	Wildlife

	Sr. No.
	Core Areas
	Percentage

	1.
	Systematics
	5%

	2.
	Animal diversity & habitats
	10%

	3.
	Wildlife Ecology: concepts & principles
	10%

	4.
	Wildlife biology
	15%

	5.
	Wildlife conservation
	20%

	6.
	Threats to wildlife
	10%

	7.
	Wildlife values
	10%

	8.
	Wildlife management & society
	10%

	9.
	Animal study methods
	10%

	
	Total
	100%


	Wildlife (Detailed)

	Sr. No.
	Core Areas
	Percentage

	1.
	SYSTEMATICS:

1.1 Taxonomic concepts, categories and procedures. 

1.2 Taxonomic characteristics. 

1.3 Species concepts. 

1.4 Theory of nomenclature. 

1.5 International code of zoological nomenclature: 
i. Variation in population 
ii. Speciation and phylogenesis. 
1.6 Law of priority of publications. 

1.7 Formation of names, authorship, homonyms and synonyms. Type concepts. 

1.8 Application of molecular techniques in animal taxonomy and classification
	5%

	2.
	ANIMAL DIVERSITY & HABITATS:

2.1 Animal Diversity: Faunal eco-zones of Pakistan. Endemic species of Pakistan. Hot spots of species, threatened and vulnerable species. Plant successions and their influence on animals. Adaptations in locomotion, nutrition and the digestive system, circulation, gas exchange, nervous and sensory functions, excretion and osmoregulation, reproduction and development, migration and navigation.
2.2.
Habitat: Concepts of wildlife-habitat relationships (habitat, niche, population perspectives). Wildlife habitat requirements (water, energy and nutrients (food), cover). Site description and community definition; ecosystems, habitat and land types, wetlands. Site factors and indices; geology and topography, soils, weather and climate, cultural features, history, indices of site quality (plant indicators, site index). Habitat capability ratings, impact evaluation. Strategy of ecosystem development. The concept of carrying capacity.
	10%

	3.
	WILDLIFE ECOLOGY: CONCEPTS & PRINCIPLES:

Introduction to biomes, describing populations, population processes, population theories, community structures and life tables. Geometric and exponential population growth. Logistic population growth. Limits of population growth. Niche concept, biomass, mortality and natality. Wildlife population regulation. Home range and territory. Animal dispersal, dispersion and distribution. Competition and facilitation within and between species. Density dependent and density independent population changes. Genetic of wildlife populations. Dynamics of small and declining populations.
	10%

	4.
	WILDLIFE BIOLOGY:

4.1 Animal Physiology: Homeostasis. Nutrition and physiology of digestion. Metabolism and basal metabolic rate. Skeletal and smooth muscles, their properties, dynamic and molecular aspects of muscle contraction. Respiration and adaptive mechanisms, circulatory system, excretion and osmoregulation in animals. Sense organs diversity in different animal groups. Endocrine glands and hormones of vertebrates. Stress physiology. Temperature related classification of animals (ectothermy, endothermy). Dormancy: sleep, torpor, hibernation, estivation.

4.2
Animal Behavior: Home range, territorial behaviour, aggression and dominance, biological rhythm, development of behavior, learned and innate behaviors. Communication, foraging behavior, social organization: conflict, Sexual behaviour, mate choice, mating systems. Pheromones in mammalian reproduction. Parental care, social system. migration, habitat selection and adaptation. 
4.3.
Reproduction and Development: Role of androgen in biology and regulation of spermatogenesis and puberty of male. Roles of ovarian steroids in biology and regulation of oogenesis and puberty of female. Fertilization, pre-natal and post-natal developments in vertebrates. Impact of environmental factors on the breeding of animals.
	15%

	5.
	WILDLIFE CONSERVATION:
Introduction to conservation biology; species diversity, ecosystem diversity, genetic diversity. The risks faced by small populations, Risk assessment, diagnosis of declines. Species extinction, restoration ecology, management, and conservation policy. Conservation through population and ecosystem management. Role of zoos, national parks, sanctuaries and game reserves in wildlife conservation. Critical habitats and their significance, recovery planning for protecting species through interagency cooperation. Habitat restoration for endangered species. Use of flagship species for conservation (criteria for selection of flagship species).

Ex-situ conservation concepts. Role of captive wildlife in conservation, research, economics, recreation, and education. Impact of confinement on behavior, nutrition and health. Design and administration of facilities; techniques for restraining and handling captive wildlife; sanitation and common diseases, parasites and other problems associated with confining wild animals. Captive bred animals, criteria for reintroduction. Legislation relating to the capture, transport, and housing of wild animals.

