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future survival.”
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The beginning of

4=

the concluding fragrance o &

collaborative effort from the Government of India, United
ations Devclopment Programic and the Food and Aoric -

surce Organisation of the United Nations, that had focu-

sed on a primary objective to give a fresh lease af Eife

o the Indian crocodi 1ians. The crocodilian fauna

India, that includes the Gharial (Gavialis 22

the Nugger (Crocodylus pjluc@iiﬂ) and ‘the Saltwater

crocodile (Crocodylus POTOS

4

Wodst to the surprisinely sudden

from these and the several Stabve

Blcven special aanctuvarics, totalling 6O an arca of
approximately 20,000 sg.lku, and 12 other managed areas
have provided "homes? for thesc crocodilizns, and out-
side those arcas also they are ure beccauge of the
protection provided by the Wild Sot 1912,
the regulations undcer the € i inatructions, religious
symbol instruction, and the
roar crocodilians is 1NLOW backed by such a propulsive cen-
thusiasn in Ghe country that cvery now and then we hear

-

of fresh thoughts to comience rearing Sstatiens. 1t 18
as we know what we arc aftcr when it is
nos entircly an chthusiastic apsroacih OF vublic cduca-
tion. Already there arc oves 16 well-get stations in
9 different states, and natural waters have
witl o botal of 1623 crocodilians fron thesc
1a, All these have been possible only becausec of
a very well conccived work plan which, however, I must

confess, is not Wit thout limitationse.

Looking bhack to 1974, wec wore as novice in this
type of crocodilian management as should be any onc
vorn with a cultural heritage to 'fear or worship' this

WVeilghing the situation, FAO had rightly




.
pointed out that "to maximise the success of the opera=
tion India should produce its own experts in crocodile
population ecology at an international leve ks 4 @

~osult of experience gaingd from extensive on—-going

search a truly Tndian approach %o crocodile farming

be developed which will not be dependent on outgide
inputg". Three states namely, O0rissa, Uttar Pradesh

and Andhra Pr ~-andesh fondled the suggestion and inducved

3. de,. graduates in Zoology as Ph.D. scholars who were then
congidered as ‘investmeﬂns' to "offer the best guarantce
of continuity at a Sophistioatcd management level after

the (FAO) Consultant 1 aves! the countrye

By 1976 six crocodilian researchers were already
in position trying to refine the methodologics under
the 'grow and rolease technigue! of crocodilian conser—
vation and CaptiVO»bfeydlnu and also collect datd foxr

their Ph.De. thoescse Most of these rasearch., scholars

were cither atationcd or werc busy for their research
0

in such remote arcas in the country that even the pos-—

tal department was wable to kecp the 1ink undeterred
through all the scasons of a year, Ibhe Governnent,
nowever, had Dr. 1. R. Bustard, the Fal Consultant (later
Chicf Technica Adviscr) to monitor all the research
activities and be, in close liadgon with the Indian Uni-
versity Professors, the immediate link among the scho-

lars.

Dueing the fifth year of oporation of the project,
when the Central Crocodile Breeding and Management Train-
ing Institute began its first training coursc at dyde—~
rabad, it was urgently felt necessary that all resear-
chors should mcet and discuss the various agpects of
conscrvation and research that they have remained in-

Gh

volved with, so that raining at the CCBITI could

che
be circumspect The FAO was instrunental to make this




materialise. Dr. Bustard had taken all the responsibility
to liaise with the State Forest Departments and obtain
the kind consent oI Skl Veade Singh, IFS, Chief Wildlife
Warden, Uttar Pradesh to proside the meeting and also
provide all the necessaly Posilitilan to hels B wI B
Sium at Katerniyaghat during January when the ftrainees

of the CCBMTI will also be jvhere to participate and

benefit from the proceedingSe

As expected, some of Wae very important aspects

like status, rehabilitation, captive breeding, nesting
ecology parental Care, growth and techniques could only
be discussed along with a2 irew from pure research., It
was startling to find that even though the symposium

was not a very complete pioture of the research kn ow-
ledge existing then, 60 papsrs were presented and dis-—
cussed leading to the devel opment of several recommenda~-

tions at the end of each da_ e

At the end of the last sdission, Shri Sushant

Choudhury was elected the second Convenor—=Secretary,

a proposal was encouraged to form a common forum where
all the crocoedilian rescarchels and workers can meet ,
and then it was greatly hoped ‘that the proceedings of
the 1st meeting will be publisthed soon as a Symposium
Volume., In 1981, before Dr. Bustﬁrd tpefired! from the
project a new thought Was givem.td publish the abstracts

a2t the least. This also was deflay=d because Ve, the

<
researchers were too busy with our work %O meet again

to work out for a 'very pest! publicatlon. A couple

of weeks back Binod By Co Chouglhery) woke me Uup from
the slumber and 2= our spare tinle poth of us worked on
it like dogs to bring out the ab stracts in the present
form. We were the rapporteurs fudT the symposium, hence
pad all the proceedings written sV pur record already

containing the Shatrochs,. In the ! meantime, we have




(iv)

E

received very encouraging supports of all expected kinds
from our colleagues, and thus are able to produce a few

copies possible with our light-—pursesSe

This hurried effort 1is only to keep harmony, belated

thaough, with the promise made with respect to this sympo-
sium in the Indian \Crocodilian Bibliography published

by the FAO. Ve foel satisfied that we are able to

bring it to light before the conclusion of the project
itself, and express our hope that the new Wwildlife Ins-
titute of India and/or the wAQ compenent of it will

again come forward for arranging another similar sympo-
sium, this time perhaps extending it to the turtles and

other 'herps' too.

I wish to record my gratitude on behalf of all the
regearchers to Sri V. Be Singh,IFS, State Forest Depart-
nents of Orissa, Uttar pradesh and Andhra Pradeshe,
Government of Fndia, U.N.D.P./Fohe0s, Dr. H.R. Bustard
and Sri Pushp Kumar,IFS (Director) and his staff and
" grainees at thie COBMII in 1919

Hyderabad Lads A. Ke Singh
December, 19872 Convenor-Secretary

1 m. 4.0, ((1974) 3 India & A preliminary survey of the
prospects for crocodile farming. Baged on the work
of H.R. ' Bustard, 70: IND/71/033% 1-66 pp

. A.0,:(1975) & India ¢ Gharial and Crocodile conser-
vation, Management in Orissa. Based on the work of
1. R.Biastard, FOsIND/71/033: 1-15 PP
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PRESIDENTIAL ADDRESS

(Abstract) (%)

The Gharial Rehabilitation Programme in Uttar Pradesh

V.B. SINGH

In 1975 gharial was wniformly rare to the point of
peing extinct in most of the rivers in Uttar Pradesh.
The only breeding population in the entire state existed
in the Girwa River of Bahraich Forest Division, A pro=
ject which could take care of protection and also provide
sufficient number of gharial juveniles to repopulate the
rivers was the need. Thege ohjectives could be achieved
by (i) grow and release operation, and. (ii) creation of
sanctuary to protecf the existing breeding populatione
The former included collection of eggs from the wild in
girwa and Chambal rivers, incubation of the eggs, rear-
ing the young ones and release of these before a size
of 2 m. The methods of nest location, egg incubation
in the river bank and at the rearing centres, transfer
of eggs from the river bank to the rearing centres, hatch-
ing , design of the rearing pens, food supply, and pro-
tection against winter and disease have been discussed
in detaile. A maximum of 12 nests from the Chambal and
4 from the Girwa have been collected in any single yecars
Hatching success have ranged from 71 to 95%, and survival
in the first year 27,5-95,7% for different years of ope~
ration. During threc years of operation between 1975
and 1977 a total of 800 gharial were reared at two cen-
tres of the state, one at Kukrail ncar Lucknow and the
other at Katcrniyaghat sanctuary. The Katerniyaghat
Sanctuary was created in 1976 encompassing an areca of

400 sq.km. Release of the gharial is planned for 1979.

(By 1982 2 total of 693 project=reared gharial juveniles
nave becn supplied from the state to rclease in the
Wational Chambal Gharial sanctuary (635) and the Kater-
niyaghat Sanctuary (58)., Uttar Pradesh has the addi-




S0

tional distinction of having reared a total of nearly
1400 gharial between 1975 and 1980--Eds.)

