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THE ROL%’OF MANAGEME!T IN THE CONSERVATION OF EI'DANGERED SPECIES

WITH SPECIAL REFERENCE TQ INDIAN CROCOLILIANS,

H.R.BUSTARD

Airlie Brae, Alyth, Perthshire, Scotland.

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

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

Project, Orocodile Breeding and Management.

INTRODUGTION

This paper, in as far a8 its redates to crocodilians, discusses
one aspect - one extreme - of management, here described as'ackive
manageizent', -where there is deliberate, well-planned, interference in
the life hiséory of the species under management. The management used
is of fhe most ‘'active’ types in that individuals of the species are
reared in'cgptivity, 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 %o the ;rOCOdilians, since this is the author's specialist
field, but more importantly, because there has been a large-scale
project on crocodilians in Ipdia extending o;er many years, which many

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

which the achievements of active management of thls type can be measured.
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‘. This is most important, as in sug esting active mana_ ement as ar invale

» uable tool in the case of extremely rure and greatly endingered epeciesm,

f70A% 4s vital that the 1ikely reaults of this apyroach .can be quantified,

MANAGEMENT

"~vThe>Scop§ of'Managemént
 Management can be axtremely '1ight' - it could involve merely keeping
: visitors out of a part of a sanctuary at a particular time of year -~
:whan ground nesting birds are nesting for instance - or delaying the
cutting of grass by several weeks to allow part of the life cycle of some
_amall animal, ground-nesting bird, or insect to be completed, On the
~ other hand it could involve -~ as in the case of crocodilians in India -
the 'productﬁdn' of large numbers of release-aized animals to repopulate.
whole areas of the natural habitat. Management may involve captive breedinﬁ
of an endangered species, and rearing of the resultant young in captivitly
for release back into the wild, management of the natural area ete

Sinde wild life needs space in which to live wild life manag eient
‘:;é about ;and and the use of this land. Often man need not be excluded fron
 the land;if his activifiea are compatible with the particular forms of
_wild life being managed.
V Sihce.even relatively undisturbed areas of the natural habitat ure
' ﬁow,becoﬁing raré, in many/most partes of the World, management iavclves
  ££¢ preseruation of cértain tracts of land in as near to natural conditions

:As possible.k Such tracts of land, which may constitutg aonly a snalli

;fraction‘of the total land area being managed, are an integral part of
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_ management progra mes but such (drastic) actiosn will not be nesdéd
in most instances. What will be necessary is to prevént poaching
and to ensure that activities which are permitted are ¢ompatible‘with,
the type of wild 1ifé béing managed. Eléphaﬁts, for;instancé,‘willZ 7
: ~  natural : ‘ ‘ 3

survive well in/forest tragts being worked on a»well~pianned. sustained
yield utilisation basis by ﬁhe Forestry Departments, provided these
departments are able to ensure the loﬁg—term survival of their Resérved
and Prétected Forestsf Elephants provide an excellent example ol the nee&
$B manage large areas of land for éertain species, They‘do‘nof need
exclusive éccess to the lmd but the land must be maintained under
natural, mixed, forest;bamboo cCover. Furthermorq; many of thé problems
facing elephants in Ipndia foday are problems thét are equally acute ifor
the Forest Service. It is the alienation of large tracts of land within
~ the 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 agricultuvral
settlement, he is increasingly coming into conflict Qith elephants.

I£ is not to downgrade the deleteriomus efiects of large-acale
‘économically-oriented' poaching, to state that land is the first and
Iforemost need in wild life management. An endahgered species may have

: ecological
become endangered while the habitat remained abundant, snd in good /

iahape, as a result of poaching, but incréasingly today, pressure is on

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

build up the populations of endangered spedies unlésﬁ.land is avail

able for their use.. The ultimate need will always be for habitat - 1 .4,
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Hence the first role of marn . enent has to be to retain - br where

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

concerned specles.

gqr Management Activities

) B

We now come down from generalisations to the specific, and the
above ideas are e&panded and illustrated using, nd: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 Country, from Gujarat to West Bengal, and from northern
vUttar Pradesh to Tamil Nadu.»

Although the large- scale Government of India/FAO/UNDP Project
Crocodile Breeding and Management which I recom.ended be initiated in
my>1974§g2port to the Government of India, and for which I was Chlef
Technical Adviser for many years (1975-1981), covered all three species

Gavialis
of Indian crocodlllans -~ the gharial (EE;E&E;—gangeticas), the saltwater
or estuarine crocodilo (Crocodxlus Qorosus) and the mugger or marsh
crocodile (g. galustris) we will here concentrate mainly on‘the gharial’
as its'conservation is already well known, and the saltwater crocodile,
as it illustrates tho land management problenm idcally,‘inba fascinating,
bot iittle—known, and very fragile, ecosyotem.

We faced ﬁhe‘extrcmoly difficult problem initially that thc animal
which»we were chérged with cOnserving - the gharial - itself as elcsivc
throughout most of the year as the tiger - was very little known, .

. Even 1ts nsting season was incorrectly stated by Malcolm Smith (1931),

an error never corrected in the llterature until the present Project




started.publishing its results. Accordingly we had to étudy its biology from
'scratch 88 we went along - we could not afford ourselves the luxury of doing
: thi’ first before initiating the Project as the gharial would have been ;
':.extinct before we had learued very much.
. With many other spedls being managed, or propOsed for wanagament, the
'rbiology may be much better known so this aspect can be downgraded.

There are four {sequential) aspects in setting up a ¢onservation project
of this type, although in the present instance, due to the endangered status
©of the gharial as a species, and of the saltwater crocodile as a member of
»the Indian fauna (this_iatter speciles hasva wide extra®Indian distribution also)
these four separate, but inter-related,vtaske had to comuence simultaneously.
These steps aret .
1i land management

2s: protection

3. gétting to know the animal - in the K'cmrad Lorenz sense that to adequately

“'gtudy the behaviour of a dog one must.first become a dog - leading to
research projects as/wherevneéessaryi
active managemeﬁt of the endangered species
Thesd four topics are discussed separately beldw, first in general terms,
and then illustrated using examples from the éraocodilian project. Although
the examples are, therefore, all Indian, the same type of problems occur
everywhere - it is the matter of degree that differs from country to courntry.:
Incidentally, in wany countries knwon to the author the problems are very

much greater than in India.




l. land.
he first considerations are,

a) if not already known, to locate key areas of land for the species
¢oncerned and, J
b) to decide what @gree of management control must be exercised over
these in order to provide adequate long-term protection to the apecies.

