesustainable use and to mix and articulate with wider society. It can be used as 

a model for cultural and eco-tourism employment through native socities to establish a 

sound future of the society.  

The Way Forward 

Specific recommendations for TBWS and the flora and fauna of the study area are 

proposed as following; 

 Local communities should be given some alternates to earn their livelihood. 

 Increase crop productivity and quality should be on science based sustainable 

practices. 

 Working out a method to contribute a fair share of the natural resource to the 

resident of the area. 
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 Enforcement of rules and regulations pertaining to misuse of the natural assets. 

 Wildlife products consumer excessive demands. 

 Illegal trade crime penalties should be intense in order to panic the unlawful 

practices. 

 Create awareness among communities regarding natural resource management 

and sustainable use of the protected area. 

 Agriculture practices which contribute the wetlands plants growth might be 

established. 

 Hunters don't know about different species of water birds, they must be 

discouraged about the hunting of such rare species because this is in their benefit. 

 Educating the public about natural resources is the most important methods of 

implementing conservation. 

 Wildlife staff should be vigilant and should act against illegal hunters according 

to law. 

 Efforts should be made at national level to assist inland fisheries, aiming at 

sustainable management of resources, rehabilitation of fish stocks of endangered 

species as well as preservation of aquatic ecosystem and biodiversity. 

 To introduce sustainable use of natural resources and their services that is 

essential to food production and rural development. 
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 Corruption, dishonesty and other forms of violence of power and influence 

should be greatly demonised and prosecuted. 

 Socio-economic factors like scarcity and stoppage for alternatives to sustain the 

inhabitant living in the sanctuary areas should be acutely addressed. 

 Development of capacity of deal with disaster like floods. 

 Sometimes hunters have not complete information about conservation status of 

waterfowls, so a revised checklist of species information could be provided to inform 

them and a strict ban on hunting in sanctuary area should be implemented. 

 Use of insecticide and pesticide should be banned in buffer zone (84.9 km²) of 

the Taunsa Barrage Wildlife Sanctuary area. 

 Public awareness about deciding a protected area need to be enhanced. 

 Livestock grazing in sanctuary area should not be allowed, local communities 

should be convinced to have alternate areas for grazing. 

 Visitor centers are very useful for enhancing interest of visitors while they visit 

new eco-tourism areas. A well designed, constructed and managed facility of this sort 

will not only serve the purpose of disseminating information to visitors, should also 

provide a useful means to promote awareness about the conservation of Indus Blind 

Dolphin and other wildlife resources. Right bank of Taunsa Barrage is most suitable 

place to establish visitor information centre. Many people visit this place for 

recreational tourism and picnic and especially on weekends it receives large number of 

tourists from surrounding cities and towns. It should provide details on natural 
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environment, flora and fauna, Indus dolphin, irrigation system, cultural environment 

and regional history to visitors of Taunsa Barrage. These information should be 

displayed using a well-designed posters, diagrams, photographs and maps. 

 The building could reflect the local style of architecture and should be well 

blended with the surrounding natural environment. It should include a fully staffed 

reception/information counter, an exhibition hall, a projection room and a small 

souvenir shop beside the facility of toilets and a tuck-shop. 

 The Reception/Information Counter should be staffed by a uniformed official 

who must be able to competently and enthusiastically answer the questions of visitors 

about the places of tourist interest and facilities in the protected area in Urdu and 

English. The counter should also sell and issue permits for the use of accommodation 

and allied facilities in the protected area. If community nature guides service is 

introduced in the area, this counter should also function as coordination point for 

booking and paying for nature guide services. This information counter should be 

stocked with tourist information material, guides maps and other such publications 

available free of cost and on sale. 

 The exhibition hall in the visitor information center should have the potential to 

be a great attraction for the visitors to Taunsa Barrage. If carefully designed it can play 

a significant role in raising awareness about the Flora and Fauna especially Indus 

Blind Dolphin and how the conservation of this unique species can benefit the people 

of custodian communities and the region in a larger perspective. Important 
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components of the exhibition hall should be but might not be restricted to the 

following; 

 A display that explains the origin and life of Indus Dolphin, important bird’s 

species (local as well as migratory) and birds migratory route by means of 3D models, 

photographs and charts. 

 A series of four sequential displays highlighting the salient points of the main 

habitat types of the area. These displays should include photographs and three 

dimensional objectives like mounted specimens of animals or even their skeletal 

remains. 

 A display that focuses on the human history of the people living in and around 

Taunsa Barrage with special reference to the traditional lifestyle, old hunting practices 

and other form of land use. 

 A display that explains the activities of the Wildlife Department, Institutes and 

other conservation agencies and NGOs for the conservation of Indus River Ecosystem. 

 A presentation or seminar room with seating capacity of around 50 persons 

equipped with audio-video equipment for audiovisual presentations is envisaged as the 

third most important component of this visitor information center. This facility should 

include following features; 

 A multimedia projector, screen and computer. 

 A large format television and CD player to present documentaries films. 

 A sophisticated sound amplification system for codeless microphones. 
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 The TVIC (Taunsa Visitor Information Centre) staff should offer scheduled 

presentations during peak visitor days such as weekends and public holidays. It could 

arrange special presentations for visiting school and college student groups and other 

parties of visitors with common special interests. 

 Visitors much like and attract to buy some souvenirs from the places they visit 

on holidays. A small souvenir shop should also be the part of this visitor centre. This 

shop should sell various souvenirs like information brochures, guide maps, pictures 

post cards, posters, T-shirts and P-caps, key chains, coat pins, badges with the pictures 

of Indus dolphin, other animals and different birds and locally made handicrafts on 

fixed prices. The income generated from these products should help to meet the 

operational cost and salary of staff of visitor information centre. 

 Presently there is very limited accommodation facility in shape of two small 

rest houses of Irrigation Department which provide accommodation facilities to the 

visitors but availability of these facilities is mostly reserved for government officials. 

Hence they are under limited use of general tourists. Irrigation Department may build 

additional accommodation in the land available along the existing rest houses.  Low 

interest loans or matching grants should be given to those local entrepreneurs who are 

interested to build guest houses at Taunsa Barrage. Training programmes in hospitality 

management skills should be arranged to improve the quality and standard of services 

of entrepreneurs in managing these guest houses. 

 The concept of eco-culture tourism holiday village might provide additional 

accommodation for tourists in a typical rural setting and cultural flavor replete with 
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elements of interest to high-end tourists. Development controlled to accommodate 

segment of visitors who are interested in nature exploration and a true wilderness 

experience. Income from such facility is an incentive for local community to 

proactively work for the conservation and natural resource management. 

 Very careful use of available space is required to provide open areas for 

activities and movement. Accommodation for tourists staying overnight usually 

located at a reasonable distance from the local settlements. The suitable site selected 

for this purpose is located at downstream Taunsa Barrage on the left bank as it has a 

reasonable flat area and most appropriate for different recreational and ecotourism 

activities in the vicinity. 

 The area on both sides of Taunsa Barrage has good potential of developing 

picnic sites for recreational visitors. On weekends and public holidays a large number 

visitors come here from different towns and cities in groups of family members and 

friends.  Through micro enterprise grants and loans to the local entrepreneurs these 

spots can be developed into proper picnic sites. 

 Viewing and photographing birds in natural environment is a popular activity of 

eco-tourists. It is, however, relatively difficult for the nature lovers, especially novices, 

to get close enough to the birds to appreciate them in this way. In order to facilitate 

such tourists, birds watching hides could be provided at suitable locations around the 

pond areas in upstream of Taunsa Barrage. These hides should be simple but useful 

structures made with local material. They should be well blended with the surrounding 
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environment and a path leading to these viewpoints should be sign posted indicating 

the distance and the animals/birds which should be possibly seen from the view point. 
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SUMMARY 

Management of natural resources from global to local level remains a challenge to 

empower reforms and policies. The economic and sustainable use of biological 

diversity has been enhanced in protected areas from side to side development of value 

chains.  

Natural resources provide a series of goods and services to rural people which support 

their daily needs. However, local community involvement in the management of 

wildlife protected area is becoming an increasingly central part of sustainable 

management endeavors. This latest movement and communal management allow 

regional stakeholders to be implicated in a substantial way in managemental activities 

of wildlife sanctuary. Co-management is regularly seen as a keyword to sustainable 

management. However, it is very important to focus on the socio-economic status of 

local residents to achieve conservation and sustainable management of natural 

resources of Taunsa Barrage Wildlife Sanctuary. The present study was under taken to 

analyse the socio-economic impact on protected area biodiversity and their role in 

sustainable management of nature resources. Various field surveys (n꞊25) were 

conducted from April 2009 to May 2012 to study the biodiversity of the area, and 

meetings were arranged with local community to analyse the socio-economic status of 

the villagers and to find out local community dependency on natural resources of the 

sanctuary area. 
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Taunsa Barrage Wildlife Sanctuary is an internationally well known site (30º 30´ N; 

70º 50´ E). The site located at Muzaffargarh district on River Indus of Southern 

Punjab. As per Yamane (1967) formula sample size (394 individuals) selected from 

the total population of 26551 living around the TBWS, randomly and WSOT 

(Weaknesses, Strength, opportunity, Threats) analysis was conducted for the area. 

People were interviewed for the performa built up especially for site followed by 

PHRIA (Participatory Human Resource Interaction Appraisal) methodology. The 

livelihood conditions of the people of three villages (Bait Qaimwala, Basti Allahwali, 

and Jannu) and their level of dependency on natural resources of sanctuary area were 

assessed.  

The personal observations and discussions that were held with various stakeholders 

including representatives of communities, government and non-governmental agencies 

during the field, was used to evaluate the potential factors of the community based 

management approach.  

Mega-biodiversity that is always the unique characteristics of all potential areas 

represents in TBWS as plant species (n꞊79) and in fauna identified fish species (n꞊21), 

amphibians species (n꞊2), reptile species (n꞊9), mammalian species (n꞊14) and birds 

species (n꞊171). Eucalyptus camadulensis (67%) was among most abundant tree 

species. 

Among significant sitings and threatened species were recorded from the area were 

like Indus Dolphin (Platinista minor), Hog Deer (Axis porcinus), Indian Python 

(Python morulus), Chitra indica and Aspideretes gangeticus were included. 
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Bird’s number count (n꞊58,598) was belonging to 48 families. Density was found to 

be increasing trend as 0.82 birds per hectare in 2001-2002, 0.52 birds per hectar in 

2008-2009, 2009-2010 was 5.7 birds per hectare; while in 2010-2011 was 6.2 birds 

per hectare. Overall density recorded from 2009-2011 was 6.9 birds per hectare. 

Evenness of birds species compares the similarity of the population size of each of the 

species present which recorded in 2001-2011 was almost same 0.309 in 2001-2002, 

0.333 in 2008-2009, 2009-2010 was 0.3 and 0.33 in 2010-2011; similarly, species 

richness was n꞊127 in 2001-2002, n꞊108 in 2008-2009, n=165 in 2009-2010 and n 

=170 in 2010-2011. Maximum number of bird’s species (n꞊170) recorded in 2010-

2011. Local occurrence status of birds of TBWS was found to be: 12 very abundant, 

19 abundant, 62 very common, 16 common, 41 fairly common, 7 uncommon, 7 rare, 

while 7 species recorded were very rare. There was observed increasing trend in n꞊157 

species whose trendline was positive, that represents the number of species increasing 

with the change in years. The decreasing trend was observed in n꞊14 species of birds, 

their trendline was negative. 

Shannon-Weiner (H´) and Simpson’s diversity indices were calculated (H´= 3.39; D = 

0.93 respectively). Relative abundance and occurrence status of each species was also 

recorded. Seasonal occurrence was observed for birds as summer breeder 7%, year 

round resident 42%, winter migrant 38% and passage migrant 13%. Top five 

dominating species were recorded as Fulica atra (13.3%), Bubulcus ibis (12.28%), 

Egretta garzetta (11.46%), Aythya ferina (8.9%) and Corvus splendens (5.8%). 

Therefore habitat exploitation, pesticide usage, livestock grazing, fuelwood collection 

from sanctuary area and illegal hunting were identified as main threats to the survival 
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of biodiversity. The diversity indices suggest that species variety contributes to overall 

in a moderate category. Therefore, there is a need to protect it from observed threats. 

The biodiversity of an area influences many aspects of the lives of people who reside 

in it. The consumptive and productive cost of biodiversity is directly linked to public 

concerns in traditional communities. Three villages that constitute 3,793 households 

with an average number of 7 people per household. The total population estimated was 

26551 around the sanctuary area. Maximum number of households (1832) was 

recorded at Bait Qaimwala. The generally high illiteracy rate (17.8 percent literate 

from primay level to matric level) in the surroundings of TBWS was estimated. Most 

common diseases occurred in the area majorly in the male, female and children below 

five years old population was 29% malaria and 27% scabies. Overall the local 

community was dependent on wetland products as for use of fuel wood (77 percent), 

grazing (100 percent), fishing (90 percent), hunting, freshwater turtles trading (10 

percent) and others 9 percent. The villagers of Bait Qaimwala (75 percent) and Basti 

Allahwali (80 percent) were dependent on wetland products for their livelihoods while 

the resident of Jannu was mainly dependent on agriculture (80 percent). Mostly people 

(72 percent) live in joint family system; on the whole most of the villagers live in mud 

built houses (42 percent), and typical means of transportation in the area was still 

animal driven cart (25 percent); while according to income levels, 6 percent were ultra 

poor, 35 percent household extremely poor, 35 percent were non poor. Survey reveals 

that the monthly fuel wood consumption per household was 540 kilo gram. Almost all 

household (95 percent) had own livestock. Livestock was an extra source of income. 

As alternate resource development for livelihood was livestock (20 percent), and 
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tourist facilities at taunsa barrage towards downstream could be on option. The site is 

vulnerable to a number of factors which will need continuous monitoring to determine 

their precise effect. These include grazing, encroachment of adjacent land, the increase 

rate of fishing and fuel wood collection. The improvement of the local community is 

linked closely with the strength of Taunsa Barrage Wildlife Sanctuary. 

The improvement of the local community is linked closely with the strength of TBWS, 

and it has been specifically addressed in developing the operational objectives like to 

maintain natural progressive ways and diminish the destructive effects of 

anthropogenic factors; to get better the socioeconomic conditions of the villagers of 

surrounding villages through devising conservation activities; to save flora and fauna 

especially to control predator species; it is fundamental to save natural habitat 

wherever possible; to promote study and research with the help of other organizations 

and individuals, and to facilitate and sustain administrative infrastructure. However, it 

was recognized that the success of the sustainable management and conservation 

efforts depends upon support from the local people so it is important to involve them 

in the planning and development of the plan. 

  Therefore, it is important to reorganize the social sector and help local 

communities to fully benefit from the potential of ecotourism to generate additional 

income and employment opportunities. So it is concluded that community 

participation for the conservation and sustainable use of the natural resources in the 

wildlife sanctuary will gave a new strength to biodiversity and will maintain the 

function of the protected area.



Chapter 7                                                                                               Literature Cited 

209 
 

LITERATURE CITED 

Abila R. 1998. Utilisation and economic valuation of the Yala swamp wetland, Kenya. 

Strategies for wise use of Wetlands: Best Practices in Participatory Management 

Proceedings of a workshop held at the 2nd International Conference on Wetlands and 

Development. 

Addun RP, Muzones DM. 1997. Community-based coastal resource management 

(CBCRM): Tambuyog’s experience in the Philippines. In: Claridge, G.F. & B. 

O’Callaghan (eds.) Community Involvement in Wetland Management: Lessons from 

the Field. Wetlands International, Kuala Lumpur. p. 219-230. 

Adhikari B. 2001. Property tights and natural resources: Impact of common property 

institutions on community-based resource management (research proposal on impact 

of CPR institutions on community–based forest management in Nepal).  

Ahmad MF, Khan SA, Mirza MR. 1976. A checklist of the freshwater fishes of Indus 

Plain, Pakistan. Biologia Pak. (22): 229-295. 

Ahmad MF, Khan SA. 1974. Checklist of freshwater fishes of Sindh Province, 

Pakistan. Biologia Pak. (20): 119-131. 

Akbar M, Mushtaq-ul-Hassan M, Nisa Z, ahmood-ul-Hassan M, Hassan M. 2009. 

Waterfowl diversity at Chasma Barrage (wildlife sanctuary, Mianwali) and Mrala 

Headworks (Game reserve, Sialkot) Pakistan during 1996-2005. Int. J. Agric. Biol. 

11:188-192. 



Chapter 7                                                                                               Literature Cited 

210 
 

Akbar M, Mushtaq-ul-Hassan M, Nisa Z. 2005. Biodiversity of Head Qadirabad, 

Wildlife Sanctuary Punjab, Pakistan. Pak. J. Nat. Sci. 3-4:9-20. 

Ali SI, Qaiser M. 1986. A phytogeographical analysis of the phanerogames of 

Pakistan and Kashmir. Proc. R. Soc. Edinburg 89B. p. 89-101. 

Ali Z, Bibi F, Shelly SS, Qazi A, Khan AM. 2011. Comparative avian faunal diversity 

of Jiwani Coastal Wetlands and Taunsa Barrage Wildlife Sanctuary, Pakistan. The 

Journal of Animal and Plant Sciences. 21(2 Suppl.): 381-387. 

Ali Z. 2005. Ecology, distribution and conservation of migratory birds at Uchalli 

Wetlands Complex, Punjab, Pakistan. A thesis submitted to the University of the 

Punjab in partial fulfillment of requirements of the degree of doctor of philosophy in 

Zoology. Department of Zoology, University of the Punjab, Quaid-E-Azam Campus 

Lahore, Pakistan. p. 264. 

Ali Z. 2006. Avian species analysis at three major wetlands complex Pakistan. 

Biologia (Pakistan). 52 (2): 203-213. 

Allendorf TD. 2007. Residents’ attitudes toward three protected areas in southwestern 

Nepal. Biodiversity Conserv. 16: 2087–2102. 

Alonso A, Dallmeier F, Granek E, Raven P. 2001. Biodiversity: connecting with the 

tapestry of life. Smithsonian Institution/Monitoring and Assessment of Biodiversity 

Program and President’s Committee of Advisors on Science and Technology, 

Washington, DC. 



Chapter 7                                                                                               Literature Cited 

211 
 

Alwis MC. 1988. Status of research in livestock diseases in Sri Lanka.  Livestock 

diseases in SAARC countries. PARC Islamabad. p. 26-33. 

Ancrenaz M, Dabek L, O’Neil S. 2007. The costs of exclusion: Recognizing a role for 

local communities in biodiversity conservation. PLoS Biology. 5 (11): e289.  

Anderson J. 1879. Anatomical and Zoological Researches: Comprising an account of 

the zoological results of the two expeditions to Western Yunnan in 1868 and 1875; 

and a Monograph of the two Cetacean Genera Platanista and Orcella [sic]. Quaritch, 

London. 

Anonymous. 2000. Biodiversity action plan for Pakistan: Framework for conserving 

our natural wealth, Rawalpindi Cantt., Pakistan. 

Anonymous. 2008. IUCN Red List of threatened species, www.iucnredlist.org cited 

on December 27th 2009. 

Arzel C, Elmberg J, Guillemain M. 2006. Ecology of spring-migrating Anatidae: a 

review. Journal of Ornithology. 147: 167–184. 

Ayeni JSO, Mdaihli M. 1998. Conservation and management of kainji lake fisheries: a 

community-based approach. Strategies for wise use of Wetlands: Best Practices in 

Participatory Management Proceedings of a Workshop held at the 2nd International 

Conference on Wetlands and Development. 

Baart JLG. 2003. Sustainable development and the maintenance of Pakistan’s 

indigenous languages. Conference on the state of the social sciences and humanities: 

Current scenario and emerging trends Islamabad. 



Chapter 7                                                                                               Literature Cited 

212 
 

 Bacon P. 1996. Wetland biodiversity. In: Hails, A.J. (editor) Wetlands, Biodiversity 

and the Ramsar Convention: The Role of Convention on Wetlands in the Conservation 

and wise use of Biodiversity. Ramsar Convention Bureau, Gland, Switzerland and 

Ministry of Environment and Forest, New Delhi, India. p. 1-17. 

BAP 2000. Biodiversity Action Plan for Pakistan. Government of Pakistan, World 

Wide Fund for Nature, Pakistan and International Union for Conservation of Nature 

and Natural Resources, Pakistan. 

Barbosa O, Marquet PA. 2002. Effects of forest fragmentation on the beetle 

assemblage at the relict forest of Fray Jorge, Chile. Oecologia. 132: 296-306. 

Barbour MG, Burk JH, Pitts WD, Gilliam FS, Schwartz MW. 1998. Terrestrial Plant 

Ecology. 3rd edition. Addison Wesley Longman, California. 

Barbraud C, Lepley M, Mathevet R, Mauchamp A. 2002. Science Ltd Reedbed 

selection and colony size of breeding Purple Herons Ardea purpurea in southern 

France. Ibis. 144: 227–235. 

Barnes JI, Macgregor J, Weaver LC. 2002. Economic Efficiency and Incentives for 

Change within Namibia's Community Wildlife Use Initiatives. World Development. 

30: 667-681. 

Bashir KA, Mirza MR. 1975. Fishes of the River Sutlej in Lahore District with the 

description of a new subspecies. Bull. Hydrobiol. Res., (Rawalpindi). (1): 91-104. 



Chapter 7                                                                                               Literature Cited 

213 
 

Baumgartner R, Hogger R. 2004. In search of sustainable livelihood systems: 

Management Resources and change. Sage publications New Delhi Thousand Oaks 

London. p. 380. 

Bernadini G. 1992. Tourism and cultural tourism in EC policy. In: Provincie 

Friesland, &XOWXUDO 7RXULVP DQG 5HJLRQDO 'HYHORSPHQW, 

Leeuwarden. p. 3-5. 

Birol E, Koundouri P, Kountouris Y. 2008. Integrating wetland management into 

sustainable water resources: The case of Akrotiri wetland in Cyprus. J. Environ. 

Planning Manage. 51(1): 37-53. 

Blaikie P. 2006. Is small really beautiful? Community-based natural resource 

management in Malawi and Botswana. World Development. 34: 1942–1957. 

Blignaut J, Moolman C. 2006. Quantifying the potential of restored natural capital to 

alleviate poverty and help conserve nature: A case study from South Africa. Journal 

For Nature Conserv. 14(3-4), 237-248. 

Borgerhoff M, Coppolillo P. 2005. Conservation: Ecology, Economics, and Culture. 

Princeton, NJ: Princeton Univ. Press.  

Borrini-Feyerabend G. (ed.) 1997. Beyond Fences: Seeking Social Sustainability in 

Conservation, 2 vols., IUCN, Gland (Switzerland), 

http://www.bsponline.org/publications/showpub.php3?14 



Chapter 7                                                                                               Literature Cited 

214 
 

Boutin C, Lesne L, Thiery A. 1982. Ecologie et typologie de quelques mares 

temporaires a isoetes d’une region aride du maroc occidental. Ecologia Medite. 8: 31–

56. 

Brandon K. 1995. People, parks, forests or fields: a realistic view of tropical forest 

conservation. Land Use Policy. 12: 137–144. 

Braulik GT. 2006. Status assessment of the Indus River dolphin, Platanista gangetica 

minor, March–April 2001. Biol. Conserve. 129: 579–590. 

