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Theo beginning of the next year will carry with it

the concluding of a ninc-year ol? intimate

collaborative offort froin the Goverment of India, United

anc the Food and Agricul-
that had focu-

of life
sations Developmont Progromme

sure Organisation of tho Unted Nations,
sed on a primary objective to give ® frosh Lease

4o tho Indian crocodilians. The crocodilian fauna of

the Gharial (Gavialis gangeticus) s

India, thet incluces
she palustris) and the Saltwater

crocodile porosus), appear to have responded

well to the surprisingly sudden affection they
For3st Dopartmcnts.

Poin these and tho geveral State

gloven sp anctuarics, totalline +o an area of

approxinatecly 20,000 sq.ku, and 12 ovhor managed areas

3" for tacse crocodilians, and out-

side those arcas also they are secure because of the

protection provided by the Wildlife (protection) bale u 1972 ?9

ulations under thm export inatructions, religious

symbol instruction, and the CITES.
backed by such 4 propulsive

Projccts to captivethe

roar crocodilians is now

of fresh thoughts to com. Gnceu roaring stationse It is

long "AS We know what we are aftcr when it is
in che country that cvery now and then we hear7

not vad
entirely ATL chthugiastic ap ch vublic cduca-

16 stations in
tion. Already there are oves

9 different states, ond natural waters have deen repopula-
8

sed with a total of 1623 crocodilians rron thicse rowing

stations. All these have been possible only because of

a very well conccived work plan
is not without Linitations.

which, however, I must

confess,

Looking back to 1974, we wore as novice in this

type of crocodilian uanagevent should be any one

1 heritage to 'fear or worship! this
born with a cultura
croature. Weighing the situation, 10

1 2 rightly
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result of experience gainsa from extensive on-going re-
as ation India should produce its own expertspointed out the GO the success the opera-

crocodile

population ecology 2t an ntermational level.

gearch a truly Indian approach to crocodile farming can

be developed which will not be

inputs" °

ang Pradesh fondled the

"offer the best guarantee
arter

dependent on outside
Orissa, Uttar pradesh

Three states namely,
suggestion and inducted

in 4oology as bh.D. scholars who were then

idered tinvestments! to
a management level

" the country.

graduates
cons
of continuity at
the (FAO) Consultant leaves

By 1976 six crocodilian researchers were already
fine the wethodologics under

»reeding and also collect data for
in position trying to re

she 'grow and release technigue! of crocodilian conser=

their Ph.D. theses. Host of these research. scholars

were oither gtationcd or were busy for their yosearcn
comtry that even the pos-

vation and captive

in such renote areas in the

sal department was unable to +h e Link undcterred
The GoV ernuent »

all the research
with the Indian Uni-

through all the of a yeare

nowever, had Dr. 4. R. Bustard, the FAO Consultant (later

Chief Technical to monitor
in close liaigon

asons

activities and be,
the immediate link among the scho-

versity Professors,
lmrs. a

Duving the fifth year of oporation of the project,
gement Train-

when the Central Syocodile Breeding and Mane

egan its first training course at dyce-
ing Institute b

rabad, it was urgently fe it necessary that all
houlda meet and discuss the various aspects of

chers 8
and research that they have renained in-

conse:
volved with, so that the training at the I could

The FAO was instrumental to make this
be circumspect.



ad taken all the responsibilitymaterialise. Dr. Bustard h
obtain

Uttar Pradesh to preside the meeting and also

there to participate and

to Liaise with the tate Forest Departments and.

the kind consent ot Sri V. Chief Wildlife

Warden,
provide all the necessar y facilitias to hold Ada.

sium at Katerniyaghat during January when the trainees

of the CCBMTI will also pe

penefit from the proceeding Se

As expected, some of the very important aspects

like status, rehabilitation, captive breeding, nesting

growth and techniques could only
eco LOY» parental care,
be discussed along with a

pioture of the resea
rs were presented and dis-

eral recommend2-

ew from pure research. Tt

wag startling t o find that even though the symposium
rch know-

wag not a very complete

Ledge existing then, 60 papy

cussed leading to the devel pment of sev

tions at the end of each a

At the end of the last sqssion, Shri Sushant

Choudhury was elected the seaond Convenor-Secretary»

a proposal was encouraged to "form a common forum where

bg and workers can meet,
all. the crocodilian researche
and then it was greatly hoped

the 1st meeting will be publis!hed soon as @ Symposium

Volume. In 1981, pefore Dr. B

.project a new thought was giver
at the least. This also wags delay?d because we, tne

that the proceedings of

tretired' from tne

1 +d oublish the abstracts

researchers were too busy with our word so meet again

to work out for a 'very best! publication. 4 couple

of weeks back Binod (Bs ¢, Choudthery) woke me up from

poth of us worked on
our spare ntthe slumber and

forme We were the rapporteurs coor

had all the proceedings written 1 n our record already

containing the abstracts. In the' meantime, we have

she symposium, henceit like dogs to bring out %he ab stracts in the prese
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received very encouraging supports of all expected kinds

from our colleagues, and thus are able to produce a few

copies possible with our Light~-pursese

This hurried effort ig only to keep harmony, pelated

though, with the promise made with respect to this sympo~

sium in the Indian 'Crocodilian Bibliography published

by the FAQ. We feel satisfied that we are able to

bring it to Light before the conclusion of the project

titute of India and/or the FAO compenent of it will

again come forward for arranging another similar sympo-

sium, this time perhaps extending it to the turtles and

@Fito athat the new Wildlife Ins-
itself, and express our nope

other 'herps! toOe

I wish to record my gratitude on behalf of all the

researchers to Sri V. Be Singh, IFS, State Forest Depart-

ments of Orissa, Uttar Pradesh and Pradesh. ,

Government of gndia, 0 9 Dr. HR. Bustard

trainees at the-COBNTI in.1979+
and Sri Pushp Kumar, (Director) and his staff and

CdLala ve Ke Singh
Hyderabad Convenor-SecretaryDecember,198:

FAO. (1974) s India ; A preliminary survey of the

prospects for crocodile farming. Based on the work

of H.R.' Bustard, FO: IND/71/033% 1-66 pp
3

O. (1975) » India : Gharial and Crocodile conser
vation; Management in Orissa. Based on the work of

FOsIND/71/035+ 1-1> PP
F.Ae
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PRESIDJNTIAL ADDRESS

(Abstract ) (++)

The gharial Rehabilitation Programme in Uttar Pradesh

VeBe. SINGH

In 1975 gharial. was uniformly rare to the point of

in the Girwa River of Bahraich Forest Divisione A pro-

ject which could take care of protection and also provide

sufficient number of gharial juveniles to repopulate the

rivers w2s the need. These objectives could be achieved

py (i) grow and release operation, and (ii) creation of

sanctuary to protect the existing breeding population.

Mie 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 2m. The methods of nest Location, egg incubation

in the river bank and at the rearing centres, transfer

ing, design of the rearing pens, food supply, and pro-

tection against winter and disease have been discussed

an detaile A maximum of 12 nests fron the Chambal and

4 from the Girwa have been collected in any single yeare

Hatch ing success have ranged from 71 to 95%, and survival

in the first year 27.5-95.7% for different years of ope-

ration. During three years of operation between 1975

and 1977 a total of 800 gharial were reared at two cen-

tres of the state, one at Kukrail near Lucknow and the

other at Katerniyaghat sanctuarye The Katorniyaghat

Sanctuary was created in 1976 encompassing an area of

in Uttar Pradesh.
being extinct in most of the rivers

the entire state existed
¢ The only breeding population

rearing centres, hatch-
of eggs from the river bank to the

+ 400 sqekm. Release of the gharial is planned for 19-7

(By 1982 a total of 693 project=rcared gharial juveniles
have been supplied from the state to release in the

National Chambal Gharial sanctuary (635) and the Kater-

niyaghat Sanctuary (58). Uttar Pradesh has the addi-



tional distinction, of having reared a total of nearly

1400 gharial between 1975 and 1980--Eds. a )

(++) V.B. (1978)s The

status of gharial (Gavialis gangeticus) in'Uttar Pradesh
The paper forms 4 part of Singh,

and ity rehabilitation. de Bombay nate
(3) 3 668-683

a

4
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3n,rus OF INDIAN CROCODILIANS

A

I ote BUSTARD
1, General statu of Crocodilians in India.