(++)

The paper forms a part of Singh, V.B. (1978): The

status of gharial (Gavialis gangeticus) in‘ Uttar Pradesh

and its rchabilitation. J. Bombay nats. Hists S0ce. 1D
(3) : 668=607 = Bdse o




QAAPTER ~ I

STATUS OF INDIAN CROCODILIANS

e e LT

g e L S TR E T  o

General status of Crocodilians in: Indise

H.R. BUSTARD

The status ot the charial and galtwater crocodile
S H

which were extremely tendangered’, and that of the
mugger tdepleted! 1in 1974, axe noy improving because
of concentrated conservation measures in various
states. Uttar Pradesh, Orissa, Rajasthan and Andhra
Pradesh are now more actively involved in providing
conscrvation measures for the gharial, Orissa and
Weat Bengal for the saltwater crocodile, and Tawmil
Nadu, Gujrat, andhra Pradesh, Kerala, Uttar Pradesh
and Opissa for the MUEgEers Host of the cause Hor
the decline of Indian crocodilians have eithe:
controllcd or eliminated altogether by the total le-
g2l protcction with the creation of special erocodi-
1ian sanctuarics supported by the provisions mder
the Wildlifc (Protoection) Act,1972.
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Status of Gharial in 1974

H.R, BUSTARD

The gharial, formerly an abundant species, faces
a critical situation in which its gurvival is in jeo-
pardye. Surviving populations are extremely sm2lle
Phe population on the Mahanandi river in Satkoshia
Gorge is down to five that include only three fomales.
In Rajasthall the species still occurs in Chambal
River. Ihe best comparatively asafe habitat is the
19 km stretch of the Chambal betwsen Rana  Pratap Saga:
Dam and Jawzharlal sagar Dam. The gharial 1s probably
oxtinet in Wes$ Bengal. i1 Utter Pradesh the gpecies
is barely surviving in the world famous Corbett National
Payk, In @e Hahraich Division in the Girwa River 11
gharial are reported to be surviving. 4 total of about
60 to 70 gharial are cstimated to be survivings in tho.
country and twice a8 many in Nepal. However, it is im-
portant to note that in giving information on the sta-

tus the trend of the adult population ig accounted for.

(Dr. Bustard nad visited India in 1974 to report on a

(e85

tpreliminary Survey of the Prospects for Crocodile Far-
zing in indialt. e report was publishecd 2as an FeleO,
document FO: IND/71/033, Oct.1974—-- Eds.)
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3, Status of the gharial in Uttar Pradesh
V. B, SINGH

(®)

Not very long 280, geveral rivers in Uttar Pradesh

ad a good number of gharial. In the course of fifteen
to twenty years, there has becn a drastic depletion in
their populations soO much so that in some rivers gharial
nave become extinct. Based on surveys during 1975 and
1976 the estimated figures for the different tgharial
rivers' in the state are: Narayanis2 subadults, Gha-
ghra:5 adults (isolated), Girwa:2 males, 9 females and
17 subadults and young ones, Chambal (U.RB./M.B.):10 iso-
lated adults, Ramganga: Corbett Park - 5 igsolated adults,
in the plains 4 igolated adults, and Gangessd. A verd
¢ty of causes contributed to the large scale destruction
of the species. oHome of these are lack of an ericopree-
ment organisation, jndiscriminate shooting and netting,
use of nylon gill nets for fishing, construction 6f re—
gservoirs and barrages, ond removal of eggs by tribals
and local people for use as food. A scheme of work
planned in 1975 includes detailed survey of the exist-
ing crocodilian population in the state, translocation
of isolated populations to protect viable populations
and locate nesting sites, cstablishment of breeding cen-—
tres, and essential research on the ecology of croco-

dilians,

L)

worms 2 part of the paper: Singh, V.B. (1978): The

status of gharial (Gavialis gangeticus) in U.P. and its
rehabilitation. J. Bombay nate.Hist, S0C., 75(3):668-683

""""ﬁds .

3 9k 3 3

‘l
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Census of the gharial in Katerniyaghat Sanctuary

A.K. SRIVASTAVA

A visual count was made of the gharial inhabiting
the 12 km stretch of River Girwa in the Katerniyaghat
Sanctuary during November 1977 - February 1978. It
is concluded that tho sanctuary holds 2 males (4-5 m)
7 females (3-4.5 m), 17 of 0.9~2.7 m and 5 of 0.6-0.9 m
size classes (see paper 5 for comparative population

figure next year =-uids.)

Results of a census of the gharial in Katerniyaghat

Sanctuary by CCBMTI trainees in 1979

3,P. RAMANAND AND V. K. JOHRIL

fhe survey was conducted on three occasions during
which the team was divided into four groups, each ini-
tially 1ed by 2n experienced researcher, Two groups
walked along cither bank from upstream toward down, and
two others from downstream to the upstream. 3IZach group
noted down the number/size of the gharial against the
time /location. At the cnd of the survey the data were
computed to indicate that the sanctuary of 12 km stretch
holds a population consisting 2 adult males (4-5 m),
-7 adult females (3.0-4-5m), and 19 subadults =and juve-
niles (0.9-2.7 m). During the survey a mugger of about
3 m size was also observed., (Wild laid eggs are collec-

+ted since 1975, hence no hatchling class were noted —~ Ids
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status of gharial in Orissa

q.R.BUSLARD & L. K, E, sIhtid

The state of Orissa in eastern Tndia, situated bet-

ween 17~200N and 81u880E, is at the southernmogt distri-
*

bution ) of the known range of the gharial. Although
gharial were reported to be in occurrence only in the
piahanandi, the species, however, was widely occurring in
most of the main rivers 1ike Brashmani, Baitarani and
their tributaricSe probably they algo occurred in the
aileri, 11 1975, eight gharial were known to ovecur only
in the'Mqhnnnnﬂi Fowns broms of the Hirakud Dam over a
stretch of nearly 200 wm. Major causes for the decline
of the species in the state were use of nylon et nets
for fishing, indiscriminate killing and 888 robbing.

(%) see paper 8 —- nds.

7. Status of the gharial in Chembal river (iladhya
Pradesh/Rajasthan)

D. BASU and 3. CHOUDHURY

The Chambal river, from its source in the Aravalli
Range to its conflucnce with the river Jamuna, flows
south-north, and between apsroximately 26° 15'17/76° 30 B
"N /78015' 5, over a length of 120 ym, forms the
vorder between thé states of MePe and Rajasthale Gharial

and 26230
cceur 21l thr oughout this stretch of the rivers During 2
survey conducted on behalf of the Wildiife Preservation
Jrganisation O Uttar Pradesh during 1976 and 1978 to lo-
sate breeding group of gharial, we ave been able to con-
zirm the presence of 9 male and 21 female adult gharial
1 above 3.0ms 4180 counted were 14-sub-adults (1.8 to
m) and 29 juveniles (1.2 %o 1.8m). Though the specics
approaching cxternination,the proposal for the
i +iation of 2 projcct on the National Chambal Gharial
syary by the GOI/PAO/UNDE through the forest Depart-
of Madhya Pradesi, Rajasthan and Uttar Pradesh should

snsure the future of this unique crocodilian in this

A



B

1

8. Occurrence of gharial in

H. R. BUSTARD and B.

During the course of a state wide survey informa-
tion were obtained concerning the occurrence of gharia
in trans-Godawvari region, particularly from thc Pranahita-
Godavari confluence to the lower Papikonda Gorges. i shemn—-
men operating in this area have reporited of the presence
of a slender long-snouted crocodile ranging in size upto
5.5 m, around late 1960s. Similar reports were 2180 ob~-
tained for the 250 km stretch besween Pochamp2d and
Ianjamadugue The latter is a decp gorge holding 2 popu-
1ation of mugger but also presents features that could
be ideal for the gharial. These observations may call
for the extension of the digstributional limits of the

gharial down gouthe.

9, The Gharial conservation project and the pregent®
s

tatus of the gherial.

The gharial conservation project was commenced in
1975 following the author's 1974 recommendation, in the
states of Orissa and Uttar pradesh. These were later fol-
lwed by small scale rearing projects in the states of
Rajasthan and indhra Pradesh. The major projects operated

of
by means of controlled incubation eggs obtainad from the

wild and captive rearing of young for subseguent relecase
atio

to the wild cowmbined with tne crea n of special gharial

sanctuaries. By 1978 two gha ial sancituaries one each in

O
Orissa and Uttar Pradesh were operational and one in
indnra Pradesh on the Godavari river, and one along the
Chambal river at a National level was in the process of
finalisation for creatione By 1977 2 total of 1054 gha-
rial had successfully been reared in these state pro-
jects.
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10. Status of gharial in Nepal

H.R. BUSTIARD

fhere are bthree main populations of %he gharial in
Nepal, onc c@ .ch in the rivers Narayani, Kali gandaki and
Karnéli. The gltu?ulon in Koshi and Rapti are not known.
Important breecding groups of 20 fem nales and a much smal~-
ler numnber of malcs occur in Narayanie From 1978 a
conservation project has started in the Royal Chitwan
Jational Park with 140 captl"“—h%uchbd young OnesSe Al=-
though killing for the hides is not & problem, nest-rob-
ving for food by local 'Tharu' tribals appear to have
drastically reduced tae normal population growth. Some
of the immediate requirements are & full winter survey
of all the pharigle ~holding rivers, control of egg poach-

ing and regulation of fighing activities.

11. Status of gharial in Bhutan

g.R. BUSTARD (-+)

In 1978 the author carricd-out a field work in the
}Manas river borderiﬁg to India. The habitat is confirmed
to be ideal for the ghariale The last definite record
of the presence oF the species was of a 5-5.5 m adul®
geen between 1962 and 1964 during which period and ear-
1ier anotler 4.5 o gharial was also Sceile One 1.5 m gha-
rial caught and releaged in November 1977 by the Tores®

Department, was still seen.

(+ t/published as: Bustard, H.R. (1980): Status of the

gharial’ (Gavialis gangeticus) {Gmelin) in Bhutan.

