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RESTOCKING MUGGER CROCODILE CROCODYLUS
PALUSTRIS (LESSON) IN ANDHRA PRADESH : EVALUATION
OF A PILOT RELEASE!

B. C. CHOUDHURY? AND H. R. BUSTARD?

(With two plates and three text-figures)

Four years’ monitoring results of a pilot mugger crocodile release carried out at Ethipothalla falls in Andhra
Pradesh indicated excellent survival and growth and very little movement in the wild. The methodology
of planning and carrying out a crocodile restocking programms together with the monitoring methods
evolved during a four years® observation period are reported. The success of this pilot release programme
provided the background for further large-scale releases in the State of Andhra Pradesh. First ever bree-

ding of these released mugger took place in 1981.

INTRODUCTION

The Indian mugger (Crocodylus palustris) was
considered to be a dspleted spzcies by Gee
(1964), Misra (1970), Daniel (1970), Biswas
(1970), Mukherjee (1974), Bustard (1974) and
Shahi (1977). Naturally, the degree of deple-
tion shows considerable regional variation in a
country of the size of India. The Government
of India Crocodile Project, following the advice
of Bustard (FAO 1974), aimed to quickly
rehabilitate India’s three spzcies of crocodilians
by active management—collection of wild
laid eggs for safe hatchery incubation and sub-
sequent rearing of the young to a size of 1.20 m
before restocking them in selected, well-pro-
tected areas of the natural habitat.

In 1976, the Andhra Pradesh Forest Depart-
ment initiated a State Crocodile Project in
association with the Government of India
Project Crocodile Breeding and Management,
receiving technical assistance from FAO/UNDP.

Detailed surveys carried out in the two major
river systems of Andhra Pradesh (the Krishna

1 Accepted December 1981.

? Andhra Pradesh Crocodile Conservation Project,
Nehru Zoological Park, Hyderabad-500 264.

3 Central Crocodile Breeding and Management
Training Institute, Lake Dale, Rajendranagar Road,
Hyderabad-500 264.

and Godavari) and in the State’s numerous -
reservoirs, during the winter of 1976/1977 indi-
cated that the total population of mugger
crocodiles in Andhra Pradesh was extremely
small. Oanly six breeding females were re-
corded in the entire State and the total popula-
tion estimate was 30 individuals of above
1.0-1.5m (Choudhury, in prepn.).

Clearly, the mugger was critically endangered
in' Andhra Pradesh. It was, therefore, con-
sidered essential to restock mugger in suitable
habitat areas in the State which could be given
adequate protection by gazetting them as
sanctuaries, in order to build up natural breeding
groups. This restocking would be carried
out using project hatched and reared juveniles.

Bustard (FAO 1974), after examining several
mugger habitats in Andhra Pradesh, had
recommended the large pool and associated
portion of the Chandravanka River, a tributary
of the Krishna river immediately below the
Ethipothalla waterfalls (Fig. 1), as an ideal
area for pilot restocking purposes. Ethipo-
thalla falls now lies in the easternmost limits of
the Nagarjunasagar-Srisailam (Krishna) Sanc-
tuary declared and gazetted through the Croco-
dile Project in June 1978. The sanctuary
covers an area of 3600 sq km including much
excellent mugger and tiger habitat. Bustard
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pointed out that Ethipothalla was a mnatural
mugger habitat and recommended restocking
using captive-reared juveniles from Nehru
Zoological Park, Hyderabad, where a number
of individuals of Andhra Pradesh stock were
currently being reared. He also recommended
a number of management objectives for the
area. These included posting of guards to
prevent people from going down to the falls,
[both the falls and the crocodiles could be
viewed from the top of the falls (FAO 1974)],
and to prevent cattle grazing and cutting of
grass and other disturbances in the river-bed
below the falls. These proposals were accepted
by the Government of Andhra Pradesh and
the first release in Andhra Pradesh, which was
also the first release of captive-reared mugger
in Asia, took place at Ethipothalla falls on 8th
February, 1977 at which time the guards were
posted.

Subsequent releases, each of two individuals,
took place on 23-12-78 and 16-9-1980 res-
pectively.

