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PREFACE

Planning for the Master of Science postgraduate degree programme
an Wildlife Science within the Wildlife Institute of India began
in 1985, although the need for such a training programme was
recognized by wildlife conservation organieatione in the 1Y70s.
There have been several important milestones in the brief history
of planning and implementing this M.Sc. course.

The first input came from the all India Bymposium on "The Role of
University Teaching in Wildlife" hosted by the wWildliafe Institute
of 1India and the Aligarh Muslim University at Aligarh in early
1986. This symposium offered valuable discussion between
university faculty and professional wildlife biologists and
scientists which helped in planning the initial syllabus.

Secondly, the preparation of the first syllabus for M.Sc. 1in
Wildlife Science at the Wildlife Institute of India allowed much
discussion. This first syllabus was published as a field
document of the FAO/WII project 1n 1988 and formed the basis for
the teaching of the first and second M.Sc. courses.

Thirdly, the actual implementation of the M.Sc. courses; the
first course started in January 1988 and finished in December
1989. The second course commenced in July 1989 and will continue
until June 1991. Teaching these courses and interactions with
the University of Saurashtra with whom we jointly offer the
degree programme, have allowed us to further refine the syllabus.

The results of the first M.Sc. course were highly satisfactory,
all seven candidates achieving First Class degree, one at
distinction level.

Internal discussion within the Institute, feedback from students
and examiners, and formal discussion with the Board of Studies
for Wildlife Science of the University of Saurashtra have led to
the revision of the first syllabus. Considerations for this
revision are incorporated as Appendix-I1I to this document.

This Revised Syllabus for the M.Sc. in Wildlife Science is now
published formally, and will govern the teaching of the Third
M.Sc. programme due to commence in July 1991.




INTRODUCTION

OBJECTIVES

The M.Sc. in Wildlife Science at the Wildlife Instatute of 1Indaa
has been developed to provide trained expertise to further the
cause of wildlife conservation i1n India and elsewhere. For many
years there has been a demand for 1increared research and
monitoring of the wildlife populationes and their habitate al]
over the country. Many species and communities are endangered,
their conservation often reguires scientafac understanding.
Detailed management plans for the more than 400 wildlafe
protected areas reguire a strong scientific foundation for
Buccess. Management 1nputs, habitat parameters and s&pecies
populations need constant monitoring 1f conservation efforts are
to be effective. All of this will reguire trained personnel;
both research staff of wildlife ana forest departments, and
scientific staff at universities and research institutes.

Wildlife, and animal ecology 1in general, are relatively new
subjects within the university system in India. A number of
colleges offer a paper or two at B.Sc. or M.Sc. level; very few
institutions 1integrate animal and plant ecology into a single
discipline. Only two other institutions offer a full post
graduate degree 1in wildlife science. This programme at the
Wildlife 1Institute of India therefore serves a second purpose
beyond the training of wildlife scientists, and that 1is to
provide a model programme (syllabus content, field work, research
training, pattern of staffing, and faculty expertise) which can
help develop wildlife training elsewhere in the country.

Entry to the M.Sc. Programme

The course is primarily designed for direct entrants who hold a
Bachelor of Science degree containing biological subjects with a
mark of 55% or above. Degrees in veterinary science, forestry,
agriculture and environmental sciences (with a bias to life
science) are also acceptable. 1In addition to new graduates,
professional foresters, who have a suitable biological background
and an aptitude for wildlife research, may join the course on an
in-service basis.

The M.Sc. programme at the Wildlife 1Institute 1is presently
offered 1in collaboration with the University of Saurashtra at
Rajkot, Gujarat, and their entry requirements have to be met.
This 1includes the stipulation of fifteen years of formal
schooling; i.e. a 10+2+3 or 11+2+4+2 educational pattern. All
teaching is done at the Institute in Dehra Dun, and in the field.

The programme 1is normally offered from July each year.
Applications will be called for by advertisement in the national
press earlier 1in the year. As the course admits ten or less
students, there will be a vigorous selection process involving




scrutiny of sapplication formg, a national Jevel &t runce
examination, and »Jnterview. Appendix-V  d)®RCUKRCH fesmcia)
assistance to candidates.

Teaching Inputs

The two year degree is organised into four memesters. Th first
three semesters will be used for lecture, meminar, practml and
field work teaching. The fourth semester is for the fiel# based
research oriented dissertation.

Within semesters, teaching is by the course unit Bsystea, wath
all courses in a semester being examined at end of that mmster.
A course unit is ten lectures plus associated laboratory elasses
and seminars. There are 45 units of "core" or caguBsory
courses, and 5 units of "optional" courses, taught in tk third
semester, depending on student choice and faculty availake. .

Class room teaching may have inputs from all three faculses of
the Institute, viz Wildlife Biology (WB courses), mldlife
Management (WM courses), and Extension & Socio-economic Stwudies
(ES courses). Courses at the M.Sc. level are numhered asthe 300
series, e.g. ecological Concepts as WB 301.

Teaching will be arranged in four semesters according to the
following pattern:-

Semester 1 July Nov. (5 months). December Vacatma
Senmester I1 Jan. May (5 months). June Vacation
Semester III July Oct. (4 months)
Semester IV Nov. April. Field work (6 months)

May June. Dissertation Writing (2 rmths)..

a) Students will not be permitted to stay ati the
Institute for longer than 24 months.

b) Vacation scheduling may change due to teathing and
field work inputs.

Teaching periods based at W.I.I. will typically cmsist: of
lectures 1in the mornings and practicals and seminars i the
afternoons.

It must be emphasized that w:1ldlife biology 1is esseniaily a
field subject and personnel cannot be ad-guately trained wmthout
a very major component of field studies. HBence, in addit®m to a
large amount of field work associated with the initial eeurse
work, a 6-month field research project is included in the second
year's programme.

Another emphasis of this research-oriented training is. the
frequent criatical examination of published research resmMs - 1in
lectures and seminars. Students will be expected to maad. and
discuss original research . papers (not merely text looks) as




background to lecturer and seminars. In order to forter a mature
attitude to knowledge and ats cratical Apprajwal, RemInhar-type
discussions will be a major teaching method, alJongride more
formal Jecture wesBiOonk. Students w1l be reguired to complete
three elective papers comprieing tutorial and directed reading
sesrions Jeading to an 1n-depth analyris and write-up of gselected
topics.