Phase a) may entail extensive surveys in the first instance kmx 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

not Possible - in a migratory specims for instance - land corridors

may have to be incorporated in the land plan at this gtage linking

- two or more areas of 1land in order to..achieve this Shjective.

In phase b),it is important to fully appreciate that land, as the
most basic comuodity in the lives of most people, is intensely polit-~

ical. While the sincere conservationist will have to fight for the

'land that it required he/sbe 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 'all' that needs to be done in order to

save specied X is to build a wali around land area Y, keeé people out,

. and stop every kind of activity within; This approach - even if it
:}were feasible;- is likely to be counter-pmbductive, and is at the oppos=-
ite extreme from active managenent here Proposed, which apnrec1aten the
poliflcal realities' of life, and tries to actively manage in the

vvinterests of the species in order to ameliorate other considerations
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which cannot be chauged,

Wherever bPossible ﬁulti~1and use =hould be €ncouraged, byt this
buld not be ap e€xcuse for lang alienation and/or Poaching. (the subject
of the next section).  Puers 14 10 question but that multi-lang use,

: v
good as the idea is,,requires the Smanager' to be constantly on his

toes ang 'manage’ ip order to detect and deflect intrusions of all kinds,

It can be likened to g5 guerills warp,

In concludin

at the start of this section witbout good bi
the species under Management, Thia will invoadve good basic Iesearch ,

if the work has not been adequately carried out already, ang I nust

state that guch '600d basic esearch! is,'unfortunately, not the norg

in a great hany conservation Projects. It ig essential to have one's
facts right, Enthusiasm, important ag it is, is not an adequate substi-
tute for 'hard datat when it becomes a matter of bargaining over land,’

Nor should it be.

B2 Protection,
It 18 & straight fory
requirements or to write suitable protecfive legislation, The problens
are Practical, at the buplementative stage, Many sanctuaries may have
Buperb management Plans but if.the actual staffvon the ground have never
Seen the flanagement plan thep it i of little use,
A Preliminary observation, relating'to India, baseq én my eight

Years practical €xperience in “any areas of the Country, is that even




8 low and extresely siuple level of protection can hove zn ama.ln.
tuad abrence of any farm of protection in tha
- @rea previously, but quite clearly reflects the deeply inuféinwi attitude
of the ordinary people of India - Indian villagers are ba: {eally respectful
and law-abiding. Thé problems lie elsewhere,
There are several basic factors to get right at the start in
formulating any protective programme. These includes

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

poaching offenses com.itted in mnctuaries or National Parks. Hence it

nmay be useful, for this reason alone (but also for others set out below),
to have key management areas gazettea as sanctuaries and where appropriate
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 Xx 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 nof be diverted from their duties to other
activities,

%) Supporting the staff. I have found a major problem in protection short-

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

iably means 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

1f catching poachers is not likely to ‘please their superiors the field
staff will divert their energies elsewhere, 8o thefe must-be no doubs
about the commitment of the senior officers, including thp{O-I-C. This

commitment must be demonstaated regularly if protection is to succeed,

It should be self- obvious that all these staff ( seniormost as well as .
field guards) must live in or on the edge of the area they are protecting,
This point requires heavy emphasis as it is apparenﬂly4notwobVious here
in India, where officers—in—charge of National Parks, often live at a
remote distance from their jurisdiction where contact with them.ie
difficult at best, and extremely time-consuming.

The above three factors are prergguisites without which there is 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 regionai
attitudes to such matters as, for instance, thevarming of protection
staff, While 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 anzjiii;equipped guards, to overcome gangs of

armed poachers. 0Of course, even todhy 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 havey by the very manner of their duties, to operate in
remote areas where they can be ‘shot and the murderer is unlikely ever to be

apprehended. To expect unarmed men under such circumstances to be
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their work may be expecting too much. This is
ich 1 frequently pointed out during my many years in conser-
vétiOn work 1n Australia. I can think of wmany areas of the World wiiere
such a situation exists. In a sense the status (which includes arms and
raining in their proper use) of thewld iife puards, reif¥ects the
importance the Country or State places cn the Proper protection of its
wild life resources.

llowever, it can be stated as a general rule, that .1d life guards
must patrol coustantly hy day and night, on an irregukar schedule. It
will be idcal if they uare trained to carry out basic research duties as has
been the case in the crocodile project (see telow) as this gives them a
reason to be actively moving around the sanciuary/National Park in the
course of collecting data, The senidglstaff should join patrols as
frequently as vpossible.

Poachers know whether guards are activé 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, s0 encounters become
greatly reduced. We have found in the crocodile project that tﬁe
presence of an active research proup, working on the animals in the wild,

backed up by a skeleton protection staff, has worked wonders for

protection,

Guards to protect everythihg. It must be made clear at the outset
that the guards are not employed merely to protect tiget, or gharial,

or rhinoceros. Their job is to prevent any unlawful activity within

_ e . s i ; : S s
the boundaries of the protection area whether it be illegal cutting of
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grass or felling of trees, as opposed to game poaching. The former
activities, of course, may in the long term, be as deleterious to the
survival of the species being protected as direct killibg by poachers,
which is why such activities afe banned under such circumstances. They
will not be obvious to the protection staff, however, andithe reasons

should be carefully explained to them.

5. Qetting 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 thevbetter. Furtheruore,
in 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 - at~a 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 1life and geographical
kmowledge, they will have invaluable contacts among the local people.
Government policy is usualiy 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 fréquent - often absurdly so -~
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 1life work frequent transfers of staff cannot be

tolerated.

One does not require raggbrous scientific tfaining to be able to
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codlect research data under supervision., Illitsrate or seui-literate

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

by selected exauples from the crocodile project. - The scientific skills

1ie in experimental design and in interpretation of the da td, daté
collection in itself being largely a routine'affair requiring honesty
traits
and reliability,/which I have found to be readily available in the Ipdian
countryside,
L, Active management.
Before moving on to what, in the context of this paper, is active

management, we should briefly list various degrees of active manugement,

arranged locsely in ascending order of wanagement inv01Vement:

1. Fire prevention activities as carried out by the State Fores t Deyd

ments are an interference with the natural habitat designed to reduce
incidence of forest fires. Such activities benefit most of the wild life.
2. Seasonal burning of £rass providea an extensicn of 1) above ian that

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

This alsd serves to maintain open grazing areas and perhaps to provide a
crop of‘young grass shoots (e.g. rhino). Where theseAhave been carried
on since time imu morial they have become part of the ecology (one aust
remember that man has 1nf1uenc°d the ecology since the early days of
‘man the hunter-food gatherer). Not to burn would be to have the forest
ehcroach on such opeanr:as, so essential to many grazing aninmals, and
in time they would become completsly forested.

