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Following some general remarks on aspects of management critical
to conservation of endangered speciés, the paper describes the role of

these same aspects of management in the achievements of the all-India

Project, Crocodile Breeding and Management.

INTRODUGTION

This paper, in as far as its relates to crocodilians, discusses

one aspect ~ one extreme - of management, here described as'ackive

manageuent', where there is deliberate, well-planned, interference in

the life history of the species under management. The managenent used

is of the most factive' type, in that individuals of the species are

reared in captivity, under as natural conditions as possible, in order

to provide maximum bpost te the size of the populations in the shortest

possible time. This management regime is illustrated throughout with

reference to the erocodilians, since this ia the author's specialist

field, but nore importantly, because there has been a large-scale

project on crocodilians in India extending over many years, which many

of you will know about, and this Project provides a yard-stick against

which the achievements of active management of this type can be measured.



Thie is most important, as in sug.esting active manasement ag ar inval~.
uable tool in the case of extremely rure and greatly endangered species,
it is. vital that the likely results of this approach . oan be quantified. .

MANAGEMENT

The Scope of Management

Management can be extremely Hight? . it could involve merely a

Visitors out of a part of a sanctuary at a particular time of year ~ q

when ground nesting birds are nesting for inetanoe ~ or delaying the

outting of grasa by several weeks to allow part of the life cycle of some

emall aninal, ground-nesting bird, or insect, to be completed. On the
other hand it could involve ~ as in the case of crocodilians in India ~

the 'productiion' of large numbers ef release-sized animals to repopulate.
whole areas of the natural habitat. Management may involve captive breeding
of an endangered species, and rearing of the resultant young in captivity.
for release back into the wild, management of the natural area etc

Sinde wild life needs space in which to live wild life manay

is about land and the use of this land. Often man heed not be excluded frov
he land if his activities are compatible with the particular forns of
wild life being managed.

Since even relatively undisturbed areas of the natural habitat are

mow becoming rare, in many/most parte of the World, management

the preservation of certain tracts of land in as near to natural conditiond
as possible. Such tracts of Land, which may constitute only a

fraction of the total land area being managed, are an integral part of
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Management progra mes but such (arastic) action will not be necded

in most. ainstances, What will be neccasary ia to prevent poaching
and to ensure that activities which are permitted are compatible with
the type of wild life being managed. Elephants, for instance, willnatural
survive well in/foreat tracta being worked on a well-planned, sustained

yield utilisation basia by the Foreatry Departments, provided these

departments are able to ensure the long-term survival of their Reserved

and Protected Forests. Elephants provide an excellent example of the need

fo manage large areas of land for certain species. They do not need

exclusive access to the Jmd but the land must be maintained under

natural, mixed, forestfamboo cover. Furthermore, many of the problems

facing elephants in India today are problems that are equally acute ior
the Forest Service. It is the alienation of large tracts of land within

he Reserved Forests which has provided a major problem for the future

of India's elephant populations. Due to man invading the forests,
and clearing and settling large areas of forest for agricultural

settlement, he is increasingly coming into conflict with elephants.

It is not to downgrade the deleterioys eftects of large-acale

'economically-oriented' poaching, to state that land 4s the first and

/iforemost need in wild life management. An endangered species may have
ecolo;,ical

become endangered while the habitat remained abundant, and in good /
'shape, as a result of poaching, but increasingly today, pressure is on

the land, and there is no possibility of using modern techniques to

build up the populations of endangered spediea unless land is avai -

able for their use.. The ultimate need will always be for habitat ~ j id,
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Hence the first role of wai .,eient has to be to retain - or where

this has already been lost - to build vp - a 'lund bank! for the

concerned species.

Maijgr Management Activities v

We now come down from generalisations to the specific, and the

above ideas are xpanded and iliustrated using, n& theory, but the

practical results of many years of hard work by dedicated Indians,

with whom I have had the very great pleasure to work, in many parts of

your enormous Gountry, from Gujarat to West Bengal, and from northern

Uttar Pradesh to Tamil Nadu.

Crocodile 5reeding and Management which I recom:ended be initiated in

my Lo7hyReport to the Government of India, and for which 1 was Chief

Technical Adviser for many years (1975-1981), covered all three species
Gavialis

of Indian crocodilians - the gharial (@aviktts gangeticus), the saltwater

or estuarine crocodile (Crocodylus porosus) and the mugger or marsh

crocodile (¢. palustris) we will here concentrate mainly on the gharial

as ite' conservation is already well known, and the saltwater crocodile,

as it illustrates the land management problem ideally, ina fascinating,

but little-known, and very fragile, ecosystem.

We faced the extremely difficult problem initially that the animal

which we were charged with conserving - the gharial - itself as e usive

Although the large-scale Government of India/FAO/UNDP Project

FAO

throughout most of the year as the tiger - was very. little known,

Even its neting season was incorrectly étated by Malcolm Smith (1931),

an error never corrected in the literature until the present Project
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started publishing its resulta. Accordingly we had to study its biology from
serateh as we went along - we could not afford ourselves the luxury of doing
bhig first before initiating the Project as the gharial would have been

extinct before we had learned very much.

With many other spedhs being nanaged, or Proposed for uanagament, the

biology may be much better known 80 this aspect can be downgraded.
"There are four (sequential) aspecta in setting up a éonservation project

of this type, although in the present instance, due to the endangered statusf the gharial as a species, and of the saltwater crocodile as a member of
the Indian fauna (this latter species has a wide extra%Indian distribution also)
these four Separate, but inter-related, taske had to commence simultaneously.
hese steps aret

land management

protection

3. getting to know the animal - in the Konrad Lorenz sense that to adequately
gtuay the behaviour of a dog one must first become a dog = leading to

research projects as/where necessary.
hy active management of the endangered species

-

Thesd four topics are discussed separately below, first in general terms,
and then illustrated using examples from the ¢rocodilian project. Although
the examples are, therefore, ali Indian, the same type of problems occur

everywhere ~ it is the matter of degree that differs from country to country.

Incidentally, in many countries knwon to the author the problems are very
much greater than in India.
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1. Land.

The first considerations are,
a) 4f not already known, to locate key areas of land for the species
Goncerned and,

b) to decide what @gree of management control must be exercised over

¥

'these 4n order to provide adequate long-tera protection to the species.'
Phase a) may entail extensive surveys in the first instance tax in

order to delineate key areas of the natural habitat in which all the
species! requirements are met at all seasons of the year, If this is
hot possible - in a migratory' species for instance ~ land corridors
may have to be incorporated in the land plan at thie Stage linking
two or more areas of land in order to..achieve this ohjective.