At present the M.Sc. degree will be awarded by the Univerrity of
Saurashtra.

The gross breakdown of the 2 Year programme wil]
be as follows:-

- Course work and field courses (and examinations) months

= Vacataion month
Field Research Project months
Dissertatinn writing “

In order to obtain the degree a student would be required to (a)
Pass the written examination (theory and practical Papers) based
on the course work and (b) satisfy the examiners with his
dissertation and a viva voce based on this. Detailed examination

rules are published separately.

It 1is emphasized that details of this syllabus and of the
regulations governing the M.Sc. degree are subject to change by
the appropriate authorities within the Wildlife 1Institute of
India and the University of Saurashtra.




SUMMARY OF COURSES

Courme Tatle
Community Ecology
Physical Environment
Conservation Biology
Biology of Indian Wildlife 1
Biology of Indian Wildlife I1I
Introduction to Plant Biology
Vegetation Science
Population Ecology
Wildlife Ecology
Habitat Ecology
Population Analysis
Animal Behaviour
Quantitative Methods in Biology I
Quantitative Methods in Biology II
Conservation of Natural Resources
Forest and Wildlife Management
Human Ecology
Elective Topic in Habitat Ecology

Elective Topic in Wildlife Ecology

Elective Topic in Wildlife
Management :

U“prional Courses




Optional Courses

A) Ecology Group

Advanced P{ant Ecology .
Advanced Animal Ecology
Systeme Analysis & Modeling

Geographic Information Systems Applications

in Wildlife

. B) Wildlife Ecology Group
Animal Nutrition and Feeding Ecology
Biology of Reproduction

Wildlife Habitat Interactions

C) Wildlife Management Group
Wildlife Health
Wildlife Utilisation

Captive Breeding and Propagation

Management Planning for Protected Areas '

Wildlife in Managed Forests

D) Ecology of Major Habitats Group
Wetland Ecology
Aridland Ecology
Himalayan Ecology
Tropical Evergreen Forest Ecology ‘i

Coastal Ecology




TEACHING AND EXAMINATION PROGRAMME

M.Sc. 3n Wild)ife Science July 1991-June 1994

Examination Scheme and Teaching Programme

Semester 1
Theory Paper 1 Ecological Theory
(1) Community Ecology WB 301
(11) Population Ecology WB 308
(111) Population Analysis WB 311
Theory Paper 11 Habitat Studies
(1) Habitat Ecology WB 310
(11) Vegetation Science WB 307
Theory Paper 111 Biology 80
(1) Introduction to Plant Biology WB 306

(11) Biology of Indian Wildlife 1 WB 306
(111) Quantitative Methods in Biology I WB 313

Laboratory Practical 1 Environment & Biology

Field Practical 1 Terrestrial Ecology

Field Tours Orientation Tour
Techniques Tour I

Semester 11

Theory Paper IV - Wildlife Ecology 80 marks

(i) Biology of Indian Wildlife II WB 305
(1i) Wildlife Ecology WB 309

Theory Paper V Environment, conservation
and statistics

(i) Physical environment WB 302
(i1) Conservation Biology WB 303
(111) Quantitative Methods in Biology I1I WB 314




Theory Paper V] Conservation, Management 80 marks
and Behaviour

(1) Conservation of Natural Resources WE 315
(1) Forert and Wildlife Management. WM 316
(121) Animal Behaviour WB 312
Laboratory Practical 11 Ecology 80 marks

Field Practical 11 ftudy Technigues

Field Tour Technigues Tour 11
Conservation Practices Tour 1

Semester III

Theory Paper VII Habitats and Human Ecology 80 marks

(1) Human Ecology WE 317
(11) Elective Topic in Habitat
Ecology WB 318

Theory Paper VIII Wildlife Biology 80 marks

(1) Elective Topic in Wildlife
Biology WB 319

Theory Paper 1X Wildlife Management : 80 marks

(1) Elective Topic in Wildlife
Management WB 320

Theory Paper X Optional Courses 80 marks
(1) Optional courses in Wildlife Science

Practical Examination III . 80 marks

Field Tour Specialised Techniques
Conservation Practices I1

Vacation Course BASIC programming




Semester IV

Dissertation Field Work and Completion

Dissertation Evaluation : 320 marks

Viva Voce Examination 80 marks

Grand Total 1600 marks.




DETAILS OF COURSE WORK COMPONENTS

Courses 30] to 320 are obligatory (core) courses
Courses 321 to 337 are optional! Courses

A. CORE COURSES.
WB 301 Community Ecology Total 2 units

Basic concepts and structure of ecosyrt.ems: abiotic and
biotdc components; climatic and edaphic regimes; nutrients
and minerals; producers, consumers and decomposers.
Communities, populations, groups and individuals.

Functioning of ecosystems: energy flow and nutrient cycles,
the establishment of trophic equilibrium; food chains, food
webs, tropic levels; autotrophs, heterotrophs, saprotrophs;
biogeochemical cycles. The concept of a systems approach to
ecological functioning. :

Productivity: concepts, net, gross, primary and secondary
productivity, net community productivity. Productivity as
a measure of efficiency of an ecosystem, comparison of
productivity of various vegetation types.

Community interactions. Succession. Niche space and niche
separation. ‘Inter-specific competition. Community
structure, dominance, diversity and stability; differences
between geographic regions. Evolution of communities and
their internal regulation. -

Practicals: Seminar based discussion and pPaper analysis
and criticism. Calculations of energy flow
and productivities. Field analysis of
diversity etc.

WB 302 Physical Environment Total 3 units

This course will introduce the fundamental components of all
ecosystems, viz climate, water, geology and soils. It also
presents remote sensing as an important tool in
understanding environmental factors. The course will
comprise three components.

e

302.1 Climate as an Eco]déical Factor: 1 unit

Basic components of climate and how they are measured
(rainfall, radiation, temperature, humidity
evaporation). The physical basis of world climates.
Climatic patterns of India and their geographical and
temporal distribution. Water cycle and introduction to

<
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hydrology. Interpretaing microclimater and climatic
data 3N relation to biological phenomena .0.
importance of temperature and rainfall patterns, day
length etc. to breeding meakonk of vertehrater..