'The status of the gharial and saltwater crocodile,

which were extremely tendangered', and that of the

mugger tdepleted! in 1974, are now improving because

of concentrated conservation measures in various
Rajasthan and Andhra

Uttar Pradesh, Oriss?;
pradesh are now more actively jnvolved in provid ing

conservation measures for the gharial, Orissa and

statese

Gujrat , Andhra Pradesh, Kerala, Uttar Pradesh

Most of te causes for
either been

West Bengal for the saltwater crocodile, and Tani

Nadu,
ana Orissa for tne Us

the decline of Indian crocodilians have

controlled or eliminated altogether by the total Le=-

supported by the provisions under

Act ,1972-.

y

special crocodi=
gal prot cetion
lian sanctuaries
tac Wildlife (Prot ection)

the creation of

» EEREK,
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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 survival is in jeo-

pardye Surviving populations are extremely small.

The population on the Mahanandi river in Satkoshia

Gorge is down to five that inclwe only three fom les.

In Rajasthan the species still occurs in Chambal

River. The pest comparatively safe habitat is the

19 km stretch of the Chambal petween Rana .Pratap sager

Dam and Jawaharlal Sager Dame The gharial is probably

pxtine+ in Weet Bengal. In Uttar Pradesh the species

is barely surviving in the world famous Corbett National

park. In the Hahraich Division in the Girwa River 11

A total of about

60 to 70 gharial are estimated to be survivings an tho.gharial are reported to be surviving.

country and twice 4s mony in Nepal.s However, it is in-

portant to note that in giving inforsation on the sta-

yus the trend of the adult population is accounted fore

(Dr. Bustard had visited India in 1974 to report on 0

'Preliminary Survey of the Prospects for Crocodile Far-

ting in India', The report was published as an FedeO.

document Foz 1inp/71 /033, Oct. 1974--- Hds.)
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3, Status of the gharial in Uttar pradesh'*)

Vv. Be SINGH

Not very long ago, several rivers in Uttar Pradesh

had a good number of gharial. In the course of fifteen

to twenty years, therehas been a drastic depletion in

their populations so much so that in some rivers gharial

nave become extinct. Based on surveys during 1975 and

1976 the estimated figures for the different 'sharial
rivers! in the state ares: Narayanis2 subadults, Gha-

ghra: 5 adults (isolated), Girwai2 males, 9 females and

17 subadults and young ones, Chambal (U.P./M.P.)210 iso-

lated adults, Ramgangas Corbett Park 5 isolated adults,

in the plains 4 isolated adults, and Ganges:4. L vert

ety of causes contributed to the large scale destruction

of the species. some of these are lack of an en force-

ment organisation, indiscriminate shooting end netting,

use of nylon gill nets for fishing, construction of re-

servoirs and barrages, and 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, establishment of breeding cen-

tres, and essential rosearch on the ecology of croco-

dilianse

(*) part of the paper: Singh, V.Be (1978): The
2Orms

status of gharial (Gavialis gangeticus) in U.P. and its
rchabilitation. J. Bombay nat.Hist. Soce, 75(3) 3 668-683

HHKEE
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4. Census of the gharial in Katerniyaghat Sanctuary

AK. SRIVASTAVA

A visual count was made of the gharial inhabiting
the 12 km stretch of River Girwa in the Katerniyaghat
Sanctuary during Movember 1977 - February 1978. Ii
is concluded that the sanctuary holds 2 males (4-5 m),

7 fomales (3-4.5 m), 17 of 0.9-2.7 m and 5 of 0.6-0.9 m

size Glasses {see paper 5 for comparative population
figure next year --ids.)

5, Results of a census of the gharial in Katerniyaghat
Sanctuary by CCBMTI trainees in 1979

S.P. RAMANAND AND V. XK. JOr I

the survey was conducted on three occasions during
which the team was divided into four groups, each ini-
tially led by an experienced researcher. Two groups
walked along either bank from upstream toward down, and

two others from downstream to the upstream. mach group
noted down the number/size of the gharial against the
time/location. At the end of the survey the data were

domputed to indicate that the sanctuary of 12 km stretch
holds a population consisting 2 adult males (4-5 m),
7 adult fomales (3,0-4-5m), and 19 subadults and juve-
niles (0.9-2.7 0). During the survey a mugger of about

3m size was also observed. (Wild laid eggs are collec~ -3

ted gince 1975, hence no hatchling class were noted ~ uds)

HIEWHR



- 7-

6. status of gharial in Orissa

T.R.BUSLARD & Le Ae K. SINGH

The state of Oriss@ in eastern India, situated bet-

Mahanandi, the species, however, Was widely n

in the towns OF the Hirakud Dam over 8

stretch of neariy 200 km. Major causes for the decline

(*) see paper 8 --{

pradesh/Rajasthan)
*

D. BASU and S. CHOUDHURY

The Chambal rivers from its source in the Aravalli
1

gurvey conducted on pehalf of the Wildlife Preservation

Organisation of Uttar Pradesh during 1970 and 1978 to Lo-

nate breeding group of gharial, we have been able to con

the presence of 9 male and 21 female adult gharial

above 3.3m. ALSO counted were 44-sub-adults (4.8 to

%,Om) and 29 juveniles (1.2 to 4.8m). Though the Species
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8. Occurrence of gharial in Andhra Pradesh

He R. BUSTARD and B. C. CHOUDHURY

During the course of a state wide survey informa-

tion were obtained concerning the occurrence of gharial
in trans-Godavari region, particularly from the Pranahita-

Godavari confluence to the lower Papikonda Gorge. Fisher-
men opersting in this area have reported of the presence

of a slendor long=srouted crocodile ranging in size upto

5.5 m, aroud late 1960s. Similar reports were also ob-

tained for the 250 km stretcn between Pochampad and

Lanjamadugue 'The Latter is a deop gorge holding 53 popu-

lation of mugger but also presents features that could

oe ideal for the gharial. These observations may call
for the extension of the distributional limits of the

gherial down southe

9, The Gharial conservetion project and the present
status of the gherial.

He R. BUSTARD

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 Pradesh. TheoOmaj
or projects operated

by means of controlled incubation eggs obtained from the

wild and captive rearing of young for subsequcnt release

to the wild combined with tae cr ation of special gharial
By 1978 two gn sanctuaries one each in

Orissa and Uttar Pradesh were operational and one in

Andnra Pradesh on the Godavari river, and one along the

Chambal river at a National level was in the process of

finalisation for creations By 1977 4 total of 1054 gha-

rial had successfully been reared in these state pro-

jects.

>

1

4
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10. Status of gharial in Nepal

H.R. BUSTARD

There are three main populations of the gharial in

Nepal, one each in the rivers Narayani, fale dandak i aud

Karnalie The situation in Koshi and Rapti are not known.

National Park with 140 captive-hatched young oneSe Al-

though killing for the hides is not 2 problem, nest-rob-

ying for food by local 'Tharu' tribals appesr to have

drastically reduced tne normal population growth. Some

of the immediate requirements are a full winter survey

of all the gharial -holding rivers, control of egg poach-

much sma

1978 aImportant groups of 20

Narayanie From
Lor number of males occur in

aservation pro ject has starved in the Royal Chitwan
co

ing and regulation of fishing activities.

11, Status of gharial in Bhutan

BUSTARD (+)

In 1978 the author carried-out a field work in the

of the presence of the species was of a 5-55 m adult

seen between 1962 and 1964 during which period and ear-

Tier another 4.5 1 gharial was also secn. Qne 1.5 m gha-

rial caught and releaged in November 1977 by the Forest

Departuent, Was still seen.

bordering to Indiae The habitat is confirmed
101ver

gharial. The last definite record
to be ideal for the

(+)pyplished as; Bustard, H.R. (1980): Status of the

sharial Gavaalis cangeticus) Gmelin) in Bhutan.

Bomba nat Hist. SOC (1): 150
@

New£
HEE

x
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12. status of the saltwater crocodile in 1974

1e R. BUSTRD

Exceps for a breeding population each at Bhitar
Kanika - off the Chandoali const of Orissa and Sundarban

in West Bengal, tae saltwater crocodile is definitely
known not to occur, in any other former distributional
Linit of the spceies in the Inéian meinlend ranging
from Cochin in the Kerala coast to all elong the east--
coast. Although numbers are now greatly reduced follow-
ing the post-war hunting for their skins, the species
appears to be holding its own in both Bhitar Kanika and

Sundarbans with little or no destruction of its mangrove

habitat - particularly of land alienations. A seri--
ous threat to the species, however, is the felling of

mangrov2 tiaber immediately adjacent to the saline
creek habitats.