7. Bombay nat.Histe 50C.. _1 f1e 190

Fzese
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12. status of the saltwater crocodile in 1974

ii. Ry BUSTaRD

Bxcept for a breeding population each at Bhitar

anika - off the Chandbali coast of Orissa and Sundarvan
in West Bengal, the saltwater crocodile is definitely
known not to occur in zny other former distributional
lipat of the‘épgcies in the Indian mainland ranging

from Cochin in the Kerala coast to all a2long the east-
coast. Although numbers are now greatly reduced follow-
ing the post-war hunting for their skins, the species
appears to he holding its own in both Bhitar Kanika and
Sundarbans with little or no destruction of its mangrove
habitat - particularly of land/weter alienations. A seri--
ous threat to the species, however, is thc felling of
maﬁgrova timber immediately adjacent to the saline
creek habitats.

13. 3tatus of saltwater crocodile in Orissa

S. KAR and H. R. BUSTARD

Tns 'abundance! of saltwater crocodile in the Bhi-
tar Xaniks coast was a report of the past by 1950's. By
1976 the specics wag restricited to the 176 sg. kn sanc-
tuary from its past distridbution range of over 100-150 km
along the Orissa coastlinc., The 1976 consus in Baitar
Kanika revealod a population of 34 adults and 61 juveniles.
Following the consorvation project initiated in 1975, by
1978 a total of 95 captive-reared crocodiles have been
reloased in the sanciuary. Research programpe includes
Zecology and behavioural studies, movement and dispersal
in the wild, population %trend, nesting biology, captive
management technique and growth studies. Elevation of
the sanctuary to & National Park, selection of other
suitable mangrove areas in the state for restocking pur-
poses backed by a village extension programie are requi-
red to gain furtaer public acceptance of the projzcte. All
measures bto protect Bhitar Kanika Sanctuary habitat is
most urgent. .
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Census,of saltwater crocodile in Bhitar Kanika
Sanctuary. o

S. KAR

During a creek by creek survey of the Bhitar Kanika
sanctuary in December,1976 to January,1977 adopting a
day and night count method, a total of 16 moled, 15 1e—
males and 5 subadults (2,0 to 2.5 m) were counted. The
paximum male size was 7.5 m and that of the fewale 4.2 m.
Smaller juveniles numbered 61 and were mostly observed
during the newmoon nights. Best survey periods were vb-
served to be the low tides when maximum mud banks are
exposed. In no observation crocodiles of any size, were

seen in groups. Adults were spaced out in many creeks.

15, Status of the saltwater crocodile in Andaman Islands

B.C. CIOUDiIURY

Until recently there were scant data on the status

e
of the saltweter crocodile — the only species of croco-

dile occuring in the Andaman and Nicobar Islands. 4

40 day survey during June-July 1978 in the Andaman group
of islands reveal that despite total protection, large-
scale egg robbing continues with killing of nest-guard-
ing females. This, combined with habitat destruction,
gives rise to concern for their future. Initiation of =
crodite project to take up management work in specially
gazetted sanctuaries is considerced to be the best way

to give a future to the dwindling populati
B
ALY S
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crocodilian species in both the Andama nYdcobar

group of Islands,
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The saltwater crocodile conservation programiie

and its present status in India.

The only full—-scale saltwater crocodile conserva-
tion programme in operation is the one 2t Bhitar Kanika

sanctuary. The 176 sq. kn sanctuary with an excellent

mangrove habitat is well protected. A ban on fishing,
stoppage of all felling and supply of fuel-wood regui-
rement for people of this area have been initiated to
case off the pressure on Mangrove timber. Hdowever,
encroachment up to 10% area till 1978 (from 1975) poses
a serious threat. Crocodile releasce have already
taken place. West Bengal has 2also initiated a2 swall
project and started egz collection in 1978. Andhra
Pradesh is rearing 2 stock of this species originating
from Andamans during 1976 and 1978. Lxperimental re-
leases have already taken place in Coringa - a man-
grove sanctuary declared for this species in the Goda-

vari estuarye.

17. Thes status of mugger in India in 1974

He Ro. BUSTARD

Seattered reports on the occurrence of mugger in
all kinds of fresh water habitats, ranging from village
tanks to river gorges, spread all over the country,
aake it difficult to assess its status. However, the
numbers reported in carly 1940-50's and now clearly
show it to be a very 'depleted' speciess. Breeding
populations may respond sverywiaere 10 conservation
management programmes and with some concentrated effort
may well develop into a "prospective wildlife regource"
for exploitation and utilisation.
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18.  dhe gtatus of muggevr in Tamil Hadu
> (i ]

B.C. CHOUDAURY and H. R. BUSTARD

At present the pest population of mugger in the
country are in Tamil Nadu, inspite ot 1ts peing killed
for the skin, clininztion frem fishery reservoirs till
1968, and e&8& robbing till 1974 ian-made lakes like

Sathanur, imaravati and Chidamnharam and 2 natural

pond near Kill ikudu (Trichy an icut) hold breeding
30-

groups resulting in 2 -40 nests/year. Preliminary
amall scale SUrVEYS by tae vadras Snake park Trus?t
since 1973 have developed into 2 1arge scale opera-—
tion with the initiation of the Government of India
U. D P,/ EkaOs ince 1976. ambitious mUSES
rearing centres have been developed ir Sathanur, Ama-=
ravati, doggenakal an6 Madras where wild-laid eggs
are hatched in captivity for rearinge Large-sceale
restocking plans for the 1976-stock are in the offing
for March,1979. pregsently the atate holds over 500

juvenile pugger in their rcaring PoOLSe




19, The status of mugger in Andhra Pradesa

B, C. CHOUDAURY

A state wide survey carried out during the winter
i B

of 1976-77 in the two major rivers Godavari and
Krighna and their asgociated tridutaries and many
other man-made reservoirs, revealed mugger to be an
extremely, depletbed gpecies in Andhra Pradesh. Only
aix breeding population groups = cach not exceeding
four to five adults, were located, Organised killing
of mugger for their skin during 1960's and removal
of mugzer from fishery reservoirs arsé the main cau-
ges of their decline. The stata provides excellent
protected mugger nabitats and have launched large-
scale programme of reintroductidan of the species

in such habitats. Wild ljaid eggs are collected
gince 1977 for artificial hatching and rearing of
hatchlings to & release size. Bimultancous deve-
loptent of captive breeding prograwvme are also in
Progress. Experimental releases have already taken
place in February 1977 at Zthigothala Falls

Lider poper 29 - Bds.)
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50. The status of mugger in Orissa

H.R.BUSTARD, Le.dsKe3ingh and B,CeChoudhury
Mugger crocodile were reported from all districts
of Orisgsa including the wéstern Wilty Gract Gall 1950's.
Now the mugger is extincﬁ;ih*lower Mahanandi and Brah-=
mani in OriSsa.‘ Known populatiOns are either in very
remote areas or scatteréd and small. The best known
population is in the Andhra PradeshmOrissa border in
Sileru river and many reservoirs, /in particular Jalapube.
Some of these scattered populations may atilll be in 4
recoverablc stage if gfforts are initiated now. BiE==-
s :

Discussion: The need for a full-scale survey, decla-
ration of a mugger sanctuary and a specific mugger pro-

ject are felt, Inter-state cooperative effort to save
the dwindling A.P/Orissa border population regquirede.

24. The stotus of mugger in Uttar

D. BABU

Mugger crocodiles were reported to be ‘apundant’
in eleven districts of Uttar Pradesh dur ing 1902-09.
In recent years mugger are found only in very small
pumbers in the Corbectt and Dudwa National Parks, in

the marshy terai areas of Pilibhit, Kheri-Laximpur,

Bahraich, Gonda and Gorakhpur distriels, Hnd 'some man-
u

made lakes in the southern districts of Mirzapur, Bena-
ras, Allahabad, Jalaren, Jhansi and Hamirpur. Some of
the main causes for the depletion of mugger in Uttar
Pradesh are habitat loss, egg robbing by Malla (Fisher-
men) community, marginal poaching , and kiliing of
mugger considering them "dangerous to livestock"
Discussion: Partial conservation efforts through
captive .rearing already in progress in the state gha=
rial conservation project, should be upgraded. Other
reguirements are a captive breeding prozraminc, decla-

ration of a mug:er sanctuary and initiation of both
battery and free-range farming.




A6

52, Status of the mugger in Chambal river

D. BASU and S. CHOUDAURY

Historically the nunber of mugger co-inhabiting
wiﬁh gharial in the Chambal river have been very lowv.
Phe ratio of Gharial to mugger which used to be 10:3
during the early 1920's has now cone down to T.3:1
(1978). rour nests of mugger are located and collec-
tod annually as compared %0 12 nests of gharial.
preferred bhasking and nesting sites arc different
for mugger and gharial, and such habitats are Tipit—
ing in Chambal for the mugger.

Discussions Gharial conscrvation project in Cham-
bal will also help mugger but no restocking of mugger
should be encouraged. Leaving the mugger nests in the
wild for natural hatching and population growth may
be adeguatec. ‘

¢ 2, The mugger conscrvation programme and its

present status in India

d. R. BUSTARD

Shadowed by the priority in providing conservation
measures to the extremely endangered gharial and the
saltwater crocodile, mugger conservation facilities
were restricted to only those states where no other
species of crocodile occurcd. Phese includcd states
1ike Tamil Hadu, Gujrat, Andhra Pradesh and Kerala,
and the progress in eight rearing centres have been
very encouraging along with the two gharial rearing
centres, one cach in Orissa and U.P. that have expan-—
ded to mugger rearing facilities as well, States like
Bihar, M.P. Maharashtra and Karnataka are keen to ini-
tiate similar projects. Over 1000 mugger 2are now
1978) being reared in state projects.