Brillouin L. 1956. Science and information theory. Academic press.  New York . p. 

320.  

Brundtland, 1987. Report: Development and International Economic Co-operation: 

Environment. Report of the World Commission on Environment and Development. 

Bruner AG, Guillison RE, Rice RE, da-Fonseca GAB. 2001. Effectiveness of parks in 

protecting tropical biodiversity. Science. 291: 125–128. 

Bull J. 1964. Birds of the New York area. Harper and Row, New York. p. 540. 

Bull J. 1974. Birds of New York Statea Cornell University Press, Ithaca, Ny. 

Burgdorfer W, Lane RS, Barbour AG. 1985. The western black-legged tick, Ixodes 

pacificus: A vector of Borrelia burgdorferi. Am. J. Trop. Med. Hyg. 34:30. 

CBD 2010. Biodiversity is our life. Biodiversity for Development and Poverty 

Alleviation Secretariat of the Convention on Biological Diversity. p. 2. 



Chapter 7                                                                                               Literature Cited 

215 
 

Chambers R, Conway R. 1992. Sustainable rural livelihoods: Practical concepts for 

the 21st century, IDS Discussion Paper 296. 

Chape S, Blyth S, Fish L, Fox P, Spalding M. (Eds.) 2003. United Nations List of 

Protected Areas. IUCN, Gland, Switzerland and Cambridge, UK and UNEP-WCMC, 

Cambridge, UK. p. ix + 44. 

Chaudhri MN, Qureshi RA. 1991. Pakistan’s Endangered Flora –II. Pakistan 

Systematics. 5(1-2): 1-84. 

Chettri SK, Singh KK, Krishna AP. 2006. Anthropogenic pressures on the natural 

resources in fringe areas of Khangchendzonga Biosphere reserve. International Journal 

of Ecology and Environmental Sciences. 32(3): 229-240. 

Cincotta RP, Wisnewski J, Engelman R. 2000. Human population in the biodiversity 

hotspots. Nature. 404(6781): 990-2. 

Clarke KR, Warwick RM. 2001. Changes in marine communities: an approach to 

statistical analysis and interpretation, 2nd edition, PRIMER‐E: Plymouth. 

Cohen P, Valemei AD, Govan H. 2008. Annotated Bibliography on Socio-economic 

and Ecological Impacts of Marine Protected Areas in Pacific Island Countries. World 

Fish Bibliography No. 1870. The World Fish Center, Penang, Malaysia. p. 36. 

Conley A, Moote MA. 2003. Evaluating CollaborativeNatural Resource Management. 

Society and Natural Resources. 16: 371–386. 

Cooper A, Shine T, McCanna T, Tidane DA. 2006. An ecological basis for sustainable 

land use of  Eastern Mauritanian wetlands. Journal of Arid Environment. 67: 116–141. 



Chapter 7                                                                                               Literature Cited 

216 
 

Cosentino A. 2005. Protected areas and the 2010 biodiversity target the Italian 

experience. Protected areas for achieving biodiversity targets. Printed in Canada on 

New Life. p. 2. 

Cui BS, Yang QC, Yang ZF, Zhang KJ. 2009. Evaluating the ecological performance 

of wetland restoration in the Yellow River Delta, China. Ecol. Eng. 35: 1090–1103. 

Datta T, Pal BC. 1993. The effect of human interference on the nesting of the openbill 

stork Anastomus oscitans at the raiganj wildlife sanctuary, India. Biological 

Conservation. 64(2): 149-154. 

Davis SD, Heywood VH, Hamilton AC. 1995 Centres of Plant Diversity: a guide and 

strategy for their conservation, Vol. 2 (Asia, Australasia and the Pacific). Cambridge: 

IUCN. 

DeFries R A, Hansen BL, Turner RR, Liu J. 2007. Land use change around protected 

areas: management to balance human needs and ecological function, Ecological 

Applications 17, 1031ñ1038. 

Dimitrakopoulos PG, Jones N, Iosifides T, Florokapi I, Lasda O, Paliouras F, 

Evangelinos KI. 2010. Local attitudes on protected areas: Evidence from three Natura 

2000 wetland sites in Greece. J. Environ. Manage. 91(9): 1847-54. 

Do NT, Bennett J. 2005. An economic valuation of wetlands in Vietnam’s Mekong 

Delta: a case study of direct use values in Camau Province. In: Occasional paper. Asia 

Pacific School of Economics and Government, Australian National University. 



Chapter 7                                                                                               Literature Cited 

217 
 

Dompka V. 1996. Human Population, Biodiversity and Protected Areas: Science and 

Policy Issues American Association for the Advancement of Science, Washington DC. 

Dudgeon D, Arthington AH, Gessner MO, Kawabata Z, Knowler DJ, Lévêque C, 

Naiman RJ, Prieur-Richard AH, Soto D, Stiassny ML, Sullivan CA. 2006. Freshwater 

biodiversity: importance, threats, status and conservation challenges. Biol Rev Camb 

Philos Soc. 81(2): 163-82. 

Dugan PJ. (eds.) 1990. Wetlands conservation: a review of current issues and required 

action, IUCN, Glad, Switzerland. p. 96. 

Durrenberger E. P. 1994.  It’s All Politics: Fishermen of the Gulf of Mexico.  College 

Station, TX: Texas A & M Press. 

Eckholm E. 1984 Nepal: A Trek through a Forest in Crisis. New York Times, 14, 21 

February. 

Edlin HL. 1976. Trees; Forest ecology; Forests and forestry. Columbia University 

Press  (New York). 

Ellis EA, Porter-Bolland L. 2008. Is community-based forest management more 

effective than protected areas? A comparison of land use/land cover change in two 

neighboring study areas of the Central Yucatan Peninsula, Mexico. Forest Ecology 

and Management. 256: 1971–1983. 

Engler M. 2008. The Value of International Trade. Traffic Bulletin. 22(1): 4-5. 

Erftemeijer PLA, Bualuang A. 1998. Participation of local communities in mangrove 

forest rehabilitation in pattani bay, Thailand: learning from successes and failures. 



Chapter 7                                                                                               Literature Cited 

218 
 

Strategies for wise use of Wetlands: Best Practices in Participatory Management 

Proceedings of a Workshop held at the 2nd International Conference on Wetlands and 

Development. 

Ezebilo EE, Mattsson L. 2010. Socio-economic benefits of protected areas as 

perceived by local people around Cross River National Park, Nigeria. Forest Policy 

and Economics. 12: 189–193. 

FAO 1982. World forest products demand and supply 1990-2000. FAO Forestry 

Paper. Rome. 

Fiallo EA, Jacobson SK. 1995. Local communities and protected areas: attitudes of 

rural residents towards conservation and Machalilla National Park, Ecuador. Environ 

Conserv. 22: 241–249. 

Figuerola J. 2007. Climate and Dispersal: Black-Winged Stilts Disperse Further in 

Dry Springs. PLoS ONE (Journal Pone). 2(6): 539. 

Fleming J, Hibbert A, Stafford R P. 1994, Physica Scripta. 49: 316. 

Fox J. 1984. Fire wood consumption in a Nepali Village. Environmental Management. 

8(3): 243-50. 

Friesen LE, Eagles PFJ, MacKay RJ. 1995. Effects of residential development on 

forest dwelling neotropical migrant songbirds. Conserv. Biol. 9: 1408–1414. 

Furman DP, Loomis EC. 1984. The Ticks of California (Acari: Ixodida). Bulletin of 

the California Insect Survey. 25: 1-239-356. 



Chapter 7                                                                                               Literature Cited 

219 
 

Garcia-Frapolli E, Ramos-Fernandez G, Galicia E, Serrano A. 2009. The complex 

reality of biodiversity conservation through Natural Protected Area policy: Three 

cases from the Yucatan Peninsula, Mexico. Land Use Policy. 26: 715–722. 

Gardner-Outlaw T, Engelman R. 1999. Forest Futures: Population, Consumption and 

Wood Resources Population Action International, Washington DC. 

Gawler M. 2000. What are best practices? Lessons in participatory management of 

inland and coastal wetlands. In: Gawler, M. (ed.) Strategies for wise use of wetlands: 

Best practices in participatory management. Proceedings of Workshop 1 of the 2nd 

International Conference on Wetlands and Development. Wetlands International, 

Wageningen, The Netherlands. In press at: http://www.wetlands.agro.nl. 

Gawlik DE. 2006. The role of wildlife science in wetland ecosystem restoration: 

Lessons from the Everglades. Ecological Engineering. 26(1): 70-83. 

Ghimire KB, Pimbert MP. (eds.) 1997. Social Change and Conservation: 

Environmental Politics and Impacts of National Parks and Protected Areas. London, 

UK: Earthscan. p. 224. 

GOP. 1992. Forestry Sector Master Plan. Government of Pakistan. 

Gragg GM. 2000. Encylopedia of medicinal plant II, testimony. Education and 

Healthy library. p. 405. 

Green AJ. 2000. Threatened wetlands and waterbirds in Morocco: a final report. 

Sevilla, Spain, Estacion Biologica de Donana. p. 60. 



Chapter 7                                                                                               Literature Cited 

220 
 

Griffith, David, Pizzini MV, Quijano CG.2006. Entangled Communities: 

Socioeconomic Profiles of Fishers and their Communities in Puerto Rico.  Final 

Report to NOAA, Southeast Fisheries Science Center, Miami, Florida. 

Grimmett R, Inskipp C, Inskipp T. 1998. Birds of the Indian subcontinent. Christopher 

Helm an imprint of A and C Black (Publisher) Ltd, 35 Bedford Row, London WC1R 

4JH. p. 888. 

Grimmett R, Inskipp C, Inskipp T. 2001. Birds of Indian Subcontinent, Christopher 

Helm, London. p. 384. 

Grimmett R, Roberts T, Inskipp I. 2008. Birds of Pakistan. Christopher Helm, London 

Yale University Press, New Heaven. p. 256. 

Groom MJ, Meffe GK, Carroll CR. 2006. Principles of conservation biology. 

Sunderland: Sinauer. 

Groombridge B. 1985. India's sea turtles in world's perspective. In 'Pro. Symp. 

Endangered Marine Animals and Marine Parks. p. 205-213. 

Groves CR. 2002. Drafting a conservation blueprint: A practitioner’s guide to 

planning for biodiversity. Island Press, Washington. 

Haldin, M. and J. Ulfvens (1987). On the efficiency of censusing waterbirds by boat. 

Ornis Fennica. 64:74-75; Historical Society 29: 284–285. 

Hansen AJ, DeFries R. 2007. Ecological mechanisms linking protected areas to 

surrounding lands. Ecological Applications 27: 974–988. 



Chapter 7                                                                                               Literature Cited 

221 
 

Harris TO. 1988. Psychosocial vulnerability to depression', in S. Henderson and G. 

Burrows (eds) Handbook of Social Psychiatry, Elsevier, Amsterdam. p. 55 - 71. 

Hassan RM, Scholes R, Ash N. (eds.) 2005. Ecosystems and Human Well-being: 

Current State and Trends, Volume 1. Washington, D.C.: Island Press. 

Hayes TM. 2006. Parks, people, and forest protection: an institutional assessment of 

the effectiveness of protected areas. World Development. 34: 2064–2075. 

Heinen JT. 1993. Park people relations in Kosi Tappu Wildlife Reserve, Nepal – a 

socioeconomic analysis. Environ Conserv. 20:25–34. 

Higman S, Mayers J, Bass S, Judd N, Nussbaum R. 2005. The sustainable forestry 

handbook: a practical guide for tropical forest managers on implementing new 

standards. Earthscan, London, UK. p. 332. www.earthscan.co.uk 

Hill DA, Fasham M, Tucker G, Shewery M. 2005. Handbook of biodiversity methods, 

survey, evaluation and monitoring, Cambridge University Press. p. 416 

Hill MO. 1973. Diversity and evenness: a unifying notation and its consequences. 

Ecology 54: 427-432. 

Hirway I, Goswami S. 2007. Valuation of Coastland Resources. The Case of 

Mangroves in Gujrat. Academic Foundation. India. 

Hiwasaki L. 2007. Community-Based Tourism: A Pathway to Sustainability for 

Japan's Protected Areas. Society & Natural Resources: An International Journal. 19 

(8): 675-692. 



Chapter 7                                                                                               Literature Cited 

222 
 

Holdren JP, Ehrlich PR. 1974. Human population and the global environment. Am. 

Sci. 62: 282–292. 

Honey M. 1999. Ecotourism and Sustainable Development: Who Owns Paradise? 

Washington, DC: Island Press. 

Hosier R. 1993. Forest energy in Pakistan: The Evidence for Sustainability. Pakistan 

Household Energy Strategy Study (HESS). Islamabad: GOP, Energy Wing, Energy 

Sector Management Assistance Progrramme. 

Hoyt E. 2004. Marine Protected Areas for Wales, Dolphins, and Porpoises: A World 

Handbook for Cetacean Habitat Conservation, Earthscan Publications. p. 492. 

Hurlbert SH. 1971. The nonconc ept of species diversity: A critique and alternative 

parameters. Ecology. 52: 577-586. 

Hussain SA, de Silva PK, Mostafa Feeroz M. 2008. Lutrogale perspicillata. In: IUCN 

2012. IUCN Red List of Threatened Species. Version 2012.1. <www.iucnredlist.org>. 

Downloaded on 01 July 2012. 

Huxley A. 1984. Green inheritance. The WWF book of plants. 

Ikpa TF, Dera BA, Jande JA. 2009. Biodiversity conservation: Why local inhabitants 

destroy habitat in protected areas. Science World Journal. 4(4): 22-27. 

Ismail A, Hassan SA. 2008. Environmental Baseline Survey and Monitoring of 

Taunsa Barrage Emergency Rehabilitation and Moderinization Project: 

Socioeconomic Study (Monitoring). WWF - Pakistan. pp. 108 



Chapter 7                                                                                               Literature Cited 

223 
 

IUCN 2003. Valuing wetlands in decision-making: where are we now? In: Wetland 

valuation issues paper #1:http://www.wetlandnature.org/v1.html [accessed 20.05.06]. 

IUCN/UNEP/WWF. 1980. World Conservation Strategy: Living Resource 

Conservation for Sustainable Development. Gland, Switzerland: IUCN/UNEP/WWF. 

p. 48. 

IWRB (International waterfowl research bureau). 1992. Action programme for the 

conservation of wetlands in South and West Asia. Northeast regional water resource 

development status, flood plan coordination organization Government of Bangladesh, 

Dhaka. 

Jackson JBC, Kirby MX, Berger WH, Bjorndal KA, Botsford LW, Bourque BJ, 

Bradbury RH, Cooke R, Erlandson J, Estes JA, Hughes TP, Kidwell S, Lange CB, 

Lenihan HS, Pandolfi JM, Peterson CH, Steneck RS, Tegner MJ, Warner RR. 2001. 

Historical over fishing and the recent collapse of coastal ecosystems. Science. 293: 

629–637. 

Jacob, Steve, Jepson M, Pomeroy C, Mulkey D, Adams C, Smith S. 2002. Identifying 

Fishing Dependent Communities: Development and Confirmation of a Protocol. A 

MARFIN Project and Report to the NMFS Southeast Fisheries Science Center. 

James R. 2002. Socioeconomic Background and Higher Education Participation: An 

analysis of school students’ aspirations and expectations, Evaluations and 

Investigations Programme, Department of Education, Science and Training, April, 

Canberra. 



Chapter 7                                                                                               Literature Cited 

224 
 

Johannesen AB. 2007. Analysis: Protected areas, wildlife conservation, and local 

welfare. Ecological Economics. 62: 126–135.  

Jones BTB, Murphree MW. 2004. Community based natural resource management 

(CBNRM) as a conservation mechanism: Lessons and directions, in Parks in 

transition: Conservation, development and the bottom line, edited by B Child. London: 

Earthscan. 

Jones N, Clark JR, Panteli M, Proikaki M, Dimitrakopoulos PG. 2011. Local social 

capital and the acceptance of Protected Area policies: An empirical study of two 

Ramsar river delta ecosystems in northern Greece. J. Environ Manage. 96(1): 55-63. 

Jury MR, Makhoba XN, Siebert SJ. 2007. Assessment of biodiversity, socio-economic 

status and sustainable development options at Mlawula, Swaziland. Scientific 

Research and Essay. 2(8): 358-369. 

Karanth KK, 2007. Making resettlement work: The case of India’s BhadraWildlife 

Sanctuary. Biological Conservation. 139: 315–324. 

Karanth KK, Curran LM, Reuning-Scherer JD. 2006. Village size and forest 

disturbance in Bhadra Wildlife Sanctuary, Western Ghats, India. Biol. Conserve. 128: 

147–157.  

Karim A. 1993. Plant diversity and their conservation in freshwater wetlands. Nishat 

A, Hussain Z, Roy MK, Karim A. (Eds.) 1993. Freshwater wetlands in Bangladesh: 

Issues and approaches for management. IUCN, Gland, Switzerland. p. Xii-283. 



Chapter 7                                                                                               Literature Cited 

225 
 

Kartawinata K, Rayda AP. 1984. Forest Conservation in east Kalimantan, Indonesia 

.The activities and impact of Timber companies shifting cultivators migrant pepper 

farmers and others.pp98-126.In: F. Di Castri, F.W.g.baher and Mhardley (eds) 

Ecology in practice.vol.I. Tycooly Publisher Dublin. 

Kassam Y, Mustafa K. (eds.) 1982. Participatory research: An emerging alternative 

methodology in social science research, society for participatory research in Asia, 45. 

Sainik Farm, Khanpur, New Delhi 110062. 

Kasuya T, Nishiwaki M. 1975. Recent status of the population of Indus dolphin. 

Scientific Report of Whales Research Institute. 27: 81–94.  

Kates RW. 2011. “From the Unity of Nature to Sustainability Science: Ideas and 

Practice.” CID Working Paper No. 218. Center for International Development, 

Harvard University. Cambridge, MA: Harvard University. p. 20. 

Kaul S, Liu Q. 1992. Rural household energy use in China. Energy. 17: 405–411. 

Khan A, Ayaz KM, Said A, Ali Z, Khan H, Ahmad N, Garstang R. 2010. Rapid 

Assessment of Flood Impact on the Environment in Selected Affected Areas of 

Pakistan. Pakistan Wetlands Programme and UNDP Pakistan. p. 35. 

Khan AA. 1992. Activity budget and population analyses of waterfowl and wetland 

management of Sultan marshes (Sultan Sazligi). Ph.D. thesis Middle East Technical 

University-Ankara. 

Khan H. 1946. A fishery surveys of River Indus. J. Bombay, Nat. His. Soc. (46): 529-

535. 



Chapter 7                                                                                               Literature Cited 

226 
 

Khan MS, Mirza MR. 1977. An annotated checklist and key to the reptiles of Pakistan. 

Part II: Sauria (Lacertalia), Biologia (Lahore). 23:35-58. 

Khan MS. 1980. Affinities and zoogeography of herpetiles of Pakistan. Biologia. 26: 

113-171. 

Khan MS. 2006. Amphibian and Reptiles of Pakistan. Krieger Publishing Company 

Malabar, Florida. p. 311. 

Khattak GM. 1996. Need for sustainable development and national conservation 

strategies, sustainable development with special refrence to Pakistan. Editors: Dr. 

Safdar Mahmood, M. Khalid Iqbal, Seemi Waheed. Printed by Lasersoft composer 

and printers Lahore. p. 26. 

Khilare  CJ, Saindanshiv SE. (2005). Survey of medicinal plants and their 

conservation for sustainable health hygien and environment. Biodiversity and 

conservation. Professor Arvind Kumar. A.P.H. publisher corporation, 5 Ansari road, 

Darya ganj New Delhi-110 002. p.65-71. 

Khoshoo TN. 1987. Strategies for meeting the firewood needs in the hills. In: Dhar, 

T.N. and Sharma, P.N. (Editors), Himalayan Energy System, Ganodaya Prakashan, 

Nainital. p.11-19. 

Khurshid SN. 2000. Pakistan Wetlands Action Plan, WWF – Pakistan. p.1-54. 

Kinzig A P, Warren P, Martin C, Hope D, Katti M. 2005. The effects of human 

socioeconomic status and cultural characteristics on urban patterns of biodiversity. 



Chapter 7                                                                                               Literature Cited 

227 
 

Ecology and Society. 10(1): 23. [online] URL: 

http://www.ecologyandsociety.org/vol10/iss1/art23/. 

Kiss A. 1990. Living with wildlife: wildlife resource management with local 

participation in Africa. Technical Paper, 130. World Bank, Washington DC. 

Kluza DA, Griffin CR, DeGraaf RM. 2000. Housing developments in rural New 

England: effects on forest birds. Anim. Conserv. 3: 15–26. 

Kothari A, Pande P, Singh S, Variava D. 1989. Management of National Parks and 

Wildlife Sanctuaries in India: a Status Report. Indian Institute of Public 

Administration, Delhi. p.298. 

Labonne J, Chase RS. 2009. Who is at the Wheel When Communities Drive 

Development? Evidence from the Philippines. World Development. 37(1): 219–231. 

Lading E. 2006. Local community participation in the management of lanjak entimau 

Wildlife sanctuary (lews). Fourth sabah-sarawak environmental convention. p.10. 

Lande R, DeVries PJ, Walla TR. (2000). When species accumulation curves intersect: 

implications for ranking diversity using small samples. Oikos 89: 601–605. 

Leghari MK, Sahato GA, Arbani SN, Leghari MY, 1997. Ecological survey of 

phytoplankton in fresh water Lake Bakar district Sanghar Sindh, Pakistan. S. U. Res. 

J. (Sci. Ser.). 29 (2): 83-94. 

Lepczyk CA, Flather CH, Radeloff VC, Pidgeon AM, Hammer RB, Liu J. 2008. 

Human impacts on regional avian diversity and abundance. Biol. Conserv. 22(2): 405-

16. 



Chapter 7                                                                                               Literature Cited 

228 
 

Lewis D, Bell SD, Fay J, Bothi KL, Gatere L, Kabila M, Mukamba M, Matokwani E, 

Mushimbalume M, Moraru CI, Lehmann J, Lassoie J, Wolfe D, Lee DR, Buck L, 

Travis AJ. 2011. Community Markets for Conservation (COMACO) links biodiversity 

conservation with sustainable improvements in livelihoods and food production. Proc 

Natl Acad Sci USA. 108(34): 13957-62. 

Liu J, Daily GC, Ehrlich PR, Luck GW. 2003. Effects of household dynamics on 

resource consumption and biodiversity. Nature. 421(6922): 530-533. 

Liu J, Ouyang Z, Miao H. 2010. Environmental attitudes of stakeholders and their 

perceptions regarding protected area-community conflicts: A case study in China. J. 

Env. Manag. 91: 2254-2262. 

Lockwood M. 2010. Good governance for terrestrial protected areas: A framework, 

principles and performance outcomes. J. Env. Manag. 91: 754–766. 

Lopoukhine N. 2008. A Global Perspective on the Challenges and Opportunities for 

Protected Areas in Today's and Tomorrow’s World – “For Life’s Sake”. Chair, IUCN 

World Commission on Protected Areas. 

Luck GW. 2007. A review of the relationships between human population density and 

biodiversity. Biol Rev Camb Philos Soc. 82(4): 607-45. 