In order to evaluate the success of this pilot
release, on which further releases in the State
would be based, detailed monitoring of the
released mugger was devised in order to collect
data on their survival, growth and movement
in the wild. This paper sets out this methodo-
logy and presents results obtained over the
last four years.*

RESTOCKING

The pilot restocking of mugger crocodiles
in Andhra Pradesh required the following
action to be taken :

1. Selection of :
(a) a release site
(b) the best time for release
(c) crocodiles to be released.

¢ Following this, a further 176 mugger have been
released into three wild life sanctuaries in
Pradesh.

Andhra
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2. Pre-release check on the habitat to decide
immediate action required.

3. Marking crocodiles for release.

4, Transporting crocodiles to the release
site.

5. Actual release.

1 (a). Selection of the release site

Ethipothalla was chosen as the first release
site on the basis of the recommendation made
by Bustard (FAO 1974) specifically :

(a) The area was formerly a mugger habitat

holding a good mugger population until
the early 1960’s.

(b) By 1977, the site was still ideal as a
mugger habitat—in addition to the main
pool immediately below the falls, there
are ten other pools up to 5 m deep in a
3 km stretch of the Chandravanka river
before joining the Krishna river 5 km
below Ethipothalla falls. (Plate 1I).
These deep pools provide abundant
perennial water. ‘There is a good fish
population in the pools. 'This fish popu-
lation in the pools and small mammals
from the surrounding jungle, provide
food for the crocodiles.

The cessation of fishing activity-under the
management regime would - ensure that the
food resources would be available only for the
crocodiles.

Additional advantages of this site for a
pilot release of its kind were : e

(a) a manageable small area for protection,
from below the falls to the Krishna river
confluence—a distance of 5 km. The
ideal mugger habitat extended over
approximately 3 km and, therefore, was
easier to monitor closely.

(b) Since there were no existing mugger at
the time of release all observed mugger
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could be positively identified as released
individuals without the need to check fox
marking.

(c) The waterfall and crocodiles can be viewed
easily from the top of the falls by research/
wildlife staff and by visitors alike, with
minimum disturbance.

1 (b). Release time

The chosen release site experiences the south-
west monsoon from June to September. During
this time the waterfall is usually in flood inun-
dating the banks. The monsoon flow, com-
bined with release of surplus water from the
right bank canal of the Nagarjunasagar reser-
voir into the Chandravanka river (Fig. 1)

- keeps the waterfall discharge high yp to De-

cember-January (Plate 1). Therefore, from
July to December, the waterfall is usually
under heavy discharge depending on rainfall
and surplus water release. - For the rest of the
year (January to end of June) there is a modest
water flow over the waterfall (Plate 2). This
low water period also coincides with the nesting
season of mugger which is March to April in
this region. ;

Early February was considered the best time
for release in order to give the captive-reared
crocodiles a four month period to settle down
and get acquainted with the habitat before the
onset of monsoon and resultant floods. Mean-
while, during this dry period, the released
crocodiles could be monitored easily and on the.
basis of these data, a broad, clear-cut monitoring
programme could be formulated.
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Fig. 1. Andhra Pradesh, showing the location of Nagarjunasagar Wild Life Sanctuary and inset

showing the portion of the Sanctuary including Ethipothalla water falls on the Chandravanka River.
pools referred to in the text are numbered. Pool 1is located immediately below the falls.
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1 (¢). Selection of crocodiles for release

At this time, Nehru Zoological Park, Hydera-
bad was rearing twelve wild caught juvenile
mugger crocodiles—all caught in the nets of
fishermen in the Krishna and Godavari rivers
within the State. Four mugger, all above 1 m
in size (Table 1) were chosen for release since
it was considered that at this size crocodiles
are capable of defending themselves. The
group consisted of one male and three females.
Subsequently, two more female mugger of
1975 year class, taken over from Nagarjuna-
sagar P.W.D. were released and a further
selection of two more males for release was
made from the Nehru Zoological Park’s collec-
tion (Table 1).

TABLE 1
DETAILS OF MUGGER RELEASED.

LeNeTH (m) WEIGHT (KG), SEX (M-MALE) (F-FEMALE),
APPROXIMATE AGE (MONTHS)

S.No. Date of Length Wt. Sex Approx.
Release Age
1 8-2-1977 1.08° 50 F 32
2 8-2-1977 1090 60, F 32
3 8-2-1977 1 6.0 "M 32
4 8-2-1977 i g 7/ F 32
5 23-12-1978 1552 F 42
6 23-12-1978 E63 s, F 42
7 16-9-1980 1:.90- 225 M not
known
8 16-9-1980 1.63 180 M 69

2. Pre-release actions

Pre-release action at the site included pre-
vention of all kinds of disturbances. These
were :

(a) a ban on cattle and goat grazing below
and near the fall and along the river
banks.
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(b) a ban on fishing of any kind in the habitat
combined with a general ban on the use
of the main pool below the fall for re-
creational purposes, like swimming and
bathing etc. This was considered essen-
tial in order to avoid conflict between the
crocodiles and people.