Discussion: Efforts should be made to encourage
other states to mark out and gazette muzger habitats

+or initiatinzg mugger rchabilitation projects like
4he one in progress in .ndhra Pradesh.
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of mugger in Nepal

BUSTARD

Mugger digtribution is restricted mostly to the
foothills of the Himalayas in south Nepal. 'Thals'
(oxbow,lakes) in the terai region holds go0oGd numbder
of mugger. In some 15hals' as many as 200-250 mugger
can be seen with maximun sizes over 3.5 m. From the

absence of youngcr gize classes it is inferred that

nest predation by populations of wildboar (Sus scrofa),

and hatchling 10sscS may be considerably high. Rffcc—
tive legal protection being very gtrict, mugger in
Nepal are well protected and the future of the species

appear brighte

Discussion: Narayani river nolds 2 small popula-
tion of muggexr but is predominantly 2 gharial habitate.
A thorough survey of all mugger nabitats in Nepal is
required.

25, The status of mugger in Bhutan

He Re BUSTARD

In Bhutan, located on the north-eastern foot-
nills of the Himalayas, historically no mugger have
been recorded. Recent investigation confirm thise
Mugger have been recorded in the lanas Wildlife Sanc-
tuary, particutarly on the Indian portion where pere-
nnial rivers provide a good habitat for it.

L L e




CHAPTER - II

REHABILITAleH OF INDIAN CROCODILIANS

e Lt SiE N e SR L e e

Governinen®t of India/}}“.;\..o./U,NoD.Pc

rocodile 3rceding and Hanagnent Project
H.R. BUSTARD
Recommendations originating from the 1974 survey

by bhe author on status of Indian ¢rocodiles and thelr

habitats initiated the
iS

Government ot India to gtart
2

pilo®t projocts in Oriss2a and Uttar Pradesh in 1975
to save oiae extremely endangercd gharial and salt-
crocodile, and fags-depleting muggers BY 1979
ject had expanded to seven other Indian Sstates.
ves of the project have not only bheen GO
save the species from virtual extinction but also to
protect and preserve the fast decreasing habitats -
’particularly the mMANZrovesSe A simultaneous build-up
gL 2 crocodile industry for rational exploitation al so

congidered as the answer to save the Indian crocodi-

lianse.

Discussion: A state should not be al1lowed to

run 2 project without long-term objcctives and wmoti-
vated staffe




So0)

27. Rehabilitation of the gharial in Orissa

A.R.BUSTARD, L.deK.SINGH and L.N.ACHARJYO

Baged on monitoring by visual interpretations,
results of the first two years of release operation
in the river rahanadi (Satkoshia Gorge Sanctuary) are
di scussed. Release:capture:re—release:mortality for
1977-relcase (April-Jdune) were 56:9:%:2, and 1978-re-
jease (Februvary), 46:7:4:0. Individual record-move-
ments for 1977 were 25 km in 15 days, 95 km in one
sonth and 150 km in about 2 months, all in the down-
atreams, and for 1978 werc 40 km downstream in 5 months
and 100 km upstream in 5 months. Releases in February
indicated movements of lesser distance. Alirecaptures
wore in fishing negs outside the sanctuarye. In Dec.1978
only one of the T2 rol cased was present within the

sanctuary which included 2 river stretch of 30 km. The

gharial were rcleased at 1.2 to 1.4 m size.

Digcussion: Some of the reasons for the movements
away from the release sites were attributed to bamboo-
rafting and fishing within the sanctuary combined with
the absence of any ore—conditioning of the gharial to
flowing water. Suggested measures weie the strict en-
forcement of ban on mMOVEMents, and before release an
cxperimental rearing in pools with circulating water.
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Prel iminary account of gharial rehabilitation
in Rajasthan

H.R, BUSTARD

Three gharial (1,5-1.75m) released during 1977
arly winter (Wovember) in Chambal River within Rawt-—

hata Sanctuary (now in National Chambal Gharial BSanc-
»

tusry——ids.) exhibited 1.3 km movements in six months.

Disturbing factors present else-where (sce paper 27)

J

are altogether absent. A4 permanently increased water
level duc to a barrage downstilean and many side crecks

favour the suitability of the habitat for release,

Discusgion: It was felt that rel eases made imme—
diate post-monsoon tend to favour the gharial to
seltle.

29, Restocking of mugger crocodile in Andhra

Pradeshvevaluation of a field trial.

5.0, CHOUDHIIRY

Two and half years' visual monitoring results
of a pilot mugger crocodile release carried ouft in
February 1978 at Bthipothala Fall with no resident
mugger indicated 100/ survival. Movements downstrean
ranged from 100-800 m even after two monsoons includ-
ing the worst flood in 1977. The four 30-56 months
old, 1.0-1.2 m crocodiles at rclease time, exhibited

wild growth rate comparable to ca tive growth
o e

(7ill now 8 nugger including 3 males have been

J:clt;a,‘:od, ond They hauve cammene 2d hweoding einne

1981~-~Eds.)
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Observabtions on +the movement of two mugger

crocodiles when returned to the wild.

Tigd JE,  SINGH

nugger crocodiles, at gix-months a8€ apd 56.9
em &138 cucapod from C2 v plhi vity into the river
during October 1975. The oAaxlsud distance
the first taree nonths was 4.0 km and
observation of 18 months, 10.8 km, Growth
pese mugger in the wild was similar to observa-
1

in captivitys It is considercd that muggear of

be released in the wildes

mpared to rele saged gharial (see
. xhibited little movumequ in the sane
size of 50-60 cm D&Y not be suita-
the sex of mugger intent ed for re-
indicates that the release size will
vary L [ ent species.

vl ts of the saltwater crocodile rehabili-
jon in Orissa.

4 R, BUSTARD and S. KAR

5 fe aaloo (1.2 m}, with 2 clipping-code on the
ut

1
18t scute of the left doubie—crest whorl, were relea-
sed in Dangmal and the sgsociated cre ~cks of the Bhitar
Kanika Wildlife Sanc tuary. Close approach t0 thede
was possible for 2 few days after release. They did
not like to remain out in the water current end moved
to smaller creeks close to paudy £i elds of fthe village.
pther 2210 sonths 12 could still be located and % had

moved to %the main river.

lecu331on. Releasc sites should be chosen care-
T ol 2150 avoid the main water curr rent, and

occas 1onally they /¢an: bEe approached close until two
months after relcase.
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32, Programme for releases and sanctuary

management in future.

H. R. BUSTARD

The need for development of & net-work of well
protected and managed National Parks and Sanctuaries
ig stresscd for rehabilitating endangered crocodiles.
On a specics-wise strategy the urgency for the crea-
tion of the National Chambal Sanctuary, upgrading the
present status of the Katerniyaghat Sanctuary (U.P.)
and a well planned management of the Satkoshia Gorge
Sanctuary in Orissa are advocated for the gharial.
Other than the Bhitar Kanika Sanctuary in Orissa,
mangrove areas like Coringa in Andhra Pradesh, Pitcha-
puram in Tamil Nadu and crocodile areas in the Andaman
and Nicobar Islands are to be gazetted, and more
attention given to the habitats in Sundarbans for the
Zstuarine crocodiles For mugger-restocking the follow-

ing sanctuaries should be createds Moyar and Amaravati

in Tamilnadu, nthipothala;Nagarjunasagar in Andhra

Pradesh, Hadgarh in Orissa, and special attention to

the mugger habitats in Gir.

Discussion: With respect to gharial definite pro-
grammes should also be drawn up in Bhutan, Bangla Desh
and Pakistan, and additional sanctuaries in Emdis crgoe
ted in Papikonda {A.P.) and Son (M.P.) (see Appendix
for an upto-date list of crocodilian sanctuaries in
Tndia — 2dse)




3%. A10S and objectives of captive breeding

of crocodiles

The main objective of captive
obtain knowledge through regearch on those apects of
the rcproductive hiology O 2 species that may be dii=
fficult ©O study in the wild, and on battery
for conservation and comnqr61a11qatlon.
normal purv1 ow of z0O management ¢ endang ©
nave not rec ived special actentione doweve

rate project ike the one in the Nandan Kanan

cal Park, 1s an extremely commnendable steps

of higa fecundity in crocodilisnS, captive preeding
can bring go 0a. guccess bbb regie ettably, this aspect
has npt recoived due congiderailone In Indi2 gharial
ngve not yet bred in captivitys Only the mugger have
fow places 1ike tne Ahmedabad and Jaipur
Madras Snake Park and Crocodile Banke
2} Bust%rd HoRe (1980)
‘i uro In .The Care and Breeding

-‘,,v = r.__—a———.—' _‘.“’i‘-—'—‘ "
:ggyll T ZJuu Lownsow, N ). Niddichambsy D. Lucas
and ik llLllWOOd. The g&l@l?h derpetolod S pal DoClEbYe

BT
e DY 3k




34, Gharial breeding programue at Nandan Kenan -~ 2
technical evaluation.
S. UMALARANA
One male and two female gharial (2.8;3.1m) of the
Wandan Kanan Biological Park, Orissa were relieased on
the 13th Februvary 1976 into a specially designed
breeding pool within the Park premises, with 2 maximum
length of 60 m, breadth 30 m and depth 10 o, and with
the provision of & 2.,5n high sand bvank. Under simulat-
ing natural conditions the gharial were observed in
courting-display in the winter of 1977/78. Vitaﬁin 3
were administered as food supplement during 1977 and
1978. Successful breeding is yet to take place.

