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PREFACE

Planning for the Master of Science postgraduate degree programmein Wildjife Science wothin the Wildlofe of India beganin 1985, although the need for such a training programme warrecognized by wildlife conservation Organ) yn the 19706,There have been several) Important milestones in the brief historyof planning and implementing this M.Sc. course.
The first input came from the a)] India symposium on "The Role ofUniversity Teaching in W))d)ife" hosted by the Wildlife Tnstitute

scientists which helped in Planning the initia] Syllabus.

India and the Aligarh Muslim Univer ity Aligarh in ear]Yof

faculty and
offered luable discussion betweenprofessi nal wildlife biologists and

Secondly, the preparation of the first syllabus for M.Sc. inWildlife Science at the Wildlife Institute of India allowed muchdiscussion. This first syllabus was published as a fielddocument of the FAO/WII Project in 1988 and formed the basis forthe teaching of the first and second M.Sc. courses.
Thirdly, the actual} implementation of the M.Sc. courses; thefirst course started in January 1988 and finished in December1989. The second course commenced in July 1989 and wil) continueuntil June 1991. Teaching these courses and interactions withthe University of Saurashtra with whom we jointly offer thedegree 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 atdistinction level.
Internal discussion within the Institute, feedback from studentsand examiners, and forma] discussion with the Board of Studiesfor Wildlife Science of the University of Saurashtra have led tothe revision of the first syllabus. Considerations for thisrevision are incorporated as Appendix-I to this document.
This Revised Syllabus for the M.Sc. in Wildlife Science 3 nowpublished formally, and wil) govern the teaching of the ThirdM.Sc. programme due to commence in July 199).



INTRODUCTION

OBJECTIVES

The M.Sc. in Wildlife Science at the Wildlife Institute of India
has been developed to provide trained expertise to further the
cause of wildjife conservation in India and elsewhere. For many
years there has been a demand for ancreared research and
monitoring of the wildlife populations and their habitats a))
over the country. Many species and communities are endangered,their conservation often requires scientific understanding.Detailed management plans for the more than 400 wildlife
protected areas require a strong scientific foundation for
BUCCeSS. Management inputs, habitat parameters and species
populations need constant monitoring if conservation efforts are
to be effective. Al] of this will require trained personne);
both research staff of wildlife ana forest departments, and
scientific staff at universities and research institutes.
Wildlife, and animal ecology in 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 integrate animal and plant ecology into a single
discipline. Only two other institutions offer a full post
graduate degree in wildlife science. This programme at the
Wildlife Institute of India therefore serves a second purpose
beyond the training of wildlife scientists, and that is to
provide a model programme (syllabus content, field work, research
training, pattern of staffing, and faculty expertise) which can
help develop wiidlife training elsewhere in the country.

Entry to the M.Sc. Programme

The course 1s 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. In 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 Institute is presentlyoffered in collaboration with the University of Saurashtra at
Rajkot, Gujarat, and their entry requirements have to be met.
This includes the stipulation of fifteen years of formal
schooling; i.e. a 10+2+3 or 11+2+2 educational] pattern. All
teaching is done at the Institute in Dehra Dun, and in the field.
The programme is normally offered from July each year.
Applications wil] be called for by advertisement in the national
press earlier in the year. As the course admits ten or less
students, there will be a vigorous selection process involving
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scrutiny of application forms, a national) Jeve) @
examination, and Interview. Appendix-V do RCURBEH fapaccia)
assistance to candidates.

o

Teaching Inputs
The two year degree is organised into four semesters. Th first
three semerters wi)) be used for Ject.ure, seminar, pract andfield work teaching. The fourth semester is for the fie¥ based
research oriented dissertation.
Within semesters, teaching is by the course unit syste, wethal] courses in a semester being examined at end of that mmester.
A course unit is ten lectures plus associated Jaboratory elasses
and seminars. There are 45 units of "core" or cagwksorycourses, and 5 units of "optiona]"" courses, taught in tm third
semester, depending on student choice and faculty availabe. .

Class room teaching may have inputs from a]] three facukms of
the Institute, viz Wildlife Biology (WB courses), Wildife
Management (WM courses), and Extension & Socio-economic Studies
(ES courses). Courses at the M.Sc. leve) are numbered asthe 300
series, e.g. ecological Concepts as WB 301.

Teaching will be arranged in four semesters according to the
following pattern:-
Semester I July - Nov. (5 months). December Vacatma
Semester II Jan. - May (5 months). June Vacation
Semester III July - Oct. (4 months)
Semester IV Nov. - April. Freld work (6 months)

May June. Dissertation Writing (2 muthsi)..
Note: - a) Students will not be permitted to stay ai theInstitute for longer than 24 months.

b) Vacation scheduling may change due to tearhing andfield work inputs.
Teaching periods based at W.I.I. will typically casast: oflectures in the mornings and practicals and seminars m the
afternoons.
It must be emphasized that wildlife biology is essertial}y afield subject and personnel cannot be ad-quately trained without.
a very major component of field studies. Hence, in add to a
large amount of field work associated with the initiak ceurse
work, a 6-month field research project is included in teesecond
year's programne.
Another emphasis of this research-oriented training m- the
frequent critical examination of published research remks- inlectures and seminars. Students will be expected to wasd- anddiscuss original research . papers (not merely text beaks} as

2



background to lecturer and semynars. In order to foster a matureattitude to knowledge and ats critical ypew)]) be a major teaching method, ajlongride moreforma] Jecture sessions. Students w)) be required to completethree elective papers comprising tutoria) and directed readingBeBKIONB Jeading to an In-depth analyrin and Write-up of select.edtopics.