In phase b),it is important to fully appreciate that land, ag the
most basic commodity in the lives of most People, is intensely polit-
ical. While the sincere. conservationiet will have to fight for the
lana that it required he/she should nbt ask for more control (or more
land) than is absolutely necessary for the Project to achieve its
objectives, We are hopefully passing out of the phase in which eager
conservationists state that Yalit that needs to be done in order to
Save specied X is to build a wall around land area Y, keep people out,
and stop every kind of activity within, This approach - even if it
were feasible is likely te be

counter-ppoductive, and is at the oppos~ite extreme from active Management here Proposed, which appreciates the
'polifical realities' of life, and tries to actively manage in the
interests of the species in order to ameliorate other considerations



which cannot be

Wherever possible multi-land use

Poaching. (the subjectof the next section),
t multi-lang use,

¥

Nor should it be,

2. Protection,

based on my eight
ntry, is that even
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a low and extre ely sriple level of protection can h ve ono aby

This sometimes reflects virtual of auy form of protection in the

area previously, but quite clearly reflects the deeply ingrained attitude
of the ordinary people of India - Indian villagers are ba: jeally respectful
and law-abiding. The problems lie elsewhere.

There are several basic factors to get right at the start in

formulating any protective proyvramue. These includes

1) The status of the land. Penalties are automatically doubled for

poaching offenses com .itted in mnctuaries or National Parks. Hence it
may be useful, for this reason alone (but also for others set out below),
to have key management areas gazetted as sanctuaries and where ap,ropriate
later upgraded to National Park status...

2) Appointment of protection staff. Staff must be appointed solely for

protection duties, It is no use putting people already engaged on other

work onto part-time protection work also. If the existing staff (Jet us

assume the protection area is kx already a State Forest) are not suffic-

dently motivated then new recruits should be used. As far as India is

concerned, there is frequently in my experience, an unfortunate lack

of liaison with lower staff - those who actually have to do the work,

Furthermore, staff should not be diverted from their duties to other

activities.
4) Supporting che staff. I have found a major problem in protection short-

conings is that the staff are not sufficiently motivated, which invar-

dably weans that their superior officer(s) are not wholehearted in their
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task. There is a great willingness to Please superiors in India and
if catching poachers is not likely to please their superiors the field
Staff will divert their energies elsewhere, 80 there must-be no doubt
about the commitment of the senior officers, including the O-I-C, Tie
commitment must be deunonstrated regularly if protection be to succeed,It should be self-obvious that all these ataft ( seniormost as well as
field guards) must live in or on the edge of the area they ate protecting.
This point requires heavy emphasis as it ig apparently -sét-obvious here
in India, where of ficere-in-charge of National Parks, often live at a
remote distance from their jurisdiction where contact with them de
difficult at best, and extremely time~consuming,

Tge above three factors are prerequisites without which there ig no
point in drawing up a protection operating plan.

It is not possible to generalise here about how protection should
be carried out. Even within India there are markedly different regional
attitudes to such matters as, for instance, the arming of protection
staff. Whie this is the norm in certain northern States it is virtually
unknown in many other areas of the Country, My own feeling is that it is
unfair to expect unarmed and/ill-equipped guards, to overcome gangs of
armed poachers. Of course, even today the British police are unarmed,
but there are key differences, The British police do not operate in:
remote areas against people (in this case poachers) who are always armed,
Wild life guards haveg by the very manner of their duties, to operate in

often

remote areas where they can be-shot and the murderer is unlikely ever to be
oPPrehended. To expect. unarmed men under such circumstances to be
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thoroughly dedicated in their work may be expecting too such. This is
a topic which I frequently pointed out during my many yearg in conser~

vation work in Australfa. J can think of inany areas of the World where

such a situation exists. Ina sense the status (which includes arms and

training in their proper use) of thewld life cuards, re Yects the

importance the Country or State places cn the proper protestion of its
wild life resources,

However, it can be stated as a general rule, that wild life guards
must patrol coustantly by day and night, on an irregukar senedule. It
will be ideal if they ure trained to carry out basic reseuren duties as has

been the case in the crocodile project (see telow) as this gives them a

reason to be actively moving around the sanctuary/National Park in the

course of ccllecting data, The senior staff should join patrols as

frequently as possible,

Poachers know whether guards are active or not. Patrolling as an end

in itself can become extremely boring, especially as the more successful
the patrols, the fewer people will risk poaching, so encounters become

greatly reduced. We have found in the crocodile project that the

presence of an active research. group, working on the animals in the wild,
backed up by a nkeleton protection staff, has worked wonders for

Guards te protect everythihg. It must be made clear at the outset

protection,

that the guards are not employed merely to protect tigeb, or gharial,
or rhinoceros. Their job is to prevent any unlawful activity within
the boundaries of the protection area whether it be illegal cutting of
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grass or felling of trees, as opposed to same poaching. The former

activities, of course, may in the long term, be as deleterious to the

survival of the species being protected as direct killihg by poachers,
which is why such activities are banned under such circumstances. They
will not be obvious to the protection staff, however, and' the reasons

should be carefully explained to them.

3. Getting to know the animal.

This need not, and should not, be restricted to the research staff.
The more familiar the protection staff are with the habits of the

animal(s) on which protection is concentrated the better. Furthermore,
dn India, as in many parts of the World, the right sort of protection
staff (see below) may know much more about the animals than the newly-

appointed research staff ~ ata practical level at least. This is a

tremendous advantage. Protection staff should always be local people.

Quite apart from the advantage of their local wild life and geographical

kmowledge, they will have invaluable contacts among the local people:

Government policy is usually the reverse ~ to take people away from their

local areas, where it is thought they may use their contacts for improper

purposes. Furthermore, transfers are frequent ~ often absurdly 50 -

the stated reason being to prevent their building up local contacts

which can be used improperly. To my mind this is a defeatist attitude.

Furthermore, in wild life work frequent transfers of staff cannot be

tolerated,

One does not require razbrous scientific training to be able to



coblect research data under supervision. Illiterate or seol-Literate

field guards can collect extrewely valuable duta as will be shown below

by selected exauples from the crocodile project. The sclentific skills
Ade in experimental design and in interpretation of the data, deta

collection in itself being largely a routine affair requiring honesty

and reliability,/which I have found to be readily available in the Indian

countryside.

4, Active managenent.

Before moving on to what, in the context of this paper, is active

. management, we should briefly list various degrees of active nanagemen+ ,

arranged Locsely in ascending order of management involvement!

1. Fire prevention activities as carried out by the State Forest Depart

ments are an interference with the natural habitat designed to reduce

incidence of forest fires. Such activities penefit most of the wild life.

2. Seasonal burning of grass provides an extensicn of 1) above in that

it may prevent more serious fires by/man-made, controlled, cool grass fires.

traits

deliberately starting

This also serves to maintain open grazing areas and perhaps to provide a

crop of young grass shoots (e.g. rhino). Where these have been carried

on since time imuenorial they have become part of the ecology (one «aust

remember that man has influenced the ecology since the early days of

'man the hunter-food gatherer'). Not to burn would be to have the forest

encroach on such open 1r3as, so essential. to many grazing aninals, and

in time they would become completely forested.

