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UNIVERSITY OF KOTA, KOTA (RAJASTHAN) 

DEPT. OF WILDLIFE SCIENCE 

Semester-II (REVISED 2014-15) 

M.Sc. Semester II - Wildlife Science  

Paper Code       Nomenclature of the Paper                         Max.Marks   Min. Marks 

WLS-07              Wildlife Habitat Management                                          100 (70+30)    36(25+11) 

WLS-08              Animal Behavior and Community Ecology                100(70+30)     36(25+11) 

WLS-09      Wildlife Health Management                                          100 (70+30)   36(25+11) 

WLS-10      Environment and Wildlife                        100 (70+30)    36(25+11) 

WLS-11              Laboratory and Computer Practical-II                                            75                   27    

WLS-12              Field Practical-II                                                                                  75                   27 

Paper-WLS-07 

Wildlife Habitat Management 

   Min Pass Marks-25    Duration- 3 hrs   MM – 70 marks                                                                           

Unit I  

Habitat Ecology 

Introduction to Habitat Ecology - Historical, ecological & evolutionary 

perspectives of Habitat Ecology, basic concepts. Ecology of major terrestrial 

habitats: Deserts, Grasslands, Wetlands, Forests. Habitat diversity: edge, 

ecotones, interspersion and juxtaposition. Physical and anthropogenic factors 

influencing terrestrial habitats. Habitat degradation and fragmentation. 

Successional changes and wildlife habitat. Inventory, evaluation and monitoring of 

wildlife habitat - Measuring wildlife habitat, availability, quality, palatability of 

graze and browse. Inventory of unique habitats and their distribution, Animals 

signs as indicators of habitat use, use of map overlay approach in habitat 
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evaluation. Monitoring changes in habitat parameters, use and availability of 

habitat resources. 

Unit II 

Landscape Ecology 

Basics of Landscape Ecology. Concept of Space, Basics of Cartography, Principles 

of Remote Sensing, Sensors,  Image interpretation and Digital Image Processing, , 

Global Positioning System, Geographical information Systems: Data Entry and 

Preparation, Spatial Data Generation, Concept of Database and Metadata, Spatial 

Modelling and Data Visualization.  
Unit III 

Basics of Remote Sensing 

Basics of remote sensing, active and passive remote sensing. Concept of 

electromagnetic spectrum (EMR). Interaction of EMR and earth’s surface. 

Atmospheric windows. Types of platforms and scanning systems. Base and 

thematic maps, elements of a good map. Sources of thematic maps.  

 

Unit IV 

Application of Remote sensing and GIS Techniques 

Image Interpretation: Elements of image interpretation. Sensors and image 

characteristics of LANDSAT, SPOT, NOAA and IRS series of satellites. Spatial, 

spectral and temporal resolutions. Digital image processing techniques-FCC, 

filtering, base rationing, IHS and PCA images. Supervised and unsupervised 

classification. Application in WL hatrical NDVI and vegetation analysis.GIS & GPS 

applications: Fundamentals of GIS. Functions of GIS, Data format, spatial & non-

spatial data-vector and Raster data. Applications in wildlife sciences. Working 

principle, advantage, limitations and applications of GPS. Exposure to image 

processing and GIS software (Erdas Imagine and Arc Info). Concept of map 

projection, geo-coding and image registration. 
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Unit V 

Application of QGIS 

Introduction to QGIS; Basic structure and Interface; Opening / Viewing with 

Raster / Vector Data, Layer Overlay / Project Saving, Open source GIS data and 

software availability. Geo-referencing Raster data (with GT sheets); Clip-merge 

operations on Raster Data; Creating point, line, polygon data in shape (shp) 

format; working with tables (Query / Field calculator); Local campus visit to 

collect GPS data by handheld GPS; Download / use GPS data, working with GPS 

data, use of Google Earth as GIS tool; Vector analysis and processing; Raster 

terrain modeling, interpolation; Layer symbology; creation of GIS maps. 
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Paper-WLS-08 