Gi

At present the M.Sc. degree wi)) be awarded by the University ofSaurashtra.
The gross breakdown of the 2 year programme w)))be as follows:-

14 monthsCourse work and field courses (and: examinations)Vacation
6 months

Field Research Project 2 month
Dissertation writing 2 months

24 months

In order to obtain the degree a student would be required to (a)pass the written examination (theory and practica] Papers) basedOn the course work and (b) satisfy the examiners with hisdissertation and a viva voce based on this. Detailed examinationrules are published separately.
It 1 emphasized that details of this syllabus and of theregulations governing the M.Sc. degree are subject to change bythe appropriate authorities within the Wildlife Institute ofIndia and the University of Saurashtra.

3



SUMMARY OF COURSES

Couree Ho. Course Title Units
We 4471 Community Ecology 2

"RAD Physica] Environment 3

AB RDS Conservation Biology 2

wh 304 Biology of Indian Wildlife I] 3

9R 4735 Biology of Indian Wildlife II 3

#B Introduction to Plant Biology 2

Wh $OR Population Ecology 2

Wh 300 Wildlife Ecology 3

WE ALG Habitat Ecology 2

WE Population Analysis 2

Animal] Behaviour 2

WS Quantitative Methods in Biology I 2

324 Quantitative Methods in Biology II 2

we Conservation of Natura] Resources 2

bs Forest and Wildlife Management 2

Wr 7517 Human Ecology 2

KE 318 Elective Topic in Habitat Ecology 2

Elective Topic in Wildlife Ecology 2

eR Elective Topic in Wildlife 2
Management

Pius 1 Courses 5

Total 50,

we sO? Vecetation Science 3
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WB 321

WB 322

WB 323

WB 324

WB 325

WB 326

WB 327

WM 328

WM 329

WM 330

WM 331

WM 332

WB 333

WB 334

WB 335

WB 336

WB 337

Optiona) Courses (Any 5)

A) Ecology Group 8 a betas

Advanced Plant Ecology o)
Advanced Anima) Ecology m

Systems Analysis & Modeling kot ube

1

1

1

Geographic Information Syrtems App) i dats ors
in Wildlife Aur gy

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

1

1

Wildlife Habitat Interactions
af

oe
Wildlife Health nee te

Wildlife Utilisation Fae fee

Captive Breeding and Propagation fig #e

1

Management Planning for Protected Areas'
Wildlife in Managed Forests Be

D) Ecology of Major Habitats Group
z

Wetland Ecology
Aridland Ecology
Himalayan Ecology
Tropical Evergreen Forest Ecology'? #7 *

Coastal Ecology #

C) Wildlife Management Group

1

1

1

1

1

1

1

1

1
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TEACHING AND EXAMINATION PROGRAMME

M.Sc. an WiIdJife Science July 1991-June 1991

Examination Scheme and Teaching Programme

Semester ]

Theory Paper I Ecologica] Theory 80 marks

(2) Community Ecology WB 301
(22) Population Ecology WB 308
(111) Population Analysis WB 3))

Theory Paper II Habitat Studies 80 marks

(1) Habitat Ecology WB 310
(11) Vegetation Science WB 307

Theory Paper III Biology 80 marks

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

Laboratory Practical] I Environment & Biology 80 marks

Field Practical I Terrestrial Ecology 80 marks

Field Tours Orientation Tour 1 week
Techniques Tour I 4 weeks

Semester II

Theory Paper IV Wildlife Ecology 80 marks

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

Theory Paper V Environment, conservation 80 marks
and statistics

(i) Physical environment WB 302
(11) Conservation Biology WB 303
(211) Quantitative Methods in Biology II WB 314.

6
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Theory Paper V] Conservation, Management 80 marksand Behaviour
(1) Conservation of Natura] Resources WE 315

WM 3)6(13) Forest and Management
WB 312(222 Animal Behaviour

>

Laboratory Practical] IJ Ecology 80 marks
Field Practical II 'tudy Techniques 80 marks

Semester Tota) 400 marks

Field Tour Techniques Tour IJ 2 weeksConservation Practices Tour J 2 weeks

Semester III

Theory Paper VII -Rabitats and Human Ecology 80 marks
(1) Human Ecology WE 317
(12) Elective Topic in Habitat

Ecology WB 318

Theory Paper VIII Wildlife Biology 80 marks
(1) Elective Topic in Wildlife

Biology WB 319

Theory Paper Ix 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

Practica] Examination III * 80 marks
oe ee ee Oe oe te me ee ee ee ee ee ee ee oe oe oe

Semester Tota] 400 marks

Field Tour Specialised Techniques 1 week
Conservation Practices II 1 week

Vacation Course BASIC programming 1 week

7



Semester IV

Dissertation Field Work and Completion
Dissertation Evaluation 320 marks
Viva Voce Examination 80 marks

Semester Tota] 400 marks

M.Sc. Grand Total 1600 marks.



DETAILS OF COURSE WORK COMPONENTS

Courses 321 to 337 are optiona! Coursés
Courses 30) to 320 are obligatory (core) courses

A. CORE COURSES.
WB 30) Community Ecology Tota) 2 units

Basic concepts and structure of ecosystems: abiotic andbiotac components; climatic and edaphic regimes; nutrients
Communities, populations, groups and individua)s.

and decomposers.and minerals; producers,

Functioning of ecosystems: energy flow and nutroent cycles,the estabJishment of trophic equilibrium; food chains, food
bigeochemical] cycles. The concept of a systems approach toecological functioning.

webs, tropic leve]s; autotrophs, heterotrophs Saprotrophs;

Productivity: concepts, net, gross, primary and secondaryproductivity, net community productivity.
@ measure of efficiency of an ecosystem, comparison of

Productivity as

productivity of various vegetation types.
Community interactions. Succession. Niche Space and niche

between geographic regions. Evolution of communities and

separation. Inter-specific
diversity Community

fe structure, dominance tability; differences
their internal] regulation.