3. Provision of better nesting areas provides another exauple. For



instance, in the case of sea turtles, which reet extremely densely on

restricted areas of beach, itg has been shown (Bustard, 1972) that the

configuration of vegetation on the beach results in uneven nesting,
areas being several times over-utilised (in the sense that putting
down a nest there results in a high probability of destroying an exist--

ing nest). In the simplest case removal of large tree trunks, @puctally

those lying parallel to the beach, opens up areas previously barred to nesté'

ing activities (as sea turtles cannot surmount such obstacles), and

greatly reduces 'funnelling' effects into areas in between. No one,

I would think, would object to such activities in the interests of

conserving an endangered sea turtle species. Tis, is, however, active

management, although of a comparatively low order,

h, Manipulation of the food supply can vary froma low to a wediun-high

level of active management, and is a widespread management tool. dit

may only take place in times of duress (such as drought), but by prevent-

ing largescale deaths at such times its effect on the population beliug

managed may be dramatic. Quite apart from supplementary feeding under

conditions described in 2) above, and fire which can greatly affect food

supply (such as in 1) and 2) above) a more comuon activity today is

manipulation of the predator-prey relationship. It may be necessary

to improve the predator's food supply before the numbers of the predator

species can be built up.. The main prey species may have been lost

due to illegal hunting activities (as in the case of ungulates for

stance) .or from ovérg or uncontrolled fishing in the case of the

gharial's food supply.
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5. Translocation of dadangered species may Yelp to ehhance the populations

of many species, using carefully controlled introductions of animals fron

another area. Introductions may even be into areas where the species

has becowe completely extinct. In the latter case, a atrong incentive

fer carrying out what is a complicated and essentially long-term task,

may be to better ensure the survival of an endangered species by

distributing it more widely. Many endangered species have become rest~

ricted to a few or even a single area at least within the boundaries of

one country. Here in India the Indian lion and the Great Indian

Rhinoceros are important examples.

6. Captive breeding/rearing of endangered species provides a virtual

gradation from 5) into this, the highest category of manageient, as

transbdcated individuals, ms ty of course, be taken into captivity before

translocation, and may have to be held for some time in the new area and

then slowly allowed their freedom. Other activities, set out above,

such as supplementary feeding, may be involved in this gradual release

process.

Under the head 'captive breeding/rearing of endangered species'

we incluie collection of wild-laid eggs for captive hatching and rearing

of young for subsequent release back into the wild as has been so very

extensively carried out by the crocodile project here in India, and which,

since it ic described below, will not be further mentioned here. As I

have pointed out to our President, Dr Salim Ali, this is a technique
where

applicable to many species of birds, especially those MRKSRXERX onl:

one of two eggs laid, or otherwise less than the full egg complement

1
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will be reared under normal conditions, the'gurplus' can be collected

and Placed in an incubator. The technique can also be used in the

case of birds which will continue to ley/ezes are removed while the

flormal egg complement is being built up (Lack, 1954). Bich epecies

if.

ffer tremendous BCOpe.

Although thie is an outstanding technique, of wide applicability,
it should, I believe; be operated according to a set of very definite

rules where animals are to be released back into the wild. Even in the

case of crocodilians, the idea is to rear them to release size as

quickly as possible, under as natural conditions as possible, and using

natural food throughout. We set out, therefore, not to produce pet

animals, and animals conditioned to 'unnatural conditions in captivity,
as these may not readily adapt to life back in nature following release.

Proof of the efficasy of our methodology comes from the very pleasing sight
of released crocodilians catching fish in the wild within ninutes/hours

of
release

and in the longer term in the very high survival rates achieved

by released. animals.

Although it is a very controversial subject I do not believe the

technicue is guitable for master predators which quickly kmaxmu lose their

respect/fear of man and which when released may then attack humans.

consider tiger and other large cats to be a prime example of this problem.

A problem which, I might add, we have never encountered with erocodilians.

» Aninals which are captive-bred.- provided they are of a suitable sectes
for release, can be released just as captive hatched/reared young. op
Zoological gardens have the opgoortunity to provide such material for
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release from a wide range of species, and a farst step in this direction

ig to become self-sufficient so that more need not be captured, often

extremely wastefully (e.g. apes) from the wild.

Finally we come to captive breeding groups which may be retained in
¥

captivity indefinitely to ensure the gene-pool of kam species which have

& poor prognosis for continued survival in the wild, the hope being that

at some stage some safe natural areas can be made available for releases.

In all such cases stud books should be kept and sufficient out-breeding

organised (by exchanges of stock) to ensure the cont rnued genetic diversity
of the stock.

MANAGEMENT IN THE CROCODILE PROJECT

Turning to the practical achievements of the Grocodile Project we

will review the topies briefly set out above in the light of the Project's

practical experience on the ground in many parts of India. Further details.

of the Project are given by Jayal (1980) and Bustard (1938).

1. Land.

As stated above, in the case of the Crocodile Project, all four areas

of work had to comyence sinultanecusly. However, in the preliminary report

to Governuent (Bustard, 1974) the emphasis was on status and the need for .

sanctuary areas offering good protection.

In the 1974 report, which formed the basis of the Projet initiated

the following year, three areas were recom ended for creation as sanctuaries,

These were Ranapratapsagar on the Chambal River in Rajasthan, Satkoshia

Gorge on the Mahanadt River in Orissa ~ both for the gharial - and

Bhitarkanika in Orissa for the ealtwater crocodile. The last mentioned

had already beer highlighted and recom.ended as a sanctuary by our Curator,
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Mr J.C. Daniel (Daniel and Hussain, 1973). In all these areas, together

with many more - the Project was responsible for the creation of no leas

than eleven new sanctuaries - the Project assisted in the development

o protection/management regimes, iyjcluding the preparation
of several

management plans, quite apart from becoming involved in strengthening the

management in a number of existing sanctuaries/National Parka. A list

'of the sanctuaries which were created as a result of the Project is given

This. substantial achievemnt requires elaboration. At the start of

the Project in April 1975 India was under-represented as far as sanctuaries

were ecncerned, and, as is 50 often the case, those very areas where

ganctuaries were most nceded, were often where progress was slowest.

"the Project tried to provide momentum in key areas of crocodilian need.

These areas, were often of national importance, quite apart from croco-

dilians and, their management has benefited all other species. as well.

xnkkintiy lived in Orissa on the banks of the Mahanadi river 4n the heart

the first sanctuary declared in Orissa was Bhitarkanika which covers an

area of about 250sq.km. Its creation was a major achievement for the State

in Table 1.

from April 1975Tt may be profitable to consider this topic on State-by-State pasis:

1. Orissa. Since this was the first State to join the Project,/I

of the area which I had recomiended for Satkoshia Gorge Sanctuary.