13. Status of saltwater crocodile in Orissa

S. KAR and H. R. BUSTARD

The 'abundance! of galtwater crocodile in the Bhi-
tar Kanik& coast wag a of the past by 1950's. By
1976 the species was restricted to the 176 sq. kia sanc~

tuary from its past distribution range of over 100-150 kia

along the Orissa cotzstline. The 1976 consus in Buitar
Kanika revealed a population of 34 adults and 61 juveniles.
Following tho conservation project initiated in 1975, by
1978 a total of 95 captive-reared crocodiles have been

released in the sanctuary. Research prosramme incluces
and behavioursl studies, movement and dispersal

in the wild, population 'rend, nesting biology, captive
management technique and growth studies. #levation of
the sanctuary to a National Park, selection of other
suitable Mangrove areas in the state for restocking pur-
poses backed by a village extension programme are requi-~
red to gain further pudlic acceptance of the project. All
measures to protect Bhitar Kanika Sanctuary habitat is
most ursent. u

a
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14. Census,of saltwater crocodile in Bhitar Kanika

Sanctuary.
S. KAR

During a creek by creek survey of the Bhitar Kanika

sanctuary in December,1976 to January,1977 adopting 8

day and night count method, a total of 16 males, 13 fe-
males and 5 subadults (2.0 to 2.5 m) were counted. The

maximua male size was 7-5 m and that of the female 4.2
Smaller juveniles numbered 61 and were mostly observed
during the newmoon nights. Best survey periods were ob-
served to be the low tides when maximum mud banks are

exposed. in no observation crocodiles of any size, were

geen in groups. ijdults were spaced out in many creeks.

15, Status of the saltwater crocodile in Andaman Islands

B.C. CHOUDHURY

Until recently there were scant data on the status
of the saltwator crocodile - the only species of croco-
dile occuring in the Andaman and Nicobar Islands. A

40 day survey during June-July 1978 in the Andaman group
of iglends reveal that despite total protection, large-
scale egg robbiggy continues With killing of nest-guard-
ing females. This, combined with habitat destruction,
gives rise to concern for their future. Initiation of

project to take up management work in specially
gazetted sanctuaries is considered to be the best way
to give a future to the dwindl ing populatime this

hay40oparcrocodilian species in botUa the Andaman

group of Islands,
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16. The saltwater crocodile conservation programe

and its present status in India.

a. R. BUSDARD

he only full-scale saltwater crocodile conserva~

tion prosramme in operation is the one at Bhitar Kanike.

sanctuary. The 176 sq. km sanctuary with an emcellent

mangrove habitat is well protected. . ban on fishing,
stoppage of all felling and supply of fuel-wood requi-
rement for people of this area have been initiated to

ease off the pressure on mangrove timber. Wowever,

encroachment up to 10% area till 1978 (from 1975) poses

a serious threat. Crocodile releases have already

taken place. West Bengal has also initiated a small

project and started egg collection in 1978. Andhra

pradesh is rearing 8 stock of this species originating
from Andamans during 1976 and 1978. Zxperimental re-

leases have already saken place in Coringa - 8 man-

grove sanctuary declared for this species in the Goda-

vari estuary. a

17. The status of mugger in India in 1974

He Re. BUSTARD

Scattered reports on the occurrence of mugger in

all kinds of fresh water habitats, ranging from village
tanks to rivor gorges, spe ead all over the country,
make it difficult to assess its status. However, the

numbers reported in carly 14940-50's and now clearly
show it to be a very 'depleted' species. Breeding

populations may respond everywhere to conservation

management programmes and with some concentrated effort

may well develop into a Wprospective wildlife regource"

for exploitation and utilisation.

HARK



~{3-

18. The status of mugger in Tanil
5

B.C. CHOUDHURY ang H. R. BUSTARD

present the pest population of mugger in the

country are in Pamil Nadu, inspite of its being killed

for the skin, elimination from fisnery reservoirs till

groups reesulting in 30-40 nests/yeare Preliminary

small scale surveys by the {aaras Snake park Trust

since 1973 have developed into @ lmrge scale opera-

tion with the initiation of the Government of

are hatched in captivity for rearinge

restocking plans for the 4976-stock are in the offing

for tiarch, 1979 presently the state nolds over 500

1968, egg robbing till 1974. Man-made lakes Like
and 9 naturalana Ch danbaran

Sathanur y

(Trichy anicut) Hold preeding
pond near

gince 1976

rear where

suvenile mug cr in their roaring pOOLSe

* ae¥ ri
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19, The status of mugger in andhra Pradesa

Be. C. CHOUDAURY

A state wide survey carried out during the winter
of 1976-77 in the two major rivers Godavari and +

Krighna and their associated tributaries and many

other man-made reservoirs, revealed mugger to be an

extremely, depleted species in Andhra Pradesh. Only

six breeding population groups ~ each not exceeding

four to five adults, were Located. Organised killing
of mugger for their skin during 1960's and removal

of mugger from fishery reservoirs aré the main cau-

ses of their decline. the state provides excellent

protected mugger habitats and have launched large-
scale programme of reintroductidn of the species

-

in such habitats. Wild laid eggs are collected
gince 1977 for artificial hatching and rearing of

hatchlings to a release sizes Simultancous deve-

Lophent of captive breeding prograwme are also in

progresSe ixperimental releases have already taken

place in rebruary 1977 at Bthigothala Falls
( See paper 29 - ids.)

4

Hee 269
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20 The status of mugger in Orissa

Mugger crocodile were reported from all. districts
of Orissa including the western hilly tract till 1950's.

Now the mugger is extinct; Lower Mahanandi and Brah-

mani in Orissa. Known populations are sither in very
renote areas or scattered and small. The best known

population is in the Andhra pradesh -Orissa border in

Sileru river and many reservoirs, in particular Jalaput.
Some of these scattered populations may still be ina
recoverable stage if efforts are initiated now.

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

ject are felt. iInter-state
the dwindling p/Orissa .border population req

21. The status of mugger in Uttar Pradesh

D. BASU

hugger crocodiles were reported to be 'abundan+ !

in eleven districts of Uttar Pradesh during 1902-09.

In recent years mugger are found only in very small

mumbers in the Corbdctt and Dudwa National Parks, in

the marshy terai areas of Pilibhit, Kheri-Laximpur,
Bahraich, Gonda and Gorakhpur districts, and some man-

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-

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
requireitents are a captive breeding programme, decla-

en) community, marginal poaching, and kiliing of

ration of a mugzer sanctuary and initiation of both
battery and free-range farming.
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22,. Status of she mugger in Chamba

5). BASU and 9. CHOUDHURY

river

the number of mugger co-inhabitingHistorically

The ratio of Gharial to mugger which used to be 103

during the early 1920's has now come down to 7.381

(1978). Four nests of mugger are located and collec-

ted annually as compared to 12 nests of gharial.
Preferred pasking and nesting gites arc different

for mugger and gharial, ana such habitats are Linit-

with gharial in the Chambal river have been very Low.

ing in Chambal for the muggere

Discussion: Gharial conservation project in Chan-

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

pe adequate.

> The mugger conservation programpe and its
present status in India

WH. R. BUSTARD

Shadowed by the priority in providing conservation

measures to the extremely endangered gharial and the
conservation facilities

galtwater erocodile, mugger

were restricted to only thos 0 states where no other

species of crocodile occured.
Andhra Pradesh and Kerala,

and the progress in eight rearing centres have been

very encouraging along with the two gharial rearing

aring facilities 4s well. States like

Phese included states

Like fumtl Wadu, Gujrat,

centres, one each in Orissa and U.P. that have expan-

ded to mugger re
Binar, MP. Maharashtra and Karnataka are keen to ini-
tiate similar projects. Over 1000 mugger are now

(4978) being reared in state projects.

Discussion: Efforts should be made to encourage
other states to mark out and gazette mugger habitats
for initiating mugger rehabilitation projects like
the one in progress in .ndhra Pracesh e
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24, The status of mugger in Nepal

H.R. BUSTARD

Mugger distribution is restricted mostly to

foothills of the Himalayas in south Nepal. 'Thals!

(oxbow;lakes) in the terai region holds good numer

of mugger. In some as many as 200-250 mugger

can be seen with maximum sizes over 3.5 m. From the

absence of younger gize classes it is inferred that

nest predation by populations of wildboar ( Sus scrofa)»

+

and hatchling Losses my pe considerably high. bffec-

tive legal protection peing very strict, mugger in

Nepal are well prot ected and the future of the species

appear prighte

Discussion' Narayani river holds 2 small popula-
tion of mugger but is predominantly 2 gharial habitat.
A thorough sucvey of all mugger habitats, in Nepal is
required.

25, The status of mugger in Bhutan

a. Re BUSTARD

In Bhutan, located on the north-eastern foot-

hills of the Himalayas, historically no mugger have

been recorded. Recent investigation confirm thise

Mugger have been recorded in the Hanas Wildlife Sanc-

» particutarly on the Indian portion where pere~

nnial provide sood habitat for it.