Animal Behavior and Community Ecology 

      Min Pass Marks-25    Duration- 3 hrs   MM - 70 marks  

Unit I 

Introduction to Animal Behavior 

Definition and importance of studying animal behavior. History of Ethology. The 

elements of behavior, patterns and units of behavior. General systems of 

behavior. Differential capacities for behavior; sensory capacity, motor capacities, 

capacities of central nervous system, inter-specific and intraspecific difference in 

anatomical basis of behavior. Physiological, Neural and hormonal mechanisms of 

behavior. Genetic basis of behavior: Ganes and behavior, specificity of genetic 

control, selfish gene concept. Darwanian fitness and inclusive fitness concepts, 

fitness in natural environment and evolution of adaptive strategies. Movement 

and migration; types of migration, factors governing migration, advantages and 

disadvantages of migration, dispersal and orientation; patterns of migration. 

Evolution and theories of migration. Biological clock, avian navigation; flyover and 

pathways. 
 

Unit II 

Social Behavior in Animal Community 

Types of social organizations solitary, monogamy, harm forming, territorial male, 

multimale/multifemale theories. Benefit of living in social group, kinship 

Determinants of social behavior: Mating strategies and breeding biology, 

intolerance, group mobility, ecological factors, affectional bonds, fecundity and 

longevity, gregariousness. Experience and learning behavior. Habituation, 

conditioned reflex, trial and error learning, latent learning, imprinting, limits to 

learning, learning and adaptation. Influence of environment on behavior, 

Intelligence: Spontaneous display of intelligence: Solving problem, insight, tool 

use. Performance of behavior in social and non-social domains. Intelligence and 

communication by sight, smell, posture and vocalization.  
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Unit III 

Techniques in Animal Behavior Studies 

Methods of studying and measuring behavior. sampling methods; 
random/haphazard sample, ad-libitum sampling, focal animal sampling, all 
occurrences, sequence sampling, one zero sampling, scan sampling. 
 

Unit IV 

Community Ecology 

Definition and nature of communities; scale and approaches. Historical 
perspective in community ecology studies. Measurement of species richness; 
diversity; evenness. Community structure, organization and its stability (guilds, 
resource partitioning, niche, competitive exclusion). Factors governing species 
diversity. Models of competition; simple community models. Concept and 
measurement of niche. Trophic interactions; top-down and bottom-up processes. 
Null models and their application in ecology. Energy and productivity and its 
implications for species diversity. Functional diversity and food webs. Evolution of 
communities and neutral theory. 

Unit V 

Plant Animal Interactions 

Herbivory, plant defenses, and food selection. Ecology of seed dispersal and seed 
predation. Ecology of pollination by animals. Plant animal interactions in the 
context of population ecology and community ecology.  
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Paper-WLS-09 

Wildlife Health Management 

Min Pass Marks-25      Duration- 3 hrs   MM - 70 marks  

Unit I 

Introduction to Wildlife Health 

Introduction to disease and epizootiology, Determinants of disease and disease 

transmission, Disease and population dynamics. Importance of wildlife health 

studies in population management, evaluation of animal health and condition 

through direct observations of free living animals, physical examination animals 

and collection of baseline data on health parameters. Quarantine and Quarantine 

Act. 
Unit II 

Common disease in Indian Wildlife 

Review of major viral, bacterial, protozoan, fungal and parasitic diseases of Indian 
wild mammals, birds, amphibians and reptiles. Non-infectious diseases- 
nutritional diseases, poisoning, stress, shock, capture myopathy, physical trauma. 
Emerging and re-emerging diseases. Zoonoses. Assessment of condition, health 
and nutritional status in free-ranging populations. Disease control operations, 
Investigation of disease outbreaks including biological sampling and laboratory 
analysis, Planning and management of wildlife health programmes. 
 

