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AS-302: Wildlife and Conservation Biology 

 

Unit 1  

o Wildlife in India - Wildlife wealth of India & 

threatened wildlife. Reasons for wildlife depletion in 

India.  

o Wildlife conservation approaches and limitations.  

o National and State mammals and birds of India.  

o Wildlife Habitat - Characteristic, Fauna and Adaptation 

with special reference to Tropical forest.  

o Protected Area concept: National Parks, Sanctuaries 

and Biosphere Reserves - cores and buffers, Nodes and 

corridors. Community Reserve and conservation 

Reserves.  

 

Unit 2  

o Management of Wildlife - Red Data Book and 

Conservation status (endangered, vulnerable, rare, 

threatened and near threatened species) - definitions.  

o Distribution, status, habitat utilization pattern, threats to 

survival of Slender Loris, Musk deer, Great Indian 

Bustard, Olive Ridley turtle.  

o Wildlife Trade & legislation - Assessment, 

documentation, Prevention of trade. Policies and laws 

in Wildlife management (national) and ethics.  

 

Unit 3  
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o Biodiversity extinction and conservation approaches - 

Perspectives and Expressions.  

o Identification and prioritization of ecologically 

sensitive area (ESA).  

o Coarse filter and fine filter approaches. Regional and 

National approaches for biodiversity conservation.  

o Theory and analysis of Conservation of populations - 

Stochastic perturbations - Environmental, 

Demographic, spatial and genetic stochasticity.  

o Population viability analysis - conceptual foundation, 

uses of PVA models. Management Decisions for small 

populations using PVA models. Minimum viable 

populations & recovery strategies for threatened 

species.  

 

Unit 4  

o National and International efforts for conservation - 

Information on CITES, IUCN, CBD International 

agreements for conserving marine life.  

o Convention on wetlands of International Importance 

(Ramsar convention). Important projects for the 

conservation of endangered species in India.  

o Conservation of Natural Resources - Resources: Types 

and Degradations.  

o Human impact on Terrestrial and Aquatic resources.  

o Conservation of invertebrates with special reference to 

corals and butterflies.  
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o Overview of conservation of Forest & Grassland 

resources  

Practical – (Module – II)  

o Field work to understand basic ecological concepts.  

o Survey of aquatic birds  

o Scat analysis of predators  

o Prey and predators relationships  

o Laboratory experiments wherever possible.  

 

Suggested readings:  

o M.Kato. The Biology of Biodiversity, Springer.  

o J.C. Avise. Molecular Markers, Natural History and 

Evolution, Chapman & Hall, New York.  

o E.O. Wilson. Biodiversity, Academic Press, 

Washington.  

o G.G. Simpson. Principle of animal taxonomy, Oxford 

IBH Publishing Company.  

o E. Mayer. Elements of Taxonomy.  

o E.O. Wilson. The Diversity of Life (The College 

Edition), W.W. Northem& Co.  

o B.K. Tikadar. Threatened Animals of India, ZSI 

Publication, Calcutta.  
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Unit 1 

o Wildlife in India - Wildlife wealth of India & 

threatened wildlife. Reasons for wildlife depletion in 

India.  

Ecologically and biogeographically the Indian 

subcontinent is one of the most fascinating regions in the 

world (Madhav Gadgil 1980). On this subcontinent, we 

have a rainless desert and the rainiest place, the hottest 

place and the permanently snowbound heights of 

Himalayas. The great variety of ecological conditions 

thus prevailing allows this landmass to support a great 

diversity of wild life, including hot desert forms like the 

wild ass and cold desert forms like the Tibetan antelope, 

animals of open scrubland like the black buck and of 

grassy swamps like the rhinoceros, animals of deciduous 

forest like the gaur and of tropical rain forest like the lion 

tailed macaque.  

The unique biogeographic position of the Indian 

subcontinent adds further interest to its wildlife. The 

region lies at the confluence of Ethiopian, Palearctic and 

Indo-Malayan faunas and possesses a number of 

interesting components from each of these realms as well 

as several peculiarly indigenous genera.  

The Ethiopian element is represented by the chinkara 

(antelope), the hyena and the ratel (like badger), the 

Palearctic – the lynx (wild cat), wolf, markhor (largest 

wild goat), and hangul (e.g. Kashmir Stag), the Chinese 

file:///F:/AS-302%20Wildlife%20and%20Conservation%20Biology/Professor%20Madhav%20Gadgil.docx
file:///E:/AS-302%20Wildlife%20and%20Conservation%20Biology/Indian%20Biogeography.docx
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elements - red panda and musk deer and the Indo-

Malayan by the hoolock gibbon (long armed ape), the 

elephant, the antelopes and the mouse-deer. The genera 

restricted to India include Melursus (sloth bear), Antilope 

(blackbuck), Tetracerus (chousinga four-horned 

antelope) and Boselaphus (nilgai).  

    

Wild Ass, Equus hemionus, 

Near Threatened  
 

Tibetan antelope, 

Pantholops hodgsonii, 

Near Threatened 

Blackbuck, Antilope 

cervicapra 

Indian rhinoceros, 

Rhinoceros unicornis, 

Vulnerable 

Gaur, Bos gaurus, Vulnerable 

Lion-tailed macaque, 

Macaca silenus, 

Endangered 
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At one time, our wild life was as remarkable for its 

abundance as it is even now for its variety, with tigers 

haunting the forests in hundreds, and antelopes the open 

plains in thousands upon thousands. Over the centuries it 

has played an important role in our economy and culture 

as a source of protein for the masses, as items of trade, 

and as an inspiration for a rich religious lore. The wild 

life thirst gradually declined over the millenia, and very 

rapidly since the British took over the country. At last we 

have reached a critical stage at which most, if not all of 

our wild life appears on the verge of being totally wiped 

out. Only bold and imaginative action in conservation 

and management will enable us to save this rich heritage 

from an irreversible loss at this critical juncture.  

 

Reasons for wildlife depletion in India  

Today, India’s biodiversity is in jeopardy. Due to 

various reasons, many wild species are disappearing 

rapidly. A large number of species are already gone 

forever, and a large percentage of the rest are threatened 

with extinction. In almost all cases, the threats to wildlife 

can be traced to human activities. Today, with the 

population explosion, more and more land is being 

cleared for agriculture, habitation and other 

developmental projects. 

▪ With the advent of agriculture man began to grow 

large quantities of selected crops in his own chosen 
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place, after clearing away the existing natural 

ecosystem. Out of thousands of edible plants on 

earth, we have come to depend on only a few. About 

90% of the plant food that we eat comes from only 

twenty species and more than half comes from just 

three grains, viz., rice, wheat and corn. 

▪ Selective cultivation has paved the way for the 

disappearance of wild and rare species. As a result 

we have lost much of the faunal diversity that 

depended on those species. Large scale use of 

pesticides and fertilizers has polluted the land and 

river ecosystems.  

 

Man and the Beasts 

The story of the interaction or man with the beasts 

has many aspects and goes far back into the past. The 

human species originated as group-hunters of the 

enormous herds of large mammals that roamed the 

African plains, and has been responsible, as hunters, for 

the extermination of a number of mammalian species. 

The extermination of several species of large mammals 

by the first wave of humans invading the Americas about 

12,000 years ago is now well-documented. Fossil 

evidence shows that the Indian fauna included the 

hippopotamus and baboons about 10,000 years ago, and 

suggests that the Old Stone Age man was responsible for 
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their extermination from India. Stone Age rock paintings 

of Central India show numerous scenes of hunt.  

There is abundant evidence that hunting is in human 

blood and was followed avidly by all classes of Indians 

throughout the historical period. It was no doubt, at least 

in part, responsible for the extermination of much of the 

wild life even during the historical period. Thus, 

rhinoceros occurred on a Mohenjo-daro was hunted by 

Emperor Babar in bush country near Indus, but was 
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probably exterminated from Punjab sometime soon after 

that. But the real onslaught and the final extermination of 

our wild life began only with the introduction of modern 

fire-arms by the British. The British soldiers, planters 

and administrators wiped out the Indian lion over 

Northern India during the second half of nineteenth 

century. The advent of the jeep during the Second World 

War threw open the remotest corner of forest to even the 

laziest hunter and the last few decades have witnessed 

the final plunge of our wild life towards ultimate 

extinction. 

Conflicts with Wild Animals  

Apart from hunting for meat, and also no doubt to 

satisfy a primeval urge, man has hunted, and continues to 

hunt wild animals because of a variety of conflicts with 

them. The most acute conflict is with animals that kill 

man, and in India tigers, panthers and wolves have 

occasionally turned man-eaters. The tigers of Sunderbans 

are particularly famous for this and have regularly killed 

humans over the centuries. The larger herbivores such as 

elephants, gaur and wild pig have also attacked and 

killed men when they felt threatened. The elephants are 

particularly apt to retaliate in this fashion when shot at. 

These so-called rogue elephants have become a serious 

menace in places where cultivation has recently 

encroached on former elephant territory as in many 

places on the Western Ghats.  
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A number of carnivores prey on man's livestock and 

poultry. The lions of Gir, for example, depend on the 

domestic buffalo for much of their sustenance and the 

buffalo-keepers in turn sometimes accept such a loss as a 

necessary price for the privilege of utilizing the good 

grazing available in the Gir forest. Much more 

frequently, however, the offending predator is killed off. 

Tigers were killed by setting out poisoned meat when 

they attacked cattle, and today the vastly more effective 

poisons such as folidol are employed to the same end. 

Just as man's livestock are an easy target for wild 

predators, his crops offer excellent grazing for wild 

herbivores. Elephants, gaur, blackbuck and many species 

of deer, and above all wild pigs come in conflict with 

cultivators in this fashion.  

Habitat Destruction  

▪ Habitat destruction is the main cause for wildlife 

extinction in India. The rapid deterioration of the 

environment due to human interference is aiding the 

disappearance of wildlife from the biosphere. (The 

biosphere is the global ecological system integrating all 

living beings and their relationships, including their 

interaction with the elements of the lithosphere, 

geosphere, hydrosphere, and atmosphere). 

▪ According to IUCN, habitat loss and degradation have 

affected about 89 percent of all threatened birds, 83 
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percent of mammals and 91 percent of all threatened 

plants globally.  

▪ Habitat loss is due to deforestation for extended 

cultivation, construction of dams, mining operations 

and road laying. When the natural habitat of animals is 

destroyed, it leads to a decline in their primary food 

supply and breeding and nesting grounds. Hence their 

numbers get drastically reduced.  

▪ In the case of plants, if their natural habitat is destroyed 

and the species that controls the pests that attack them 

are lost, then their survival is at risk.  

▪ With the advent of agriculture man began to grow large 

quantities of selected crops in his own chosen place, 

after clearing away the existing natural ecosystem. Out 

of thousands of edible plants on earth, we have come to 

depend on only a few. About 90% of the plant food that 

we eat comes from only twenty species and more than 

half comes from just three grains, viz., rice, wheat and 

corn. 

▪ Selective cultivation has paved the way for the 

disappearance of wild and rare species. As a result we 

have lost much of the faunal diversity that depended on 

those species. 

▪ Large scale use of pesticides and fertilizers has polluted 

the land and river ecosystems.  
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• Wildlife conservation approaches and limitations  

 

Conservation and Management 

The Tradition 

Wild life, as a resource has rarely been managed in a 

systematic fashion throughout the course of human 

history. It has often been conserved due to religious 

sentiments and for the pleasures of the ruling classes. It 

has been exploited in a haphazard way. In India, religion 

has played a critical role in the preservation of 

populations of monkeys through the length and breadth 

of the country. The rhesus macaque of North India. Wild 

life has been preserved by strong local taboos. 

The Mughals, the Rajputs and the Marathas all were 

fond of hunting and maintained their hunting preserves. 

Such royal hunting preserves served to conserve wild life 

up to the time of independence, and many have become 

wild life sanctuaries of today, Dachigam in Kashmir, Gir 

in Saurashtra, Bharatpur in Rajasthan, Shivpuri in 

Madhya Pradesh, Similipal in Orissa and Bandipur in 

Karnataka are just a few examples of this.  

The Present Approach 

The British Government did nothing for the 

conservation of our wild life, and in fact, wild life was 

preserved during the British raj only in the hunting 

preserves. That famous hunter of man-eating tigers, Jim 

Corbett, believed that tiger will vanish from India by 
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1950's. It still survives and in fact the Indian Government 

has invested several crores in a project to save the tiger. 

The Government has also created over 150 wild life 

sanctuaries all over the country. The forest departments 

are creating wild life wings. All these steps are laudable 

and have decidedly contributed to the conservation of our 

rich wild life resources.  

There are, however, some serious flaws in this 

approach. Former Prime Minister, Morarji Desai, made a 

pointed reference to these weaknesses when Dr. Salim 

Ali called on him in early 1977. As he pointed out, all 

our wild life conservation effort is directed towards city. 

Nothing, on the other hand, is being done to induct the 

cooperation of the tribal and the cultivator who are the 

people in direct contact with the wild animals and often 

suffer from their depredations. 

The current approach at wild life conservation is in 

fact one of preservation of game in the amusement parks 

of the privileged classes. Our present day wild life 

sanctuaries are places where most of the visitors come to 

amuse themselves and have little interest in the wild life 

around them. The serious weakness of this elitist 

approach becomes evident when one considers the 

problem of urban monkeys. These survive because of the 

traditional religious protection, and earn valuable foreign 

exchange. But there is always a hue and cry in our cities 

to get rid of them. The very same people who argue that 
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an occasional killing of a man by a tiger in Sunderbans or 

by an elephant in the Annamalais has to be tolerated, 

believe that monkeys must be shot out because they 

damage their own ornamental gardens in the cities. 

A New Approach 

It is obvious that we cannot afford to continue to let 

the amusement of the rich be the sole basis of our wild 

life conservation effort. We must instead turn to the 

genuine economic benefits to be derived from our wild 

life resources, and see to it that these benefits percolate to 

the people who are living in rural and forest areas and 

who are the real custodians of our wild life. A major 

function that the wild life may play in this context is in 

the production of protein on scrub and forest land.  

If cropped scientifically on a sustained yield basis, 

such wild animal populations can be an excellent source 

of animal protein for our rural population. It was argued 

above that, in fact, such a function used to be served by 

the wild animals before they were largely wiped out due 

to overexploitation and improper management in the last 

few decades. If only we could set up village cooperatives 

to supervise the wild life populations around and to 

ensure that no poaching is allowed, the wild life would 

flourish again.  

This in fact happens wherever villagers give 

spontaneous protection to wild life. The proper harvest 

could then be made from the wild animals by quietly 
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snaring them at night without causing the animals undue 

disturbance. No fence is needed to keep in the animals, 

they will automatically remain in the protected areas near 

the vil1ages. Admittedly the setting up of a cooperative 

to manage such a wild life ranch will pose serious 

problems. But they would certainly be surmounted more 

easily than problems of educating the villagers to 

preserve wild life when they do not derive any tangible 

benefit from it, but do suffer losses from its depredations. 

Monkeys have definite home ranges so that who 

supports which troop is quite clear. We should therefore 

organize village cooperatives to run the monkey trade of 

the country. Only a certain, properly determined fraction 

of a troop should be harvested periodically and the 

proceeds shared amongst those which support that troop. 

Thus motivated, our monkey resources which are rapidly 

declining could be assured a long-term conservation and 

utilization.  

We must also ensure that the benefits of wild life 

tourism flow to the people who live in forest areas and 

villagers of the area supporting the wild life. As of now, 

the local population at best receives a few of the lowest 

paid jobs in the sanctuaries. All the better paid jobs and 

profits go to outsiders who have no real feel for or 

interest in the animals. This ought to change and 

consideration must be given to the possibility of 

eventually turning over the wild life tourism to the 
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village and people cooperatives of the area concerned, to 

the people who have a genuine knowledge and 

understanding of wild life, and on whose exploitation all 

our present-day trade and tourism in wild life is 

ultimately based.  

We would also want to protect wild life for the 

longer term benefits that may accrue from it, whether as 

gene banks or for scientific investigations or for purely 

aesthetic reasons. Wherever such preservation without 

immediate economic benefits is attempted, we must see 

to it that proper and adequate protection and 

compensation is given to those who suffer in 

consequence. 

Little serious thought is being given today to 

developing the technology of protection of crops against 

raiding by wild animals, and no schemes of adequate 

compensation for loss of livestock exist. Again, it would 

be very much worthwhile to divert some of the resources 

going to a wild life conservation for these purposes. 

There is no serious thought given at all to the economic 

benefits derivable from wild life, and no attempt to see to 

it that these benefits percolate to the tribals and villagers 

who are the real custodians of our wild life. This has to 

change.  
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Wild Life as a Resource 

As a Protein Source 

The peasants used to depend heavily on wild meat as 

a source of protein. Barking deer, chital, sambar, mouse 

deer, porcupine, black-naped hare, wild pig, gaur, field 

mice, peafowl, jungle fowl, spur-fowl, quails and 

partridges, pigeons and doves, teals and ducks, monitor 

lizard, snakes and crocodiles; a staggering diversity of 

wild animals served them as a regular supply of meat. 

The scrub and forest surrounding the villages were in fact 

veritable game ranches.  

Ivory, Musk and Monkeys 

Many products of wild animals, apart from meat, 

have served a variety of purposes since time immemorial. 

Amongst others, hide, bone, teeth, horns, antlers, hooves, 

tails, bile, feathers, musk and ivory, as products of wild 

animals. Ivory, peacock feathers and musk have been 

important items in India's foreign trade since ancient 

times. Today, India's wild life based trade includes ivory 

articles, peacock feathers, munias, hill mynas and many 

other live birds, and above all the rhesus macaque. The 

rhesus monkey of North India is now a key experimental 

animal in biomedical research. Some two million of these 

have been exported from India over the last four decades 

earning us crores in foreign exchange. This export in 

such large numbers has been possible because of the 



18 
 

protection of vast populations of monkeys of our 

countryside by the religious tolerance of our masses 

whose fields and even houses are regularly raided by 

them. Unfortunately, the people who thus support the 

monkey populations get nothing in return when the 

monkeys are trapped and exported. 

Wild Life Tourism 

Wild life tourism is a major business in certain parts 

of Africa and India. Much of our wild life in fact now 

survives free of all fear only in the vicinity of some 

tourist lodges in our major wild life sanctuaries. Wild life 

tourism therefore needs to be continued and further 

strengthened. However, it should not be solely directed 

towards the richer classes as it is today. On the contrary 

we need to emulate the example of Tanzania which is 

seriously encouraging visits to its great national parks by 

rural school children, on whom depends the future of the 

wild life of any country. 

As Gene Banks 

The Indian sub-continent and the adjacent lands have 

been a source of a variety of cultivated plants and 

domesticated animals. The importance of preserving the 

genetic diversity of the wild ancestors and relatives of 

these plants and animals has been realized only recently. 

We now have a programme for preserving wild rice 

varieties in Assam for use in future rice breeding 

programmes whose success will depend on the 
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availability of large pools of genetic diversity to choose 

from. The same logic applies to domesticated animals 

and we must maintain stocks of wild animals as gene 

banks. This particularly applies to our very rich wild 

fauna of family Bovidae, which includes gaur, mithun, 

banteng, wild buffalo and wild yak.  

Scientific Value 

The future development of three exciting areas of 

modern biology, namely, ecology, animal behaviour and 

sociobiology depends critically on the availability of 

populations of higher mammals in their natural 

environments. The phenomenon of male infanticide 

discovered in our Hanuman langur is a particularly 

striking example of how such observations can lead to 

major new scientific insights. Our larger social 

mammals, the chital, the elephant, the hoolock gibbon 

would all eventually make it possible for us to 

understand and control human social behaviour. 

Preservation of their populations under natural conditions 

is therefore of utmost scientific importance. 

  



20 
 

o National and State mammals and birds of India 

National Bird Peacock Pavo cristatus 

National 

mammal 

Royal Bengal tiger Panthera tigris tigris 

   

State name Common name Binomial 

nomenclature 

Andhra Pradesh Blackbuck Antilope cervicapra 

Arunachal 

Pradesh 

Gayal Bos frontalis 

Assam One-horned rhino Rhinoceros unicornis 

Bihar Gaur Bos gaurus 

Chhattisgarh Wild buffalo B. bubalis arnee 

Goa Gaur/Gavoredo 

in Konkani 

Bos gaurus 

Gujarat Asiatic lion Panthera leo persica 

Haryana Blackbuck Antilope cervicapra 

Himachal 

Pradesh 

Snow leopard Panthera uncia 

Jammu and 

Kashmir 

Kashmir stag Cervus elaphus 

hanglu 

Jharkhand Indian elephant Elephas maximus 

indicus 

Karnataka Indian elephant Elephas maximus 

indicus 

Kerala Indian elephant Elephas maximus 
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indicus 

Madhya Pradesh Barasingha (swamp 

deer) 

Rucervus duvaucelii 

Maharashtra Indian giant 

squirrel 

Ratufa indica 

Manipur Sangai Cervus eldi eldi 

Meghalaya Clouded leopard Neofelis nebulosa 

Mizoram Hoolock gibbon Hoolock hoolock 

Nagaland Gayal Bos frontalis 

Odisha Sambar Rusa unicolor 

 

Names of State birds  

State / Union 

territory 

Common name Binomial 

nomenclature 

Andhra 

Pradesh 

Indian roller Coracias benghalensis 

Arunachal 

Pradesh 

Hornbill Buceros bicornis 

Assam White-winged 

wood duck 

Asarcornis scutulata 

Bihar House sparrow Passer domesticus 

Chhattisgarh Bastar hill myna Gracula religiosa 

peninsularis 

Goa Black-crested 

bulbul 

Pycnonotus flaviventris 

Gujarat Greater flamingo Phoenicopterus roseus 
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Haryana Black francolin Francolinus 

francolinus 

Himachal 

Pradesh 

Western tragopan Tragopan 

melanocephalus 

Jammu and 

Kashmir 

Black-necked 

crane 

Grus nigricollis 

Jharkhand Asian koel Eudynamys 

scolopaceus 

Karnataka Indian Roller Coracias benghalensis 

Kerala Great hornbill Buceros bicornis 

Madhya 

Pradesh 

Indian paradise 

flycatcher 

Terpsiphone paradise 

Maharashtra Yellow-footed 

green pigeon 

Treron phoenicoptera 

Manipur Mrs. Hume's 

pheasant 

Syrmaticus humiae 

Meghalaya Hill myna Gracula religiosa 

peninsularis 

Mizoram Mrs. Hume's 

pheasant 

Syrmaticus humiae 

Rajasthan Great Indian 

bustard 

Ardeotis nigriceps 

Sikkim Blood pheasant Ithaginis cruentus 

Tamil Nadu Emerald dove Chalcophaps indica 

Telangana Indian roller Coracias benghalensis 

Tripura Green imperial Ducula aenea 
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pigeon 

Uttar Pradesh Sarus crane Grus antigone 

Uttarakhand Himalayan Monal Lophophorus 

impejanus 

West Bengal White-breasted 

kingfisher 

Halcyon smyrnensis 

Delhi  House sparrow  Passer domesticus 

Lakshadweep  Sooty tern  Onychoprion fuscatus 

Puducherry   Asian koel  Eudynamys 

scolopaceus 
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Wildlife Habitat - Characteristic, Fauna and 

Adaptation with special reference to Tropical forest 
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Wildlife Habitat - Characteristic, Fauna and 

Adaptation with special reference to Tropical forest 
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• India consists of two ‘Realms’ – a) the Himalayan 

region represented by Palearctic Realm and b) the rest 

of the sub-continent represented by Malayan Realm. 

• Five ‘Biomes’: Major ecological community: a 

division of the world's vegetation that corresponds to a 

defined climate and is characterized by specific types 

of plants and animals, e.g. tropical rain forest.   

(i) Tropical Humid Forests (ii) Tropical Dry or 

Deciduous Forests (iii) Warm deserts and semi-deserts 

(iv) Coniferous forests and (v) Alpine meadows. 

• Ten ‘Biogeographic Zones’ - 1. Trans Himalayan, 2. 

Himalayan, 3. Indian Desert, 4. Semi-arid, 5. Western 

Ghats, 6. Deccan Peninsula, 7. Gangetic Plain, 8. 

North-East India, 9. Islands, and 10. Coasts. 

• Twenty five Bio-geographic provinces. Province is an 

area characterized by plants and animals. The 

ecological diversity makes India as one of the mega-

diversity regions on the globe. Efforts are on to 

designate at least one Biosphere Reserve in each of the 

Biogeographic Provinces.  

Trans-Himalayan Region 

The Himalayan ranges immediately north of the 

Great Himalayan range are called the Trans-Himalayas. 

The Trans-Himalayan region with its sparse vegetation 

has the richest wild sheep and goat community in the 
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world. The snow leopard is found here, as is the 

migratory black-necked crane. 

Himalayas 

The Himalayas consist of the youngest and loftiest 

mountain chains in the world. The Himalayas have 

attained a unique personality owing to their high altitude, 

steep gradient and rich temperate flora.  

The forests are very dense with extensive growth of 

grass and evergreen tall trees. Oak, chestnut, conifer, ash, 

pine, deodar are abundant in Himalayas. There is no 

vegetation above the snowline. Several interesting 

animals live in the Himalayan ranges. Chief species 

include wild sheep, mountain goats, ibex, shrew, tapir, 

panda and snow leopard. 

Semi-Arid Areas 

Adjoining the desert are the semi-arid areas, a 

transitional zone between the desert and the denser 

forests of the Western Ghats. The natural vegetation is 

thorn forest. This region is characterized by 

discontinuous vegetation cover with open areas of bare 

soil and soil-water deficit throughout the year. 

Thorny shrubs, grasses and some bamboos are 

present in some regions. A few species of xerophytic 

herbs and some ephemeral herbs are found in this semi-

arid tract. Birds, jackals, leopards, eagles, snakes, fox, 

buffaloes are found in this region. 
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Western Ghats 

The mountains along the west coast of peninsular 

India are the Western Ghats, which constitute one of the 

unique biological regions of the world. The Western 

Ghats extend from the southern tip of the peninsula (8°N) 

northwards about 1600 km to the mouth of the river 

Tapti (21°N).  

The mountains rise to average altitudes between 900 

and 1500 m above sea level, intercepting monsoon winds 

from the southwest and creating a rain shadow in the 

region to their East. 

The varied climate and diverse topography create a 

wide array of habitats that support unique sets of plant 

and animal species.  

The Western Ghats are amongst the 25 biodiversity 

hot-spots recognized globally. These hills are known for 

their high levels of endemism expressed at both higher 

and lower taxonomic levels. Most of the Western Ghats 

endemic plants are associated with evergreen forests. 