Forest Department as it lies dn ax a very rich alluvial deltaic area of

mangrove fprests fronting onto the Bay
of Bengal. The mangrove vegetation

ean. be cleared, and the ground prepared for,cultivation, (the technique

ae-been practiced for cer turies: ) and the land outside the sanctuary is

already all under rice cultivation. A brief aerial inspection grapgically
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illustrates (a) the need for the sanctuary, and (b) its vulnerability,
Anyone doubtful of the need for sanctuaries should see this from the'

air, as it illustrates a situation which will become inéreasingly the ~

norm in the not too distant futures. Such a sanctuary, of course,
" faees enormous management difficulties even in (just) maintaining its. ©

integrity (see below),

Batkoshia Gorge sanctuary takes in a 22k stretch of the Hahanadi

river in an area where the river passes between higu hills, and although

not a gorge in the properly accepted sense, forms deep pools greatly
favoured by gharial. The sanctuary boundaries were selected to take

in much of the surrounding catchment and includes rich forest cover
- with (amongbs others) good tiger and gaur populations in its 790 sq. km

There were delays in getting this sanctuary gazetted, méanwhile the Oriyan

race of the gharial (the most Southerly surviving, and also the most

isolated, so potentially the most distinctive) was brought to the verge

of extinction. The final, extremely swift, gazettement of this beautiful

sanctuary wag brought about by the personal interest of the present

Prime Minster. We are extremely fortunate in India to have this

deep-rooted interest in wild life at the highest level, We are also

fortunate that in the there are a number of dedicated individuals

with keen interest in wild life matters. This combination should augur

very well for wild life. Unfortunately it does not appear to nave

achieved ite potential.
The third sanctuary sponsored by the Project in Orissa is Hadgarh,

¥
Leeann
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also a most scenic area, and selected for a mug.er rehabilitation

t

It comprises 191 5q.k. and the large lake*

densel¥ wooded area
ae surrounded by

©Pull details of the Orissa

material
Programme, including

de provided in Report which
Uttar (1996),

In U.P. we have been extremely fortunate to have

es masz Pradesh

Mr V.B Singh as Chief Wild Life Warden from the inception of the Project(but not in 1974 when I was surveying), Mr Singh, whose achievement inthe

detaiied account of the Status and rehabilitation of the gharial in U.P,

conservation of the Sharial in north India is unique hag provided a

(Singh, 1978), In U.P. in addition to the creation of KaterniaghatSanctuary of Girwa river, for what is the most dense remaining gharialpopulation in the country, Mr Singh has worked endlessly to bring about

and takes in some 350 km. of the Chambal river in an approximately

the country's largest Sanctuary. This has been gazetted for the gharial

Bast-West direction, The Chambal
in the States of u.p

Sanctuary is a tri-State sanctuary
M.P, and Rajasthan and 12,568 Sqekm. in size,In the creation of this enormous sanctuary I would also like to

acknowledge the debt that we owe to the interest and

time
Mr Seth, Inspector General ofe at the that this Banet ary

we11stage. Mr SethWas at the proposal appreciated the need for largehile ~ I point I have constantly stressed . and that we should
develop several WE tomes for the gharial, The Chambal National.Gharial Sanctuary ~ to give it its proper name - is an area of outstandingpotential, and when mahagement finally reaches the desired level, can be

€

4 jy ewe
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a truly national home for the gharial assisted by a number of well run State

sanctuaries/National Parks. I will not feel. that se have achieved our
s

arget, however until, he, Chambal is raised to National Park status.
+

e Andhra Pradesh. With the growth of the Project I hat,to 'move to a

hore comtnal wjokatawste telephone facilities etc. I was relocated in Hydralh

abad.,ma he, Peodect, has apehsted in the creation of five ganctuaries in

LP. These are the Krishna Sanctuary (atill given the unappealing and

lengthy name Nagarjunasagar/Srisailam sanctuary by the State Forest

Department). This was the country's largest mnctuary at the time of

ite creation at 3,588 aq..km,Properly managed it can provide one of the:

National homes for the mugger as well protecting some of the State's
best tiger areas and a wide range of.other wild life.

Pew people know that gharial, until very recently, occurred in South

tndia. Our own reference to this (Bustard and Choudhury, 1983) is the

first in the literature. In A.P. we have selected an outstanding area

the Godaveri river for the State's re-inthoduction of the gharial.
Reminiscent in many ways of Satkoshia Gorge in Orissa, this 591 sq.k.

sanctuary can be an important asset to A.P.
f

The saltwater crofodile is extinct in South India, the last recorded

individuals having been shot more than forty years ago. Bustard and
8

4

£ +

Choudhury (19808) recorded a. recent capture in the Godaveri estuary whieh
y

we think wus a stray individual, probably from the Andamans. However,

a suitable atea of Godaveri delta has been created a
.

sanctuary (Coringa
end er

Lo Bi

sanctuary, 236 sq.km.) specifically for re-introduction of the species

and the first few individuals have been released there.
a
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The tyro remaining sanctuaries are both small areas, and despite what

has been stated above, there is a place for special areas of small

size provided that they are additional to, and do not replace, larger,

more viable areas. Both of these small areas are for mugger, one 1s"

lanju Moduga on the trans-Godaveri (20sq.km), an ideal and beautiful

area of mugger habitat where several mugger nest each year (a. very rare

phenomenon in Andhra Pradesh nowadays), and the other is Manjira

sanctuary on the river of the same nameé This latter sanctuary is

conveniently located for a visit from Hyderabad (about one hours' drive

from the city) and offers good viewing of several very large mugger which

are not frightened of people. In both of these latter areas there are no

problems with local people (who seldom prove a problem) and at Manjira

small boys wash their family's buffaloes or swim in the water in close

vicinity to the large mugger... This provides an excellent illustration

for city dwellers: - who consider all crocodiles to be extremely danger-

ous nan-eaters - aftthe way in whieh people and animals can co-exist

where protection is nowadays given to the crocodiles.

Creation of sanctuaries requires very hard and unremitting work.

of the eleven eanctuaries described above, all of which were initiated

by the Project, eight were created in the two States where I was resident

involvement which ig meant to help to move things along. Unfortun-

ately through the system under which the Project worked, I was the

sole crocodile expert throughout, ad obviously great ty over-extended

in a cquntry the size of India where twelve States were co-operating

+

over many years hehce fulfilling a major aspect of the United Nations

with the Project and aany more wished to become involved. It was a case
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of doing the best one could.

The United Nationa policy of short-term appointments only, makes

it impossible for most people to take up appointments, thus greatly

hampering the calibre of person who can be recruited, othar than on

short-term consultancies. Except for specific, well circumscribed roles, .

'Bhort-term consultancies in my view, at least in the wild life fheld,

are lesa likely to be of lasting benefit, than people who will come,

atay and see a Project through.