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




1nstgnca, in the case of sea turtlens, which rest extremely densely on
festricted areas of beach, itﬂ has been shown (Bustarad, %972) that the
configuration of vegetation on the beach results in uneven nesting, soue
areas being several times over-utilised (in the sense thét‘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, epccially
those lying parallel to the beach, opens up areas previously barred to nesté
ing activities (és 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 thé interests of

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

managerient, althouzh of a comparatively low order.

L, Manipulation of the food supply can vary from a low to a wmediun<high

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

may only take place in times of duress (such as drought), but by prevent-
ing large-scale deaths at such times its effect on the population bkeiug
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
spécies can.be built up. The main prey species may have been lost

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

itance) or from ovérg or uncontrolled fishing in the case of the

gharial's food supply.




5. Translocation of dndangered species may help to ehhance the populations

of many species, using carefully controlled introductions of animals from
another area. Introductions may even be into areas where the species

has become coMpletely extinct. In the latter case, a stgmng incentive
fer carriing out what is a complicated and essentially long-term task,

may bz to better ensure the survival of an endangered species by
distributing it more widely. Many eﬁdangered species have become regt-
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 Ipdian

Rhinoceros are important examples.

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

gradation from 5) into this, the hiéhest category of manageiient, as
trans&bcated individuals, &gt, 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 supplementa;y feeaing, may be involved in this gradual relegse
pProcesss

Under the head 'captive breeding/rearing of endangered species'
‘we-inéluie collection of wild—léid eggs for captive hatchiﬁg and rearing
of young for subsequent release back into the wild as has been so very
extenéively carried out by the crocodile project here in India, and which,
Bince if'is described below, will not be further mentioned here. As I
have pointed out to our President, Dr Salim Ali, this is a Eechnique

. ‘ : where
applicable to many species of birds, especially those xrkskxXsy onl;

one of two eggs laid, or otherwise less than the full egg campleméht
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will be reared under normal conditions, the'surplus' can be collected
and pilaced in an incubator. The technique cdn also be used in the
cése of birds which will continue to 1a;;eggs are remov‘é while the
normal egg complement is being built up (Lack, 1954). Bhich species
offer tremendous scope.

Although this 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 con;itions in captivity,
as these may not readiiy adépt 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 minutes/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 suitable for master predators which guickly Xaxxx lose their
respect/fear of man and which when released may then attack humans. I
consider tiger and other large cats to be a prime example of this problem.

A préblem which, I might add, we have never encountered with crocodilians,

e
B
[ “:

. Animals which are captive-bred - provided they are of a suitable speciesﬁ{
for release, can be rcleased just as captive hatched/reared young. ,i it

Zoological gardens have the opoortunity to provide such material for
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release from a wide range of épecies, and a fdrst step in this direction
ié to become self-sufficient so that more need not be captured;quten
extremely wastefully (e.g. apes) from the wild.

Finally we come to captive breeding groups which maykbe retained‘in
captivity indefinitely to ensure the gene-pool of xhm speiies 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 forAreieasés.
In all such cases stud books should be kept and sufficient out-breeding

organised (by exchanges of stock) to ensure the cont;nued genetic diversity

of the stock,

MANAGEMENT IN THE CROCODILE PROJECT
’Turning to the practical achieyﬁments of the COrocodile Project we
will review the topics briefly set out above in the lighf of the Project's
practical experience on the ground in many parts ovandia. Further detailé_
of fhe Project are given by Jayal (1980) and Bustard (1981).
1. Land.
As stated above, in £he case of the Crocodile Project, all four areés

of work had to comnence simultanecusly. However, in the preliminary report

to Government (Buspard, 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 y¥ar, three areas were recom-énded for creation as sanctuaries,
‘These were Ranapratapsagar on the Chambal River in Ra jasthan, Satkoshia
Gorge on the Mahanadi River in Crissa -~ both for the gharial - and

Bhitarkanika in Orissa for the saltwater crocodile. The'iast_mentioned

had already been 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 less
than eleven new sanctuaries - the Project assisted in ther development

of protection/management regimes, igcluding the preparatﬁpn of several
management plans, quite apart from becoming involved in strengthening the
management in a number of existing sanctuaries/National Parks. A list

of the sanctuaries which were created as a result of the Project is giveﬁ

in Table 1.

Q
This substantial achieveTFt reguires elaboration. At the start of

the Project in April 1975 India was under-represented as far as sanctuaries
were cocncerned, and, as is so often the case, those very areas where
sanctuaries were most nceded, were qften where progress was sloweste.
The Project tried to provide momentum in key areas of crocodilian need.
These areas, were often of‘national imporfance, gquite apart from croco=
dilians and, their management has benefited all other species as well,

It may be profitable to consider this topic on a State-by-State basisi

- from April 1975

1. Orissa. Since this was the first State to join the Project,/I
inxkiax¥y lived in Orissa on the banks of the Mahanadi river in the heart
of the area which I had recomiended for Satkoshia Gorge Sanctuary. ‘
The first sanctuary declafed in Orissa was Bhitarkanika which covers an

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

Forest Department as it lies in xm a very rich alluvial deltaic area of

mangrove fprests fronting onto the Bag of Bengal. The mangrove vegetation
can be cleared, and the ground preparéd for,cultivation, (the technique
has-been practiced for ccrturies) and the land outside the sanctuary is

already all under rice cultivation; A brief aerial inspection graphically
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illustrates (a) the need for the sanctuary, and (b) its Vulnefability, ;
~ Anyone doubtful of the need for saﬁctuaries sﬁould see this from the ‘
alr, as it illustrates a situation which will become inGreasihgly‘tﬁégi
norm in the not too distant future. Such a sanctﬁiry, %f course,
fgces enormous management difficulties even in (just) maintaining itgfﬁ
f~integfity (see below). | “
Satlioshia Gorge_éanctuary takes in a 22km stretch of the “ahanaaii.
river in an area where the river pasées between hign hills, and élthough
, no£ a gorge in the proberly accepted sense, forms deep pools greatly
févoured by gharial. The sanctuary boundarles were selected to take
in much of the surrounding catchment and includes :ich fﬁreét cover
- with (amonghs others) good tiger and gaﬁrbpopulations in its 790 sq. km
There were delays in getting this sanctuary gazetted, meanﬁhile the Oriyan
race of the gharial (the'host Southerly surviving, and also the most
_ isolated, so potentially the mos£ distinctife) was brought to the verge
of extinction.  The fingl, extremely-swift,'gazettement éf this beautiful
Sanctuary.was‘brought about by the personai interest of the present
Prime Minster.‘ We are mixmady extremely fortunate in India to have this
deep-rooted interestvin wild lifé atfthe highest’level. We arevélso
 fortunate that in the I.A.8% there are a number of‘dedipated individuals
‘with keen interest in wild life matters. This combinati§n should augur
venyWeli for wild iife. Unfortunately iﬁ»does not appear to nave

achieved its poteniial.