Practicals: Exercigses 1in use of climatic maps and
- met.eorological data; metting up &nd
reading of meteorological instruments.

302.2 Geology, Geomorphology and Soils 1 vt

Rock types and their origin; geological formations and
geological mapping. Geomorphology: topography, asrpect.,
land forms and their classification. Land system
mapping. Geological history of India during Tertiary
and Pleistocene periods including continental drift.
Fossil record. Pollen core studies. Geology and
climatic change. Soil types and their formation,
influence of geology. Soil profiles. Water regime,
permeability and soil-water relationship. Soil
fertility, and simple methods of soil analysis.
Interpreting soil maps and soil data. Relationships of
geology and soils to vegetation and animal Jlife.
Erosion and nutrient loss. Soil conservation.

Practicals: Examination of geological processes in
lab and field. Use of geological and
s0il maps. Examination of soil types,
measurement of particle size, moisture
content, PH and chemical composition 1in
lab and field. Exercise in use of soil
maps and other data sources. Field
examination of erosion - and so1l
conservation measures.

302.3 Remote Sensing ] unit

Principles and practical applications of remote sensing
techniques, including aerial photography and satellite
imagery. Use of photographs as maps and in map
preparation. Interpretation of photography and
imagery. Importance of ground truth inputs.
Introduction to digital analysis of imagery.

Practicals: Examination and interpretation of
imagery. Use of imagery for
guantitative analysis. Stereoscopy.
Preparation of maps and field
orientation. Introduction to
computerised techniques.




WH 303 Congrervation Biology Total 2 umitsm
303.1 Evolutiionary Genelicr 1 umit

Review of the mechanisms of evolution, importance of
environmental pPressures,  envaronmental  change and
naturas selection. The s8pecies and infra-mpecies
conceptls. Mechanisms of speciation and endem) 8m.,
Genotype variabality, in-breeding, heterozygosity and
the concept. of a viable populataon. Meta-populations
and sub-populations. The relationship of evolutionary
pranciples to Bystematics, to ecology and t.o
conservation biology.

Practicals: Seminar based discussion and paper
analysis. Calculations of degree of
inbreeding, MVP sizes etc.

303.2 Birogeography 1 unit

Classical biogeographical concepts; origins, radiation,
barraiers. The differences between pPlant and animal
geography. Biogeographical realms and Provinces, with
special reference to India. The origin of 1India's
fauna and flora. Quantitative analyses in biogeography
and brief antroduction to cladistic theory and
classification theory. Theories of island biogeography
the SLOSS debate and contributions to conservation
biology. Concept of centres of diversity and endemism,
refugia, extinction.

Practicals:- Map based analysis of distribution
patterns. Calculations of island
biogeography parameters etc.

WB 304 Biology of Indian Wildlife : I ° Total 3 units

This course and WB 305, will familiarise the student with
the biology and natural history of a range of species
encountered by the Indian wildlife biologist, concentrating
on those of particular conservation significance. It will
provide general information on morphological
characteristics, physiology, past and present distribution,
behaviour, status, habitat, food type, group size,
reproduction, and relation to human activities.

Mammals: Origins of mammals and mammalian characteristics.
Review of principal patterns of morphological and
physiological adaption to environment. Review of mammal
classification. Problems in taxonomy of 1Indian mammals.
Literature on Indian mammals. Review of major groups of
mammals: Primates, larger rodents & lagomorphs, Carnivora,
Artiodactyla, Perissodactyla, Proboscoidea.




Practicals: Examination and drawing of mureum materia)
tekins, =kulls, feet, cantr of mpoor, dung
etc.) of ahove species. Usre of keys an
izdentafaication. Specier drstrabution
patterns. Manipulation, disserction and
analysis of study material ©.g. fruxt bats,
Collection and presentation of study
material.

WB 305 Biology of Indian Wildlife : 11 Total 3 units
305.) Birds J.5 units

Origin and radiation of Birds. Morphological and
physioclogical adaptation. Review of Indian birds:
taxonomy, general natural history, literature.
Biogeographic patterns in Indian avifauna and their
affinities. Emphasis on Montane avifauna: Himalayas,
Western & Eastern Ghats; Island avifaunas, Waterfowl,
Desert avifauna; Birds of cultivation and degraded
habitats. Habitat mosaics.

Migration and linkages between breeding & winter areas.
Breeding ecology, wintering ecology. Avian community
ecology and habitat selection; temperate-tropical
comparisons. Avian guilds and competition. Bird
census: review of technigue and problems.
Endangered/threatened groups - pheasants, bustards &
floricans Ccranes, waterfowl, raptors; threat to
Passerines and general problem of avian extinction.

Practicals: Examination and drawing of museum
material (skins, skulls, feet, egqgs,
nests etc.) of characteristic species.
Bird skin preparation. Measurement of
specimens. Mist netting technique and
methods for handling bards, Bird census
On campus. (Birds will also be observed
and discussed in their natural habitat
during appropriate field courses).

WB 305.2 Reptiles and Amphibia 1 unit

Origins and radiations of herpetofauna. Adaptations to
environmental stress. Review of Indian herpetofauna,
especially of groups of conservation and management
importance. Conservation problems and initiatives.
Importance of biology in management.

Practicals: Examination, identification and drawing
of museum material (skins, skulls,
preserved specimens etc.) of above
species. (Animals will also be observed
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and dikcussed an the)r natural  habaitat
during AppPropriate field COUTrKes),
Where porsable herpetological search and
ktudy on campun,

WB 305.3 Jnvertebrates of Importance to : 0.5 unit
Conservation

Insects, molluscs, and other groups of importance  1n
wildlaife biology. Disease vectors, parasites,
pathogens. The role of invertebrates in food chains,
especially decomposition. Insect herbivory, Insect
plant adaptations.

Practicals: Examination of museum material, plus
field examination during appropriate
field courses. Seminar discussions and
pPaper evaluation.