HH
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RBHABILITATICN OF INDIAN CROCODILIANS

Crocodile Breeding and Managuent Project26 ine Government of

in India.
H.R. BUSTARD

Recommendations originating from the 1974 survey

the author on status of Indien crocodiles aad their

havitats initiated tne Government of India to start

pilot projects in Orissa and Uttar Pradesh in 1975

to gave the extremely endangered gnarial and salt-

water crocodile, ana fast-depletine muggere LY 1979

the project nad expanded to seven other Indian States.

Tae oojectives of the project have not only been to

gave tne species from yirtuel extinction put also to

oy

protect and preserve
+ ae fagt decreasing habitats

simultaneous build-up

of a crocodile industry for rational exploitation al so

considered 4s the answer to gave tne Indian crocodi-
particularly the

Lianse

Discussion: A atate should not be allowed tO

run @ project without Long-term objectives and notin

yated staff.
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27. Rehabilitation of the gharial in Orissa

H.R BUSTARD, SINGH and iN.ACHARJYO

Based on monitoring by visual interoretations,
results of the first two years of release operation

the river (Satkoshia Gorge Sanctuary) are

discussed. Release :capture: re-releasetmortality for

1977-release (April-June) were 96:9:3: 2, and 1978-re-

Lease (February), 46:7: 420. Individual record-move~

ments for 1977 were 25 km in 15 days, 95 km in one

month and 150 km in about 2 months, all in the down~

streams, and for 1978 were 40 km downstream in 5 months

and 100 km upstrean in 5 months. Releases in February

indicated movements of lesser distance. Alyrecaptures

oniy one of the 72 released was present within the

sanctuary which included a river stretch of 30 km. The

gharial were released at 1.2 to 1.4 m size.

wore in fishing negs outside the ganctuarye In Dec. 1978

Discussion: Some of the reasons for the movements

away frow the release sites were attributed to bamdoo

yafting and fishing within the sanctuary combined with
the absence of any ore-conditioning of the ghariel to
flowing water. Sug zested measures were the strict en-
forcement of ban on movements, and before release an

experimental rearing in pools with circulating water.

HEMEE
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28, Preliminary account of gharial rehabilitation
in Rajasthan

HR. BUSTARD

Three gharial (1,5-1.75m) released during 1977

early winter (November) in Chambal River within Rawt~
* pata Sanctuary (now in National Chambal Gharial sanc-

tuary---uds. ) exhibited 1.3 km movement in six months.

factors present else-where (see paper 27)

are altogether absent. aA permanently increased water

Level due to a barrage downstrean and many side creeks

favour the suitability of the habitat for release.

Discussion: It was felt that releases made imme-
diate post-monsoon tend to favour the gharial to
settle.

29, Restocking of mugger crocodile in Andhra

Pradeshrevaluation of a field trial.
B.C. CHOUDHARY

Two and half years! visual monitoring results
of a pilot mugger crocodile release carried out in
Fepruary 1978 at Bthipothala Fall with.no resident

ranged from 100-800 m even after 4wo monsoons inclnd-
ing the worst flood in 1977. 'The four 30-36 months

old, 1.0-1.2 m crocodiles at release time, exhibited
wild growth rate comparable to captive growth

g mugger indicated 100; survival. Movements downstrean

(Pill now 8 mugger including 3 males have been

and they have ad broodingteascd ,
1981--Hds. )



30. Observations on she movement of two mugger

erocodiles when returned to the wilde

SINGHLeche Keo

Two mugger erocodiles, at six-months age and 56.9

and 54.3 pes From captivit y into the river

during Octover 1975. The distance

moved during the first taree montis was 4.0 km and

the entire observation of 18 months, 10-8 km. Growth

of these mugger in the wild was similar to observa-

tions in captivit Ta It ig considered of

55 cm can be released in the wild.

Discussions Compared to released gharial (see
exhibited Little movemen' in the same

besize ofpaper oT) m 50-60 cn.

1ease, aud tiis indicates that the release $12e wi Ll

vary for different species.

for re-
not

habitat. scx OT mugger tenaed
ble to identity pone

S1e Results of the saltwater crocodile rehnabill-
sation in Orissae

+) oR. BUSTARD and 9. KAR

15 females (1.2m), with 4 clipping-code on the

4st scute of the left Jouble-crest whorl, were relea~

sed in Dangnal and the associated creeks of tne Bhitar

Wildlife Sanctuarye Close appro2ch to these

was possible for 4 few days after relcase. They didxan

out in ater current and moved
not like to the villageefields of
to smaller creeks close to pa

months 12 could still ve Located and had
fter 22

moved to tue main river.

be

be chose
athe

care=
Release

pp

Discussion:
2 avoidalso

months after release.occasionally tney
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32. Programme for releases and sanctuary
management in future.

a. R. BUSTARD

The need for development of a net-work of well

protected and managed National Parks and Sanctuaries
is stressed for rehabilitating endangered crocodiles.
On a species-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 Andanan

and Nicobar Islands are to be gazetted, and more

attention given to the habitats in Sundarbans for the

agtuarine crocodiles. For mugger-restocking the follow-
ing sanctuaries should be created: Moyar and Amaravati

in Tamilnadu, ithipothala, Nagarjunasagar in Andhra

Pradesh, Hadsarh in Orissa, and special attention to

the mugger habitats in Gir.

Discussion: With respect to gharial definite pro-
grammes snould also be drawn up in Bhutan , Bangla Desh
and Pakistan, and additional sanctuaries in India crea-
ted in Papikanda (A.P.) and Son (M.P.) (see Appendix
for an upto-date list of crocodi lian sanctuaries in
India - sds.)
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33, aims ana objectives of captive breeding

of crocodiles
"WR. BUSTARD

The main objective of captive preeding is to

obtain knowLedg © 4nrougn vesearch on those aspects of

the reproductive piology of 2a species that may be di-

ult to study in tne wild, and on psattery farm ing

arvation and rercialisation. Within theffic
for cons

normal purview of zoo management endange©orea species

have not rec special attention. Hovever, 2. separ

can bring go od success put regrettably, this aspect

hag not recoived due considerati one In India gharial

not yet bred in captivitye Only tne mugger have

pred at a few places Like tne AhmedAbad and Jaipur

com.

one in fandan Kanen Biologi~
Becauserate pro j ect Like tne

dable step.
an . extremely commen

eal park, -15 captive
of niga fecundity in croco

soos, and Madras Snake Park and Crocodile Banke

3

ea

AV UW UV Society.Townson vitish aerpe4oLog ica
Milliwood. TheJ.and
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34, Gharial breeding programme at Nandan Kanan ~ a

technical evaluation.

One male and two female gharial (2,.8-3.1m) of the

Nandan Kanan Biological Park, Orissa were veleased on

the 13th February 1976 into a specially designed

preeding pool within the Park premises, with a maximum

iength of 60 m, breadth 30 m and depth 10 a, and with

tne provision of a 2.5m high sand pank. Under sinulat-

ing natural conditions the gharial were observed in

courting-display in the winter of 1977/78. Vitagin

were administered as food supplement during 1977 and

1978. xuccessful breeding is yet to take places

(Breeding commenced in 1980 when one of temaleg
mated with a male fron Frankfurt zoo introduced in this
pool in January 1980, and laid 25 eggs, fron hich 24

nad hatched dds.).

35. Captive preeding of the mugger crocodile.
India : achievements and future

B.C. CHOUDHURY

Out of the 42 recognised zoos in India, in only

five the mugger have bred successfully although alwost

all the other zoos maintain an exhibit for the species.

spmedabad zoo hag set a record of breeding the species

since 1960's, followed by Jaipur 200, Delhi Goo, Baroda

Zoo, Madras Crocodile Bank and Indira Gandhi Zoological

Park at Vizag. Jaipur doo 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 2 definite

role in conservation and it should be encouraged in

Futures

(Since then mugger have bred in Nehru Zoological
park, Hyderabad, Gharial Research and Conservation
Unit at Tikerpada, Nandan Kanan Biological Park,,
Orissa, and Amaravati Crocodile Rearing Centre, Tamil
Nadu - Eds.) _ HHH



CHAPTER - IV

CARB In INDIAw CROCODILIANS

36. Parental care in crocodilians with special
reference to India.

H.R. BUSTARD

4 review of the existing literature is provided
on parental care in crocodilians starting from Aris
totie ( 4th century B.C) and H.B. Cott (1971) to

1.Cerooley (1974). Describas the parental care exhibi-
ted by crocodilians during incubation period, hatching
and post hatching period. Participation of male and

fomale in parental duties and described guoting fron

various authors on Indian as well as non-Indian crodo-

Cilians. For Indian crocodilians 2 review of parental
care observed in Indian Zoo have been described.