3. Marking crocodiles for release

Prior to release, the crocodiles were measured,
sexed and marked for future identification.
The marking method adopted was clipping of
the enlarged scutes on the dorsal caudal region
(Fig." 2). Males were clipped by removal
(Plate 2) of the last left double caudal scute,
looking at the animal from tail to head. No
scute was clipped to indicate female sex. For 4
the first year of release (1977), the first scute of{
the single scuted portion of the tail was clipped
in all four released crocodiles. The two females
released in 1978 had the second single scutes
clipped and the two males released in 1980
had the third single scutes clipped (third year of
release) in addition to the clipping of the last
left double scute (sex code).’

4. Transporting the crocodiles

Crocodiles for release were transported by
jeep on the night of 7-2-1977 to avoid the heat
of the day. For this journey, of 180 km, the
crocodiles were packed in specially made
wooden crates with elongated partitions so as
to allow each crocodile to remain in one chamber
—each chamber was well ventilated by 2.5 cm
diameter air holes made on the sides of the box,
and had a door on one end to allow the croco-
diles to come out when the door was opened.
The inner walls of the chambers were padded
with straw and gunny bags to prevent injury
to crocodiles during transportation. On reach-

® For details concerning the marking of crocodilians
for release, see Bustard, H. R. and Choudhury, B. C.
(1981).




J. BOMBAY NAT. Hist. Soc. 79 PLATE 1
Choudhury & Bustard : Crocodylus palustris

@

Mugger habitat on the Chandravanka river telow the Ethipothalla waterfall with a
succession of rapids interspersed with deep pools.

Ethipothalla falls—monsoon level of water discharge.
(Photos : H. R. Bustard)




J. BoMBAY NAT. Hist. Soc. 79 PLATE 2
Choudhury & Bustard : Crocodylus palustris

Ethipothalla falls during the lean season showing modest water discharge.

i
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:i Clipping the second of the single scutes to identify year of release.

J (Photos : H. R. Bustard)
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Fig. 2. Crocodile tail showing arrangement of double and single scutes. The dotted lines show
the division between these. The last of the double scutes on the left hand side has been clipped
denoting that the individual is a male. The second of the single scutes has also been clipped
denoting year two release. In both cases the dotted portion of the scutes has been removed.

ing the destination, the crocodiles were kept
in the shade well moistened until the release
time.

5. Actual release

The initial release took place at 1700 hours
on 8-2-1977. The crates containing the croco-
diles were taken down to the main pool below
the falls and kept with their door end facing

the water. On opening the door of the crates,
the crocodiles faced the water, and could come
out of the box on to the bank of the pool. The

time taken for the crocodiles to emerge varied
from five to fifteen minutes,

Further releases of two female mugger on
23-12-1978 and two males on 16-9-1980 were
carried out at the same spot.
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MONITORING

Since at the time of release, there were no
resident crocodiles in the habitat, any crocodiles
observed were released ones. The ability to
view four pools including the main pool im-
mediately below the falls, from above the falls
greatly facilitated monitoring. The usual moni-
toring practice adopted was to walk on top of
the escarpment looking for any signs of the
crocodiles including spoor and faecal pellets
and recording observations. Monitoring was
done during day time due to the ease with
which crocodiles could be spotted in the un-
disturbed habitat often basking on the rocks.
This habitat is not suited for night spotting
due to many boulders and vegetation which
obscured the crocodiles from the light source.
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The guards appointed at the site for protection
kept daily records of the movements of croco-
diles. This record was checked by the local
supervising staff and a fortnightly report was
prepared on a supplied proforma (Appendix I).
One of us personally monitored the site once
a month to check the records and to advise the
protection staff on future monitoring and record
keeping as well as protection problems.

After the third release on 16-9-1980, it was
decided to use the protection staff to record
daily sightings on a simplified proforma (Appen-
dix II). This only indicated the names of the
deep pools against which they have to record
only the number and time of sighting crocodiles
in the respective pools.