The third sanctuary sponsored by the Project in Orissa is Hadgarh,
. : e ¢

B
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.~ also & most scenic area, and selected for a mug.er rehabilitation

Programme. It compriges 191 sq.km. and the large lake is surrounded by

densely woarded areas., Full details of the Origga Prograinue, ihcludinéf

& ric . esentation of background material, 4s Provided in a deort‘which :

’ is a model of its kind, by Kanungo (1976).

Uttar , : o
2. Kxihxx Pradesh. In U.P, we have been extremely fortunate to have
Mr V.B. Singh as Chief Wild Life Warden from the inception‘gf the Prodeét:
(but not in 1974 when I yag surveying), _Mr‘Bingh, whose achievément‘in ‘
the conservation.of the ghafial in north India is unique, has Provided a
detailed account of the status and rehabilitation,of the gharial in U.P;
(Singh, 1978), 1n UsP. in addition to the creation of ,Kate_rnia'ghat_
sénctuary off Girwa river, for what is the:mostbdensq reﬁaining gharialbv”
populatibn in the country, Mr Singh has worked endlessly to'bring about »
the couniry's largest sanctuéry, This'has been gazetted for thg ghérial .
and takes in some 350 kmi. of the Chambéi»river infan approximately'
Bast-West direction. The Chambal sanctuary is a tri-State”sanctuary ‘

in the States of U.P

In the cre

Inspector General of Forests at the time that this sanctuary
was at the Proposal sfage¢ Mr Seth well appreciated>the need for large.
sanctuarﬁ?s = I point I have constantly stressed - and that we should
devalop’sev?ral Natipnal homes for the gharial, The Chambal National
Gharial Sanctuary -~ to give it its Proper name - is an apea of'butstanding

’

potenfiél, and when mahagement finally reaches the desired level
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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 e have achieved our 5
,ltargef:;howe\r@r{J un;}lL;hg:Phambal is raised to National Park status.
doidw da0ger & A& HRLa VLG S :

P

' 3. Andhra Pradesh. With the growth of the Project I had;to'mové to a

mbre ce%gﬁﬁlOgo%gg“giﬁhttelephone'facilities etc. I was relocated inbﬂydéradg'

¥ abadggg%%@jpgg@ect,has agststed ‘in the éreétion'ofifive sanctuaries in
A.P. Thsaé are the1¥rishna Sanctuary (still given the unappealing and
  iengthy name Nagarjunasagar/Srisailam sanctuary by the State Forest
'Department). This was the country's largest mnctuary at the time of
its creation at 3,588_aqt_km.Properly managed it can provide oned;;lfgej
Ngtional homes for the mugger as wellﬂs protecting some of the State's
best tiéer areas and a wide range of other wild life.

Few people know that gharial, until very recentlj, occurred in South

j India. Our own reference to thib (Bustard and Choudhury, 1983) is th;
first in the ljterature. In A.P. we have selected an outstanding area
of the Godaveri river for the State's re4inﬁfoduction‘of the éharigi.‘
Heminiécent in many ways of Sétkoshia Gorge in Orissa, this 591 sq.kK. .
sanctuary can be an important asset to A.P.

The saltwater crofodile is extinctvin South India;Jtﬁé 1asf:re;orded
individuals having been shot more than forty years ago.aBuétard'Hnd
Chéudhury(lQBQa) recorded a recent capture in the Godabéri ;séaérﬁ whibﬁ
we think wus a stray individuél, probably from the Khdéméns; Hoﬁévef,

a suitég}ejargg of Godaveri delta has been created a sanctuéry (Coringa
sanctuary, 236 sq.km.) specifically for re:introductiohAof the speci;s

. and the firet few individuals have been released there.

§
2l
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The two 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 is
lanju Modugu on the trans-Godaveri (208q.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 name) This latter sanctuary is
conveniently located for a visit from Hyderabad {about one hours' drive
from the city) and offers good viewing of geveral 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 Manjifa
small boys wash their family'é buffaloes or swim in the water in close
vicinity to the large mugger. This provides an excellént illustration
for city dwellers - who consider all crocodiles to be extremely danger-
ous man-eaters -~ oftthe way in whiéh 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 sanctuaries described above; all of which were initiated
by the Project, eight were created in the two States where I was resident
over many years hehce fulfilling é major aspect of the United Nations
involvement which is meant to helé to move things along. Unfortun-
ately thpough the system under which the Project worked, I was the
sole crocodile expert throughout, amd obviously great*y over-extended
in a cquntry the size of India where twelve States were co-operating

with the Project and nany more wished to becoue involved., It was a case
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: éf doing the best one could.

The United Nations policy of short-term appointments only, makes
ituimpossible for most people to take up appointments, thﬁé greatly
.hémpering the calibre of person who can be recruited, oth3r than on
"short-term consultancies. Except for specific, well circumscribed roles,
short-term consultancies in my view, at least in the wild life feald,

-~ are less likely to be of lasting benefit, than people who will come,
: stay 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

‘l_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-

- ﬁariés tend to come up haphazardly and what we need kmxkmaw 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
f”would then provide & blue-print for further gazetteménts in areas -
- both geographical and flora/faunistically - un- or under-repfesented
at the present time. | :

In concluding this section I would not 1ike to sugbest that the
‘éanctuary programme has not faced any difficulties. It has. However,

L
£

these have been containable, The worst has been serious encroachment

of the Bhitarkanika sanctuary in Gutta§k district of Orissa. The
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continued integrity of this sanctuary in the face of people of Banglé-
deshi origin who wish to cut down the mangrove forests and cultivate.
the area will depend on continued strong support from the Government

of Ipdia.

Protection.