Papers quoted above are as follows: (--ds.)
Cott, H. Be (1971): Parental care in the Crocodylia,

special reference to Crocodylud niloticus.with
IUCN Publs. N.S. Suppl. Pap., 32: 165-180

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

H.R. BUSTARD and -3.0, CHOUDHURY

Local people, who knew this species' habitat inti-

mately, are aware that. saltwater crocodile opens the

nest, and takes hatchlings into its mouth, and assume

this as an act of cannib2lism. The possible role of

the mother taking the Gefenseless young from nest to

water is discussed. The femele with a brood of 25 young

close to.hor head in tha water is deseribed. The

guarding fomalo in the are roported and: it

ig inferred after 97 careful examination that these
stances of human yeing attacked twice in 1978, by nest

attacks are purely defensive of the areas ad jecent

to the neste

38, Parental care in saltwater crocodile in

the wild
S. KAR

Between July 1975 to July 4977 a total of 18°

saltwater crocodile nests were wonitored in the wild

in Bhitar Kanika Sanctuarye At the time of observation,

in 10 nests mothers were absent and in 8 the mother

observed in wallowse Fresn track marks of preda-

tors like monitors were observed on nests where mother

wags not present. Continuous nest-guerding by the fe-

There were some changes in nesting siées during the

in the same Location over the, yearse

4

male is proved to be absent (see paper 41 ASe)-

is considercd to be a defensive
study peri od which

as altwater crocodiles nest
behaviour of the mothers

HR
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39« parental care in saltwater crocodile
( ae )

observed at Nandan Kanan.

LN. ACHARJYO ana O.Ge Misa

A female reared at the Nandan Kanan Biological

Park, when reached 255 cm in length at an estimated

age of ten yeers, pegan laying infertile eggs in tne

absence of a matured male. The clutches were with

29, 34, 35 ana 34 eggs laid on consecutive years dur-

ing late May and carly Junee The oval; hard-shellea

ang white-coloured eggs meagured 69-80 x 40-48mm

( n = 50 ) and weighed 70.5 to 90.0 gm (n= 19 )-

In the first yor the eggs were dropped into the pool,

but in subsequent years when she constructed a nest,

guarded it from the pool or from a dug-out wallow for

e

About Lwo and nalf months.

(*) Published as (1981) 8 ueg-Laying and Nest-guard-

ing behaviour of crocodile ( Crocodylus

porosus
in captivity. o omb & nat s

Soc.» 18. (2) + 387-389-

40. Defence of the nest vy the saltwater
vocodile against man (*)

De

On the basis of a study extending over four nest-

jing seasons in the Bhitar Kanike Wildlife Sanctuary

in Orissa, it is confirmed that the fomale saltwater

crocodile guards the nest against predators and other

intruders. An instance of defence of the nest against

man by 8 31 nest guarding female is cited from expe~

rience gathered during egg collection from the wild.

degree invary
Nest-guarding MayDiscussion:itferent individualse

(*) Wow published as Bustard,H eR. and (1980):
Defence of the nest against man by the saltwater cro~

codile (Crocodylus porosus hneider) e

JeBombay Hist. soc. T (3) ¢ 514-515

RENE
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'4, Nest-guarding in gaLtwater crocodile observed

at Nandan Kanan (x)
Se MASARANA

guards tne nest from one or
Crocodylus porosus

more wallowse Nest-guarding is not 2 continuous pro~

cess and in the present study on 4 captive female,

of the-total observation period. the

presumably on

occupied 75%

crocodile retreated to the pool in the carly hours of

the morning and also @uring the day,
Absence were usually

thermoregulatory considerationse
of short durations, mean 1.46 hours. Nest-guare ing

occured from different sites. "he implications for

management are discussed.

(=) puplished as Bustard,H.R. and S.Maharana (1982) 8

saltwater crocodile
The behaviour oL che preliminary quanti-~

79. (1) 87-92
tative studye Je

42, Parental care in the mugger

B.C. CHOUDHURY

'Phe degree of nest-guarding by crocodile

from observations carried out both in captivity and
+

wild are givene Captive observations during april 1976

ding pool at Madras Crocodile Bank holding 5n a pree
males and 9 females included aggressive behaviour of

a nest-guarding female towards human intruderse Similar
AVL our was also observed in the wild in

March 1976 both by the author and his ficld assistants.

presence of she female in, water near the nest during

artificial att er 4 weeks of natural incuba-

beha

collectea for
eatly incubation period ag nests were

observed in the wild in Andhra pradesa
hatcn ~

in 1977 and 1978. In the wild mugge i" observed in watertion) wag also

within 10-15 © from the nest TCLS assumed to be nest-

guarding fena es, possibly the movherse

The smallest size of 3 nest-guardingDiscussions
"onale was reported so De 16 to 1e7 m both in capti-
vity and in the wild.

eu
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43. Growth of the gharial from Narayani and

Kali river, Nepal (1917)-

Le SINGH

During 1977; a total of 590 eggs from 16 nests

Park. wees were incubated for a part in the river bank

and then in incubation boxeSe Of the resultant 468

length and weight of 85.66m and 1.096 ke with a range

of 59.3-116.0 om and 0 e 280-36 1 20 kg respectively. At

15 months these gharial (n=78) were 69.0 to 1102 cm

(mean 927 om) in length and 0.420 to 2.900 kg (mean

were collected and incubated in Roy2 Chitawan National

At the endhatchlings transported to Hyderabad, India, 230 were

shifted to Tikerpada, Orissa for rearing e

of one year 78 surviving gharia 1 a wean

1.478 kg)

followin paper2

21 O reared park, Hyderabad
parison of rowth of

Ase )e

HHHxe

4
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44, Growth of the 1977-hatched gharial from

Narayani river, Nepal reared at Hyderabad ,

B.C. CHOUDAURY

from a total ple size of 478 gharial hatched

in Nepal in July 1977, 216 one week old hatchlings were

Zoological park, Hyderabad. These measured on an average

(280 to 650 am), and after fifteen months 66.6 cm

(58.4 - 77-5 cm)/.475 gm (280 - 800 gm).

=project couplex at Nenru
reared as the state crocodile

eem. after twe lve months, the number
now

oa to 29, measure ad 65.0cm (57-4 to 76.0cm)/ 404 gm

See paper no.4> for comparative growth date -

45, Growth and survival of two populations of

gharial at Lucknow.
+

9. CHOUDHURY

Tae paper describes she rearing techniques with

rial, hatched from eggs collected from Girwa river,
in 1975 and Chambel river, M.p/Rajashnan in 1976.

a

survival and growth figures for tPs TO populations of

Stock qatch- ist. ond 4rd
ing year year year

Body 35.5 T4el 130.0 1785
Girwa stock
( 41975 length (cm)

Survival (%) n=11 72.7 72.7 545

hatched)

4hatched) weight 0.078 02641 52218 17.00

Chambal stock Body
(1970 length (cm) 36.9 83.3 130.7

Weight (kg) 0.118 1103 6.098

Survival (je) n=200 94.573 90-9

-_ -_ oo ow Cd ore ~ ~ wn -_ oe wo ove woes we we wo ~ -" Sad ss ow al on Catal on
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of two populations of

46. Growth and survival
at Katerniyaghat.

oeTVASTAVAih @ Ke

resulted from eggs ollected
reared at Katerniyagne

from Chambal and Girwa rivers
and growth yates in one yeare

showed aifferent
a survivel of 97.5% at the endal

The chambal stock with
ks fron a hatching

of one year measured 402.3cm/ 2.569
Girwe stock with 8 sur-

® size of 44,6cm/0- 112 kg. The
e +ime me agured 65.3cm/

0.452 kg from > notching size of 35.9cm/0.097 Kasvival figure of 40% in the
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river, Nepal,

N&STING AND POPULATION STUDLHS IN INDIAN CROCODILIANS

GE SAGNLS a IN =OT
am sn, mae

~

47, Nesting ecology of the gharial in Narayani
river, Nepal during 1977

H. R. BUSTARD

Baged on field work carricd out in the Narayani
it is concluded shat the nesting scason

of the gharial commences Wi "Gi digging of trial nest

in the second hal@tarch. The activity is evident

first in the downstream, prog+. regsing toward upstream.

Of 16 nests known of, 4 were laid between 31 March and

April, 5 on 2-5 April, and the rest between the 9th

and 14th. agg had occurred between 2200 and

2400 hours. Nests were Located at a height of 5.2-4.0 mn,

and straight-line distance of 11 m. The first moe of

eggs were at a depth of 27. om from the surfac
with an exceptional case of 45 cm. Nest Nomnewature

+

re-

corded in the morning following ¢g% layMM wes 27.65 ae)

ror two nests. The clutch size ranged from 16-61. In

only one case, predation of eggs by human was recorded.