WB 306 Introduction to Plant Biology ’ 2 units

Introduction to morphology, anatomy, physiology and genetics
of plants. Systematic botany including the taxonomy andg
classification of important plant families; floras and their
use. The flora of India.

Practicals: Supporting laboratory studies of above
lectures. Dissections, diagrams and use of
keys given in the flora for identification.

WB 307 Vegetation_Science 3 units

Principles in the classification of vegetation.
Relationship between environmental -factors and vegetation
types. Hierarchy of vegetation units. World classification
of vegetation. The major vegetation types of Tndia and the
different systems of classification. Mapping vegetation
types (including structural, ecological and floraistic
associations) in India.

Succession and regression, degradational stages.
Anthropogenic factors. The physiognomy and seasonal
characteristics of vegetation. Phenology. Regeneration.
Species composition. Distribution and associated fauna. Use
of vegetation maps.

Briel ecology of sa), teak, Himalayan and evergreen forest
communities. Mangroves,# shola forest and grasslands. The
guestion of natural “grasslands in India. Endemic,
endangered/threatened plants of India and causes of threat.
Wild plants of economic and aesthetic value, e.g. medicinal
plants, orchids. Ex-situ and in-situ conservation' for
plants.




Practicals: Study of vegetation types from literature and
on campus; analykis of aerial photographs of
vegetation; ure of Bmatellite 1magery and
exikting vegetation maps and climatic maps.
(In addiation, a wide variety of vegetation
types will) be rtudied on field courses, as
appropriate).

WB 308 Population Ecology 2 umitm

Population definition, eguilibrium, natality, mortality,
fluctuations with density. Intra-specifaic competition,
density dependence. Optimal foraging theory. Limiting
factors. Carrying capacity, Natural regulation of numbers.
Population growth. Theoretical aspects of pPopulation
arnalysis and population dynamics. Population ecology ain
plants.

Population analysis: survivorship curves, Jife tables,
critical parameters - density, sex ratio,. age dastribution,
fecundity by age, survival by age. Population parameters
from post-mortem study. Manipulating populations =
sustained yield harvesting; reduction culling;
reintroduction and restocking.

Practicals: Seminar and discussion paper reading, and
modelling of populations. Calculation of
population growth and other parameters.

WB 309 Wildlife Ecology - 3 unats

Animal-habitat interactions - food, water, minerals, shelter
and their effects on distribution; limiting factors.
Patterns of habitat utilization and dispersion, including
home range, migration and corridors; and methods of study,
use of ecotones.

Feeding ecology of herbivores, carnivores, insectivores and
omnivores - food selection, quantity, guality, (nutritional
value), seasonal variations, relation of foed to animal
condition. Predator-prey interactions. Avoidance of
competition for food and shelter. The niche concept.

Reproductive ecology, dispersion, patterns of growth and
development. Ecophysiology - water and temperature
pPhysiology and its ecological implications. Effects of day
length and temperature on reproduction, migration etc.
Importance of minerals to animal health, growth and
reproduction. Environmental pollutants and toxins.

Chemical capture and drug immobilisation. Theory and
practice, including safety measures.
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Practicals: A wtudy of habitat rpecaificoty an barde  or
Emall mammalw on campus. Field methods  of
studying diet.. FExamination and recordiny of
gt.omach contents of & bhrowker, yrazer,
carnivore, Inkectaivore and Omnivore.,
Examination of faecern. Expersment.s with
captive reptilers and mammals an various
situations of amhient temperature/
insolation. Use of chemical capture
equipment. (Note this wil]l he done in detas)
on b field tour).

WB 310 Habitat Ecology 2 units

Physical factors influencing habitats: drought, flood,
tides, erosion, soils etc. Qualirfiers; grazing; jopping;
felling; fire; encroachments. pollution; development
Projects; socio-economic resource pPractices. Succession and
natural change. :

Evaluation of habitats: Availabality, éua]ity, palatability
of graze and browse at various levels and seasons. Forage
analysis. Utilization of graze and browse. Deriving
diversity, interspersion and Juxtaposition indices. Habitat
fragmentation. Cover classification ang mapping. Inventory
of unique habitats 'and their distribution. Distribution of
water and minerals; mapping and assessment of water
gualaty.

Animal signs as _indicators of use patterns. Jdentification
of species specific limiting factors. Use of map overlay
approach in evaluation. Monitoring changes in vegetation
and the relative abundance of animals. :

Use of imagery etc. and systematic reconnaissance flight
methods in habitat monitoring, analysis and evaluation.
Habitat mapping at landscape and land unit scales.

Practicals: Measurements of Primary Production.
Comparison of several techniques for
gquantitative vegetation survey and mapping.
Evaluation of décimating and welfare factors.
Evaluating habitat utilization etc.

WB 311 Population Analysis 2 . units
Age and sex determination and use in biology. Field age
determination: size, colour of pelage, antler/horn
development. Lab determination: tooth eruption and
replacement; tooth wear, cementum lines, eye lens weight,
ossification. Ageing in birds, moulting. Sex
determination: dimorphism, sexually dimorphic characters;
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behaviour. Sexing of mammals, birds and reptalen in the
fryeld and under rewtraint. 1Individual )dvntlfI(aQ)nn.jz-ug
*.-.,‘ T, o
Census methods: Absolute versus relative denrity, £otal
count versur ertamatesr; dorect and indairect cognte.

Field age/sex determination of ungulates. Usre on-jlw
series/teeth i1n age determination. :

Practicals: Analysis of population models. Preparation
of sampling derigns for populition
estimation. Analysis of census data. (8
of varions population parameters and use - of
census technigues will be carried o%&-s{on
field courses). : z

WB 312 Animal Behaviour itl

This course assumes some bhackground knowledge of an:mal
behaviour from WB 305 and concentrates on aspects ‘of
vertebrate behaviour which are related to the environment in
which a species lives.

:.}

Relevance of ethology to wildlife biology. Evolution of
behaviour patterns and adaptive significance of behavioural
patterns. Concepts of behavioural ecology. Behaviour
patterns of individuals. Activity budgets. Use of space,
territoriality. Patterns of social organization in birds
and mammals. Reproductive behaviour: breeding cycles,
courtship, copulation, nesting, parturition, care of young
etc. The adaptability of social organization to
environment. Implications of body size and group size.
Sociobiology. Concept of ecological fitness.