S

(Breeding commenced in 1980 when one ofﬁth;*%emales
mated with 2 male from Prankfurt zoo introduced in this
pool in January 1980, and laid 25 eggs, from which 24
had hatched — idds.). '

35. Captive breeding of the mugger crocodile..i¥¥
India : achievements and future

B.C. CHOUDHURY

Out of the 42 recognised zoos in India, in only
five the mugger have bred successfully although alwosv
211 the other zoos maintain an exhibit for the species.
thmedabad zoo has set a record of breeding the species
since 1960's, followed by Jaipur Z00, Delhi Zoo, Baroda
700, Madras Crocodile Bank and Indira Gandhi Zoological
park at Vizag. Jaipur 400 presents the best models of
pool design with sand, pool, space for egg-laying and
a viewing zone. From only one pair this zoo has pro=

duced 250 hatchlings. Captive breeding has & definite

role in conservation and it should bhe encouraged in

future.

(8ince then mugger have bred in Nehru zZoological
Park, Hyderabad, Gharial Research and Conservation
Unit at Tikerpada, Nandan Kanan Biological Park,,
Orissa, and Amaravati Crocodile Rearing Centre, Tamil
.N-adu e Eds;)/c .

3% %




CHAPTER ~ IV

PARANTAL CARE IN INDIAN CROCODILIANG

%36, Parental care in ‘crocodilians with special

reference to India.

H.R. BUSTARD

A review of the existing literaturce is provided
on parental carc in crocodilians starting from Aris-
totle ( 4th century B.C) and H.B. Cott (1971) to
A.C.Pooley (1974). Describag the parental care exhibi-
ted by crocodilians during incubation period, hatching
and post hatching period. Participation of male and
female in parcntal duties and described guoting from
various authors on Indian as well as non-Indian crodo-
cilians. For Indian crocodilians a review of parcntal

care observed in Indian Zoo have been described.

A

Papers quoted above are as follows: (--Eds.)

Cott, He B« (1971): Parental care in the Crocodylia,
with special reference to Crocodylud niloticus.
TUCN Publse N.S. Suppl. Pap., 32:166-180 :

Pooley, A+.Ce (1974): Parental care in the Nile cro-

codile: a preliminary report on behaviour of a

captive female. The lammergeyer, 3:22-24.
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37. Parental care in the saltwater crocodiles

Hﬁ.BmﬂﬁmzmdBﬁ.CﬁmmmBY

Local people, who knew %his species' habitat inti-
mately, arc aware that saltwater crocodile opens the
nest, and takes hatchlings into its mouth, and assumnec
this as an act of cannibzlism. The possible role of
the mother taking +he defenseless young from nest to
water is discussed. The female with a brood of 25 young
closec -to hor head in tha water 1s described. The in-
stances of human being attacked twice in 1978, by necst
guarding femalo in the Andampans arc reported and: it
ig inferrecd after 2 carcful examination that these
attacks are purely dofensive of the arcas ad jacent

to the neste

38, Parcntal care in saltwater crocodile in

the wild

Se KaR

Between July 1975 to July 1977 o potal of 18"
galtwater crocodile nests werc monitored in the wild

in Bhitar Kanika Sanctuary. At the time of obscrvation,
in 10 nests mothers were absent and in 8 the mother
observed 1in wallows.  Fresh track marks of egg preda-
tors like monitors were observed on ncsts where mother
was not present. Continuous nest-guarding hy the fe=
male is proved to be abgent (see paper 41 - fidgs )«
There were some changes in nesting sides during the
study period which is considercd to be 2 defensive
behaviour of the mothers as galtwatcer crocodiles nest

in the same location over the yearss

BOR Ok
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39, Parental care in saltwater crocodile

; s
observed at Nandan Kanan. @0

L.N. ACHARJIYO and C.G. MISARA

4 female reared at the Nandan Kanan Biological
Park, when reached 255 cm in length 2t an estimated

ten years, vesan laying infertile eggs in the
e of a matured malé. The clutches were with
4, 90 and %4 eggs 1a2id on consecutive years dur-
1ate May and carly June. The oval, hard-shelled
and white-coloured cg3s acasurcd 69-80 X AQ—48mm
( n =50 ) and weighed T0.5 1o 90.0 gm ( n =19 )s
Tn the f£irst yeal the eggs viere dropped into the pool,
but in subseguent years when she constructed a nest,
guarded 1%t from the pool or from a dug-out wallow for

apout WO and half monthse

(%) Published as (1981) 3 Bgg~laying and Nest-guard-
ing behaviour of dstuarine crocodile ( Crocodylus
porosus Schmeider) in captivitye. Je.BOmD2Y natedist.
Sea.. 15 t2) : B

4¢p. Deifence of the nest by the saltvater

G

crocodile against man

Se Kih

On the basis of a study extending over four nest-
ing seasons 1in the Bhitar Kanika Wild1life Sanctuary
in Orissa, it 1is confirmed that the fomale saltwater
crocodile guards the nest against predators and ovher
intruderse «4n instance of defence of the nest against
man by a 3o nest guarding female is cited from expe-
rience gathered during c88 collection from the wild.

: : : : vary ;
Digcusgsions: Negt—-guarding may in degree 1n
Jirferont individuals.

e [jow published as Bustard,H.R. and 3. K.Kar (1980):
Dafence of the nest against man by the saltwater Cro-
codile (Crocodylus porosus gchneider) .

J.Bombay Note HiSte 50Ces 11 (3) : 514-515

e

3 R




~30-
Nest—guarding in galtwater crocodile obsarved
2t Nandan Kanan (%)

a0 T AR AN
D e ljlg).z.'l;.;..LLﬂ.l\!-L

nggg@x}gﬁ_gggg§g§ guards the nest from onc
morc WalloWsSs Nest-guarding i3 not a continuous
cess and in the prescnt gtudy on a captive
occupicd T5% of the .total obscrvation period. The
crocodile retreated to thao pool in the carly hours of
the morning and also during the day, presumably on
thermoregulatory considerations. Absence wWere usually
of short durations, mcan 1,46 hourse. Nest-guarding
occured from gifferent sites. fhe implications for

t

management are discusseda

(x) Publishecd as Bustard ,H.R. and S.Maharana (1982) :
The behaviour of the nest-guarding saltwater crocodile
{Crocodylus POrosus Sehneider) - a preliminary guanti-~
tative studye de Bombay nat.dist«50Ce. s 79 (§) © 87-92

42, Parental care in the muzger

B.C .. CHOUDHURY

‘Ppne degree of nest-guarding by Aaugger crocodile
from obgervations carried out both in captivity and
wild are given. Captive observations during April 1976
in a breeding pool -t lladras Crocodile Rank holding 5
males and 9 females included aggressive behaviour of
a nest-guarding femglc towards human intruders. Similar
aggressive bohaviour wag 2lso observed in the wild in
iarch 1976 both Dby +ho author and his field assistants.
Presence o +he female in water neal the nest during
cakly incubation period ( as nests were collected for
artificial hatching after 4 wecks of natural incuba-
tion) was also oObser sd in the wild in Andhra Pradesih
in 19777 and 1978. In the wild mugger observed in water
within 10-15 m from the nest weres assumed to be nest—~
guarding fema s, possibly the mochers.

Discussions The smallest size of & nest-guarding

female was reported to be 1.6 to 1.7 m both in capti~-
vity and in the wild.

3k ok 3




CHAPTER - V

CAPTIVE GROWTH TN IWDIAN CROCODILIANS

e e S A e s T s e

growth of & gharial from Narayani and
Kali river, Nepal (1977).

Le :\..Ko SINGH

During 1977, 2 total of 590 888 from 16 nests

were collected and incubated in Roysl Chitawan National

Park. #ggs were incubated for 2 part in the river bank
a

nd then in jncubation bOXESe 0f the resultant 468
natchlings transported GO Hyderabad, India, 230 were
shifted to Tikerpada, Orissa for rearinge. At the end
of one year 78 surviving gharial reached a wnean
length and weight of 85,66m and 1,096 kg with a ranseé
of 59.3-116.0 cm and 0.280-3.120 kg regpectivelye At
15 months these gharial (n=78) were 69.0 to 110.> om
(mean 92.7 cm) in length and 0.420 to 2.900 kg (mean
_1.478 k&)

¢ following paper for a comparison of growth of
reared at Nehru Zoological Park, Hyderabad - BAse )

:

S5€
o

1
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44, Growth of the 1977~hatched gharial from
Narayani river, Nepal reared at Hyderabad,
Indiae

Trom a total sample sige of A78 gharial hatched
in Nepal in July 1977, 216 one week o0ld hatchlings were
reared at the state crocodile project complex at Nearu

Zoological rark, Hyderabad. These measurcd on an average

39.3cn/104 gm. After twelve nonths, the number now reduc-
ca ‘%o 29, measured 65.0cm (57.4 %o 76.0cm)/ 404 gm

(280 to 650 gm), and after fifteen months 66.6 cwm

(554 = 7.5 em)/ 475 gO (280 - 800 gm).