Expansion of traditional agriculture and the spread of 

particularly rubber, tea, coffee and forest tree plantations 

would have wiped out large pockets of primary forests in 

valleys. The Western Ghats are well known for 

harbouring 14 endemic species of caecilians (i.e., legless 

amphibians) out of 15 recorded from the region so far. 
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North-West Desert Regions 

This region consists of parts of Rajasthan, Kutch, 

Delhi and parts of Gujarat. The climate is characterised 

by very hot and dry summer and cold winter. Rainfall is 

less than 70 cm. The plants are mostly xerophytic. Babul, 

Kikar, wild palm grows in areas of moderate rainfall. 

Indian Bustard, a highly endangered bird is found here. 

Camels, wild asses, foxes, and snakes are found in hot 

and arid parts of the desert. 

Deccan Plateau 

Deccan Plateau, a semi-arid region lying in the rain 

shadow of the Western Ghats. This is the largest unit of 

the Peninsular Plateau of India. The Deccan plateau 

includes the region lying south of the Satpura range. It 

extends up to the southern tip of peninsular India. Anai 

mudi is the highest peak of this region. The Deccan 

plateau is surrounded by the western and the Eastern 

Ghats. Many rivers such as Mahanadi (Chhattisgarh and 

Odisha), Godavari (Maharashtra, Telangana, 

Chhattisgarh, Andhra Pradesh, Puducherry (Yanam)), 

Krishna (Maharashtra, Karnataka, Telangana, Andhra 

Pradesh), and kaveri (Karnataka and Tamil Nadu) 

originates from Western Ghats and flow toward the east. 

The Eastern Ghats are broken into small hill ranges by 

river coming from the Western Ghats.  
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Gangetic Plain 

In the North is the Gangetic plain extending up to the 

Himalayan foothills. This is the largest unit of the Great 

Plain of India. Ganga is the main river after whose name 

this plain is named. The Great Plains cover about 72.4 

mha area with the Ganga and the Brahmaputra forming 

the main drainage axes in the major portion. 

The physiogeographic scenery varies greatly from 

arid and semi-arid landscapes of the Rajasthan Plains to 

the humid and per-humid landscapes of the Delta and 

Assam valley in the east. The trees belonging to these 

forests are teak, sal, shisham, mahua, khair etc. 

North-East India 

North-east India is one of the richest flora regions in 

the country. It has several species of orchids, bamboos, 

ferns and other plants. Here the wild relatives of 

cultivated plants such as banana, mango, citrus and 

pepper can be grown 

Islands 

The two groups of islands, i.e., the Arabian Sea 

islands and Bay Islands differ significantly in origin and 

physical characteristics. The Arabian Sea Islands 

(Laccadive, Minicoy, etc.) are the foundered remnants of 

the old land mass and subsequent coral formations. 

Formerly the Union Territory of Lakshadweep was 

known as Laccadive, Minicoy, and Amindivi Islands. 

The island forests of Lakshadweep in the Arabian Sea 
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have some of the best-preserved evergreen forests of 

India. Some of the islands are fringed with coral reefs.  

Coasts 

India has a coastline extending over 7,516.4 km. The 

Indian coasts vary in their characteristics and structures. 

The west coast is narrow except around the Gulf of 

Cambay and the Gulf of Kutch.  

The backwaters are the characteristic features of this 

coast. The east coast plains, in contrast are broader due to 

depositional activities of the east-flowing rivers owing to 

the change in their base levels. 

Extensive deltas of the Godavari, Krishna and Kaveri 

are the characteristic features of this coast. Mangrove 

vegetation is characteristic of estuarine tracts along the 

coast for instance, at Ratnagiri in Maharashtra. 

Larger parts of the coastal plains are covered by 

fertile soils on which different crops are grown. Rice is 

the main crop of these areas. Coconut trees grow all 

along the coast. 

 

The Fauna 

The Indian subcontinent may be divided into the 

following eight regions for our purpose: 

(1) Punjab and the adjoining semi-arid and desert regions 

(2) The alluvial plains of Ganges and lower Brahmaputra 
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(3) The western peninsular tract excluding the Western 

Ghats 

(4) The eastern peninsular tract 

(5) The Western Ghats  

(6) Ladakh and adjacent regions 

(7) The forested hill-slopes of Himalayas 

(8) Assam and adjacent hill-tracts. 

 

Punjab 

This region includes Baluchistan, Sind and Punjab 

west of Delhi, the desert of Western Rajasthan as far as 

the base of Aravalli hills and the peninsula of Cutch. The 

annual precipitation ranges from 100 to 600 mm. The 

whole tract is desert or semi-desert except near the rivers. 

This region is really a part of the palaearctic realm. The 

notable species include the wild goat, the wild ass, the 

chinkara and the hyaena. The region also harbours the 

great breeding colonies of the two species of flamingoes 

in the Rann of Cutch. The Indus river fauna is related to 

that of Ganges and includes the mugger and the gharial.  

Gangetic Plain 

This region includes the Gangetic plain and delta 

from Delhi to the Bay of Bengal, and the plain of 

Brahmaputra as far as Goalpara (Assam) and all of lower 

Bengal. The annual rainfall ranges from 600 mm in the 

west to 2000 mm in the east. The natural climax 

vegetation of this tract was probably like the tall grass 
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jungles of Terai interspersed with deciduous forest. It 

must then have been the optimal habitat for the elephant 

and the rhinoceros. The tract is now almost completely 

cleared and has been under cultivation for centuries. The 

Brahmaputra valley, however, still retains some natural 

vegetation. This great plain dividing the peninsula from 

the Himalayas. Thus characteristic peninsular forms such 

as hyaena, ratel, black buck and nilgai occur in suitable 

localities. The most characteristic animals of the 

Gangetic plain are the hog deer and the hispid hare or 

Assam rabbit, although both species extend into Assam. 

The hispid hare is probably extinct by now, and the hog 

deer almost gone from the plains.  

The most extensive natural habitat still left in this 

region is the Sunderbans, a swampy mangrove forest at 

the mouth of the river Ganges. Most of the Sunderbans 

are now in Bangladesh, and those on the Indian side are 

considerably reduced. They do, however, still possess 

some interesting wild life including the tiger. Notable 

freshwater animals of Ganges include the gharial and the 

Gangetic dolphin; both are threatened species. Although 

most of the wild life has thus been nearly wiped out of 

this thickly settled region, there remain substantial 

populations of the two monkeys. The rhesus macaque 

and the hanuman langur in rural as well as urban areas. 

These monkeys, unmolested by man because of religious 

taboos, live in great troops throughout the tract. Of these, 
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the rhesus has acquired a key position in biomedical 

research, and its populations are declining due to large 

scale trapping and export. 

Western Peninsula 

This region lies roughly to the west of 80º east 

longitude to the south of Aravalli hills and Gangetic plain 

and to the east of the Western Ghats. It is an undulating 

region with hilly outcrops with an annual precipitation 

ranging from 400 to 1500 mm. The natural climax 

vegetation is scrub or deciduous forest. Most of this 

region has been cleared for cultivation and is fairly 

thickly settled, although there are tracts of rather thin 

forest, brush-wood and grass remaining in the more hilly 

terrain. The fauna includes the typical forms restricted to 

India such as blackbuck, nilgai, chinkara and sloth bear. 

This region also harbours the last surviving population of 

the Asiatic lion in the Gir forest. The open scrub used to 

support vast herds of antelopes on which preyed the wolf 

and the cheetah. The wild life of the scrub jungle has 

suffered much more at the band of man over the past 

half-a-century than the wild life of the forest. The 

antelopes, chinkara and blackbuck are almost finished, 

the wolf is threatened with extinction and the cheetah has 

now been extinct for the past quarter century. The tree 

shrew and the slender loris also occur in this region.  
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Eastern Peninsula 

This region lies between the Gangetic plain to the 

north and the river Krishna to the south, and extends 

from the Bay of Bengal to the longitude 80º east. It is a 

hilly country with an average yearly rainfall of 1250 mm. 

Being relatively sparsely populated, it still retains much 

forest cover. The natural climax vegetation is a 

deciduous forest, dominated over much of the region by 

sal (Shorea robustai). This tract has many forest species 

with Indo-Malayan affinities such as the elephant, the 

gaur and the sambar as well as typical peninsular forms 

such as the blackbuck, nilgai and sloth bear. A number of 

tigers still survive in this region, as do small populations 

of two other threatened species, namely wild buffalo and 

the hard-ground race of barasinga. Interestingly enough, 

the giant squirrel occurs here as on the Western Ghats. A 

number of bird genera are distributed over the eastern 

peninsula, the Western Ghats and Himalayas. This 

suggests that there was once continuous distribution of 

many forest forms from Himalayas to the Western Ghats, 

and that they were probably exterminated from 

intervening areas by the clearance of forest. 

Western Ghats 

The hill range of Western Ghats runs north-south 

from river Tapti to the southern tip of the peninsula. 

Along with the narrow coastal strip of Konkan and 

Malabar, this is a region of heavy rainfall ranging from 
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2500 mm to over 7000 mm a year. Although, the coastal 

strip has been cleared for cultivation, as also the hills 

over much of Maharashtra and Kerala, other hill tracts 

still retain substantial forest cover. 

This region has a rich fauna, remarkable for the fact 

that some species are entirely restricted to this tract, and 

that related groups often occur only on the Western 

Ghats and the Himalayas. Forms peculiar to the Western 

Ghats include the Nilgiri langur, the lion-tailed macaque, 

the Nilgiri tahr and the Malabar civet, all of which are 

now on the list of endangered species. The Nilgiri langur 

and the lion-tailed macaque do not enjoy on the ghats the 

protection enjoyed elsewhere by monkeys as sacred 

animals. In fact they are believed to possess many 

medicinal properties and the black monkey soup 

concocted from them is a favourite beverage.  

The Nilgiri tahr is notable for the fact that it is one 

amongst the only two species of the genus Hemitragus, 

the other, the Himalayan tahr occurring in the Himalayas. 

The Western Ghats harbour extensive populations of 

forest species with Indo-Malayan affinities such as the 

gaur, the elephant and the sambar. The region has a 

particularly rich reptilian and amphibian fauna, with an 

entire family, Uropeltidae, and seven genera of reptiles 

as well as five genera of amphibians occurring nowhere 

else in the world. The Uropeltidae are a family of 
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primitive, nonvenomous, burrowing snakes endemic to 

peninsular India and Sri Lanka. 

Ladakh 

The Ladakh tract is a continuation at the Tibetan 

plateau lying mostly above the tree-line. The fauna is 

entirely that of Central Asia, thus belonging to the 

Palaearctic realm. The notable mammals include wild 

goats and sheep of genera Ovis and Capra. The Tibetan 

wild ass, the Tibetan antelope and the musk deer. The 

musk deer has been nearly exterminated through 

persecution for the musk produced by males. The only 

hope for its conservation lies in establishment of musk 

deer ranches, where musk may be extracted without 

killing the animals. 

Himalayas 

This region extending from Hazra and Kashmir to 

Mishmi hills includes the forested slopes of the 

Himalayas from the base to 3000 to 4500 meters in 

altitude. The rainfall ranges from 750 to 3500 mm 

gradually increasing to the east. The eastern Himalayas 

are better clad with forest cover and are more tropical in 

nature. A rich fauna still persists in the Himalayas. 

Although this region too has suffered heavily from 

deforestation and destruction of wild life. The fauna is 

predominantly Indo-Malayan, with Palaearctic elements 

such as hangul or Kashmir stag restricted to the west. 

Ailurus (red panda) is the only genus almost totally 
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confined to the Himalayas. Other notable Himalayan 

forms include the snow leopard and clouded leopard, 

both threatened with extinction, the spotted linsang, the 

brown bear, the Himalayan black bear, the giant flying 

squirrel, the Himalayan tahr and the goat antelopes, 

shrew, goral and takin.  

Assam 

Assam, Khasi and Naga hills, Manipur, Cbittagong 

and Arrakan, the hill ranges to the west of Irrawaddy 

river and the upper Brahmaputra valley, constitute a 

single natural region. This is a hilly area of heavy 

rainfall, the average annual precipitation exceeding 2500 

mm. The region is sparsely populated and still well-

wooded in many parts. The many tribes inhabiting these 

regions, however, have no taboos against killing any 

animal whatsoever, and the once rich wild life is now 

very much depleted because of hunting. The wild life of 

this region, with very strong Indo-Malayan affinities, 

includes many remarkable species such as hoolock 

gibbon-which is the only Indian ape, the slow loris, the 

golden langur, the capped langur, the ferret badger, the 

one-horned rhinoceros, the wild buffalo, the swamp deer, 

the shrew, the takin, the pygmy hog, the clouded leopard 

and the marbled cat. A number of these species are 

endangered and survive only in a few protected places 

such as Kaziranga and Manas sanctuaries. 
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Tropical forests:  

Tropical forests are often thought of as evergreen 

rainforests and moist forests, however in reality only 

60% of tropical forest is rainforest. The remaining 40% 

of tropical forests are a diversity of many different forest 

types including: seasonally-dry tropical forest, 

mangroves, tropical freshwater swamp forests (or 

"flooded forests"), dry forest, open Eucalyptus forests, 

tropical coniferous forests, savanna woodland and 

montane forests.  

Tropical Rainforest:  

The tropical rainforest is a hot, moist biome found 

near Earth's equator. The world's largest tropical 

rainforests are in South America, Africa, and Southeast 

Asia. Tropical rainforests receive from 60 to 160 inches 

of precipitation that is fairly evenly distributed 

throughout the year. The combination of constant 

warmth and abundant moisture makes the tropical 

rainforest a suitable environment for many plants and 

animals.  

Tropical rainforests contain the greatest biodiversity 

in the world. Over 15 million species of plants and 

animals live within this biome. The hot and humid 

conditions make tropical rainforests an ideal environment 

for bacteria and other microorganisms. Because these 

organisms remain active throughout the year, they 

quickly decompose matter on the forest floor. In other 
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biomes, such as the deciduous forest, the decomposition 

of leaf litter adds nutrients to the soil. But in the tropical 

rainforest, plants grow so fast that they rapidly consume 

the nutrients from the decomposed leaf litter. As a result, 

most of the nutrients are contained in the trees and other 

plants rather than in the soil. Most nutrients that are 

absorbed into the soil are leached out by the abundant 

rainfall, which leaves the soil infertile and acidic. 

Fauna:  

Tropical rainforests support a greater number and 

variety of animals than any other biome. One of the 

reasons for this great variety of animals is the constant 

warmth. Tropical rainforests also provide a nearly 

constant supply of water and a wide variety of food for 

the animals. Small animals, including monkeys, birds, 

snakes, rodents, frogs, and lizards are common in the 

tropical rainforest. Many of these animals and a 

multitude of insects never set foot on the ground. The 

animals use the tall trees and understory for shelter, 

hiding places from their predators, and a source of food. 

 

 

 

  



41 
 

Animal adaptation:  

There are so many animals 

competing for food, many animals 

have adapted by learning to eat a 

particular food eaten by no other 

animal. Toucans have adapted by developing long, large 

bill. This adaptation allows this bird to reach fruit on 

branches that are too small to support the bird's weight. 

The bill also is used to cut the fruit from the tree.  

The sloth uses a behavioral 

adaptation and camouflage to survive in 

the rainforest. It moves very, very 

slowly and spends most of its time 

hanging upside down from trees. Blue-

green algae grows on its fur giving the 

sloth a greenish color and making it 

more difficult for predators to spot.  

Flora:  

Tropical rainforests receive 12 hours of sunlight 

daily, less than 2% of that sunlight ever reaches the 

ground. The tropical rainforest has dense vegetation, 

often forming three different layers - the canopy, the 

understory, and the ground layer. Frequently, people 

think of the tropical rainforest as a "jungle" where plant 

growth is dense even at ground level. However, the 

canopy created by the tall trees (100-120 feet) and the 

understory, prevents sunlight from reaching the ground. 
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The soil is, therefore, always shaded, and very little 

vegetation is able to survive at ground level. Vegetation 

can become dense at ground level near riverbanks and on 

hillsides. Hillsides have more plant growth because the 

angle of the growing surface allows sunlight to reach 

lower layers of the forest. Riverbeds break up the forest 

canopy so that smaller plants can get the needed sunlight. 

Plant adaptation 

Plant survival in a tropical rainforest depends on the 

plant's ability to tolerate constant shade or to adapt 

strategies to reach sunlight. Competition for sunlight by 

plants is sometimes deadly. The strangler fig needs 

sunlight to grow and reproduce. Seeds falling to the 

ground quickly die in the deep shade and infertile soil of 

the tropical rainforest. So it has adapted. Its seeds are 

deposited on branches of host trees by birds and small 

animals that have eaten the fruit of the strangler fig. The 

seeds sprout and send a long root to the ground. This root 

rapidly increases in diameter and successfully competes 

for the water and nutrients in the soil. As the strangler fig 

matures, branches and leaves grow upwards creating a 

canopy that blocks sunlight from the host tree. Additional 

roots are sent out and wrap around the host tree, forming 

a massive network of roots that strangle and eventually 

kill the host. 
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• Protected Area concept: National Parks, 

Sanctuaries and Biosphere Reserves, cores and 

Buffers, Nodes and corridors. Community 

Reserve and conservation Reserves 

 

India has created a network of protected areas in the 

form of 103 National Parks, 543 Wildlife Sanctuaries and 

28 Tiger Reserves and 25 Elephant Reserves. The area 

covered under protected area network accounts for 

around 5% of the total geographical area of the country. 

The rich biodiversity in India has given shape to variety 

of cultural and ethnic diversity which includes over 550 

tribal communities of 227 ethnic groups spread over 

5,000 forest villages.  

 

National parks:  

National park is an area which is strictly reserved for 

the betterment of the wildlife & biodiversity, and where 

activities like developmental, forestry, poaching, hunting 

and grazing on cultivation are not permitted. In these 

parks, even private ownership rights are not allowed. 

Their boundaries are well marked and circumscribed. 

They are usually small reserves spreading in an area of 

100 sq. km. to 500 sq. km. In national parks, the 
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emphasis is on the preservation of a single floral or 

faunal species. 

Their boundaries are well marked and circumscribed. 

The State Government shall publish a notification 

specifying the limits of the area which shall be comprised 

within the National Park and declare that the said area 

shall be a National Park on and from such date as may be 

specified in the notification. No alteration of the 

boundaries of a National Park shall be made except on a 

resolution passed by the Legislature of the State.  

In India, a state Government can constitute a national 

park in the State Legislature, preferably subject to certain 

standards which are being laid by the Indian Board for 

Wildlife. The history of national parks in India begin in 

1936, when the Hailey (now corbett) National park of 

united Provinces (now Uttar Pradesh) was created.  

The definition of national park evolved in 1933 at the 

Landon conference of African fauna, according to which 

a national park is an area under public control, the 

boundaries of which shall not be altered except by 

competitive legislative authority. The area is declared for 

the protection and preservation for all time of wild 

animal and wild vegetation for the benefit and enjoyment 

of the general public. In the national parks, hunting of 

fauna and collection of flora is prohibited except under 

the direction of the park authority. 



45 
 

▪ The Corbett National Park in Uttaranchal was the 

first national park in India, established in 1936. 

Today, there are 103 National Parks covering more 

than 37,64,857 ha India’s land area.  

▪ The Ministry of Environment and Forests, 

Government of India generally funds them through 

the state forest departments. The administration is 

fully under the control of the state forest 

departments.  

Sanctuary:  

Sanctuary is an area which is of adequate ecological, 

faunal, floral, geomorphological, natural or zoological 

significance. The Sanctuary is declared for the purpose of 

protecting, propagating or developing wildlife or its 

environment. Certain rights of people living inside the 

Sanctuary could be permitted.  

India has 543 wildlife sanctuaries referred to 

as wildlife sanctuaries category IV protected areas. 

Among these, the tiger reserves are governed by Project 

Tiger, and are of special significance in the conservation 

of the tiger. Some wildlife sanctuaries are specifically 

named bird sanctuary, e.g., Keoladeo National 

Park before attaining National Park status. 

Many of them being referred as a particular animal 

such as Jawai leopard sanctuary in Rajasthan. Many 

National Parks were initially wildlife sanctuaries. The 

https://en.wikipedia.org/wiki/Project_Tiger
https://en.wikipedia.org/wiki/Project_Tiger
https://en.wikipedia.org/wiki/Keoladeo_National_Park
https://en.wikipedia.org/wiki/Keoladeo_National_Park
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conservative measures taken by the Indian Government 

for the conservation of Tigers was awarded by a 30% rise 

in the number of tigers in 2015. 
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Biosphere Reserve 

Biosphere reserves are areas comprising terrestrial, 

marine and coastal ecosystems. The first biosphere 

reserve of the world was established in 1979. Each 

reserve promotes solutions for the conservation of 

biodiversity with its sustainable use. 

Biosphere reserves are ‘Science for Sustainability 

support sites’ – special places for testing interdisciplinary 

approaches to understand and manage the changes and 

interactions between social and ecological systems, 

including conflict prevention and management of 

biodiversity. 

Biosphere reserves are nominated by national 

governments and remain under the sovereign jurisdiction 

of the states where they are located. Their status is 

internationally recognized. 

There are 669 biosphere reserves in 120 countries, 

including 16 transboundary sites. They are distributed as 

follows: 

• 67 in 28 countries in Africa 

• 28 in 11 countries in the Arab States 

• 137 in 24 countries in Asia and the Pacific 

• 297 in 36 countries in Europe and North 

America 

• 122 in 21 countries in Latin America and the 

Caribbean 
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Zones in Biosphere Reserve 

Biosphere reserves have three interrelated zones that 

aim to fulfil three complementary and mutually 

reinforcing functions: 

1. The core area(s) comprises a strictly protected 

ecosystem that contributes to the conservation of 

landscapes, ecosystems, species and genetic variation. 

2. The buffer zone surrounds or adjoins the core 

areas, and is used for activities compatible with sound 

ecological practices that can reinforce scientific research, 

monitoring, training and education. 

3. The transition area is the part of the reserve 

where the greatest activity is allowed, fostering economic 

and human development that is socio-culturally and 

ecologically sustainable. 

Main Characteristics of Biosphere Reserves 

1. Achieving the three international functions: 

conservation, development and logistic support. 

2. Outpacing traditional confined conservation zones, 

through appropriate zoning schemes combining core 

protected areas with zones where sustainable 

development is fostered by local dwellers and enterprises 

with often highly innovative and participative 

governance systems. 

3. Focusing on a multi-stakeholder approach with 

particular emphasis on the involvement of local 

communities in management.  
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4. Fostering dialogue for conflict resolution of natural 

resource use. 

5. Integrating cultural and biological diversity, especially 

the role of traditional knowledge in ecosystem 

management.  

6. Demonstrating sound sustainable development 

practices and policies based on research and monitoring.  

7. Acting as sites of excellence for education and 

training. 

8. Participating in the World Network. 

Vision 

The World Network of Biosphere Reserves (WNBR) 

of the Man and Biosphere Programme (MABP) consists 

of a dynamic and interactive network of sites of 

excellence. It fosters the harmonious integration of 

people and nature for sustainable development through 

participatory dialogue; knowledge sharing; poverty 

reduction and human well-being improvements; respect 

for cultural values and society’s ability to cope with 

change – thus contributing to the Millennium 

Development Goals. Accordingly, the WNBR is one of 

the main international tools to develop and implement 

sustainable development approaches in a wide array of 

contexts. 

Mission 

To ensure environmental, economic and social 

sustainability (including cultural and spiritual) through: 
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1. The development and coordination of a worldwide 

network of places acting as demonstration areas and 

learning sites with the aim of maintaining and developing 

ecological and cultural diversity, and securing ecosystem 

services for human well-being; 

2. The development and integration of knowledge, 

including science, to advance our understanding of 

interactions between people and the rest of nature; 

3. Building global capacity for the management of 

complex socio-ecological systems, particularly through 

encouraging greater dialogue at the science-policy 

interface; environmental education; and multi-media 

outreach to the wider community. 

 

The International Advisory Committee for Biosphere 

Reserves 

The International Advisory Committee for Biosphere 

Reserves is the primary scientific and technical 

Committee body advising the International Coordinating 

Council (ICC) of the MAB Programme and its World 

Network of Biosphere Reserves (WNBR) and the 

Director General of UNESCO (United Nations 

Educational, Scientific and Cultural Organization) on 

matters pertaining to the WNBR. 

The Committee advise the Director-General of 

UNESCO and the MAB-ICC on scientific and technical 

matters concerning the nomination of new sites and, 
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changes and periodic reviews of sites already included in 

the WNBR, as well as the development, operation and 

monitoring of the WNBR. 

The Committee is composed of twelve members, 

who are appointed for four years by the Director-

General, after consultation with the Member States and 

or the National Committees for the Man and the 

Biosphere Programme of the countries concerned. 

The members of the Committee are selected for their 

scientific qualifications and for their experience in 

promoting and implementing the concept of biosphere 

reserve. 

Designation of Biosphere Reserves 

Article 5 of the 1995 Statutory Framework of the 

World Network of Biosphere Reserve, states the 

designation procedure for biosphere reserves. It reads as 

follows: 

1. Biosphere reserves are designated for inclusion in the 

Network by the International Co-ordinating Council 

(ICC) of the MAB Programme in accordance with the 

following procedure. 

a) States, through National MAB Committees where 

appropriate, forward nominations with supporting 

documentation to the secretariat after having reviewed 

potential sites, taking into account the criteria as defined 

in Article 4. 
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b) The secretariat verifies the content and supporting 

documentation: in the case of incomplete nomination, the 

secretariat requests the missing information from the 

nominating State. 

c) Nominations will be considered by the Advisory 

Committee for Biosphere Reserves for recommendation 

to ICC. 

d) ICC of the MAB Programme takes a decision on 

nominations for designation. 

The Director-General of UNESCO notifies the State 

concerned of the decision of ICC. 

2. States are encouraged to examine and improve the 

adequacy of any existing biosphere reserve, and to 

propose extension as appropriate, to enable it to function 

fully within the Network. Proposals for extension follow 

the same procedure as described above for new 

designations. 

3. Biosphere reserves which have been designated before 

the adoption of the present Statutory Framework are 

considered to be already part of the Network. The 

provisions of the Statutory Framework therefore apply to 

them. 
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Biosphere Reserves in India (as on Dec, 2014) 

  
S. 

No

. 

Name 

 Date of 

Notifica

tion 

 Area (in km2) Location (State) 

1 Nilgiri 
01.09.1

986 

5520 

(Core 1240 & 

Buffer 4280)  

Part of Wayanad, 

Nagarhole, Bandipur 

and Madumalai, 

Nilambur, Silent 

Valley and Siruvani 

hills (Tamil Nadu, 

Kerala and Karnataka). 

2 
Nanda 

Devi  

18.01.1

988 

5860.69 

(Core 712.12, 

Buffer 5,148.57

0) & T. 546.34) 

Part of Chamoli, 

Pithoragarh, and 

Bageshwar districts 

(Uttarakhand).  

3 
Nokre

k  

01.09.1

988 

820 

(Core 47.48 & 

Buffer 227.92, 

Transition Zone 

544.60) 

Part of Garo hills 

(Meghalaya). 