; Practicals: Seminar discussion and
t

and Calculations of en
paper analysiscrit cis gy flow

diversity etc.
and du tivities. Field analysis of

WB 302 Physical Environment Total 3 units
This course will introduce the"fundamenta) components of a}]ecosystems, viz climate, water, geology and soils. It alsopresents
understanding environmental factors. The course wil]

remote sensing as an important tool] In
comprise three components.

1] unit302.1 Climate as an Ecological Factor:

(rainfall, . radiation,
Basic components of and how they are measured

temperature, humidityevaporation).Climatic patterns of India and their geographical] andtemporal distribution. Water cycle and introduction to

The physical basis of world climates.

a
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hydrology. Interpreting microclimatea and climatic
Importance of temperature and rainfall patternn, Gaylength etc. to breeding seasons of vertebraten..

dat.a an relation to phenomena © .Q.

Practical) s:
meteorological] data;
Exercises in use of climatic maps and

reading of meteorological] instruments.
Betting up and

302.2 Geology, Geomorphology and ) 8 1 unit.
Rock types and their origin; geological formations andgeologica) mapping. Geomorphology: topography, aspect,land forms and their classification. Land systemmapping. Geological history of India during Tertiaryand Pleistocene periods including continenta] adrift.
climatic change. Soil types and their formation,influence of geology. Soi] profiles. Water regime,
fertility, and simple methods of g80)] analysis.Interpreting soil maps and soil data. Relationships of
geology and soils to vegetation and animal life.Erosion and nutrient loss. Soil conservation.

Foss] recora. Pollen core studies. Geology and

Soilpermeability and soil-water relationship.

Practicals:
lab and field. Use of geological and
601] maps. Examination of 60i) types,measurement of particle size, moisture
content, PH and chemical composition inlab and field. Exercise in use of 501]
maps and other data sources. Field
examination of erosion - and 601]conservation measures.

Examination of geological] processes in

302.3 Remote Sensing 1 unit
Principles and practical] applications of remote sensingtechniques, including aerial photography and satellite
imagery. Use of photographs as maps and in mappreparation. Interpretation of

Importance of ground truthIntroduction to digital analysis of imagery.
Inputs.imagery. photography and

Practicals: Examination and interpretation of

Orientation. Introduction to

Use of for
quantitative analysis.
imagery. imagery

Stereoscopy.Preparation of maps and field
computerised techniques.

10
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WH 303 Conservation Biology Total 2 undta
403.) Evolutionary Genetica Vownot

Review of the mechanisms of evolution, Importance of

Genotype variability, in-breeding, heterozygosity and

conservation biology.

environmental
natura selection. The species' and

environmenta ) change and

endem) am,concepts. Mechanisms of infra-species
Bpeciat mon and

the concept. of ViabJe population. Meta popu Jat IONKand The
principles lationship of evolutionaryto Bystematics, to ecology and to

Practicals: Seminar based discussion and
enalysis. Calculations of degree of

paper
in breeding, MVP sizes etc.

303.2 Biogeography
Classical biogeographical) concepts; origins, radiation,
geography. Biogeographical] realms and Provinces, withspecia] reference to India. The origin of India'sfauna and flora. Quantitative analyses in biogeographyand brief antroduction to cladistic theory and

biology. Concept of centres of diversity and endemisn,

barriers. The differences between Plant and anima}

classification theory. Theoriesthe SLOSS debate and contri ons to
f island biogeography,conservationa

refugia, extinction.
Map based analysis of distributionPracticals:-
patterns. Calculations of
biogeography parameters etc.

Island

WB 304 Biology of Indian Wildlife : J Total 3 units
This course and WB 305, will familiarise the student withthe biology ry fencountered

by'the
an b

e.provide
on those of parti u) ren r ati n Sig ific n

genera] information It will
on morphological]

behaviour, status, habitat, food type, group size,
characteristics physiology, past and present distribution
reproduction, and relation to human activities.
Mammals: Origins of mammals and mammalian characteristics.Review of

Review
andprincial]

Classification. ent. ofPhysiological adaption mma

Literature on Indian mammals. Review of major groups ofmammals: Primates, Jarger rodents & lagomorphs, Carnivora,

in taxonomy ofProblems Indian mammals.

Artiodactyla Perissodactyla Proboscoidea.
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Practica)s:

WB 305

(akink, feet, cartr of Bpoor, dung
Fxamination and Grawing of muaseum

etc.) of ahove Specier. Ure of keys in

analysis of atudy materia) e.g. fruot hata.
anapatterns. Manipulation

Collection and presentation of studymateria).

Biology of Indian Wildlife : 7] Tota] 3 units
305.) Birdr 1.5 vonits

Origin and radiation of Birds. Morphological] andPhysiologica) adaptation. Review of Indian birds:

affinities. Emphasis on Montane avifauna: Himalayas,Western & Eastern Ghats; Island avifaunas, Waterfowl,Desert avifauna; Birds of cultivation and degradedhabitats. Hab)tat mosaics.
Migration and linkages between breeding & winter areas.Breeding ecology, wintering ecology. Avian community

passerines and genera) problem of avian extinction.

material (skins, skulls, feet, eggs,nests etc.) of characteristic species.Bird skin preparation. Measurement ofspecimens. Mist netting technique andmethods for handling birds, Bird censusOn Campus. (Birds will also be observedand discussed in their natural] habitatduring appropriate field courses).
WB 305.2 Reptiles and Amphibia 1 unit

literature.taxonomy genera] natura]
Biogeographic patterns history,in Indian avifauna ang their

ecology and habitat selection
Birdcompari) sons. Avian guilds and competition.

temperate-tropica]
Census: of technique ana problems.review
Endangered/threatenedfloricans groups pheasants bustards

toCranes, waterfow] Yaptors; threat

Practicals: museumExamination and drawing of

Origins and radiations of herpetofauna. Adaptations toenvironmental] stress. Review of Indian herpetofauna,especially of groups of conservation and managementimportance. Conservation problems and initiatives.Importance of biology in management.
Practicals: Examination

skuljs,drawingof museum ateria] (ski
species. (Animals will also be observed

abovepreserved specimens etc.) of

12



and on theor natural habotat
durang COUTKER),
Where possible herpetological search and
Btody on campun.