Unit III 

Capture & Handling of Wild Animals 

Capture and handling of animals - purpose, restraint techniques, different capture 

methods and animal barriers. Drug immobilization - drug delivery equipment and 

accessories. Immobilization drugs - action, dosage, response and side effects, 

safety measures, complications. Handling and transport of wild animals, designing 

sledge, crate and holding enclosures. 
Unit IV 

Wildlife Health Management -I 

Wildlife-livestock interface and conservation. Biodiversity loss, climate change 

and its impact on wildlife health. Introduced / Invasive species issues and 
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ecosystem health monitoring. Scenarios of Wildlife health monitoring and 

management in India and abroad. 
 

Unit V 

Wildlife Health Management -II 

Introduction to the problems of locally over-abundant wild animal populations 

causing damage, control versus conservation, animal damage control techniques; 

biological, chemical and mechanical. Waterholes as centre of disease 

transmission; management of waterholes in wildlife disease control. 
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Paper-WLS-10 

Environment and Wildlife 

Min Pass Marks-25    Duration- 3 hrs   MM - 70 marks  

 

Unit I  

Introduction to EIA  

Introduction to Environmental Impact Assessment (EIA) and other emerging 

decision support tools historical perspective, scope and purpose of EIA. Salient 

features of important environmental legislation, statutory obligations, national 

environmental clearance procedures and factors affecting the success of EIA as a 

decision support tool. Procedural steps in generic EIA and adaptations for 

promoting biodiversity inclusive impact assessment. Mitigation objectives, 

approaches, hierarchy and feasibility analysis. Introduction to concepts of 

biodiversity offsets.  Introduction to some recent approaches of economic 

valuation of impacts and monetising values of environmental goods and services. 

  

Unit II 

Application of EIA 

Evolution of EIA; global directives, policy support and regulatory options; 

worldwide adoption of EIA, and comparative review of trends around the world. 

History, landmarks and development of EIA in India; relevance of EIA as a 

planning, decision support and governance tool; review of strengths and 

weaknesses in current EIA practices. Review of case studies, public hearings, 

undertaking review of EIAs, Developing scoping matrices. Review EIAs for 

evaluating the treatment given to information on biodiversity in EIA. Types of 

impact assessment and requirements for  conducting multidisciplinary and 

objective driven EIA; decision making process in India including institutional 

arrangements, regulatory, obligations and best practice guidance. Assessment 

Framework and methodological approaches for mainstreaming biodiversity in 

impact assessment; mitigation approaches highlighting  avoidance, reduction, 

rectification and compensation enhancement approaches,  concepts of offsets, 
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type of offsets,  examples of bio-banking and wetland banking and market based 

mitigation strategies. Structure and contents of EIA report, best practice guidance 

for quality assurances; guidelines for developing formats for preparing and 

reviewing EIA reports and Environmental Management Plans, Case studies. Future 

of EIAs and new generation Impact Assessment Tools for mainstreaming impacts 

on landscape, gender, climate change and ecosystem benefits in impact 

assessment.  
Unit III 

Environmental Monitoring 

Air Pollution- emission sources, techniques of monitoring of emissions, emission 

standards, and ambient air quality. Microflora of atmosphere; Air sampling 

techniques. Identification of aeroallergens. Air-borne diseases and allergies. 

Fermentation technology. Vermiculture and biofertilizer technology. Concepts of 

relevant meteorological parameters, and interpolation of data, wind system 

measurement, turbulence; mixing height, plume use, dispersion and dispersion 

models. Water Pollution – sources, water quality tests, minimum standards of 

disposal (for different uses), performance criteria. Chemistry of water, concept of 

DO, BOD, COD, sedimentation, coagulation, filtration, Redox potential. Noise 

Pollution- sources, techniques of measurement, noise level standards.  

 

Unit IV 

Environmental Processes 

Physico-chemical and biological factors of Environment. Structure and 

composition of atmosphere, hydrosphere, lithosphere and bio-sphere. Mass and 

energy transfer across the various interfaces, material balance. First and second 

laws of thermodynamics, heat transfer processes. Scale of meteorology, pressure, 

temperature, humidity, radiation and wind. Atmospheric stability, inversions and 

mixing heights and windroses. Land Pollution -sources, soil erodibility tests, 

minimum standards of disposal (minimum standards for different uses), 

performance criteria. Inorganic and organic components of soil, nitrogen 

pathways and NPK in soils. Pesticides in water. Bio-chemical aspects of Arsenic, 
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Cadmium, Lead, Mercury, Carbon monoxide (CO), Ozone and PAN pesticides, 

insecticides, MIC, carcinogens in the air.  
 