APPENDIX I

FORTNIGHTLY/MONTHLY MONITORING REPORT OF RELEASED CROCODILES AT ETHIPOTHALLA FALLs

Species released—Mugger (Crocodylus palustris)

f—

Dates of release

8th February 1977, 23rd December 1978 and
16th September 1980

2. Total number released Eight (four+two--two)

3. Details of sex Three males and five females

4. Marking codes Males last left double caudal scute and first
or third single caudal scutes clipped. Females
first or second single caudal scutes clipped.

To be filled in by the Observer

1. Date of Observation

2. Water level in the fall Low/Moderate/High

3. Weather condition Sunny/Cloudy/Rainy

4. Air temperature

5. Water temperature

6. Crocodiles observed (number, location etc.)

7. Average basking time of crocodiles for the day s

8. Information on observations by local watchmen during

last fortnight/month
9. Remarks/Suggestions of the observer
Date :

Signature of the observer
Name in full ;
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APPENDIX AT

DAILY OBSERVATION PROFORMA (To BE RECORDED BY LocAL WATCHERS)

POOLS Weather
Date Day Time —— — Remarks
1 2 3 4 5 6 7 9 10 11 Sun Cloud Rain

26-4-1981 Sunday AM 10.30 130

PM 3.00 Nil
27-4-1981 Monday AM 1115 4/ Nil

PM 3.00 4.30 Nil
28-4-1981 Tuesday AM 9.30 . 10.30

PM 3.15 4.45 ~ Nil  Nil
29-4-1981 Wednesday AM 10.00 e 1

PM 4.00 2.30 A~/ Nil Nil
30-4-1981 Thursday  AM 9.00 9.30 11.15

PM ~ Nil Nil
1-5-1981 Friday AM 8.00 8.30 W Adi119:00

PM 3.00 ~/ Nil Nil
2-5-1981 Saturday AM 10.00 8.30

PM 3.30 4.00, 12.00 ~/ Nil Nil

Name and signature of recorder
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RESULTS

The results set out below are grouped under
three headings ; survival, movement and growth.

Survival

The total number of crocodiles observed
on each monitoring trip by one of us (BCC) is
given in Table 2. Table 3 gives the crocodiles
- sighted by the supervisory staff in each monitor-
ing trip, and in Table 4 the daily records of
the local protection staff are set out for the
month of January 1981. Combining the data
from the three Tables, a clear picture of the
survival of released mugger can be obtained.
The supervisory monitoring and the research
monitoring visits ‘were mostly of one day’s
duration and allowed a maximum 5-6 hours
observation at the release site. On the last
6 visits by us, the actual monitoring time has
been reduced to 2-3 hours per visit. Despite
the brief duration of these visits, it can be
clearly seen from Table 2 that the 1977 released
crocodiles were resighted regularly following
the release. That all survived after rehabilita-
tion to the wild from zoo life is apparent from
the monitoring result of 8 February 1978 (a
full year after release), when all four were again
resighted. One year later (on 13 March 1979)
five of the (then) six released crocodiles were
resighted. Following release of a further two
individuals on 16-9-1980 the maximum number
sighted has been seven.

The monitoring data of the local staff is
more complete (Table 4), with 5 individuals
seen on a single day (January 3, 1981) and on
several observations six individuals have been
observed (Fig. 3). On 17th May 1981 the
local staff sighted 7 (of the 8) crocodiles. Since
the local protection staff were present most of
the time and operate from both ends of the
habitat, their monitoring was more complete
and they have sighted seven out of eight croco-
diles so far.
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Though all the eight mugger released have
never been observed on any one day, it is
believed that the survival has been 1009 and
that all mugger have not been observed because
attempts to cover the whole area on a single day
for a longer observation period have not been
made. Pending this, it can be definitely stated
that seven out of the eight mugger havei survived.