WB 305.3 Invertebrater of Importance to 0.5 unit.Conservation

Insects, molluscs, and other groups of Importancewildlife biology. 3
Di

pathogens. The role of invertebrates in food chains,
vectors,

Plant adaptations. Insectespecially decomposation. Insect herbivory,

Practicals:
field examination during appropriatefield courses. .Seminar discussions and
Paper evaluation.

Examination of museum material, plus

WB 306 Introduction to Plant Biology 2 units
Introduction to morphology, anatomy, physiology and geneticsof plants. Systematic botany including the taxonomy andClassification of important Plant families; floras and theiruse. The flora of India.
Practicals:

lectures. Dissections, diagrams and use of
keys given in the flora for identification.

aboveSupporting laboratory studies of

WB 307 Vegetation. Science 3 units
Principles the classification
Relationship between environmental factors and vegetationtypes. Hierarchy of vegetation units. World classificationof vegetation. The major vegetation types of Tndia and thedifferent systems of classification. Mapping vegetation
associations) in India.

of vegetation.in

floristictypes (including structural] ecological and

Succession and degradationa] stages.regression
characteristics of vegetation. Phenology. Regeneration.
Anthropogenic factors. The physiognomy and seasona]
Species composition. Distribution and associated fauna. Useof vegetation maps. +

Brief ecology of sal, teak, Himalayan and evergreen forestcommunities. Mangroves,#shola forest and grasslands. The

Wild plants of economic and aesthetic value, e.g. medicina]
Endemic,question of natural grasslands in India.

endangered/threatened plants of India and causes of threat.
plants, orchids. Ex-situ and in-situ conservation forplants.

13



Practicals: Study of vegetation typern from loterature and
on campus; analykis of aerial) photographs of
vegetation; ure of satellite imagery and
existing vegetation mapa and climatic mapr.(In addition, a wide variety of vegetation
types wil} be studied on fieid courres, an
appropriate).

WB 308 Population Ecology 2 unitrn

Population definition, equiJibriun, natality, mortality,fluctuations with density. Intra-speci fic competition,density dependence. Optimal foraging theory. Limit.ingfactors. Carrying capacity, Natural regulation of numbers.
Population growth. Theoretica] aspects of populationanalysis and population dynamics. Population ecology an

Population analysis: survivorship curves, Jife tables,Critica) parameters - density, sex ratio, age distribution,fecundity by age, survival by age. Population parameters

reintroduction and restocking.
sustained
from post-mortem study. Manjpulating

harvesting; reduction culling;yield populations

Practicals: Seminar and discussion paper reading, and
ofmodelling of populations. Calculation

population growth and other parameters.

WB 309 Wildlife Ecology 3 units
Animal-habitat interactions - food, water, minerals, shelter
Patterns of habitat utilization and dispersion, includinghome range, migration and corridors; and methods of
use of ecotones.

and their effects on distribution; limiting factorS.

Feeding ecology of herbivores, carnivores, insectivores andomnivores - food selection, quantity, quaJity, (nutritionalvalue), seasonal variations, relation of food to animalcondition. Predator-prey interactions. Avoidance of
competition for food and shelter.The niche concept.
Reproductive ecology, dispersion, patterns of growth and

Physiology and its ecological implications. Effects of daylength and temperature on reproduction, Migration etc.
Importance of minerals to anima) health, growth and
reproduction. Environmental pollutants and toxins.

development. Ecophysiology water and temperature

Chemical capture and drug immobilisation. Theory andpractice, including safety measures.

14



Bma)) mammal on campurk. boeld methods of
dying doet.. Examination and recordoyny of

Examination of faecen. Expersments woth

equipment. (Note this wil) he done in detai)on a field tour).

ktudy of haboatat gpecifocaty on ob rds or

Stomach contents of 4 browker, Qrazer,Carnivore, and

Variousreptcaptive and mammals gn
of ambient Lemperature/insolation. Use of chemica) Capture

WR 310 Habitat Ecology 2 unite
Physical factors influencing habitats: drought, flood,tides, erosion, soils etc. Qualifiers; grazing;felling; fire; encroachments. pollution; developmentprojects; s0Ci0-economic resource Practices. Succession andnatura] change.