Study methods: Use of scan and focal sampling etc. Relevance
of captive studies. Behaviour 1in captivity. Abnormal
behaviour. Behaviour and wildlife management.

Practicals: Observation/recording of group structures and
spatial distribution in readily observable
speclies on campus e.g. rhesus macagues,
birds. (Further studies of group structure
and interaction e.g. 1n cervaids, will be
made in the field.) Behavioural sampling
technigques, ethograms, nearest. neighbour
etc. (Observation of rutting, courtship,
matting, nest building and care of young will
be made, as appropriate, on field courses).

WB 313 OQuantitative Methods for Wildlife Science: 1 2 wunits

This course aims to provide a basic knowledge of data
handling and presentation, elementary biostatistics and
sampling design.




313.1 Introcuction and Data Presentat 1on

"The Scientific Method® and the formulation Aand
testing  of hypothesen.  Fxperimentatyon.  broof . The
importance of quantification and statistics. Concept s
of ° biovlogical varlation, hypothersis  testainag, and
statistical ainference. ' Mathematics for biologirt w:
logarathms, indaces and power  functions, regression
equations and linear graphical relationships.

Data presentation: measures of central tendency, mean,
median, mode. Fregquency distribution, graphical
portrayal, histograms and scatter diagrams.

313.2 Elementary Biostatistics and Sampling Theory

The concepts of a population and sample. Proliabalyly |
The normal distribution. Dispersion: mean, veraance,
deviataion, standard error and confidence Jints,
Testing differences between means, "d & t" tests.
Association and contingency testang, chi sguare tests.
Correlation and correlation coefficients. Simple
linear regression and lines of beost fat. Caovariance.
Simple analysis of variance. Introduction to non-
parametric tests.

Sample theory and design: random, cluster, systematic
and stratified sampling. Precision and accuracy.
Determination of sample size. Designing sample
surveys. Testing assumptions.

Practicals: Practicals will arrange and analyse raw
data from wildlife Bitual jons in Indias,
preferably using student's own data from
field work.

314 Quantitative Methods in wildlife Science : I1
314.1 Introduction to comput ing

Types of equipment: calculators, microprocessors, main
frames and their uses. Hardware and software
components, languages. Databacse and large scale data
handling. Multivariate analyses, programmes for
wildlife biology, statistics packages.

314.2 Advanced Biostatistjics

Designing surveys and experiments, testing assumptions.
Analysis of variance. Introduction to non-parametric
tests. Use of computer statistical packages.
Multivariate statistical techniques - and their
application in wildlife biology.
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Practicalm: Students wi1l) have time for hands on
exXperience On MICTOProcenRors.,

Note: There wi1ll be a compulmory vacation course 13in
BASIC programming of one week duration. This wall not
be examinable.

WE 315 Conservation of Natural Resources 2 units

This course will impart the basac philorophy of conservation
management. Specific emphasis 1s laid on conservation 3in
India and its human dimensions, as well ag a consideration
of the World Conservation Strategy and approaches to a
National Conservation Strategy. The course deals with the
concept of conservation with special reference to wildlife
management and the management of forests 1i1n Tndia and
chronicles the decline of wildlife and habitats in India.

Discussion of past and philosophies of conservation, the
colonial and post-independence periods. Creation of I1BwWI,,
Wildlafe (Protection) Act, 1972, the new conservation
awareness, edtabhlishment of Department of Environment _ 1981.
Project Tiger and newer project schemes. Role of voluntary
agencies (WWF, Wildlife Preservation Society, - Bombay
‘Natural History Society etc.).

Conservation and development. Political and economic
realities. Human dimensions, threats to protected areas,
soCcio-economic development of indigenous communities.
Environmental impact assessment methodologies. Environmental
impact studies of developmental works in 1India Protected
areas: JUCN classification and legal categories in 1Indla
including forest categories. Biosphere reserves and zoos in
India and their role in conservation.

Conservation programmes: IUCN, UNEP, MAB etc. Conservation
laws and ethics: International conventions for wildlife
protection e.g. Conservation of Wetlands of International
Importance; Conservation on Migratory Species;
International Whaling Convention; CITES. Conservation law
and policies 3n India.

Practicals: Class based discussioen with faculty and range
of conservation activists. Review of
literature. Preparation of conservation
statements and braief EIA statements, etc.

Forest and Wildlife Management in India
316.1 Wildlife Management

The concepts of ecosystem and species featured systems,
ameliorative and restorative management. Prey-predator
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relatyonships. Manipulation of populations. The
management.  of small populations. The problem of  over
abundance. Control of over abundance: Culling,
repel lents, barriers, capture and releane elxewhere
reproductive control. Control of praching and
regulation of resource use. Study of &selected case
histories from India: Project Tiger, Gir lLion, Project
Hangul, Rhino Reintroduction ete. The Wildivfe Actaion
Plan 1n practice. The role of the Wildlife Instatute
of India. The role of brology in wildlife management.,

Practicals: Class based discussion and Jliterature
review. Field discurssion of management.
parameters 1n nearby forests and on
tour.

316.2 Forest Management

Review of forest management in India. Principles of
forest management; silvicultural systems. Frosion
control. Development of water. Management of fire.
Management of weeds. Wildlife 1in plantations and
managed forests. Management of riparian zones.
Range/Grassland management practices

Practicals: Review of forest working plans and maps.
Study of nearby forests and grasslands
under various management regimes.
(Management. pPractices will also be
studied on field courses).

WB 317 Human Ecology* 2 units

Scope of human ecology, its importance 1in understanding
conservation 1issues. The People of 1India, diversity of
culture and lifestyle. Society and development ;. Political,
social and economic factors, rural economics, concepts of
sustainability, the wurban-rural and rich-poor divides.
Social development initiatives in India.

Demography. Methodologies of social survey and impact
survey.

Changing land use and resource use patterns in wilderness
regions. Discussion of fuelwood, livestock and forest
produce case studies. Review of rural development and
tribal welfare programmes, and the impact of resource use
practices and development séprogrammes on people and natural
resources of these regions.