Protective duties have been of maximum imporfanéé ih-tﬁe brocéﬁile
project. Animals may becomevendangered for a number bfjreaébps, inci»
uding loss of habitat. I, the crocodile project the gharial had been
driven to the brink of extinction before the project Was‘initiated,
yet much of its natural habitat rewained in a more br less virgiﬁ
stats. Huntirg for its skin (Bustard; 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 Indian range, any further losses would quicklye

become lrreversible, 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 or each
sex, all living within the Satkoshia Gorge proposed sanctuary area.
Natural breeding in‘the wild, however, stopped. The last successful

hatch was reported to me by local staff to have taken plave in 19?45

I personally collected a nest of eggs in 1975 but the egys were infert-

ile. The same was bhe case in 1976, and thereafter no further nests

were recorded. Without protection, and without the'yroject to focus
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attention on its crifical status apd concurrently to tackle the
problem, the gharial Qould have slipped away like the cheetah.

Protection bzﬁtself might not have beén enough, at least for
j}many population xemnaﬁts, which is why an active managemcpt programue
.;Qés initiaﬁed (see 3) below). '

The Orissa ghariai éroject provides a good iilnstration of
protection in practice. This is briefly described below.

Proection antedated the declaration of Batkoshia Gorge sanctuary
”by about a year. Prohection staff were minimal at the outset compr151ng
four river- borne‘staff and four land-based forest guards. The rlvér
'_staff were apecially-recrulted local fisherman-riste, villagers with
"én intimate knowledge of the river, since they were norm ily on it
_each 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 riverkin monsoon torrents or sumier drought. Two were from
Tikerpada village near the top of the 'gorge' and two from a village'
near the Sbutherﬁ river limits o£ the sanctuary. ‘They patrolled daily.
The time of greatest threat to the gﬁarial is always during winter
'when they lie out to bask for much'of the day. The threat is greatest
fol'uing failure of the monsoon due to the abnormally reduced water
levels which then result. This then had to be the season of maximum
falert:ess. | ‘ -
None of the fimst three‘insfances of poaching detected by these

'guards concernéd gharial., I had made it very clear from the outset,

. that any illegal act within the proposed sanctuary boundaries was to be
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stop?edg I had sat with the guards on the bank$ of the Mahanadi

and pointed out the high sandbanks which the gharial use for nesting
and expiained how their maintenance was helped by the massive trees
of the ri&erine forest,

T.s first three poaching incidents involved one case of teak loff
3. ‘ching #«1d two of illegal bamboo cutting and attempted removal,

We also had draﬁtic incidents involving attempted poaching of gharial,
but first I would like to discuss other activities withi£ ghe river
portion of the sanctuary and how these were modified in the interests
of the gharial withoul dversely affecting the legitimate interests
of *=e local people,

Althougit it is correct to say that the catastropic drop in gharial
numbers was brought about by comiercially-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 fast - there are even scientifically documented instances of

single instance learning in crocodilians (Bustard, l968)£:and large

individuals - the breeding stock - are very wary of man where they are

actively hunted, and normally cannot be caught by ¢onventional means,
‘Chinks in their armour -Nwhich make them 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 well developed (e.g. the saltwater crocodile).

Nylon gill nets are set across rivers - someiimes 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 nets The nets ae put out in the evening and taken ;n the next
morning so are in place during the crcodiles time of ma%or activity.
4‘Very large individuals seem to become wary of nets (presumably |
following a previous encounter and succeszul @cape) but smalle?
individuals are caughty; like fish, before they can learn to avoid
 them., Even in.areas where the local people do not hunt crocodiles,
individuals caught in nets will still be killed in order to save the
extremely valuable net from damage. In the mid;seventies in Satkoshié

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

of a fisherman, so that the investment, offered as a loan from the

fishing contractor, is enormous.

Fisging contractors (the aubtioning of lengths of vrivers or lakes
ié,ﬁidespread), and set nets, are political, Let 1t wufflce to say
that the policy of the erocodile project has beeni
.l)kto baﬁ the use of set ﬁets for the above reasons, and
2) to get rid of the contractor systenm,

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

: long-term best interests in river systems since they are over-efficient
and catch all the fish. (As the larger fish become scarcn they catch
the recruiting individuals,on which repianiuhment of the breeding stock
depends, by reducing the mesh spacing).

4) to allow fishing to continue using trafitional methods - baited lines,




LS~ 27

@mall throw nets, fishing scoops etc
5) to restriét fishing to those people living within the area and
enjoying traditional rights »
6) to help the local people to set up fishing co-operétivee to
enable them to obtain the best price for their fish

The people of Tikerpada within SBatkoshia Gorge sanctuary will ;
’tell the enquiring visitor that the set m@ts destroyed their fishery
resource and that following banning of the use of set nets the. resource
is gﬁcovering under luoal fishing, using traditional means, and without
the very large number of outsider people which the Revenue staff had
1icensed.

One of‘ihe most signkficant things for the conservationist to
realise is that conservation is always in the inferests of thé local
people. When the;r\area is‘ruined\-tfhe‘fofeSt resodrce gone;_the fish

ali eanght - they acnnot.go&éway - it is=théir home.‘ Hence a long-term

policy of sustained yield utilisation, properly explained, provided

it is impiemented 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 pecunlary
advantage from this éontract in the shortest possible time, He

has no vested interest in the long-term écological health of the contract
arsa. When it is finished he will go off and start again elsevhere,

-~

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 intenqd%b political activity.

I often fell my students that conservation is 90% polities and 10%
conservation science. By politics I do not mean talking to politicians.
Any sensible‘conservétionist 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 -
véountyiss. | ‘
our : .
Ag Rarxxx conservatioh staff in Satkoshia Gorge sanctuary grew,
aﬁd we were able tokpatrol over a longer stretch of the river, we
: COntinuédiour policy of appointing lqaal riverine staff for river
pétrdls. We: have deliberately, in some case, selected fbrmer poachers
~assistants. In fhe eafly seventies, in this area, one individual was
reportedly responsible for the;lbssiqf’most of the small number of
’ rem&ining 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 2 have talked personally to severai people who claim to have
-helped him. They reward they obtained for showing the gharial was Rs.
‘;0-25. Siﬁce gharial were already scarce, there was little money.to be
made frbm this activity; Such people were very willing to work for
the Fgrest.Department as protection staff on a regular monthly salary,
Qﬁich ; explained would continue as long as they were able to shéw the

.