In conclduing this section I would say,

a) that many ideal sanctuary areas remain to be gazetted, often due to

lack of someone to 'push' for them, thany examples being known to me, and

b) what is needed above all is a National Review of the 'state of the art'

as far as sanctuaries/National Parks are concerned in India. Sanct-

varies tend to come up haphazardly and what we need kuxkaom is an indepth

review, published in book form, of all existing wild life areas, their

flora, fauna and protection status. The author(s' would need to person-

ally visit.each area to ensure consistancy of editorial approach. This

would then provide a blue-print for further gazettements in areas -

geographical and flora/faunistically ~ un- or under-represented

at the present time.

In concluding this section I would not like to eugsest that the

sanctuary programe has not faced any difficulties. It has. However,

these have been containabde. The worst has been serious encroachment

of the Bhitarkanika sanctuary in Guttack district of Orissa. The

4
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continued integrity of this sanctuary in the face of people of Bangla-

deshi origin who wish to cut down the mangrove forests and cultivate
the area will depend on continued strong support fron the Governuent

of India.
-

2. Protection.

Protective duties have been of maximum importance th the crocodile

project. Animals may become endangered for a number of reasbne, incl~

uding loss of habitat. In the crocodile project the gharial had been

driven to the brink of extinction before the project was initiated,
yet much of its natural habitat remained in a more or less virgin
stats. Huntirg for its skin (Bustara, 1974) had been responsible

for the large-scale catastrophic drop in numbers. Only an effectively-
enforced, cessation of all hunting activities, could save it. Further-

more, with numbers reduced to an estimated 60-70 adult or subadult gharial

throughout its extensive Injian range, any further lesses would quickly

become irreversible, as it would no longer be possible for the few

remaining, and mostly scattered individuals, to find mates. In Orissa

for instance by 1975 the population was reduced to four adults,two ot each

sex, all living within the Satkoshia Gorge proposed sanctuary area.
t

t

Natural breeding in the wild, however, stopped. The last successful

hatch was reported to me by local staff to have taken plave in 1974.

I personally collected a ness of eggs in 1975 but the eggs were infert-
ile. The same was the case in 1976, and thereafter no further nests

were recorded. Without protection, and without the Project to focus
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attention on its crifical status and concurrently to tackle the

problem, the gharial would have slipped away like the cheetah.

Protection byftsers might not have been enough, at Least for
many population #emnants, which is why an active managemcyt programue
was initiated (see 3) below).

The Orissa gharial project provides a good illagtration of

protection in practice. This is briefly described below.
. Proection antedated the declaration of Satkoshia Gorge sanctuary

"by about a year. Protection staft were minimal at the outset comprising
four river-borne staff and four land-based forest guards. The river
staff were apecially-recruited, local fisherman-eiste, villagers with

an intimate knowledge of the river, since they were norm ily on it.
@ach day in the course of their fishing activities. The river staff
moved two to a boat. The boats were their own canoes, ideal for moving

on the river in monsoon torrents or sumer drought. 'Two were from

Tikerpada village near the top of the 'sorge' and two froma village
near the Southern river limits of the sanctuary. They patrolled daily.
The time of greatest threat to the gharial is always during winter
when they lie out to bask for much of the day. The threat 13 greatest
fol*wwing failure of the monsoon due to the abnormally reduced water

Levels wich then result. This then had to be the season of maximum

alertness, ;

None of the fiwest three instances of poaching detected by these

guards concernéd gharial, I had made it very clear from the outset,
"that any illegal act within thé proposed sanctuary boundaries was te be
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stopped. I had sat with the guards on the banks of the Mahanadi

and pointed out the high sandbanks which the gharial use for nesting
and explained how their maintenance was helped by the massive trees

of the riverine forest,
first three poaching incidents involved one case of teak 1

1 'ching ad two of illegal bamboo cutting and attempted removal.

We also had drantic
dran

incidents involving attempted poaching of gharial,
but first I would like to discuss other activities within the

ine

river

portion of the sanctuary and how these were modified in the interests
of the gharial without dversely affecting the legitimate interests
of te local people.

Althougi it is correct to say that the catastropic drop in gharial
numbers was brought about by comuercially-oriented hunting for their

skins, the introduction of the use of nylon gill nets (set nets) further

decimated those individuals which had survived the poachers. Crocodiles

learn fawt - there are even scientifically documented instances of

eingle instance learning in crocodilians (Bustard, 1968), and large
individuals - the breeding stock - are very wary of man where they are

actively hunted, and normally cannot be caught by conventional means.

Chinks in their arnour ~ which make then extremely vulnerable ~ are

basking, in those species where seasonally in the winter this is
essential on climatic grounds (as in gharial),- and nest guarding,

where this trait is weil developed (e.g. the saltwater crocodile).

Nylon gill neta are set across rivers - sometimes right across
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the river - and the nromal behaviour of a captured crocodile is to

twist round, which results in it becoming more and more entangled in

the net. The nets we put out in the evening and taken in ene
morning so are in place during the crcodiles time of maYor activity..
Very large individuals seem to become wary of nets (presumably

following a previous encounter and successful @cape) but smaller

indiviguele are caught, like fish, before they can learn to avoid

then. Even in.areas where the local people do not hunt crocodiles,
Andividuals caught in nets will still be killed in order to save the

extremely valuable net from damages In the nid-eeventies in Satkoshia

Gorge a net was worth the equivalent of the average annual cash Licoue

ofa fisherman, Bo that the investiient, offered as a loan from the

; fishing contractor, is enormous.

Fisging contractors (the auctioning of lengths of rivers or lakes

s widespread), and set nets, are polittcal. Let it suffice to say

that the policy. of the crocodile project has been?

1) to ban the use of set nets for the above reasons, and

2) to get rid of the contractor systen,

3) to advise the local villagers that the nets are not in their

long-term best interesta in river systems since they, are over-efficient

and catch all the fish. (As the larger fish become scarce hey catch

the recruiting individuals jon which replonishnent of the breeding stock

depends, by reducing the mesh spacing).
4} to allow fishing to continue using traditional methods - baited lines,
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small throw nets, fishing scoops ete

5) to restrict fishing to those people living within the area and

enjoying traditional rights

6) to help the local people to set up fishing co-operatives to.

enable them to obtain the best price for their fish

The people of Tikerpada within Satkoshia Gorge sanctuary will

tell the enquiring visitor that the set pats destroyed their. tenery

resource and that following banning of the use of set nets. the resource

is fecorertng under a fishing, using traditional means, and without

the very large number of outsider people which the Revenue staff had

licensed,
j

One of the most signkficant things for the conservationist to

realise is that conservation is always in the interests of the local

people. When their area te ruined -" the forest resource gone, the fish

all @aught - they acnnot go away ~ it is their home. Hence a Long-term

policy of sustained yield utilisation, properly explained, provided

it is implemented early enough in the destructive process, will always

have their approval. The contractor system, on the other hand, be it

for fish or timber, is quite the reverse. The contractor is given

a short-term contract. Hewants to extract the maximum pecuniary

advantage from this contract in the shortest possible time, He

has no vested interest in the long-term ecological health of the contract

a

araa. When it is finished he will go off and start again elsewhere.