Lunney D, Pressey B, Archer M, Hand S, Godthelp H, Curtin A. 1997. Integrating 

ecology and economics. Ecolo. Econ. 23: 135–143. 

Mabogunje AL, Kates RW. 2004. Sustainable Development in Ijebu-Ode, Nigeria: 

The Role of Social Capital, Participation, and Science and Technology. CID Working 



Chapter 7                                                                                               Literature Cited 

229 
 

Paper No. 102, Cambridge, MA: Sustainable Development Program, Center for 

International Development, Harvard University. 

MacKellar FL, Lutz W, Prinz C, Goujon A. 1995. Population, households, and CO2 

emissions. Pop. Dev. Rev. 21: 849–865. 

Mahboob S, Nisa Z. 2009. Diversity of Avifauna of Trimmu Barrage, District Jhang, 

Punjab, Pakistan. Pakistan J. Zool. 41(1): 43-49. 

Maikhuri RK, Nautiyal S, Rao KS, Chandrashekar K, Saxena KG, Gavali R. 2000. 

Analysis and resolution of protected area-people conflicts in Nanda Devi Biosphere 

Reserve, India. Environmental Conservation. 27: 43-53. 

Maikhuri RK, Rao KS, Nautiyal S, Saxena KG. 2001. Conservation policy people 

conflicts; a case study from NDBR (a world heritage site), India. Forest Policy and 

Economics. 2: 355-365. 

Manning N, Seely M. 2005. Forum for Integrated Resource Management (FIRM) in 

Ephemeral Basins: Putting communities at the centre of the basin management 

process. Physics and Chem. of the Earth. 30: 886–893. 

Mariki, Stephen W.L. 2001.The Role of Forestry in Poverty Alleviation: Tanzania. 

Country Profile prepared for the Forum on the Role of Forestry in Poverty Reduction, 

U.N. Food and Agriculture  

Marschke M, Sinclair AJ. 2009. Learning for sustainability: Participatory resource 

management in Cambodian fishing villages. J. Env. Manag. 90: 206-216.  



Chapter 7                                                                                               Literature Cited 

230 
 

Marzall K, Wall E. 2006. Adaptive capacity for climate change in Canadian Rural 

Communities. Local Environment. 11(4): 373-397. 

Masozera MK, Alavalapati JRR, Jacobson SK, Shrestha RK. 2006. Assessing the 

suitability of community-based management for the Nyungwe Forest Reserve, 

Rwanda. Forest Policy and Economics. 8: 206–216. 

Matta JR, Alavalapati JRR. 2006. Perceptions of collective action and its success in 

community based natural resource management: An empirical analysis. Forest Policy 

and Econ. 9: 274– 284. 

Mayakaa TB, Hendricksb T, Wesselerc J, Prins HHT. 2005. Analysis: Improving the 

benefits of wildlife harvesting in Northern Cameroon: a co-management perspective. 

Ecol. Eco. 54: 67– 80. 

Mbaiwa JE. 2005. Wildlife resource utilization at Moremi Game Reserve and Khwai 

community area in the Okavango Delta Botswana. Journal Environmental 

Management. 77: 144-156. 

McDonald RI, Forman R, Kareiva P, Neugarten R, Salzer D, Fisher J. 2009. Urban 

effects, distance, and protected areas in an urbanizing world. Landscape and Urban 

Planning. 93: 63-75. 

McIntosh RP. 1967. An  index  of  diversity  and  the relation  of  certain  concepts  to  

diversity. Ecology. 48: 392-404. 

McKee JK, Sciulli PW, Fooce CD, Waite TA. 2003. Forecasting global biodiversity 

threats associated with human population growth. Biol. Conserv. 115: 161–164. 



Chapter 7                                                                                               Literature Cited 

231 
 

McNeely JA, Gadgil M, Leveque C, Padoch C, Redford K. 1995. Human Influences 

on Biodiversity. In: Global Biodiversity Assessment. (Eds.). V.H. Heywood & R.T. 

Watson. Cambridge: Cambridge University Press and United Nations Environment 

Programme.  

McNeely JA, Miller KR. (eds.) 1984. National parks, conservation and development: 

the role of protected areas in sustaining society. Washington, DC, IUCN/Smithsonian 

Institution Press. 

McNeely JA. (ed.) 1993. Parks for Life: Report of the IVth World Congress on 

National Parks and Protected Areas. Gland, Switzerland: IUCN: viii. p.260. 

McNeely JA. 1988. Economics and biological diversity: developing and using 

economic incentives to conserve biological resources. IUCN, Gland Switzerland. p. 

xiv-232. 

Millennium Ecosystem Assessment 2003. Ecosystems and Human Well-being: A 

Framework for Assessment. Island Press, Washington, DC. p.245. 

Minton SA. 1966. A contribution to the herpetology of West Pakistan. Bull. Amer. 

Mus. Hist. 134(2): 31-184. 

Mirza MR, Khan JA. 1988. Fishes of Marala, Sialkot, district. Biologia (Pakistan). 

(34): 151-153. 

Mirza ZB, Wasiq H. 2005. Field guide to birds of Pakistan. p.342.  

Mirza ZB, Wasiq H. 2007. A field guide to birds of Pakistan. p.366. 



Chapter 7                                                                                               Literature Cited 

232 
 

Mirza ZB. 1998. Illustrated handbook of animal biodiversity of Pakistan. Center for 

environmental research and conservation Islamabad. p.95. 

Mishra C. 1997. Livestock depredation by large carnivores in the Indian trans-

Himalaya: conflict perceptions and conservation prospects. Environmental 

Conservation. 24: 338-343. 

Mishra SR, Griffin AL. 2010. Encroachment: A threat to resource sustainability in 

Chilika Lake, India. Applied Geog. 30: 448–459. 

Mitra PG, Jain Sk. 1991. Medicinal plant research in Indra. A review entobotany. 3: 

65-75.  

Mitsch WJ, Gosselink JG. 2000. Wetlands. John Wiley and Sons, Inc. printed in 

United States of America. 3rd Edition. p.758. 

Mitsch WJ, Gosselink JG. 2000. Wetlands. Third Edition. John Wiley and Sons, Inc. 

Toronto. p.920. 

Mokhlesur RM. 1995. Wetlands and Biodiversity: A Case Study of Common Property 

Resources in Bangladesh.  Paper pr esent ed  at  the  fifth  Annual Common Property  

Conference of  the International Association  for  the  Study of Common Property held  

at Bodo, Norway. 

Mokhlesur RM. 1995. Wetlands and Biodiversity: A Case Study of Common Property 

Resources in Bangladesh. Paper presented at the fifth Annual Common Property 

Conference of the International Association for the Study of Common Property held at 

Bodo, Norway. p.10. 



Chapter 7                                                                                               Literature Cited 

233 
 

Mombo F, Speelman S, Huylenbroeck GV, Hella J, Pantaleo M, Moe S. 2011. 

Ratification of the Ramsar convention and sustainable wetlands management: 

Situation analysis of the Kilombero Valley wetlands in Tanzania. Journal of 

Agricultural Extension and Rural Development. 3(9): 153-164. 

Moreno A, Cacho I, Canals M, Grimalt JO, Sanchez-Goni MF, Shackleton N, Sierro 

FJ. 2005. Links between marine and atmospheric processes oscillating at millennial 

time-scale. A multy-proxy study of the last 50,000 yr from the Alboran Sea (Western 

Mediterranean Sea), Quaternary Science Reviews. 24: 1623-1636. 

Moreno-Mateos D, Pedrocchi C, Comın FA. 2009. Avian communities’ preferences in 

recently created agricultural wetlands in irrigated landscapes of semi-arid areas. 

Biodivers Conserv. 18: 811–828. 

Moreno-Sánchez RP, Maldonado JH. 2010. “Evaluating the role of co-management in 

improving governance of marine protected areas: An experimental approach in the 

Colombian Caribbean.” Ecological Economics. 69: 2557-2567. 

Morgan NC, Boy V. 1982. An ecological survey of standing waters in North West 

Africa: 1. A rapid survey and classification. Biological Conservation. 24: 5–44. 

Mukul SA, Uddin MB, Uddin MS, Khan MASA, Marzan B. 2008. Protected areas of 

Bangladesh: current status and efficacy for biodiversity conservation. Proc. Pakistan 

Acad. Sci. 45(2): 59-68. 

Mukul SA. 2007. Bridging Livelihoods and Forest Conservation in Protected Areas: 

Exploring the role and scope of non-timber forest products. Department of Forestry 



Chapter 7                                                                                               Literature Cited 

234 
 

School of Agriculture and Mineral Sciences Shahjalal University of Science and 

Technology. p.107. 

Mundia CN, Murayama Y. 2009. Analysis of Land Use/Cover Changes and Animal 

Population Dynamics in a Wildlife Sanctuary in East Africa. Remote Sens. 1: 952-

970.  

Mushtaq-ul-Hassan M, Nisa Z, Akbar M, Mahmood-ul-Hassan M. 2011. Population 

trend of the Black Coot (Fulica atra) in the Punjab, Pakistan during 1989 through 

2008. Pakistan J. Zoo. 43(4): 665-671. 

Myers N, Mittermeier CG, Mittermeier RA, da Fonseca GAB, Kent J. 2000. 

Biodiversity hotspots for conservation priorities. Nature. 403: 853-858. 

Nadkarni MV, Pasha SA, Prabhakar LS. 1989. Political Economy of Forest Use and 

Management, Sage, New Delhi. 

Naranjo-Barrantes MA. 2007. The Contribution of Protected Nature Areas towards 

Socio-Economic Development in Costa Rica: A Cluster Analysis of Braulio Carrillo 

National Park. MSc. Thesis in Environmental Economics  and Natural Resources. 

Wageningen University. p.52. 

Nasir YJ. 1991. Threatened plants of Pakistan. In: Plant Life of South Asia. (Eds.): 

S.I. Ali & A. Ghaffar. Shamim Press, Karachi. p.229-234. 

Naughton-Treves L, Holland M, Brandon K. 2005. The role of protected areas in 

conserving biodiversity and sustaining local livelihoods. Annual Review of 

Environment and Re-sources. 30:219–252. 



Chapter 7                                                                                               Literature Cited 

235 
 

Naughton-Treves L, Sanderson S. 1995. Property, politics and wildlife conservation 

World Development. 23: 1265–1275. 

Nautiyal S, Kaechele H. 2007. Conserving the Himalayan forests: approaches and 

implications of different conservation regimes. Biodiversity and Conservation. 

Biodivers Conserv. 16: 3737–3754. 

Navid D. 1990. Regional cooperation ramsar Newsletter. No.6.p. 1. 

Nepal S, Spiteri A. 2011. Linking livelihoods and conservation: an examination of 

local residents' perceived linkages between conservation and livelihood benefits 

around Nepal's Chitwan National Park. Environ Manage. 47(5): 727-38. 

Nepal SK, Weber KE. 1995. Managing resources and resolving conflicts: national 

parks and local people. International Journal of Sustainable Development and World 

Ecology. 2: 11–25. 

Nepal SK, Weber KE. 1995. Prospects for co-existence: wildlife and local people. 

Ambio. 24: 238-245. 

Nepstad D C, Schwartzman S, Bamberger B, Santilli M, Alencar A, Ray D, 

Schlesinger P, Rolla A, Prinz E. 2006. Inhibitation of Amazon deforestation and fire 

by parks and indigenous reserves. Conserv. Biol. 20: 65–73. 

Nicholas GP. 1998. Wetlands and hunter gatherers: A global perspective. Current 

Anthropology. 39: 720-731. 



Chapter 7                                                                                               Literature Cited 

236 
 

Nickel H. 2001. Okologische Untersuchungen zur Wirbeltierfauna zweier 

Unterschiedlicher Feuchtgebiete imsudostlichen Mauritanien, unter besondrer 

Berucksichtigung der Krokodile (Crocodylus niloticus). TOB, Mainz, Germany. 

Niering WA. 1966. The life of the marsh. McGraw Hill, New York. 

Nishat A. 1993. Freshwater wetlands in Bangladesh: Status and issues: issues and 

approaches for management. Editors: Nishat A, Hussain Z, Roy MK, Karim A. IUCN-

The World Conservation Union. p.15. 

Noordwicjk VM, Tomich TP, Verbist B. 2001. Negotiation support models for 

integrated resource management in tropical forest margins. Conservation Ecology. 5 

(2): 21. 

Noureen U, Khan A. 2007. Freshwater turtles of Pakistan: a preliminary assessment of 

their status in Punjab and Sindh. A research report submitted to the Ministry of 

Environment’s Pakistan Wetlands Programme. p.23. 

Noureen U. 2007. Freshwater Turtles of Pakistan Dera Ismail Khan, North West 

Frontier Province. Pakistan Wetlands Programme. p. 25.   

Okello MM, Buthmann E, Mapinu B, Kahi HC. 2011. Community Opinions on 

Wildlife, Resource Use and Livelihood Competition in Kimana Group Ranch Near 

Amboseli, Kenya. The Open Conservation Biology Journal. 5: 1-12. 

Olesu-adjei I. 1998. Community participation in coastal resources management in 

Ghana. Strategies for wise use of Wetlands: Best Practices in Participatory 



Chapter 7                                                                                               Literature Cited 

237 
 

Management Proceedings of a Workshop held at the 2nd International Conference on 

Wetlands and Development. 

Olewiler N. 2006. Environmental sustainability for urban areas: The role of natural 

capital indicators. Cities. 23(3): 184-195. 

Omer S, Saeed A. 2006. Environmental Baseline Survey and Monitoring of Taunsa 

Barrage Emergency Rehabilitation  and Moderinization Project: Socioeconomic 

Study. WWF - Pakistan. pp.57. 

Oviedo G, Brown J. 1999. Building alliances with indigenous peoples to establish and 

manage protected areas. In: S. Stolton and N. Dudley (eds.) Partnerships for 

Protection: New Strategies for Planning and Management for Protected Areas. 

Earthscan, London. p. 99-108. 

Pandit AK. 1991. Conservation of wildlife resources in wetland ecosystems of 

Kashmir, India. Journal of Env. Manag. 33(2): 143-154.  

Parikh J, Dattye H. 2003. Sustainable Management of Wetlands Biodiversity and 

beyond. Sage Publications New Delhi Thousand Oaks London. p. 444. 

Parris TM, Kates RW. 2003. Characterizing and measuring sustainable development. 

Annu. Rev. Environ. Resour. 28: 559–86. 

Pasca TM. 1981. Concerning wood energy. Unasylava. 33: 2-3. 

Peet RK. 1975. Relative Diversity Indices. Ecology. 56(2): 496-498. 



Chapter 7                                                                                               Literature Cited 

238 
 

Petrosillo I, Semeraro T, Zurlini G. 2010. Detecting the ‘conservation effect’ on the 

maintenance of natural capital flow in different natural parks. Ecol. Econ. 69: 1115-

1123. 

Pickering CM, Hill W. 2007. Impacts of recreation and tourism on plant biodiversity 

and vegetation in protected areas in Australia. Journal of Environment Manag. 85: 

791–800. 

Pidgeon AM, Radeloff VC, Flather CH, Lepczyk CA, Clayton MK, Hawbaker TJ, 

Hammer RB. 2007. Associations of forest bird species richness with housing and 

landscape patterns across the USA. Ecol. 17(7): 1989-2010. 

Pilleri G, Bhatti MU. 1978. Status of the Indus dolphin population (Platanista indi 

BLYTH, 1859) between Sukkur and Taunsa Barrages. Investigations on Cetacea. 13: 

245–252. 

Pilleri G, Zbinden K. 1973, 74. Size and ecology of the dolphin population (Platanista 

indi) between Sukkur and Guddu Barrages, Indus River. Investigations on Cetacea. 5: 

59–70. 

Pilleri G. 1977. Project 1221 Indus dolphin ecological study – WWF Grant 1977. In: 

WWF Yearbook. 1977–1978. WWF–Pakistan, Ferozepur Road, Lahore, Pakistan. 

Pimm SL, Raven P. 2000. Biodiversity - Extinction by numbers. Nature. 403: 843-

845. 

Platteau J, Gaspart F. 2003. The Risk of Resource Misappropriation in Community-

Driven Development. World Develop. 31(10): 1687–1703. 



Chapter 7                                                                                               Literature Cited 

239 
 

Poulin B, Lefebvre G. 2002. Effect of winter cutting on the passerine breeding 

assemblage in French Mediterranean reedbeds. Biodiversity and Conserv. 11: 1567–

1581. 

Prato T, Fagre D. 2005. National Parks and Protected Areas: Approaches for 

Balancing Social, Economic, and Ecological Values, Wiley-Blackwell publications. p. 

446. 

Prentice C, Surut Z, Christiansen PC, Sinniah P. 1998. Community Development 

Including Ecotourism at Tasek Bera, Malaysia’s first ramsar site. Strategies for wise 

use of Wetlands: Best Practices in Participatory Management Proceedings of a 

Workshop held at the 2nd International Conference on Wetlands and Development. 

PWP. 2011. Site management plan Taunsa Barrage Wildlife Sanctuary. A part of 

Central Indus Wetlands Complex. p. 60. 

Qureshi MR. 1965. Common freshwater fishes of Pakistan. Agri. Res. Council. 

Karachi. p. 01-61. 

Radeloffa VC, Stewartb IS, Hawbakera TJ, Gimmia U, Pidgeona AM, Flatherc CH, 

Hammerd RB, Helmers DP. 2010. Housing growth in and near United States protected 

areas limits their conservation value. Proceeding of the national academy of sciences 

of the united state America. 107(2): 940-945. 

Rahman AKA. 1993. Wetlands and fisheries. Nishat A, Hussain Z, Roy MK, Karim 

A. (Eds.) 1993. Freshwater wetlands in Bangladesh: Issues and approaches for 

management. IUCN, Gland, Switzerland. p. Xii-283. 



Chapter 7                                                                                               Literature Cited 

240 
 

Ramachandra TV, Alakananda B, Rani A, Khan MA. 2011. Ecological and socio-

economic assessment of Varthur wetland, Bengaluru (India). J Environ Sci Eng. 53(1): 

101-8. 

Ramakrishnan PS. 1987. Shifting agriculture and rain forest ecosystem management. 

Biology International. 15:17-18. 

Rao BJ, Lakshami BB, Rao LM, Hymarathi V. 2002. Medicinal plants of Padru forest 

division in the Eastern Ghats of Visakhaptnum Asian Jr. of Microbial Biotech and 

Envi. Sci. 2: 67-80. 

Rao KS, Maikhuri RK, Nautiyal S, Saxena KG. 2002. Crop damage and livestock 

depredation by wildlife: a case study from Nanda Devi Biosphere Reserve, India. J 

Environ Manage. 66(3): 317-27. 

Rao YN, Datye H. 2003. Overview of Indian Wetlands. Sustainable management of 

Wetlands Biodiversity and beyond. Editor: Jyoti Parikh and Hemant Datye. Sage 

Publications New Delhi Thousand Oaks London. p.41-98. 

Rashidpour L, Hosseini SJF. 2007. Community-based management approach in 

natural recourse protection. J. Agric.  Ext. Rural Dev. Tehran, Iran (in Persian). p.187-

204. 

Raskin P, Gallopın G, Gutman P, Hammond A, Swart R. 1998: Bending the Curve: 

Toward Global Sustainability. Stockholm Environment Institute, Stockholm. 

http://www.tellus.org/seib/publications/bending thecurve.pdf. 



Chapter 7                                                                                               Literature Cited 

241 
 

Rathakrishnan L. 2005. Forest, source of life for the forest based industries. 

Biodiversity and conservation. Professor Arvind Kumar. A.P.H. publisher corporation, 

5 Ansari road, Darya ganj New Delhi-110 002. p.3-80. 

Rawal RS, Dhar U. 2001. Protected area network in Indian Himalayan region: need 

for recognizing values of low profile protected areas. Current Science. 81 (2): 175-

184. 

Rawat GS, Uniyal VK. 1993. Patoralism and plant conservation: the valley of Flowers 

dilemma. Environmental Conservation. 20: 164-167. 

Raymond V, Mikkel G, Melinda S, Amadou S, Didier B, Baina D. 2009. Diversity 

Field Flora: a participatory approach to management of crop diversity for greater 

resilience and sustainability in West and Central Africa. DIVERSITAS. Open Science 

Conference 2, 13 – 16 October 2009, Cape Town South Africa. 

Reif J, Böhning-Gaese K, Flade M, Schwarz J, Schwager M. 2011. Population trends 

of birds across the iron curtain: Brain matters. Biological Conservation. 144: 2524–

2533. 

Reinius SW, Fredman P. 2007. Protected areas as attractions. Annals of Tourism 

Research. 34(4): 839–854. 

Reza R. 1993. Wetland policies. Rules and regulations in Bangladesh. Nishat A, 

Hussain Z, Roy MK, Karim A. (Eds.) 1993. Freshwater wetlands in Bangladesh: 

Issues and approaches for management. IUCN, Gland, Switzerland. p. Xii-283. 



Chapter 7                                                                                               Literature Cited 

242 
 

Rist S, Chidambaranathan M, Escobar C, Wiesmann U, Zimmermann A. 2007. 

Moving from sustainable management to sustainable  governance of natural resources. 

The role of social learning processes in rural India, Bolivia and Mali. Journal of Rural 

Studies. 23(1): 23-37.  

Roberts TJ. 1991. The birds of Pakistan. Vol. 1 Non Passeriformes, Oxford University 

Press, Karachi. p. 1-558. 

Roberts TJ. 1992. The birds of Pakistan. Vol. 2 Passeriformes, Oxford University 

Press, Karachi. p. 1-592. 

Roberts TJ. 1997. The Mammals of Pakistan. Oxford University Press, Karachi. p. 1-

398. 

Roberts TJ. 1997. The mammals of Pakistan. Revised Edition. Karachi: Oxford 

University Press. p. 525. 

Roberts TJ. 2005. Field Guide to the large mammals of Pakistan. Oxford, University 

Press. p. 2-241. 

Roberts TJ. 2005. Field Guide to the small mammals of Pakistan. Oxford, University 

Press. p. 2-263. 

Rodrigues ASL, Andelman SJ, Bakarr MI, Boitani L, Brooks TM, Cowling RM, 

Fishpool LDC, da Fonseca GAB, Gaston KJ, Hoffmann M, Long JS, Marquet PA, 

Pilgrim JD, Pressey RL, Schipper J, Sechrest W, Stuart SN, Underhill LG, Waller 

RW, Watts MEJ, Yan X. 2004. Effectiveness of the global protected area network in 

maintaining species diversity. Nature. 428: 640–643. 



Chapter 7                                                                                               Literature Cited 

243 
 

Roe D, Nelson F, Sandbrook C. (eds.) 2009. Community management of natural 

resources in Africa: Impacts, experiences and future directions, Natural Resource 

Issues No. 18, International Institute for Environment and Development, London, UK. 

Rotha KS. 2005. Understanding key CBNRM concepts. In: K. S. Rotha et al. (eds.) 

2005: The Development of Community Based Natural Resource Management 

(CBNRM) in Cambodia. 

Ruth D, Hansen A, Turner BL, Reid R, Liu J. 2007. Land use change around protected 

areas: management to balance human needs and ecological function. Ecological 

Applic. 17: 1031–1038. 