Impact of major development projects on people in wilderness
regions and implications for conservation. i




Strategies for murtainable development.. Revival of  rural
€CoRyRLems  ukiIng ecodevelopment and compatable utalimatron
of wilderness resrources.

Man-wyldlafe interactison; domestication, commensalism,
direare zoonoses and epidemiology.

Practicals: Class bared discussion with faculty and
invited environmental and social activists.
Analysis of human and cattle population
statistaics. Review of pressures and case
studies in neighbouring forest areas.

ELECTIVE TOPICS IN ECOIOGY AND MANAGEMENT

These courses are designed to introduce the student to
independent Ltibliographic search, information collect.ion
and ainterpretation, and the formulation of scientific
hypotheses and conclusions. This 38 achieved by a tutorial/
directed reading approach to pre-set elective topics. The
student 1s examined by presenting a major paper in each of
three elective courses.

Elective Topics in Habitat Ecology 2 units

Subjects will be chosen which jntegrate the pPhysical and
biotic factors of the habitat of a particular species or
community. Examples would include “A critical assessment of
the role of fire in determining habitat structure for large
grazing mammals' or “FEvaluate the role of plant secondary

compounds in anti-herbivory strategies in evergreen forest'.

Elective Topics in Wildlife Biology 2 units

Subjects will be chosen which involve the use of several
aspects of wildlife science, to allow the student to develop
a broad holistic view to wildlife problems. Examples would
include “Discuss the role of nutritional and day length
factors in determining breeding season in Indian ungulates’.
“Develop a population model for a tiger-single herbivore
community i1n a simulated protected areas’'.

Elective Topics in Wildlife Management 2 unitis

Subjects will be chosen which have an accessible literature,
and which allow an element of real life practicality (e.g.
economics). Examples would include: "A comparison of
possible management strategies to alleviate elephant. crop
damage conflict”, and "Discuss the teak non-regeneration
problem 1in protected areas in Central 1India and suggest
potential solutions”.




B. OPTIONA] COURSES

Optional courses are  Joorely arranged an  kpecialiskt groups.
Students are required to select five courses from the following
options, 1n conrultation with thear faculty advirers. Optional
courses should normally be within specialist groups to give to
the student's study plan.

A. ECOLOGY GROUP

WwB 321 Advanced Plant Ecology ] Unit

Modern approaches to plant ecology. Concept of plant
population dynamics. Stability, patch dynamics and cycling,
Co-evolution of animal and plant communities. Quantitat;
technigues of community classification and ordination.

WB 322 Advanced Topics in Animal Ecology 1 unit

The course is designed around seminar discussions on modern
concepts 1in animal ecology. Topics include: Optimal foraging
strategies; ecological fitness and reproductive potential;
body size Jimitations and ecological parameters,
competition and community organisation.

WB 323 Systems Analysis and Modelling 1 unit

An introduction to ecological systems analysis and the

model ling of simple population and population-habitat
interactions using computers. ’ ;

WB 324 Geographic Information Systems: Applications
an Wildlife 1 uvnit

This course examines the growing use and value of GiISs
approaches to wildlife ecology and management 1ssues, and
integrating wildlife into forest and human land use systems.

B. WILDLIFE ECOLOGY GROUP

_,":l
&

JB 325 Animal Nutrition and Feeding Ecology 1 unit

The course is designed to build on the foundation taught. in
course WB 309 - wWildlife Ecology.




Protein and energy metabolimm; nutritive reguirements for
baral metabolyem and work, growth and teproduct ave
reguirements.

Feeding Btrategies and morphological, physiological
adaptataions, from a variety of vertebrater. Factors
affecting food selectavity by animale. Study techniques for
analysing feeding behaviour, nutritional analysis and
dietary ainputs.

WB 326 Biology of Reproduction 1 unit

Variation 1in structure and function of male and female
reproductive systems. Adaptative advantage of such
variations. The ovarian cycle. Spermatogenesis.,
Conception, gestation, parturition, lactation. Hormone
control. Patterns of reproduction: single and multaple
births; length of gestation; seasonality of breeding.
Effects of social context and nutrition on breeding.

WB 327 Wildlife - Habitat Interactions 1 unat

Classical habitat components of food and cover. Liamiting
factors. Habitat evaluation and habitat suitability models.
Detailed analysis of «carrying capacity in static and
variable environments.

C WILDLIFE MANAGEMENT GROUP
WM 328 Wildlife Health 1 unit

Basic concepts of disease, health and condition. Review of
major diseases of Indian wild mammals, birds, amphibia and
reptiles. Epidemiology of disease. Disease and population
dynamics. Disease transmission between domestic and wild
populations. Malnutrition, starvation, dehydrataion as
disease syndromes. Condition, health and nutritional
assessment in free-ranging populations. Control of disease
Planning and management of wildlife bhealth programmes.
Zoonoses of importance to man.

‘yM 329 Wildlife Utilization 1 units

Non-consumptive and consumptive utilization, their economic
benefit. Tourism: objectives, planning, economics. Game
ranching and controlled off-take from wild populations,
rationale, management design, harvesting by management or
hunting licences, marketing procedures. Wildlife farming:
objectives, management design. Wildlife products: skins,
meat, musk etc.




WM 330 Caplive Hreeding and Propagation 1 umitw

Objectivers: rehabilitation, education, (utilization), gene

- banks. Principles: underatanding biological reguirenent ko of
specier; design of facilities, food, hygiene, direaxe
control), breeding. Propagation of threatened Plantw. Care
histories.

4?4 331 Management Planning for Protected Areas ] unit

Objectives. Resource Burveys. Analysys of surrounding
region. Planning of boundaries, management zones,
communications, srtaff and visitor amenities. The management
programme: institutional framework and infrastructure;
establishing cont.rol; habitat and wild]ife management.; datla
collectionn; monitoring; extension and education; tourism.
Finance.

WB 332 Wildlife and Managed Forests \

Analysis of wildlife problems in plantation and exploited
forests; Indian, American and South-East Asian case
histories. Discussion of potential management input.s and
solutions and research needs to allow such inputs.