( Sec paper no.4> for ocouparative growth dota -~ HdSe ).

Growth and survival of two populations

gharial at Lucknowe.
S. CHOUDAURY

The paper describes the rearing technigues with
survival and growth figures for two populations of cha-—
rial, hatched from e28S colleccted from Girwa TEver,
J.P. in 1975 and Chambal river, M.P/Rajasthan in 1976,

ycar

Girwa stock Body %heh T4
(1975 length (cm)

hatched) Golht (k) 0,078 0.64%F 5,208
survival (%) n=11 T241 T2

Chambal stock Body
(1976 length (cm) 36.9 83.5 130.7

natotied) Weight (kz) 0.118 1.103 6,098
Survival (,O) n=200 94.5/% 90.9

el el e gk e S, N i,




Growth and survival of two pOpulations of

gharial at Katerniyavhat.

L\. . I— . SR .[ V;;S‘D*"L‘V."L

Gharial hatchlings resulted from cggs collected
from Chambal and Girwa rivers reared at Katerniyaghat
showed aif ferent survival and growth rates in onc yeale.
The chambal stock with 2 gurvival of 97 «5% 2% the end
of one year neasured 102.3cn/2.569 k& from a hatching

size of Ad,6cm/0e112 KEo The Girwa stock with a sur-

Jival tigure ol 40% in the same £ ime measured 65.3cm/

0.452 kg from & natching size of 35,9cm/0.09T K&




CHAPTSR VI

WZSTING AND POPULATION oI PUDIEs IN INDIAN CROCODIL

e e T e e o A A S BT R

A7. Nesting ccology of the gharial in Narayani

river, Nepal during 1977

H. R. BUST.ARD

Based on ficld work carricd out in the Narayani
river, Nepal, it is concluded that the nesting scason
of the gharial commences with dizging of trial nest
in the second halfoﬁaroh. The activity is evident
first in the downstrcam, progressing towvard upstream.
of 16 nests known of, 4 were laid between 31 March and
1 April, 5 on 2-5 April, and the rest between the 9th
and 14th. SBgg laying had occurrcd between 2200 and
2400 howrs. Nests were located at a height of 3.2-4.0
and straight-linc distance of 11 m. The first layer of
cgga were at a depth of 27%5=%2,5 ¢cn from the surface
with an exceptional case of 45 cm. Nest temperature re-
corded in the morning following egy ing was 57.5°0
for two nests. The clutch size sed from 16-61. In
only one case, Pr ation of eggs by was recordcdes
Dl*olnﬂ of the trial nest by a 3 m-female was observed
between 1834 and 1910 hrs. from a distance of 90 m
across the river through 6 x 20 binoculars. (sces
Bustard, H.R. (1979): 4 note on nesting behavicur in
the Indian gharial, Gavialis gangeticus (Gmelin)

(Reptilia, Crocodilia), J.Bombay nat. Hist. S0C.,
(3) ¢ 519~521 ~ ids.)

Discussion: Digging of trial nest considered to
be & psycaolOF10al prepa“aulon for the mother and/or
testing the suitability of thc necsting ground
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Nesting ecology of the gharial in Chambal

river (1979)
S. CHOUDIWRY

. .. Data presented are voged on field experience dur-—
ing 1977-78 in 150 ki stretca of Chambal river. The
,

nesting season 1a5ts from 2% March to the sccont Weex

of Aprid with 41,667 of nests made in the gt-week

£i
of April. In 1977 twelve nests laid were by females
si

ranging between 3,3 and 4e4 M in length in x nesting

OC and

areas. The temperaturce in 2 fresh nest was 28
after two months was 34.500. The moisturc contents of
the nests varied between Be 1. and 6.8% by weight when
fresh. The nests were located on sand penks with 300
$o 407 siope.  Two ssts were suspected to have been

dopredated by honey adger (Mellivora capensig) and

S

T
other potential €38 predator seen in the areza wWas

Jackal (Canis aurcus)

49, Westing ecology of the gharial in Girwa river

A

A K. SRIVASPAVA

vour nests laid between 16 ohd 10 fprid, 1970 io
o stretch of 12 kn of Girwa river in Katerniyaghat
Sanctuary, UePes DY fepalcs ranging from B, 2=4.6 m 1in
size contained 19, 20, 30 and 89 ezzse.. Nest width
a% the bottom ranged from 25-69 cm. Bgg sizes rangead

from 5.54 x 8.03 cm and weighed 139-171 gm.
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50. Selection of nesting sites by female
gharial in Katerniyaghat sanc tuary

A. K. SHIVASTAVA

Observations were made in Katerniyaghat Gharial
Sanctuary on four female gharial Selseting Booae 0

. . " £ Y
no Twaesie el el Ve i e Y o B P 2 ] ner

gsearching over an area Of 120 sq m on the sand banks

>

during S day and 3 night visits.
on}

51, Incubation and hatching of a natural nest
of the gharisl at Katerniyaghat Sanciuary,

Uttar Pradeshe.

4’). ] .‘L(. ] ;S‘t{ IV;L S E ;&‘v- 4\.

o)

, gharial nest, laid in the wi in the Katerniya-
gaqt Sanctuary on 18 April 1977, was left in situ Ho
observe parental care during incubation and hatching.
During two cbservation periods, 10-12 Hay (22-24 days
incubation) and the first week of June (48-55 days in-
cubation), the female, 3.2m long, Was obscrved to be
in constant guard from water near the nest, buring
this it exhibited aggressive behaviour to any human
introder. JAggression included nasal hissing with
slightly opened jaws, often accompanied with part-

mcrgence from the ter. Lhe nest hatched on 25 June

after 67 days of natural incubation.




Preliminary ohservations on & wild gharial

populatione.

i, R. BUSTARD and A. Ko SRIVASTAVA

Observations carricd-~oub during cearly November

to Late February cach year betwecen 1976 and 1973 on

s wild population of gharial in the Katerniyaghat

Sanctuary, UePe arc reported. Gharial were obscrved
in groups that comprised individuals ranging from 1 m
sige bo adults over Ae5 Me A systematic count of tnc
juveniles indicated 2 gradual jncrease from three re=
ported during 75=T6 to four ohserved during T6-T7 and

frive during the 77-78 seasOlle




CHAITER VII
TECHNIQUES 1IN CRCCODILE REARING AND MANAGEMENT

5%. Hatchery techniques to incubate eggs of
the gharial.
H. R. BUSTARD and 1.4 %K. SINGH

The hatchery 1s predator-proof and'consists of

g
.

\éimulaﬁea‘nest chambers, 160x100x70cm in size,
- constructed abovéwthe ground of fine gand held in
position‘py loosely arranged brick walls. Moisture
contentsﬂof:ﬂo% by weight 1is maintained by sprinkling
water accdrding to requirement. A simple technigue to
agcexrtain the moisture norm is to press & handfull of
sand to see if it just takes and retains the shape of
a ball. Temperature is recorded by inserting a
{hermometer through the free end of a bamboo pipe the

other end of which is previously placed in the middle

»f the egg clutch in the nest chamber. By manipulating

the availability of direct sunlﬁgh§,+?oisture and hot
36c”?

or cold wind the temperature normlis kept under
control even if the ambient temperature goes up to
46%c. The hatching succesé during the first two
years of use of the technigue was up to 100% for

some nest, averaging around 65%.
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Hatchery and jncubation techniques for the
eggs of gharial at Katerniyaghat.
Ae K. SRIVASTAVA

A predator—proof hatchery used for egg incubation
consists of pits 100x100x3%0cm dug into the ground and
provided with raised walls of loosely arranged pricks to
a height of 50cm. 1he entire nest chamber 1is filled
with ftine sand and 1eft open toO direct qunlight for
provision of the required incubation temperature (:5OOC).
with occasional sprinkling of water the moisture content -
is maintained at 10% by weight. Hatching success during
four years have been 63.6-90.9%- The meximum air
temperature during the jncubation period raises tO
over 4300.

554 Individual'identificatibn of the gharial.
g . CHOUDHURY

The colour patterns on fthe double—crest whorls on
fhe tail awe different i Gooh indipidinl. AHEE
criterion can be used to distinguish jpdividual young
gharial in captivity and wild as well, . The pumber and
arrangement of large scutes scattered on the nape region °
can also form & basis to distinguish gharial in small

captive groups.

56 . Method to distinguish the gharial and mgeer

from vody SDPoOL.
] 1. K. SINGH

Mugger and gharial are found in the same riverse.
Following & step by step procedure i1 bhe field these
tyo species cal be identified from visual cues like
pasking site, nature of body SpOoOT tail scute shoor,
pug marks and faecal pellets. When PHL and FE are:
the maximum length of the hind Pug and diameter of a
normal faecal pellet respectively, the total body length
PBL = 16 DML+ dlem = 25 BE + g9cm APPTOX. for the
gharial, and TBL = 12 PMI, + 6cm = FOFP - 21cm approx.

for muggeTe.




57. Oricntation of the gharial in captivity

Tis &s Ko oIlGH

Several instances ar< reported in this study
which suggest that the gharial shovs a definite urge
to orient towards a body of wvater. The provable cues
cliciting such responses are algo discussed and
thought to be direct vigion and visual learning. All
observations were recorded in captivity supported by

a few recorded in cabe ) when captive _

reared young ones Were i & the wilde

58, The egg of the gharial and its relationship
with the hatchlings.