Forage
habitats: Availability, uality,Graze nd browse at various Jevels and seas ns.

diversity, interspersion and juxtaposition indices. Habitatfragmentation. Cover classification and mapping. Inventoryof unique habitats 'and their distribution. Distribution of

analysis. Utilization of graze and browse. Deriving

waterwater and minerals; mapping and assessment. ofquality.'e

Animal signs as indicators of use patterns. Identificationof species specific limiting factors. Use of map overlayapproach in evaluation. Monitoring changes in vegetationand the relative abundance of animals.
Use of imagery etc. and Systematic reconnaissance flightmethods in habitat monitoring, analysis and evaluation.Habitat mapping at landscape and land unit scales.
Practicals: Measurements of Primary Production.

quantitative vegetation survey and mapping.Evaluation of décimating and welfare factors.Evaluating habitat utilization etc.

forComparison of severa] techniques

WB 311 Population Analysis 2 units

determination: Size,
Age and sex determination and use in biology. Field age
development. toothLab determination

colour of pelage, antler/horn
andreplacement; tooth wear, cementum lines,

Ageing birds, moulting. Sexossification. ey lens weight,in
determination dimorphism, sexually dimorphic characters;

15



behaviour. Sexang of mammals, birds and reptiles in the
foeld and under rextraint. Indravidual

5

Census methods: Absolute versur relative denrity, €otel
count versun ertomates; dorect and mndirect. copnte.
Field age/sex determination of ungulates. Une of: Jawseries/teeth in age determination.
Practicals: Analysis of population models. Preparation

of sampling derignr for populationestimation. Analysis of census data. (8
of population parameters and use

techniques wil) be carried ocensus be carried
field courses).

WB 312 Animal Behaviour 2 units
This course assumes some hackground knowledge of ahimal
behaviour from WB 305 and concentrates on aspects of
vertebrate behaviour which are relat.ed to the envi ronment an
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 youngetc. The adaptability of social organ) zation 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 in captivity. Abnorma]
behaviour. Behaviour and wildlife management.

Practicals: Observation/recording of group structures and
Spatial distribution in readily observable
species on campus e.g. rhesus macaques,birds. (Further studies of group' structure
and interaction e.g. cervids, will be
made in the field.) Behavioural sampling
techniques, ethograms, nearest. neighbour
etc. (Observation of rutting, courtship,
matting, nest building and care of young wil]
be made, as appropriate, on field courses).

WB 313 Quantitative Methods for Wildlife Science: I 2 units
This course aims to provide a basic knowledge of data
handling and presentation, elementary biostatistics and
sampling design. ;

16



313.) Int rocuction and Data Prenental
"The Scientific Method" and the formulatoon and

The
Importance of quantification and Concepts

Jogarit.bms, Indices and power functarons,

tenting of hypotheses

andbiological
inference. Mathematics for biolooints:

equations and Jinear graphical reJationships.
Data presentation: measures of centra) tendency, mean,median, mode. Frequency Gistribution, graphica)portrayal], histograms and scatter diagrams.

313.2 Elementary Biostatistics and Sampling Theory
The concepts of a population and sample. Probabs lity.The norma] distribution. Dispersion: mean, veriance,
Testing differences between means, "Gd & t" tests.Association and contingency testing, ch3 square tests.

Parametric tests.

Jimaits.deviation Standard error and confidence

SimpleCorrelation and correlation coefficients.
Simple analysis of variance.
Jinear regression and Janes of best Covariance.

Introduction to non-

Sample theory and design: randon, cluster, systematic

Surveys. Testing assumptions.

Gata from wildlife Bituatyons ijn India,preferably using student's own data fromfield work.

and Stratified Sampling. einen"S10n and accuracy.
Designing SampleDetermination of sample ize.

Practicals: Practicals will] arrange and analyse raw

314 Quantitative Methods in Wildlife Science : II 2 units
314.) Introduction to computing

Types of equipment: calculators, microprocessors, mainframes and their uses. Hardware and
components, languages. Database and large scale data

software
handling.wildlife biology, statistics packages.

314.2 Advanced Biostatisticr

Multivariate analyses programmes for

Designing surveys and experiments, testing assumptions.Analysis of variance. Introduction to non-parametric

application in wildlife biology.

tests. Use of computer Statistica] packages.Multivariate Statistica] techniques and their
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316

Practicala: ftudentm w3)) have tame for hands on
experience On meroprocenmors.

BASIC programming of one week duration. This wid) notbe examinable.

WE 315 Conservation of Natural Reaources 2 units
This course will impart the basic Philosophy of conservation
management. Specific emphasis is Jaid on conservation jnIndia and its human dimensions, ar well ag a considerationof the World Conservation Strategy and approaches to aNationa) Conservation Strategy. The course deals with the
concept of conservation with Special reference to wildlife
management and the management of forests In India andchronicles the decline of wildJife and habitats in India.
Discussion of past and Philosophies of conservation, thecolonia] and post-independence periods. Creation of IBWL,Wildlife (Protection) Act., 1972, the new conservationawareness, edtablishment of Department of Environment _ 1981.

Conservation and development. Politica] and economicrealities. Human dimensions, threats to protected areas,80C10-economic development of indigenous communities.Environmental impact assessment methodologies. Environmental
impact studies of developmental! works in India Protected

and policies in India..

Statements and brief 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

18
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inNote: There wi) be ompulaory vacation course

Project Tiger and newer project schemes.
Bombayagencies (WWF,

Role ofWildlife Preservation Society,
voluntar

Natura] History Society etc.).

their ro]
Categories

inclu i phere reserves and
an cons rvation.

Conservation
conven

etc.

Importance;
of Wetlands

ntions flor wildlifeprotection
Internatand

Conservation
of Internationa]

on Migratory Species;International Whaling Convention CITES. Conservation law

Practicals:
literature.
fconservation faculty range

Preparation of conservation



populat IONK. The
Ove.abundance.

management Of smal) populatoons. The problem o {

Culling,Control of over abundance:
repellent &, capture an
reproductive control].
regulation of resource ufpe. Study of selected casehistories from India Project. Tiger, Gir Lion, Project.Hangul, Rhino Reintroduction ete. The Wildlife ActionPlan in practice. The role of the WiJdJofe Instituteof India. The role of biology in woldlife Management...

Contol] of poaching and

Practicals: Class based discussion and IJiteraturereview. Field discussion of managementParameters in nearby forests and ontour.
316.2 Forest Management

Review of forest management in India. Principles of
control. Development of water. Management of fire.