~—A'—'ghar:i.éal, 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 3
tnow 1t is not. This is not the way the Forest Departments recruit their
staff. Theygo to the’kabour exchange;.andvsince villagers from rémdte‘~
areas are not registered,'get twwnspeopie who know nothing about

interior areas, hate thewuand spend their time manipulating a tran.fer

back to the M&#u I could fill a whole bock about thid ip a single

sanctusry in Orissa - Bhitarkanika. But we should think, and try to
act, positively, while yet being aware of all the pitfalls.

tI would like now to briefly mention fwo_atteﬂpted poaching
cas”s foiled by our protection staff. I have heard much criticism
of the staf/ during my many years in India, I héve'nothing but admir-
ation for many of them - particularly where they have been given proper
guidance by their senior officers - as these two iﬁétances 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
villagerf, fisherman-caste, guards who spdtted the people just s they
were cree.ing up to take aim at the gharial, and unarmed, managed to
persuade then not to shoot it. We were extremely fortunate both in
the timing of their appearance, and the q@aliby 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 sihoot
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& trophy gharial, and who came, perfectly legally, and toox up

resiknce in one of our Forest Rest Houses within the ganctuar,. P
had long advocated complete searches of the boots of all vehicles
entering or passing through the sanctuary. The facility existod_as
we had foreot gates manned on a twentyfour hour basis. It seenod
ludicrous to me that a signature was required to pass through, but
searches were not carried out. 8o our trophy hunters arrived armed,
When his intention became known to the local project forester, he

¥

visited him and «plalned the position. The man remained extremely
keen, and offered extensive bribes, eventually totalling Rs‘ZS,OOO
so L an adviaed. Typ forester remained adamant, and the life of a
1arge gharial was again aaved.‘ 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

approacn that I nave in mind is perfectly obvious from the above

examples.,

D EIIIIKRXIE Getting to know the animal - research projects as required,
It is important to get a 'feel' for the animal being studied,

Thig is eertly what Konrad Lorenz meant in the example cited abcve.

Extensive fipid work by the right sort of person will provide this.

Thls ‘feel', incidentally, is present in many country folk, and well

ldeveldped in all the better poachers or hunters. Many senior Ingian

~Forest Officers - 8.P, Shant i& an outstanding example - will tell
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you how they moved from shikar to conservation witﬁ the decrease ofi
“India's wild life, It will not be sufficient, however, to merely develop .
this trait. On some aspects, at least, rlgorous research wilL be needed.

Research, barticularly where supported by outside consexva*ion '
society funds, fund should be relevant to the conservation programme.;  fﬁi
As a research scientist, I have seen the scientific community done great
dlsservice = and also the supply of such grants jeopardised in the o
future - by individuals who have used conservation funds for work of
doubtful if any relevance to the particular Project. This doea_not
mHan that the research should be weak. 'It should be of the highest
quality so thet itse resukts cannot be set aside,

At the start of the gharial project we had to decide on the size

of the riverine portion of Batkoshia Gorge sanctuary.; Nothing was known

about gharial movements, Dr L.A.K, Siﬂgh, then one of my Ph.D, students,

and I comtenced a sfudy in August 1975 which showed that gharial move
considerable distances in the river and may do so quite quickly |
(Busfard and Singh, 1983). Both the large male and large female moved
maximum distances of 4lkm between August 1§75 and January'1976.and a
smaller male and fegale 28.8. and 22.8 km in the same time span, This -

. showed the need for‘long river stretches within sanctuaries to afford
édcquate Protection. Of great 1nterest were distances of 12km over 2 hburs
and also in one day}and 3.6 km in 30 minutes, all three being up river,
The contrlbution of the field protection staff in collectlng the data

for this'paper was paramount, Without thelr hnlp the paper could not have'

--been written,
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We also developed a method of estimating gharial size without
seeing the 1nd1vidual from measurement of certain scutes at the base‘
1iof the tail which leave a good impression on slightly moist sand -
S°(Bustard and Singh 1977) This technique is excellent in that éven:.
zan'illiterate guard can collect the data in the field. We measure three

»ecutes and average ﬁhe measurement and the guard brings back three sticks

{ 20T one;! largéb stick’ notched with the scute lengths ‘Singh and Bustard

(19779 albod developed individual identification using a technique
called 'tail printing - using the natural colour bandinge on the tail v
-‘whioh.hes,Very wide applicability. : ’
‘ and crocodilian
In order to collect extensive data on ghariaL/biology in various-
. geographio *ﬂgions 1 undertook the supervision, through their Ph.D.! 8y
ofjiZ;nIndian M.8c's in Zoology acting in each case with an internal
U,iversity guide'aleo. This hae proved an outstandlng method of data
collection as well as training future potential managere for India. :
One of these studente hae worked on the Pacific Ridley sea turtle in
- ®rissa, sea‘turtles being my other specialist interest.
Since we were eetensively involved in the hahdllng and incubation
‘of crocodilian eggs') on a very large~scale, much of our reeearch was
centred on eggs,‘an& naturally, extenslve data. collected on such toplcs,
as clﬁtch size, nesting brhaviour, nesting season and related topice.
In the case of the ealtdater crocodlle, wa1ch 15 assumed to be 2
'Vlclous maneater" Dr 8.K. Kar (another fozmer student) and I carried

out research in the Bhitarkanika wild 1ife s&nctuary of Orlssa axtendlng

e ovem 10 years (Bustard and Kar, 1’82) and Uhowed that man—eating was a
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vVery rare event. On the basis of this careful sc1ent1flc study we were
forced to conclude that saltwater crocodiles, like wany other anlmals,
avoid man. Before the control of fishing in theAsanctuary, local people
daily waded into the muddy creeks to fish, Crocodiles could have attacked
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 larg

for such attacks.

The gharial is considered harmless to man and Dr Singh and Xy
therefore, docunented: a surpfising attack on a man on the Mahanadi
(Bustard and Singh, 1981).

Following on from the studies on human attacksvby the saltwater
crocodile we published a study: of attacks on domestie livestock (aléo
extremely rare in a situation where countless opportunitiéskoccur daily)
(Bustard and Kar, 1981a), and the obverse situation, of loecal ‘people
stealing the crocodile's kills (Bustard and Kar, 1981b). Such publicai-
ions often have im:ediate management implications. For instance
concerhing the occésional losses of cattle to saltwater crocodiles we

wrote,

'The attacks all occurred at (four) locations where the naturai

nangrove cover had been dectroyed. Unless this is the case dOMEuth
livestock cannot come to the river bank. Cattle atuacks increase the
unpopularity of the s;Wthter crocodile and’increase the forcos working

against its conservation. Ideally crocodiles and cattle s.ould be
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separated - there Should be no grazing in sanctgaries. This idea,
however, is difficult to échieve in much of the developing'world
inhabited by crocodiles. The solution lies in maintaining a strip
of undisturbed mangrove forest, at least 50m wide, aloné all creéks
ad jacent to cultivatéd land., »Sihce thiékfringing forest cover is
important for the crocodileé themselces this should form a key aspect
of management.' | .