D.:< ECOLOGY OF MAJOR HABITAT GROUP

WB 333 wWetland Ecology ¢ !

The classification and distribution of wetlands in J¥ndia.
Introduction to key issues of fresh water ecology and
limnology, incluvding eutrophication. Values of wetlands:
physical, aesthetic and biological values including plants,
fish, reptiles and water fowl. Conservation issues for
Indian wetlands including detailed case studies, e.g.
Bharatpur, Chambal, Kolleru, Kashmir Valley etc.
Introduction to river valley development controversies such
as Narmada. .

WB 334 Aridland Ecology \

Review of the physical features of deserts and semi-deserts
and the processes of desertification. The arid regions of
India (Thar, Kachh, Mid-Peninsular and the cold-desert of
Ladakh). Adaptation to life 1n deserts by plants, animals
and man. Conservation issues and the development debate in
arad lands; overgrazing, water development. Desert
wildlife and conservation planning.
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WH 335 Himalayan Ecology

Review of the physical and biological featurern of the
Himalayax, &tresning both altaitudinal and Jongytudinal
diversity. Thee wildlafe and consrervation valuer of the
Himalayasr. The Himalayas ar a watershed. Protecled areas
and conservation status. Biotic presrures, development and
congervation 18suUfK,

WB 336 Tropical Evergreen Forest Fcology 1

A review of the classification, distribution and status of
the Tropical Evergreen Forests i1n India. Principal 1ssues
in tropical forest ecology - stability, diversity, energy
and nutrient flows, regeneration and resistance to
disturbance. The values of tropical evergreen forests -
land, exploitive resources, water and biological components.
Land-use 1n tropical forest regions. Timber exploitataon.
Conservation planning: patch =size, connectivaty and
exploitation. Case history studies from India and South
East Asia.

WB 337 Coastal FEcology \
A review of the physical and biological components of
India's coastline (mangroves, estuarjes, mud, sand and rocky
shores, coral and offshore waters). Coastal resources and
conservation, protected area planning. Reconci ling
exploitation, development and conservation. Coastal
erosion, pollution, mangrove explojtation and over-fishing.
Case history studies: Sunderbans, other mangroves, Gulf of
Mannar, Andamans. Turtle nesting beaches, Dugongs.

FIELD COURSES

The following field courses and tours will be undertaken 1in
association with the course unit programme prescribed above.

1. Orientation Course 5 1 week
Introduction to wildlife species and thear habitats.
Quantitative observations, collection of study materaal
etc., wildlife signs and evidences. Field visit and wvisit
to a major zoological garden.

2. Techniques Field Course IA (Terrestrial Ecology) 3 weeks
Exercises on wildlife population parameters and census

methods for various speciles. Habitat analysis and
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evaluation. Studier  on animal behavaour. Studier  1npact
from human uske and settlement.,

Technigue Field Course JB (Aguatic Fcology) ] week

Techniquer Field Course 1] (Varied locations) 2 weekRr
Applications of different study technigues to varied groups
and habitats, e.g. grasslands, closed forest.,, mountains,
reserve forests, 2008 etc.

Specialised Field Technigques Course

Capture, restraint, telemetry, barriers etc.

Conservation Practicer Tour 1 2 weeks
Field tour designed to examine wildlife conservation and
biology issues 1in a variety of ecological situations an
Peninsula India.

Conservation Practices Tour II 1 week
Field tour designed to examine wildlife conservation and

biology 1issues 1in a variety of ecological situations in
Himalayas.

Totsal

DISSERTATION PROJECTS

Each student will undertake an 8 month project consisting of
approximately 5-1/2 - 6 months field investigation, followed by
2-1/2 months data analysis and writing up. Projects will be
selected 1in collaboration with faculty members during the third
semester. The concerned faculty member will act as guide
throughout the study. :

Once his/her topic has been selected the student should acquaint
him or herself with existing literature on the subject so as to
provide a context for his own ‘particular investigation. After
surveying the literature assessing the problem, a time-bound
format for the data collection phase should be prepared and
necessary equipment procured under guidance. Detailed project
proposals will be prepared during the third semester, before the
student starts field work.




The guider should be freguently consulted al every wlage,
ancluding data analymis and therirs wrating, which should give
the &tudent. experience 1n the preparation and presentation  of
scientific resrults.

Students are &trongly adviged to ktart the procers of data
analysirs during their field work period. Draft chapter wraitaing
on methods and srtudy Bite descriptions should commence 3in the
field, both to give the rtudent. 3nit1al confidence 3n writing and
allow the guide to assist 1n improving writing capabilities at an
initial stage, but also to ensure all si)te aanformation s
collected before the student leaves the faield.

Dissertations will typically be 50-100 pages in Jength and follow
a standard Introduction - Methods - Resgults - Discussion pattern.
Examiners will want to check that the student has the ability to
identify and discuss an ecological problem, pose a hypothesis
about the problem, devise methodology to prove/disprove the
hypothesis, collect and analyse results in a way free from bias,
and to draw conclusions and interpret the results »n relation to
the hypothesis and original problem. Details on the preparation
of the dissertation will be given during the course itself.




APPENDIX = 1]

Rationale for Syllabur Changes to the M.8c. in
Wildlife Bcorence at. Lthe Waldlife Instartule of Indra.

Experience in teaching one conplete M.Sc. courmre 19KB-89 and
half of anoiher course 1989-90 has ®hown some weaknesses an
the present esyllabus. This was expected to happen, the
first course was to be experimental and would be used to
setrengthen and improve the initial ryllabus.

There was a need to modify nine aspects of the original
eyllabus, these are :

(i) Strengthening the theoretical ecology component of the
syllabus. Today ecology 1s a fast developing science
incorporating much evolution, physiology and
mathematics in its basic theory. There 38 need to give
more attention to such concepts.

There 18 i1ncreased awareness of the essent.ial role that.
people play in the whole conservation Process 1i1n India.
Wildlife ecology thus cannot ignore the disciplines of
human ecology and the way 1n which economic and
polatical forces shape human ecology. The syllabus 1is
adjusted accordingly.