4 

Great 

Nicob

ar  

06.01.1

989 

885 (Core 705 

& Buffer 180) 

Southern most islands 

of Andaman And 

Nicobar (A&N 

Islands).  

5 

Gulf 

of 

Manna

r 

18.02.1

989 

10,500 km2 

Total Gulf area 

(area of 

Islands 5.55 km

Indian part of Gulf of 

Mannar between India 

and Sri Lanka (Tamil 

Nadu). 
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2)  

6 Manas 
14.03.1

989 

2837 

(Core 391 & 

Buffer 2,446) 

Part of Kokrajhar, 

Bongaigaon, Barpeta, 

Nalbari, Kamprup and 

Darang districts 

(Assam)  

7 
Sunde

rbans 

29.03.1

989 
9630  

 

 

Structure and Design of Biosphere Reserves 

In order to undertake complementary activities of 

biodiversity conservation and development of sustainable 

management aspects, Biosphere Reserves are demarcated 

into 

three inter-related zones. These are (I) natural or core 

zone (ii) manipulation or buffer zone  (iii) A transition 

zone outside the buffer zone. 

The Core Zone: 

The core zone is kept absolutely undisturbed. It must 

contain suitable habitat for numerous plant and animal 

species, including higher order predators and may 

contain centres of endemism. Core areas often conserve 

the wild relatives of economic species and also represent 

important genetic reservoirs. The core zones also contain 

places of exceptional scientific interest. A core zone 

secures legal protection and management and research 
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activities that do not affect natural processes and wildlife 

are allowed. Strict nature reserves and wilderness 

portions of the area are designated as core areas of BR. 

The core zone is to be kept free from all human pressures 

external to the system.  

The Buffer Zone: 

In the Buffer Zone, which adjoins or surrounds core 

zone, uses and activities are managed in ways that 

protect the core zone. These uses and activities include 

restoration, demonstration sites for enhancing value 

addition to the resources, limited recreation, tourism, 

fishing and grazing, which are permitted to reduce its 

effect on core zone. Research and educational activities 

are to be encouraged. Human activities, if natural within 

BR, are likely to be permitted to continue if these do not 

adversely affect the ecological diversity.  
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The Transition Zone: The Transition Zone is the 

outermost part of a Biosphere Reserve. This is usually 

not delimited one and is a zone of cooperation where 

conservation, knowledge and management skills are 

applied and uses are managed in harmony with the 

purpose of the Biosphere Reserve. This includes 

settlements, crop lands, managed forests and area for 

intensive recreation, and other economic uses 

characteristic of the region. In Buffer Zone and the 

Transition Zones, manipulative macro-management 

practices are used. Experimental research areas are used 

for understanding the patterns and processes in the 

ecosystem. Modified or degraded landscapes are 

included as rehabilitation areas to restore the ecology in a 

way that it returns to sustainable productivity.  

Legal Framework 

At present BRs are established within the framework of 

existing laws including Wildlife (Protection) Act, 1972. 

Rules and Regulations specifically for BRs can be 

examined by the respective State Governments, if 

existing laws are inadequate to deal with the 

requirements if the Biosphere reserves. 

The Government: Role and Responsibilities 

The Central Government: 

At the national level the Central Govt. assumes 

responsibility of overall coordination at international & 
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national level. The Central Government is responsible for 

the following: 

• Financial assistance for implementation of the approved 

items of the programme. 

• Technical expertise and know-how including training 

of personnel; and 

• Detailed guidelines covering all aspects of management 

for implementation by the State/UTs machinery. 

• Evaluation. 

The Indian National Man and Biosphere (MAB) 

Committee 

The Indian National Man and Biosphere Committee 

constituted by the Central Govt. identifies new sites, 

advises on policies and programmes, lays down 

guidelines, reviews progress and guidelines in the light of 

evaluation studies and feed back. 

The Research projects to be taken up in existing as well 

as potential sites are recommended by a thematic 

Research Advisory Committee constituted by the 

Ministry which also reviews progress of Research project 

and provides technical inputs for use in management. 

The State Governments/UT Administration and other 

Stakeholders. 

As per the constitutional framework, the States’ are the 

proprietors and custodians of ‘Land’ and ‘Forests’. 

Accordingly, the local management of the BRs is the 
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responsibility of the concerned State Government/UT 

Administration. 

Policy/ Planning and Management Mechanism. 

The State Government must ensure that each BR will 

have effective and long term management policy or plan 

and an appropriate ‘Authority’ or ‘mechanism’ to 

implement it. The management of a BR should include: 

i) A mechanism to protect the core zone; 

ii) Appropriate facilities to undertake research and 

monitoring. The management Authority must ensure 

encouragement to research and monitoring by Research 

Institutions. 

iii) Adequate provision for people’s participation by 

enlisting their cooperation. Mechanism to oversee the 

proagramme: 

(i) State level Steering Committee to be headed by 

Chief Secretary or Additional Chief Secretary or 

Principal Secretary (Forests) of the State to oversee the 

programme. This committee would have wide 

representation from various line departments of the State 

and Central Government, Scientists with requisite 

expertise, representatives of designated ‘Lead Centre’ 

(Research Institution) and representative of Union 

Ministry of Environment & Forests. This committee 

should critically examine the Management Action Plans 

(MAPs) and make appropriate recommendations to 



59 
 

Central Government and other financing agencies as 

appropriate. 

(ii) Local Level Committee to be headed by 

Commissioner or Project Director (Senior IFS Officer) 

should co-ordinate activities of various Departments and 

recommend suitable management interventions for 

incorporation in the Management Plans.  

Conservation, Development and Logistics Support: 

Development of Biosphere Reserves will have 3 

components i.e. Management Action Plans for 

Conservation and Development, Research and 

Monitoring and Education and Training for work support 

which are generally eligible for Central Government 

assistance. 

Conservation Reserves: Conservation Reserves can be 

declared by the State Governments in any area owned by 

the Government, particularly the areas adjacent to 

National Parks and Sanctuaries and those areas which 

link one Protected Area with another. Such declaration 

should be made after having consultations with the local 

communities. Conservation Reserves are declared for the 

purpose of protecting landscapes, seascapes, flora and 

fauna and their habitat. The rights of people living inside 

a Conservation Reserve are not affected. 

Community Reserves: Community Reserves can be 

declared by the State Government in any private or 

community land, not comprised within a National Park, 
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Sanctuary or a Conservation Reserve, where an 

individual or a community has volunteered to conserve 

wildlife and its habitat. Community Reserves are 

declared for the purpose of protecting fauna, flora and 

traditional or cultural conservation values and practices. 

As in the case of aConservation Reserve, the rights of 

people living inside a Community Reserve are not 

affected. 

Corridor: Corridor is a distinct component of the 

landscape that provides connectivity. Wildlife corridors 

specifically facilitate the movement of animals, while 

other types of corridors may support connectivity for 

plants or ecological processes. Although the term is 

frequently used synonymously with corridor, linkage 

refers to broader regions of connectivity important to 

maintain ecological processes and facilitate the 

movement of multiple species. 

The Importance of Wildlife Corridors: Corridors are 

an important component of functional ecological 

networks. The primary focus of corridor conservation is 

usually on supporting animal movement. Movements 

crucial to long-term viability of wildlife populations 

include daily foraging bouts among local resource 

patches, seasonal migrations between summer and winter 

ranges, once-in-a-lifetime dispersal events to seek new 

territories, and multi-generational range shifts in 

response to climate change. Wildlife use habitat corridors 
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for different purposes, in different patterns, and at 

different scales, depending on the species. 

One way to identify a corridor is by the species-

specific needs and the movement function they provide; 

this is considered a fine-filter approach. An alternative 

coarse-filter approach is to define corridors based on 

integrity and continuity of landscape features or natural 

conditions, which requires the assumption that swaths of 

connected natural areas are likely to support movement 

of a variety of species. 

Coarse-filter approaches are useful for providing a 

high-level overview of areas of potential importance for 

connectivity. Particularly at finer scales, maintaining 

different movement processes requires different corridor 

designs and management. Introduction 3 A corridor 

designed to support a given movement of one species 

may not support other movement processes of that 

species or movement of other species without additional 

management actions. Similarly, the spatial scale of a 

corridor is determined by the species and process it is 

intended to support. These types are not dependent on 

scale, biome, region, ownership, or governance, although 

management actions may vary as a function of these 

attributes. 

Benefits of Wildlife Corridors: The main benefits 

provided by ecological connectivity are related to 

biodiversity conservation, adaptation to climate, and 
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provision of ecosystem services. Ecosystem services, 

such as water purification, oxygen production, erosion 

control, and insect pollination of important food crops, 

benefit people as well as plants and animals. Biodiversity 

conservation is greatly enhanced by connectivity that 

maintains ecological function across the landscape. 

Plants and wildlife need corridors for many kinds of 

movement and in order to sustain healthy populations. 

Movement will become even more critical as climate 

conditions change and species need to adapt and adjust. 

The ability to move through connected habitats and 

landscapes will increase species’ and ecosystem 

resilience to climate change. 

While there are many benefits of a connected 

landscape, some potential negative impacts should also 

be considered. Some social impacts include a potential 

increase in wildlife human conflict, including negative 

public perception of large carnivores repopulating areas 

near where people live and recreate. Connectivity allows 

for the movement of plants and animals, which can 

include invasive, exotic, and otherwise harmful species. 

Likewise, ecosystem processes that move across a 

landscape can include the spread of pathogens, disease, 

and harmful insects.  

Connecting aquatic systems can spread disease, 

invasive fish and animals, and change the quality of the 

habitat (for example, increasing water temperature). 
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These potential negative consequences should be 

identified and mitigated to the extent possible when 

designing landscape connections. Efforts to connect 

landscapes that have not historically been connected 

should also be avoided as this may aggravate the risk of 

the above negative impacts on natural communities, as 

well as erode local adaptation. 
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Unit II 

 

o Management of Wildlife - Red Data Book and 

Conservation status (endangered, vulnerable, rare, 

threatened and near threatened species) - definitions.  

o Distribution, status, habitat utilization pattern, threats to 

survival of Slender Loris, Musk deer, Great Indian 

Bustard, Olive Ridley turtle.  

o Wildlife Trade & legislation - Assessment, 

documentation, Prevention of trade. Policies and laws 

in Wildlife management (national) and ethics.  

 

Management of Wildlife - Red Data Book and 

Conservation status (endangered, vulnerable, rare, 

threatened and near threatened species) - definitions 

 

Red Data Book:   

It is the state document established for documenting 

rare and endangered species of animal, plant and fungi as 

well as some local sub species that exist within the 

territory of the state or country. 

The Red Data Book has primarily been compiled on 

the pattern of the IUCN Red Data Book. As already 

decided by the IUCN, instead of the loose leaf system, 

this publication has been brought out as a bound volume. 

The categorization in the Red Data Book has been 

made according to the criteria of the IUCN (1993) as 
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Extinct, Critical, Endangered, Vulnerable, Rare, and 

Insufficiently Known.  

The categorization has been done on the basis of the 

population size or the degree of threat within the Indian 

Union and not on the basis of its status throughout its 

range outside the country. Although for many species 

there is no factual information on the exact population 

size, the status has been retained on the basis of the 

experience of Zoologists and Naturalists in the country. 

The species-account follows the standard IUCN Red 

Data Book format, with a few modifications. A brief 

description of each of the species has been included as 

'diagnostic characters', since many species may not be 

familiar to all readers. 

The Zoological Survey of India, Kolkata published a 

booklet titled “Critically Endangered Animal Species of 

India”. The booklet provides details of fauna which are 

critically endangered and on the verge of extinction. The 

findings of the status survey of rare and endangered 

species of fauna have been published by the Zoological 

Survey of India for the last 15 years. The Botanical 

Survey of India has published four volumes of Red Data 

Book of Indian Plants and Red List of Threatened 

Vascular Plant Species in India, which provide 

information on 1236 species belonging to different 

threatened categories like Critically Endangered, 

Endangered, and Vulnerable. 
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Background 

Zoogeographically, India belongs to the Oriental 

realm, but the Ethiopian and Palearctic elements are also 

found here, partly because of the invasion of the fauna 

and flora from other areas and partly by man who has 

also contributed to this diversity. The geographical area 

of India is about 329 million hectares and its coastline 

stretches to nearly 7000 km. The climate ranges from 

temperate to arctic in the Himalaya, to tropical and 

subtropical in the Indo-Gangetic plains and the 

peninsular region. The vegetative cover is rich and of 

varied type, consisting of all types of forests and a vast 

expanse of grasslands, each with its teeming millions of 

fauna characteristic of these habitats. Though the area of 

the country is only about 2% of world's total land mass, 

India harbours as much as 6.670 % of all known species 

of animals.  

Based on the information available, the Indian fauna 

comprises a little over 81,000 species including the 

kingdom Protista. Of these, the insects constitute about 

53,430 species, molluscs a little over 5,000 species, 

mammals 372, birds 1228, reptiles 446, amphibians 204 

and fishes 2,546.  

These include 77 species of mammals, 55 species of 

birds, 20 species of reptiles, one species of amphibia and 

a large number of insects and other invertebrates which 

are threatened with extinction, to varying degrees. 



67 
 

Zoological Survey of India (ZSI) and Botanical Survey 

of India (BSI) under the Ministry of Environment, Forest 

and Climate Change conduct surveys of threatened and 

important species of fauna and flora respectively of the 

country and document the faunal and floral diversity of 

the country including the rare ones which are on the 

verge of extinction. 

 

Red Data Book Categories  

Extinct (Ex) 

A taxon is Extinct when there is no reasonable doubt that 

the last individual has died. 

Critical (CR) 

A taxon is Critical when it is facing an extremely high 

probability of extinction in the wild in the immediate 

future. A taxon is defined as Critical by any of the 

following criteria (A to E) 

A. Population estimated to number less than 50 mature 

individuals. 

B. Population estimated to number less than 250 mature 

individuals and to have both of the following 

characteristics. 

1. Population structure in the form of either of the 

following: 

(a) Severely fragmented i.e. no sub-population is 

known or estimated to contain more than 50 mature 

individuals, (b) Found only at a single location. 
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2. Continuing decline, observed, inferred or projected 

in either of the following (a) number of mature 

individuals (b) range area, and quality of habitat. 

C. Geographic extent estimated to be less than 100 km2 

or range area estimated to be less than 10 km2 and 

estimates indicating any two of the following: 

1. Severely fragmented or found only at a single 

location. 

2. Continuing decline, observed, inferred or projected, 

in any of the following: 

(a) Geographic extent (region); (b) range area; (c) 

area, extent and/or quality of habitat; (d) number of 

locations; (e) number of mature individuals. 

3. Extreme fluctuations in any of the following:  

(a) Geographic extent (b) range area; (c) number of 

locations. 

D. Decline in population in the form of either of the 

following: 

1. An observed precipitous (quick) and continuing 

decline in the number of mature individuals (typically 

more than 25% per year over 5 years)  

2. A continuing decline as specified in 01 inferred or 

projected from any of the following (a) a decline in 

range area, extent and/or quality of habitat, (b) levels of 

exploitation; (c) the effects of introduced species, 

pathogens, competitors, or parasites.  
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E. Quantitative analysis showing the probability of 

extinction in the wild is at least 50% within 5 years or 2 

generations, whichever is longer. 

Endangered (EN) 

A taxon is Endangered when it is not Critical but is 

facing a very high probability of extinction in the wild in 

the near future. A taxon is defined as Endangered by any 

of the following criteria (A to E) 

A. Population estimated to number less than 250 mature 

individuals. 

B. Population estimated to number less than 2,500 

mature individuals and to have both of the following 

characteristics. 

1. Population structure in the form of either of the 

following: 

(a) Severely fragmented i.e. no sub-population is 

known or estimated to contain more than 250 mature 

individuals; (b) found only at a single location. 

2. Continuing decline, observed, inferred or projected, 

in either of the following: 

(a) Number of mature individuals; (b) range area, 

extent, and/or quality of habitat. 

C. Geographic extent estimated to be less than 5,000 km2 

or range area estimated to be less than 500 km2 and 

estimates indicating any two of the following: 

1. Severely fragmented or found only at no more than 

two locations. 
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2. Continuing decline, inferred, observed or projected, 

in any of the following: 

(a) Geographic extent; (b) range area; (c) low quality 

of habitat; (d) number of locations; (e) number of 

mature individuals. 

3. Extreme fluctuations in any of the following: 

(a) Geographic extent; (b) range area; (c) number of 

location. 

D. Decline in population in the form of either of the 

following: 

1. An observed sudden and continuing decline in the 

number of mature individuals (typically more than 50% 

in total within 5 years or 2 generations, whichever is 

longer). 

2. A continuing decline as specified in 01 inferred or 

projected from any of the following: 

(a) A decline in range area, extent and/or quality of 

habitat; (b) levels of exploitation; (c) the effects of 

introduced species, pathogens, competitors or 

parasites. 

E. Quantitative analysis showing the probability of 

extinction in the wild is at least 20% within 20 years or 5 

generations whichever is longer. 

Vulnerable (VU) 

A taxon is Vulnerable when it is not Critical or 

Endangered but is facing a high probability of extinction 

in the wild in the medium-term future. The taxon is 
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defined as Vulnerable by any of the following criteria (A 

to E). 

A. Population estimated to number less than 1,000 

mature individuals. 

B. Population estimated to number less than 10,000 

mature individuals and to have both of the following 

characteristics. 

1. Population structure in the form of either of the 

following: (a) severely fragmented i.e. no sub-

population is known or estimated to contain more than 

1000 mature individuals (b) found only at a single 

location. 

2. Continuing decline, observed, inferred or projected, 

in either of the following (a) number of mature 

individuals (b) range area, extent and/or quality of 

habitat. 

C. Geographic extent estimated to be less than 20,000 

km2 or range area estimated to be less than 2,000 km2 

and estimates indicating any two of the following: 

1. Severely fragmented or found at no more than five 

locations. 

2. Continuing decline, inferred, observed or projected, 

in any of the following: (a) geographic extent; (b) range 

area; (c) quality of habitat; (d) number of locations; (e) 

number of mature individuals. 
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3. Extreme fluctuations in any of the following (a) 

geographic extent (b) range area; (c) number of 

locations. 

D. Decline in population in the form of either of the 

following: 

1. An observed continuing decline in the number of 

mature individuals (typically more than 50 % in total 

within 10 years or 3 generations, whichever is longer). 

2. A continuing decline as specified in 01 inferred or 

projected from any of the following: (a) a decline in 

range area, extent and/or quality of habitat; (b) levels of 

exploitation; (c) the effects of introduced species, 

pathogens, competitors, or parasites. 

E. Quantitative analysis showing the probability of 

extinction in the wild is at least 10 % within 50 years or 

10 generations whichever is longer. 

Rare (R) 

The taxa with small populations in the world that are not 

at present endangered or vulnerable but are at risk. These 

taxa are usually localised within restricted geographical 

areas or habitats or are thinly scattered over a more 

extensive range. 

Insufficiently Known (IK) 

A taxon is Insufficiently Known when an evaluation of 

its Red List category has been attempted, but available 

data are inadequate to assign a category. 
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Threatened species  

The species which are liable to become extinct if proper 

measures are not taken to provide them protection, food 

and proper habitats so as to realize their full biotic 

potential.  

Red Data Book contains full information about 

threatened plant and animal species. Based on history of 

distribution, decline in number of individual, nature of 

habitat and the potential value of species, IUCN has 

classified the plant and animal species into four groups 

The International Union for Conservation of 

Nature (IUCN) is the foremost authority on threatened 

species, and treats threatened species not as a single 

category, but as a group of three categories, depending 

on the degree to which they are threatened: Vulnerable 

species, Endangered species and Critically endangered 

species 

Less-than-threatened categories are near threatened, least 

concern, and the no longer assigned category 

of conservation dependent. Species which have not been 

evaluated (NE), or do not have sufficient data (data 

deficient) also are not considered "threatened" by the 

IUCN. 

Near-threatened (NT)  

A near-threatened species is a species which has been 

categorized as "Near Threatened" (NT) by the 

International Union for Conservation of Nature as that 

https://en.wikipedia.org/wiki/International_Union_for_Conservation_of_Nature
https://en.wikipedia.org/wiki/International_Union_for_Conservation_of_Nature
https://en.wikipedia.org/wiki/Vulnerable_species
https://en.wikipedia.org/wiki/Vulnerable_species
https://en.wikipedia.org/wiki/Endangered_species
https://en.wikipedia.org/wiki/Critically_endangered_species
https://en.wikipedia.org/wiki/Critically_endangered_species
https://en.wikipedia.org/wiki/Near_threatened
https://en.wikipedia.org/wiki/Least_concern
https://en.wikipedia.org/wiki/Least_concern
https://en.wikipedia.org/wiki/Conservation_dependent
https://en.wikipedia.org/wiki/Data_deficient
https://en.wikipedia.org/wiki/Data_deficient
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may be considered threatened with extinction in 

the near future, although it does not currently qualify for 

the threatened status. 

The rationale used for near-threatened taxa usually 

includes the criteria of vulnerable which are plausible or 

nearly met, such as reduction in numbers or range. Near-

threatened species evaluated from 2001 onwards may 

also be ones which are dependent on conservation efforts 

to prevent their becoming threatened, whereas prior to 

this conservation-dependent species were given a 

separate category (Conservation Dependent). 

  

https://en.wikipedia.org/wiki/Vulnerable_species
https://en.wikipedia.org/wiki/Conservation-dependent_species
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Distribution, status, habitat utilization pattern, 

threats to survival of Slender Loris, Musk deer, Great 

Indian Bustard, Olive Ridley turtle  

 

Slender Loris (Loris tardigradus)  

Commonly found in 

the tropical scrub and 

deciduous forests as well 

as the dense hedgerow 

plantations bordering 

farmlands of Southern 

India and Sri Lanka, the 

Slender Loris is a small, 

nocturnal primate. It prefers to inhabit thick, thorny 

bushes and bamboo clumps where it can evade predators 

and also find insects, which is the main diet. 

These animals are about 25 cm long and have long, 

thin arms. They weigh around 275 grams. They have a 

small, vestigial tail. Their most prominent feature is the 

pair of two large, closely set, brown eyes. Being arboreal, 

they spend most of their life on the trees. Though their 

movements are slow, they can climb up fast to the tree 

top when threatened. They either hunt on their own or in 

pairs. They are known to be very social at dusk and 

dawn, interacting with others of their own. 
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Their mating season is twice a year, from April to 

May as well as October to November. Gestation is 166-

169 days. The females give birth to normally one and 

rarely two infants at one time. The mother carries the 

infants constantly during the first few weeks after birth. 

They live between 12-15 years. 

Apart from insects they are also known to eat leaves, 

flowers, slugs and sometimes eggs of birds. Among the 

strange habits they have is the urine washing of their face 

and limbs, which is thought to soothe or defend against 

the sting of the toxic insects they prefer to eat. 

These animals face a threat from poachers due to the 

misplaced belief that these animals have magical and 

medicinal powers. This hunting, along with destruction 

of their habitat, is their major threat. There are no 

confirmed numbers on how many slender lorises survive 

in the wild. They are one of the least studied of all 

primates in India. 

IUCN has listed them as Endangered, whereas they 

are listed under the Schedule I of the Wildlife 

(Protection) Act of India, 1972, according them the 

highest level of legal protection. WWF-India is working 

to protect the habitats of the Slender Loris through its 

wider conservation work in the Western Ghats - Nilgiris 

Landscape.  

 

Great Indian Bustard (Ardeotis nigriceps)  
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The species occurs in the Indian Subcontinent, with 

former strongholds in the Thar Desert in the north-west 

and the Deccan tableland of the Peninsula. It has been 

extirpated from 90% of its former range and is now 

principally confined to Rajasthan. In 2014 a survey of the 

Thar Desert, Rajasthan, estimated the species was present 

at a density of 0.61 ± 0.36 individuals/100 km2, yielding 

abundance estimates of 103 ± 62 in the sampled area 

(16.9 km2) and 155 ± 94 individuals in the Thar 

landscape (25,488 km2). During the survey, 38 

individuals were detected. In 2012 only 89 birds were 

recorded during winter surveys in 

Rajasthan. Smaller populations (likely to be considerably 

fewer than 30 birds) are present in Gujarat, Maharashtra, 

Andhra Pradesh and Karnataka, with birds now absent 

from Madhya Pradesh, India. It is also reported to breed 

in Pakistan, however, information on breeding activity 

has not been published. 

Recent declines have been noted in several areas, 

including Maharashtra and Rajasthan. In Maharashtra, 

the latest population estimates suggest a population as 

low as 15 individuals and numbers have been falling in 

the Bustard Sanctuary since at least the late 1980s, with 

the 2010 census recording only nine individuals and only 

three individuals (one male and two females) recorded in 

2014, and breeding has not been recorded. A recent 

survey in Nashik, Maharashtra failed to find the species, 
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whilst a survey in the Vidarbha region of Maharashtra 

provided an estimate of six or seven birds Populations in 

Karnataka, Maharashtra and Andhra Pradesh are 

considered at risk of local extinction. In Kachchh the 

latest population estimate is fewer than 20 birds at 

densities of 0.05 per km2 in ca. 400 km2 of suitable 

habitat. The species is likely to be close to disappearing 

from Karnataka, and it is thought to have completely 

disappeared from the states of Haryana, Punjab, Orissa, 

Uttar Pradesh, Tamil Nadu and Madhya Pradesh, India, 

but some apparently survive, and are hunted, in 

Sind, Pakistan. 

Indian states in order of importance for the species 

are as follows: Rajasthan, Gujarat, Maharashtra, 

Karnataka and Andhra Pradesh. Sites in order of priority 

for the species are: DNP Sanctuary (Rajasthan), Naliya 

(Gujarat), Warora (Maharashtra) and Bellary 

(Karnataka).  

Habitat:  

It inhabits arid and semi-arid grasslands with 

scattered short scrub, bushes and low intensity 

cultivation in flat or gently undulating terrain. Birds 

congregate in traditional grassland patches (mostly 

identified) which are less disturbed, to breed during mid-

summer and monsoon. It nests in open ground, laying 

only one clutch (consisting of one and very rarely two 

eggs) per year. Outside of breeding season, it probably 
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makes local and possibly long distance nomadic 

movements (largely unknown) in response to various 

factors, using areas rich in food resources and surrounded 

by natural grass-scrub habitat for easy navigation. It 

requires different microhabitat envelopes for different 

activities, such as grasslands with relatively tall 

vegetation (25-100cm) and dense cover, high insect 

resources and less grazing for nesting; short sparse 

vegetation (<25 cm) on slightly elevated ground for 

display; sparse vegetation (<25 cm vegetation) with 

minimal scrub for roosting; and moderate (25-50 cm) 

shade for resting. 