Sala OE, Chapin FS, Armesto JJ, Berlow E, Bloomfield J, Dirzo R, Huber-Sanwald E, 

Huenneke LF, Jackson RB, Kinzig A, Leemans R, Lodge DM, Mooney HA, 

Oesterheld M, Poff NL, Sykes MT, Walker BH, Walker M, Wall DH. 2000. Global 

Biodiversity Scenarios for the Year 2100. Science. 287(5459): 1770-1774. 

Salafsky N, Cauley H, Balachander G, Cordes B, Parks J, Margoluis C, Bhatt S. 2001. 

Conservation in practice: A systematic test of an enterprise strategy for community-

based biodiversity conservation. Conservation biology. 15(6): 1585-1595. 

Salafsky N, Margoluis R, Redford KH, Robinson JG. 2001. Improving the Practice of 

conservation: a Conceptual Framework and Research Agenda for Conservation 

Science. Conservation Biology. 16:1469–1479. 



Chapter 7                                                                                               Literature Cited 

244 
 

Salafsky N, Margoluis R, Redford KH, Robinson JG. 2002. Essays: Improving the 

Practice of Conservation: a Conceptual Framework and Research Agenda for 

Conservation Science. Conserv. Biol. 16(6): 1469–1479. 

Salam AA, Chowdhry A, Ansari A, Nadeem S. 1997. Studies on the effect of seasonal 

variations of physico-chemical parameters of Indus River. Sindh Uni. Res. J. (Sci. 

Ser.). 29 (1): 41-50. 

Samant SS, Dhar U, Rawal RS. 1998. Biodiversity status of a protected area in West 

Himalaya: Askot Wildlife Sanctuary. International Journal of Sustainable 

Development & World Ecol. 5(3): 194-203. 

Samant SS, Rawal RS, Dhar U. 1997. Diversity, endemism and economic potential of 

wild edible plants of Indian Himalaya. International Journal of Sustainable 

Development and World Ecology. 4: 179-191. 

Sanderson SE, Redford KH. 2003. Contested relationships between biodiversity 

conservation and poverty alleviation. Oryx. 37: 1–2. 

Sandiford P, Gorter AC, Orozco JG, Pauw JP. 1990. Determinants of domestic water-

use in rural Nicaragua. J. Trop. Med. Hyg. 93, 383–389. 

Sandsten H, Klaassen M. 2008. Swan foraging shapes spatial distribution of two 

submerged plants, favouring the preferred prey species. Oecologia. 156: 569–576. 

Santos TY. 2009. Thesis: Improving forest governance in Belize: stepping stones 

towards community forest management. Master of Science in Environmental 

Socioeconomics Turrialba, Costa Rica. 



Chapter 7                                                                                               Literature Cited 

245 
 

Sapkota IP, Odén PC. 2008. Household Characteristics and Dependency on 

Community Forests In Terai Of Nepal. International Journal of Social Forestry (IJSF). 

1(2): 123-144. 

Scharlemann JP, Balmford A, Green RE.  2005. The level of threat to restricted-range 

bird species can be predicted from mapped data on land use and human population. 

Biol. Conserv. 123: 317–326. 

Scherl lM, Forte J. 2000. IWOKRAMA – International Centre for Rain Forest 

Conservation and Development. (www.iwokrama.org) 

Schork MA, Remington RD. 2010. Statistic with application to the biological and 

health sciences. Eds.3rd. Made in the USA Lexington, KY. ISBN: 1449945929; 

ISBN: 13:9781449945923. 

Schuyt K, Brander L. 2004. The economic values of the world’s wetlands. Swiss 

Agency for the Environment, Forest and Landscape (SAEFL). Amsterdam. 

 

Scott D. 1989. A Directory of Asian Wetlands. IUCN. p.1181. 

Seabrook-Davison MNH. 2010. Thesis: An evaluation of the conservation of New 

Zealand‘s threatened biodiversity: management, species recovery and legislation. In 

Ecology at Massey University, Aukland, New Zealand. 

Searle MP, Owen LA. 1999. The evolution of the Indus River in relation to 

topographic uplift, erosion, climate and geology of Western Tibet, the Trans-

Himalayan and High Himalayan ranges, In: The Indus River : Biodiversity, resources, 



Chapter 7                                                                                               Literature Cited 

246 
 

humankind (Eds.) Meadows A. and P.S. Meadows) Oxford University Press, Karachi, 

Pakistan. p.210-230. 

Sebele LS. 2010. Community-based tourism ventures, benefits and challenges: Khama 

Rhino Sanctuary Trust, Central District, Botswana. Tourism Management. 31: 136–

146. 

Secretariat of the Convention on Biological Diversity, World Tourism Organization 

and the United Nations Environment Programme 2009. Tourism for Nature and 

Development: A Good Practice Guide. Montreal. p. 48 + iii. 

Sekhar NU. 1998. Crop and livestock depredation caused by wild animals in protected 

areas: the case of Sariska Tiger Reserve, Rajasthan, India. Environ Conserv. 25: 160–

171. 

Sekhar NU. 2003. Local people’s attitudes towards conservation and wildlife tourism 

around Sariska Tiger Reserve, India. J. Environ Manage. 69: 339–347. 

SER (Society for Ecological Restoration) International Science and Policy Working 

Group. 2004. The SER International Primer on Ecological Restoration. Tucson. 

Shah SL. 1982. Ecological degradation and future of agriculture of agriculture in the 

Himalaya. Indian Journal of Agricultural Economics. 37: 1-22. 

Shahabuddin G, Rao M. 2010. Do community-conserved areas effectively conserve 

biological diversity? Global insights and the Indian context. Biological Conservation 

xxx: xxx–xxx. 



Chapter 7                                                                                               Literature Cited 

247 
 

Shannon CE, Weaver W. 1949.The mathematical theory of communication. Univ. 

Illinois Press. Urbana. p.117. 

Sharafuddin AM. 1990. Towards Sustainable Development: Environmental 

Awareness and Education in Bangladesh. A Background Paper Prepared for National 

Conservation Strategy of Bangladesh, September’ 1990, Ministry of Environment and 

Forest, Government of the People’s Republic of Bangladesh and National 

Conservation Strategy of Bangladesh.  

Sharma UR, Shaw WW. 1993. Role of Nepal`s Chitwan National Park in meeting the 

grazing and fodder needs of local people. Environmental Conservation. 20: 139-142. 

Shelly SY. 2011. Ethno-environmental study of resilience to climate change, Taunsa 

Barrage Wildlife Sanctuary, Pakistan. Wildlife and Ecology. Faculty of Fisheries and 

Wildlife. University of Veterinary and Animal Sciences Lahore Pakistan. p.85. 

Sheri AN, Saied T. 1975. Revised list of freshwater fish fauna of Pakistan. Pakistan J. 

Agri. Sci. (12): 69-76. 

Shinwari Z, Watanabe T, Rehman M, Youshikawa T. 2006. A pictorial guide to 

Medicinal Plants of Pakistan. KUST. Kohat, Pakistan. 

Shinwari ZK. 2010. Review: Medicinal plants research in Pakistan. Journal of 

Medicinal Plants Research. 4(3): 161-176. 

Shova T, Hubacek K. 2011. Drivers of illegal resource extraction: an analysis of 

Bardia National Park, Nepal. J Environ Manage. 92(1): 156-64. 



Chapter 7                                                                                               Literature Cited 

248 
 

Siddiquia PJA, Farooqa S, Shafiquea S, Burhana ZN, Farooqia Z. 2008. Conservation 

and management of biodiversity in Pakistan through the establishment of marine 

protected areas. Ocean and Coastal Management. 51: 377-382. 

Simpson EH. 1949. Measurement of diversity. Nature. 163: 688. 

Sims KRE. 2010. Conservation and development: Evidence from Thai protected areas. 

Journal of Environmental Economics and Management. 60: 94–114. 

Singh JS, Singh, SP, Ram J. 1988. Fodder and Fuelwood Resources of Central 

Himalaya: Project Report, Planning Commission, Government of India, New Delhi. 

p.159. 

Singh NC. 1996. Community adaptation and sustainable livelihoods: Basic issues and 

principles. International Institute for Sustainable Development 161 Portage Avenue 

East, Winnipeg, MB, Canada. p.30. 

Sinha RK. 2007. Sustainable development striking a balance between economy and 

ecology. Section III: Resource optimization for sustainable development: extending 

the life of natural resources through eco-efficient use and development of new 

manmad resources. Pointer publishers. p.199-329. 

Skonhoft A. 2007. Economic modeling approaches for wildlife and species 

Conservation. Ecological economics. 62: 223–231. 

Smith JA. 1999. The behavior and performance of young micro firms: evidence from 

businesses in Scotland. Small Business Economics. 13: 185– 200. 



Chapter 7                                                                                               Literature Cited 

249 
 

Snelson JT. 1975. Animal ectoparasites and disease vectors causing major reductions 

in world food supplies. FAO Plant Prot. Bull., 13: 103–114. 

Songorwa AN. 1999. Community-Based Wildlife Management (CWM) in Tanzania: 

Are the Communities Interested? World Development. 27(12): 2061±2079. 

Squire L. 1991. ‘Introduction: Poverty and adjustment in the 1980s’, The World Bank 

Economic Review. 5(2): 177-185. 

Stirling G, Wilsey BJ. 2001. “Empirical relationships between species richness, 

evenness and proportional diversity” American Naturalist. 158: 286-300. 

Stohlgren TJ. 1994. Planning long-term vegetation studies at landscape scales. In: 

Powell TM, Steek JH (eds). Ecological Time Series. Chapman and Hall, New Jersey. 

p.209- 241. 

Straede S, Treue T.2006. Beyond buffer zone protection: a comparative study of park 

and buffer zone products' importance to villagers living inside Royal Chitwan 

National Park and to villagers living in its buffer zone. J Environ Manage. 78(3): 251-

67. 

Sudhersan C, Abo El-Nil M, Hussain J. 2003. Tissue culture technology for the 

conservation and propagation of certain native plants. Journal of Arid Environments. 

54: 133-147. 

Swanson TM, Barbier EB. (Eds.) 1992. Economics for the Wilds: Wildlife, Wildlands, 

Diversity and Development. Earthscan, London. 



Chapter 7                                                                                               Literature Cited 

250 
 

Tataw C. 2001. Socio-Economic overview of the Banyang-mbo Wildlife Sanctuary 

villages. Cameroon Biodiversity Programme Banyang-Mbo Wildlife Sanctuary 

Project. A report prepared by Tataw Christine for: the WCS Banyang-Mbo Wildlife 

Sanctuary Project; The Ministry of Environment and Forestry; and the Ministry of 

Scientific Research, Cameroon. 

Thompson M, Serneels S, Ole Kaelo D, Trench P. 2009. Maasai Mara – Land 

Privatisation and Wildlife Decline: Can Conservation Pay Its Way? In Staying 

Maasai? Livelihoods, Conservation and Development in East African Rangelands, 

Homewood K, Kristjanson P, Trench P (eds.). Springer. 77-110. 

Tilman D. 1997. Biodiversity and Ecosystem Functioning. In: Daily, G. (ed.). Nature's 

Services: Societal Dependence on Natural Ecosystems. Washington, D.C: Island 

Press, pp. 93–112. 

Topp-Jørgensen E, Poulsen MK, Lund JF, Massao J. 2005. “Community-based 

monitoring of natural resource use and forest quality in montane forests and miombo 

woodlands of Tanzania.” Biodiversity and Conservation. 14: 2653–2677. 

Torell M, Salamanca AM, Ahmed M. 2001. Management of wetland resources in the 

lower Mekong Basin: issues and future directions. Naga, The ICLARM Quarterly. 24: 

4–10. 

Treue T, Nathan I. 2007. Community-based natural resource management. Technical 

Note. Copenhagen, Ministry of Foreign Affairs of Denmark Technical Advisory 

Service. 



Chapter 7                                                                                               Literature Cited 

251 
 

Turner RK, van den Bergh JCJM, Soderqvist T, Barendregt A, Straaten J, Maltby E, 

van Ierland EC. 2000. The values of wetlands: landscape and institutional perspectives 

ecological-economic analysis of wetlands: scientific integration for management and 

policy. Ecological Economics. 35: 7–23. 

Tuxill J, Nabhan GP. 2001. People, Plants67 S. A. Mukul et al. and Protected Areas: 

A Guide to In Situ Management. Earthscan, London, UK. p.248. 

Twyman C. 2001. Natural resource use and livelihoods in Botswana’s Wildlife 

Management Areas. Applied Geography. 21:  45–68. 

Urooj N, Sahato GA, Lashari KH, Korai AL, Palh ZA, Naqvi HS. 2011. 

Ichthyodiversity of River Indus, at Jamshoro District, Sindh.Sindh Univ. Res. Jour. 

(Sci. Ser.). 43(1): 13-18. 

Usman M. 2009. Thesis: Socio-Economic Determinants of poverty. A case of 

Pakistan. Development and International Relations, Aalborg University, Denmark. 

p.101. 

USNPS 1996. Criteria for ParklandsQ, http://www.nps.gov/legacy/citeria.html. 

Vodouhe FG, Coulibaly O, Adegbidi A, Sinsin B. 2010. Community perception of 

biodiversity conservation within protected areas in Benin For. Policy Econ. 12: 505–

512. 

Walpole MJ, Goodwin HJ. 2001. Local attitudes towards conservation and tourism 

around Komodo National Park, Indonesia. Environ Conserv. 28: 160–166. 



Chapter 7                                                                                               Literature Cited 

252 
 

Walter GR. 2002. Economics, ecology-based communities, and sustainability. 

Ecological Economics. 42: 81–87. 

Website:1: 

http://www.wildlifeofpakistan.com/IntroductiontoPakistan/forestsofPakistan.htm 

http:::www.ramsar.org:index.html 

Weihrich H. 1982. The TWOS matrix—a tool for situation analysis. Long Range 

Planning. 15: 54–66. 

Wells MP, Brandon KE. 1992. People and Parks: Linking protected area management 

with local communities. The World Bank, Washington, D.C. 

Western D, Wright RM. (eds.) 1994. Natural connections: Perspectives in community 

based conservation. Washington, DC: Island Press. 

Whittaker RH. 1977. In: Hecht, M.K., Steere, W.C., Wallace, B. (Eds.) .Evolution of 

species diversity in land communities Evolutionary Biology. Plenum, New York. 10: 

1–67. 

Wilcove DS, Rothstein D,  Dubow J, Phillips A, Losos E. 1998. Quantifying threats to 

imperiled species in the United States. Bioscience. 48: 607-615. 

Wilshusen PR, Brechin SR, Fortwangler CL, West PC. 2002. Reinventing a square 

wheel: critique of a resurgent ‘‘protection paradigm’’ in international biodiversity 

conservation. Society and Natural Resources. 15: 17–40. 

Wood A, Hailu A, Abbot P, Dixon A. 1998. Sustainable management of wetlands in 

ethiopia: local knowledge versus government policy. Strategies for wise use of 



Chapter 7                                                                                               Literature Cited 

253 
 

wetlands: best practices in Participatory Management Proceedings of a Workshop held 

at the 2nd International Conference on Wetlands and Development. 

World Resources Institute 2005. World Resources 2005 (World Resources Institute in 

collaboration with the United Nations Development Programme, United Nations 

Environment Programme, and the World Bank, Washington, DC). 

WWF-Pakistan 2006. Annual Report. Published by the Communications Division 

WWF-Pakistan. p18. 

Yamane T. 1967. Elementary Sampling Theory. Prentice-Hall, Inc., Englewood Cliffs, 

N.J. p.258. 

Ziran Z. 1999. Natural resources planning, management, and sustainable use in China. 

Resources Policy. 25(4): 211-220. 

 



Chapter 7                                                                                               Literature Cited 

254 
 

APPENDICES 

Appendix-1 

Detailed of field surveys. 

N
o. 

Survey 
dates Purpose of survey 

1 
10-
14/4/2009 Preliminary survey  

2 
16-
18/05/2009 

Socio-economic survey of Bait Qaimwala and Basti 
Allahwali; biodiversity survey 

3 
4-
6/06/2009 

Socio-economic survey of Jannu village and biodiversity 
survey 

4 
2-
4/07/2009 

Socio-economic survey of Bait Qaimwala and Basti 
Allahwali; biodiversity survey 

5 
2-
4/08/2009 

Socio-economic survey of Bait Qaimwala and Basti 
Allahwali; biodiversity survey 

6 
4-
6/09/2009 

Socio-economic survey of Jannu village and biodiversity 
survey 

7 
2-
4/10/2009 

Socio-economic survey of Bait Qaimwala, Basti 
Allahwali and Jannu; biodiversity survey 

8 
6-
8/11/2009 

Socio-economic survey of Jannu village and biodiversity 
survey 

9 
4-
6/12/2009 Biodiversity Survey 

10 
1-
3/01/2010 Biodiversity Survey; meetings with the local's 

11 
11-
16/02/2010 Workshop and training ; biodiversity survey 

12 
5-
7/03/2010 Biodiversity Survey; meetings with the local's 

13 
3-
4/04/2010 Biodiversity Survey; meetings with the local's 

14 
7-
8/05/2010 

Socio-economic survey of Bait Qaimwala, Basti 
Allahwali and Jannu; biodiversity survey 

15 
4-
6/06/2010 

Biodiversity survey and meetings with the Department of 
Fishries and Wildlife  

16 
10-
11/07/2010 Biodiversity Survey; meetings with the local's 

17 
4-
6/08/2010 

Socio-economic survey of Bait Qaimwala, Basti 
Allahwali and Jannu; biodiversity survey 

18 
11-
12/09/2010 

Socio-economic survey of Bait Qaimwala, Basti 
Allahwali and Jannu; biodiversity survey 

19 
7-
9/10/2010 

Biodiversity survey and meetings with the villagers of 
Jannu village 

20 
5-
7/11/2010 Biodiversity Survey; meetings with the local's 

21 
4-
5/12/2010 Biodiversity Survey 

22 
13-
15/01/2011 Biodiversity Survey 
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23 
6-
7/02/2011 Biodiversity Survey 

24 
12-
13/03/2011 Biodiversity Survey; meetings with the local's 

25 
10-
12/04/2011 

Socio-economic survey of Bait Qaimwala, Basti 
Allahwali and Jannu; biodiversity survey 

26 

April, 
2011-April, 
2012 

Site management plan andrecommendations were 
prepared by the help of TB community 

Appendix-2 

Participatory Human Resource Interaction Appraisal (PHRIA) Performa  

Questionnaire 1 

Physical and Human Description of the Village 

1. Name of Village:  

2. Geographical Location: 

3. Mode of access to the community and time from any central location: 

4. Number of Households: 

5. Average number of people/household: 

6. Ethnic background of households 

No. of local residents (Balochi): 

No. of outsiders: 

No. of fishermen: 

No. of other household: 

7. Number of settlements administered by the union council: 
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8. Total number of people in the village (males and females): 

1.1.1.1 Physical environment 

9. Condition of Village Land:  

10. Relief type (flat, undulating, hilly, mountainous): 

11. Fresh water (swamps, ponds, lakes, springs, rivers, streams): 

12. Soils: 

13. Vegetation (forest, scrub, savannah): 

14. Climate (are rainfall records kept): 

15. What is the area of land that your village has title to?  

16. Has it been demarcated? 

17. Have you ever formally applied for an extension of land? If yes, give details. 

18. If you do not have title, have you applied to the relevant authorities for title? 

19. Do you know how much of your land is cultivated? 

20. Do you know how much of your land is used for grazing?Do you know how 

much of your land is used for logging? 

21. Do you know how much of your land is used for hunting? 

2 Institutions and material resources in the Village 

22. School (description of status): 
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23. Health Post (description of status; malaria update): 

24. Union Council Officers (composition, names of people, description of status): 

25. Which councillors represent which areas? 

26. Resource Centre/Sewing groups (description of status): 

27. Village library (description of status and content): 

28. Mosques: 

29. Sports club: 

30. Wildlife Club: 

31. Any other clubs or associations: 

32. Access to potable water? 

33. How many boats does the union council have? (What type are they? Do they 

have motors? What type of motor?) 

34. How is the boat use records kept?  

35. What is the present condition of the boat/engine? 

36. Detail of agricultural tools (types, source government or self)? 

37. Does farmer shares their agricultural tools with each other or not? 

38. Does the village have a herd of cattle? What is the present condition? Who is in 

charge? 
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39. How many households have no livestock (excluding chickens): 

40. How many households have more than 10 cows? 

41. How many households have more than 10 horses? 

42. How many households have more than 10 donkeys? 

43. How many households have more than 10 sheep? 

44. How many households have more than 10 camels? 

45. Is there a village farm? What is the present condition? Who is in charge? 

46. Does the village have any type of vehicle? What is the present condition? Who 

is in charge? 

47. Does the village have a communication radio? What is the present condition? 

Who is in charge? 

48. When is the village market day? Is there a village tax levied on sales? 

2.1.1 Infrastructure materials/facilities 

49. How many bricks are used to make a house? Are bricks fired or sun dried? 

50. How much does each brick cost for a villager and for an outsider? 

51. How is brick making organized in the village? 

52. On average, what percentage of householders make their own adobe bricks? 

53. On average, what percentage of householders make their own burnt bricks? 
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54. Population Age Structure 

Name of Resource Persons Collecting Information:  

Date: 

Comments about Collecting the Information (Did you have any problems gathering 

the information for this questionnaire? If yes, what were they and for what reasons? 

What would you suggest to prevent these problems again?) 
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Questionnaire 2 

Village Economy 

Name of Village: 

Farming 

1. How many households cultivate for subsistence? 

2. List the type of inputs for subsistence farming (e.g. fencing) and the costs of 

each input: 

3. How many households cultivate or sell a cash crop? 

4. List the type of inputs for cash crop (e.g. hire of tractor for ploughing land, or 

fertiliser) for production and the costs of each input: 

5. List average quantity of farm produce sold last year, and the price paid per 

pound:  

6. How much of that farm produce was sold outside the village and how much 

inside? 

7. What was the average income earned from sales of farm produce (inside and 

outside village by households last year? 

Fishing 

8. How many fishers are there in the village (how many male? female?): 



Chapter 7   Literature Cited 

261 
 

9. List the type of inputs (including implements used) a fisher has to make and the 

cost of each input: 

10. List the average Kilo of fishes caught in the last three months per fisher: 

11. How much (what percentage?) of the fishing catch is sold on average? What 

percentage for home use? 

12. On average, what percentage is sold inside and outside the village? 

13. List the price(s) per Kilo for fresh, smoked, salted fish: 

Hunting 

14. How many hunters are there in the village? (all male?) 

15. What type of weapons are used for hunting? Which ones are made locally? 

16. How many hunters have hunting dogs? 

17. List the type of inputs a hunter needs to go hunting and the cost: 

18. List the average number of animals hunted in the last three months per hunter: 

19. How much (what percentage?) of each animal is sold on average? What 

percentage is for home use? 