Frosionforest management; silvicujtural systems.
andManagement of weeds. Wildlife lantations

Range/Grassland management practices
zones.managed forests. Management of riparian

Practicals:
Study of nearby forests and grasslands
Review of forest working plans and maps.
under managementVarious regimes.

be(Management Practices wi] alsoStudied on field courses).

WB 317 Human Ecology 2 units
Scope of human ecology, its importance in understandingconservation issues. The People of India, diversity ofculture and lifestyle. Society and development; Political,social and economic factors, rura) economics, concepts ofsustainability, the urban-rura) and rich-poor divides.development initiatives in India.
Demography. Methodologies of social] survey and impactsurvey.
Changing land use and resource use patterns in wildernessregions. Discussion of fuelwood, Jivestock and forestproduce case studies. Review of rural development. andtribal welfare programmes, and the impact of resource' usePractices and development «programmes On people and natura)resources of these regions.
Impact of major development projects on people in wilderness

+

regions and implications for conservation.
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Strategies for muxtarnable development... Revival of rural
DARIN ecodevelopment. and compatible 81. Trat ronof wilderness resources.

Man-w) interact.ion; domerxt.ication, commensalinn,disease zoonoses and epidemiology.

Invited environmenta)] and social activists.
Analysis of human and cattle population
studies in neighbouring forest areas.

ELECTIVE TOPICS IN ECOLOGY AND MANAGEMENT

318

319 °

320

These courses are designed to introduce the student to
independent bibliographic search, Information collect.ionand interpretation, and the formulation of scientific
hypotheses and conclusions. This 36 achieved by a tutorial/directed reading approach to pre-set elective topics. Thestudent 15 examined by presenting a major paper in each ofthree elective courses.

Elective Topics in Habitat Ecology 2 units
Subjects will be chosen which integrate the physica] andbiotic factors of the habitat of a particular species or
the role of fire in determining habitat structure for largeQrazing mammajs' or ~ Fvaluate 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 developa broad holistic view to wildlife problems. Examples wouldinclude "Discuss the role of nutritional and Gay lengthfactors in determining breeding season in Indian ungulates'."Develop a population mode) for a tager-single herbivore
community in a simulated protected areas'.

Elective Topics in Wildlife Management 2 units
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 ofpossible management strategies to a) leviate elephant crop
damage conflict", and "Discuss the teak non-regenerationproblem in protected areas in Centra] India and suggestpotential solutions".
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Practicals: Class bared discussion with faculty and

Blatiatice. Review of presRures cage

community. Examples would inc)ude "A critical] assessment of



RB. OPTIONAL COURSES

arranged ynStudents are red to relect five fo] lowing
courses should normal)y be within specialist. groupr to give tothe student's study plan.

1 onrku) ation wit ht hie Opt one 1

A. ECOLOGY GROUP

321 Advanced Plant Ecology J Unit
Modern approaches to plant ecology. Concept. of plant

techniques of community classification and ordination.

population dynamics. Stability, cycling,Co-evoluti of animal and plant communities. Quantitativ

WB 322 Advanced Topics in Anima) Ecology 1 unit.
The course is designed around seminar discussions on modernanima] Optimal foragingstrateg} fit ess reprodu tive

©

An introduction to ecological systems analysis and themodelling of simple population and

This course examines the Growing use and value of GIS.approaches to wildlife ecology and management issues, andintegrating wildlife into forest and human land use systems.

B. WILDLIFE ECOLOGY GROUP oe
4,

JMB 325 Animal Nutrition and Feeding Ecology 1 unit
The course is designed to build on the foundation taught, in

21

body 832e Jimitations tentia]
and parameters,competition and community organisation.

} anitWB 323 Systems Analysis and Modellin
+

populat habitatinteractions using computers.

WB 324 Geographic Information Systems: App)ications
1 unitan Wildlife

course WB 309 - Wildlife Ecology.



Protein and energy metaboJinm; nutrotove requirementa for
banal metabolram and work, growth and reproductive
reguirements.

Feeding strategies end morphologica), physiological)
adaptations, from a variety of vertebrater. Factors
affecting food seJectivity by animals. Study techniques for
analysing feeding behaviour, nutritional analysis and
dietary inputs.

WB 326 Biology of Reproduction 1] unit.
Variation in structure and function of male and femate
reproductive systems. Adaptative advantage of suchvariations. The Ovarian cycle. Spermatogenesis.
Conception, gestation, parturition, Jactation. Hormonecontro]. Patterns of reproduction: single and multiplebirths; length of gestation; seasonality of breeding.Effects of socia) context. and nutrition on breeding.

WB 327 Wildlife - Habitat Interactions 1 unit
Classical habitat components of food and cover.factors. Habitat evaluation and habitat suitability models.
Detailed analysis of carrying capacity in static andvariable environments. f

Limiting

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, dehydration as
disease syndromes. Condition, health and nutritional
assessment in free-ranging populations. Control of disease
Planning and management of wildlife health programmes.Zoonoses of importance to man.

329 Wildlife Utilization 1 units
Non-consumptive and consumptive utilization, their economicbenefit. 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 farm3ng:objectives, management design. WildJife products: skins,
meat, musk etc. )
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WM 330 Captive Breeding end Propagation Pounrtia

Objectives: rehabilitation, education, (utilization), genebanks. Princoples: underatanding biological requirement of
Bpecier; design of facilities, fond, hygiene, d)keawecontro}, breeding. Propagation of threatened plants. Canehistories.

331 Management Planning for Protected Areas }ounit.
Objectives. Resource surveys. Analytos of surrounding
communications, staff and visitor amenities. The mahagement.

establishing cont.rol; habitat and w) Idjafe management.; datacollection; monitoring; extension and education; tourism.Finance.