In the papef dealing wifh crocodile kills taken as human food we
concluded,

'The implication of kill stealing for the managemnent of croco-

dile (and tiger) ganctuaries is clear. There is a need to mparate

crocodiles from local pebple. The‘sanctum sanctorum or core area of
such sanctuaries must‘be free from hhman habitation or intrusioné.‘ |
In sanctuaries the animals mué% have 'right of way' at all times,
otherwise the aanctﬁaries will:ultimately prove of little value in

the conseryation'of their’endangéred species.'

Bustard (1980) and Bustard and Choudhury(198la) pointed out the

crucial situationwfacing the saltwater crocodile in India and the steps
that resd o be fdélowed s if is to survive. Bustard and Choudhury
(1980a) in a paper on parental care in thévsaltwater crocodile pointed
put,the managenent implications éf this trait. Due to incomplete

: _nest‘guarding, vulnérébility to human attack while at the nest, and

the difficulty of gUardiﬁg suc! a large brood of siblings, which also

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

_ feel that collection of .eggs for hatchery iucubation and captive rearing
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of the resultant young provides a much greater survival rate tlian the
mother is able to achieve.

Extensive work has been carried out on the post-release monitoring
of released l.Zﬁ long crocodilians of all three (Indian) specief.
Since this work clearly could not comience until we had raised largé‘
nunbers of crocodilians to this size and releaSed them back into the
wildlfew of these studies have as yet appeared. An éutstaﬁding account,
showlng very little movement and excellent survival - probably lOO%
after several years back in the wild -ihas‘recently‘appéared,for the
Indian mugger (Choudhury and‘Bustard, 1983). These mugger are the
first captive-reared énd released cm@ocodilians to have bred following
their retura to the wild (Choudhury and Bustard, in press). Much of
this basic data was coliected by the protection staff and their
contribution is clearlyvset ouf in the baper's”tébles..

Kar and Bustard (in press) docuﬁent'80% survival of a gmali
group of ﬂifteen saltwater crocodiles rehabi&itated into Bhitérkanika
after two years back in the wild. Survival figufes are always minimai
ones,; as failure to record an aniual does not nean that if hasndiéd,
it may reflect hu@%n error; or the crododile in question may have moﬁed

outside the census area.

ven ’ ,
In order to carry out subseq*s&-mmnitoring, 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

(S ¢

without having to catch the crocodile. This last aspect 18 crucial

as crocodiles learn very fast (Bustard, 1968), so censusing based
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on physical handling will result in markedly decreased recapture

sucgéss, and animals which are maintaining themselves well in the populétion,?

but evading recapture, will appear to have disappeared. There are two ' |
- - further considerafiona. A tag physically applied to the crocodile ﬁayV

become detached, and the mafking-method should be one requiring minimuﬁ

literacy (if any). We published our methodoiogy in the 'Indian Forester!'

‘(Busiard and Choudhurj, 1981b). This indludes scute—clipping/of*the single
- Row of scutes‘on the tail. Rggenératibn does not take place. The clip

can be seen easily when the animal is basking (the’clipping includes a

sex code), literacy ié nt réquired to :eqord presence of the c¢lip.

Crocodiles often swim or‘flpat with the tip of the tail abdve water and

an experienced;obsegver can record the»clip.at such times, Both Dr Kat

“and I have had ho difficulty in recording it using abspotiight ét night

in Bhitarkanika,‘when recruitingfsized individuals. come into shallow

water at the edgquf midbanks and elevate the taii.clear of the muddy

water; Using this methodology'it isxpossible to individually mark

crocodiles also, & detailed in the paper., .For‘general use, however; we

: wm ; . , e _
~ recopemd only the use of a single recognition clip, the scute c;ipped

changing each &ear, 80 that ét a glance one can see if‘the animalg is

a reléased.individual; ;nd at the same timevthe year of release. ‘Since
wg»:glease approximately 2.5 females per male, deliberately we do not -
clip‘the nmore abundant females for sex, but clip males. So all the above
information is ihcorporated in a single clipped scute for females and

two in the case of walese.
-
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The above few examples should serve to indicate the type:of research .
that is needed; We in‘the Pfoject have published éome one hundred’
research papers, many in the Society's Eoufnal.  Although we publish".f“e*
iﬁternationally, we have always made a point of publishing papérs 6f‘  o

k‘major conservation importance here in India; Further details of théééf
publications togéther with an anhotated_bibliography of Ihdian crocodil~
ians was published by the Project (Bustard and Singh, l982)fand is
available free on request, AAfurther useful publicatioh on crocodile

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

4, Active management.

1 In my 1974 repprt'I‘recomngndéd that an,active’management apprdach.
be undertaken of the’éharial énd other indian crocodilians inﬁqrder to
boost numbers quickly; In crocodilians and other?animals which prqduc§
1arge'numbers of eggs,wastage‘is very large. Ménégemeht, by vastly .
reducing this wastage at yarious ieve1sfof the iife hisﬁory has the
capacity to rapidly raise population size~with‘theffesﬁ1t thaﬁ ityis
possible to re-establish whole populations rapidly. This is n6t the
place to go into an evaluation of-ﬁﬁe techniqueslinvolved (Bustafd, 1975);
nor the necessary éaﬁeguards (Bustaid, in press); of whichkperhaps A
the moét important'is to maintain genetic divéfsity in'the‘?opulatibn;
It would clearly be.most unwise to repoﬁulate an entie rivef System;_

,with the successive progeny of one pair of crocodiliéns‘dﬁ genetic

grounds, although due to their fecundity, this was'a practiéal;prop-'“ '

osition in terms of numbers of young required, over a ten ygar"

re-introduction timescale,
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The main reason for my recom.ending an active manébeﬁent
progrémme was that otherwise recovery, in the case of Ehe,gharial,
would have been patchy at best, with possible,regdvefy limited to one
or two areas in the country at best, and witﬁ the reumnant populations
elsewhefe failing to maintain themselves and being 1ost; This clearly
would have been unsatisfactory. Inbthe éase of the saltwater crocodile,
without the active manageiient programme I felt - and stil} feel = thin
spesies would have been lost from the Indian féuna over a period of time.