Threats:  

Historically, widespread hunting for sport and food 

precipitated its decline, accelerated by vehicular access 

to remote areas. High intensity poaching still continues in 

Pakistan, where 49 birds were hunted out of 63 that were 

sighted over a period of four years. Some poaching 

continues in India as well, including one documented 

case where mine-workers that lost their livelihoods when 

mines near Gwalior were closed for the creation of the 

Ghatigaon Bustard Sanctuary hunted bustards to 

undermine the criteria on which the area was first 

designated as a sanctuary. Hunting was prevalent in 

Maharashtra in the past. Egg-collecting was rampant in 

many states during the early 19th century, and prevails 

very sporadically in Karnataka and Andhra Pradesh.   
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However, the current 

threats are mostly from 

habitat loss and 

degradation, caused by; 

1) widespread 

agricultural expansion 

and mechanization of 

farming; 2) infrastructural development such as 

irrigation, roads, electricity pylons, wind turbines and 

constructions; 3) mining and industrialization; 4) well 

intended but ill-informed habitat management lack of 

community support. With increased availability of water 

due to Government irrigation policies, agriculture has 

spread over vast arid–semiarid grasslands.  

Activities such as mining, stone quarrying, growth of 

industries, heavy pesticide use, grassland conversion and 

power projects along with the expansion of roads, 

electricity pylons, wind turbines, solar energy projects 

and other infrastructures have increased the severity of 

habitat degradation and disturbance.   

Conservation Actions: In India it is legally protected 

and there are severe penalties for killing an individual. It 

has been the focus of several publicity initiatives aimed 

at reducing hunting.  

Grassland restoration through tree removal has taken 

place at the GIB Sanctuary in Maharashtra and work is 

planned for the Rollapadu GIB Sanctuary. A programme 
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of management to remove an invasive weed 

species, Prosopis juliflora, from grassland in Kachchh 

proved successful as within seven days, Great Indian 

Bustard was observed in the cleared area. The Indian 

government has provided financial support to 

conservation actions for this species in some regions. 

'Project GIB' has recently been launched in Rajasthan 

including constructing enclosures for the species and 

developing infrastructure to reduce human pressure on 

habitats. In Kachchh, a pilot programme has been 

established to neuter stray dogs around the core areas of 

the Bustard Sanctuary. At the same time the dogs are 

vaccinated against rabies which will benefit the local 

community. Meetings and processions with local 

communities have been carried out in the past by the 

Bombay Natural History Society to generate support for 

birds among local people. 

 

Olive Ridley turtle (Lepidochelys olivacea) 

Distribution: 

The Olive Ridley sea turtle has a circumtropical 

distribution, with nesting occurring throughout tropical 

waters (except the Gulf of Mexico) and migratory 

circuits in tropical and some subtropical areas.  
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Nesting occurs in 

nearly 60 countries 

worldwide. Migratory 

movements are less well 

studied than other marine 

turtle species but are 

known to involve coastal 

waters of over 80 countries. With very few exceptions 

they are not known to move between ocean basins or to 

cross from one ocean border to the other. Within a 

region, Olive Ridleys may move between the oceanic and 

neritic zones or just occupy neritic (shallow) waters. 

Habitat:  

Like most other sea turtles, Olive Ridleys display a 

complex life cycle, which requires a range of 

geographically separated localities and multiple habitats. 

Females lay their nests on coastal sandy beaches from 

which neonates emerge and enter the marine 

environment to continue their development. They remain 

in a pelagic phase, drifting passively with major currents 

that disperse far from their natal sites, with juveniles 

sharing some of the adults’ habitats until sexual maturity 

is reached. Reproductively active males and females 

migrate toward coastal zones and concentrate near 

nesting beaches.  

Their post-breeding migrations are complex, with 

pathways varying annually and with no apparent 
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migratory corridors, swimming hundreds or thousands of 

kilometers over large ocean expanses, commonly within 

the 20°C isotherms. In the East Pacific, they are present 

from 30°N to 15°S and often seen within 1,200 nautical 

miles from shore although they have been sighted as far 

as 140°W. Western Atlantic Olive Ridleys appear to 

remain in neritic waters after breeding. 

Threats:  

Like other long-lived species, Olive Ridleys are 

prone to population declines because of slow intrinsic 

growth rate in combination with anthropogenic impacts. 

These can accumulate over a protracted development 

through various life stages, multiple habitats (nesting 

beaches, migratory routes and pelagic foraging zones) 

and vast geographic expanses. 

Targeted exploitation: 

Egg harvest - Olive Ridleys and their eggs have 

been harvested, mostly unsustainably, worldwide. 

However, the current impact is difficult to evaluate 

because of other simultaneous factors such as incidental 

take in commercial fisheries. Nonetheless, there is 

documentation of recent egg use causing declines. From 

México to Colombia, Olive Ridley eggs have been and 

still are used for personal and commercial use. Laws 

regulating turtle egg use vary among countries, and even 

where laws prohibit egg use, illegal use of Olive Ridley 

eggs is believed to be widespread because enforcement is 



84 
 

either non-existent or insufficient. On unprotected 

solitary nesting beaches (most are unprotected), egg 

extraction often approaches 100%. Human use of turtle 

eggs for consumption and domestic animal consumption 

historically was widespread in the Indian Ocean and 

continues today largely wherever Ridleys nest. Egg use 

has been reported in India, Bangladesh, Myanmar, Sri 

Lanka, Andaman Islands, Pakistan and Malaysia and is 

believed to have caused the decline of Olive Ridleys in 

these countries. Even at monitored beaches a proportion 

of the eggs are still lost to poaching. 

Direct consumption of adults: In the East Pacific, 

although Olive Ridley turtle fisheries are now closed, 

illegal take of adult turtles still occurs widely with an 

unknown level of impact. There is evidence that 

thousands of Olive Ridleys are still taken each year along 

the Pacific coast of México. In the West Atlantic, the 

direct take of adults has diminished over time to 

negligible levels. In the Indian Ocean, the use of adult 

Olive Ridleys and their eggs for personal use has been 

and continues to be widespread, and market-driven 

harvesting of eggs and females from nesting beaches are 

considered the greatest threat. Personal, subsistence use 

of adult Olive Ridley turtles is widespread worldwide. 

Olive Ridleys and/or their eggs are used along the entire 

coast of West Africa and sold in local and regional 

markets. 
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Habitat impacts: Degradation, transformation and 

destruction of natural conditions at nesting beaches from 

coastal developments continue to threaten the long-term 

survival of many Olive Ridley rookeries. Transformation 

of nesting habitat comes from the construction of new 

aquaculture ponds, fishing harbours and tourist facilities, 

as well as growth of existing coastal villages which are 

increasing in many parts of the world within the range of 

the Olive Ridley, particularly along the east coast of 

India and in some zones in coastal México to Central 

America. These impacts contribute stress directly 

through the loss of nesting habitat or indirectly through 

changes in the thermal profiles of the beach, increased 

light pollution and sewage effluents. Global warming has 

the potential to impact the habitats and ecosystems of 

Olive Ridley populations worldwide but the specific 

impacts are purely speculative at this time. Most 

accounts have focused on the impact of global warming 

on incubation temperatures of eggs, which influence the 

sex ratio of the embryos.  

Diseases and predation: Extremely little is known 

about diseases and their effects on Olive Ridley 

abundance. The only disease identified in the literature 

for Olive Ridleys is fibropapilloma, a herpes-virus found 

in sea turtles nearly worldwide. The incidence of 

fibropapilloma is not believed to be high in Olive Ridleys 

but has been observed in Olive Ridleys nesting in Costa 
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Rica and in México. At some individual rookeries, the 

predation by wild pigs and/or feral dogs can be 

substantial. Infestation of developing eggs by fly and 

beetle larvae can cause significant mortality of embryos. 

Conservation Actions:  

Most of the conservation actions on behalf of the 

Olive Ridley at national and international levels have 

been based on the species’ listing under the endangered 

category in the IUCN Red List. As an Appendix I species 

under CITES (Convention on International Trade in 

Endangered Species) the international trade of skins from 

the species, which fueled the large scale commercial 

exploitation of the Olive Ridley was effectively halted. 

Other relevant organizations include: the Convention on 

Migratory Species (CMS) and the Inter-American 

Convention for the Protection and Conservation of Sea 

Turtles (IAC). CMS-promoted Memoranda of 

Understanding for the conservation and management of 

marine turtles and their habitats have been signed by the 

Olive Ridley’s range states in the Indian Ocean and 

South East Asia (known as IOSEA) as well as in other.  

Successful conservation has usually relied on well-

coordinated national programs in combination with local 

and non-governmental organizations incorporating public 

outreach. Statutory use and enforcement of the Turtle 

Excluder Devices in the shrimp trawlers has also proven 
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critical in some areas with high levels of interaction with 

this fishery. 

 

Musk deer  

Distribution:  

Himalayan Musk Deer (Moschus chrysogaster)  

There are four subspecies of musk deer. It occurs from 

the highlands of central China, south and west to the 

Himalayas, extending to eastern Nepal, Bhutan, and 

northeastern India. Records from Afghanistan, Pakistan, 

northwestern India and western Nepal refer to Moschus 

cupreus and M. leucogaster. This species is found at 

elevations of 2,000-5,000 m asl.  

Habitat: 

This species is found on barren plateaus at high 

altitudes, where it occupies meadows, shrub lands or fir 

forests. It feeds mainly on grasses, shrubs, leaves, moss, 

lichens, shoots, and twigs. Its main predators include 

yellow-throated marten, fox, wolf, and lynx. It is 

generally solitary and crepuscular. Breeding occurs 

primarily in November-December, with the resulting 

offspring being born from May to June. After birth, 

young deer lie hidden in secluded areas, essentially 

independent of their mothers except at feeding times. 

This hiding period may last up to 2 months. Gestation is 

variously reported at from 150-195 days and give birth to 

one offspring (twins are sometimes reported by 



88 
 

documentation is lacking). Fawns wean at 3-4 months, 

are sexually mature at 16-24 months.  

Alpine musk deer are sedentary, tending to remain 

within defined home ranges. In females these are about 

125 acres in size, while male musk deer will control a 

territory which encompasses the ranges of several 

females, possibly defending it against other males. The 

species is not known to migrate. Communication 

between individuals is thought to be based primarily on 

their sense of smell, due to the high development of the 

glands of musk deer. It is primarily silent, musk deer will 

emit a loud double hiss if alarmed. Population densities 

can reach 3-4 animals per square kilometer but are not 

always this high. 

Threat: 

The musk produced by this genus of primitive deer is 

highly valued for its cosmetic and alleged pharmaceutical 

properties, and can fetch US$ 45,000 per kilogram (2.2 

pounds) on the international market. Although this musk, 

produced in a gland of the males, can be extracted from 

live animals, most "musk-gatherers" kill the animals to 

remove the entire sac, which yields only about 25 grams 

(1/40 of a kilogram) of the brown waxy substance. Such 

poaching is relatively easy to accomplish and difficult to 

stop using only legal means. 

Musk deer also appear to require dense vegetation, either 

in the form of intact forests or shrub lands; thus 
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excessive forest clearing or grazing can preclude musk 

deer from using such lands. 

Conservation: 

As a species, the Himalayan musk deer is classified 

as low risk, near threatened by the IUCN (1996).  M. c. 

chrysogaster and M. c. leucogaster are both classified as 

low risk, near threatened subspecies  

Captive breeding, primarily for commercial musk 

production, occurs in various places in China, and might 

have some conservation benefit. However, to date, there 

is little evidence that the availability of musk from 

captive-bred animals has had a positive conservation 

impact. 
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Wildlife Trade & legislation - Assessment, 

documentation, Prevention of trade. Policies and laws 

in Wildlife management (national) and ethics 

 

Wildlife trade refers to sale and exchange of animal 

and plant resources. This include ornamental product 

such as corals for aquaria, reptile skin for the leather 

industry, tortoise shell, as well as ornamental plant such 

as orchids and cacti. It also include timber product, 

medicinal and aromatic products such as musk, fisheries 

products and live animal for the pet trade including 

parrot, raptors, primates and a wide variety reptile and 

ornamental fish.  

In India while the term wildlife trade is not specially 

defined under the wildlife protection Act, 1972, chapter 

V of the Act specifically deal with trade commerce in 

wild animals and animal articles and trophies as per 

article 1(c) of the ‘Convention on the International Trade 

in Endangered Species of wild fauna and flora (CITES).  

Why is wildlife traded? Wildlife trade for many reasons 

in India and some of these are mentioned in below: 

Food: As food wild fruits, mushroom, nuts, leave and 

tuber are particularly important resource in sustaining 

livelihoods in rural area. 

Fuel: Trees and plants are an important source of fuel for 

cooking and heating, especially in rural areas. 
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Fodder: Considered very important non-wood forest 

products in arid regions of Asia and Africa 

Building materials: For example, timber for furniture 

and housing to ingredients in manufacturing processes, 

such as gums and resins. 

Clothing and ornaments: Leather, furs, feathers etc 

Sport: From falconry to trophy hunting 

Healthcare: Everything from herbal remedies, 

traditional medicines to ingredients for industrial 

pharmaceuticals. An estimated 80 % of the world's 

population are said to rely for primary health care on 

traditional medicines 

Religion: Many animals and plants or derivatives are 

used for religious purposes 

Collections: Many wildlife specimens and curios are 

collected by museums and private individuals 

The primary motivating factor for wildlife traders is 

economic, ranging from small scale local income 

generation to major profit-oriented business, such as 

marine fisheries and logging companies. 

Between collectors of wildlife and the ultimate users, 

any number of middlemen may be involved in the 

wildlife trade, including specialists involved in storage, 

handling, transport, manufacturing, industrial production, 

marketing, and the export and retail businesses. In fact 

most of us are involved in wildlife trade in some way, 

even if it just as end consumers of wildlife products. 
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Legislation and Policies: 

The Wildlife (Protection) Act, 1972 

The Wildlife (Protection) Act was enacted on 7th 

September 1972. It provides legal guidelines for the 

protection, conservation and management of wildlife in 

India. It covers all matters relating to India’s wildlife, 

including protected areas, activities within protected 

areas, control of hunting and poaching, trade of wildlife, 

enforcement and administrative functions of wildlife 

authorities. The Act authorises the appointment of 

Directors and other officers, after the establishment of 

sanctuaries, national parks, as well as zoos. It also 

empowers the appointment of Directors and other 

officers of the Ministry of Environment and Forests to be 

in charge of wildlife in India. The Wildlife (Protection) 

Act, 1972 also provides almost complete or partial 

protection of wild species, listed under various 

Schedules. 

Trade Records Analysis of Flora and Fauna in 

Commerce (TRAFFIC India) 

TRAFFIC, the wildlife trade monitoring network, is 

the leading non-governmental organization working 

globally on trade in wild animals and plants in the 

context of both biodiversity conservation and sustainable 

development. 

TRAFFIC's vision is of a world where wildlife trade 

is: managed in a way that maintains healthy wildlife 
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populations and ecosystems; contributes to meeting 

human needs; supports local and national economies; and 

helps motivate commitments to conserve wild species 

and habitats. 

TRAFFIC specializes in: 

•   Investigating and analysing wildlife trade trends, 

patterns, impacts and drivers to provide the leading 

knowledge base on trade in wild animals and plants; 

•   Informing, supporting and encouraging action by 

governments, individually and through inter-

governmental cooperation to adopt, implement and 

enforce effective policies and laws; 

•  Providing information, encouragement and advice to 

the private sector on effective approaches to ensure that 

sourcing of wildlife uses sustainability standards and 

best practice; 

•  Developing insight into consumer attitudes and 

purchasing motivation and guiding the design of 

effective communication interventions aimed to 

dissuade purchasing of illicit wildlife goods. 

1. TRAFFIC, earlier known as the Trade Records 

Analysis of Flora and Fauna in Commerce was 

established by the Species Survival Commission of 

IUCN in 1976, after the entry into force of CITES.  

2. A joint programme of WWF and IUCN 
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3. Since its founding in 1976, it has grown to become 

the world's largest wildlife trade monitoring 

programme. 

4. TRAFFIC actively monitors and investigates wildlife 

trade, and provides its information to a diverse 

audience world-wide, as a basis for effective 

conservation policies and programmes. 

a. Headquarters at UK with a spread across 5 

continents and with 7 regional programmes and 

presence in 30 countries. 

b. TRAFFIC came to India in 1991 and is hosted by 

WWF-India  

c. Closely works with IUCN, WWF and CITES 

secretariat along with various National and 

regional and state agencies, on wildlife trade 

issues. 

Convention on International Trade in Endangered 

Species of Wild Fauna and Flora  

CITES is an international agreement between 

governments. Its aim is to ensure that international trade 

in specimens of wild animals and plants does not threaten 

their survival. 

The CITES was first formed, in the 1960s to 

regularize the wildlife trade towards the conservation of 

wildlife. Annually, international wildlife trade is 

estimated to be worth billions of dollars and to include 

hundreds of millions of plant and animal specimens. The 
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trade is diverse, ranging from live animals and plants to a 

vast array of wildlife products derived from them, 

including food products, exotic leather goods, wooden 

musical instruments, timber, tourist curios and 

medicines.  

Levels of exploitation of some animal and plant 

species are high and the trade in them, together with 

other factors, such as habitat loss, is capable of heavily 

depleting their populations and even bringing some 

species close to extinction. Many wildlife species in trade 

are not endangered, but the existence of an agreement to 

ensure the sustainability of the trade is important in order 

to safeguard these resources for the future. 

Because the trade in wild animals and plants crosses 

borders between countries, the effort to regulate it 

requires international cooperation to safeguard certain 

species from over-exploitation. CITES was conceived in 

the spirit of such cooperation. Today, it accords varying 

degrees of protection to more than 35,000 species of 

animals and plants, whether they are traded as live 

specimens, fur coats or dried herbs. 

CITES was drafted as a result of a resolution adopted 

in 1963 at a meeting of members of IUCN. The text of 

the Convention was finally agreed at a meeting of 

representatives of 80 countries in Washington, D.C., the 

United States of America, on 3 March 1973, and on 1 

July 1975 CITES entered in force. The original of the 

https://www.cites.org/eng/disc/text.php
https://www.cites.org/eng/disc/text.php
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Convention was deposited with the Depositary 

Government in the Chinese, 

English, French, Russian and Spanish languages, each 

version being equally authentic. 

Ethics:  

All scientists working with laboratory animals must 

have a deep ethical consideration for the animals they are 

dealing with. From the ethical point of view it is 

important that such considerations are taken care at the 

individual level, at institutional level and finally at the 

national level.  

Individually each investigator has an obligation to 

abide by all the ethical guidelines laid down in this 

regard at institutional level. The Head of the Institution, 

maintaining animals for scientific experiments, should 

constitute an Animal Ethics Committee for 

experimentation to ensure that all experiments conducted 

on animals are rational, do not cause undue pain or 

suffering to the animals and only minimum number of 

animals are used.  

The constitution and terms of reference of the 

Animal Ethics Committee should be well defined. An 

Animal Ethics Committee should include: a senior 

biological scientist of the Institute, two scientists from 

different biological disciplines, a veterinarian involved in 

care of animals, the scientist in-charge of animal facility, 

https://www.cites.org/sites/default/files/common/docs/CN-Text_Convention.pdf
https://www.cites.org/fra/disc/text.php
https://www.cites.org/sites/default/files/common/docs/RU-Text_Convention.pdf
https://www.cites.org/esp/disc/text.php
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a scientist from outside the institute, a non-scientific 

socially aware member and a member or nominee of 

appropriate regulatory authority of Govt. of India. A 

specialist may be co-opted while reviewing special 

projects using hazardous agents such as radioactive 

substance and deadly micro-organisms etc. The 

investigator may also be called in for any clarification, if 

required.  

The Animal Ethics Committee has to examine all 

projects involving use of animals before implementation, 

to ensure that minimum number of animals is used in the 

project and the ethical guidelines are strictly adhered to. 

It will also examine that the scientists and technicians 

handling animals possess adequate skill to perform the 

experiment. All animals will be maintained under 

standard living conditions and experiments will be 

conducted with care.  

All invasive experiments will be conducted under 

proper anaesthesia and on termination of an experiment, 

the animal will be humanely sacrificed under 

anaesthesia. Before disposal it must be ensured that the 

animal is clinically dead. 

In-vitro Systems to Replace Animals 

A number of in vitro systems can be used to 

reduce/replace animals in experimentation. These 
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systems could be the living or the non-living systems. 

The living systems are tissue and organ culture, lower 

animals and microorganisms and human volunteers in 

restricted cases. The nonliving systems could also be 

used in place of animals in certain areas and these 

include chemicals, mechanical models, mathematical 

models, computer simulation, DNA recombinant 

technology and synthetic substances. 
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Unit III 

o Biodiversity extinction and conservation approaches - 

Perspectives and Expressions.  

o Identification and prioritization of ecologically 

sensitive area (ESA).  

o Coarse filter and fine filter approaches. Regional and 

National approaches for biodiversity conservation.  

o Theory and analysis of Conservation of populations - 

Stochastic perturbations - Environmental, 

Demographic, spatial and genetic stochasticity.  

o Population viability analysis - conceptual foundation, 

uses of PVA models. Management Decisions for small 

populations using PVA models. Minimum viable 

populations & recovery strategies for threatened 

species.  

 

Biodiversity extinction and conservation approaches - 

Perspectives and Expressions  

The variety of life on Earth and its biological 

diversity is commonly referred to as biodiversity. 

Biological diversity means the variability among all 

living organisms from all sources including terrestrial, 

marine and other aquatic ecosystems and biological 

diversity within a species and of ecosystems.  

Indian cosmology estimates 84 lakh species of living 

organisms in the entire universe but the biologists have 
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described only 15 lakh species. Out of 1.4 million known 

species of living organisms only about 2,50,000 are 

higher plants and 1.03 million are animal (WWF, 1989).  

Biodiversity of India 

India is the seventh largest country of the world with 

an area of about 32,67,500 sq km. India ranks sixth 

among the 12  

biodiversity centers of the world, and is home for an 

unusually large number of endemic species. India is 

unique, not so much of its numerical species but for the 

range of biodiversity attributable to a variety of 

biogeographically and physico-environmental situation.  

India as mega diversity nation  

Among the biologically rich nations, India stands 

among the top 10 countries for its great variety of plants 

and animals, many of which are not found elsewhere. 

India has 350 different mammals (rated eight highest in 

the world), 1,200 species of birds (eighth in the world), 

453 species of reptiles (fifth in the world) and 45,000 

plant species, of which most are angiosperms, (fifteenth 

in the world). These include especially high species 

diversity of ferns (1022 species) and orchids (1082 

species). India has 50,000 known species of insects, 

including 13,000 butterflies and moths.  

It is estimated that the number of unknown species 

could be several times higher. It is estimated that 18% of 

Indian plants are endemic to the country and found 
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nowhere else in the world. Among the plant species the 

flowering plants have a much higher degree of 

endemism, a third of these are not found elsewhere in the 

world. Among amphibians found in India, 62% are 

unique to this country. Among lizards, of the 153 species 

recorded, 50% are endemic. High endemism has also 

been recorded for various groups of insects, marine 

worms, centipedes, mayflies and fresh water sponges. 

Apart from the high biodiversity of Indian wild 

plants and animals there is also a great diversity of 

cultivated crops and breeds of domestic livestock. This is 

a result of several thousand years during which 

civilizations have grown and flourished in the Indian 

subcontinent. The traditional cultivars included 30,000 to 

50,000 varieties of rice and a number of cereals, 

vegetables and fruit.  

The highest diversity of cultivars is concentrated in 

the high rainfall areas of the Western Ghats, Eastern 

Ghats, Northern Himalayas and the North-Eastern hills. 

Gene-banks have collected over 34,000 cereals and 

22,000 pulses grown in India. India has 27 indigenous 

breeds of cattle, 40 breeds of sheep, 22 breeds of goats 

and 8 breeds of buffaloes. 

Hotspots of Biodiversity 

A biodiversity hotspot is a biogeographic region with 

a significant reservoir of biodiversity that is threatened 

with destruction. An area is designated as a hot spot 
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when it contains at least 0.5% of plant species as 

endemic. There are 25 such hot spots of biodiversity on a 

global level, out of which two are present in India. These 

are: 

⇒ The Eastern Himalayas and 

⇒ The Western Ghats  

These hot spots covering less than 2% of the world’s 

land area are found to have about 50% of the terrestrial 

biodiversity.  

The earth’s biodiversity is distributed in specific 

ecological regions. There are over a thousand major 

ecoregions in the world. Of these, 200 are said to be the 

richest, rarest and most distinctive natural areas. These 

areas are referred to as the Global 200. It has been 

estimated that 50,000 endemic plants which comprise 

20% of global plant life, probably occur in only 18 ‘hot 

spots’ in the world. Countries which have a relatively 

large proportion of these hot spots of diversity are 

referred to as ‘megadiversity nations’. The rate at which 

the extinction of species is occurring throughout our 

country remains observed Coral reefs in Indian waters 

surround the Andaman and Nicobar Islands, 

Lakshadweep Islands, the Gulf areas of Gujarat and 

Tamil Nadu. They are nearly as rich in species as tropical 

evergreen forests! 
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Criteria for determining hot-spots: 

⇒ No. of Endemic Species i.e. the species which are 

found nowhere else 

⇒ Degree of threat, which is measured in terms of 

Habitat loss. 

Indo- Burma (Eastern Himalayas) Hotspot 

Biodiversity extinction and conservation:  

Unsustainable resource use: 

Man has begun to overuse or misuse most of these 

natural ecosystems. Due to this ‘unsustainable’ resource-

use, once productive forests and grasslands have been 

turned into deserts and wasteland have increased all over 

the world.  

Habitat degradation: 

Mangroves have been cleared for fuel wood and 

prawn farming, which has led to a decrease in the habitat 

essential for breeding of marine fish. Wetlands have been 

drained to increase agricultural land.  

Scientists have estimated that human activities are 

likely to eliminate approximately 10 million species by 

the year 2050. This may occur at the rate of 10 to 20 

thousand species per year, a thousand to ten thousand 

times faster than the expected natural rate.  

Our natural forests are being deforested for timber 

and replanted using teak, sal or other single species for 

their timber value. Such plantations do not support the 

same biological diversity as a multi-storied natural forest, 
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which has a closed canopy and a rich understory of 

vegetation. When excessive firewood is collected from 

the forest by lopping the branches of trees, the forest 

canopy is opened up and this alters local biodiversity. 

Foraging cattle retard the regeneration of the forest as 

seedlings are constantly trampled. 

Increasing human population on the fringes of our 

Protected Areas degrade forest ecosystems. This is a 

major factor to consider in evaluating the quality of the 

ecosystem.  

Forest fire:  

Repeated fires started by local grazers to increase 

grass growth ultimately reduces regeneration and lowers 

the diversity of plant species. Without alternate sources 

of fodder this pressure cannot be decreased.  

Exotic species:  

Another factor that disrupts forest biodiversity is the 

introduction of exotic weeds which are not a part of the 

natural vegetation. Common examples in India are 

lantana bushes, Eupatorium shrubs and ‘congress’ grass. 