The past courses were of greatly unegqual length,
varying from 1 to 8 course units (10 to 80 lectures).
The syllabus content is readjusted into courses of more
egual size (2,3 units) to facilitate timetabling and
examining procedures.

Computer applications and statistics are increasingly
essential tools in wildlife science. The syllabus as
strengthened to reflect this. : There are two courses,
an elementary course in mathematics and statistics, and
an advanced course in computer applications and complex
statistical analysis. In addition there 3is a non
examinable but compulsory vacation course in BASIC
programming.

(v) The optional courses are modified to ‘reflect
specialisations in the WIT and student reguirements.

(vi) The initial syllabus had an over ambitious fje]d—tour
ccmponent. This 1s reduced to ten weeks.
o~
(vii) The syllabus should8 contains more details of the
dissertation component.

(viii) Some of the syllabus content details are revised to

fill lacunae and avoid ambiguity.

(1x) One course on practical management techniques has been
deleted and contents built into field tours and
practical classes of regular courses.
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APPENDIX-11

THE WILDLIFE INSTITUTE OF INDIA

The Ingtituie

Ever since official attempts at preservation of Javing natural
resour. es began 1n India, the need had been felt for institolsons
that could wundertake training, education, and research 1n the
rapydly emerging science of conservation. JIn partarcular, the
vast field of wildlife conservation, research, and protected-area
management. remained largely unattended for over three decades
after independence. It was 1n response to this need that the
Wildlife IJInstitute of India was set up an 1982, under the
Ministry of Environment & Forests of the Government of India. To
aid it in its academic and research pursuits, the Institute was
granted autcnomy in April 1986. It now functions under a 14-
member Governing Body chaired by the Secretary in the Ministry of
Environment, Forests, and Wildlife.

The Objectives
The major objectives of the Institute are:

i) Training managers and biologists for protected area
management and wildlife research.

Training ecucation and extension specialists for protected
areas to gain public support for wildlife conservation.
Providing orientation courses for those involved 1in land-use
management. -

Conducting and coordinating applied wildlife research and
evoiving relevant technigues suited to Indian conditions.

Creafing a database for building up a wildlife ainformation
system employing modern analytical technigques and computer
eguipment. :

Providing advisory and consultancy services to Central and
State governments, universities, research institutions, and
other official and non-official agencies.

The Activities
&

The primary aim of the Institute is to develop a cadre of trained
wildlife managers, and a pool of scientific personnel including
researchers and wildlife biologists. 1Its attempt is to provide
training and research inputs for better management of wildlife
and wild habitats in the country, so as to make our efforts at
the conservation of our natural heritage compatible with the
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human dimenrion and other prerent day freld realrtien., 1 ok
hoped that the personne) and researchern trained by the Institute
will fulfil) the requirements of the mtale foresxt department s,
academic and research institutions including wuniversmities, and
various other agencies; a few of them may also be absorbed by
the Institute itrelf. Towards these objectiver, W1l carries out
training, teaching, research, and conrultancy.

National Structure

WII 1is organized into three scientific faculty divisions, viz.
Wildlife Biology, Wildlife Management, and Wildlife Extension.
Each of the faculties is headed by a Scientist-SE, and the
administration divisipn by a Registrar. There are, at present. 22
faculty members 1n the Scientists category, including the
Director, and 25 Research Fellows. Of the remaining 10)] posts 21
are technical, 48 administrative, and 32 maintenance.

The Campus and Facilities

The Institute is currently functioning from the campus of Forest
Research Institute and hired accommodation in Vasant Vahar, Dehra
Dun. The new campus of the Institute is coming up on a scenic
wooded site in the foothills of the Siwalik at. Chandrabani, Dehra
Dun. This will be a residential campus on 80 hectares of land.
The first phase of the construction work, which 18 now in
progress, will have the academic administration, and residential
blocks. The academic complex will comprise classrooms,
laboratories, library, seminar facilities, computer cell, and
herbaraum. The residential block will have guarters for the
faculty and the staff. There will also be a 96-room hostel with
dining and kitchen areas for students. The campus should be
ready by early 1991.

The Institute currently provides hostel facilities at the FRI
campus and in Vasant Vihar to 1its trainees, students, and
research fellows.




AVI'ENDIY =113
Kaurar tra Unyveresaty

Saurashtra Universsty at Rajkotl,, Gujaral. was et nblamheo an 190h,
and has been recocnmiked ar a  meat of Yo inang winler the
Universeity Grants “Conmission. 7Tt hat. nine 14 ity  canvaraan:.
The Department of Biosciences 1. & full-fledgeo partment withan
the Faculiy of Science.

The Wildlife 1Institute of India 3v aff.licted 1o Sanrashtra
Umversity for. ahe  sward of fhe Master s dedree  in Waldiate
Science. The degree will be awarded by the Univermity, but. the
centre of study will be Wildlife Instrtute of India an behra hun.

Students possessing 55% mi rke  and above in an approved B.Sc.
subject of any umversity, and of an age below 30 years (40 year:.
I1n case of inservice candidates) are eligible to apply for
entrance to the course.

The Board of Studies constituted by the Saurashtra Unyversaty
controls the M.Sc. programme, and determines the eligibility foy
the course and reviews the sched.ling of course activities,

The two year course is split into 4 semesters. The grand total of
the mnatke of all the four semesters determines the class of
degree as foll(ws:

Ist Cless - 60% and above
2nd Class - 48% and above
31rd Classe - 36% and anove

A distinction is awarded if the aggregate r. rk is above 75%.
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i APPFNDIX-1V

Financial Assistance to Students

The Wildlife Institute of India offers financial assistance 1n
the form of fellowships to five general category students and one
to a B8C/ST category student. For the first batch (1988-1989),
the Bombay Natural History Society offered additional support by
awarding the top candidate the Dr. Salim Ali Memorial Fellowahip.
The International Union for Conservation of Nature and BRatural
Resources has also agreed to offer amsistance for two fellowships
for every batch.

Each fellowship includes a monthly stipend of Rs.800/-, eguipment
and contingency allowance of Rs.5500/- for the research project
and Rs.6000/- for the travel. All tuition costs are covered by
the fellow.
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