We like to think that much can be learned from the 'set net' saga.
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But it was not - and is not ~ easy, and there are many conflicting
vested interests at stake, Conservation is an inten political activity.
I often tell my students that conservation is 90% politics and 10%

conservation sciencee By politics I do not mean talking to politicians.
Any sensible conservationist will mtain the traditional civil servants

apolitical stance as far as any particular party is concerned, but the

questions of land use form the very basis of political doctrine in most

gountries.

As faxxam conservation staff in Satkoshia Gorge sanctuary grew,

and we were able to patrol over a longer stretch of the river, we

our

continued, our policy of appointing local riverine staff for river

patrols. We have deliberately, in some case, selected former poachers

assistants. In the early seventies, in th&s area, one individual was

reportedly responsible for the loss;of most of the small number of

reuaining gharial. He arrived with two vehicles each winter from

another State complete with a Forest Department permit to shoot sambhar.

He contacted local villagers and offered them a reward if they would

take him to a spot where a gharial basked. - He would then try to

shoot it. I have talked personally to several people who claim to have

helped him. They reward they obtained for showing the gharial was Rs.

(16-25. Since gharial were already scarce, there was little money to be

made from this activity. Such people were very willing to work for

the Forest. Department as protection staff on a regular monthly salary,

which T explained would continue as long as, they were able to show the
*

--gharial, that they were appointed to protect, to me or sanctuary officers
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on patrol.
The above may all seund very simple. Anyone who knows India. will

know it is not. Tris is not the way the Forest Departments recruit their
staff. Theygp to the kabour exchange; and since villagers from k

areas are not registered, get tawnspeople who know nothing about
interior areas, hate them and spend their time nanipuleting a transfer
back to thé thigh . I could fill a whole book about thid in a single
sanctuery in Orissa ~ Bhitarkanika. But we should think, and try to

act,, positively, while yet being aware of all the pitfalls.
t would like now to briefly mention two attenpted poaching
foiled by our protection staff. I have heard much criticism

of the stat? during my many years in India. I have nothing but adair-
ation for rany of them - particularly where they have been given proper
guidance by their senior officers ~ as these two instances will
demonstrate,

The first instance concerns a winter poaching attempt. by three armed

men ou our largest gharial male, which at 21'6" is equal to the World
record for the species (Pitman, 1924). This was foiled by two of our

villagerg, fisherman-caste, guards who spotted the people just s they
were cree dng up to take aim at the gharial, and unarmed, managed to

persuade thei not to shoot it. We were extremely fortunate both in
the timing of their appearance, and the qualiby of our protection staff,
The, plan, of course, is to try to apprehend poachers before they reach
the river area,

The second instance concerns a rich city-dweller who wanted to shoot
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a 'rophy gharial, and who came, perfectly legally, and took up
in one of our Forest Rest Houses within the Sanctuary, I

had long advocated complete searches of the boots of all vehicles
entering or passing through the sanctuary. The facility existed as
we had forest gates' manneé on a twentyfour hour basis. It seemed
ludicrous to me that & signature was required to pass through, but
Searches were not carried out. Bo our trophy hunters arrived armed,
Wher: his intention became known to the local project forester, he
visited him and «plained the position. The man remained extremely
keen, and offered 'extensive bribes, eventually totalling Rs.25, 000
so I am advised. The forester remained adamant, and the life of a
large gharial was again saved. Without the Projet the importance of
gharial conservation would not have been known to more than a handful.
of dedicated forest officers,, and the gharial would have gone the
way of the cheetah.

I do not have time to go deeper into protection. The type of
approach that 1 have in mind is Perfectly obvious from. the above
examples,

Be EEXIXNEXTH Getting to know the animal - research projects as required.
It ie important to get a 'feel! for the animal being studied.

This is ex what Konrad Lorenz meant in the example cited above,
Extensive field work by the right sort of person will provide this,
This 'feel', incidentally, is present in many country folk, and well
.develdped in all the, better poachers or hunters, Many senior Indian

4

Forest Officers - &.P, Shahi is an outstanding example - will tell
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you how they moved from shikar to Conservation with the decrease of
Iniia's wild life. It will not be sufficient, however, to merely. cevetepthis trait, On some aspects, at least, rigorous research wilt be neededs.

Research, particularly where supported by outeide conservation
Society funds, fumt should be relevant toe the conservation Programme,
As a reseirch scientist, I have seen the scientific community done great

future ~ by individuals who have used conservation funds for work of
doubtful if any relevance to the particular project. This does: not.
man that the research should be weak. 'It should be of the highest
quality so thet its resukts cannot be set aside.

At the start of the Sharial project we had to decide on the sizeof the riverine Portion of Satkoshia Gorge sanctuary. Nothing was known
about gharial movements, Dr L.A.K, Bingh, then one of my Ph.D. students,and I comuenced a atudy in Auguet 1975 which showed that gharial move
considerable distances in the river ana may do so quite quickly
(Busfard and Singh, 1983). Both the large male and large: female moved
maximum distances of 'item between August 1975 and January 1976 and a

disservice - and also the supply of such granta jeopardised "in the

4smaller male and fenale 28.8. and 22.8 km in the same time span. Thi
Showed the need for long river stretches within sanctuaries to atferd
adequate protection. of great interest were distances of over 2 hours
and also in one

day, and 3.6 km in 30 minutes, all three being up river,
The contribution of the field protection staff in collecting the data
for this' paper was paramount. Without their help the paper could not have

---been written,
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We also developed a method of estimating gharial size without
seeing the individual from measurement of certain scutes at the base
of the tail. which leave a good impression. on Slightly moist sand
{Bustard and Singh, 1977). This technique 1é excellent in thab. éven-
anvdtiiterate' guard can gollect the data in the field. We measure. three
wacutes "and average 'the measurement and the guard brings back three sticks
or one..largér dtick notched with the acute lengths. Singh and Bustard
(19779; a developed: individual identification using a technique
called 'tail printing' - using the natural colour bandings on the tail
~ which has very wide applicability.

In order to collect extensive data on gharial/biology in various
geographic regions I undertook the supervision, through their

Indian M.8c's in Zoology acting in each case with an internal
University guide also. This has proved an outstanding method of data
collection as wll as training future potential managers for India. +

One of these students has worked on the Pacific Ridley sea turtle in
Orissa, sealturtles being my other specialist interest. yo

Since we were e:xtensively involved in the handling and incubation
of crocodilian eggs! on @ very large-scale, much of our research was

centred on eggs, and naturally, extensive data collected on such topics

1

and crocodilian

seven
of

+

as clutch size nesting -brhaviour, nesting season and related topice.