These weeds spread at the expense of the diverse range 

of indigenous undergrowth species.  

The impact on the diversity of insect, bird and other 

wildlife species, though not adequately studied, is quite 

obvious.  
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Overharvesting:  

Overharvesting of fish, especially by trawling is 

leading to serious depletion of fish stocks. Turtles are 

being massacred off the coast of Orissa. The rare whale 

shark, a highly endangered species, is being killed off the 

coast of Gujarat.  

Poaching:  

Specific threats to certain animals are related to large 

economic benefits. Skin and bones from tigers, ivory 

from elephants, horns from rhinos and the perfume from 

the musk deer are extensively used abroad. Bears are 

killed for their gall bladders. Corals and shells are also 

collected for export or sold on the beaches of Chennai 

and Kanyakumari. A variety of wild plants with real or at 

times dubious medicinal value are being over harvested. 

The commonly collected plants include Rauvolfia, 

Nuxvomica, Datura, etc.  

We know so little about the species diversity of our 

country. There are several groups of which we know 

very little. Most of us are only aware of the plight of a 

few glamorous large mammals, but we need to appreciate 

the threat to the less known species of plants and 

animals. We need to find ways to support the 

conservation of our incredible wildlife for future 

generations. 
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In-breeding:  

Each member of any animal or plant species differs 

widely from other individuals in its genetic makeup 

because of the large number of combinations possible in 

the genes that give every individual specific 

characteristics. This genetic variability is essential for a 

healthy breeding population of a species. If the number 

of breeding individuals is reduced, the dissimilarity of 

genetic makeup is reduced and in-breeding occurs. 

Eventually this can lead to the extinction of the species. 

The diversity in wild species forms the ‘gene pool’ from 

which our crops and domestic animals have been 

developed over thousands of years.  

Species selection or plantation: 

The number of species of plants and animals that are 

present in a region constitutes its species diversity. This 

diversity is seen both in natural ecosystems and in 

agricultural ecosystems. Some areas are richer in species 

than others. Natural undisturbed tropical forests have a 

much greater species richness than plantations developed 

by the Forest Department for timber Biodiversity. A 

natural forest ecosystem provides a large number of non-

wood products that local people depend on such as fruit, 

fuel wood, fodder, fiber, gum, resin and medicines. 

However, the selection or plantation of particular tree 

species reduces the species diversity which leads to 

extinction of natural / wild species.  
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Degradation of ecosystem:  

There are a large variety of different ecosystems on 

earth, which have their own complement of distinctive 

inter linked species based on the differences in the 

habitat. Ecosystem diversity can be described for a 

specific geographical region, or a political entity such as 

a country, a State or a taluka. Distinctive ecosystems 

include landscapes such as forests, grasslands, deserts, 

mountains, etc., as well as aquatic ecosystems such as 

rivers, lakes, and the sea. If natural ecosystems are 

overused or misused their productivity eventually 

decreases and they are then said to be degraded. The 

degradation of ecosystem results unfit for animals / 

plants, eventually the species may extinct from the 

degraded ecosystem.  

The magnitude of the current extinction crisis is 

widely appreciated in the scientific community, 

particularly among ecologists. The erosion of 

biodiversity is documented and potential strategies to 

reverse this trend are detailed in an ever-increasing 

number of journals and at the annual meetings of 

numerous professional societies. However, the 

wherewithal to reverse the degradation of our natural 

heritage in a meaningful way is still lacking.  

One reason for this is that conservationists have failed to 

convey the importance, wonder and relevance of 

biodiversity to the general public, preaching to the choir 
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rather than reaching the unconverted. This failure stems, 

in part, from the assumption that an ‘educate-the-public’ 

approach will be sufficient to motivate change. Rather 

than fostering support for conservation, some forms of 

‘education’ might have the opposite effect. 

Conservation of Biodiversity: Insitu and Ex-situ: 

In-situ conservation:  

Biodiversity at all its levels, genetic species and as 

intact ecosystems, can be best preserved insitu by setting 

aside an adequate representation of wilderness as 

‘Protected Areas’. These should consist of a network of 

National Parks and Wildlife Sanctuaries with each 

distinctive ecosystem included in the network. Such a 

network would preserve the total diversity of life of a 

region. In the past National Parks and Sanctuaries in 

India were notified to preserve major wildlife species 

such as tigers, lions, elephants, and deer. The objective of 

these areas should be expanded to the preservation of 

relatively intact natural ecosystems, where biological 

diversity – from microscopic unicellular plants and 

animals, to the giant trees and major mammals – can all 

be preserved. However species cannot be protected 

individually as they are all inter dependent on each other. 

Thus the whole ecosystem must be protected.  

The biologist’s view point deals with areas that are 

relatively species rich, or those where rare, threatened or 

endangered species are found, or those with ‘endemic’ 
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species which are not found elsewhere. As rare endemic 

species are found only in a small area these easily 

become extinct due to human activity. Such areas must 

be given an added importance as their biodiversity is a 

special feature of the region.  

Ex-situ conservation 

Conservation of a species is best done by protecting 

its habitat along with all the other species that live in it in 

nature. This is known as in-situ conservation, which is 

conserving a species in its own environment by creating 

National Parks and Wildlife Sanctuaries. However, there 

are situations in which an endangered species is so close 

to extinction that unless alternate methods are instituted, 

the species may be rapidly driven to extinction. This 

strategy is known as ex-situ conservation, i.e. outside its 

natural habitat in a carefully controlled situation such as 

a botanical garden for plants or a zoological park for 

animals, where there is expertise to multiply the species 

under artificially managed conditions.  

These breeding programs for rare plants and animals 

are however more expensive than managing a Protected 

Area. When an animal is on the brink of extinction, it 

must be carefully bred so that inbreeding does not lead to 

the genetic makeup becoming weak. Breeding from the 

same stock can lead to poorly adapted progeny or even 

inability to get enough offspring. Modern breeding 

programs are done in zoos that provide for all the 
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animal’s needs, including enclosures that simulate their 

wild habitats.  

In India, successful ex situ conservation programs 

have been done for all our three species of crocodiles. 

This has been highly successful. Another recent success 

has been the breeding of the very rare pygmy hog in 

Gauhati zoo. Delhi zoo has successfully bred the rare 

Manipur brow antlered deer. However the most 

important step of a successful breeding program is the 

reintroduction of a species into its original wild habitat. 

This requires rehabilitation of the degraded habitat and 

removal of the other causes such as poaching, 

disturbance, or other manmade influences that have been 

the primary cause of reducing the population of the 

species. 
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Identification and prioritization of ecologically 

sensitive area (ESA) 

 

Ecologically Sensitive Areas (ESAs) have been 

identified and notified by the Ministry of Environment, 

Forests and Climate Change (MoEF), Government of 

India since 1989. Notifications declaring areas as ESAs 

are issued under the Environment (Protection) Act 1986. 

The clauses of the EPA which allow for the notification 

of ESAs hold the possibility of realising landscape-level 

conservation.  

The MoEF has defined the term ‘ecological 

sensitivity’. The criteria and procedure for designation of 

areas as ‘ecologically sensitive’ have been decided and 

‘environmental sensitivity’ has emerged as an important 

driver of conservation.  

The legal context:  

The Environment (Protection) Act (EPA), 1986, 

under the jurisdiction of the Indian Ministry of 

Environment and Forests (MoEF) is officially considered 

to be the legislation to regulate environment degradation 

and pollution. It also attempts to provide the coordination 

of bodies such as Pollution Control Boards set up 

through air and water related legislations that precede the 

EPA.  

The EPA primarily empowers the central 

government to take measures necessary to protect and 
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improve the quality of environment by setting standards, 

regulating the industries and so on.  

It allows for the restriction of areas in which certain 

developmental activities can be prohibited.  

Further, it specifies certain criteria like topographic 

and climatic features of an area, biological diversity of 

the area, environmentally compatible land use, extensive 

cultivation, proximity to the protected areas, etc. that can 

be considered while prohibiting or restricting certain 

operations in different areas. 

Declaring Ecologically Sensitive Areas (ESAs):  

It is through the use of the above provisions that the 

MoEF has declared areas across the country as 

Ecologically Sensitive/Fragile Areas.  

Murud-Janjira (1989):  

One of the first instances of the use of these legal 

provisions by the central government was Murud-Janjira, 

a coastal village in Raigad District of Maharashtra, in 

January 1989. At that point, the government of 

Maharashtra was considering the project proposal of the 

Mazgaon Docks Pvt. Ltd. to set up a ship repair industry 

in Dighi-Murud-Janjira. The Bombay Environment 

Action Group (BEAG), an NGO drew the attention of the 

MoEF to the potential environmental threat from this 

project and sought their intervention. The notification of 

EPA prohibits the location of industries in the region to 

preserve the mangrove ecosystem of Murud.  
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Doon Valley (1989):  

The Doon Valley Notification was issued in 

February 1989. The Supreme Court had issued a 

directive in August 1988, in response to a Public Interest 

Litigation (PIL) filed by local people and groups against 

indiscriminate limestone quarrying in the area. The PIL 

had sought that quarrying be completely stopped in Doon 

Valley. The Supreme Court directed the MoEF to 

constitute a monitoring committee to oversee re-

afforestation and monitor operations of limestone mines. 

The SC order preceded the notification and therefore laid 

some positive ground for the Doon Valley Notification.  

The Doon Valley Notification is particularly 

significant because it became a precedent for future ESA 

notifications. Through this notification, for the first time, 

industries were classified into ‘Red’, ‘Orange’ and 

‘Green’ categories based on their potential for pollution. 

The notification prohibits the change of land use, grazing 

and setting up of ‘Red’ category industries in the notified 

area.  

Dahanu (1991):  

In 1988, the Bombay Suburban Electric Supply 

Limited (BSES) proposed to set up a 500 MW thermal 

power plant in Dahanu Taluka of Maharashtra. Alarmed 

by its environmental consequences, the residents of 

Dahanu filed a Writ Petition in the Bombay High Court. 

The Bombay High Court and later the Supreme Court 
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both permitted the setting up of the thermal power plant 

in their respective orders. However, local groups like the 

Dahanu Taluka Environment Protection Group (DTEPG) 

with assistance from groups like the Bombay 

Environmental Action Group (BEAG) lobbied for the 

declaration of the area as an ESA.  

Aravalli (1992):  

In 1989, civil society groups filed a Public Interest 

Litigation (PIL) in the Supreme Court against the illegal 

farmhouse constructions in the Sona region of Haryana 

by the Ansals Housing and Construction Limited. In 

1992, the Supreme Court directed that the illegal 

constructions be stopped in the area. Following this, the 

MoEF deemed it necessary to restrict certain 

developmental activities in the area, keeping the 

protection of the area’s environment in mind. An Expert 

Committee was also constituted by the MoEF to appraise 

the developmental projects. In May 1992, specific parts 

of the Aravalli hill region falling in the states of 

Rajasthan and Haryana were accorded protection through 

the ESA clauses. Mining was prohibited in the region; 

the location of new industries and construction of 

clusters of dwelling units, farm houses etc. were also 

prohibited.  

Numaligarh (1992):  
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In July 1992, Numaligarh in Assam was declared a 

“No Development Zone” using the EPA’s provisions. 

This was linked to the establishment of a refinery in 

Numaligarh in 1993. The Numaligarh Refinery proposal 

was cleared by the MoEF, despite its close proximity to 

the Kaziranga National Park. This was objected to by 

civil society groups. In response, although the MoEF did 

not disallow the refinery, it placed restrictions on the 

expansion of the industrial area, townships, infrastructure 

facilities and such other activities which could lead to 

pollution and congestion in what it declared as the 

‘Numaligarh No Development Zone’. 

Taj Trapezium Authority (1998):  

In May 1996, in response to a Write Petition filed by 

the noted environmental lawyer M.C. Mehta, the 

Supreme Court directed the Uttar Pradesh state 

government to ensure that brick kilns operating in the Taj 

Trapezium abided by certain safeguards suggested by 

National Environmental Engineering Research Institute 

(NEERI). In May 1998, the MoEF directed the 

constitution of the Taj Trapezium Zone Pollution 

Authority (TTZPA) to monitor the progress of various 

schemes for the protection of Taj Mahal. The authority 

was reconstituted in 2003 for a period of two years. 

Sultanpur (Draft 2009):  

On January 29, 2009, the MoEF issued the draft 

notification declaring the area upto five kilometres from 
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the boundary of the Sultanpur National Park in Gurgaon 

district of Haryana as Eco- Sensitive Zone. Regulations 

on setting up of industrial units, construction activities, 

quarrying and mining, tree felling, ground water 

extraction, to check noise pollution, discharge of 

effluents and solid waste disposal are the salient features 

of the notification.  
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Parameters for the declaration of ESAs 

Apparently the MoEF had asked all the state 

governments to identify ecologically fragile areas in their 

respective states. In 1996, a Task Force of the Planning 

Commission also published a report titled ‘Conserving 

Ecologically Fragile Ecosystems’. Alongside the efforts 

of the Planning Commission, there were discussions 

within the MoEF to constitute a committee to identify the 

parameters for designating the Ecologically Sensitive 

Areas in the country. The MoEF felt that the areas 

notified before this as ‘ecologically sensitive’ under the 

Environment (Protection) Act 1986, were without any 

proper study or analysis. Therefore, the MoEF decided to 

appoint a committee of experts and NGOs to draw up a 

list of scientific criteria for declaring an area as an ESA.  

It states therefore “Areas outside the protected area 

network are often vital ecological corridor links and must 

be protected to prevent isolation of fragments of 

biodiversity which will not survive in the long run”.  

Land and water use policies will need to accept the 

imperative of strictly protecting ecologically fragile 

habitats and regulating use elsewhere. All identified 

areas around Protected Areas and wildlife corridors to be 

declared as ecologically fragile under the Environment 

(Protection) Act, 1986. Further, the ‘Ecologically 

Fragile’ status been extended to adjoining areas of PAs, 

‘crucial wildlife corridors’ and to all Biosphere Reserves, 
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World Heritage Sites, Ramsar Sites and other areas 

notified under international conventions and treaties.  

 

Coarse filter and fine filter approaches. Regional and 

National approaches for biodiversity conservation  

The coarse filter refers to management that maintains 

forest structure, habitat types and successional processes 

as natural-like as possible, as a whole, and at a large 

scale. Applying the coarse-filter approach in forest 

management over large landscapes, and near existing 

protected areas in particular, should secure the majority 

of forest biodiversity. 

The coarse filter approaches include the management 

of landscapes through a network of representative 

protected areas. Large-scale coarse filter approaches at 

the levels of ecosystems and landscapes and the only 

reasonable way to conserve the overwhelming mass, the 

millions of species of existing biodiversity.  

Some species will not be efficiently protected by the 

coarse-filter approach. Hence these species require 

special attention through the fine-filter approach. Here, 

the fine filter refers to strictly protected, natural-like 

areas, but it also includes restoration and maintenance 

operations that apply detailed information about habitat 

requirements of specialist species. 



120 
 

Many of the smaller organisms, including 

invertebrates, fungi and bacteria, provide critical 

ecosystem functions such as decomposition and nitrogen 

fixation and contrary to some beliefs, many of these 

organisms are vulnerable to human impacts. It is difficult 

to handle too many species on a species-by-species basis, 

the only practical way to conserve most biodiversity by 

the protection and management of ecosystems and 

landscapes.  

The assumption is that if the key attributes of 

ecosystems and landscapes are managed within the 

natural range of variability, the species associated with 

those ecosystems and landscapes can be maintained.  

Coarse filter approaches can be applied in a manner 

by identifying those ecosystems or regions with a high 

number of endemic species (unique to that ecosystem or 

region) where a high percent of the original habitat has 

been lost. This can help focus conservation efforts where 

they are likely to protect the most species that are 

vulnerable to habitat loss.  

Fine filter approaches focus on ecosystems, features 

and species, including species and ecosystems of 

conservation concern that may not be adequately 

protected through ‘coarse filter’ management 

approaches.  

 

  



121 
 

Theory and analysis of Conservation of populations - 

Stochastic perturbations - Environmental, 

Demographic, spatial and genetic stochasticity 

The individuals of 

many species cooperate, 

they use cooperative 

strategies to hunt or to fool 

predators, they forage 

together, they join to 

survive unfavourable 

abiotic conditions, or 

simply they seek sexual 

reproduction at the same 

moment and/or place.  

On the other hand, 

when there are too few 

individuals, it may be that 

they will each benefit from 

more resources, but in 

many cases, they will also 

suffer from a lack of 

conspecifics. If this is 

stronger than the benefits of 

lower competition, then the 

individuals may be less likely to reproduce or survive at 

low population size or density than at higher population 

size or density. Their fitness may then be reduced. In 
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these instances, fitness and population size or density are 

related: the lower the population size or density, the 

lower the fitness. This, in essence, is an Allee effect 

(Warder Clyde Allee). A population where individuals 

have lower fitness when the population is small or sparse 

can be said to have an Allee effect.  

Due to exploitation or habitat loss, populations may 

be reduced to numbers where positive density 

dependence prevails, a phenomenon known as the Allee 

effect. If population density decreases further, it may 

decline past a threshold where the only outcome is 

extinction. Alternatively, stochasticity in birth and 

mortality can produce an increased risk of extinction for 

small populations.  

Demographic stochasticity:  

Demographic stochasticity describes the random 

fluctuations in population size that occur because the 

birth and death of each individual is a discrete and 

probabilistic event. That is, even if all individuals in the 

population are identical and thus have the same 

probabilities associated with birth and death, the precise 

timing and other details of birth and death will vary 

randomly between individuals causing the size of the 

population to fluctuate randomly. Demographic 

stochasticity is particularly important for small 

populations because it increases the probability of 

extinction. 
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Moreover, demographic stochasticity is more likely 

to bring to extinction small populations in which females 

are choosy than those where mating is random. It thus 

follows that species under intense sexual selection will 

require larger effective population sizes for successful 

introductions, translocations, or reintroductions than 

those under weaker sexual selection. 

Example: Demographic stochasticity means 

accidental variations in birth rate, death rate and the ratio 

of the sexes. Say you have an extremely rare species, call 

it the white-footed ferret (a small yellowish-white polecat 

with a long body, bred for hunting rabbits and other 

small animals). Only three individuals survive, a female 

and two males. The female breeds with one male, gives 

birth to a litter of five, and then dies. By an unfortunate 

chance, the newborn ferrets are all males. Now you have 

seven white-footed ferrets but no females, and extinction 

is inevitable. 

Environmental stochasticity:  

An important influence on population growth is 

environmental stochasticity, which is temporal variation 

in the population due to unexpected events, often tied to 

the physical environment, such as droughts, hail storms, 

fires, and landslides, but which may also include 

diseases. Environmental stochasticity can affect both 

large and small populations.  
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Example: Environmental stochasticity means 

fluctuations in weather, in food supply, and in the 

population levels of predators, competitors, parasites, and 

disease organisms with which your jeopardized species 

must cope. Say you have eighteen white-footed ferrets, 

with a balanced sex ratio, but the prairie dog colony on 

which they depend for food is being killed off by a virus. 

The ferrets are not susceptible to the virus. Still, without 

enough prairie dogs to eat, they begin starving. They die 

back to a mere handful. A three-year drought makes their 

lives miserable, each long dusty summer adding stress to 

their situation; then comes a ferociously hard winter. 

Hungry, inadequately sheltered ferrets go extinct. 

Genetic Stochasticity:  

Conservationists are often worried about a loss 

of genetic variation in small populations. The species 

pool of genetic diversity can be split into three levels:  

1. Variation within individuals - heritable genetic 

variation; basis for evolution; essential for natural 

selection.  

2. Variation within populations reflected by types of 

alleles and frequency across the population (the gene 

pool). The causes of genetic change within populations 

are important; conservationists aim to minimise 

losses/changes in the distribution of this variation.  

https://en.wikipedia.org/wiki/Genetic_variation
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Population gene frequencies change due to: selection; 

random processes e.g. genetic drift; gene flow by 

emigration / immigration.  

3. Variation between populations - species 

are rarely a single panmictic population. 

Geographic differences are an important part 

of overall genetic diversity 

There are two types of genetic variation that are 

important when dealing with small populations.  

1) The degree of homozygosity within individuals in 

a population; i.e. the proportion of an individual's loci 

that contain homozygous rather 

than heterozygous alleles. Many deleterious alleles are 

only harmful in the homozygous form.  

2) The degree of monomorphism / 

polymorphism within a population; i.e. how many 

different alleles of the same gene exist in the gene pool 

of a population. 

Four ways in which genetic diversity can be lost. 

1.  Founder effects:  

The founder effect is the loss of genetic variation that 

occurs when a new population is established by a very 

small number of individuals from a larger population. 

It was first fully outlined by Ernst Mayr in 1942, using 

existing theoretical work by those such as Sewall 

Wright.  

https://en.wikipedia.org/wiki/Allele
https://en.wikipedia.org/wiki/Polymorphism_(biology)
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As a result of the loss of genetic variation, the new 

population may be distinctively different, both 

genotypically and phenotypically, from the parent 

population from which it is derived. In extreme cases, 

the founder effect is thought to lead to the speciation 

and subsequent evolution of new species.  

More than 90% heterozygosity can be retained if the 

founder population consists of >10 unrelated breeders.  

2. Demographic bottlenecks:  

Sudden severe reduction in size - genetic variability 

then from few animals  

3. Genetic drift:  

Variation in the relative frequency of different 

genotypes in a small population, owing to the chance 

disappearance of particular genes as individuals die or 

do not reproduce. The number of alleles decrease with 

the rate of alleles loss increase. May be due to disparity 

of adult sex ratio. 
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4. Inbreeding:  

Inbreeding increases homozygosity, then progeny 

inherit deleterious traits; manifested by reduced 

fecundity, offspring size, growth and survivorship, and 

increased deformities.  

An example of a species that has very low levels of 

heterozygosity:  

a) Cheetahs reduced to 55 individuals in South Africa; 

population now so uniform genetically. Thought to 

have 10-100 times less variability than other mammals. 

Sperm counts 10-times lower than related cats.  

b) There should be about 100 sq km per cheetah, but 

instead there is about 6 sq km, with lions and hyenas 

packed in as well. These high densities lead to more 

disease and 'focus' predators; cub death rate is 93% and 

predated by lions and hyenas. 
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Population viability analysis - conceptual foundation, 

uses of PVA models. Management Decisions for small 

populations using PVA models. Minimum viable 

populations & recovery strategies for threatened 

species  

Population viability analysis (PVA) is a species-

specific method of risk assessment frequently used in 

conservation biology. It is traditionally defined as the 

process that determines the probability that a population 

will go extinct within a given number of years. 

The discipline of Conservation Biology has two 

general goals: the assessment and the management of 

biological diversity, which can be done at the level of 

populations, communities, and/or whole ecosystems.  

The assessment, involves defining the current state of 

a population, predicting its future, and identifying any 

threats to its persistence. For example, an assessment 

may involve estimating the number of individuals in a 

population, predicting future numbers, and evaluating the 

role of habitat loss and fragmentation in the population's 

current status and its predicted future.  

The management, involves identifying and 

implementing solutions to ensure persistence (e.g., by 

determining where and how to establish a protected 

area). Assessment and management are complementary 

goals essential for effective conservation.  
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An important conservation objective is to prevent 

extinction. Conservation biologists emphasized early on 

that the process of extinction is best viewed as stochastic, 

meaning a process with random elements and thus not 

predictable with complete accuracy.  

To understand extinction, ecologists have separated 

the different stochastic components affecting population 

dynamics. Example, demographic and environmental 

stochasticity, wherein the demographic aspect refers to 

intrinsic random processes, such as the chance that the 

last two surviving individuals are both males. The 

environmental stochastic component describes random 

changes in habitat, weather, etc.  

Shaffer (1981) distinguished genetic stochasticity, 

random changes in allele frequencies due to genetic drift, 

founder effects, or inbreeding. In population genetics, 

the founder effect is the loss of genetic variation that 

occurs when a new population is established by a very 

small number of individuals from a larger population.  

Thus, the population vulnerability analysis is an 

integrative approach to evaluate the full range of forces 

impinging on populations and to make determinations 

about viability and extinction.  

The value of PVAs has been questioned as a result of 

the difficulty in model designing, the lack of 

standardization between models, and the lack of 

reliability for risk classification.  
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Inconsistency in methods and assumptions obscures 

scientists' ability to compare results from different PVAs. 

Data necessary to incorporate important processes (e.g., 

density dependence, stochasticity, spatial structure) are 

generally not available for threatened or endangered 

species. The principal problems of PVAs are: PVAs are 

single species techniques, PVAs omit risk sources that 

are difficult to estimate or detect, and PVAs project long 

into the future when conditions are difficult to predict. 
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Nevertheless, PVA can be a valuable tool as long as 

one embraces the uncertainty in parameter estimates, 

dynamic processes, and functional relationships. PVA as 

an integral part of any species management plan, not as a 

method to estimate extinction probabilities but as a tool 

useful for comparing and prioritizing management 

actions.  

Minimum viable populations & recovery strategies 

for threatened species 

Some of the earliest recognition of minimum viable 

population size was made by Allee. Allee found that 

populations below their "optimum" density had a 

relatively low rate of increase (r). He proposed that if 

population density dropped below some critical level, r 

would become negative, and the population would 

become extinct. Allee concluded that this critical 

population size varied among species. He estimated that 

elephant (Loxodonta africana) herds below 25 could 

persist, but reindeer (Rangifer tarandus) populations on 

the Eurasian tundra could not persist below 300-400 

individuals. The minimum viable population size was an 

inherent property of each species.  

There are 4 factors that affect population viability: 

demographic stochasticity, environmental stochasticity, 

genetic stochasticity, and catastrophe. The division 

between environmental stochasticity and catastrophe may 

be artificial, given that the latter is a more extreme.  
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For many endangered species need immediate 

management practices but the management parameters 

have to be verified.  

1. PVA is merely a model. The results of a PVA should 

state specifically the assumptions, goals, uncertainties, 

and approximations of the model. Results from PVA 

should be used as 1 piece of information in making 

decisions about species conservation, not as a panacea. In 

particular, PVA results should not be used as an 

irrevocable foundation for recovery plans. 

2. Uncertainty. The percent of populations still persisting 

at the target conservation time does not indicate whether 

the populations were increasing, decreasing, or stable. A 

population that is increasing at the target date will be 

counted the same as a population that is near extinction. 

3. Sensitivity analysis. Sensitivity analysis indicates 

which parameters have the greatest influence on 

persistence time estimates. This information has 3 

important uses in conservation biology.  

First, it identifies crucial life-history stages or 

processes and allows conservation efforts to be focused 

appropriately. For example, juvenile survival limited 

numbers of adult loggerhead sea turtles (Caretta caretta), 

indicating conservation efforts should focus on juvenile 

survival rather than on egg production or success of 

hatching.  
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Second, because the most sensitive variables require 

the most accurate data, sensitivity analyses can be used 

to focus researchers' energies on improving estimates of 

these variables.  