Zones,regi on. Planning of boundaries management

programme: institutiona]) framework and Infrastructure

WB 332 Wildlife and Managed Forests
Analysis of wildlife problems in plantation and exploited
histories. Discussion of potential] management. anputs and
forests; caseIndian, American and South-East Asian
solutions and research needs to allow such inputs.

ECOLOGY OF MAJOR HABITAT GROUP

WB 333 Wetland Ecology
The classification and distribution of wetlands in india.Introduction to key issves of fresh water ecology and
limnology, including eutrophication. Values of wetlands:physical, aesthetic and biological values Including plants,Conservation issues' forfish, reptiles and water fowl.

e.g.Indian wetlands including detailed case Studies,
Introduction to river vaJley development cantroversies such

WB 334 Aridland Ecology

etc.Bharatpur, Chambal, Kolleru Kashmir Valley
as Narmada. ee

Review of the physical features of deserts and semi-desertsand the processes of desertification. The arid regions ofIndia (Thar, Kachh, Mid-Peninsular and the cold-desert ofLadakh). Adaptation to life in deserts by plants, animalsand man. Conservation issues and the development debate in
wildlife and conservation planning.

Desert.arid lands; overgrazing water agevelopment.
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WH 335 Hamalayan kcology (

Review of t.he physical and biological featuren of the
Himalayas, atressong both altitudinal and longrtudrvindt
diversity. The wildlife and conservat.ion values of the
Himalayar. The Himalayas &@h a watershed. Protected arear
and conservation status. Biotic pressures, development and
conkervat.3on HRUPK.

WB 336 Tropica) Evergreen Forest Fcology
A review of the classification, distribution and status of
the Tropical] Evergreen Forests in India. Principa] issues
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 biologica] components.
Land-use in tropical forest regions. Timber exploitation.
Conservation planning: patch sa12Ze, connectivity and
exploitation. Case history studies from India and South
East Asia.

WB 337 Coastal] Ecology
A review of the physical and biologica] components of
India's coastline (mangroves, estuaries, mud, sand and rocky
shores, coral] and offshore waters). Coastal] resources' and
conservation, protected area planning. Reconci ]ainy
exploitation, development and conservat.ion. Coasta]
erosion, pollution, mangrove exploitation and over-fishing.
Case history studies: Sunderbans, other mangroves, Gulf of
Mannar, Andamans. Turtle nesting heaches, Dugongs.

FIELD COURSES

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

1. Orientation Course 1 week

Introduction to wildlife species and their habitats.
Quantitative observations, collection of study material)
etc., wildlife signs and evidences. Field visit and visit
to a major zoologica] garden.

2. Techniques Field Course IA (Terrestrial Ecology) 3 weeks

Exercises on wildlife population parameters and census
methods for various species. Habitat analysis and
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evaluation. animal behaviour.
from human use and

3. Technique Field Course IB (Aquatic Ecology) 1 week

4. Technigquer Field Course 71 (Varied Locationn) 2 weekr
Applications of different study techniquer to varied groupsand habitats, e.g. grasslands, closed forest, Mountains,reserve forests, 7008 etc.

5. Specialised FieJd Techniques Course 1 week

Capture, restraint, telemetry, barriers etc.

6. Conservation Tour J 2 weeks
Field tour designed to examine wildlife conservation andbiology assues ina variety of ecoogical] situations anPeninsula India.

7. Conservation Practices Tour TI 1 week
Field tour designed to examine wildlife conservation andbiology issues ina variety of ecological situations inHimalayas.

Tota] 31 weeks

DISSERTATION PROJECTS
Each student will undertake an 8 month project consisting ofapproximately 5-1/2 - 6 months field investigation, followed hy2-1/2 months data analysis and writing up. Projects will beselected in collaboration with faculty members during the third

guidesemester. The concerned faculty member wil] act as
throughout the study.
Once his/her topic has been selected the student should acquainthim or herself with existing on the Subject 60 as toprovide a context for his own 'particular investigation. AfterSurveying the literature assessing the problem, a time-boundformat for the data collection phase should be prepared andnecessary equipment procured under guidance. Detailed projectProposals will be prepared during the third semester, before thestudent starts field work.
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The guodern should be frequently consulted at
ancluding data analysis and theain writing, which Khould give
the atudent experience in the preparation and presentation of
scientific results.
Students are strongly advised to start the Process of data
analysin during their freld- work period. Draft. chapter writing
on methods and study site descriptions should commence in the
field, both to gave the Rtudent andtoa) confidence 3n writing and
allow the guide to assist in improving writing capabilities at an
initia] stage, but also to ensure all site anformation 18
collected before the student leaves the field.
Dissertations wil) typically be 50-100 pages in Jength and follow
a standard Introduction - Methods - Results - Discussion pattern.
Examiners wij] want to check that the student has the to
identify and discuss an ecologica) problen, pose
about the problem, devise methodology to prove/disprove the
hypothesis, collect and analyse results ina way free from bias,
and to draw conclusions and interpret the results relation to
the hypothesis and original problem. Details on the preparationof the dissertation will] be given during the course itself.

a hypot.hesis
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APPENDIX - J
Rationale for Sy)labun Changer to the M.Sc. inWildjife Science at. the Wildlife of India.