20. On average, what percentage of animals is sold inside and outside the village? 

2.1.1.1 Trapping/Wildlife trade 
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21. List species trapped, quantity for each species, price(s) paid for each species last 

year: 

2.1.1.2 Gathering 

22. List species gathered, quantity for each species, price(s) paid for each species 

last year: 

2.1.1.3 Timber harvesting 

25. List species and quantity of timber harvested per year by villagers: 

26. List species and quantity of timber sold outside village during the last year: 

27. List prices paid by buyers for each species: 

28. List prices paid for timber when sold to villagers: 

29. Are royalties paid on timber cut? If yes, how much, and to whom paid? 

Shops 

30. List number of shops in the village (name of proprietor, when business was 

started, value of stock at cost price, income earned per month): 

37. If yes, when was it constructed?  

38. How is the guest house run? 

39. What are the charges for the guest house? 
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40. How many visitors passed through the village last year? How many Pakistani? 

Foreign tourists? How many scientists? 

41. What are the views of villagers regarding visits by Pakistani? Foreign tourists? 

Scientists? 

42.  How much cash revenue was earned from tourism last year? 

Other 

44. How much cash revenue was earned by the village from other sources last year? 

45. What would you say defines a person as needy in the village? 

46. What would you say defines a person as rich in the village? 

47. What is the average income of a household per month (excluding salaried 

persons) 

48. List the main sources of cash revenue by order of importance (pension, 

employment, sale of produce): 

49. How much money on average is brought or sent back to the village by workers 

from foreign or elsewhere? 

50. List the salaried workers in the village and income: 

51. How many persons from the village are working outside (in foreign, within the 

region, in Pakistan)? 

52. On average how much time do these persons spend away from the village?  
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53. On average, during which months do most workers seek work outside the 

village? 

54. How much is a day’s pay for work done inside the village (working for another 

villager)? 

55. How many hours make up a day’s work in the village? From what time to what 

time? 

56. List the methods of payment used for work done by villagers for other villagers. 
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Questionnaire 3 

Human and Resource Interaction 

Name of Village: 

Farming 

1. How many farming areas are there for this village? 

2. What is the average distance to farming areas from village center (for dry and 

rainy seasons)? 

3. How many acres under cultivation for subsistence farming (how much virgin 

land used? How much second growth?) 

4. How many acres under cultivation for cash crop (how much virgin land used? 

how much second growth?) 

5. How much of the land cultivated in total is within the village boundary?  

6. If land under cultivation is outside the village boundary, list location(s), and 

number of acres in each area under cultivation: 

7. Has anything about farming changed in the last ten years?  

8. Any other comments about farming? 

3 Fishing 

9. What are the months of the year when fishing is best? 
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10. List the number and location of fishing areas used by this village. 

11. Which fishes are more commonly harvested at rainy and dry season (from the 

most frequently caught to the least for each season)? 

12. List all the methods used in fishing (how long spent fishing for each one of 

these methods?): 

13. How do you know where and when is best to get a fish? (comment for different 

types of fishes) 

14. Has the quantity and size of fish changed in the last ten years in the areas 

commonly used? 

15. Has there been much competition with outsiders for fishing areas? If yes, in 

what ways? 

16. Have the methods of fishing changed in the last ten years? If yes, in what ways? 

17. How many days per week on average are spent fishing per household (for dry 

and rainy season)? 

18. Any other comments about fishing? 

Hunting 

19. List the number and location of hunting areas used by this village (range of 

distances): 

20. Which months of the year are best for hunting? (for each species hunted): 
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21. What types of methods are used for hunting? How much time is involved for 

each type of hunting method? 

22. Which animals are more commonly harvested at rainy and dry season? (from 

most common to the rarest for each season) 

23. How do you know when and where is best to go hunting for an animal? 

(respond for each animal that is hunted) 

24. Have you noticed any changes in the availability and distribution of animals in 

the last ten years? (comment for each animal hunted) 

25. Is there any competition with outsiders for your usual hunting areas? If yes, in 

what ways? 

26. What animals or parts of them are used for ceremonial or cultural or medicinal 

purposes? (list type of animal and purposes) 

27. How many days per week are spent hunting per household (for dry and rainy 

season)? 

3.1 Trapping/wildlife trade 

28. How many trappers are there in the village? 

29. What species are trapped? 

30. What times of the year are best for trapping? 

31. Do you know when is the close and open season for trapping? 
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32. What was the quantity per species harvested last year? 

33. How do you know where and when to trap an animal/bird? (comment for each 

different animal/bird trapped) 

34. Has anything changed about trapping in the last ten years? 

35. Any other comments about trapping? 

3.1.1.1.1.1 Gathering 

32. What products are gathered from the environment? 

33. Where do you go gathering for different products? (list products and location or 

area for each product) 

34. Is there competition with outsiders for the usual gathering areas used by people 

in this village? If yes, in what ways? 

35. What are the uses of each product gathered? 

36. Have you noticed any changes in availability of gathered products in the last ten 

years? 

37. Have you noticed any changes in the way the products are gathered in the last 

ten years? 

38. Any other comments about gathering? 

Timber harvesting 

35. What species and quantity of timber are used in the village? 
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36. What are the local uses of each type of timber? 

37. Have you noticed any changes in availability of timber in the last ten years? 

38. Have you noticed any changes in the way timber is harvested in the last ten 

years? 

39. Any other comments related to timber harvesting?  

Date:  
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Questionnaire 4 

Education and Resource Management 

Education 

1. School Enrolment – total number and breakdown by class level  

2. Rate of absenteeism: 

3. Rate of failure: 

4. List the trained teachers in the school: 

5. List the untrained teachers in the school: 

6. List the teachers in the school who do not belong to the village: 

7. List villagers attending training courses outside the village? List level and place 

of training: 

8. Name of Community Health Worker:  

9. List all training courses, and year, attended by CHW: 

10. List all the skills possessed by different villagers (name of villager, skill): 

11. List the books and teaching aids used in the school to teach pupils about the 

environment: 

12. List all the ways in which pupils are taught about Pakistani culture and 

language: 
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13. List number (and age) of people who cannot read and write English: 

14. How many persons did not complete primary school? 

15. List persons who completed secondary education: 

3.1.2 Management 

16. Are there, or were there ever, any traditional management systems related to the 

forest? 

17. Are there, or were there ever, any traditional management systems related to the 

wetlands? 

18. Are there any places in or near the village which are considered sacred (ie. out 

of bounds)? 

19. Are there, or were there ever, any traditional management systems related to 

fishing? 

20. Are there, or were there ever, any traditional management systems related to 

hunting? 

21. Are there any customs that restrict the harvesting or eating of any products from 

the forest or wetlands areas? If so, specify for each product? 

22. Are there boundaries now, or were there in the past, for hunting animals or 

fishing? 

23. Are there any known conflicts about hunting or fishing? 
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24. Are there any known conflicts about harvesting of any forest products? 

25. Are there any conflicts about farming? 

26. If there are conflicts relating to any of the above how have they been discussed 

or worked out? 

27. Are there any problems about hunting or fishing? 

28. Are there any problems about harvesting of any forest products? 

29. Are there any problems about farming? 

30. If there are problems relating to any of the above how have they been discussed 

or worked out? 

31. Have any solutions to the problems been developed? Have any been 

implemented? 

32. What do villagers perceive is needed to solve some of these problems? 

33. Would people like to see more management of the environment around them 

and of the wetlands or forest? If yes, what suggestion do you have about what should 

be done? 

34. What do you think will be the best way to implement activities related to 

management? 

35. How would villagers be willing to be involved in the management of the 

environment?  
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36. What specific services can the village provide for the conservation and 

management of natural resources? 

37. What would be needed for villagers to be able to provide such service? 

38. What are the specific skills that people would like to learn to be able to 

contribute to the management of the environment? 

39. Are there any areas of interest for ecotourism in or nearby your village? If yes, 

what are the specific attractions of each area? 

40. Do you know the wetlands? 

41. Do villagers use the wetlands and if so for what purposes? 

42. If villagers use the wetlands how often, when and for how long do they go 

there? 

43. What can you say about WWF program so far? 

44. Has WWF program had any impact in your village? If yes, in what ways? 

Name of Resource Persons Collecting Information:  

Date:  
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Appendix-3 

List of Respondents (Questionnaire Respondents from Taunsa barrage Wildlife 
Sanctuary). 

 

No. Name Gender Address Community 

1 Talib Hussain Male Basti Allahwali Fishing 

2 Amir Baksh Male Basti Allahwali Fishing 

3 Sakeena Bibi Female Basti Allahwali Fishing 

4 Raj Bibi Female Basti Allahwali Fishing 

5 Taj Bibi Female Basti Allahwali Fishing 

6 Fida Hussain Male Basti Allahwali Fishing 

7 Sajjad Hussain Male Basti Allahwali Fishing 

8 Amir mai Female Basti Allahwali Fishing 

9 Haseena Bibi Female Basti Allahwali Fishing 

10 Javed Iqbal Male Basti Allahwali Fishing 

11 Naseem Bibi Female Basti Allahwali Fishing 

12 Bashiran Mai Female Basti Allahwali Fishing 

13 Alah Wasai Female Basti Allahwali Fishing 

14 Kulsoom Bibi Female Basti Allahwali Fishing 

15 Haseena Azam Female Basti Allahwali Fishing 

16 Uzma Bibi Female Basti Allahwali Fishing 

17 Kosar Bibi Female Basti Allahwali Fishing 

18 Subhai mai Female Basti Allahwali Fishing 

19 Liaqat Hussain Male Basti Allahwali Fishing 

20 Rahim Baksh Male Basti Allahwali Fishing 

21 Azam Shabbir Male Basti Allahwali Fishing 

22 Salma Bibi Female Basti Allahwali Fishing 

23 Bashiran Bibi Female Basti Allahwali Fishing 

24 Shazia Bibi Female Basti Allahwali Fishing 

25 Manzoor Mai Female Basti Allahwali Fishing 

26 Muhammad Imran Male Basti Allahwali Fishing 

27 Heer Mai Female Basti Allahwali Fishing 

28 Kulsoom Hanif Female Basti Allahwali Fishing 

29 Nadeem Khan Male Basti Allahwali Fishing 
30 Muhammad Rafiq Male Basti Allahwali Fishing 

31 Mai Pathani Female Basti Allahwali Fishing 

32 Inam Ullah Male Basti Allahwali Fishing 

33 Sughran Bibi Female Basti Allahwali Fishing 

34 Allah Baksh Male Basti Allahwali Fishing 

35 Naseem Mai Female Basti Allahwali Fishing 
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36 Farzana Bibi Female Bait Qaimwala Fishing 

37 Zainab Bibi Female Bait Qaimwala Fishing 

38 Nazir Mai Female Bait Qaimwala Fishing 

39 Alam Khatoon Female Bait Qaimwala Fishing 

40 Bharawan Mai Female Bait Qaimwala Fishing 

41 Muhammad Ismail Male Bait Qaimwala Fishing 

42 Muhammad Shafi Male Bait Qaimwala Fishing 

43 Mehboob Khan Male Bait Qaimwala Fishing 

44 Sharifan Mai Female Bait Qaimwala Fishing 

45 Khalid Hussain Male Bait Qaimwala Fishing 

46 Ayesha Mai Female Bait Qaimwala Fishing 

47 Manzoor Hussain Male Bait Qaimwala Fishing 

48 Aziz Mai Female Bait Qaimwala Fishing 

49 Altaf hussain Male Bait Qaimwala Fishing 

50 Nasro Mai Female Bait Qaimwala Fishing 

51 Hafiz Ghulam Yaseen Male Basti Jannu Farmer 

52 Sajjad Hussain Male Basti Jannu Farmer 

53 M.Waqas Barar Male Basti Jannu Farmer 

54 Niaz Hussain Male Basti Jannu Farmer 

55 M.Tahir Brar Male Basti Jannu Farmer 

56 Abdul Majeed Male Basti Jannu Farmer 

57 M.Younis Brar Male Basti Jannu Farmer 

58 Maulvi M.Nawaz Brar Male Basti Jannu Farmer 

59 Maulvi Mushtaq Brar Male Basti Jannu Farmer 

60 M. Hussnain Male Basti Jannu Farmer 

61 M. Ramzan Male Basti Jannu Farmer 

62 Abdul Satar Male Basti Jannu Farmer 

63 Ahsan Farooq Male Basti Jannu Farmer 

64 Gulam Murtaza Male Basti Jannu Farmer 

65 Zhran Mai Female Basti Jannu Farmer 

66 Bashir Ahmad Male Basti Jannu Farmer 

67 Muhammad Ramzan Male Basti Jannu Farmer 

68 Mushtaq Hussan Male Basti Jannu Farmer 

69 M.Kashif Male Basti Jannu Farmer 

70 Humaira Khadam Female Basti Jannu Farmer 

71 Mushtaq Ahmad Brar Male Basti Jannu Farmer 

72 Irshad Hussan Male Basti Jannu Farmer 

73 M.Arshad Male Basti Jannu Farmer 

74 M.Numan Shah Male Basti Jannu Farmer 

75 Ashiq Hussan Male Basti Jannu Farmer 

76 Raza ul allah Male Basti Jannu Farmer 
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77 M.Nadir Male Basti Jannu Farmer 

78 Abid Hussan Male Basti Jannu Farmer 

79 M.Asif Male Basti Jannu Farmer 

80 Mahboob Asger Male Basti Jannu Farmer 

81 Waseem Ahmad Male Basti Jannu Farmer 

82 Manzoor Hussain Male Basti Jannu Farmer 

83 Saeed Ahmad Male Basti Jannu Farmer 

84 M.Rafeeq Male Basti Jannu Farmer 

85 Kniz Fatima Female Basti Jannu Farmer 

86 Kalsom Mai Female Basti Jannu Farmer 

87 M.Ismail Male Basti Jannu Farmer 

88 Manzoor Baksh Male Basti Jannu Farmer 

89 M.Huzafa Male Basti Jannu Farmer 

90 Allah Bkhsh Male Basti Jannu Farmer 

91 M.Ramzan Male Basti Jannu Farmer 

92 Bushra Hader Female Basti Jannu Farmer 

93 M.Yaqoob Male Basti Jannu Farmer 

94 Mehboob Ahmad  Male Basti Jannu Farmer 

95 Khalid Shahzad Male Basti Jannu Farmer 

96 Mukhtar Ahmad Male Basti Jannu Farmer 

97 M.Ijaz Male Basti Jannu Farmer 

98 Mazher Iqbal Male Basti Jannu Farmer 

99 M.Bilal Ahmad Male Basti Jannu Farmer 

100 Malik Tariq Aleem Male Basti Jannu Farmer 

101 Muhammad Iqbal Channr Male Basti Jannu  Farmer 

102 Malik Saleem Brar Male Basti Jannu  Farmer 

103 Syed Zameer Hussain Shah Male Basti Jannu  Farmer 

104 Moulvi Muhammad Nawaz Male Basti Jannu  Farmer 

105 Malik Mulazim Hussain Male Basti Jannu  Farmer 

106 Malik Riaz Hussain Male Basti Jannu Farmer 

107 Malik Zubair Male Basti Jannu  Farmer 

108 Moulvi Younis Male Basti Jannu  Farmer 

109 Ashiq Hussain Chundrar Male Basti Jannu  Farmer 

110 Sadaam Hussain Male Basti Jannu  Farmer 

111 Muhammad Nawaz Brar Male Basti Jannu  Farmer 

112 Moulvi Manzoor Male Basti Jannu  Farmer 

113 Moulvi Zahid Male Basti Jannu  Farmer 

114 Mailk Saraaj Male Basti Jannu  Farmer 

115 Moulvi Ijaz Male Basti Jannu  Farmer 

116 Moulvi Mushtaq Male Basti Jannu  Farmer 

117 Malik Muhammad Younis Male Basti Jannu  Farmer 
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118 Mailk Kashif Male Basti Jannu  Farmer 

119 Malik Junaid Male Basti Jannu  Farmer 

120 Malik Ehsan Male Basti Jannu  Farmer 

121 Muhammad Akhtar Dasti Male Basti Jannu  Farmer 

122 Malik Ijaz Ahmed Male Basti Jannu  Farmer 

123 Riaz Hussain Dasti Male Basti Jannu  Farmer 

124 Malik Sheraz Male Basti Jannu  Farmer 

125 Dildar Hussain Dasti Male Basti Jannu  Farmer 

126 Elahi Buksh Male Basti Jannu  Farmer 

127 Muhammad Imran Male Basti Jannu  Farmer 

128 Malik Khadim Hussain Male Basti Jannu  Farmer 

129 Ghulam Akbar Dedar Male Basti Jannu  Farmer 

130 Muhammad Omar Male Basti Jannu  Farmer 

131 Ghulam Rasool Dasti Male Basti Jannu  Farmer 

132 Moulvi Nizam Male Basti Jannu  Farmer 

133 Malik Javed Male Basti Jannu  Farmer 

134 Muhammad Shafiq Bohar Male Basti Jannu  Farmer 

135 Muhammad Ramzan Male Basti Jannu  Farmer 

136 Muhammad Yousuf Male Basti Jannu  Farmer 

137 Muhammad Sadique Male Basti Jannu  Farmer 

138 Muhammad Asif Male Basti Jannu  Farmer 

139 Malik Niaz Male Basti Jannu  Farmer 

140 Malik Waqas Male Basti Jannu  Farmer 

141 Muhammad Irfan Male Basti Jannu  Teacher 

142 Qadir Buksh Dalu Male Basti Jannu  Farmer 

143 Muhammad Waseem Male Basti Jannu  Farmer 

144 Muhamad Osama Male Basti Jannu  Farmer 

145 Muhammad Ali Male Basti Jannu  Farmer 

146 Muhammad Khawar Faraz Male Basti Jannu  Farmer 

147 Abdul Rasheed Male Basti Jannu  Farmer 

148 Ahmed Nawaz Male Basti Bait Qaimwala  Fishing 

149 Muhammad Saeed Male Basti Bait Qaimwala  Basket making 

150 Ghulam Shabir Male Basti Bait Qaimwala  Basket Making 

151 Khalid Hussain Male Basti Bait Qaimwala  Labourer 

152 Muhammad Mujtaba Male Basti Bait Qaimwala  Labourer 

153 Shahbudin Gadi Male Basti Bait Qaimwala  Labourer 

154 Muhammad Mohsin Farooq Male Basti Bait Qaimwala  Fishing 

155 Ameer Hussain Male Basti Bait Qaimwala  Labourer 

156 Sajjad Hussain Male Basti Bait Qaimwala  Labourer 

157 Ghulam Nabi Male Basti Bait Qaimwala  Labourer 

158 Yaseen Khan Male Basti Bait Qaimwala  Labourer 
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159 Muhammad Mahboob Male Basti Matwani Wala  Labourer 

160 Muhammad Ismael Male Basti Matwani Wala  Labourer 

161 Asad Brar Male Basti Jannu  Farmer 

162 Malik Muhammad Hamza Male Basti Jannu  Farmer 

163 Malik Muhammad Ali Male Basti Jannu  Farmer 

164 Muhammad Asif Pirhar Male Basti Bait Qaimwala  Labourer 

165 Rae Asif Pirhar Male Basti Bait Qaimwala  Labourer 

166 Rae Amir Male Basti Bait Qaimwala  Labourer 

167 Rae Abdul Qadoos Pirhar Male Basti Bait Qaimwala  Labourer 

168 Malik Nazar Hussain Male Basti Bait Qaimwala  Labourer 

169 Malik Elahee Buksh Male Basti Bait Qaimwala  Labourer 

170 Malik Noor Muhammad Male Basti Bait Qaimwala  Labourer 

171 Malik medKhaleel Ah Male Basti Bait Qaimwala  Fishing 

172 Muhammad Shoaib Gadi Male Basti Jannu  Farmer 

173 Malik Riaz Hussain Male Basti Jannu  Farmer 

174 Sana Ullah Male Basti Jannu  Farmer 

175 Muhammad Wasif Male Basti Jannu  Farmer 

176 Malik Baghli Male Basti Jannu  Farmer 

177 Hafiz Muhammad Omar Male Basti Jannu  Farmer 

178 Malik Safdar Male Basti Jannu  Farmer 

179 Khadim Hussain Male Basti Matwani Wala  Farmer 

180 Enaam Ullah Male Basti Matwani Wala  Farmer 

181 Altaf Hussain Male Basti Matwani Wala  Farmer 

182 Peer Buksh Male Basti Matwani Wala  Farmer 

183 Muhammad Imran Male Basti Matwani Wala  Farmer 

184 Muhammad Shrife Male Basti Matwani Wala  Farmer 

185 Ghulam Sarwar Male Basti Matwani Wala  Farmer 

186 Mukhtiyar Hussain Male Basti Matwani Wala  Farmer 

187 Muhammad Aslam Male Basti Matwani Wala  Farmer 

188 Muhammad Rafique Male Basti Matwani Wala  Farmer 

189 Khalid Hussain Male Basti Matwani Wala  Farmer 

190 Malik Mazhar Male Basti Matwani Wala  Farmer 

191 Saeed Ahmed Male Basti Matwani Wala  Farmer 

192 Ghulam Qasim Male Basti Matwani Wala  Farmer 

193 Zahid Hussain Male Basti Matwani Wala  Farmer 

194 Muhammad Shrife Male Basti Matwani Wala  Farmer 

195 Muhammad Rustum Male Basti Matwani Wala  Farmer 

196 Muhammad ISmael Male Basti Matwani Wala  Farmer 

197 Malik Allah Ditta Male Basti Matwani Wala  Farmer 

198 Muhammad Ehhsin Farooq Male Basti Matwani Wala  Farmer 

199 Muhammad Junaid Male Basti Matwani Wala  Farmer 
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200 Ghulam Qadir Male Basti Matwani Wala  Farmer 

201 Haq Nawaz Male Basti Matwani Wala  Farmer 

202 Fida Hussain Male Basti Matwani Wala  Farmer 

203 Khalid Bilal Male Basti Matwani Wala  Farmer 

204 Liaqat Hussain Male Basti Matwani Wala  Farmer 

205 Saeed Ahmed Male Basti Matwani Wala  Farmer 

206 Malik Niaz Ahmed Male Basti Matwani Wala  Farmer 

207 Javed Iqbal Male Basti Matwani Wala  Farmer 

208 Khadim Hussain Male Basti Matwani Wala  Farmer 

209 Muhammad Rashid Male Basti Matwani Wala  Farmer 

210 Manzoor Hussain Male Basti Matwani Wala  Farmer 

211 Allah Buksh Male Basti Matwani Wala  Farmer 

212 Lal Khan Male Basti Matwani Wala  Labourer 

213 Khuda Buksh Male Basti Matwani Wala  Labourer 

214 Ghulam Haider Male Basti Bait Qaimwala  Fishing 

215 Ghulam Akbar  Male Basti Bait Qaimwala  Basket making 

216 Muhammad Ismael Male Basti Matwani Wala  Labourer 

217 Muhammad Riaz Male Basti Bait Qaimwala  Basket making 

218 Fida Hussain Male Basti Bait Qaimwala  Basket making 

219 Khalid Hussain Male Basti Bait Qaimwala  Basket making 

220 Nazar Buksh Male Basti Bait Qaimwala  Basket making 

221 Ghulam Sarwar Male Basti Bait Qaimwala  Basket making 

222 Khalid Husaain Male Basti Bait Qaimwala  Basket making 

223 Liaqat Hussain Male Basti Matwani Wala  Farmer 

224 Javed Iqbal Male Basti Matwani Wala  Farmer 

225 Muhammad Bilal Male Basti Matwani Wala  Labourer 

226 Muhammad Rashid Male Basti Matwani Wala  Labourer 

227 Khadim Hussain Male Basti Matwani Wala  Farmer 

228 Altaf Hussain Male Basti Matwani Wala  Labourer 

229 Abdul Majeed Male Basti Matwani Wala  Labourer 

230 Dildar Hussain Male Basti Matwani Wala  Farmer 

231 Muhammad Iqbal Channr Male Basti Jannu  Farmer 

232 Yaseen Kumhar Male Basti Jannu  Farmer 

233 Malik Saeed Male Basti Jannu  Farmer 

234 Shakir Husaain Male Basti Jannu  Farmer 

235 Allah Buksh Male Basti Jannu  Farmer 

236 Lal Khan Male Basti Jannu  Farmer 

237 Muhammad Aslam Male Basti Jannu  Farmer 

238 Malik Ejaz Ahmed Male Basti Jannu  Farmer 

239 Malik Younis Male Basti Jannu  Farmer 

240 Abid Hussain Male Basti Jannu  Farmer 
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241 Muhammad Saleem Male Basti Jannu  Farmer 