Third, sensitivity analysis can detect the sensitivity 

of a PVA model to small changes in key parameters.  

4. Peer review. Peer review of PVA models, results, and 

management recommendations allows independent 

testing and evaluation of all aspects of the model and its 

proposed application. This should result in more 

reasonable management recommendations. 

5. Hypotheses to test. Model application should treat 

process variables and persistence predictions as 

hypotheses, to be tested on the modeled population (or 

species) or on populations of closely related species. 

Example for the use of PVA and management of small 

population: 

Population viability analysis (PVA) was used for the 

Jaguar National Action Plan to better understand jaguar 

population dynamics and simulate different scenarios to 

understand the impact of threats and projected outcome 

of potential conservation strategies. The method is 

explicitly designed to broaden stakeholder involvement 

and enhance information sharing across disparate 

scientific and social domains. During the Jaguar National 

Action Plan workshop a base model was built for 

jaguars, a sensitivity analysis was run, and theoretical 
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case studies of questions and situations raised by the 

participants were developed. The focus of this work was 

to examine concepts of jaguar population dynamics, 

stimulate discussions on jaguar life history parameters, 

fuel discussion on different threats, evaluate potential 

impact of these threats, and introduce participants to 

concepts of population viability analysis and its value as 

conservation planning tool. 

Principles of PVA 

1. Vital Rates 

2. Initial population size 

3. Carrying capacity and density dependence in vital 

rates 

4. Life stage 

5. Genetic variation 

6. Variation over time 

7. Immigration and emigration rates 

8. Meta-population dispersal 

9. Landscape change and 10. Unpredictable events 

 

What is effective population size? 

The number of individuals in the population who 

contribute offspring to the next generation. The actual 

population size is 2-4 times higher than this in birds, 

mammals. More in fish and invertebrates. 

Effective population of 1000 retains 99.95% genetic 

diversity per generation, assuming no selection; 
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population of 50 retains 99%. Losses are magnified over 

time: after 20 generations, population of 1000 still retains 

>99% of original variation, whereas population of 50 

retains less than 82%. 

The concept of the 50/500 rule: 

The minimum effective population of 50 will limit 

deleterious effects of inbreeding; longer-term minimum 

population size of 500 will maintain genetic variation for 

adaptive evolution. 

The rule was produced from population genetics: to 

allow for non-breeders, need 100/200 and 1000/2000 

respectively for birds and mammals. Also ignores 

environmental and demographic extinction factors. 
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Unit IV 

o National and International efforts for conservation - 

Information on CITES, IUCN, CBD International 

agreements for conserving marine life.  

o Convention on wetlands of International Importance 

(Ramsar convention). Important projects for the 

conservation of endangered species in India.  

o Conservation of Natural Resources: Resource Types 

and Degradations.  

o Human impact on Terrestrial and Aquatic resources.  

o Conservation of invertebrates with special reference to 

corals and butterflies.  

o Overview of conservation of Forest & Grassland 

resources  

 

National and International efforts for conservation - 

Information on CITES, IUCN, CBD International 

agreements for conserving marine life.  

It is interesting to know how we have gradually 

developed the awareness of wildlife. The British rulers 

began to appreciate the  importance of conservation of 

wildlife and enforced various acts viz. Rhino Protection 

Act, Elephant Protection Act, Arms Act etc. from time to 

save the wild animals from ruthless massacre. 

The first concrete step towards conservation was 

taken soon after independence in 1952 with the setting up 
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a Central Board for Wildlife which was subsequently 

renamed the Indian Board for Wildlife (IBWL). IBWL is 

the main advisory board for advising the Government of 

India regarding wildlife policy in the country. 

Some of its important achievements are the enacting 

of Wild Life (Protection) Act, 1972; establishment of 

national parks, sanctuaries and zoological gardens. 

Promoting public interest and education in wildlife 

and its products; formulation of a national environmental 

conservation policy; revision of the national forest policy 

etc. 

To restrict and regulate the thriving global trade in 

endangered species, India became a party to the 

Convention on International Trade in Endangered 

Species of Wild Fauna and Flora (CITES) in 1976. 

Afterwards, many of the international bodies like 

International Union for conservation of Natural 

Resources (IUCN),World Wildlife Fund for Nature 

(WWF), International Council for Bird Preservation 

(ICBP) etc. have come up for the purposes of 

safeguarding conservation, management and creation of 

awareness. India is the member of all these bodies. 

For effective conservation of wildlife, there are three 

basic needs such as: Adequate food and water, Place of 

living, and Place to breed in safety. To achieve these, the 

following measures are in practice: 
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1. Reserve forest, national parks, sanctuaries are left 

unexploited. Where total exploitation is not possible, 

the cutting-operation of the forest is done in limited 

blocks at a time. 

2. Growing of a single variety of plant is discouraged as 

far as possible, instead mixed vegetation is 

encouraged. 

3. Natural opening of the forest, waterholes and 

riversides are guarded against poachers. 

4. Control-burning of grassland, to increase forage and 

to preserve organic materials in the soil, is done in 

block with unburnt area in between. 

5. Provision for dust-baths and artificial salt-licks are 

made in the forest for maintaining the normal health 

of the animals. 

6. Grazing of domestic livestock is dangerous to wild 

animals, as the latter can never compete successfully 

with the domestic stock. Moreover, the domestic 

stock may be responsible for transmitting several 

contagious diseases. Hence, grazing by the domestic 

stock is avoided as far as possible. 

7. Cultivation near the sanctuaries/parks is also avoided 

to prevent ecological-hazards due to pesticides. 

8. Scientific studies by qualified personnel especially 

on threatened species of wild animal are encouraged 

in order to assess and improve their status, even by 
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breeding them in captivity and rehabilitating them in 

suitable habitats. 

Several such measures have been undertaken and 

many more are needed to halt the decline of wildlife and 

to create condition in which it can flourish with its 

diversity in natural setting. But nothing could be fruitful 

without educational and publicity programmes for a 

change in the human-outlook, especially in the school 

who are the builders of the future society.  

There is a general lack of knowledge in the 

conservation of nature and the value of wildlife in our 

country. Nature has been treated as a milch cow. 

Anything of use to man is exploited indiscriminately and 

inevitably leading to its depletion. 

To find the goals of the above said objectives, 

government as well as public sector were attracted their 

attention as an issue of national concern. As a result, 

Government Organisation, Non-Government 

Organization / Voluntary Organization as well as 

Advisory Bodies actively dedicated to the cause of 

wildlife-conservation. 

Wild Life (Protection) Act, 1972 

             A comprehensive central legislation was enacted 

in 1972 called as Wild Life (Protection) Act. 

Subsequently, certain modifications are being made time 

to time as per the demand of the situation. In 1991, there 
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is an amendment particularly for total protection and 

propagation of wildlife and its habitat. 

Convention on International Trade in Endangered 

Species of Wild Fauna and Flora (CITES) 

In order to prevent over-exploitation of wild fauna 

and flora through international trade, a Convention on 

International Trade in Endangered Species of Wild Fauna 

and Flora (CITES) was signed at Washington on 3rd 

March, 1973 and after ratification by ten countries, came 

into effect on 1st July, 1975. The Government of India 

signed this Convention in July, 1974 and became a party 

to it from 18th October, 1976. Under this Convention, the 

Inspector General of Forests and the Director of Wildlife 

Preservation are the Management Authorities in India, 

supported by three Scientific Authorities namely, the 

Director, Zoological Survey of India (ZSI); the director, 

Botanical Survey of India (BSI); and the Director, 

Central Marine Fisheries Research Institute. 

The representatives of the parties meet every two year to 

review the Convention and its implementation. 

Aims & Objectives: 

1. That wildlife fauna and flora in their many beautiful 

and varied forms are an irreplaceable part of the natural 

system of the earth.  

2. They conscious of the ever-growing value of wild 

fauna and flora from aesthetic, scientific, cultural, 

recreational and economic point of view. 
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3. That people and states are the best protectors of their 

own wild fauna and flora. 

4. That international co-operation is essential for the 

protection of certain species of wild fauna and flora 

against over-exploitation through international trade.  

5. That there is an urgency of taking appropriate 

measures to this end. 

Keeping the above mentioned objectives in view, the 

contracting nations of the Convention formed rules and 

regulations to control the worldwide trade in endangered 

wildlife and its products.  

It consists of 25 articles listing endangered etc. 

species and rules regarding international trade etc. In 

general; the export, import and re-export of any specimen 

of the species listed in the Appendices require the prior 

grant and presentation of permits relating to the export, 

import and re-exports subject to the other provisions, 

restrictions and exemptions under the Convention. 

 

International Union for Conservation of Nature and 

Natural Resources (IUCN): 

     The history of the modern wildlife conservation 

movement really starts from the International Conference 

for the protection of Nature held at Paris in 1931 which 

led to formation of the IUCN.  

This was followed by the International Conference 

on African fauna held at London in 1933 which resulted 
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in the London Conservation for the Protection of the 

Fauna and Flora of Africa (1933). 

IUCN was founded in 1948. It is the leading 

international, non-government organisation concerned 

with conservation. It is a network of government 

organisation concerned with conservation. It is a network 

of government and non-government organisations as well 

as scientists and conservations experts dedicated to the 

protection and sustainable use of living-resources.  

IUCN has more than 475 member-organisations and 

116 governmental agencies in 110 countries. 

Functions: 

1. Monitoring the status of conservation.  

2. Developing plans for dealing with conservation 

problems such as the World Conservation Strategy. 

3. Promoting action on their plans by government or 

organisations as appropriate. 

4. Providing advice and assistance to implement 

conservation measures.  

5. Co-ordinating communication between the members 

and the commissions as well as the development.  

6. Selection and management of WWF, Conservation 

Projects around the world. 

7. Managing the United Nations Environment 

Programme (UNEP) and the CITES Secretariat. 
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8. Performing the continuing bureau duties under the 

Conservation of Wetland of International 

Importance, especially of waterfowl-habitats. 

9. IUCN receives financial support from its own 

members, from WWF, UNEP and a number of other 

sources. 

10. IUCN prepares Red Data Book for endangered 

species which is modified every year and addition or 

deletion of the animal is done in the list of the Book 

as per its status  

 

The Convention on Biological Diversity (CBD)  

CBD is an international legally-binding treaty with 

three main goals: conservation of biodiversity; 

sustainable use of biodiversity; and the fair and equitable 

sharing of the benefits arising from the use of genetic 

resources. Its overall objective is to encourage actions 

which will lead to a sustainable future. 

The conservation of biodiversity is a common concern of 

humankind.  

The CBD covers biodiversity at all levels: 

Ecosystems, species and genetic resources. In fact, it 

covers all possible domains that are directly or indirectly 

related to biodiversity and its role in development, 

ranging from science, politics and education to 

agriculture, business, culture and much more. 
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The Secretariat of the Convention on Biological 

Diversity (SCBD) is based in Montreal, Canada. Its main 

function is to assist governments in the implementation 

of the CBD and its programmes of work, to organize 

meetings, draft documents, and coordinate with other 

international organizations and collect and spread 

information. The Executive Secretary is the head of the 

Secretariat. 

CBD International agreement for conserving marine 

life: 

The International Convention on Biological 

Diversity adopted in 1992. The stated objectives of the 

CBD are the conservation of biodiversity, the sustainable 

use of components of biodiversity, and the equitable 

sharing of benefits derived from genetic resources.  

The CBD distinguishes between in-situ conservation, 

namely the conservation and sustainable use of 

biodiversity in its natural environment, and ex-situ 

conservation.  

It expressly mandates the establishment of protected 

areas and recognizes that the conservation of biological 

diversity is a common concern of humankind and an 

integral part of the development process. 

CBD were responsible for monitoring activities 

under their control where those activities have significant 

adverse impacts on high seas ecosystems. 
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The CBD also underlines the need for Parties to 

cooperate for the conservation and sustainable use of 

biodiversity in areas beyond national jurisdiction. With 

respect to the marine environment the CBD is to be 

implemented consistently with the rights and obligations 

of States under the law of the sea.  

To take further steps deemed necessary for its 

implementation, the CBD established a Conference of 

the Parties (COP).  

The second COP in Jakarta, Indonesia identified the 

conservation and sustainable use of marine biodiversity 

as an early priority for action and in 1995 adopted the 

‘Jakarta Mandate on Marine and Coastal Biological 

Diversity’.  

The seventh Conference of the parties (COP) 

adopted the target to develop a global network of marine 

and coastal protected areas by the year 2012 and 

established a Working Group on Protected Areas whose 

mandate includes the exploration of options for 

cooperation for the establishment of marine protected 

areas beyond the limits of national jurisdiction. 

In May 2008, the Ninth Conference of the Parties 

(COP 9), adopted scientific criteria for the identification 

of Ecologically and Biologically Significant Area 

(EBSAs), in the global marine realm, the criteria are 

specially designed to apply to open ocean and deep 
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seabed areas including marine areas beyond national 

jurisdiction. 

 

Convention on wetlands of International Importance 

(Ramsar convention). Important projects for the 

conservation of endangered species in India  

 

Convention on wetlands of International Importance 

(Ramsar convention) 

The Convention on Wetland of International 

Importance hold the unique distinction of being the first 

modern treaty between nations, aimed at conserving 

natural resources. The signing of the convention on 

Wetland took place in 1971 at the small Iranian town of 

Ramsar. Since then, the convention on Wetland has been 

known as the ‘Ramsar Convention’. 

The Ramsar Convention’s broad aim is to check the 

worldwide loss of wetlands and to conserve them, 

through wise use and management, those that remain. 

This requires international Policy making, Capacity 

building and technology transfer. 

Ramsar wetlands 

• Under the Ramsar convention a wide variety of natural 

and human-made habitat type ranging from river to 

coral reef can be classified as wetlands.  
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• Wetlands include swamps, marshes, coral reef, fens, 

peat bogs, or bodies of water (natural or artificial / 

permanent or temporary). Water within these areas can 

be static or flowing; fresh, brackish, or saline; and can 

include inland rivers and coastal or marine water to a 

depth of six metres at low tide. There are even 

underground wetlands. 

• The Ramsar Convention encourage the designation of 

sites containing representation, rare or unique wetlands, 

or wetlands that are important for conserving biological 

diversity once designated, these sites are added to the 

convention’s List of Wetlands of International 

Importance and become known as Ramsar sites. 

• In designating a wetland as a Ramsar sites, countries 

agree to establish and oversee a management 

framework aimed at conserving the wetland and 

ensuring its wise use. Under the convention is broadly 

defined as maintaining the ecological character of a 

wetland. 

• Wetland can be included on the List of wetlands of 

International Importance because of their ecological, 

botanical, zoological, limnological or hydrological 

importance. 

Criteria for identifying Wetlands of International 

Importance: 

• Under the Ramsar Criteria, wetlands should be selected 

for the Ramsar List of account of their international 
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significance in terms of the biodiversity and uniqueness 

of their ecology, botany, zoology or limnology or 

hydrology. In addition, the criteria indicates that in the 

first instance, wetlands of water birds at any season 

should be included on the Ramsar list. 

• The Criteria for Identifying Wetlands of International 

Importance were adopted by the 7th (1999) and 9th 

(2005) Meeting of the Conference of contracting 

Parties, superseding earlier criteria adopted by the 4th 

and 6th Meeting of the COP (1990 and 1996), to guide 

implementation of Ramsar wetlands.  

• Group A of the Criteria. Sites containing representative, 

rare or unique wetland types. 

• Criterion 1: A wetland should be considered 

internationally important if it contains a representative, 

rare, or unique example of a natural or near-wetland 

type found within the appropriate biogeographic region. 

• Group B of the Criteria. Sites of international 

importance for conserving biological diversity.  

• Criteria based on species and ecological communities. 

• Criterion 2: A wetland should be considered 

internationally important if it supports vulnerable, 

endangered or critically endangered species or 

threatened ecological communities. 

• Criterion 3: A wetland should be considered if it 

supports populations of plant and /or animal species 
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important for maintaining the biological diversity of a 

particular biogeographic region. 

• Criterion 4: A wetland should be considered 

internationally important if it supports plant and/or 

animal species at a critical stage in their life cycles, or 

provides refuge during adverse conditions. 

• Criterion 5: A wetland should be considered 

internationally important if it regularly supports 20,000 

or more water birds. 

• Criterion 6: A wetland should be considered 

internationally important if it regularly supports 1% of 

the individuals in a population of one species or 

subspecies of water bird. 

• Criterion 7: A wetland should be considered 

internationally important if it supports a significant 

proportion of indigenous fish subspecies, species or 

interactions and/or populations that are representative 

of wetland benefits and/or values and thereby 

contributes to global biological diversity. 

• Criterion 8: A wetland should be considered 

internationally important if it is an important source of 

food for fishes, spawning ground, nursey and or 

migration path on which fish stocks, either within the 

wetland or elsewhere depend. 

• Criterion 9: A wetland should be considered 

internationally important if it regularly supports 1% of 
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one species or subspecies of wetland dependent non-

avian animal species. 

List of Ramsar Wetland Sites in India.  

Sl. 

No. 

Name of the 

Site 
State 

Date of 

Declaration 

Total area 

(Km2) 

1 
Asthamudi 

Wetland 
Kerala 19.8.2002 1860 

2 
Bhitarkanika 

Mangroves 
Orissa 19.8.2002 525 

3 Bhoj Wetlands Madhya Pradesh 19.8.2002 31 

4 
Chandertal 

Wetland 
Himachal Pradesh 8.11.2005 38.56 

5 Chilka Lake Orissa 1.10.1981 1140 

6 Deepor Beel Assam 19.8.2002 4.14 

7 
East Calcutta 

Wetlands 
West Bengal 19.8.2002 378 

8 Harike Lake Punjab 23.3.1990 86 

9 Hokera Wetland 
Jammu and 

Kashmir 
8.11.2005 13.75 

10 Kanjli Lake Punjab 22.1.2002 14.84 

11 
Keoladeo 

Ghana NP 
Rajasthan 1.10.1981 28.73 

12 Kolleru Lake Andhra Pradesh 19.8.2002 673 

13 Loktak Lake Manipur 23.3.1990 945 

14 
Nalsarovar Bird 

Sanctuary 
Gujarat 24/09/12 120 

15 Point Calimere Tamil Nadu 19.8.2002 17.26 
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16 Pong Dam Lake Himachal Pradesh 19.8.2002 307.29 

17 
Renuka 

Wetland 
Himachal Pradesh 8.11.2005  

18 Ropar Lake Punjab 22.1.2002 41.36 

19 
Rudrasagar 

Lake 
Tripura 8.11.2005 2.40 

20 Sambhar Lake Rajasthan 23.3.1990 736 

21 
Sasthamkotta 

Lake 
Kerala 19.8.2002 11.3 

22 
Surinsar-

Mansar Lakes 

Jammu and 

Kashmir 
8.11.2005 3.50 

23 Tsomoriri Lake 
Jammu and 

Kashmir 
19.8.2002 120 

24 
Vembanad Kol 

Wetland 
Kerala 19.8.2002 4583 

25 

Upper Ganga 

River 

(Brijghat to 

Narora Stretch) 

Uttar Pradesh 8.11.2005 265.90 

26 Wular Lake 
Jammu & 

Kashmir 
23.3.1990 173 

  Total     12119.03 
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Important projects for the conservation of 

endangered species in India 

 

Project Tiger 

Project Tiger is a wildlife conservation project 

initiated in India in 1972 to protect the Bengal Tigers. It 

was launched on April 1, 1973 and has become one of 

the most successful wildlife conservation ventures. The 

project aims at tiger conservation in specially constituted 

tiger reserves representative of various bio-geographical 

regions throughout India. It strives to maintain a viable 

tiger population in their natural environment. In 2007, 

there were 28 Project Tiger wildlife reserves covering an 

area of 37,761 km². Project Tiger helped increased the 

population of tigers from 1,200 in 1970s to 3,500 in 

1990s. 

The first ever all-India tiger census was conducted in 

1972 which revealed the existence of only 1827 tigers. 

Various pressures in the second half of the 20th century 

led to the progressive decline of wilderness resulting in 

the disturbance of viable tiger habitats. At the 

International Union for Conservation of Nature and 

Natural Resources (IUCN) General Assembly meeting in 

Delhi in 1969, serious concern was voiced about the 

threat to several species of wildlife and the shrinkage of 

wilderness in India. In 1970, a national ban on tiger 

hunting was imposed and in 1972 the Wildlife Protection 
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Act came into force. A task force was then set up to 

formulate a project for tiger conservation with an 

ecological approach. 

The project was launched in 1973, and various tiger 

reserves were created in the country based on a 'core-

buffer' strategy. The core areas were freed from all sorts 

of human activities and the buffer areas were subjected to 

'conservation oriented land use'. Management plans were 

drawn up for each tiger reserve based on the principles 

outlined below: 

• Elimination of all forms of human exploitation and 

biotic disturbance from the core area and rationalization 

of activities in the buffer zone. 

• Restricting the habitat management only to repair the 

damages done to the eco-system by human and other 

interferences so as to facilitate recovery of the eco-

system to its natural state. 

• Monitoring the faunal and floral changes over time and 

carrying out research about wildlife. 

Initially, 9 tiger reserves were established in different 

States during the period 1973-74, by pooling the 

resources available with the Central and State 

Governments. These nine reserves covered an area of 

about 13,017 km² viz Manas (Assam), Palamau (Bihar), 

Similipal (Orissa), Corbett (U.P.), Kanha (M.P.), 

Melghat (Maharashtra), Bandipur (Karnataka), 
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Ranthambhore (Rajasthan) and Sunderbans (West 

Bengal). 

The project started as a Central Sector Scheme with 

the full assistance of Central Government until 1979-80: 

later, it become a 'centrally Sponsored Scheme' from 

1980-81, with equal sharing of expenditures between the 

center and the states.  

The World Wildlife Fund for Nature has given 

Project Tiger assistance in the form of equipments, 

expertise and literature worth US $ 1 million. Project 

Tiger was a pet project of Indira Gandhi, the then Prime 

Minister of India. 

The main achievements of this project are excellent 

recovery of the habitat and consequent increase in the 

tiger population in the reserve areas, from a mere 268 in 

9 reserves in 1972 to above one thousand in 28 reserves 

in 2006. Tigers, being at the apex of the food chain, can 

be considered as the indicator of the stability of the 

ecosystem.  

For a viable tiger population, a habitat should 

possess a good prey base which in turn will depend on an 

undisturbed forest vegetation. Thus, 'Project Tiger' is 

basically the conservation of the entire ecosystem and 

apart from tigers, all other wild animals population have 

also increased in the project areas. In the subsequent Five 

Year Plans, the main thrust was to enlarge the core and 

buffer zones in certain reserves, intensification of 
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protection and eco-development in the buffer zones of 

existing tiger reserves, creation of additional tiger 

reserves and strengthening of the research activities. 

 

Project Elephant 

 

Project Elephant (PE), a centrally sponsored scheme, was 

launched in February 1992 to provide financial and 

technical support to major elephant bearing States in the 

country for protection of elephants, their habitats and 

corridors. It also seeks to address the issues of human-

elephant conflict and welfare of domesticated elephants. 

The Project is being implemented in 13 States / UTs, viz. 

Andhra Pradesh, Arunachal Pradesh, Assam, Jharkhand, 

Karnataka, Kerala, Meghalaya, Nagaland, Orissa, Tamil 

Nadu, Uttranchal, Uttar Pradesh and West Bengal. 25 

Elephant Reserves (ERs) extending over about 58,000 

km2 have been formally notified by various State 

Governments till now. The estimated population of wild 

elephants in 2002 was 26,413. 

Main activities of the Project are as follows: 

• Ecological restoration of existing natural habitats and 

migratory routes of elephants; 

• Development of scientific and planned management for 

conservation of elephant habitats and viable population 

of Wild Asiatic elephants in India; 
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• Promotion of measures for mitigation of man elephant 

conflict in crucial habitats and moderating pressures of 

human and domestic stock activities in crucial elephant 

habitats; 

• Strengthening of measures for protection of Wild 

elephants form poachers and unnatural causes of death; 

• Research on Elephant management related issues; 

• Public education and awareness programmes; 

• Eco-development and Veterinary care 

  

Project Hangul 

The Kashmir stag (Cervus affinis hanglu) also called 

Hangul is a subspecies of Central Asian Red Deer native 

to northern India. This deer lives in groups of two to 18 

individuals in dense riverine forests, high valleys, and 

mountains of the Kashmir valley and northern Chamba in 

Himachal Pradesh.  

In Kashmir, it's found in Dachigam National Park at 

elevations of 3,035 meters. These deer once numbered 

from about 5,000 animals in the beginning of the 20th 

century. Unfortunately, they were threatened, due to 

habitat destruction, over-grazing by domestic livestock, 

and poaching.  

This dwindled to as low as 150 animals by 1970. 

However, the state of Jammu & Kashmir, along with the 

IUCN and the WWF prepared a project for the protection 
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of these animals. It became known as Project Hangul. 

This brought great results and the population increased to 

over 340 by 1980. 

 

Indian Crocodile Conservation Project 

The Indian Crocodile Conservation Project is 

considered among the more successful of conservation 

initiatives in the world. It has pulled back the once 

threatened crocodilians from the brink of extinction and 

place them on a good path of recovery. The Project has 

not just produced a large number of crocodiles, but has 

contributed towards conservation in a number of related 

fields as well. The broad objectives of activities under 

crocodile project were as follows: 

• To protect the remaining population of crocodilians in 

their natural habitat by creating sanctuaries. 

• To rebuild natural population quickly through `grow 

and release' or `rear and release' technique - more than 

seven thousand crocodiles have been restocked - about 

4000 gharial (Gavialis gangeticus), 1800 mugger 

(Crocodylus palustris) and 1500 salt-water crocodiles 

(Crocodylus porosus)  

• To promote captive breeding,  

• To take-up research to improve management. 

• To build up a level of trained personnel for better 

continuity of the project through training imparted at 
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project-sites and through the (erstwhile) Central 

Crocodile Breeding and Management Training 

Institute, Hyderabad. 

• To involve the local people in the project intimately 

   

GOI – UNDP Sea Turtle Project  

A significant proportion of world’s Olive Ridley 

Turtle population migrates every winter to Indian coastal 

waters for nesting mainly at eastern coast. With the 

objective of conservation of olive ridley turtles and other 

endangered marine turtles.  

Ministry of Environment & Forests initiated the Sea 

Turtle Conservation Project in collaboration of UNDP in 

November, 1999 with Wildlife Institute of India, 

Dehradun as the Implementing Agency. The project is 

being implemented in 10 coastal States of the country 

with special emphasis in State of Orissa. Total financial 

allocation for the project is Rs.1.29 crores.  