In-situ conservation through development of Protected Areas (PAs). Protected areas of Pakistan: National Parks, Wildlife Sanctuaries and Game Reserves. Management rules, procedures and practices of protected areas of Pakistan and future trends. PAs and local people. Role of NGO’s in promoting alliances and collaborative management of PAs. Designation and management planning for PAs.
Wildlife Laws and International conventions. Introduction and history of wildlife legislation in Pakistan. Provincial wildlife acts/ordinances. Organizations, authority and administration of public and private organizations concerned with wildlife conservation at the federal and provincial level. Biodiversity Acton Plan for Pakistan. International environmental agreements/conventions (such as Convention on International Trade in Endangered Species (CITES) of Wild Fauna and Flora), Convention on the Conservation of Migratory Species (CMS) of Wild Animals, Ramsar Convention on Wetlands, Convention on Biological Diversity (CBD).
	20%

	6.
	THREATS TO WILDLIFE:

6.1. Climate change: 
Effects of global climatic changes, drought and desertification, Floods, earthquakes and other calamities on wildlife diversity.

6.2 Pollution: 
Various forms of environmental pollution in relation to wildlife (air pollution, water pollution, radiations, pesticides). Effects and mechanisms of pollutants in ecosystem and food chain.
6.3 Habitat Loss/Degradation: 
Ecosystem degradation and Loss of critical habitat. Over exploitation: wildlife trade, excessive human predation. Deforestation, expansion of urbanization and agriculture, industry, fragmentation and reduction in wildlife habitats. Exotic species.
	10%

	7.
	WILDLIFE VALUES:

7.1    Trade:  
Human attitude toward consumptive and non-consumptive uses of wildlife. Live animal trade. Trade of wildlife products (game meat, fats, oils, game-skins, fur-skins and hairs, feathers, trophies and curios, ivory and others). Trade of wildlife products for human medicines.

7.2 Ecotourism, Recreation, Aesthetic:

Wildlife based tourism (history, national parks, safari and hunting tourism, economic importance, impact of tourism on conservation). Public relations; the philosophy and ethics of wildlife resource use, conservation education and communication. Landscape and wildlife photography and its use in industrial product marketing.

7.3 Genetic Resource: 

Wildlife as a natural genetic resource. National and international gene banks and programs. Gene characterization and evaluation. Use of wildlife selected genetic traits in livestock production and disease treatment.

7.4 Sport hunting:

Tradition and culture of sport hunting. Revenue earning through hunting of abundant wildlife. Trophy hunting.
	10%

	8.
	WILDLIFE MANAGEMENT & SOCIETY:

1.9 Community concept of wildlife conservation:

Historical prospective of dependence/subsistence of local communities on natural resource. Transition from preservationist and state-driven strategies of natural resources management to a collaborative management approach. Community empowerment and share in wildlife conservation.

1.10 Human and wildlife conflicts:

Major vertebrate pest species of Pakistan (commensal and field rodents, porcupine, wildboar and birds): ecology, distribution, biology and behaviour. Damage pattern and damage assessment methods (pre-harvest and post-harvest). Wildlife hazards to aviation industry. Ecology of wildlife diseases: impact on human and livestock.
	10%

	9.
	ANIMAL STUDY METHODS:

Introduction to laboratory techniques, post mortem examination, sample collection and tissue storage. Techniques for capturing, trapping, immobilization, marking, body measurements, ageing, sexing and reproductive status of wild animals. Instruments/equipments for wildlife studies.

9.1 Population & Habitat Assessment Methods:

Habitat evaluation methods: terrestrial and aquatic habitat features (assessment of food/water quality and quantity). Habitat mapping, measurements of vegetative components of communities; sampling procedures; plots, plot-less methods etc.

Wildlife population assessment methods. Direct counts methods (total count, sampling or partial count method, block count method, transect count method). Indirect count methods (tracks/trails method, dung pellet count method, hunting record count method, change in ratio method, capture-mark-release method).

Physiological indices in wildlife study (indices of stress, indices of reproduction, indices of nutritional status, skeletal measurements and weights). Age determination: (embryonic development, general development, wear and replacement, sexual maturation).

9.2 Animal Feeding and Foraging Assessment Methods:

Study methods of wildlife feeding & foraging. Food-habit analysis: (collection of reference materials, stomach contents and fecal materials), stomach content analysis, fecal analysis). Use of molecular genetics techniques in determination of food of predators.

9.3 Bio-statistics:
Experimental planning, designing, replication and randomization. Types of research data and methods of data collection. Data arrangement and presentation, formation of tables and charts. Measures of central tendency computation of mean, media and mode from grouped and ungrouped data. Measures of dispersion, computation of variance, standard deviation, standard error and their coefficients. Hypothesis testing, Student’s ‘t’ test, Chi square test, Analysis of variance. Correlation and Regression. Technical report writing.
	10%

	
	Total
	100%