242 Sarwar Mazari Male Basti Bait Qaimwala  Farmer 

243 Aslam Mazari Male Basti Bait Qaimwala  Farmer 

244 Shahid Hussain Male Basti Bait Qaimwala  Fishing 

245 Khawar Khan Male Basti Bait Qaimwala  Fishing 

246 Mulazim Hussain Male Basti Bait Qaimwala  Labourer 

247 Nazir Khan Male Basti Bait Qaimwala  Labourer 

248 Haider Khan Male Basti Bait Qaimwala  Fishing 

249 Shahid Hussain Male Basti Bait Qaimwala  Fishing 

250 Zawahir Hussain Male Basti Bait Qaimwala  Fishing 

251 Irshad Khan Male Basti Bait Qaimwala  Fishing 

252 Faisal Hameed Male Basti Bait Qaimwala  Labourer 

253 Khaliq Dar Male Basti Bait Qaimwala  Labourer 

254 Ashiq Hussain Male Basti Bait Qaimwala  Farmer 

255 Muhammad Nasir Khan Male Basti Bait Qaimwala  Farmer 

256 Ghulam Haider Khan Male Basti Bait Qaimwala  Fishing 

257 Abdul Qadeer Rind Male Basti Bait Qaimwala  Farmer 

258 Yaseen Rind Male Basti Bait Qaimwala  Farmer 

259 Eshaq Ahmed Male Basti Bait Qaimwala  Labourer 

260 Talib Hussain Male Basti Bait Qaimwala  Fishing 

261 Fazal Din Male Basti Bait Qaimwala  Fishing 

262 Arshad Hussain Male Basti Bait Qaimwala  Labourer 

263 Nasir Hussain Male Basti Matwani Wala  Labourer 

264 Habib Ahmed Male Basti Matwani Wala  Farmer 

265 Abdullah Male Basti Matwani Wala  Farmer 

266 Kosar Abbas Male Basti Matwani Wala  Farmer 

267 Nusrat Hussain Male Basti Matwani Wala  Fishing 

268 Masheer Ahmed Male Basti Matwani Wala  Farmer 

269 Nazir Ahmed Male Basti Matwani Wala  Farmer 

270 Qadir Buksh Dalu Male Basti Matwani Wala  Farmer 

271 Abdul Majeed Male Basti Matwani Wala  Labourer 

272 Saraj Khan Male Basti Matwani Wala  Labourer 

273 Muhammad Mahboob Male Basti Matwani Wala  Labourer 

274 Qadeer Ahmed Male Basti Matwani Wala  Labourer 

275 Muhammad Akbar Male Basti Matwani Wala  Labourer 

276 Sadiq Hussain Male Basti Matwani Wala  Farmer 

277 Aziz Fatima Female Basti Jannu  Housewife 

278 Nimra Bibi Female Basti Jannu  Housewife 

279 Saira Gull Female Basti Jannu  Housewife 

280 Sonia Semaab Female Basti Jannu  Housewife 

281 Zarmeen Fatima Female Basti Jannu  Housewife 
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282 Kaneez Fatima Female Basti Jannu  Housewife 

283 Humaira Khadim Female Basti Jannu  Housewife 

284 Robina Gull Female Basti Jannu  Housewife 

285 Shahida Parveen Female Basti Jannu  Housewife 

286 Naseem Bibi Female Basti Jannu  Housewife 

287 Naseem Fiyaz Female Basti Jannu  Housewife 

288 Farzana Zia Female Basti Jannu  Housewife 

289 Suriya Bibi Female Basti Jannu  Housewife 

290 Najma Bibi Female Basti Jannu  Housewife 

291 Hameeda Bibi Female Basti Jannu  Housewife 

292 Shabana Bibi Female Basti Jannu  Housewife 

293 Nighat Bibi Female Basti Jannu  Housewife 

294 Shakeela Bibi Female Basti Jannu Housewife 

295 Rifaat Female Basti Jannu  Housewife 

296 Kaneez Bibi Female Basti Jannu  Housewife 

297 Kulsoom Bibi Female Basti Jannu  Housewife 

298 Shaheen Bibi Female Basti Jannu  Housewife 

299 Ruqiya Bibi Female Basti Jannu  Housewife 

300 Ashraf Bibi Female Basti Jannu  Housewife 

301 Kulsoom Majeed Female Basti Jannu  Housewife 

302 Snobar Bibi Female Basti Jannu Housewife 

303 Fozia Bibi Female Basti Jannu  Housewife 

304 Qurat Ul Ain Female Basti Jannu  Housewife 

305 Balqees Bibi Female Basti Jannu  Housewife 

306 Shehnaz Gull Female Basti Jannu  Housewife 

307 Lal Bibi Female Basti Jannu  Housewife 

308 Sanjeela Rauf Female Basti Jannu  Housewife 

309 Sumaira Yasmeen Female Basti Jannu  Housewife 

310 Rasheed Bibi Female Basti Jannu  Housewife 

311 Jannat Bibi Female Basti Jannu  Basket making 

312 Aisha Mai Female Basti Bait Qaimwala  Basket making 

313 Nazir Mai Female Basti Bait Qaimwala  Basket making 

314 Naseem Mai Female Basti Bait Qaimwala Basket making 

315 Haseena Mai Female Basti Bait Qaimwala  Basket making 

316 Mai fatima Female Basti Bait Qaimwala  Basket making 

317 Bashreean Mai Female Basti Bait Qaimwala  Basket making 

318 Sadan Mai Female Basti Bait Qaimwala  Basket making 

319 Naseem Bibi Female Basti Bait Qaimwala Basket making 

320 Noor Mai Female Basti Bait Qaimwala  Basket making 

321 Haseena Mai Female Basti Bait Qaimwala  Basket making 

322 Kulsoom Mai Female Basti Bait Qaimwala  Basket making 
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323 Ashraf Bibi Female Basti Bait Qaimwala  Basket making 

324 Anwar Mai Female Basti Bait Qaimwala  Basket making 

325 Haseena Mai Female Basti Bait Qaimwala  Housewife 

326 Hafeez Bibi Female Basti Bait Qaimwala  Housewife 

327 Ameer Mai Female Basti Bait Qaimwala  Housewife 

328 Zubaida Bibi Female Basti Bait Qaimwala  Housewife 

329 Samina Bibi Female Basti Bait Qaimwala  Housewife 

330 Noor Mai Female Basti Bait Qaimwala  Housewife 

331 Kosar Bibi Female Basti Bait Qaimwala  Housewife 

332 Aziz Mai Female Basti Bait Qaimwala  Housewife 

333 Bhrawan Mai Female Basti Bait Qaimwala  Housewife 

334 Aisha Mai Female Basti Bait Qaimwala  Housewife 

335 Bhar Mai Female Basti Bait Qaimwala  Basket making 

336 Zainab Bibi Female Basti Bait Qaimwala  Basket making 

337 Sarwar Mai Female Basti Bait Qaimwala  Basket making 

338 Bhakho Mai Female Basti Bait Qaimwala  Basket making 

339 Safia Mai Female Basti Bait Qaimwala  Housewife 

340 Shrefan Mai Female Basti Bait Qaimwala  Housewife 

341 Haseena Mai Female Basti Bait Qaimwala  Basket aking 

342 Maher Mai Female Basti Bait Qaimwala  Basket making 

343 Amina Mai Female Basti Jannu  Housewife 

344 Jindan Mai Female Basti Jannu  Housewife 

345 Mumtaz Mai Female Basti Jannu  Houseife 

346 Khadija Bibi Female Basti Jannu  Housewife 

347 Zohra Mai Female Basti Jannu  Housewife 

348 Shrife Bibi Female Basti Jannu  Housewife 

349 Kulsoom Mai Female Basti Matwani Wala  Basket making 

350 Ashraf Mai Female Basti Matwani Wala  Housewife 

351 Kaneez Bibi Female Basti Matwani Wala  Housewife 

352 Basheeran Mai Female Basti Matwani Wala  Housewife 

353 Bakhat Mai Female Basti Matwani Wala  Housewife 

354 Allah Wasai Female Basti Matwani Wala  Housewife 

355 Aziz Mai Female Basti Matwani Wala Housewife 

356 Tasleem Mai Female Basti Matwani Wala  Housewife 

357 Manzoor Mai Female Basti Matwani Wala  Housewife 

358 Ameer Bibi Female Basti Matwani Wala  Housewife 

359 Raaj Bibi Female Basti Matwani Wala  Housewife 

360 Uzma Bibi Female Basti Matwani Wala  Housewife 

361 Naseem Bibi Female Basti Matwani Wala  Housewife 

362 Najma Bibi Female Basti Matwani Wala  Housewife 

363 Shazia Bibi Female Basti Matwani Wala  Housewife 
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364 Aisha Bibi Female Basti Jannu  Housewife 

365 Hajira Mai Female Basti Jannu  Housewife 

366 Safia Mai Female Basti Jannu  Housewife 

367 Rimsha Farooq Female Basti Jannu  Student 

368 Muhammad Saleem Raza Male Basti Jannu  Farmer 

369 Sonia Semaab Female Basti Jannu  Student 

370 Muhamamd Salih Male Basti Jannu  Student 

371 Muhammad Tahir Male Basti Jannu  Student 

372 Shahid Aslam Male Basti Jannu  Student 

373 Tariq Aslam Male Basti Jannu  Student 

374 Sami Ullah Male Basti Jannu  Student 

375 Muhammad Aslam Awan Male Basti Jannu  Student 

376 Muhammad Naveed Khan Male Basti Jannu  Student 

377 Muhammad Huzaifa Saleem Male Basti Jannu  Student 

378 Sumaira Arshad Female Basti Jannu  Student 

379 Mehreen Mustaq Female Basti Jannu  Student 

380 Asifa Yousif Female Basti Jannu  Student 

381 Maria Kanwal Female Basti Jannu  Student 

382 Naureen Kausar Female Basti Jannu  Student 

383 Sania Sana Female Basti Jannu  Student 

384 Mariyum Rameen Female Basti Jannu  Student 

385 Fatima Khalid Female Basti Jannu  Student 

386 Naveera Mustaq Female Basti Jannu  Student 

387 Iram Fatima Female Basti Jannu  Student 

388 Iram Asfar Female Basti Jannu  Student 

389 Jawaria Kanwal Female Basti Jannu  Student 

390 Neelo Furha Female Basti Jannu  Student 

391 Kiran Fatima Female Basti Jannu  Student 

392 Abdul Rahman Male Basti Jannu  Farmer 

393 Shahbaz Ali Male Basti Jannu  Student 

394 Zahid Imran Male Basti Jannu  Student 
 



        Appendices 

284 
 

Appendix-4 

Shannon Weiner and Simpson’s Diversity Indices and annual count of avian diversity of TBWS 2009-2010. 

Sr. # Species name Occurrence April May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Maxim. pi H' C.I n(n-1)

1 Little Grebe or Dabchick Tachybaptus ruficollis YRR 32 40 32 22 10 32 21 54 56 72 61 41 72 0.001353842 -0.008941865 0.008480565 5112

2 Great Crested Grebe Podiceps cristatus WM 0 0 0 0 0 0 5 55 39 61 38 6 61 0.001147005 -0.007765911 0.007184923 3660

3 Black-necked Grebe Podiceps nigricollis   2 0 0 0 0 0 0 15 42 44 47 6 47 0.000883758 -0.00621399 0.005535925 2162

4 Great  Cormorant Phalaerocorax carbosinensis WM 45 8 9 12 5 6 7 218 441 449 619 12 619 0.011639276 -0.051834005 0.072909305 382542

5 Indian Cormorant Phalacrocorax fuscicollis SR 422 550 778 1110 990 550 220 44 60 34 66 62 1110 0.020871724 -0.080760212 0.130742049 1230990

6 Little Cormorant Phalacrocorax niger SR 210 370 660 553 660 412 160 110 32 55 12 44 660 0.012410214 -0.054471351 0.077738516 434940

7  Great Bittern Botaur usstellaris WM 0 0 0 0 0 0 2 0 14 4 4 0 14 0.000263247 -0.002169791 0.001648999 182

8 Night Heron  Nycticorax nycticorax SR 39 77 110 140 152 132 76 45 32 44 21 31 152 0.00285811 -0.016741649 0.017903416 22952

9 Indian Pond Heron Ardeola grayii YRR 79 82 89 98 56 77 112 62 37 56 67 41 112 0.002105976 -0.012979079 0.013191991 12432

10 Cattle Egret  Bubulcus ibis YRR 1210 4790 6730 7200 7100 4200 762 150 178 120 42 95 7200 0.135384153 -0.270719427 0.848056537 51832800

11 Little White Egret Egretta garzetta PM 455 350 4200 6400 5800 6500 2300 670 220 78 56 110 6500 0.122221804 -0.256900188 0.765606596 42243500

12 Intermediate Egret Egretta intermedia PM 47 142 314 560 450 310 45 52 59 14 4 3 560 0.010529879 -0.047948207 0.065959953 313040

13 Large Egret Egretta alba WM 13 6 0 6 9 0 3 11 20 17 13 12 20 0.000376067 -0.002965568 0.002355713 380

14 Grey Heron Ardea cinerea WM 2 7 8 10 12 0 5 22 39 34 9 4 39 0.000733331 -0.005293119 0.00459364 1482

15 Spoonbill Platalea leucorodia PM 0 0 0 0 0 0 0 32 44 54 0 0 54 0.001015381 -0.006998506 0.006360424 2862

16 Dalmatian Pelican Pelecanus crispus   0 0 0 0 0 0 0 32 45 78 0 0 78 0.001466662 -0.009569625 0.009187279 6006

17  Bar headed Goose Anser indicus PM 0 0 0 0 0 0 0 44 56 112 0 0 112 0.002105976 -0.012979079 0.013191991 12432

18  Common Shellduck Tadorna tadorna PM 0 0 0 0 0 0 34 45 78 112 0 0 112 0.002105976 -0.012979079 0.013191991 12432

19 Wigeon Anas penelope WM 0 0 0 0 0 0 34 159 210 167 9 6 210 0.003948704 -0.021853583 0.024734982 43890

20 Gadwal Anas strepera WM 4 12 6 6 8 3 230 1120 872 670 45 56 1120 0.021059757 -0.081298903 0.131919906 1253280
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21 Common Teal Anas crecca WM 22 34 45 36 6 0 212 580 771 450 312 44 771 0.014497386 -0.061378844 0.090812721 593670

22 Mallard Ana splatyrhynchos WM 6 6 8 34 9 7 890 1240 1120 1340 428 112 1340 0.025196495 -0.092749568 0.157832744 1794260

23 Spot-billed Duck Anas poecilorhyncha SR 22 45 96 210 56 76 6 7 4 2 6 34 210 0.003948704 -0.021853583 0.024734982 43890

24 Northern Pintail Anas sacuta WM 12 5 2 9 7 6 430 421 320 280 220 12 430 0.008085442 -0.038953156 0.050647821 184470

25 Garganey Anas querquedula PM 8 0 0 0 0 0 8 12 4 13 7 0 13 0.000244444 -0.002032922 0.001531213 156

26 Shoveler Ana sclypeata WM 32 12 6 7 9 3 427 428 410 436 210 44 436 0.008198263 -0.039383085 0.051354535 189660

27 Marbled Teal Marmaronetta angustirostris WM 7 0 0 34 0 0 0 0 6 0 0 6 34 0.000639314 -0.004702228 0.004004711 1122

28 Red-crested Pochard Netta rufina   3 0 0 0 0 0 67 70 60 32 0 6 70 0.001316235 -0.008730559 0.008244994 4830

29 Common Pochard Aythya ferina PM 96 56 11 26 23 12 2340 3220 0 0 412 3220 0.060546802 -0.169793735 0.379269729 10365180

30 Ferruginous Duck Aythya nyroca WM 0 0 0 0 0 0 0 65 53 32 7 10 65 0.001222218 -0.008197524 0.007656066 4160

31 Tufted Duck  Aythya fuligula PM 0 0 0 0 0 0 0 45 444 430 520 114 520 0.009777744 -0.045247944 0.061248528 269880

32 Red-breasted Merganser Mergus serrator WM 6 0 0 0 0 0 0 0 4 0 0 6 6 0.00011282 -0.001025503 0.000706714 30

33 Common Merganser Mergus merganser WM 0 0 0 0 0 0 0 22 22 34 20 0 34 0.000639314 -0.004702228 0.004004711 1122

34 Honey Buzzard  Pernis ptilorhyncus PM 0 0 0 0 0 0 0 0 0 0 0 4 4 7.52134E-05 -0.000714165 0.000471143 12

35 Black-shoulder Kite Elanus caeruleus YRR 6 4 0 2 5 7 11 13 22 7 12 11 22 0.000413674 -0.003222698 0.002591284 462

36 Black Kite Milvus migrans YRR 112 320 180 165 119 114 312 314 210 356 379 108 379 0.007126471 -0.03523284 0.044640754 143262

37 Brahminy Kite Haliastur indus YRR 3 0 0 0 0 0 0 0 14 0 0 2 14 0.000263247 -0.002169791 0.001648999 182

38 Pallas’s Fish Eagle Haliaeetus leucoryphus YRR 1 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

39 Marsh Harrier Circus aeruginosus WM 2 0 0 0 0 0 0 3 4 4 0 4 4 7.52134E-05 -0.000714165 0.000471143 12

40 Shikra Accipiter badius YRR 4 0 0 1 0 0 0 0 2 0 0 2 4 7.52134E-05 -0.000714165 0.000471143 12

41 Common Buzzard Buteo buteo WM 1 0 0 0 0 0 0 0 0 0 0 0 1 1.88034E-05 -0.000204608 0.000117786 0

42 Tawny Eagle Aquila rapax YRR 0 0 0 0 0 0 0 0 1 0 0 0 1 1.88034E-05 -0.000204608 0.000117786 0

43 Osprey  Pandion haliaetus WM 0 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

44 White-breasted Waterhen Amaurornis phoenicurus YRR 0 1 0 9 12 11 14 17 21 22 17 22 22 0.000413674 -0.003222698 0.002591284 462
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45 Common Moorhen Gallinula chloropus YRR 66 56 78 65 67 63 70 34 16 23 44 45 78 0.001466662 -0.009569625 0.009187279 6006

46 Purple Moorhen  Porphyrio porphyrio YRR 56 24 11 7 9 9 5 8 9 6 13 16 56 0.001052988 -0.007219415 0.006595995 3080

47 Black or Eurasian Coot Fulica atra WM 412 60 56 72 45 67 6900 7800 6230 5600 4210 512 7800 0.146666165 -0.281539822 0.918727915 60832200

48 Demoiselle Crane  Anthropoides virgo PM 0 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

49 Greater Painted Snipe Rostratula benghalensis YRR 0 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

50 Black-winged Stilt Himantopus himantopus YRR 233 45 59 63 67 69 567 612 442 620 412 70 620 0.01165808 -0.051898924 0.073027091 383780

51 Pied Avocet  Recurvirostra avosetta WM 0 0 0 0 0 0 0 0 2 0 0 4 4 7.52134E-05 -0.000714165 0.000471143 12

52 Cream-colored Courser Cursorius cursor WM 6 0 0 0 0 0 34 56 62 62 21 16 62 0.001165808 -0.007874265 0.007302709 3782

53 Collared Pratincole Glareo lapratincola SR 2 0 0 0 0 0 0 2 0 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

54 Small  Indian Pratincole Glareo lalactea SR 56 22 5 0 0 0 0 44 56 64 34 32 64 0.001203415 -0.008090066 0.00753828 4032

55 Little-ringed Plover  Charadrius dubius WM 32 34 4 0 0 0 56 55 44 34 22 26 56 0.001052988 -0.007219415 0.006595995 3080

56 Kentish or Snowy Plover Charadrius alexandrinus WM 5 0 0 0 0 0 0 23 12 23 22 25 25 0.000470084 -0.003602064 0.002944641 600

57 Red-wattled Lapwing Hoplopterus indicus YRR 542 560 450 850 620 520 440 423 410 520 560 523 850 0.015982851 -0.066108892 0.100117786 721650

58 White-tailed Lapwing Chettusia leucura WM 0 0 0 0 0 0 11 45 14 12 0 0 45 0.000846151 -0.00598636 0.005300353 1980

59 Little Stint Calidris minuta PM 4 0 0 0 0 0 0 45 45 21 7 9 45 0.000846151 -0.00598636 0.005300353 1980

60 Temminck,s Stint Calidris temminckii WM 2 0 0 0 0 0 0 55 34 67 9 7 67 0.001259825 -0.008411576 0.007891637 4422

61 Dunlin Calidris alpina WM 0 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

62 Ruff Philomachus pugnax PM 0 0 0 0 0 0 14 6 8 0 0 0 14 0.000263247 -0.002169791 0.001648999 182

63 Common Snipe  Gallinago gallinago WM 2 0 0 0 0 0 11 8 15 0 0 0 15 0.00028205 -0.002305317 0.001766784 210

64 Black-tailed Godwit  Limosa limosa WM 2 0 0 0 0 0 0 17 15 0 0 0 17 0.000319657 -0.002572683 0.002002356 272

65 Spotted Red Shank Tringa erythropus WM 6 0 0 0 0 0 0 17 14 16 0 0 17 0.000319657 -0.002572683 0.002002356 272

66 Common Redshank Tringa totanus WM 0 0 0 0 0 0 5 7 32 9 0 0 32 0.000601707 -0.004462105 0.00376914 992

67 Common Greenshank Tringa nebularia WM 0 0 0 0 0 0 5 7 9 8 0 0 9 0.00016923 -0.001469637 0.001060071 72

68 Green Sandpiper Tringa octiropus WM 0 0 0 0 0 0 5 6 30 9 7 6 30 0.000564101 -0.00421963 0.003533569 870
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69 Wood Sandpiper Tringa glareola WM 0 0 0 0 0 0 4 7 10 11 13 2 13 0.000244444 -0.002032922 0.001531213 156

70 Marsh Sandpiper  Tringa stagnatilis WM 0 0 0 0 0 0 0 12 14 34 9 6 34 0.000639314 -0.004702228 0.004004711 1122

71 Common Sandpiper  Actitis hypoleucos WM 0 0 0 0 0 0 87 45 40 56 9 2 87 0.001635892 -0.010495174 0.01024735 7482

72 Black-headed Gull Larus ridibundus WM 0 0 0 0 0 0 34 69 100 56 9 4 100 0.001880335 -0.011801559 0.011778563 9900

73 Great Black-headed Gull  Larusi chthyaetus WM 0 0 0 0 0 0 45 53 67 9 8 16 67 0.001259825 -0.008411576 0.007891637 4422