Digging of the trial nest by a 3 m-fenale was observed

between 1834 and 1910 hrs. from a distance of 90 m

across tie river through 6 x 20 binoculars. (sees
Bustard, HR. (1979): A note on nesting behaviour in
the Indien gharial, Gavialis gangeticus (Gmelin)
(Reptilia, Crocodilia), nate Hist. Soce,
76 (3) 9 519-521 - uds.)

laying

Discussion: Digging of trial nest considered to
be a psycnolog'ical preparation for the mother and/or
testing the suitability of tne nestin ground.

Hwee
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48, ecology of the gharial in Chambal

river (1979)
3. CHOUD x

Oo ing

ing 1977-78 in 150 kn stretch of Chambal river. The

nesting season lasts from 23 March to the geconé week

of April with 41,6670 of nests made in the first week

of April. Mm 1977 twelve nests laid were by females

ranging between 3.3 and é,4 m in length in six nesting

areas. the tenperature in 53 fresh nest was og°c and

after two months was 34.5°C. The moisture contents of

the tests varied between 3.1 and 6.8% by weiggt when

fresh. The nests were Located on sand panks with 30°

to 40° slope. Iwo nosts were suspected to have becn

Data presented Are based on field experience

gn

other potential esg predator seen in the area wasdepreaated by honey vaager G capensis and
LG.

Jackal ( Canis aureus )

49, Nesting ecology of the gharial in Girwa river

Ae Ke SRIVASpava

your nests laid vetween 16 and 19 april, 1977 in

a stretch of 12 kn of Girwa river in Katerniyaghat.

size contained 19, 20; 30 and 89 eggs.. Nest width

the bottom ranged from 25-69 ome sizes rangea

renging fro %,2-4.6 m in
Sanctuary, UeP. by females

+

from 5.54 x 8.03 cm and weigned 139-171 gm.

Twa w
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50. Selection of nesting sites by female

gharial in Katerniyaghat sanctuary

A. K. SRIVASTAVA

Observations were made in Katerniyaghat Gharial

gearching over an area of 420 sq m on the sand banks

during 9 day and 3 night visits.

eh
Sanctuary on four female Se

a cok ast. thes newbing si4

51. Incubation and hatching of a natural nest

of the gharial at Katerniyaghat Sanctuary,
Uttar Pradesh.

én e K e oRTVASTAVA

a gharial nest, laid in the wild in the Katerniya-~

ghat Sanctuary on 18 April 1977, was left in situ to

observe parental care during incubation and hnatchinge

During two observavion periods, 10-12 May (22-24 days

incubation) and the first week of dune (48-55 days in-
cubation), the female, 3.2m long, was observed to be

in constant guard from water near the nest. During

this it exhibited aggressive behaviour to any nunan

intruder. Aggression included nasal hissing with

slightly opened jaws, often accompanied with part-
emergence from the water. Lhe nest hatched on 25 June

'after 67 days of natural incubation.
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52. Preliminary observations on 8 wild gherial

populati one

dH. Re BUSTARD and A. Ke SRIVASTAVA

Observations carri ed-out during early November

to tate February oacn year between 4976 and 1978 on

a wild population of gharial in the Katerniyagnat

Sanctuary, UePe are reported. Gharial were observed

ported during 75-76 to four observed aur ing 76-77 and

five during the 77-78 seasone

comprise a individuals 1

groups that
to adults over

from three
yuyeniles indi cated gradual increase
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CHAPTER vIL
!

TECHNIQUES IN CROCODILE REARING AND MANAGEMENT

53. Hatchery techniques to incubate eggs of.

the gharial.
H. Re BUSTARD and L.A Ke SINGH

The hatchery is predator-proof and consists of

simulated nest chambers y 460x100x700em in sizes,

Gonstructed above the ground of fine sand held in

contents. of ~4 0% py weight is maintained by sprinkling

water according to requirement. A simple technique to

ascertain the moisture norm is to press a handfull of

sand to see if it just takes and retains the shape of

pa
ball. Temperature is recorded by inserting 2

tjhermometer through the free end of a bamboo pipe the

other end of which is previously placed in the middle

of the egg clutch in the nest chamber. By manipulating

the availability of direct sunli
ng» +)

worsture and hot

or cold wind the temperature norm, is kept under

osition py loosely arranged prick walls. Moisture
™

control even if the ambient temperature goes up to

46°%c, The hatching success during the first two

years of use of the technique was up to 100% for

aome nest, averaging around 65%.
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54. Hatchery and incubation techniques for the

eggs of gharial at Katerniyaghat.
A. Ke SRIVASTAVA

A predator-proof hatchery
used for e£& incubation

consists of pits 400x100x3 dug into the ground and

provided with raised walls of Loosely arranged pricks to

a height of 50cm. The entire nest chamber is filled

with fine sand and left open to direct sunlight for

provision of the required incubation tempera ture (430°C).

with occasional sprinkling of water the moisture content -

is maintained at 10% by weight. Hatching success during

four years heave been 63 6-90 9% The maximum air

temperature during the incubation period raises to

over 43°C.

per individual identification
of the gharial.

sg. CHOUDHURY

fhe colour patterns on the double-crest whorls on

the tail are different in each individual. This

eriterion can be used to distinguish sndividual young

gharial in captivity and wild 4s well. The number and

arrangement of large scutes scattered on the nape region

ean also form 2 pasis to distinguish gharial in small

captive groups.

56. Method +o distinguish the gharial and migser

from pody Spoor.
T.a.K. SINGH

and gharial are found in the same rivers.

Following @ step by step procedure in the field these

two species can be identified from visual cues like

pasking sites nature of body Spools tail seute spoor,

pug marks and faecal pellets. Wher pML and FF are

the maximum length of the hind pug and diameter of a

normal faecal pellet respectively, the total pody length

TBD = 16 PML + dicm = 33 PP + 99cm approx. for the

gharial, and TBL = 12 PML + 6cm = 60FP - 24cm approx.

Mugger

for mugger.
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57 Orientation of the girial in captivity
Le Ae Ke SINGH

Several instances are reported in this study

which suggest that tne gharial shows a definite wge
to orient towards a body of Water e The probable cues

eliciting such responses are also discussed and

thought to be direct vision and visual learning. ALL

observations were recordcd in captivity supported by

a few recorded in the river Mahanadi when captive _

reared young ones were relcased into the wild.

x

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

Le Ae K. SINGH

The eggs of the gharial measure 82.2 + Fei

74 - 88mm) and weigh 154.5 +152 gin ( 145 - 168.5 gm).

EB = 6.440 + 0.609 HL, where oB and EL are the breadth

and length of the egge The ab X EB value appears to be

Limited with an upper value of about 50.16 sq cm, that

is, when the wo is greater ( up to 90mm) the is less
then what wanld be expected from the regression. When

T3L and Ware the length and weight of tho hatchling,
TBL = 15.88 + 2.43 Si cm, and W = 49.37 + 0.300 HW gine
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59. Growth and biometrics of the snout of the

gharial.
Le wie Ke SINGH

Development, structure and biometrical relation-

ships of the gharial snout are discussed. During the

developmental stages within the egg the snout is 3

papillated organ with margins of the jaws closely

fitting togothcre Following growth of the teeth the

margins separate froin each other to accommodate the

teeth. The arrangement of the teeth on the premaxilla

follow a definite pattern with respect to the gandi-

pular teeth. The ist, 3rd snd 4th premaxillary teeth

and the 1st, 2nd and 4th mandibular teeth are

Toot shedding is a regular feature. At hatching

snout is 29.76 + 1-4 om in length. Before hatching

the ratio between total body length (TBi) and snout

length (3) is greater than 12. It is 8.0 at two

months after hatching. Later it is 7.5 + 0.5. The

ratio petween § and basal breadth (3B) is 2.9 at hatch-

ing, 4.6 at two months old and 50-54 thereafter.

Growth of the snout, is extremely rapid during the first
9~% weeks after hatching. TRL = 714 (S) + 94-40 mm.

No sexual dimorphism was noticed in the length of the-

snoute
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60. Courtship behaviour of the gharial
S. MAHARANA

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.

January 1978 included Lntra-female compe tition with

nasal hissing to aporoach the male e Initiated by

this the male responds with extrusion of air through

nasal openings and approach the female. Courting

also includes pleyful snoutustrokings before mating.