It may be worthwhile td point out that muggér numbers were s§

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

tained the jeographical spread of the mugger, although the species

itself was not endangered, only seriously depleted-
There were other good reasons to-adopt this appgroacht

1) the proposals which were oontainéd in ny 197£§géport to the Govefnment
of India included the éreation of many new sanctuaries in the Country,
many of substantial areas (see 1 above). It would'have been extremeiy
difficult to justify their creation for only a haﬁdful of animals.

2) In a conservation programme of fhis size there is tremendous scope'
for conservation #ucation. Although saving the animal muét take
preéedéﬁcé over everything else, conservation,education would'provide

a most Valuable sgi@—off, If pgoplevintereated in learning abbuf-the

Project cannot even see th&ranﬁmﬁi,thafiis beiﬁg conserved when they ;

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

‘

generate this. _ o
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3) The active management programme 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
«pproach was obvious - the rearing stations quickly became tourist
attractions in their own right, in a number of States, notably
in U.P,, Orissa and West Bengal. Furthermore, by focussing attention
on the rearing’centres people were'streamed! away from the river itself;
where large~scale‘tourism, such as the rearing centres enc;untered,
vwould‘have been é serious disturbance, to the wild gharial.
4) The captive rearing stations were a tangible denonstration of what
was being done to éonserve the species.
5) The population baramneters of the crocodillan species lent themselves
Ssuperbly to thig approach.

The core of the active manageuent programme focussed dn the
Bpecies itgelf -~ as opposed tcvthe parallel, extremely act!ve pro gramme
of sanctuary selection, gazettement and protection - consisted of
pProtection of eggs during their lengthy (approximatély two and a half
month) incubation beriod, together with profection of hatchlingé until
they were large en?ugh to look after th- qselves. ;

The only way to effectively protect €EGEB On a large ~gcale, in
widely separated nesting areas, spread over numerous remote/areaS'ip
the Country, was to coliect them,»préferahly as soon as lgid, bringbtheﬁ.
‘to a serie% of central points, and incubate them in bredator-proof
hatckeries. That was carried out in association w1th the Progect in

rd

“the States of Orissa," Uttar Prqdesh Andhra Pradesh, Tauil Nadu, West
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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 egss
from a wide range of nétural predators including man. It is not
always appreciated that in many areas of India, tribal mwan, may be the
most, serious - and effective - predator, For instance in Nepal, and
adjacent Bihar when gharial weres still Present in the latter area, all
eggs were collected. In estensive surveys of the Narayani river of

‘ Nepal in the mid-1970's I found no recruiting individuals implying
that agg codlection had been 100% over many years. In the Andamans
.in 1978 mj 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 studidd, hatched. Human predation accounted for 84.6m

of nest losses (Bumkmrdxaxd Choudhury and Bustard 1980). Add to this
vlevel of predation, nests lost through flooding durlng incubation,

and thg arguments for nest collectlon becqme overwhelming.

Juvenlle crocodlles are vefy small averayging around 30cm

(sllghtly more. iﬁ the case of the gnarlal), soft and delicate, and form
'easy prey for a wide range of predators, including fish, aquatic birds,
mamuwals and other ;eptiles.f Heﬁ#é Eﬁé greatly enhanced numbers which
.can be hatched in captlvity can be further multiplied by keeping the
young in specially designed pools in captivity until they are through

this Qritical phase. Taking into account varying conditions in diff-

erent areas - as is essenfial in a National Project - it was decided that
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. -1.20m (3-4 feet) was an ideal release size. The plan calls for




£5- w1 -

rapid growth under semi-natural conditions, using natural food throughout
in order to attain this size as quickly as possible. Under ideal
hﬁsbandry conditions, wwedRg-nat in climatically favoured areas
exferiencing reduced winter effqﬁds, it is possible to attain this size
within 18-20 months of hatching and thus operate a two year c¢ycle
in the hatchling and yearling pools ( Bustérd, 1975)._ Tpis fits in
well with release times which should be set to enable‘the‘rgleased
animals to become familiar with their new habitat before onset of the
~monsbon. The Project recomiended release in February in the warmer
Southern areas, with this delayed until March in the extremé/NArth;

This activity, comprising collection of eggs and rearing of young

for subsequent release into protected sanctuary areas in ideal natural

habitat, has been called the 'rear and release' technique. It is, of

course, essential that the 'protected sanctuary areas' are created

simultaneously with the rearing programme, but the'production' of

very large numbers of an endangered species pwWovides tremefdous impetus
for pushing ahead with the sanctuary creation/managemént goals. The
efficacy of this approach can be seen in the resdlts ; sanctuaries
declared (Table 1) and animals released up to 1982. These figures

(Singh and Choudhurx, 1982) aret

§rarial - 855 (approximately twelve times the estimated 60-70
adult/subaddlt individuals Surviving in the entire country when the
project was initiated

saltwater crocodile - 278 (approximately ten ALimes, the érobable wild

.

population of adults and sub-adults in 1974), and
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mugger - 490

In addition substantially larger numbers of each species than these,
were currently being reared for future relesce.
CONCLUDING REMARKS
I would briefly sum up by sdying that in the crocodilian project

the role of management was paramount =~ without the active manageient

 Programme there would be no gharial today, and the saltwater crocbdile

would be on the verge of extinction in India,

Management entails always putting the lewitlnate interests of fhe
species first. One has got to argue very strenuously for one's beliefs
in the World today. One can argue more efrectively if it is obvious to

all parties that you have no vested interest other than the best interests

- of the animal itself.

Addféséfgéfmﬁself to the younger members of the audi@ace I would
say that conservation - or science itgelf for that matter - is not'an
easy career, _One must be dedicated. Uonservation‘is a world-wide war.,
Furthermore, it is a war that can never be won. One can win'encounters,
skirmishes or minor engagements' (which if you loose will have a catast-
rophic effeét on your animal or ecosystem), but you can never win the

ultimate battde, as even when your 'animal' (for want of a better word)

. i ‘ ' .
18 numerous, and in'what you believe is a secure National Park, even in

3 g

the mOSt—devéloped éountries, such places have not proven tq be sacro-
sanct, | A ’

In conéludiné this paper I would like to point out that the apnroach
set out in this paper is one that. can be adopted, with only minor variat-

dions in “he conservatlon of a wlde range of endangered animals both her:
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in India and overseas.
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