Unit V 

Environmental hazards and Climate change   

Earth’s processes; concept of residence, time and rates of natural cycles. 

Catastrophic geological hazards. Study of drought, forest fire, floods, landslides, 

earthquakes, volcanism and avalanche. Prediction and perception of the hazards 

and management. Sources and generation of solid wastes, their characterization, 

chemical composition and classification. Different methods of disposal and 

management of solid wastes (hospital wastes and hazardous wastes). Recycling of 

waste material. Waste minimization technologies. Hazardous waste management 

and Handling Rules, 1989. Disaster management and Risk analysis. 

Introduction to global warming and climate change - the earth’s natural 

greenhouse effect. Sources of green house gases. The role of CO2 and Methane. 

The Carbon cycle. Global and regional drivers of accelerating CO2 emissions. 

Climate change Impacts on ecosystems such as wetlands, coral reefs and glaciers. 

Global warming and climate change implications - Consequences of global 

warming. Link between biodiversity and climate change. Climate change impacts 

on local communities and human well being. National strategies and policy 

options. Tools for mitigating global warming and impacts of climate change. Clean 

Development Mechanism (CDM) and methods for carbon footprint analysis. 

Kyoto Protocol and analysis of IPCC assessment reports. 
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Practical (SEMESTER II) 
 

Min Pass Marks-54       Duration- 5 hrs               MM - 150 marks 

                                                                      

WLS-11           Laboratory and Computer Practical-II                     MM: 75 

 

1. QGIS (Open source GIS). 

2. Two review papers writing after going through minimum 10 research 

papers on specific topics of animal behavior and community ecology and 

presentations of the review papers. 

3. Environmental Impact Assessment Report: Guidelines for developing 

formats for preparing and reviewing EIA reports and Environmental 

Management Plans, Case Studies.  

4. Familiarisation with relevant instruments/equipments and procedures 

(High Volume Sampler, Handy Sampler, Noise Meter, Spectrophotometer 

etc), TSPM, RSPM, SO2, NOX, Stack Monitoring, Noise Level Measurements 

etc. 

5. Familiarisation with relevant instruments/equipments and procedures 
(Flame Photometer, Water Testing Kit, Digital pH meter, BOD Incubator, 
Dissolved Oxygen Meter, Alkalinity, Amonical Nitrogen, BOD, COD, DO, 
Coliform, Fluoride, Nitrate-Nitrogen, pH, SAR, etc.). 

6. Familiarisation with relevant instruments/equipments and procedures ( Soil 
Testing Kit) pH, EC, Soil Moisture, Phosphate, Potassium, Sodium, etc. 

7. Familiarisation with relevant instruments/equipments and procedures 
(Electronic Weather Station ). Temperature, Relative Humidity, Rainfall, 
Wind Direction and Speed, etc. 
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WLS-12           Field Practical-II MM: 75 

 

1. Methods of behavioural observation; Instantaneous scan, focal animal, all-

occurrence and one-zero sampling, collection and analysis of behavioral 

data on few commonly seen species,   

2. Preparation of Ethograms: time-activity budgets and social interaction 

matrices. Calculations of energy and productivity.  

3. Visit to any PA and record of all field observations (behavior and group 

structure) of selected species of mammals and birds. 

4. Visit to local Zoo and record disease, health management practices of 

various animals. 

5. Demonstration of immobilization equipment. 

 
 

 

Field Tours  

Techniques Tour-II                                                                                            2 weeks 

Specialized Techniques Tour/ Workshop on Photography                               2 weeks 

 

Field Tour 

Orientation Tour                                                                 2 weeks  

Techniques Tour-I                                                                        4 weeks  

The syllabus for the second semester is approved as given above. 

  

Dr. Fatima Sultana 

Convener, COC in Wildlife Science 

 