In 1978 the male gharial had a genital prolapse

during uating - dds. )

61. Female territoriality in galtwater crocodiles

9, MLAHARANA

In February 1978 two one and half year old maleCA

saltwater crocodiles(91.4 om/2.4 kg and 96.5/2.6 kg)

were brought to Nandan Kanan Biological Park with

five females, two of one anda a half years age ( 88.9cn/

2.8kg and 94.4cm/2.6 kg) and three of two and a half

years age (116.8cm/4.4kg, 116.8cm/4.8 kg and #21.9en/

6.2 kg). These were released into a pool with maximum

depth of 3m, length 53.5 m and width 40m, The largest
female was observed to be territorial and dominated the

rest. after 6 months one male and one female were

found dead; the male had lost 4.550ke in body weight

and the female 450 gm. After another six months when

the remaining four females and one male were measured,

the dominant female recorded a growth of 43.1 cin/10.8kg

in one yoar as against a mere mean increase of 23.25cm/

4.425 ke. for the rest.



RTCOMMBNDATIONS AND FUTURE FROGRAMME

= wen ~ bated one ~"

Orissa, weet Bengal and the north-eastern states

of Assam, Arunachal Pradesh and Nagaland - Also,
should made for gharial habitats in the

ad joining countries of Nepal, Pakistan, Desh
habitats and

populavion.
Initiate project in at least
one of tne north-eastern states.

Since crocodile is Linked up closely
with thse nabitat, all such habitats which

by themselves are now endangered, should be listed
jn an inventory and wherever feasible, saltwater
crocodile projects pe initiated. (is is the only

way to save the mangrove and the saltwater crocodile

A
be taken up immediately in

the Andeman and Tslands to assess the
and of the saltwater crocodile,

and iniviate a conservation strategy.

16

5. Conserve.tion oreblems like encroachment , felling
of along the ereeks and illegal fishing

action is jeeded to stop this.

6. Surveys criasa, Karnataka and Maharashtra for
or the mugger populations and

wasting this resource 4 planned network of yearing
53 coveloped where the species cen be

provght te an exploitable Level.

A

uncertain.

g, All ghould be carried out within a pro~

10. Recormmercations for the creation of new sanctuaries

opikonda in Godavari A.P.Mm P,
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13.

14.

15.
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18.

19.

20.
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For saltwater crocodile: One sanctuary in

Andamans, and one each in Coring@ (A.P.) and

Amaravati and Sathanur (Tamil Nadu).

(a.P.),
Moyar s

Ei
Por muggers (Crissa),
Sileru (A Ori sseAds dge

Elevation of the whitarkanika and katerniyagat
sanctuaries to National Park status.

In those habitats where gharial and mugger co-

inhabit and restocking, are in progress,
it is recommended not to release mugger °

It is recommended to evolve and standardise marking

and monitor methods for released erocodilians

pvery effort should be made to maintain an ideal

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 preeding projects beginning with the use,
of all zoo-held specimens should be encouraged 4

different places for all the three species.
Priority should be given to breed a species within

its distribution YANEe «

Ko nest should be collected from the wild distur-

bing the nest-guarding female it tends to a

change in the nesting site in the following geasone

Most cases of human attacks by crocodiles are by ER

nest-guarding female. An avoidance of disturbance

to such females will decrease this and also the

existine animosity toward crocodiles.

are required in selecting afast~

growing strains 1n all three species for possibleGrowt

use in commercial farming.

A detailed assessment should be made of the role

of the various factors controlling the results of

ege incubation.
bo 1alysis of feeding and crocodile-

relationship are

Qo. Research should be initiated on disease problem.
fisheries

A-tentative decision is made to hold the Second

symposium at Bhitarkanika with S. Choudhury as

ConvenorSecretary «

23



APPEWNDIX
1

CROCODILE SANCTUARIES AND NUMBER OF CRO ODILIANS RELEASED n

( up to 1982)

Sanctuary/State Area Gharial . Saltwater
crocodile>

em is

12, 568 635
and Rajasthan )

4 Katerniaghat (U.P) 400 approx. 58 ~-

Satkoshia Gorge (Orissa)796 150

xCorbett N.P (U.P) 212 ~ ~

Kinnerasani(s.P) 635.4 -- ~ 23

Hadgarh (Orissa) 191 ~ ~

Tani¢ Nadu)

Neksira (A.P) 20 -_

silundanthorei(T Nadu)
Pal

xSivpuri N.P (M.P) 156 25

xftir N.P ( Gujrat) 1,412

xSimilipal (Orissa) 2,300 60

270 ~

Papikonda(A.P) 591

Bhitarkanika(Orissa) 650 210

65(vlestBengal ) 7xSundarban
Coringa (A.P) 236 3 ~

x rishnsgiri 136

20Lanjamodugu ( A.P)

s Nagar junasagar 154Srissilam A.P) 3,58g

xMudumalai (T.Madu)
6

xHoggenakal ( T.Wadu) 46

&
sleyyar ( Kerala) 128

TOTAL NUMBRBR RELEASED 855 278
15

ECO eT SE ee ue ID eR we OR aN PY

x Not specifically created for crocodiles

1. Source of information ; Singh,L-AeK(1982) sSituation Report: India, Paper

presented at the Sixth TJIN Crocodile Svecialist Grovp Meeting held 3%

Victoria Palls,Zimbabwe.
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3 Katerniyaghet (U-P

6 pangamal (Orissa
7
8, Port Blair (Andamans )

10 .Sothanur(Tamil Nadu)

12

li (rams1 Wadu)++

16.Gandhi

19 Nagarjuna Sagar A.P)
op Tarobe (iehsrashtra
21 (Bihar)

Nendan Kanar. Biological park

hymedabad(Gujrat )
paroda(Gujret)

Snake park/Crocodile Rank,

(orisse).

(Lucknow)
Dangoemal (Orissa
Bhagnbat pur(#

APPENDIX I

nace ee ners ea ane A OM

x

X +++

eT

_48 -

x

A

1975
1eT5
1976
1976
1080

1976

1976
1976
1976
aRa

LQCATION/SPATE

1976
1975
1977
1979

+++

--
or



*

1

a

=e

*

1



INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES
SPECIES SURVIVAL COMMISSION

ASIAN ELEPHANT SPECIALIST GROUP
CENTRAL INDIA TASK FORCE ( BIHAR & ORISSA)

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

Field Biologist Dr. SUSHANT CHOWDHURY at

Bihar (India).

Sungh }

Aich Building, Golepahari, + Fo 108
Tatanagar - 831 002

AVR BN 277 ?

KTGCone

the frome
a

hous

he && PL.

pte ap
fis

aAVS



RAGA WRAL

CIVY (suced ar 87 -7

yee x

ME

feel

Ca,+

7 ff- witNT

JID HAAR

Gut LOLNG

nopepaHARE
Ta TANA GAR =

(Bho )



D
CA

SI
AN

D
EL
H
I
19

82

FI
T

W
E
Te
e.

>
oe

ae

3a
U
a
&

G
e
a
TA

U
N
O
EN

CL
O
SU

RE
S
AL
LO

W
ED

W
RI
TE

PI
N
CO

D
E

IN
AD

D
RE

SS
W
H
E
BT

AM
AN

T
at
ei
ll

SE
N
D
ER

'S
N
AM

E
AN

D
AD

D
RE

SS
!--

b ReePRUE Sty, poet?

Gi044°lex-____

50
0
2€

Y

RATAYSSECONDFOLD
-

?
21

61
4

IT
A

Sa
at

TA
TA

of
a
sr
aw

a
2

U
N
TO

U
CH

AB
IL
IT
Y
IS
A
CR

IM
E

gs
,
AG

AI
N
ST

G
O
D
AN

D
M
AN

Soe

x
w
o,
O
o

FY
SH

LN
D
N
Ad

O
O
L

pr
ke
h
Ai
d
le
e



ATS EGA

a
#

€ Front
Lala Ae Ke Singh
CoCoBeleTole

Hyderabad 264
Dece 21, 1982

SeBaa+

Dear Sudhakar/Sushant/Br. Acharjyot
4

all the processings to publish the proceedings of cur symposium held
at Katerniyaghat in Jane 1979e As you remember, both of us were the
rapporters and thas had the entire procesdings written in our record.
Besides, you had also provided the abstracts of some of the papers.I had, in addition,the informal position of the

additional
The proceedings will contain all the abstracts wt

like the present position of the complete paper (if published, where! )
and as fay as possible a present-day picture of the topie. All these
addi¢iona information will be tren notes from the Compiler/Editorse
The cover has already been printed with a photograph that silently
speaks that research is in 1 am sure, you will love the
photograpia. That was supplied hy Binod.

You will te happy to know that Brod and I are now almost through

«

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

We haveestinated that to print 50 copies, which will be mailed alse
to all the state CCi's, some overseas personnel, Indian adninistrators
(policy makers) etees the total expenditure will be
Both Bined and I are now spending the amount hoping thet you will
some forward te make light the pressure on cur purses Please do not
hesitate to send any amount you can at my address or te Binod at
Nehru Zoological Park, Hyderabad 500 264.