'Vicious naneater', Dr 8.K, Kar (another former student) and I carried.

In the case of the saltwater crocodile, which ie assumed to be

out resaarch in the Bhitarkanika wild Life stnctuary of Orissa extending
over 10 years (Bustard and Kar, 1982) and showed that man-eating was a
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very rare event. On the basis of this careful scientific study we were.
forced to conclude that Saltwater crocodiles, like many other animals,avoid man, Before the control of fishing in the sanctuary, local people
daily waded into the muddy creeks to fish, Crocodiles could have attackea
them unseen yet these attacks hardly ever took place. We documented only.four instances of human attack over a ten year period yet this sanctuary
contains some of the largest surviving crocodiles of this species in
the World - the very individuals which one would expect to be responsible
for such attacks,

The gharial is considered harmless to man and Dr Singh and I,
therefore, documented a surprising attack on a man on the Mahanadi
(Bustard and Singh, 1981),

Following on from the studies on human attacks by the saltwater
crocodile we Published a study-of attacks on domestic livestock (also
extremely rare ina situation where countless opportunities occur daily)
(Bustard and Kar, 198la), and the obverse situation, of local people
stealing the crocodile's kills (Bustard and Kar, 1981b). Such publicat-
ions often have imediate management implications, For instance
concerhing the occksional losses of cattle to Saltwater crocodiles we

1

wrote,

"The attacks all occurred at (four) locations where the natural
mangrove cover had been destroyed. Unless this is the case domestic
livestock cannot come to the river bank. Cattle attacks increase the
unpopulwrity of the Saltwater crocodile and' increase the foreos working
2gainst its conservation. fueally crocodiles and cattle snould be
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separated - there should be no grazing in sanctuaries. This idea,

however, is difficult to achieve in much of the developing world

inhabited by crocodiles, The solution lies in maintaining a strip
of undisturbed mangrove forest, at least 50m wide, along all creeks

adjacent te cultivated land. Since this fringing forest cover is

important for the crocodiles themselces this should form a key aspect.

of management.'

In the paper dealing with crocodile kills taken as human food we

concluded,

'The implication of kill stealing for the managesent of croco~

dile (and tiger? ganctuaries is clear. There is a need to eparate

crocodiles from local people. The sanctum sanctorum or core area of

such sanctuaries must be free from human habitation or intrusions.

In sanctuaries the animals must have 'right of way' at all times,

otherwise the sanctuaries will ultimately prove of little value in

the conservation of their endangered species.'

Bustard (1980) and Bustard and Choudhury (1981e) pointed out the

crucial situation facing the saltwater crocodile in India and the ateps

that need to be fo lowed if it is to survive. Bustard and Choudhury

(1980a) in a paper on parental care in the saltwater crocodile pointed

out the management implications of this trait. Due to incomplete

nest guarding, vulnerability to human attack while at the nest, and

the difficulty of guarding suc'. a large brood of siblings, which also
*

¢

disperse too early for female protection to be effective, the authors

feel that collection of egys for hatchery incubation and captive rearing
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of the resultant young provides a much greater survival rate than-the
mother is able to achieve.

Extensive work has been carried out on the post-release monitoring
of released 1.2m long crocodilians of all three (Indian) apecieg.
Since this work cleacly couldi not comuence' until we had raised large
numbers of crocodilians to this size and released them back into the
wild. few of these studies have as yet appeared. An outstanding account,
showing very little movement and excellent survival - probably 100%

after several years back in the wild ~ has recently appeared for the
Indian mugger (Choudhury and Bustard, 1983). These mugger are the
first captive~-reared and released c#ocodilians to have bred following
their retura to the wild (Choudhury and Bustara, in press). Much of
this basic data was collected by the protection staff and their
contribution is clearly set out in the paper's tables.

Kar and Bustard (in press) document 80% survival of a small

group of fifteen saltwater crocodiles rehabikitated into Bhitarkanike
after two years back in the wild. Survival figures are always winiual
ones, as failure to record an does not mean that it has died,
it may reflect human error, or the e in question may have moved

outside the census area,

In order to carry out subseqyet m@nitoring, all released crocodiles
must be marked. They should be marked in a way which is cheap, easy to

carry out in remote areas, and which, most importantly can be seen
¢

without having to catch the crocodile. This last aspect is crucial
as crocodiles learn very fast (Bustard, 1968), so cersusing based
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on physical handling will result in markedly decreased recapture

success, and animals which are maintaining themselves well in the population,
but evading recapture, will appear to have disappeared, There are two

further considerationa. A tag physically applied to the crocodile may.

become detached, and the marking method should be one requiring minimum

literacy (if any). We published our methodology in the 'Indian Forester!
(Busfard and Choudhury, 1981b). This indludes scute~clipping of the single
tow of scutes on the tail. Regeneration does not take place. The clip
can be seen sasily when the animal is basking (the clipping includes a

sex code), literacy is nét required to record presence of the clip.
Crocodiles often swim or float with the tip of the tail above water and

an experienced, observer can record the clip at such times. Both Dr Kat

and I have had no difficulty in recording it using a spotlight at night
in Bhitarkanika, when recruiting-sized individuals..come into shallow

water at the edge of mudbanks and elevate the tail clear of the muddy

water, Using this methodology it is possible to individually mark

crocodiles also, % detailed in the paper. For general use, however, we

réecopend only the use of a single recognition clip, the scute clipped

changing each year, so that at a glance one can see if the animalg is
a released individual, and at the same time the year of release. Since

we release approximately 2.5 females per male, deliberately we do not

clip the more abundant females for sex, but clip males. So all the above

information is incorporated in a single clipped scute for females and

two in the case of males.
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fhe above few examples should serve to indicate the type of research »

that is needed. We in the Project have published gome one hundred

research papers, many in the Society's Hournal. Although we publiak
internationally, we have always made a point of publishing papers of

major conservation importance here in India, Further details of these

publications together with an annotated bibliography of Indian crocodil
dans was published by the Project (Bustard and Singh, 1982) and is
available free on request. A further useful publication on crocodile

GF -

conservation and research in India is that of Singh and Choudhury (1982).

Active management.

In my 1974 report I recommended that an active management approach

be undertaken of the gharial and other Indian crocodilians in order to

boost numbers quickly. In crocodilians and other animals which produce

large numbers of eggs,wastage is very large. Managenent, by vastly
reducing this wastage at various levels of the life history has the

capacity to rapidly raise population size with the result that it fie

possible to re-establish whole populations rapidly. This is not the

place to go into an evaluation of the techniques involved (Bustard, 1975),

nor the necessary safeguards (Bustard, in press), of which perhaps

the moat important 'is to maintain genetic diversity in the population.