Experience jn teaching one conplete M.Sc. courre 1988-89 andhalf of anovher course 1989-90 has shown pome weakneBRBEK Onthe present syJlabus. This was expected to happen, thefarst course was to be experimental and would be used tostrengthen and improve the initia) syllabus.
There was a need to modify nine aspects of the origina)fyllabus, these are :

Ze

(1) Strengthening the theoretica! ecology component of thesyllabus. Today ecology 767 a fast. developing science
mathematics in its basic theory. There 3s need to givemore attention to such concepts.

much andancorporating evolution physiology

(12) There is Increased awareness of the essential role that.people play in the whole conservation process in India.Wildlife ecology thus cannot Ignore the disciplines ofhuman ecology and the way in which economic andpolitical forces shape human ecology. The syllabus isadjusted accordingly.
(211) The past courses were of greatly unequal length,varying from 1 to 8 course units (10 to 80 lectures).The syllabus content is readjusted into courses of moreequal size (2,3 units) to facilitate timetabling andexamining procedures.

a

(iv) Computer applications and statistics are increasinglyessentia] tools in wildlife science. The sy)labus 4sStrengthened to reflect this. - There are two courses,an elementary course in mathematics and Statistics, andan advanced course in computer applications and complex
examinable but compulsory vacation course in BASICprogramming.

statistical analysis. In addition there js a non

(v) The optional]
Specialisations in the WII and student. requirements.

to reflectcourses are modified

(vi) The initial syllabus had an over ambitious fieJd-tourcomponent. This 18 reduced to ten weeks.*(vii) The syllabus shoul@ contains more details of thed3ssertation component.
(viii) Some of the syllabus content details are revised tofill lacunae and avoid ambiguity.
(ix) One course on prctical] management techniques has been

Practica] classes of regular courses.
anddeleted and contents built ante field tours
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APPENDIX-11

THE WILDLIFE INSTITUTE OF INDIA

The Inatitute
Ever since official] attempts at preservation of Javing naturalresour. began on India, the need had been felt. forthat couJd undertake training, education, and research mn thepidly emerging science of conservation. In part thera
vast field of wildlife conservation, research, and protected-areamanagement remained largely unattended for over three decader
Wildlife Institute of Indja was set Up in 1982, under theMinistry of Environment & Forests of the Government of India. Toaid it in its academic and research Pursuits, the Institute wasgranted autcnomy in Apri] 1986. It now functions under a 14-member Governing Body chaired by the Secretary in the Ministry ofEnvironment, Forests, and Wildlife.

after independence. It was in response to this need that the

The Objectives
The major objectives of the Institute are:

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

13) Training ecucation and extension specialists for protectedareas to gain public support for wildlife conservation.
111) Providing orientation courses for those Involved ian Jand-use

iv) Conducting and coordinating applied wildlife research and

management.

€voiving relevant techniques suited to Indian cond) tions.
v) Creating a database for building up a wildlife anformationsystem employing modern analytical techniques and computereguipment.
vi) Providing advisory and consultancy services to Central andState governments, universities, research Institutions, andother official and non-official agencies.

The Activities
The primary aim of the Institute is to develop a cadre of trainedwildlife managers, and a pool of scientific personnel includingresearchers and wildlife biologists. Its attempt is to. providetraining and research inputs for better management of wildlifeand wild habitats in the country, so as to make our efforts atthe conservation of our natural heritage compatible with the
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wid) fulfi)) the requarements of the atate forest depart.ment.s,academic and research institutiona including univermities, andVarious other agencies; a few of them may alro be absorbed hythe Institute itrelf. Towards these objectiver, WI] carries outtraining, teaching, research, and consultancy.

National Structure
WII is 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 theadministration Givisipn by a Registrar. There are, at present 22faculty members .1n the Scientists category, including theDirector, and 25 Research Fellows. Of the remaining 10) postr 2)are technical, 48 administrative, and 32 maintenance.

The Campus and Facilities
The Institute is currently functioning from the campus of Forest

herbarium. The residential block will have Quarters for thefaculty and the staff. There will also be a 96-room hostel withdining and kitchen areas for students. The campus shovld heready by early 1991.
The Institute currently provides hostel] facilities at the FRI'campus and in Vasant Vihar to its trainees, students, andresearch fellows.
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APPENDIX-1173

Bavrat tra Univernity

ang t.} ue

nd has been
Sauvrashtra Universoty at Rajkot Gujarat wan €

University
as a Keat of 121

The Department of Byosciencer an a full-fledgeo -partment wathain
Tt hat on

the Faculty of Science.
The Wildlife Institute of India 3 to SanrashtraUniversity for the award of ttre & deyree inScience. }) be awarded hy he University, aha t

The degree t hecentre of study wi) be wildlife natotote Of Indi in Dehra dun

Students possessino 55% mrkse and above in an approved h.Sc.subject of any unaversity, and of an age below 30 years (40 years.in cese of inservice candidates) are eligible to apply forentrance to the course.
The Board of Studies constituted by the Saurashtra Universitycontrols the M.Sc. programme, and Getermines the forthe course and reviews the scheduling of course activities.
The two year course is split into 4 semesters. The grand total) of
degree as folli ws:
the marks of the four semesters determines the ciass of

é

Ist Cless 60% and above2nd Class 48% and above3rd Cliass 36% and shove
A distinction is awarded if the aggregate rrk 38 above 75%.
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APPENDIX-J3V
qr

Financial Assistance to Students

The Wildlife Inatitute of India offers financia) anristance Inthe form of fellowships to five general category students and oneto a 8C/ST category student. For the firat batch (1988-1989),the Bombay Natural] History Society offered additiona] support byawarding the top candidate the Dr. Salim Ali Memorial Fellowship.The International Union for Conservation of Nature and
Resources has also agreed to offer assistance for two fellowshipsfor every batch.
Each fellowship includes a monthly stipend of Rs.800/-, equipmentand contingency allowance of Rs.5500/- for the research projectand Rs.6000/- for the travel. All tuition costs are covered bythe fellow.
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