L, A. &, cINGH

The eggs of the gharial measure B2i2 & 7 i
( 74 - 88mm) and weigh 158.5 1852 gn { 145 - 168.5 gn).
n = 6,440 + 0.609 EL, where &B and EL are the breadth
and length of the egge The IL X BB value appears to be
1imited with an upper value of about 50,16 sq om, tha
ig, when thec iL is greater ( up to 90mm) the B is less
thaon what wanld be expcected from the rcgression. When
T3L and W are the length and weight of the hatchling,
TBL = 15.88 + 2.43 BL cm, and ¥ = 49.37 + 0,300 EW gme

% 30 A
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59, Growth and biometrics of the snout of the

ghariale

Le ;L. .Ko SING‘H

Development, structure and biometrical relation-
ships of the gharial snout are discussed. During the
developmental stages wvithin the egg the snous is a
papillated organ with margins of the jaws closely
Pitting togethels Following growth of the tecth the
margins separate from cach other to accommodate the
techbiv The arrangement of the tecth on the premaxilla
follow a dcfinite pattern with respcct to the pandi-
bular teeths The 1st, 3rd sad 4th premaxillary tecth
and the 1st, 2nd and 4th mendibular teeth are large.
Tooth shedding is & regular featurce. 4t hatching
snout is 29.76 £ 1.4 mn in length. Before hatching
the ratio between total body length (TBL) and snout
length (3) is greatoer than 12 It i3 8.0 at two
months after hatching. Later it is T.5 & 0.5. The
rotic botween S and basal breadth (3B) is 2.9 at hatch-

ing, 4.6 at two months 0ld and 5.0-5.4 thereafter.

Growth of the snout, is extremely rapid during the fingt
5% weeks after hatching. TBL = Te14 (8) + 94.40 mme

No sexual dimorphism was noticed in the length of the:

snoute.
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60, Courtship behaviour of the gharial

S, MATJARANA

Courtship behaviour observed in captivity at
Nandan Kanan Biological Park during the 3rd week of
February 1976 and the last weeks of January 1977 and
Januvary 1978 included intra-female compe tition with
nasal hissing Lo aporoach the male, Initiated by
this the male responds with extrusion of air through
nasal openings and aporoach the female., - Courting

also includes playful snoutustrokings before mating.
( In 1978 the male gharial had a genital prolapse

during wnating - Hds.)

61. Female territoriality in saltwater crocodiles

S. MAHARANA

a
In February 1978 two one and half year old male

saltwater crocodiles(91.4 cm/2.,4 kg and 96.5/2.6 kg)
were brought to Nandan Kanan Biological Park wit

five females, two of one and 2 half yecars age ( 88.9cn/
2.8kg and 9}.4cm/2.6 kg) and three of two and a half
years age (116.8cm/4.4kg, 116.8cm/4.8 kg and #21.9cm/
6.2 kg). These were released into a pool with maximum
depth of 3m, length 53,5 m and width A0me  The largest
female was observed to be territorial and dominated the
rest. After 6 months onec male and one female were
found dead; the male had lost 1.550kg in body weight
and the female 450 gm., After another six months when
the remaining four femles and one male were measured,
the dominant female recorded 2 growth of 43.1 cin/10+8kg
in one yoar as against a mere mean increase of 23.25cm/

4.425 kg. for the rest.

VAT T
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RECCYMMENDATTONS ARD FUTURE FROGRAMME

>

Survey ghould © ed out all over the distribu-
tion range of vhe & rial in India-- particularly
in the gtates O Madhya Pradesh, Ra jasthan, Bihar,
Yrissa, West Bengal * and the north-eastern states
of Assam; Arunachal Fradesh and Nagaland. Also,
efforts should be made for gharial habitats in the
ad joilning counbries of Nepal, Pakjstan, Pangla Desh
and 3amtam TO identify available habitats and
population.

Initiate

= gherial ronsexrvation project in at least
one of the

nhe north-castern states.

Since ta2 goltwater crocodile is 1linked up closely
with the mangrove nabitat, all such habitats which
by themg=lves are now endangered, ahould be listed
in ar inyventory and wherever feasible, sallwater
orocodile projects be initiated. This is the only
way Lo save the mangrove and the saltwater crocodile
in Indic.

A thorough gHEVEY chould be taken up immediately in
the Lndaman and icobar Islands to a8s8es8S the
population and habitat of the qaltwater crocodile,

and iniiiate & conservatcion gstrategy.

ion problems filke encroachment, felling
along the creeks and illegal fishing
h are being encountered off syd on 1nsp—
cetion 17 Bhitarkanika and may geem to
in- =11 such habitats, @ gtringent
to stop this.

@)

/ /%51
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=

0

@
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Syryeys in Orissé, Karnataka and Maharashtra for
identificetion or the mugger populations and
their hanitats.
Muggel aypost g =8 oo better than before'
al] ower . itsS digtritution range. Instead of

tine this resource a planned network of rearing
okotigne e doveloped where the species can be
brought u» tc an exploitable level.

It is recommended not to include juveniles in
oo anion counts as their chances of final
recruitment into the breeding population is
uncertcain,

ALl relesses ahould be carried out within 2 pPro-
tected sanctuary Iree from 'conflicting factors’'.

Recommercations for +the creation of new sanctuaries

a o
Ch

LS

: . (Chambal (Rajasthan/M.Pa/U,P,), Son
Tappikonda 1in Godavari (A.P.




ke

For saltwater crocodile: One sanctuary in
Andamane, and one each in Coringa A.P,) and
Titchevaram (Ptamil Nedu,. '

For mugger: Nagarjuna gagara/srisailam (a.P.),
qileru (A.F./Crissai, radgarh (Crissa), Moyar,
Amaravati and Sathanur (Tamil Nadu ).

Elevation of e mhitarkanika and Katerniyaghat
ganctuaries to National Park statuse.

In those habitats where gharial and mugger CcCO-
inhabit and restbocking plars are in Progress,
ihors recommended not to release MUggeTe

t s recommended to0 evolve and standardise markin

and monitor methods for released crocodilians.

Bvery effort should be made to maintain an idezl
proportion of male and female among the released
crocodilians.

Releases of suitable size crocodilians should be
well planned considering factors like habitat
condition, proper release season and follow up
monitoring.

Captive breeding projects begirning with the use€
of al1l zoo-held specimens should be encouraged &~
different places for all the three speclese.

priority should be given to breed a species within
its distribution range.

‘.

flo nest should be collected from +the wild distur-
bing the nest=-guarding female @&s it tends to a

=

change in the nesting site in the following season.

Most cases of human attacks by crocodiles are by ®E

nest~-guarding female. An avoidance of disturbance

+to such females will decrease this and also the
existing znimosity toward crocodiles.

Orouth ohndlisg AE0 required 1in selecting zfast-
growing strains 1n all three speciles for possible

use 1in commercial farming.

A detailed assessment should be made of the role

of the various factors controlling the results of
ege jrcubation.

{

+n analysis of feeding energetics and crocodile-—

fisheries relationship are essential.

Research should be initiated on digease problem.
A -tentative decision is made to hold the Second

gymposium at Bhitarkanika with S. Choudhury 28
Convenor-Secretary.




LPPEIDIX

OGEOUTLIANS RELEAST D

Sanctuary/State Area Gharial saltwater
Sief Hdw crocodile

. o e e e

Chambal(Us P/M.P 12,568 635
and Ragasth@n

Katerniaghat(U.P) AQOO approx.
Satkoshia Gorge (Orissa)796
xCorbett N.P (U.P)

Papikonda(A.T)

Bhitarkanika(Orissa)

xSundarban (WestBengal) €

Coringa (A.P)

Kinnerasani(A.P)

Hadgarh (Orissa)

Urishnegiri
( Tanid Nadu)
Lenjamedugn ( A.P)

ﬁ % ira (A.P)

Nagar junas
Srisailam

agu)

N
7, Hadu)

Jiudumalai (T.
(

xHoggenakal
slundanthorai(T Nadu)
Sivpuri N.P (M.P) 156
Sl Gaper) 1 410
Bimilipal (Orissa) 2,300
gPerambiculam(Kerala) 270 =
deyyar ( Kerala) 128 -
Pakhal ( A.B) & - . -
TOTLL WUMBER RELEASED
x Net soecmflcally created for uPOCOQlle

1. Source of information ¢ Singh, e 82)551tuetion Report:India,Paper
presented at the Sixth TUCN Crocodile o Specialist Group Meeting held at
V1ctor1a Falls,Zimbabwe.




APPENDIX I
TN GNiE
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A

l,Tikerpada(Origsa)
2°KukrailsLucknow(U,P)
30Kﬂtcrniyaghat(U.P)
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INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES

SPECIES SURVIVAL COMMISSION ‘
ASIAN ELEPHANT SPECIALIST GROUP m
CENTRAL INDIA TASK FORCE ( BIHAR & ORISSA)

Co-ordinator : S. P. SHAHI. IFS (Retd.)
‘Hehal Ranchi - 834 005

Bihar (India)

Dr. SUSHANT CHOWDHURY
Aich Building, Golepahari,
Tatanagar - 831 002

Bihar (India).