It would clearly be most unwise to repopulate an entire river system

with the successive progeny of one pair of crocodilians on genetic

grounds, although due to their fecundity, this was 8 practical prop-

osition, in terms of numbers of young required, over a ten year

re-introduction timescale.
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The main reason for my recom.ending an active management

programme was that otherwise recovery, in the case of the gharial,
would have been patchy at best, with possible, recovery limited to one

or two areas in the country at best, and with the remnant populations
elsewhere failing to maintain themselves and being lost. This clearly
would have been unsatisfactory. In the case of the saltwater crocodile,
without the active managenent programme I felt - and stil} feel - this

spesies would have been lost from the Indian fauna over a period of time.

It may be worthwhile to point out that mugger numbers were so

low in many areas of the Country that only active management has main-

tained the geographical spread of the mugger, although the species

itself was not endangered, only seriously depleted..

There were other good reasons to adopt this approach:

1) the proposals which were contained in my 1974/Report to the Government

of India included the creation of many new sanctuaries in the Country,

many of substantial areas (see 1 above). It would have been extrewely

difficult to justify their creation for only a handful of animals.

2) In a conservation programme of this size there is tremendous scope

for conservation &ucation. Although saving the animal must take

precedence over everything else, conservation education would provide

a most valuable spin-off. If people intereated in learning about the

FAO

Project cannot even see the animat being conserved when they

travel to an interior sanctuary, it is difficult, if not impossible, to
t

generate this.
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3) The active management programne focussed attention on the sanctuaries"
themselves, as the captive rearing stations were located as far as
Possible within the sanctuaries themselves. The success of this
"approach was obvious ~ the rearing stations quickly became. touriet
attractions in their own right, in a number of States, notablyin U.P,, Orissa and West Bengal, Furthermore, by focussing attention
on the rearing centres people were!streaméd' away from the river itself,

2where large-scale tourism, such as the rearing centres encountered,
_ would have been a serious disturbance, to the wild gharial,
A) The captive rearing stations were a tangible demonstration of what
was being done to conserve the species,
5) The population parameters of the crocodilian species Lent. themselves,
superbly to thig approach.

The core of the active manageaent Programme focussed on the
Bpecles itself ~ as opposed to the parallel, extremely active programme
of sanctuary selection, gazettement and: protection - consisted of
protection of eggs during their lengthy (approximately two and a half
month) incubation period, together with protection of hatchlings until
they were large enough to Look after th-aselves.

The only way to effectively protect efg58 on a large-scale, in
widely separated nesting areas, spread over numerous reaote areas in
the Country, was to collect then, preferably as soon as laid, bring shen

hatcheries, That was carried out in association with the Project in

+toa series of central points, and incubate them in bredator-proof

the States of Orissa, Uttar Pradesh, Andhra Pradesh, Taail Nadu, West
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Nepal in the mid-1970!

easy.prey for a wide range of predators, including fish,

1.0 «1, 20m (3-4 feet) was an ideal release size.

ee NE OE
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Bengal, Kerala, Rajasthan, and Gujarat shows the size and geographical
Spread of the undertaking.

Collection of wild-laid eggs for captive incubation saves the eggs
froma wide range of natural predators including man. It is not
always appreciated that in tlany areas of India, tribal Wan, may be the

4

most, serious and effective - predator, For instance in Nepal, and
adjacent Bihar when gharial were.y still present in the latter area, all
eggs were collected, In estensive surveys of the Narayani river of.

s I found no recruiting individuals iaplying
that agg coblection had been 100% over nany years. In the Andamans
in 1978 my student, Mr B.C. Choudhury, in a nest study on no less than
30 nests of the saltwater crocodile found that only one nest or 3.3%
of those stvdidd, hatched. Human predation accounted for 84.6%
of nest losses (Buwkaritxand Choudhury and Bustard, 1980). Add to this
level of predation, nests lost through flooding during incubation,
and the arguments for nest collection become overwhelwing.

Juvenile crocodiles are very small, avera,ing around 30cm
Ay(slightly more ih thd of the gharial), soft and delicate, and form

aquatic birds,
mammais and other reptiles. He fie greatly enhanced numbers which
can be hatched in captivity can be further multiplied by keeping the
young in specially designed pools in captivity until they are through
this critical phase. Taking into account varying conditions in diff-
erent areas - as is essenf{al in a National Project ~ it was decided that

e

The plan calls for
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rapid growth under semi-natural conditions, using natural food throughout
n order to attain this size as quickly as possible. Under ideal

husbandry conditions, in climatically favoured areas

experiencing reduced winter effefigs, it is possible to attain this size
within 16~20 months of hatching and thus operate a two year cycle
in the hatchling and yearling pools ( Bustard, 1975). This fite in
well with release times which should be set to enable the released
animals to become familiar with their new habitat before onset of the

monsoon, The Project recomuended release in February in the warmer

Southern areas, with this delayed until March in the extreme North,

This activity, comprising collection of eggs and rearing of young

tor subsequent release into protected sanctuary areag in ideal natural

habitat, has been called the trear and release' technique, Tt is, of

course, essential that the "protected sanctuary areas! are created

simultaneously with the rearing programe, but the 'production! of

very large numbers of an endangered species pwovides tremendous impetus

for pushing ahead with the sanctuary creation/management goals. The

efficacy of this approach can be seen in the results - sanctuaries

declared (Table 1) and animals released up to 1982. These figures
(Singh and Choudhury, 1982) aret

arial - 855 (approximately twelve times the estimated 60.70

adult/subadult individuals surviving in the entire country when the

project was initiated

Saltwater crocodile - 278 (approximately ten dimes, the probable wild
Population of adults and sub-adults in 1974), ana



dons .in the conservation of a wide range of éndangered animals both hero

&S- 42

mugger ~ 490

In addition substantially larger numbers of each species than these,
were currently being reared for future réleore.

CONCLUDING REMARKSI would briefly sum up by saying that in the crocodilian project
the role of management was paramount - without the active manage jent
Programme there would be no gharial today, and the saltwater crocodile
would be on the verge of extinction in India,

Management entails always putting the legitinate interests of the
species first. One has got to argue very strenuously for one's beliefs
in the World todays One can argue more effectively if it is obvious to
all parties that you have no vested interest other than the best interesta
of the animal itself,

Addrésdingmyself to the younger members of the audi@ace I would
say that conservation - or science itself for that matter - is not an
easy career, One must be dedicated, Conservation is a world-wide war.
Furthermore, it is a war that can never be won. One can win'encountera,
skirmishes or minor engagements! (which if you loose will have a catast-
rophic effect on your animal or ecosystem), but you can never win the
ultimate batt&e,-as even when your 'animal! (for want of a better word)

*
is numerous, and in'what. you believe is a secure National Park even in

1the moat-developed countries, such places have not Proven to be sacro~
sanct,

In concluding this paper I would like to point out that the approach
set out in this paper is one that can be adopted, with only minor variat-
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dn India and overseas,
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