The project has helped in preparation of inventory 

map of breeding sites of Sea Turtles, identification of 

nesting and breeding habitats along the shore line, and 

migratory routes taken by Sea Turtles, development of 

guidelines to safeguard and minimize turtle mortality, 

development of national and international cooperative 

and collaborative action for Sea Turtle Conservation, 

developing guideline plans for tourism in sea turtle areas 
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and developing infrastructure and human resources for 

Sea Turtle Conservation.  

One of the important achievements have been 

demonstration of use of Satellite Telemetry to locate the 

migratory route of Olive Ridley Turtles in the sea and 

sensitizing the fishermen and State Government for the 

use of Turtle Exclusion Device (TED) in fishing trawlers 

to check turtle mortality in fishing net. 

 

Action Plan for Vulture Conservation of India  

India has nine species of vultures in the wild. These 

are the Oriental White-backed Vulture (Gyps 

bengalensis), Slender billed Vulture (Gyps tenuirostris), 

Long billed Vulture (Gyps indicus), Egyptian Vulture 

(Neophron percnopterus), Red Headed Vulture 

(Sarcogyps calvus), Indian Griffon Vulture (Gyps 

fulvus), Himalayan Griffon (Gyps himalayensis), 

Cinereous Vulture (Aegypius monachus) and Bearded 

Vulture or Lammergeier (Gypaetus barbatus). The 

population of three species i.e. White-backed Vulture, 

Slender billed Vulture and Long billed Vulture in the 

wild has declined drastically over the past decade. 

The phenomenon of ‘Neck drooping’, where birds 

would exhibit this behaviour for protracted periods over 

several weeks before collapsing and falling out of trees, 

is the only obvious behavioural indication that birds are 

ill. Experiments showed that captive vultures are highly 
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susceptible to Diclofenac, and are killed by kidney 

failure leading to gout within a short time of feeding on 

the carcass of an animal treated with the normal 

veterinary dose.  

The ecological, social and cultural significance of 

vultures in India may be summed up as: scavenging on 

animal carcasses of animals and thereby helping keep the 

environment clean. In some areas the population of feral 

dogs, being the main scavenging species in the absence 

of vultures, has been observed to have increased. Both 

increases in putrefying carcasses and changes in the 

scavenger populations have associated disease risks for 

wildlife, livestock and humans. 

Because of the evidence of widespread and rapid 

population decline, all three vulture species were listed 

by IUCN, the World Conservation Union, in 2000 as 

‘Critically Endangered’. Unfortunately, the current 

captive populations in India are also not viable for any of 

the species and, therefore, complete extinction is likely to 

occur if no action is taken immediately.  

India also moved a IUCN motion in 2004 for vulture  

conservation, which was accepted in the form of the 

IUCN resolution which “called upon Gyps vulture Range 

countries to begin action to prevent all uses of diclofenac 

in veterinary applications that allow diclofenac to be 

present in carcasses of domestic livestock available as 

food for vultures; establishment of IUCN South Asian 
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Task Force under the auspices of the IUCN; Range 

countries to develop and implement national vulture 

recovery plans, including conservation breeding and 

release.” 

The workshop to prepare an Asian Vulture Recovery 

Plan held at Parwanoo in Himachal Pradesh, India in 

February 2004 recommended the establishment of 

captive holding and captive breeding facilities for three 

species of Gyps vultures at six different places in South 

Asia, besides implementing a ban on veterinary use of 

Diclofenac. These centres would serve as source for 

reintroduction of the birds after removal of the cause of 

mortality from the environment. 
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Conservation of Natural Resources: Resource Types 

and Degradations 

 

Man depends on plant and animals. Plants and animals in 

turn, are dependent on natural substance like air, water, 

soil, minerals, etc. All such resource existing in nature 

are called natural resources. 

Natural 

Resource 
Products or Services 

Air Wind energy 

Animals 
Foods (milk, cheese,) and clothing 

(wool, silk shirts, leather belts) 

Coal Electricity 

Minerals 
Coins, wire, steel, aluminium cans, 

jewellery 

Natural gas Electricity, heating 

Oil 
Electricity, fuel for cars and airplanes, 

plastic 

Plants 
Wood, paper, cotton clothing, fruits, 

vegetables 

Sunlight Solar power, photosynthesis 

Water Hydroelectric energy, drinking, cleaning 
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Renewable Natural Resource: Renewable resource are 

those which are regenerated through natural –cycles. For 

example, oxygen in the air is regenerated through 

photosynthesis by the plants and fresh water is renewed 

through the water-cycle. Therefore air and water are 

renewable natural resources, may exhaust after some 

time. This is because of the limited availability of 

substances in nature.   

Non-renewable Natural Resource: Non-renewable 

resources are those which are not replaced in the 

environment after their utilization. Metals, coal, gas, 
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minerals etc. are non-renewable resources. Man has to be 

very careful in using these resources so that he may 

obtain the maximum benefit from them. This is because 

these resource are limited in quantity and are not 

renewable.  

Water as a Renewable Natural Resource:  

Water is a renewable natural resource and vital for 

the lives. There is no substitute of water. Man uses water 

not only for drinking but also for a number of other 

activities like bathing, cooking, washing, irrigation, 

power generation and also as a means of transportation.  

Our water requirement is fulfilled entirely by nature. 

We get water through rainfall and from oceans, canals 

and wells. Whenever the water-cycle in nature is 

disrupted, the ecological- balance in nature is disturbed.  

Soil as a Renewable Natural Resource:  

Soil is also a renewable natural resource. Man 

depends on agriculture for food, clothing, medicine and 

many other necessities. Land is also being used for 

industrialization. We know that the surface of the earth is 

limited and so is its soil. 

Random and excessive cutting down of trees, 

quarrying for minerals and ores followed by heavy rains 

leads to washing away of the rich top soil necessary for 

plants. It may even lead to landslides causing great 

damage to man. Growing crop after crop of the same 

type without replenishing the nutrients that are used-up, 
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results in the land becoming useless for cultivation after a 

few years. If plants do not grow on the land, soil tends to 

be washed away by rain or wind causing soil erosion.  

Forest as a Renewable Natural Resource:  

Forest are one of the most useful renewable 

resources. They are our national wealth. They provide 

the best habitat for various kinds of wild animals. Forests 

are a must for the survival of animals. They purify air, 

control pollution to some extent, regulate the climate, 

control floods, prevent soil erosion and maintain soil 

fertility. We also get numerous useful products like 

wood, rubber, gum, resin, honey, bee wax, medicinal, 

bamboo, lac, timber etc. from plants. One of the most 

important uses of forest is that it helps in maintaining the 

ecological balance of a place. 

Deforestation, over-grazing, forest fire, and several 

pests and diseases have destroyed our forests. Forests are 

renewable resource only if man takes care to replant the 

trees which he cuts down.  

Wildlife as a Renewable Natural Resource: 

Deforestation and indiscriminate hunting has led to a 

depletion of wildlife. Wildlife includes all plants and 

animals that are not domesticated, but in strict sense, they 

are the undomesticated animals specially mammals, 

reptiles, birds, and fishes which are generally hunted. 

Killing of one species may cause considerable 

disturbance in the food-chain and food-web and thus may 
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upset other species. In the long term, these changes may 

also affected man.   

Snakes, for example, are feared by most and are 

therefore killed indiscriminately. However, all snakes are 

not poisonous. They play a key role in the balance of 

nature by acting as predator of rats and mice. Killing a 

large number of snakes leads to an increase in the 

population of rats and mice. Rats, in turn, damage crops 

and eat-up stored grain. Ultimately, this affects man.  

Due to over-exploitation of forests, many plants and 

animals have become extinct. The Cheetah, the Sikkim 

stag, the Mountain quail, the Pink headed duck etc. are 

examples of wild animals which have become extinct in 

India in recent times. Some species of cranes, bustards, 

partridges, pigeons, doves, hornbills, Kashmir stag, 

swamp-deer etc. have either become exceedingly scarce 

or are threatened with extinction. Wildlife is renewable 

only if indiscriminate hunting and deforestation is 

prevented. Hence, it is clear from the above that most of 

the renewable resource are exhaustible and needs to be 

taken about their utilization. The main causes of 

degradation of resources are as follows: 

1. Over-population: The demand for natural resource is 

increasing as the human population is increasing at a 

huge rate. 

2. Urbanization: More and more cities and towns are 

coming up for providing shelter and other basic 
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necessities for the ever increasing population. This 

has resulted in the depletion of some resources.  

3. Industrialization: Several new industries are being 

established in rural as well as urban areas to generate 

employment and to produce consumer articles for 

daily use. This has resulted in over exploitation of 

our natural resources.  

4. Deforestation: Deforestation means large scale 

cutting down of forests. The depletion of forests has 

also reduced the other renewable resources like soil, 

water and wildlife. 

5. Mining and Quarrying: Unscientific mining and 

quarrying for the extraction of minerals and ores 

have also depleted resources. 

6. Over-grazing: Over-grazing by cattle in general, 

sheep and goat in particular increase soil erosion. 

7. Intensive Agriculture: Repeated growing of the same 

crop year after-year and excessive use of fertilizer 

and pesticides reduces soil productivity and makes 

the soil sick.  

8. Insecticides: Pollution of environment, rivers, ponds, 

dams and oceans by insecticides and waste products 

of the industries have depleted wildlife.  

9. Forest Fires: Forest fires not only destroy vegetation 

but also wildlife.  
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10.  Plant Pests: Some bacteria, fungi, viruses, 

insects, pests and diseases cause great damage to the 

forests and other field crops.  

11.  Hunting: Many species of plants and animals 

have become extinct due to indiscriminate hunting. 

12.  Pollution: Pollution of air, water and soil is also 

depleting natural resource to a great extent.  

13.  Soil Erosion: Carrying away of top soil, which 

is rich with nutrients, by water or wind is called soil 

erosion. This causes damage to soil as well as plants. 

14.  Natural Forces: Natural forces such as 

landslides, earthquakes, floods, ice and snow also 

cause damage to plants, animals, soil, water etc. 

15.  Sewage and Town Refuse:  Improper disposal or 

treatment of sewage and town refuse also disturbs the 

ecological-balance in nature.  

16.  Dams & Canal: Construction of dams, canals 

and other water reservoirs also causes depletion of 

resources.  

Conservation of renewable natural resources  

Man’s progress in the present days in this world is 

directly dependent on renewable natural resources. If we 

wish to make steady progress, we should conserve 

natural resources so that they last longer for human 

welfare. It is, therefore, necessary that natural resources 

are to be used judiciously. 
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Conservation is defined as the judicious and wise use 

of natural resources, without wasting them and replacing 

them whenever possible. Thus, these resource can be 

utilized without causing any ecological imbalance. We 

should use only what is necessary. 

Conservation of soil:  

(1) Prevention of soil Erosion: Soil erosion can be 

prevented by the following methods: 

(a)  Trees should not be cut down unless absolutely 

necessary. Only a few trees should be cut down at one 

time and whenever possible trees should be planted 

(afforestation). Plants like bamboos and other suitable 

species should be planted. These plants help as binders 

by not allowing top soil to run down with the flow of 

water. The roots of these plants hold the soil firmly 

together.  

(b) Trees should be planted in rows. Trees planted in 

rows act as wind-breakers. They break the force and 

speed of a strong wind and prevent it from carrying away 

the fertile top soil and help to prevent wind erosion. 

(c) In agricultural fields, there should be proper irrigation 

and drainage system so that top soil is not washed away 

with the flow of water. 

(d) On slope of hills, contour-farming or terrace-farming 

should be practiced to prevent direct loss of top soil, due 

to water running down the slopes. 
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(e) Agricultural land should not be left unused for a long 

time to prevent wind erosion. Cultivation of crops should 

be a regular feature. 

(2) Preservation of Soil Fertility:  

(a) The same crop should not be grown year after year. 

This result in the depletion of essential elements of a 

particular type in the soil. Different crop should be sown 

in different seasons. The practice of crop or a leguminous 

crop alternately with any other crop. This is because the 

root nodules of leguminous plants contain the bacteria 

rhizobium which has the capacity to fix atmospheric 

nitrogen.  

(b) Green manure or synthetic fertilizers should be added 

to the soil to replace what is taken up by plants as 

nutrients.  

(c)  Agriculture Development Officer or Gram Sevak 

should be consulted for the type of fertilizer to be used 

for different crops. 

Conservation of water:  

There are two main methods for conservation of water:- 

Maintenance of the Water-cycle:  

(a) Healthy forests are essential for facilitating 

rainfall in various regions. Therefore, the water-cycle 

will depend on the preservation and planting of trees.  

(b) The water in swamps, marshes, tanks and lakes 

must be carefully guarded. Wetland areas should not 
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be filled with mud and reclaimed as land as they play 

an important role in the water-cycle. 

 Prevention of water Pollution: 

(a) Industries should be advised not to empty their 

industrial wastes directly into lakes and rivers. If all 

the waste is to be poured into running water or lakes, 

the waste material should be treated and filtered out. 

(b) Ship and oil tankers should not dump their oil in 

the oceans. 

(c) The organic wastes from cities should not be 

allowed to pollute the surrounding water. Special 

sewage plants should be made to bring about 

oxidation of sewage. Finally, the water free of 

sewage should be released into rivers or lakes. 

Conservation of forests: 

         The maintenance and upkeep of forests is called 

forest conservation. Conservation of forests aims at 

management of forest in such a way as to maintain them 

at the optimum level and derived optimum sustainable 

benefit for the present as well as for future generation. 

(a)  Weeds, damaged tree, crowded trees, diseased trees 

etc. should be removed. 

(b) Extraction of timber should not interfere with 

watershed protection. Tree-felling should be matched by 

tree-planting programmes. Sustained Yield Block 

Cutting should be followed. Cutting is allowed only in 

their regeneration capacity. 
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(d) Forest fire must be prevented. The use of firewood 

should be discouraged to reduce pressure on more 

valuable natural forests. Other sources of energy, such as 

bio-gas, should supplement firewood. 

Conservation (preservation) of Wildlife:  

         Conservation is defined as the management of 

human use of the biosphere so that it may yield the 

greatest sustainable benefit to present generation while 

maintaining its potential to meet the needs and 

aspirations of future generations. 

          It is scientific management of wildlife so as to 

maintain it at its optimum level and derive sustainable 

benefit for the present as well as future generations. 

         The conversation of wildlife is directly related to 

healthy and better forests. Wildlife conservation includes 

protection, preservation, perpetuation of rare species of 

plants and animals in their natural habitats. 

Conservation of living resources has three specific 

objectives: 

(1) To maintain essential ecological process and life-

supporting systems. 

(2)  To preserve the diversity of species or the range 

of genetic material found in the world’s organisms. 

(3)  To ensure sustainable utilization of species and 

ecosystems which support millions of rural 

communities as well as major industries. 
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Thus, conservation of living resources is a complex 

operation which is specifically concerned with plants, 

animals and the micro-organisms; and with those non-

living elements of the environment on which they 

depend. 

 

Human impact on Terrestrial and Aquatic resources 

 

Human impacts on terrestrial resources occurs in 

very different ways, such as: overharvesting, climatic 

change, environmental pollution (air pollution, 

eutrophication, and acid rain), desertification, 

urbanization, habitat fragmentation & destruction, 

biodiversity threats etc. 

Overharvesting, intensive cultivation or overexploitation 

of natural resources is also a big threat to biodiversity. 

• This human activity refers to a rate of exploitation or 

utilization that exceeds the cycling capacity of the 

natural resource.  

• It is useful to examine the various types of natural 

resources in relation to their cycling time. From this 

point of view, renewable resources can be considered 

as those with short cycling times (grass, timber) and 

non-renewable resources as those with very long 

cycling times (coal, oil).  
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• Any resource can be non-renewable, however, if the 

demand and rate of utilization exceed its cycling 

capacity. 

Desertification:  

• Conversion of grassland or arid land into a desert 

through indiscriminate human actions magnified by 

droughts. Such actions include overgrazing, repeated 

burning, intensive farming, deforestation and 

stripping of vegetation for firewood.  

• Major causes of desertification include Overgrazing 

& poor grazing management 

•  Deforestation - the permanent destruction of 

indigenous forests and woodlands for agriculture 

•  Destruction of vegetation in arid regions 

•  Expanding human population 

•  Urbanization 

•  Environmental protection as a low priority 

Major Environmental Issues 

• Pollution of Air, Water and Land 

• Hazardous Chemicals and Wastes 

• Land Degradation 

• Loss of Biodiversity 

• Ozone Depletion 

• Climate Change 
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Loss of natural and cultural resources 

• Rapid population growth and the effects of 

urbanization, industry and harvesting practices on the 

ecosystem 

• Rapid and wasteful use of resources 

• Degradation of the earth’s environmental systems 

 

Environmental Impact (I) (depends on three factors) 

1. The number of people (population size, P) 

2. The average number of units of resource each 

person uses (per capita consumption, A) 

3. The amount of environmental degradation and 

pollution produced for each unit of resource used 

(destructiveness of the technologies used to provide 

and consume resources, T) 

                                              I = P x A x T 

Pollution can affect all areas of the environment and it is 

divided into the following: 

Air Pollution - the emission of any impurity into the air, 

such as smoke (including tobacco smoke), dust, cinders, 

solid particles, gases, mists, fumes, odours and 

radioactive substances. 

Water Pollution – pollutants being added to ground 

water, surface water environments and marine water 

environments 
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Thermal Pollution – changes in water temperature due 

to additions of hot or cold water to a natural water system 

– often heated water from cooling at power plants 

Soil Pollution – pollutants being added to soil by 

agricultural runoffs, unclean technology, waste disposal 

Noise Pollution – excess noise from industrial and 

urbanization activities 

Light Pollution – excess night lighting around urban 

areas which can impact life cycles or organisms 

Radioactive Pollution – radioactive waste and nuclear 

accidents 

Depletion of the Ozone Layer 

• Scientists also fear that the ozonosphere (or ozone 

layer of the atmosphere) is being depleted by the 

chemical action of chlorofluorocarbons emitted from 

aerosol cans and refrigerators and by pollutants from 

rockets and supersonic aircraft. Depletion of the 

ozone layer, which absorbs ultraviolet radiation from 

the Sun, would have serious effects on living 

organisms on the Earth's surface, including 

increasing frequency of skin cancer among humans. 
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Acid Rain 

• Another climatic effect of pollution is acid rain. The 

phenomenon occurs when sulfur dioxide and 

nitrogen oxides from the burning of fossil fuels 

combine with water vapour in the atmosphere. The 

resulting precipitation is damaging to water, forest, 

and soil resources. It is blamed for the disappearance 

of fish from many lakes. Reports also indicate that it 

can corrode buildings and be hazardous to human 

health. The international scope of the problem has 

led to the signing of international agreements on the 

limitation of sulfur and nitrogen oxide emissions. 

 

Climatic Change  

• We know that the global climate is currently 

changing. The last decade of the 20th Century and the 

beginning of the 21st have been the warmest period 

in the entire global instrumental temperature record, 

starting in the mid-19th century. 

• Climate change is likely to have considerable 

impacts on most or all ecosystems. The distribution 

patterns of many species and communities are 

determined to a large part by climatic parameters, 

however, the responses to changes in these 

parameters are rarely simple. At the simplest level, 
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changing patterns of climate will change the natural 

distribution limits for species or communities.  

Habitat Fragmentation and Destruction 

• Habitat destruction and fragmentation is a process 

that describes the emergences of discontinuities 

(fragmentation) or the loss (destruction) of the 

environment inhabited by an organism. Causes 

include: 

• Conversion to human-made uses: urbanization, 

deforestation, etc. 

• Fragmentation—natural geographic ranges are “cut 

up” due to construction, farming, etc 

• Simplification—clearing and cleaning up land areas 

of natural debris; stream channelization, etc. 

• Intrusion—interference with species: 

telecommunication lighted towers attracting 

migrating birds, casing collisions and entanglement 

in wires, etc. 

• It results in 

• Loss of resident species 

• Loss of food sources 

• Loss of ecosystem functions provided by the habitat 

Biodiversity Threats 

Types of Biodiversity: 

Genetic diversity – varies in the genetic make-up among 

individuals within a single species 
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Species diversity – variety among the species or distinct 

types of living organisms found in different habitats of 

the planet 

Ecological diversity – variety of forests, deserts, 

grasslands, streams, lakes, oceans, wetlands, and other 

biological communities 

Causes: 

Habitat loss & Fragmentation 

Climate Change 

Over use and exploitation 

Deforestation 

Non-sustainable agricultural practices: over-cultivation, 

etc. 

Overfishing 

Excessive hunting 

Illegal poaching 

Illegal exotic species trade 

Human Impact on Aquatic resource 

 

Aquatic resource threatened by sediment in water? 

• Sediments occur in water bodies both naturally and 

as a result of various human actions. When they 

occur excessively, they can change our water 

resources.  

• Sediments occur in water mainly has a direct 

response to land use, changes and agricultural 

practices, although sediment loads can occur 
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naturally in poorly vegetated terrains and most 

commonly in arid and semiarid climates following 

high intensity of rainfall.    

• Globally, the effects of excessive sedimentation 

commonly extend beyond our freshwater systems 

and threaten coastal habitats, wetlands, fish and coral 

reefs in marine environments. 

• Sedimentations can also reduce the capacity of 

reservoirs and make it   difficult for ships to navigate 

in water ways.  

• UNESCO’s International Sediment Initiative (ISI) 

project will attempt to improve the understanding of 

sediment phenomena, and provide better protection 

of the aquatic and terrestrial environments. 

Consequences of excessive water withdrawal 

• Around the world certain lakes, rivers and inland 

seas are in the process of drying up because too 

much water is being drawn from them or from their 

tributaries. Groundwater, too, is used faster than it is 

replenished, as is clear from a growing number of 

reports documenting sharp drops in aquifer levels. In 

many cases, drought periods have compounded this 

well documented trend. 

• The Niger, the Nile, the Ganges, the Tigris, the 

Euphrates, the Yangtze, the Colorado, and the Rio 

Grande are just some of the major rivers suffering 

substantial reductions in flow.  
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• Numerous lakes and inlands seas are shrinking 

dramatically in many geographic regions.  

• These problems persist though their causes have 

been evident for quite some time. Foremost are the 

very inefficient ways in which water is supplied to 

farms and cities, deforestation, and the failure to 

properly manage and control the withdrawal of 

water, and to think of more economic ways to use 

water. 

• Not enough consideration has been given to 

minimizing the use and conserving water resources. 

Instead the supply has been further strained by the 

construction of new reservoirs and inappropriate 

diversions.  

• The threat to groundwater is not as obvious as that to 

lakes and rivers. There is less visual evidence and the 

effects of withdrawing too much groundwater take 

longer to recognise.  

• In the last half century, pumping from aquifers 

increased globally. But often the benefits bigger 

harvests for example were short lived, ultimately 

resulting in lower water tables, drilling of deeper 

wells, and sometimes, even the depletion of the 

groundwater source 

Eutrophication and Oligotrophication  

• Freshwater ecosystems go through eutrophication or 

oligotrophication. Eutrophication is an aging process 
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in the life cycle of a lake, pond or slow moving 

stream. When this occurs, a lot of dead organic 

matter settles at the bottom of the water. It all 

decomposes and forms an ever growing layer of silt. 

This can take many thousand years to complete. The 

other aging process is known as oligotrophication. 

This is a total opposite of eutrophication, it is 

nutrient poor. 

• Lakes face two basic kinds of environmental 

problems which are: threats to water quality and the 

deterioration of shore land.  

• Pollution by industries, shipping and poor 

agricultural practices have lead to poisoning of the 

water. Also changes in temperature lead to 

accelerated eutrophication.   

• Eutrophication is an overload of different nutrients in 

the water which put an excessive demand on the 

oxygen content of the water, resulting in the 

Chemical biological death of a lake.  

Different kinds of pollution affect water resources 

• Humans have long used air, land and water resources 

as ‘sinks’ into which we dispose of the wastes we 

generate. These disposal practices leave most wastes 

inadequately treated, thereby causing pollution. This 

affects, surface waters and groundwater as well as 

degrading ecosystems.  
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• The sources of pollution that impact our water 

resources can develop at different scales (local, 

regional and global).    

• Identification of source types and level of pollution is 

a prerequisite to assessing the risk of the pollution 

being created to both the aquatic systems and, 

through that system, to humans and the environment. 

With the knowledge of the principal sources of the 

pollution, the appropriate mitigation strategy can be 

identified to reduce the impact on the water 

resources. 

• Wastes that people dispose of can pollute the air, the 

land, and water resources. They affect the quality of 

rainwater and of water resources both above and 

below ground, and damage natural systems. 

• The causes of freshwater pollution are varied and 

include industrial wastes, sewage, runoff from 

farmland, cities, and factory effluents, and the build-

up of sediment. 

• Emissions from factories and vehicles are released 

into the air. They can travel long distances before 

falling to the ground, for instance in the form of acid 

rain.  

• The emissions create acidic conditions that damage 

ecosystems, including forests and lakes. The 

pollution that passes directly into water from 
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factories and cities can be reduced through treatment 

at source before it is discharged.  

• It is harder to reduce the varied forms of pollution 

that are carried indirectly, by runoff, from a number 

of widely spread nonpoint sources, into freshwater 

and the sea. 

• Only a small percentage of chemicals are regulated, 

and concern is growing about contamination by 

unregulated chemicals.  

• A variety of pharmaceutical products, such as 

painkillers and antibiotics, are having an impact on 

water resources above and below ground. 

Conventional water treatment does not work for 

many of them. 

• Sewage and runoff from farms, farmlands and 

gardens can contain nutrients, such as nitrogen and 

phosphorus, that cause excessive aquatic plant 

growth, and this in turn has a range of damaging 

ecological effects. 

• The effects of pollution on land (and in water) are to 

favour small bodied, rapidly reproducing organisms 

that do not depend on complex food webs.  

• The process of simplification and impoverishment is 

now global and affects terrestrial and aquatic 

communities alike. It is the continuously expanding 

result of chronic intrusions on natural systems by 

human influences. The impoverishment threatens all 
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life because it reduces systematically the capacity of 

the earth to support plants. 

• In rivers, the most widespread pollutant in 

geographic terms is phosphorus, which results in the 

development of large quantities of seasonal plant 

growth, leading to other types of impact such as 

perturbed oxygen and pH cycles, organic pollution 

and massive growth of toxic algae. The report also 

confirms that excess ammonium is present in many 

rivers.  

• Excessive level of nitrates, observed in many 

previous studies, represent a widespread degradation 

of river water and, locally, nitrate concentrations 

may prevent human uses of water. 

• In coastal marine waters, the frequency and 

geographic extent of eutrophication phenomena are 

increasing, even in marine areas previously believed 

to be unaffected. 

 

  



187 
 

Conservation of invertebrates with special reference 

to corals and butterflies 

 

Corals are invertebrate belonging to a large group of 

colourful and fascinating animals called Cnidaria. Other 

animals in this group that you might have seen on the 

beach include jelly fish and sea anemones. Although 

cnidarians exhibit a wide variety of colours, shapes and 

sizes, they all share the same distinguishing 

characteristics; a simple stomach with a single mouth 

opening surrounded by stinging tentacles.  