74 Caspian Tern Sterna caspia PM 0 0 0 0 0 0 56 9 0 0 45 6 56 0.001052988 -0.007219415 0.006595995 3080

75 Grey River Tern Sterna aurantia WM 0 0 0 0 0 0 312 341 325 359 6 5 359 0.006750404 -0.033739553 0.042285041 128522

76 Black-bellied Tern Sterna acuticauda WM 0 0 0 0 0 0 45 67 66 69 5 12 69 0.001297431 -0.008624505 0.008127208 4692

77 Gull billed Tern  Gelochelidonnilotica WM 0 0 0 0 0 0 7 8 4 9 2 9 0.00016923 -0.001469637 0.001060071 72

78 Little Tern Sterna albifrons SR 62 47 69 45 32 47 44 33 61 58 45 54 69 0.001297431 -0.008624505 0.008127208 4692

79 Whiskered Tern Chlidonia shibridus PM 0 0 0 0 0 0 6 0 6 9 12 0 12 0.00022564 -0.001894604 0.001413428 132

80 Blue Rock Pigeon Columba livia YRR 719 692 726 660 680 685 660 580 612 572 730 790 790 0.01485465 -0.062529793 0.093050648 623310

81 Indian Ring Dove Streptopelia decaocta SR 117 239 56 110 340 560 426 331 210 327 210 44 560 0.010529879 -0.047948207 0.065959953 313040

82 Red Turtle Dove  Streptopelia tranquebarica YRR 52 45 27 61 34 44 27 48 22 45 37 27 61 0.001147005 -0.007765911 0.007184923 3660

83 Little Brown Dove Streptopelia senegalensis YRR 43 48 42 46 41 48 46 47 46 47 44 47 48 0.000902561 -0.0063272 0.00565371 2256

84 Collared Dove Streptopelia decaocta YRR 24 53 47 89 45 68 43 21 35 56 66 78 89 0.001673499 -0.010698407 0.010482921 7832

85 Rose-ringed Parakeet Psittacula krameri R 34 56 73 56 45 35 52 67 44 34 52 61 73 0.001372645 -0.009047124 0.008598351 5256

86 Common Koel Eudynamys scolopacea YRR 7 4 6 7 5 8 6 7 3 5 9 7 9 0.00016923 -0.001469637 0.001060071 72

87  Common Crow Pheasant Centropus sinensis YRR 32 56 55 110 35 67 45 42 45 76 88 44 110 0.002068369 -0.012784578 0.012956419 11990

88 Spotted Owlet Athene brama YRR 6 3 7 3 4 4 6 8 6 5 9 9 0.00016923 -0.001469637 0.001060071 72

89 House Swift  Apus affinis YRR 56 44 36 57 58 86 79 66 56 55 45 28 86 0.001617088 -0.010393235 0.010129564 7310

90  White-breasted Kingfisher Halcyon smyrnensis YRR 56 34 54 67 56 47 42 46 43 45 44 38 67 0.001259825 -0.008411576 0.007891637 4422

91 Common Kingfisher Alcedo atthis YRR 21 23 42 32 31 23 43 32 34 44 56 78 78 0.001466662 -0.009569625 0.009187279 6006

92 Pied Kingfisher Ceryle rudis YRR 43 23 45 65 54 57 67 67 67 56 56 66 67 0.001259825 -0.008411576 0.007891637 4422
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93 Crested Kingfisher Ceryle lugubris YRR 0 7 4 0 9 5 7 5 0 6 6 7 9 0.00016923 -0.001469637 0.001060071 72

94 Little Green Bea-eater Merops orientalis SR 89 76 78 75 72 67 12 7 5 6 7 9 89 0.001673499 -0.010698407 0.010482921 7832

95 Blue-cheeked Bee-eater Merops philippinus PM 0 0 0 0 0 0 6 7 5 0 0 6 7 0.000131623 -0.00117613 0.000824499 42

96 Indian Roller or Blue Jay Coracias benghalensis YRR 110 56 87 96 99 77 84 61 62 56 77 87 110 0.002068369 -0.012784578 0.012956419 11990

97 Hoopoe Upupa epops YRR 78 78 95 78 67 85 59 85 81 79 67 73 95 0.001786319 -0.011303107 0.011189635 8930

98 Copper-Smith Barbet  Megalaima haemacephala YRR 0 0 0 0 0 5 9 0 2 0 0 0 9 0.00016923 -0.001469637 0.001060071 72

99 Golden-backed Woodpecker Dinopium benghalense YRR 2 9 0 0 0 0 6 0 0 6 0 0 9 0.00016923 -0.001469637 0.001060071 72

100 Ashy Crowned Finch lark Eremoptrrix grisea YRR 0 6 7 0 6 5 4 6 5 7 0 0 7 0.000131623 -0.00117613 0.000824499 42

101 Sand Lark  Calandrella raytal YRR 62 51 68 79 78 56 74 83 89 97 89 67 97 0.001823925 -0.011503068 0.011425206 9312

102 Crested Lark Galerida cristata YRR 56 54 34 76 42 44 45 56 65 87 98 27 98 0.001842729 -0.011602756 0.011542992 9506

103 Oriental Skylark  Alauda gulgula WM 0 0 0 0 0 0 98 78 56 67 45 7 98 0.001842729 -0.011602756 0.011542992 9506

104 Greater Short-toed Lark Calandrella brachydactyla   6 0 0 0 0 0 0 0 14 0 0 0 14 0.000263247 -0.002169791 0.001648999 182

105 Bank Swallow Riparia riparia YRR 210 444 346 321 245 640 555 470 510 523 560 321 640 0.012034147 -0.053191015 0.075382803 408960

106 Indian Sand Martin Riparia paludicola WM 4 0 0 0 0 0 67 54 21 65 46 0 67 0.001259825 -0.008411576 0.007891637 4422

107 Barn or common swallow Hirundo rustica SR 956 738 865 890 789 984 960 920 678 780 570 615 984 0.018502501 -0.073822191 0.11590106 967272

108 Wire-tailed Swallow Hirundo smithii YRR 6 0 8 9 7 8 6 9 8 7 0 0 9 0.00016923 -0.001469637 0.001060071 72

109 Indian cliff Swallow Hirundo fluvicola YRR 2 0 0 0 0 0 0 0 0 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

110 Paddy Field Pipit  Anthus novaeseelandiae WM 0 0 0 0 0 0 0 7 8 5 6 6 8 0.000150427 -0.001324062 0.000942285 56

111 Tawny Pipit Anthus campestris WM 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2

112 Water Pipit Anthus spinoletta PM 0 0 0 0 0 0 56 9 5 0 0 42 56 0.001052988 -0.007219415 0.006595995 3080

113 Yellow Wagtail Motacilla flava WM 0 0 0 0 0 0 0 67 41 67 54 30 67 0.001259825 -0.008411576 0.007891637 4422

114 Yellow headed wagtail  Motacilla citreola WM 0 0 0 0 0 0 89 76 60 56 45 0 89 0.001673499 -0.010698407 0.010482921 7832

115 Grey Wagtail Motacilla cinerea YRR 24 12 34 12 34 16 12 3 4 12 4 6 34 0.000639314 -0.004702228 0.004004711 1122

116 White browed Wagtail  Motacilla maderaspatensis WM 0 0 0 0 0 0 6 8 2 4 6 8 8 0.000150427 -0.001324062 0.000942285 56
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117 White or Pied Wagtail Motacila alba YRR 42 46 53 56 78 44 56 23 46 78 67 66 78 0.001466662 -0.009569625 0.009187279 6006

118 Common Woodshrike Tephrodornis pondicerianus YRR 0 3 4 7 8 4 0 2 4 6 7 0 8 0.000150427 -0.001324062 0.000942285 56

119 White Cheeked Bulbul  Pycnonotus leucogenys YRR 2 9 0 2 4 6 7 8 0 4 6 12 12 0.00022564 -0.001894604 0.001413428 132

120 Red-vented Bulbul Pycnonotus cafer WM 6 6 0 0 0 0 5 7 22 73 7 9 73 0.001372645 -0.009047124 0.008598351 5256

121 Blue-throat Luscinia svecica WM 0 0 0 0 0 0 0 6 0 0 0 0 6 0.00011282 -0.001025503 0.000706714 30

122 Black Redstart Phoenicurusochruros PM 0 0 0 0 0 0 45 6 7 0 22 0 45 0.000846151 -0.00598636 0.005300353 1980

123 Common Stone Chat Saxicola torquata YRR 45 8 0 0 0 0 0 0 6 0 0 4 45 0.000846151 -0.00598636 0.005300353 1980

124 White-tailed Stone Chat  Saxicola leucura YRR 2 0 0 0 0 0 0 0 0 4 0 0 4 7.52134E-05 -0.000714165 0.000471143 12

125 Pied Bush Chat  Saxicola caprata WM 0 0 0 0 0 0 44 69 68 23 56 48 69 0.001297431 -0.008624505 0.008127208 4692

126 Grey Bush chat Saxicola ferrea WM 0 0 0 0 0 0 11 4 4 8 3 0 11 0.000206837 -0.001754717 0.001295642 110

127 Desert Wheatear Oenanthe deserti WM 0 0 0 0 0 0 0 12 7 5 7 7 12 0.00022564 -0.001894604 0.001413428 132

128 Variable Wheatear Oenanthe picata YRR 10 5 7 9 3 0 5 2 6 5 8 6 10 0.000188034 -0.001613119 0.001177856 90

129 Indian Robin Saxicoloides fulicata YRR 4 1 3 0 5 4 4 6 6 3 7 8 8 0.000150427 -0.001324062 0.000942285 56

130 Graceful Prinia Prinia gracillis YRR 4 7 5 4 0 5 4 6 22 5 7 9 22 0.000413674 -0.003222698 0.002591284 462

131 Yellow-bellied Prinia Prinia flaviventris YRR 6 7 0 0 6 2 23 44 55 6 8 0 55 0.001034184 -0.007109131 0.00647821 2970

132 Rufous-fronted Prinia Prinia buchanani YRR 2 0 0 0 8 5 3 7 6 6 2 2 8 0.000150427 -0.001324062 0.000942285 56

133 Plain Prinia Prinia inornata YRR 2 6 4 9 7 3 6 7 2 0 6 9 9 0.00016923 -0.001469637 0.001060071 72

134 Long-tailed Prinia Prinia burnesii YRR 4 6 0 0 0 7 8 0 0 6 6 7 8 0.000150427 -0.001324062 0.000942285 56

135 Tailor Bird  Orthotomus sutorius WM 0 0 0 0 0 0 8 9 0 0 0 0 9 0.00016923 -0.001469637 0.001060071 72

136 Moustached Warbler  Acrocephalus melanopogon PM 4 0 0 0 0 0 0 7 7 0 0 0 7 0.000131623 -0.00117613 0.000824499 42

137 Paddy-field Warbler Acrocephalu sagricola WM 0 0 0 0 0 0 7 0 9 0 0 0 9 0.00016923 -0.001469637 0.001060071 72

138 Indian Great Reed Warbler  Acrocephalus stentoreus PM 4 0 0 0 0 0 67 34 63 78 0 0 78 0.001466662 -0.009569625 0.009187279 6006

139 Blyth’s Reed Warbler Acrocephalus dumetorum WM 0 0 0 0 0 0 0 68 78 45 0 0 78 0.001466662 -0.009569625 0.009187279 6006

140 Booted Warbler  Hippolais caligata WM 0 0 0 0 0 0 0 0 2 0 0 0 2 3.76067E-05 -0.000383149 0.000235571 2
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141 Lesser Whitethroat Sylvia curruca WM 0 0 0 0 0 0 6 0 0 0 0 6 6 0.00011282 -0.001025503 0.000706714 30

142 Eurasian Chiffchaff Phyllo scopiccollybita PM 12 23 5 0 0 0 23 12 14 11 5 8 23 0.000432477 -0.00334996 0.002709069 506

143 Red-breasted Flycatcher Ficidula parva YRR 2 0 0 0 0 0 0 5 0 0 0 0 5 9.40168E-05 -0.000871727 0.000588928 20

144 White-browed Fantail Rhipidura aureola YRR 0 0 0 0 0 0 0 0 0 0 0 6 6 0.00011282 -0.001025503 0.000706714 30

145 Yellow-eyed Babbler Chrysomma sinense YRR 11 7 8 0 9 0 0 0 8 8 6 8 11 0.000206837 -0.001754717 0.001295642 110

146 Common Babbler Turdoides caudatus YRR 21 9 8 8 7 6 9 56 45 67 34 25 67 0.001259825 -0.008411576 0.007891637 4422

147 Striated Babbler Turdoides earlei YRR 4 0 0 0 0 0 0 22 52 32 12 28 52 0.000977774 -0.006776203 0.006124853 2652

148 Jungle Babbler Turdoides striatus SR 56 44 17 8 6 15 10 16 10 16 18 22 56 0.001052988 -0.007219415 0.006595995 3080

149 Purple Sunbird Nectarinia asiatica YRR 61 43 24 6 11 56 24 24 45 27 41 69 69 0.001297431 -0.008624505 0.008127208 4692

150 Bay-backed Shrike Lanius vittatus YRR 32 9 11 7 7 0 0 43 54 41 37 7 54 0.001015381 -0.006998506 0.006360424 2862

151 Long-tailed Shrike Lanius schach YRR 6 0 0 0 0 0 0 0 8 0 0 13 13 0.000244444 -0.002032922 0.001531213 156

152 Great Grey Shrike Lanius excubitor YRR 11 8 0 0 0 0 8 0 26 12 6 16 26 0.000488887 -0.003726972 0.003062426 650

153 Black Drongo Dicrurus macrocercus YRR 33 66 39 78 112 120 65 99 110 72 87 63 120 0.002256403 -0.01375048 0.014134276 14280

154 Indian Tree Pie Dendrocitta vagabunda YRR 15 0 6 0 9 0 11 8 10 9 0 6 15 0.00028205 -0.002305317 0.001766784 210

155 House Crow Corvus splendens YRR 1170 1270 830 690 770 920 1670 2600 3400 3290 2870 2590 3400 0.063931405 -0.17580782 0.400471143 11556600

156 Punjab Raven Corvus corax PM 0 0 0 0 0 0 0 2 0 0 0 4 4 7.52134E-05 -0.000714165 0.000471143 12

157 Common Starling Sturnus vulgatis YRR 0 0 0 0 0 0 29 66 42 56 0 0 66 0.001241021 -0.008304692 0.007773852 4290

158 Common Myna Acrido therestristris YRR 660 1790 1280 720 1140 1170 1630 1520 660 780 930 1270 1790 0.033658005 -0.11415127 0.210836278 3202310

159 Bank Myna Acrido theresginginia YRR 245 440 670 550 570 980 1340 1870 1270 1690 670 510 1870 0.035162273 -0.117715609 0.220259128 3495030

160 House Sparrow Passer domesticusindicus   670 730 780 770 1100 890 780 990 780 1120 2370 2700 2700 0.050769057 -0.151315562 0.318021201 7287300

161 Migratory House Sparrow Passer domesticusbactrianus YRR 4 6 0 0 0 0 0 0 0 0 0 31 31 0.000582904 -0.004341171 0.003651355 930

162 Sind Jungle Sparrow Passer pyrrhonotus SR 6 4 0 0 7 0 0 0 6 0 0 8 8 0.000150427 -0.001324062 0.000942285 56

163 Yellow Throated Sparrow  Petroniaxanthocollis YRR 2 0 0 0 0 0 0 0 49 0 0 0 49 0.000921364 -0.006440019 0.005771496 2352

164 Baya Weaver  Ploceus philippinus YRR 110 73 77 80 90 67 72 70 66 65 86 66 110 0.002068369 -0.012784578 0.012956419 11990
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165 Streaked Weaver  Ploceus manyar WM 45 43 6 0 7 8 65 8 41 64 9 12 65 0.001222218 -0.008197524 0.007656066 4160

        10519 15285 20695 23755 23178 21269 27238 27202 27550 24489 19290 13165 53182 1 -3.30624972 6.264075383 201627250
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Appendix-5 

Shannon Weiner and Simpson’s Diversity Indices and annual count of avian diversity of TBWS 2010-2011.  

Sr. # Common Name Scientific Name Occurrence April May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Maxi. RA H' C.I n(n-1) 
1 Little Grebe or Dabchick Tachybaptus ruficollis YRR 36 13 43 45 34 23 34 31 45 67 65 55 67 0.00137461 -0.009058125 0.007891637 4422 

2 Great Crested Grebe Podiceps cristatus WM 2 2 0 0 0 0 0 4 23 54 54 6 54 0.0011079 -0.007539561 0.006360424 2862 

3 Black-necked Grebe Podiceps nigricollis   3 0 0 0 0 0 0 12 21 34 25 14 34 0.00069756 -0.005069841 0.004004711 1122 

4 Great  Cormorant Phalaerocorax carbosinensis WM 112 34 0 0 0 5 7 217 425 612 421 212 612 0.01255616 -0.054965156 0.072084806 373932 

5 Indian Cormorant Phalacrocorax fuscicollis SR 523 654 812 414 619 624 410 371 214 117 68 310 812 0.01665949 -0.068216855 0.095641932 658532 

6 Little Cormorant Phalacrocorax niger SR 291 298 381 511 540 372 110 66 55 32 45 57 540 0.01107897 -0.049885345 0.06360424 291060 

7  Great Bittern Botaur usstellaris WM 2 1 0 0 0 0 0 4 12 16 4 0 16 0.00032827 -0.002633245 0.00188457 240 

8 Night Heron  Nycticorax nycticorax SR 112 114 160 172 180 44 56 72 66 44 31 32 180 0.00369299 -0.020685612 0.021201413 32220 

9 Indian Pond Heron Ardeola grayii YRR 412 198 64 110 112 56 43 172 128 150 54 66 412 0.00845284 -0.040347552 0.04852768 169332 

10 Cattle Egret  Bubulcus ibis YRR 633 732 2379 6724 5600 4350 2210 620 56 52 66 112 6724 0.13795367 -0.273263789 0.791990577 45205452 

11 Little White Egret Egretta garzetta PM 65 172 3400 4251 6720 4230 1250 540 97 211 412 315 6720 0.13787161 -0.273183271 0.791519435 45151680 

12 Intermediate Egret Egretta intermedia PM 41 76 590 936 1120 720 110 40 5 3 12 19 1120 0.0229786 -0.086702671 0.131919906 1253280 

13 Large Egret Egretta alba WM 15 32 34 45 12 0 0 2 3 2 0 7 45 0.00092325 -0.006451296 0.005300353 1980 

14 Grey Heron Ardea cinerea WM 6 11 9 12 11 12 8 23 65 44 78 9 78 0.0016003 -0.010302009 0.009187279 6006 

15 Spoonbill Platalea leucorodia PM 0 0 0 0 0 0 0 55 67 112 0 0 112 0.00229786 -0.013961286 0.013191991 12432 

16 Dalmatian Pelican Pelecanus crispus   0 0 0 0 0 0 0 45 31 34 0 0 45 0.00092325 -0.006451296 0.005300353 1980 

17 Graylag Goose   Anser anser PM 0 0 0 0 0 0 0 0 12 16 0 0 16 0.00032827 -0.002633245 0.00188457 240 

18  Bar headed Goose Anser indicus PM 0 0 0 0 0 0 0 23 45 15 0 0 45 0.00092325 -0.006451296 0.005300353 1980 

19  Common Shellduck Tadorna tadorna PM 0 0 0 0 0 0 0 22 34 21 0 0 34 0.00069756 -0.005069841 0.004004711 1122 

20 Wigeon Anas penelope WM 9 0 0 4 0 0 0 45 56 66 12 0 66 0.0013541 -0.008943292 0.007773852 4290 

21 Gadwal Anas strepera WM 6 6 9 16 12 6 312 490 445 312 160 8 490 0.01005314 -0.046243133 0.057714959 239610 

22 Common Teal Anas crecca WM 26 6 0 0 0 0 34 312 159 210 160 32 312 0.00640118 -0.032334114 0.036749117 97032 

23 Mallard Ana splatyrhynchos WM 12 9 22 34 36 12 340 1240 991 470 320 9 1240 0.02544059 -0.093402831 0.146054181 1536360 

24 Spot-billed Duck Anas poecilorhyncha SR 19 35 66 110 97 66 42 55 34 56 42 56 110 0.00225683 -0.013752642 0.012956419 11990 

25 Northern Pintail Anas sacuta WM 10 7 6 6 2 0 56 478 512 789 240 11 789 0.0161876 -0.066749739 0.092932862 621732 

26 Garganey Anas querquedula PM 0 0 0 0 0 0 5 9 6 11 6 7 11 0.00022568 -0.001894918 0.001295642 110 

27 Shoveler Ana sclypeata WM 27 23 45 10 34 45 421 422 281 312 270 45 422 0.00865801 -0.041119225 0.049705536 177662 

28 Marbled Teal Marmaronetta angustirostris WM 6 4 0 59 0 0 0 0 9 0 0 0 59 0.00121048 -0.008130477 0.006949352 3422 

29 Red-crested Pochard Netta rufina   2 0 0 0 0 0 12 84 67 38 9 4 84 0.0017234 -0.010966754 0.009893993 6972 

30 Common Pochard Aythya ferina PM 56 34 56 44 15 12 4280 5218 4211 3240 2100 212 5218 0.10705566 -0.239205853 0.614605418 27222306 

31 Ferruginous Duck Aythya nyroca WM 0 0 0 2 0 0 34 67 49 73 56 0 73 0.00149771 -0.009740846 0.008598351 5256 
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32 Tufted Duck  Aythya fuligula PM 4 5 0 0 0 0 0 56 66 67 112 0 112 0.00229786 -0.013961286 0.013191991 12432 

33 Red-breasted Merganser Mergus serrator WM 2 0 0 0 0 0 0 0 9 0 0 0 9 0.00018465 -0.001587441 0.001060071 72 

34 Common Merganser Mergus merganser WM 0 0 0 0 0 0 22 34 29 56 78 0 78 0.0016003 -0.010302009 0.009187279 6006 

35 Honey Buzzard  Pernis ptilorhyncus PM 0 0 0 0 0 0 0 0 1 0 0 0 1 2.0517E-05 -0.000221462 0.000117786 0 

36 Black-shoulder Kite Elanus caeruleus YRR 17 12 3 4 0 0 2 9 12 11 0 0 17 0.00034878 -0.002776678 0.002002356 272 

37 Black Kite Milvus migrans YRR 96 112 114 112 160 145 212 167 162 212 170 142 212 0.00434952 -0.023651345 0.024970554 44732 