Let me also point out bee that we eonsiderea the publication of the
proceedings very urgent because there has been serioug threet to the
credibility of research being carried out by we the researchers.

We look forward most amxiously 16 hear from yous

Sincerely yours,
With best wishes,

(lata)

Une?
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My dear Sushunt 3

It is a delight to receive a letter from you er such
lone: lapse of time. I heppy to know of your present
assignment, though we very much miss you froa wnt crouw- sri,
you will stace a grand return!

d ngs heve already come out, as I urote you;

Woy Sea. your op copy for pre, r.tiou of the
We have only the which you

had eurlier written ond provided. (xtra guigdanes was elso
obtained from our percoiial notes in our cep cities as 4

rapportenura, Anyhow, it hos come out, and I believe» you will
like the whole Joi ve be. a Grow such
WEL poy 'sone thins€ when his current is
> bat Letters Pre Ach raza bie ci ered eo py eooeil he ot

Lites Rove cect one copy to of them iil
on we CLE Boar ron

five soples, -ni if By went more, please do writee The to.
expenditupe we hve dneurred now mounts to over «. thousand-
fue dev Ae, . tupeuner ie Ll weaowded. Foo wh Cer mw
think do sende

have his

Hempegol eve y
oc40e, cei a. Age 40 moll .b YD bo lh oF Ue

to conment on it.

he
we couad ell tis jos in the first weck of the new years

dae
ta ao, ay ae

me hove Lhd wie te Bmegt Aj 1 an

ds. he

baa .78 ek
3 of du Coost » Herpetologioa 2!4

oe

ach i a oxtire to thie side?
will rite to you wore

With very best wiahes3 sincerely yours,

After disoussing with Bincd I will let you MMo e:
MBG ge Reed, poy, Do I. We edadde prowice pou che 7 Ml
SBI, der hd to whieh you send the -mount. 'honk you
thie oF> foe your usu 1 sportdve m enterpric

ly bh
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NEHRU ZOOLOGICAL PARK
HYDERABAD - 500 264.
INDIA

Binad ©. Choudhury

4963.

Re = Groned4tows
«

All of you thet thie pabliesticn wos poesible
Of the nitial expenditure inourred ty tala and

A ef 150 exnien wore mode each costing on en
average shows After the copies were mode several

were sont to Chief Hild Life of «12
foe which we heave om eovent of

Bo

Both ef va expeet thet the would be aharod by all of us
in equal of ue howe 15 of the

cotedbate 220/ te cover the aoct of the

0 conten of the wolane to each 4of yom

Te 220/« in neme at your

Leg ts also plon to someplace coon and howe a
Pleces give your

Yours sincerely,

( Bet
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@ t Deputy Director, t

Fisherics and Crocodile Project

cS. M Sc.

D.O. Now QE 7

My Vear Binod,

DAMODAR VALLEY CORPORATION+

Soil Conservation Department
HAZARIBAG - 82530

INDIA

DAMODAN VALLEY

+
Date 3/ st 198

Sub : Indian Crocodiles ~ conservation
and Research.

Ref ; Your letter of 7.9.83 & 24.10.83,

4
Thank you for you remembering me andthe pains you and Lala must have taken for the preparationand production of the volume. Thouch I am not in receiptof your one copy as promised in your last letter, I shallbe sending my share of Ps. 220/- that would reach youaround 10th November, 1983.

oth

ae

mailing list.

separately wikx writtingvaluable publications.

To
Dre B. C. Chowdhury,Research Officer,
Nehru Zoological Park,
Hyderabad - 500 264,India.

It will be of immense help to the CVCCrocodile Project, if you people can keep it in your

Convey my best wishes to Lala and amhim to help our Project by his

Yours sincerely,

S. Maharana



NEHRU ZOOLOGICAL PARK

Binod C. Choudhury HYDERABAD - 500 264.
INDIA

I am enclesing herewith « the
You say

hours you spent our

om erocodiics at the Iact wooks of

197%.
nae more than four years the fnots

& fore perdi anether fow months to pool our

Limiting this preaent publication to

X » sinserely hope you would epend a few minutes

, with thie and recapitulate the painfal bering hours

sgntn but this Sine 4% may bring beck some fond

wolle
with beet wishes from g sinoere

Tours

4
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Binod ©. Choudhury
NEHRU ZOOLOGICAL PARK
HYDERABAD 500 264.
INDIA-

+264.
Pa
'he Offieer
Orocodile Research Ventre,

264. Dated the Sth duly 1965.

Sar, fubs Donation of Publication rege

fhe forum of Crocodile Researchers, India had
published in 1962 a proceeding woLume of the first
ghat, Ur, during January 1979) entitled Indian

= Conservation and Reasearch. This publica-
tion wae appreciated by erocodile wrxere everywhere
ae thie provided the baseline data on etatun, conservae@
tion efforts, research ete. for the Indian
Reviews of this publication hae appeared in the
Sic Crocoifle Specialist Croup ant the

of the Britieh Herpetolorical Society.
fhe forun io left with a surplus stock of 530 copier

of the above mentioned publication and would iike to

the past and present activ£ties of the Centre,

Rex Agee«fam at tnt

Zindly ackmoviedge the receipt of the volume.

donate then + Centre for use
ae the forum were/are ansociated with

faithfully,
\w

inf-rmation FO1.3. Dr. Singh, for [,E,
De. & Kar. for informtion. + it, bis

NBHRU ML OATCAL PARK
HYDERA SAD -500 264.



No.6-6/Lib/CRC
Government of India
Department of Forests & Wildlife
CROCODILE RESEARCH CENTRE of thewildlife Institute of India
19=4-319 Lake Dale, Bahadurpura FO
Hyderabad=-500 264,
Dated the 5th July 1985.

shri B.C, Choudhury,
1m of ReseCrocodile
Researchers, India,

ehru Zoological Park,
Hyderabad=-500 264.

Dear Sir,
This is to gratefully acknowledge the receiptof 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,on
Officer In-charge,Crocodile Res. Centre, Hyderabad.

C.c, Dr. et e
7 Singh.

Dr. Sudhakar Kar.
Ke
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4-8-827, Gowliguda, Hyderabad-12
Dealers in : Stationery, Note Book

> No. Date. { "AY 198A,3
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Rs, Ps,
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To

The Editor,
TIGER PAPER,
FAO Regional Offiée for Asia and the Far
fast
Maliwan Mansion,Phra Atit Road

BANGKOK 2 THATLAND

To

Dr



To

Dr Sushant Choudhury.

c/O Mr. S.S.Sen Gupta.
Aich-Buildings.
Goalpahari,
TATANAGAR 831002

To

Dr. A-K.Srivastava.
51, Mahesh Prasad Street.
Motigunj
LUCKNOW 226 008

To

Mr Chandra Sekhar Kar.
Research Scholar
Gahirmatha Sea Turtle Project
P.O Sathbhaya 750 220

Via Rajnagar
Dist Cuttack Orissa.

To

Shri S.Shanmuganathan,IFs

Coimbatore Tamil Nadu.

Addl CCF and Chief Wildlife Warden,

571, Trichy Road.
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To

Research Officer,
Saltwater Crocodile Conservation Project,
Bhitar Kanika sonctucry,

met Via Rajkanika
Dt Cuttack Orissae

To orl -
Dr. L.N.Acharjyo, Vet. Asst ev
Nandan Kanan Biological Park,
BARANG Dist Cuttack 754 Gad

Orissae

To

Aich-Buildings.

TATANAGAR, 831002.

To

Dr. A

51, Mahesh Prasad Street.
Motigunj
LUCKNOW 226 008

NOAM

To

Mr Chandra Sekhar Kar.
Research Scholar
Gahirmatha Sea Tirtle Project
B.0 Sathbhaya 750 220

Via Rajnagar
Dist Cuttack Orissae

Shri S.Shanmuganathan,Ils
Addl CCF and Chief Wildlife Warden,

571, Trichy Road.
Coimbatore Tamil Nadu.

To

Dre HeR.BUSTARD
AZRLZE BRAE,
ALYT?

PERTHSHIRU, PHLL

Sudhakar 2

Dana 1

To

DR. H oR « BUSTARD

AIRLI®: BRAN

ALYTH

PERTHSHTRE, PHIL & AX

SCOTLAND K

To

219(c) Huntingdon Road,
Canbridge C33 ODL,

Dr, Brian Groombridge
Dr Sushant Choudhu « Conservation Centre

fx c/O Mr. S.S.Sen Gupta.

United Kingdom.Goalpahari,

To

Dr G.S.Child

To

Shri V.B.Saharia, Ils
Director,
Wildlife Institute of India mn.

FRI Campus

New Forest
Péhra Dun,U.P

To