Field Biologist :
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;" lala A, K. Singh
CoCoBelaTeIe

Bahad

urpura
Hyderabad 500 264

Dece 21’ 1982
S e % /s A .\,VLV‘L.)
N [ o
Dear Sudhakar/Sushant/Br. Acharjyot

You will be happy o know that Blbd and I are now almost through
all the processings 40 publish the proceedings of our symposium held
at Katerniyaghat in Jane 1979, As you remember, both of us were the
rapporters and thus had the sntire proceedings written in our record.
Besides, you had also provided the abstracts of some of the papers.

I had, in additionythe informal position of the Convenor-Secretary.
additional

The proceedings will contain all the abstracts with{information
like the present position of the complete paper (if published, where!)
and as far as poesible a present-day picture of the topies All these
additional information will be fyem notes from the Compiler/Editors.
The cover has already been printed with a photograph that silently
speaks that resecarch is in pmgresss I am sure, you will love the
photographm. That was supplied by Binod.

The text will be cyclostyled within about 60 pages. le expect that
a few copies of it will reach you as New Year (paid) presents,

e bavewstimated that to print 150 copies,; which will be mailed also
%0 all the state CCi's, some overseas personnel, Indian administrators
(policy makers) etcess the total expenditure will be Rs800,00.
Both Bipod and I aye now spending the amount hoping thet you will
come forward to make light the pressure on our purses Flease do not
hesitate t0 send any amount you can at my address or 40 Binod at
Nehru Zoological Park, Hyderabadi~ 500 264.

~ let me also point out hefe that we considered the publication of the
proceedings vexry urgent because there has been a serious threat to the
eredibility of rvesearch being carried out by we the researchers.
e look forward most amxiously to hear from you.

Hith my best wishes,
Sincerely yours,

(m)

Qb F

/-




Dte184+2483
Ky dear Sushonts:

It iz a delight %0 receive a letter from you afier such »
long lapse of timee I am heppy to know of your present
assignment, though we very much mise you froa Whs CroQue== hope,
you will stage a grand roeturni

™o Froceedings have already come out, as 1 wrote youj
we couid fidesk 211 $he job ia the first week of the new yoears
e have noy seen your thesis copy for preparation of the
procevdiige We have only publislied the abstract, which you
had eariier written and provided.s FErxtra suigdance wag slso
obtained from our personal notes in our cepacities as
vapporteurss Anghow, 1t has come outy and I believe, you will
like the whole eiforte I have heard from Sudhaoksr that he
will pay Ysomething' when his curreat financiazl position is
2 bit betters Prs Achorjiyo hag offered %o pay something at =
some later dates We have sent one copy %0 éadh of them ond will
sond more laters 4n the £irst week of March we will send you
five coples, ~nd if you wsnt more, pleasse do write. The total
expendituge we have incurred now nounts $0 over = thousande
the devoils of cxpenses are =1l weoowded. D¢ whatever you
think suiteble please do sends

We have not written to Rmwcye: Ajoi as yei, and also
e do not have his present addresss Pleasc led us kmow if yom
have his cddresss

Ure Dustardy after having seen the pudlicution has wriiten
thot we should arrvunge veviews of if in Copeila, Herpetologica and
Bl‘i’;’:c JQ Ikl';ﬁ"&*‘)l L»'":;Q:tg aryd AarTange %0 pell at 4$ 40 USA and 10;9?:
0 UK ploase comment on it.

Ars not you coming anyiime to this side?
I will write to you more laters
With very best wishess sineerely yours,

Pelst

maolh you shopld pay, and also we will provide you ithe zcoount
S5BL, Hyderoh:d to which you should send the smount. Thonk you
this moasnt for your usuzl eportive manners in such enterpris
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NEHRU ZOOLOGICAL PARK

Binod C. Choudhury HYDERABAD - 500 264.

INDIA

V. vi V/
By Doar Sudhalaw/Sashent/ijed /doherana /Lalag/s-t

Be - %1mm of fyarociuwm Volume “Indisn Croootileoe
servrtion ond Ropooroh o

811 of you Imow thet 4his publiontioh wos m%mg becanse

of the initinl finsnoisl ompendit:

myoelfs A total of 150 copies wore node osch mmy@u n

svorage shout e 6.00/. After tho copios were mode soveral

copion wore pemt %0 all Chief Wild Lifo Yerdens of sll ptotes
psonrchers adroad for which we hewe spent on onowmd of

over Re 200/,

Both of us expoet thet the cost would bo shared by oll of us
in equal propvortions. “och of ue will heve 10 conies of the
rubliontion and conteitute Ro 220/ to cover the coot of the
proparation of this wvolume. Ny sevarste cover T an foruerding
10 eopice of the wolume to eooh of you,

Pleas forveed your ohocse of %n 280/= in my nemo of your capliost
ooovinionoge

Let us alue plon to moed ot someplece coon ond howve o much
emallier scndner then before, "leces pive your opinions on

this proposclos

With deet wiochos,

Tours sincosrely,

{ BefeChouthary )
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NEHRU ZOOLOGICAL PARK

Rinad C. Choudhary _ HYDERABAD - 500 264.

INDIA




DAMODAR VALLEY CORPORATION

CS %w!bmwma, e : : Soil Conservation Department
HAZARIBAG - 825301

5 At )
¥ -Deputy Director, 3 - o
Fisheries and Crocodile Project o

Indian Crocodiles - conservation
and Research.

Your letter of 7.9.83 & 24.10.83.

My Dear Binod,

- Thank you for you remembering me and
the pains you and Lala must have taken for the preparation
and production of the volume. Though T am not in receipt :
of ynur one copy as promised in your last letter, I shall
be sending my share of Rs. 220/- that would reach you
around 10th November,

Crocodile Project,
mailing list.

Convey my best wishes to Lala and a
separately wir writting him to help our i
valuable publications. st

Yours sincerely,

To

Dr. B. C. Chowdhury,
Research Officer,
Nehru Zoologi cal Park,
Hyderabad - 500 264,
L0 d ¥ o,




HYDERABAD - 500 264.

Biad © C],\Q\,C]LN,/Y NEHRU ZOOLOGICAL PARK
: INDIA

S e e e

2. owembes . 1903...

— M}W}dea,

{ sm enclosing hovowith o copy of the aymposing
poper chofraste publiched in o book form. You mey recall
the poinful howrs you spont 1istoning $o our boring talke
on orocodilen 0% Fotroniyaghat during the lsot woeke of
Jomuary 1979

1¢ took no mope thon four yesrs %o ocom A1le the facte
in the present fore and smother fow montha o pool ouw
1initing resources to bring this present publication ¥
ite precsent forme

T 5 sipoerely hopo you would epond a few oinutes
with this volume ond pecapitulate the painful boring hours
onoe ngnin - but this timo 1% may bring ook some fond
nonories s wolle

#ith beot viches from o cineere frionds

Yours sincerely,
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é : NEHRU ZOOLOGICAL PARK
i Bmod C CL\O\]C”A\]}/}/ HVDEHABAD AUD 764

Aset. Direector, UROCODILE RISEARCH CEYIRE INDIA
?@ﬂ!ﬂm‘sm 264, :
To
The Officer In=charge, ...
Orocodile Ressardh Uenkre,
Hyderabad«500 264, Dated the Sth July 1985

air,

Subs Domation of Publication = reg,

R

The forum of Urocodile Researchers, India had
published in 1982 a proceeding wolume of the firet
Orocodile Researchers’ Symggs&um {held at Katorniya-
ghat, UP, during January 1979) entitled Indien
Crocodiles = Conservetion and Research. This publica-
tion was apprecisted by erocodile workers everyvhere
as this provided the bameline data on status, conservae
tion efforts, research ete, for the Indian crocodiles.
Reviews of this publication has appeared in the IUON/
83C COrocodiile Speciaslist Croup Newsletter and the
Bulletin/Journal of the British Herpetolosieal Soelety.

The forun 1o left with a surplus stock of 50 coples
of the above mentioned publication and would like to
donate them to the (rocodile Research Centre for wse
as the forum membe were/are olosely associated with
the past and present activities of the Centre.

Tindly acimoviedge the rveceipt of the wolume, :
Yours faithfully,
iy

A\
(3.0, %

0.0 DEy LehoKe Singh, for informatiom i OF CROCODILE,

Dr. 3. Kﬂl‘. fﬂr inf&rmiiﬂﬂ. R FCPRADPIE .« : g{;i}g A

aLANL BT,
NEHRU Z 5L 03ICAL PARK
- HYDERABAD-500 264,




No.6-6/Lib/CRC

Government of India

Department of Forests & Wildlife
CROCODILE RESEARCH CENTRE of the
Wildlife Institute of India
19-4-319 Lake Dale, Bahadurpura PO
Hyderabad-500 264.

Dated the 5th July 1985.

B.C. Choudhury,
m of RexeECrocodile
Researchers, India,
ehru Zoological Park,
Hyderabad-500 264.

Desy Sir,

This'is to gratefully acknowledge the receipt
of 50 (fifty) copies of 'Indian Crocodiles - Conservation
and Research' - a proceeding volume of the first Crocodile
Researchers' Symposium held at Katerniyaghat, January 1979),
from the Forum of Crocodile Researchers, India. Thanking
you for this gesture.

Yours faithfully,
\ { \ —

OFficer In-charge,
Crocodile Res. Centre, Hyderabad.

G.C. Dr. L A K, Bingh,
Dr, Sudhakar Kar.
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