Each individual coral is called a polyp, and most live 

in groups of hundreds to thousands of genetically 

identical polyps that form a 'colony'. The colony is 

formed by a process called budding, which is where the 

original polyp literally grows copies of itself. 
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• Coral are generally classified as either "hard coral" 

or "soft coral". There are around 800 known species 

of hard coral, also known as the 'reef building' corals.  

• Soft corals, which include sea fans, sea feathers and 

sea whips, don't have the rock like calcareous 

skeleton like the others, instead they grow wood like 

cores for support and fleshy rinds for protection.  

• Soft corals also live in colonies that often resemble 

brightly coloured plants or trees, and are easy to tell 

apart from hard corals as their polyps have tentacles 

that occur in numerals of 8, and have a distinctive 

feathery appearance.  

• Soft corals are found in oceans from the equator to 

the north and south poles, generally in caves or 

ledges. Here, they hang down in order to capture 

food floating by in the currents that are usually 

typical of these places. 

• Hard corals extract abundant calcium from 

surrounding seawater and use this to create a 

hardened structure for protection and growth.  

• Coral reefs are therefore created by millions of tiny 

polyps forming large carbonate structures, and are 

the basis of a framework and home for hundreds of 

thousands, if not millions, of other species.  

• Coral reefs are the largest living structure on the 

planet, and the only living structure to be visible 

from space. 
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• As we currently know them, coral reefs have evolved 

on earth over the past 200 to 300 million years, and 

over this evolutionary history, perhaps the most 

unique feature of corals is the highly evolved form of 

symbiosis. 

• Coral polyps have developed this relationship with 

tiny single celled plants, known as zooxanthellae. 

Inside the tissues of each coral polyp live these 

microscopic, single celled algae, sharing space, gas 

exchange and nutrients to survive. 

• Coral reefs are part of a larger ecosystem that also 

includes mangroves and sea grass beds.  

• Mangroves are salt tolerant trees with submerged 

roots that provide nursery and breeding grounds for 

marine life, that then migrate to the reef. 

• Mangroves also trap and produce nutrients for food, 

stabilise the shoreline, protect the coastal zone from 

storms, and help filter land based pollutants from run 

off.  

• Sea grasses are flowering marine plants that are a 

key primary producer in the food web. They provide 

food and habitat for turtles, seahorses, fish and 

foraging sea life such as urchins and sea cucumbers, 

and are also a nursery for many juvenile species of 

sea animals.  
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• Seagrass beds are like fields that sit in shallow 

waters off the beach, filtering sediments out of the 

water, releasing oxygen and stabilising the bottom. 

• Coral reefs are found throughout the oceans, from 

deep, cold waters to shallow, tropical waters. 

Temperate and tropical reefs however are formed 

only in a zone extending at most from 30°N to 30°S 

of the equator; the reef building corals preferring to 

grow at depths shallower than 30 m (100 ft.), or 

where the temperature range is between 16 – 32 C, 

and light levels are high. 

• The world’s corals and coral reef ecosystems are in 

crisis. In just a few decades, scientists warn, these 

“rainforests of the sea” and all their rich biodiversity 

could disappear completely.  

• While corals face numerous dangers, the overarching 

threats of global warming and ocean acidification are 

the greatest, and they’re accelerating the decline of 

corals around the world.  

• The year 2009 marked the warmest ocean 

temperatures ever recorded, putting corals at risk and 

foreshadowing what we can expect as climate change 

continues. Urgent action is needed to save the 

world’s coral reefs from extinction. 

• Major threats to coral reefs and their habitats include: 

• Destructive fishing practices: These include 

cyanide fishing, blast or dynamite fishing, bottom 
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trawling, and muroami  (banging on the reef with 

sticks). Bottom trawling is one of the greatest threats 

to cold-water coral reefs 

• Overfishing: This affects the ecological balance of 

coral reef communities, warping the food chain and 

causing effects far beyond the directly overfished 

population. 

• Careless tourism: Careless boating, diving, 

snorkeling, and fishing happens around the world, 

with people touching reefs, stirring up sediment, 

collecting coral, and dropping anchors on reefs. 

Some tourist resorts and infrastructure have been 

built directly on top of reefs, and some resorts empty 

their sewage or other wastes directly into water 

surrounding coral reefs. 

• Pollution: Urban and industrial waste, sewage, 

agrochemicals, and oil pollution are poisoning reefs. 

These toxins are dumped directly into the ocean or 

carried by river systems from sources upstream. 

Some pollutants, such as sewage and runoff from 

farming, increase the level of nitrogen in seawater, 

causing an overgrowth of algae, which smothers' 

reefs by cutting off their sunlight. 

• Sedimentation: Erosion caused by construction 

(both along coasts and inland), mining, logging, and 

farming is leading to increased sediment in rivers. 

This ends up in the ocean, where it can 'smother' 
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corals by depriving them of the light needed to 

survive. The destruction of mangrove forests, which 

normally trap large amounts of sediment, is 

exacerbating the problem. 

• Coral mining: Live coral is removed from reefs for 

use as bricks, roadfill, or cement for new buildings. 

Corals are also sold as souvenirs to tourists and to 

exporters who don't know or don't care about the 

longer term damage done, and harvested for the live 

rock trade. 

• Climate change: Corals cannot survive if the water 

temperature is too high. Global warming has already 

led to increased levels of coral bleaching, and this is 

predicted to increase in frequency and severity in the 

coming decades. Such bleaching events may be the 

final nail in the coffin for already stressed coral reefs 

and reef ecosystems. 

• Functions of Coral Reefs: Coral reefs are important 

for many different reasons aside from supposedly 

containing the most diverse ecosystems on the 

planet.  

• They protect coastlines from the damaging effects of 

wave action and tropical storms provide habitats and 

shelter for many marine organisms are the source of 

nitrogen and other essential nutrients for marine food 

chains assist in carbon and nitrogen fixing help with 

nutrient recycling. 
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• Coral reefs are some of the most diverse and 

valuable ecosystems on Earth. Coral reefs support 

more species per unit area than any other marine 

environment, including about 4,000 species of fish, 

800 species of hard corals and hundreds of other 

species. 

• This biodiversity is considered key to finding new 

medicines for the 21st century. Many drugs are now 

being developed from coral reef animals and plants 

as possible cures for cancer, arthritis, human 

bacterial infections, viruses, and other diseases. 

• Healthy reefs contribute to local economies through 

tourism. Diving tours, fishing trips, hotels, 

restaurants, and other businesses based near reef 

systems provide millions of jobs and contribute 

billions of dollars all over the world. 

 

Conservation of butterflies 

• The plant and animal specific interaction exist in 

nature, the depletion in butterfly population will 

adversely affect the pollination process and thereby 

set an imbalance in nature reproduction process of 

plants. 

• Four butterflies and over 60 moths became extinct 

during the last century. Three quarters of butterflies 

are in decline and many moths are also facing an 

uncertain future. 
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• The 56 species in Britain and Ireland are under threat 

today from unprecedented environmental change. 

Butterflies and moths have been recognised by the 

Government as indicators of biodiversity. Their 

fragility makes them quick to react to change so their 

struggle to survive is a serious warning about our 

environment. 

• Habitats have been destroyed on a massive scale, and 

now patterns of climate and weather are shifting 

unpredictably in response to pollution of the 

atmosphere but the disappearance of these beautiful 

creatures is more serious than just a loss of colour in 

the countryside. 

• In India, protection has been assured to butterflies 

and their natural habitats under the Wildlife 

Protection Act, 1972. There is seriously thinking in 

regard to start butterfly culturing in India. This will 

check the dwindling of natural populations of 

butterflies in nature and help to protect the 

endangered species of insects. 

• Apart from the honey bee (apis sp.), culturing certain 

species of moths, namely Bombyx mori (family: 

Bombycidae), Antherea assamensis (Family: 

Saturnidae) and other non-mulberry silk moths like 

eri and muga moths are regularly practised in India. 

Associated research activities are going on in the 

Research and Development laboratories of the 
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Central Sericultural Reasearch and Training Institute 

(CSRTI), Mysore, Central Sericultural Research 

station (CSRS), Behrampur and Central Tassar 

Research Station (CTRS) Ranchi with their field 

station in different parts of the country. Except in 

some places like Shilong, some attempts have been 

made to rear butterflies.  

 

Butterfly species of India  

      Both butterflies and moths are considered as 

important items and these are grouped under the 

Lepidopetra (meaning scaly wings). There are about 

1,40,000 species included under this order spread all over 

the world. In India, we have more than 1,430 species and 

their sub-species belonging to 10 families are reported. 

1. Papillionidae 

2. Pteridae 

3. Danaidae 

4. Satyridae 

5. Amathusiidae 

6. Nymphalidae 

7. Acraeide 

8. Erycinidae 

9. Lycaenidae 

10. Hesperiidae 
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Papillionidae 

Members of this family are also known as ‘swallow 

tails’ because of the tail in the hind wings in most of the 

species. They are moderately small to large in size with 

beautiful bird-like wings. Some are tails-less. Of the total 

217 members, 23 species are endangered and 18 are 

extinct prone species. Some species possess large wings. 

The larvae of these members are phytophagus, feed on 

plant species belonging to Family Aristolochiaceae 

(Aristolochia and Bragantia), Family Annonaceceae 

(Anona polyalthia), Family Lauraceae (Machilus, Litsea, 

Cinnamomum), Family Ruttaceae (Citrus, Aegle, 

Atlantia, Glycosmis). 

Pteridae 

These are predominantly white and yellow and some 

species like ‘the great orange tip’ are quite beautiful and 

attractive. These are gregarious feeders found 

congregating near puddles, wet places and along streams 

in the open sun. However, the females avoid direct 

sunlight and live in the shade. About 180 species are 

reported from India, 26 are endangered and seven 

extinct-prone species. The majority of the larvae are 

plant feeders. They feed on Family Beriberidaceae 

(Berberis), Family Capparidaceae (Capparis, Cadaba, 

Maerun), Family Cruciferaceae (Cabbage), Family 

Euphorbiaceae (Hymicyelia), Family Leguminosae 
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(Casia, Albizia, Wagatea, Butea), Family Loranthaceae          

(Lornathus).   

Danaidae 

Member of this family are known as tree nymphs 

(Hestia), tigers (Danaeus) and the crows (Euploeae). The 

larvae mostly feed on the following flora: Family 

Apocynaceae (Agonasma,Vallaris, Ichnocarpus), Family 

Asclepidaceae        (Allcophania), and Family Urticaceae  

(Ficus).  

There are 77 species in India, of which seven are 

endangered and three near extinction.     

Satyridae   

These are mostly brown in colour and  prefer to live 

in the shade of trees in forest. They are attracted by 

flowers but visit ripe fruits to suck the sap and toddy. 

Most species show seasonal variation in shape, colour 

and pattern of wings. This family possesses 330 species 

of which 71 are endangered and 18 threatened. They 

mostly feed on palm species, grasses, bamboos and other 

plants. Amathusiidae 

These are large and of various colours. Some have 

iridescent colour. Their wings are usually used as 

jewellery. These are popularly known as jungle queen, 

jungle king, palm king, etc. There are about 50 species of 

which 14 are endangered and three threatened. 

Nymphalidae 
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These are bright and brilliant in colour. All the 

members are lovers of flowers and hence visit flowers in 

the open sun. Some of the species are sexually dimorphic 

and some change their shape seasonally. Because of their 

beautiful colours they have been named as Raja, Nawab, 

Baron, Duke, Duchess, Princess, Admiral, Sergeant, 

Sailor, Leopard, Lacewing, etc.  

They are cosmopolitan in distribution and the larvae 

feed on the following flora:  

   Family Acanthaceae         (Asteracantha, Barleria), 

   Family Anacardiaceae      (Anacardium), 

   Family Berberidaceae       (Berberis), 

   Family Bixaceae                (Flacorutia, 

Hydnocarpus), 

   Family Compositae            (Blumea), 

   Family Convululaceae       (Sweet potato), 

   Family Curcubitaceae        (Bryonia), 

   Family Leguminosae          (Acacia, Albizia, 

Dalbergia, Tamrindus),  

   Family Malvaceae              ( Hibiscus, Sida), and 

   Family Myrtaceae               (Caryeya) and various 

other plants.  

These insect are attracted by rotting dung, fruit and 

organic material. In India, there are 430 species already 

recorded, of which 91 are rare and 45 are threatened 

species.  
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Acraeidae: 

These group is represented by only one genus and 

two species in India. The larvae feed on the following 

flora: 

     Cucurbitaceae         (Cucumber), 

     Loganiaceae             (Buddleaia), 

     Malvaceae                (Hibiscus), 

     Passifloraceae          (Passiflora), and  

     Articaece                   (Boehmeria). 

     Like Danaidae, the adult and young stages produce 

bad odour as a protection measure against predators.  

Erycinidae: 

 This family includes 90 species of which five are 

endangered. These are confined to hilly areas and prefer 

thick forests. Their larvae feed on members of families 

like Urticaece, Mysrsinaceae and monocotyledon plants.  

Lycaenidae: 

These are usually blue in colour, very delicate and 

except for a few genera where larvae are cannibals or 

carnivores, the majority of them feed on large number of 

forest plants belonging to various genera. Some species 

possess bright and iridescent wings and dull colour on 

the dorsal side. This family contains the largest number 

of species. There are about 650 species reported in India 

of which 130 are rare and 50 threatened.  
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Hesperiidae: 

All the members of this family are moths, and 

popularly known as ‘The Skippers’. Usually brown 

orange and green in colour or with metallic tinge. The 

majority of them often visit flowers. Some are attracted 

by the droppings of birds and animals. The larvae feed on 

both monocotyledon and dicotyledon plant species. In 

India, there are 480 species of which 12 are endangered. 

Protection measures: 

Through research on the insect morphology, 

physiology, reproduction and aerodynamics is being 

conducted in agricultural and traditional universities, it is 

mostly degree-oriented. Instead, it should be oriented to 

culture the important lepidopterans as a heritage and as a 

means of earning revenue. 

Scope: 

1. A Detailed survey of the species biodiversity of 

Lepidopetrans in all the four zones is required. 

2. Internationally attractive butterflies species and their 

hybrids should be reared in separate insectories. 

3. Locally reared insect cabins may be sold in the 

domestic market in the form of greetings. 

4. Once considerable success is attained in insect 

culturing, they may be released in the international 

market. 
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5. This type of effort will save most of the endangered 

and threatened species from extinction and will help 

in enriching the species diversity of the country. 

6. Attention should be given while using broad 

spectrum pesticides. Use of most target-oriented and 

biological insecticides may be recommended. 

 

Overview of conservation of Forest & Grassland 

resources 

        

Conservation of forest resource: Forest are extensively 

self-sustained wooded tracts of land with a biotic 

community predominated by woody vegetation 

consisting of trees and shrubs with a close canopy. 

Forests vary a great deal in compositions and densities 

and are distinct from meadows and pastures. Woodland 

is closer to human habitations possesses an open canopy 

and is managed and maintained by human-beings. 

       Forests are of immense importance to the life and 

prosperity of human-beings and of nations. Forests and 

woodland provide a rich variety of goods useful to both 

affluent industrial societies and the rural poor. They give 

the following benefits: 

Timber:  

•  Wood is the major forest produce. The timber and 

sawn-up wood (saw dust) obtained from forests are 
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used as basic material for building house particularly 

in rural areas.  

• Wood, on the other hand, is used as a temporary 

structural support for the construction of buildings 

and bridges.  

• It is a raw material for making doors, window, 

furniture, poles, posts, railway sleepers carts, 

ploughs, tool handles, matches, sports, goods etc.  

  

Fuel Wood/Fire Wood:  

• In developing countries, heaviest demand on forests 

is for fuel wood. More than 1500 million people 

depend on wood to cook and keep warm.  

• About 58% of the total energy used in Africa and 

42% in South-East Asia comes from fuel wood.  

• In Gambia, a family spends 360 women days/year to 

gather fuel wood. 

Economical uses: 

(a) Minor/Major Forest Produce (MFP): 

• It includes all forest products other than wood.  

• Its contribution to the economy is not negligible. 

Bamboo, paper, food, essential oil and perfumes, 

tannins, gums, resin, dyes, camphor, species, drugs, 

rudraksh, animal product, horns, hides, antlers, ivory 

are the item of economic value. 

Supports in Economy: 



203 
 

• Forest play a vital role in the life and economy of all 

the tribes living in their laps.  

• They provide food (tubers, root, leaves and fruits of 

plants and meat from animals), medicines and other 

products of commercial use, which forms a viable 

forest based subsistence pattern.    

Ecological Uses: 

Protection of Biodiversity, Land & Environment: 

• Forest are large biotic communities. They provide 

shelter and sustenance for a large number of diverse 

species of plants, animals and micro-organism. 

• They protect the environment. They prevent erosion 

of the soil by wind and water. Trees provide shade 

which prevents the soil from becoming too dry and 

friable during summer. 

Moderating & moistening effects on Climates: 

• They also check the velocity of rain drops or wind 

striking the ground and reduce dislodging of soil 

particles. The root system of plants firmly binds the 

soil.  

• They improve the quality of the soil by increasing its 

porosity and fertility by contributing humus to it. The 

forest soil absorbs water during rains like a giant 

sponge and does not allow it to evaporate or run-off 

quickly. This ensures a perennial supply of sub-soil 

water in springs and wells. Thus, the hill slopes with 

forest cover in the catchment areas conserve water 
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and gradually release it into streams, rivers and sub-

soil springs. 

• Forest increase atmospheric humidity by drawing 

sub-soil water and sending it out in the air during 

transpiration. The increased humidity helps plants 

and animals to survive in a warm season by making 

it cool and pleasant. 

Pollution Control: 

• They play an important role in reducing atmospheric 

pollution by collecting the suspended particulate 

matter and by absorbing carbon dioxide etc. 

Aesthetic Value: 

• Forests have great aesthetic value. There is hardly 

any part of the earth where people do not appreciate 

the beauty and tranquillity of forests. Having been 

forest-dwellers in their remote past, people have a 

deep evolutionary attachment to their abode. This 

fond has passed into gratitude and worship, which is 

reflected not only in social customs and rituals but 

also in art, literature and music. 

Laboratory for Education and Research: 

• They are also of great educative value. They are 

nature’s laboratories which in various branches of 

fundamental and applied sciences. 

Shelter of Wildlife: 

• People have realised their past follies of hunting wild 

animals for sport. There is a global effort to abstain 
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from indiscriminate killing and preserve wildlife. 

Reserve forests are now centers of enlightenment and 

recreation. 

Deforestation: 

• It is removal, decrease or deterioration of forest 

cover of an area. To deprive the environment of 

forests is deforestation and, hence, causing shrinkage 

of forest area. 

• Deforestation is a formidable threat to the economy, 

quality of life and future of the environment. 

According to an estimate, forests in India have 

dwindled from about 7,000 million ha in 1900 to 

2890 million ha in 1975 and 2370 million ha in 2000.  

• Tropical rain forest, which form the most important 

and productive forest types in the world, have been 

reduced from 1600 million ha to 938 million ha. One 

of the dangerous consequences of the deforestation 

might be an extinction of 10% of the estimated 10 

million species of plants and animals by the year 

2020. As a result, we will be deprived of important 

seeds, specimens of drugs derived from plants and 

animals. 

Consequence of Deforestation: 

• Change in Climate: 

• Deforestation result in reduced rainfall, increased 

drought, hotter summer and colder winter. The air 
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quality too has been adversely affected arising 

pollution by deforestation.  

• Hence, the consequence of deforestation are scantly 

rainfall, erratic rainfall and draught. All these have 

serious consequence on agricultural output.  

• This may lead to malnutrition, starvation, diseases 

and death. An example of the undesirable effects 

caused due to deforestation, we can take the area of 

Cherrapunji in Meghalaya. This area used to have a 

large and dense forest cover and used to record the 

highest rainfall in the country. But in recent years, 

there has been such a relentless deforestation of this 

area that only a few trees have been left standing. 

This has resulted in the adverse changes in the 

climate. The rainfall in this area has become erratic. 

Soil Erosion: 

• Soil is exposed to insolation, dries up and gets 

eroded by wind and water. Due to deforestation, 

water-holding capacity of the soil is decreased. 

Ground water level has gone down. 

Flash Flood: 

• They occur during rainy season due to accumulation 

of eroded soil in river etc. 

Siltation: 

      Rainy season rivulets bring eroded soil and deposit 

the same on beds of reservoirs (reduces storage of water 

and power generation) and river. 
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Drought: 

• There is very little water in rivers during dry season 

causing drought. Deforestation has caused intensified 

soil erosion, floods and drought and loss of precious 

wildlife and has led to deterioration of economy and 

quality of life of the weaker sections of the society.  

Danger to Wildlife: 

• Due to deforestation, many species of wildlife have 

become exposed to dangers of extinction. 

Conservation of Forests: 

• The maintenance and upkeep of forests is called 

forest conservation. Conservation of forests aims at 

management of forest in such a way as to maintain 

them at the optimum level and derived optimum 

sustainable benefit for the present as well as future 

generation. 

• The Indian Forest Policy aims at 60% forest covers 

in hills and 20% in the plains. For this sustained 

efforts are made for afforestation and reforestation. 

The plantation movement or Van Mahotsava has 

been carried out in India since 1950 whereby both 

the government and private agencies perform tree 

plantation during July and February every year. 

Other measures for the preservation of forests are as 

follows: 

• Weeds, damaged tree, crowded trees, diseased trees 

etc. should be removed. 
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• Extraction of timber should not interfere with 

watershed protection. Tree-felling should be matched 

by tree-planting programmes. Sustained yield block 

cutting should be followed. Cutting is allowed only 

in their regeneration capacity. 

• Forest fire must be prevented. 

• The use of firewood should be discouraged to reduce 

pressure on more valuable natural forests. Other 

sources of energy, such as bio-gas, should 

supplement firewood. 

• Modern and scientific management practices such as 

optimization of silvicultural and nutritional 

requirements, including use of irrigation, fertilizers, 

bacterial and mycorrhizal inoculations, disease and 

pest management, control of weeds, breeding of elite 

trees and use of tissue-culture techniques should be 

adopted. 

• Massive afforestation should be undertaken to cover 

large areas of land with appropriate types of trees. 

• Prevention of scraping and litter removal. 

• Firefighting equipment. 

• Census. 

• Supervision and surveying. 

• Economy in extraction and use of timber. 

• Watershed protection. 

• Alternate source of fuel for villagers. 
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• Every piece of barren land should be planted with 

trees. 

• Control-grazing. 

Forms of forestry: 

The Union and State Governments have launched several 

afforestation programmes as part of the forest 

conservation action.   

(a) Social Forestry: It means raising quick growing 

multipurpose plants in common village land to meet the 

requirements of fodder, firewood and small timber. The 

Social Forestry Programme was started in1976. It seeks 

the use of public and common land to produce firewood, 

fodder and small timber for the use of the rural 

community to relieve pressure on existing forests needed 

for soil and water conservation. The programme includes 

raising, planting and protecting trees with multiple uses 

(firewood, fodder, agricultural implements, fruits etc.) 

for the rural community. 

(b) Urban Forestry: It is plantation of fruit, flower and 

shade bearing plants in urban areas to reduce pollution 

and the ultimate yield of wood. The Urban Forestry 

Programme aims planting trees for aesthetic purpose in 

urban settlements. Flower and fruit trees are planted 

along the roadside, private compounds and vacant land to 

add colour and mitigate the harshness of the urban 

environment. 
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(c) Agro-Forestry: It aims plantation of multipurpose 

trees/shrubs/horticulture plants/grasses along with crops 

to stabilise the soil and meet the fodder, fruits and timber 

of the community. The Agro-forestry Programme 

consists of reviving ancient land use practice where the 

same land is used for farming, forestry and animal 

husbandry. 

         

Management of Grassland resources: 

Over-grazing by cattle, horse, sheep, goats etc. 

should be prevented. When grazing is a must, it should 

be moderate. Only those plants should be introduced in 

grasslands which can regenerate in shorter time. 

• Forest should be protected against insect, pest and 

diseases. 

• Grassland management keeps grass stands healthy so 

they continue to provide long term conservation 

benefits. It is important for native as well as non-

native grassland ecosystems.  

• Well established native grasslands, however, 

typically do not need ongoing insecticide or 

herbicide treatment for weed control. 

• Grassland management, especially is weed control, is 

critical in the few years after grass is planted. 

Removing dead plant residues through mowing, 

clipping, grazing or controlled burning invigorates 

grassland by creating open soil for new grass growth.  
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• Burning is especially useful in killing weed seeds, 

insects and other pests as well as recycling nutrients 

to promote vigorous plant growth. 

• Grassland management refers to the manipulation of 

natural vegetation in order to achieve some 

predetermined goals. Grasslands are often managed 

to improve productivity and to maximize benefits for 

human use. An understanding of the relationships 

between environmental forces and the plants and 

animals that make up the grassland.  

• Grassland management science includes the study of 

the various plants and animals which live in 

grasslands and their mutual interactions. As we gain 

more knowledge about grassland ecosystems and 

how they function, we are better able to make 

management decisions to ensure their long term 

health. 

• Proper grazing management also maintains wildlife 

habitats, conserves the soil upon which we all 

depend, and preserves the natural beauty of grassland 

landscapes. 

• The organisms that live in grasslands include plants 

and animals that have adapted to the climatic 

conditions in a variety of ways. Differences in 

elevation, climate, soils, aspect and their position in 

relation to mountain ranges have resulted in many 

variations in the grassland ecosystem.  
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• The mosaics of ecosystems found in our grasslands, 

including wetlands, riparian areas, aspen stands and 

rocky cliffs, allow for a rich diversity of species 

Grassland Monitoring and Grazing Practices: 

• Change is part of every ecosystem. Fire, grazing, 

disease, drought, and earthquakes are examples of 

variable forces that cause change.  

• Grassland vegetation changes over time in response 

to these forces.  

• Grassland managers are usually interested in 

successional changes, which are changes to the plant 

community that may have resulted from a 

management action.  

• Assessment and monitoring is required to understand 

the impact of use and management on changes in the 

grassland ecosystem.  

• Grassland assessment is simply a process for 

comparing the present condition of a site to its 

ecological potential.  

• Monitoring is a process of collecting information 

from several assessments to detect changes over 

time. Both assessment and monitoring provide 

valuable information that determines if management 

programs are achieving their goals and objectives. 

• Disturbances such as fire, grazing and recreational 

activities sometimes cause significant changes in 

plant communities depending on their intensity, 
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frequency and duration. These events can not only 

change the composition and structure of plant 

communities, but they also affect water relations and 

soil stability. 

• Grazing management can improve and maintain the 

health and functions of grasslands if proper grazing 

strategies are implemented. All grasslands require 

particular planning and management considerations 

that, when applied, should ensure high yield, high 

quality and sustainable utilization.  

 