38 Brahminy Kite Haliastur indus YRR 2 0 0 0 0 0 0 0 14 0 0 0 14 0.00028723 -0.002342444 0.001648999 182 

39 Pallas’s Fish Eagle Haliaeetus leucoryphus YRR 0 0 0 0 0 0 0 0 1 0 0 0 1 2.0517E-05 -0.000221462 0.000117786 0 

40 White-backed Vulture Gyps bengalensis YRR 0 0 0 0 0 0 0 4 0 0 0 0 4 8.2066E-05 -0.000772079 0.000471143 12 

41 Marsh Harrier Circus aeruginosus WM 6 4 5 2 4 0 0 4 2 2 0 0 6 0.0001231 -0.001108207 0.000706714 30 

42 Shikra Accipiter badius YRR 2 0 0 1 0 0 0 0 2 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

43 Common Buzzard Buteo buteo WM 0 0 0 0 0 0 0 0 1 0 0 0 1 2.0517E-05 -0.000221462 0.000117786 0 

44 Long-legged Buzzard Buteo  rufinos WM 0 0 0 0 0 0 1 0 0 1 0 0 1 2.0517E-05 -0.000221462 0.000117786 0 

45 Greater Spotted Eagle Aquila clanga WM 0 0 0 0 0 0 0 0 2 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

46 Imperial Eagle Aquila heliaca WM 0 0 0 0 0 0 0 0 1 0 1 0 1 2.0517E-05 -0.000221462 0.000117786 0 

47 Tawny Eagle Aquila rapax YRR 0 0 0 0 0 0 0 1 1 0 0 0 1 2.0517E-05 -0.000221462 0.000117786 0 

48 Osprey  Pandion haliaetus WM 1 0 0 0 0 0 0 0 2 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

49 Merlin Falco columbarius WM 0 0 0 0 0 0 1 0 0 0 0 0 1 2.0517E-05 -0.000221462 0.000117786 0 

50 White-breasted Waterhen Amaurornis phoenicurus YRR 15 17 6 4 8 9 6 11 8 4 6 11 17 0.00034878 -0.002776678 0.002002356 272 

51 Common Moorhen Gallinula chloropus YRR 67 76 56 45 66 54 58 78 68 52 49 78 78 0.0016003 -0.010302009 0.009187279 6006 

52 Purple Moorhen  Porphyrio porphyrio YRR 80 34 6 6 7 8 8 78 92 79 66 73 92 0.00188753 -0.011839495 0.010836278 8372 

53 Black or Eurasian Coot Fulica atra WM 212 56 34 60 32 12 5320 5680 3950 4320 5310 520 5680 0.11653433 -0.250498632 0.669022379 32256720 

54 Greater Painted Snipe Rostratula benghalensis YRR 0 0 0 0 0 0 0 0 2 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

55 Black-winged Stilt Himantopus himantopus YRR 68 96 56 42 47 67 89 176 283 312 322 260 322 0.00660635 -0.033162045 0.037926973 103362 

56 Pied Avocet  Recurvirostra avosetta WM 6 4 0 0 0 0 0 0 4 0 0 0 6 0.0001231 -0.001108207 0.000706714 30 

57 Cream-colored Courser Cursorius cursor WM 42 0 0 0 0 0 34 12 15 34 37 9 42 0.0008617 -0.00608066 0.004946996 1722 

58 Collared Pratincole Glareo lapratincola SR 2 0 0 0 0 0 6 6 4 8 11 9 11 0.00022568 -0.001894918 0.001295642 110 

59 Small  Indian Pratincole Glareo lalactea SR 21 34 0 0 0 0 0 44 52 44 66 50 66 0.0013541 -0.008943292 0.007773852 4290 

60 Little-ringed Plover  Charadrius dubius WM 45 6 0 0 0 0 0 6 32 22 43 33 45 0.00092325 -0.006451296 0.005300353 1980 

61 Kentish or Snowy Plover Charadrius alexandrinus WM 6 0 0 0 0 0 0 56 21 78 43 8 78 0.0016003 -0.010302009 0.009187279 6006 

62 Red-wattled Lapwing Hoplopterus indicus YRR 310 344 450 467 680 670 521 670 441 640 630 550 680 0.01395129 -0.05960248 0.080094229 461720 

63 White-tailed Lapwing Chettusia leucura WM 0 0 0 0 0 0 0 12 16 14 0 0 16 0.00032827 -0.002633245 0.00188457 240 

64 Little Stint Calidris minuta PM 4 0 0 0 0 0 23 45 17 6 8 6 45 0.00092325 -0.006451296 0.005300353 1980 

65 Temminck,s Stint Calidris temminckii WM 6 0 0 0 0 0 49 62 53 44 34 0 62 0.00127203 -0.008480802 0.007302709 3782 

66 Dunlin Calidris alpina WM 2 0 0 0 0 0 0 8 6 7 0 0 8 0.00016413 -0.001430391 0.000942285 56 

67 Ruff Philomachus pugnax PM 4 0 0 0 0 0 0 0 7 11 0 0 11 0.00022568 -0.001894918 0.001295642 110 

68 Common Snipe  Gallinago gallinago WM 3 0 0 0 0 0 0 0 8 0 8 0 8 0.00016413 -0.001430391 0.000942285 56 
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69 Black-tailed Godwit  Limosa limosa WM 0 0 0 0 0 0 0 0 5 0 0 0 5 0.00010258 -0.000942209 0.000588928 20 

70 Spotted Red Shank Tringa erythropus WM 4 0 0 0 0 0 0 0 7 9 11 7 11 0.00022568 -0.001894918 0.001295642 110 

71 Common Redshank Tringa totanus WM 6 0 0 0 0 0 0 4 17 12 4 0 17 0.00034878 -0.002776678 0.002002356 272 

72 Common Greenshank Tringa nebularia WM 5 0 0 0 0 0 11 4 9 6 7 0 11 0.00022568 -0.001894918 0.001295642 110 

73 Green Sandpiper Tringa octiropus WM 14 0 0 0 0 0 3 44 67 67 7 0 67 0.00137461 -0.009058125 0.007891637 4422 

74 Wood Sandpiper Tringa glareola WM 2 0 0 0 0 0 6 12 13 3 8 0 13 0.00026672 -0.002194892 0.001531213 156 

75 Marsh Sandpiper  Tringa stagnatilis WM 2 0 0 0 0 0 0 12 14 14 16 0 16 0.00032827 -0.002633245 0.00188457 240 

76 Common Sandpiper  Actitis hypoleucos WM 0 0 0 0 0 0 112 156 119 144 5 0 156 0.00320059 -0.018385538 0.018374558 24180 

77 Black-headed Gull Larus ridibundus WM 69 0 0 0 0 0 12 44 41 56 67 0 69 0.00141565 -0.009286877 0.008127208 4692 

78 Great Black-headed Gull  Larusi chthyaetus WM 56 0 0 0 0 0 34 216 218 217 8 0 218 0.00447262 -0.024195897 0.025677267 47306 

79 Caspian Tern Sterna caspia PM 0 0 0 0 0 0 45 0 0 0 6 0 45 0.00092325 -0.006451296 0.005300353 1980 

80 Grey River Tern Sterna aurantia WM 112 0 0 0 0 0 344 628 716 560 612 0 716 0.01468989 -0.062000092 0.084334511 511940 

81 Black-bellied Tern Sterna acuticauda WM 45 0 0 0 0 0 38 67 42 61 56 0 67 0.00137461 -0.009058125 0.007891637 4422 

82 Gull billed Tern  Gelochelidonnilotica WM 2 0 0 0 0 0 0 6 6 8 0 0 8 0.00016413 -0.001430391 0.000942285 56 

83 Little Tern Sterna albifrons SR 4 8 12 34 56 7 9 12 42 48 49 31 56 0.00114893 -0.00777702 0.006595995 3080 

84 Whiskered Tern Chlidonia shibridus PM 3 0 0 0 0 0 5 0 0 0 0 0 5 0.00010258 -0.000942209 0.000588928 20 

85 Blue Rock Pigeon Columba livia YRR 655 722 456 912 987 469 580 455 415 726 749 715 987 0.02024989 -0.078966598 0.116254417 973182 

86 Indian Ring Dove Streptopelia decaocta SR 450 470 560 440 420 428 524 431 234 110 112 160 560 0.0114893 -0.051315112 0.065959953 313040 

87 Red Turtle Dove  Streptopelia tranquebarica YRR 60 58 54 44 42 48 59 56 44 48 52 73 73 0.00149771 -0.009740846 0.008598351 5256 

88 Little Brown Dove Streptopelia senegalensis YRR 5 9 7 6 12 27 44 26 52 36 52 44 52 0.00106686 -0.007300582 0.006124853 2652 

89 Collared Dove Streptopelia decaocta YRR 78 34 52 36 57 45 68 34 52 37 54 44 78 0.0016003 -0.010302009 0.009187279 6006 

90 Rose-ringed Parakeet Psittacula krameri R 65 44 56 72 34 56 84 56 34 53 26 54 84 0.0017234 -0.010966754 0.009893993 6972 

91 Common Koel Eudynamys scolopacea YRR 6 5 7 4 8 9 3 5 2 6 7 8 9 0.00018465 -0.001587441 0.001060071 72 

92  Common Crow Pheasant Centropus sinensis YRR 82 34 52 66 35 73 45 36 45 51 79 45 82 0.00168236 -0.010746182 0.009658422 6642 

93 Spotted Owlet Athene brama YRR 9 11 6 8 9 6 9 7 8 4 7 5 11 0.00022568 -0.001894918 0.001295642 110 

94 House Swift  Apus affinis YRR 63 34 45 51 78 69 56 48 75 84 88 67 88 0.00180546 -0.01140499 0.010365135 7656 

95  White-breasted Kingfisher Halcyon smyrnensis YRR 78 45 45 46 27 67 45 34 53 46 34 45 78 0.0016003 -0.010302009 0.009187279 6006 

96 Common Kingfisher Alcedo atthis YRR 68 56 68 76 56 45 43 24 45 64 44 34 76 0.00155926 -0.010078358 0.008951708 5700 

97 Pied Kingfisher Ceryle rudis YRR 45 45 56 78 65 54 34 23 45 67 65 54 78 0.0016003 -0.010302009 0.009187279 6006 

98 Crested Kingfisher Ceryle lugubris YRR 0 4 5 7 0 0 0 6 2 5 4 0 7 0.00014362 -0.001270769 0.000824499 42 

99 Little Green Bea-eater Merops orientalis SR 89 76 67 78 65 54 45 6 7 9 56 67 89 0.00182598 -0.01151396 0.010482921 7832 

100 Blue-cheeked Bee-eater Merops philippinus PM 2 0 0 0 0 0 0 3 0 0 0 0 3 6.155E-05 -0.000596766 0.000353357 6 

101 Indian Roller or Blue Jay Coracias benghalensis YRR 65 76 78 98 56 78 67 84 76 56 78 98 98 0.00201063 -0.012484607 0.011542992 9506 

102 Hoopoe Upupa epops YRR 112 212 96 44 67 87 78 86 82 68 95 76 212 0.00434952 -0.023651345 0.024970554 44732 

103 Copper-Smith Barbet  Megalaima haemacephala YRR 0 4 6 0 0 0 0 0 4 0 0 6 6 0.0001231 -0.001108207 0.000706714 30 

104 Golden-backed Woodpecker Dinopium benghalense YRR 0 4 0 0 0 6 8 0 6 0 0 6 8 0.00016413 -0.001430391 0.000942285 56 

105 Ashy Crowned Finch lark Eremoptrrix grisea YRR 0 6 7 0 0 0 0 6 12 9 0 0 12 0.0002462 -0.002045761 0.001413428 132 
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106 Sand Lark  Calandrella raytal YRR 12 45 56 44 76 84 56 87 98 66 43 45 98 0.00201063 -0.012484607 0.011542992 9506 

107 Crested Lark Galerida cristata YRR 45 56 76 87 89 76 65 78 76 45 76 87 89 0.00182598 -0.01151396 0.010482921 7832 

108 Oriental Skylark  Alauda gulgula WM 16 0 0 0 0 0 0 78 56 89 67 0 89 0.00182598 -0.01151396 0.010482921 7832 

109 Greater Short-toed Lark Calandrella brachydactyla   2 0 0 0 0 0 0 0 0 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

110 Bank Swallow Riparia riparia YRR 116 223 245 312 34 236 278 315 662 564 57 455 662 0.01358199 -0.058389135 0.077974087 437582 

111 Indian Sand Martin Riparia paludicola WM 42 0 0 0 0 0 56 76 54 56 53 45 76 0.00155926 -0.010078358 0.008951708 5700 

112 Barn or common swallow Hirundo rustica SR 512 556 670 441 468 562 569 563 640 234 346 578 670 0.01374613 -0.058929623 0.078916372 448230 

113 Wire-tailed Swallow Hirundo smithii YRR 6 6 4 5 3 6 7 0 8 7 0 5 8 0.00016413 -0.001430391 0.000942285 56 

114 Indian cliff Swallow Hirundo fluvicola YRR 2 0 0 0 0 0 0 0 4 0 0 0 4 8.2066E-05 -0.000772079 0.000471143 12 

115 Paddy Field Pipit  Anthus novaeseelandiae WM 9 0 0 0 0 0 5 6 7 8 4 6 9 0.00018465 -0.001587441 0.001060071 72 

116 Tawny Pipit Anthus campestris WM 6 0 0 0 0 0 0 6 12 8 9 0 12 0.0002462 -0.002045761 0.001413428 132 

117 Water Pipit Anthus spinoletta PM 7 0 0 0 0 0 0 43 0 0 0 56 56 0.00114893 -0.00777702 0.006595995 3080 

118 Yellow Wagtail Motacilla flava WM 51 0 0 0 0 0 0 54 63 45 34 5 63 0.00129255 -0.008596908 0.007420495 3906 

119 Yellow headed wagtail  Motacilla citreola WM 6 0 0 0 0 0 0 67 82 77 87 8 87 0.00178494 -0.011295788 0.01024735 7482 

120 Grey Wagtail Motacilla cinerea YRR 8 5 8 7 9 12 14 23 16 5 15 13 23 0.00047188 -0.003614041 0.002709069 506 

121 White browed Wagtail  Motacilla maderaspatensis WM 0 0 0 0 0 0 0 6 6 7 8 0 8 0.00016413 -0.001430391 0.000942285 56 

122 White or Pied Wagtail Motacila alba YRR 63 44 56 78 34 64 26 73 48 54 58 36 78 0.0016003 -0.010302009 0.009187279 6006 

123 Common Woodshrike Tephrodornis pondicerianus YRR 7 4 6 7 5 8 0 9 9 4 6 8 9 0.00018465 -0.001587441 0.001060071 72 

124 White Cheeked Bulbul  Pycnonotus leucogenys YRR 14 5 7 3 4 0 8 9 5 0 6 3 14 0.00028723 -0.002342444 0.001648999 182 

125 Red-vented Bulbul Pycnonotus cafer WM 66 12 23 5 0 0 0 12 63 24 45 7 66 0.0013541 -0.008943292 0.007773852 4290 

126 Blue-throat Luscinia svecica WM 2 0 0 0 0 0 0 0 2 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

127 Black Redstart Phoenicurusochruros PM 0 0 0 0 0 0 22 5 0 0 0 0 22 0.00045137 -0.003476973 0.002591284 462 

128 Common Stone Chat Saxicola torquata YRR 34 3 5 7 0 0 4 0 6 7 0 0 34 0.00069756 -0.005069841 0.004004711 1122 

129 White-tailed Stone Chat  Saxicola leucura YRR 0 0 0 0 0 0 0 0 2 0 0 0 2 4.1033E-05 -0.000414482 0.000235571 2 

130 Pied Bush Chat  Saxicola caprata WM 78 0 0 0 0 0 0 22 72 54 22 56 78 0.0016003 -0.010302009 0.009187279 6006 

131 Grey Bush chat Saxicola ferrea WM 4 5 0 0 0 0 0 4 2 8 9 0 9 0.00018465 -0.001587441 0.001060071 72 

132 Desert Wheatear Oenanthe deserti WM 9 0 0 0 0 0 12 34 52 56 34 0 56 0.00114893 -0.00777702 0.006595995 3080 

133 Variable Wheatear Oenanthe picata YRR 11 4 6 3 5 3 4 9 11 23 34 12 34 0.00069756 -0.005069841 0.004004711 1122 

134 Indian Robin Saxicoloides fulicata YRR 6 4 6 5 1 4 9 11 14 12 4 2 14 0.00028723 -0.002342444 0.001648999 182 

135 Graceful Prinia Prinia gracillis YRR 5 5 8 7 6 8 3 55 32 3 7 0 55 0.00112841 -0.007658477 0.00647821 2970 

136 Yellow-bellied Prinia Prinia flaviventris YRR 2 0 0 3 5 6 7 6 6 8 0 7 8 0.00016413 -0.001430391 0.000942285 56 

137 Rufous-fronted Prinia Prinia buchanani YRR 0 4 5 6 2 0 0 4 12 12 6 7 12 0.0002462 -0.002045761 0.001413428 132 

138 Plain Prinia Prinia inornata YRR 12 11 4 6 9 6 12 4 13 7 0 7 13 0.00026672 -0.002194892 0.001531213 156 

139 Long-tailed Prinia Prinia burnesii YRR 4 2 3 5 6 0 7 8 3 7 7 0 8 0.00016413 -0.001430391 0.000942285 56 

140 Tailor Bird  Orthotomus sutorius WM 7 0 0 0 0 0 0 7 6 7 8 0 8 0.00016413 -0.001430391 0.000942285 56 

141 Moustached Warbler  Acrocephalus melanopogon PM 0 0 0 0 0 0 0 0 0 4 0 0 4 8.2066E-05 -0.000772079 0.000471143 12 

142 Paddy-field Warbler Acrocephalu sagricola WM 0 0 0 0 0 0 11 0 13 0 0 0 13 0.00026672 -0.002194892 0.001531213 156 
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143 Indian Great Reed Warbler  Acrocephalus stentoreus PM 18 0 0 0 0 0 34 56 92 78 8 7 92 0.00188753 -0.011839495 0.010836278 8372 

144 Blyth’s Reed Warbler Acrocephalus dumetorum WM 6 4 0 0 0 0 56 78 98 44 22 0 98 0.00201063 -0.012484607 0.011542992 9506 

145 Booted Warbler  Hippolais caligata WM 0 0 0 0 0 0 0 0 6 6 0 0 6 0.0001231 -0.001108207 0.000706714 30 

146 Lesser Whitethroat Sylvia curruca WM 4 0 0 0 0 0 0 8 0 0 0 0 8 0.00016413 -0.001430391 0.000942285 56 

147 Eurasian Chiffchaff Phyllo scopiccollybita PM 50 45 56 32 7 0 45 34 47 56 52 11 56 0.00114893 -0.00777702 0.006595995 3080 

148 Red-breasted Flycatcher Ficidula parva YRR 0 0 0 0 0 0 0 0 7 0 0 0 7 0.00014362 -0.001270769 0.000824499 42 

149 White-browed Fantail Rhipidura aureola YRR 3 0 0 0 0 0 6 43 32 45 44 31 45 0.00092325 -0.006451296 0.005300353 1980 

150 Yellow-eyed Babbler Chrysomma sinense YRR 12 11 6 0 7 6 9 16 9 0 0 9 16 0.00032827 -0.002633245 0.00188457 240 

151 Common Babbler Turdoides caudatus YRR 56 34 34 13 12 22 47 52 56 56 31 22 56 0.00114893 -0.00777702 0.006595995 3080 

152 Striated Babbler Turdoides earlei YRR 5 0 0 0 0 0 0 0 32 22 6 0 32 0.00065653 -0.004811417 0.00376914 992 

153 Jungle Babbler Turdoides striatus SR 44 56 111 5 45 9 23 34 66 27 46 23 111 0.00227734 -0.013857056 0.013074205 12210 

154 Purple Sunbird Nectarinia asiatica YRR 53 62 44 12 79 22 12 49 79 56 45 55 79 0.00162081 -0.010413439 0.009305065 6162 

155 Bay-backed Shrike Lanius vittatus YRR 55 54 67 9 11 54 23 44 62 46 32 66 67 0.00137461 -0.009058125 0.007891637 4422 

156 Long-tailed Shrike Lanius schach YRR 7 9 0 0 0 0 0 7 10 11 8 0 11 0.00022568 -0.001894918 0.001295642 110 

157 Great Grey Shrike Lanius excubitor YRR 23 24 7 0 0 9 7 9 27 22 5 0 27 0.00055395 -0.004153748 0.003180212 702 

158 Black Drongo Dicrurus macrocercus YRR 42 14 28 54 112 45 59 62 74 48 59 63 112 0.00229786 -0.013961286 0.013191991 12432 

159 Indian Tree Pie Dendrocitta vagabunda YRR 45 14 7 3 0 0 0 45 54 36 12 6 54 0.0011079 -0.007539561 0.006360424 2862 

160 House Crow Corvus splendens YRR 730 1120 790 712 672 1120 970 1480 2183 1200 1360 1450 2183 0.04478776 -0.139102729 0.257126031 4763306 

161 Punjab Raven Corvus corax PM 2   0 0 0 0 5 8 4 2 0 0 8 0.00016413 -0.001430391 0.000942285 56 

162 Common Starling Sturnus vulgatis YRR 0 0 0 0 0 0 0 56 62 44 32 0 62 0.00127203 -0.008480802 0.007302709 3782 

163 Common Myna Acrido therestristris YRR 1150 1890 990 660 1120 1390 1530 1980 1170 1580 1380 930 1980 0.04062288 -0.130132311 0.233215548 3918420 

164 Bank Myna Acrido theresginginia YRR 410 520 560 220 60 78 780 990 1289 1120 630 320 1289 0.02644591 -0.096068829 0.151825677 1660232 

165 House Sparrow Passer domesticusindicus   770 620 760 590 650 660 740 450 942 1230 890 730 1230 0.02523543 -0.092853919 0.144876325 1511670 

166 Migratory House Sparrow Passer domesticusbactrianus YRR 4 5 6 0 7 0 0 0 8 7 0 0 8 0.00016413 -0.001430391 0.000942285 56 

167 Sind Jungle Sparrow Passer pyrrhonotus SR 6 7 11 0 0 0   0 8 5 9 0 11 0.00022568 -0.001894918 0.001295642 110 

168 Yellow Throated Sparrow  Petroniaxanthocollis YRR 0 0 0 0 0 0 0 0 3 0 0 0 3 6.155E-05 -0.000596766 0.000353357 6 

169 Baya Weaver  Ploceus philippinus YRR 95 110 96 50 72 75 90 82 74 66 78 90 110 0.00225683 -0.013752642 0.012956419 11990 

170 Streaked Weaver  Ploceus manyar WM 40 36 5 0 11 13 6 9 12 11 10 31 40 0.00082066 -0.005831145 0.004711425 1560 

        10499 10847 15307 19739 21843 17748 24154 27855 24878 23240 19966 10278 48741 1 -3.3309769 5.7409894 170917464 
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Birds counting 

Interview of shopkeeper 
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Meeting with hunter in field 

Biodiversity survey in morning at TBWS 
upstream 
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Boat survey, identifying birds, turtles 
y at 

Night survey for nocturnal 

species at TBWS 
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Biodiversity survey at 

TBWS 

Indus Dolphin 
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Turtles and birds at down stream 

TBWS pond area 
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Spoonbil and Grey Heron 

Taunsa barrage down stream 
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Migratory birds in pond area at taunsa barrage 

Traditional life style of boat people 
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Insecticide and pesticides bottles collected inside 
of TBWS 

Grazing of sheeps and goats observed inside sanctuary area 
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Basket making training at Jannu villages 

Workshop and training at Jannu village 
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 During workshop livestoc treatment at Jannu village 

Group photo with workshop male participants 