Movement

Taking the 1977 release first, it can be seen
that extremely little movement occurred in the
year following release. Two mugger showed
movement of within 100 m, one moved 500 m
downstream and returned to pool 1 and one
female moved a distance of 800 m and took
up residence in pool 5. One individual of
the second release (December 1978) has been
sighted in pool 11 at a distance of 3 km below
the release site from September 1980, and the
sighting of most, if not all, crocodiles on each
monitoring trip provided clear evidence that
movement out of the area had not taken place.
With improvement of the monitoring work
and further releases over the years, all areas
below the falls have been mapped and their
distance from the main release pool measured.
Since the mugger cannot move upstream due
to the high falls, movement only took place in
one direction—downstream. The data indi-
cate how far mugger crocodiles move down-
stream, either voluntarily or due to effect of
monsoon floods. As has been described above,
the release site consists of a series of deep
pools and for our monitoring purpose, 11 pools
have been mapped. The last pool is located
at a distance of 3 km below the fall. The
nearest pool to the main pool is only 50 m
distant. All movements were restricted to
this 3 km stretch even allowing for four mon-
soon floods (the 1977 monsoon following the
first release was the worst in living memory
extensively flooding the area.)

o
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TABLE 2

MONITORING RESULTS OF RESEARCH STAFF. THE DISTANCE MOVED BY CROCODILES WHICH HAD
MOVED DOWNSTREAM FROM THE MAIN POOL IS GIVEN IN METRES IN BRACKETS

Date Total Number of Main Pool Distance below
crocodiles seen main pool
1 2 3 4
1977
25th March! 4 2 2 (100)
22nd April 3 2 1 (100)
17th May 4 2 1 (100), 1(50)
8th June 4 3 1 (300)
3rd July 3 2 1 (100)
8th August 3 2 1 (100)
9th October 4 2 2 (50)
23rd November < =
14th December 2 1 (100), 1(500)
1978
28th January 2 2 &
8th February 4 3 1(800)
30th March 2 2 o
28th April 3 3
28th May 3 3
14th June 3 3
6th September 3 3 Sey
23rd December? 4 2 1 (500), 1 (200)
1979 ’
13th March 5 4 1 (50)
3rd April 3 3 %
11th August 2 2 o
17th November 2 2
1980
13th January 3 2 1 (500)
21st February 3 3 o
3rd May 4 2 1 (400), 1 (100)
15th June 3 2 1 (400)
17th September? 2 1 1 (200)
9th November 3 1 1 (100), 1(800)
1981
27th January 3 2 1 (500)
27th February 3 3 o

1 Four crocodiles released.
? Two additional crocodiles released on 23-12-1978 increasing the total population to six individuals. On this
date monitoring was carried out prior to this release and all four individuals sighted.

3 Two additional crocodiles released on 16-11-80 increasing the total to 8.

283




JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 79

TABLE 3

MONITORING RESULTS'OF LOCAL SUPERVISORY WILD LIFE STAFF, CONDUETED AT. APPROXIMATELY
FORTNIGHTLY INTERVALS, COVERING THE PERIOD! 28 DECEMBER 1977 TO .l SEPTEMBER 1980.
THE DISTANCE MOVED BY CROCODILES WHICH HAD MOVED DOWNSTREAM FROM THE MAIN POOL IS

GIVEN IN METRES IN BRACKETS

“Total number e Distance
Date of crocodiles Main Pool below Waterflow
seen 2 S g main pool
1977
28th December Moderate
1978
5th February .. s & Moderate
9th March g 2 Moderate
21st May 1 1 Low
24th May 2. 2 Low
14th June 3 2 1 (500) Moderate
1ith August 3 3 Full
25th August . 2 2 1 (500), 1 (100) Full
22nd Degcember .. 4 2
1979
6th January 4 3 1(500) Moderate
18th January 3 3 Moderate
28th January : 3 3 Low
3rd February .. 2.5 2 Low
11th February .. 4 4 Low
18th February .. 2 2 Low
9th April 2 2 Low
16th April 4 4 Low
23rd April 8 3 2 (600) Low
6th May 3 3 Low
13th May 3 1 2 (600) Low
20th May 5 3 2 (600) Low
27th May 2 2 Low
3rd June 4 2 2 (600) Low
12th June 5 3 2 (600) Low
24th June 2 2 Low
10th July 3 3 Low
22nd July 4 4 Low
5th August 4 4 Low
12th August 3 3 Low
28th August 2 2 Low
11th September 1 1 Full
23rd September 2 2 Full
7th October .. 3 3 Moderate
14th October .. 3 =3 Moderate
21st October 1 s - Moderate
28th October : 2 2 Moderate
4th November 2 2 Moderate
19th November 2 2 Moderate
3 3 Moderate

2nd December
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Total Number Distance
Date of crocodiles Main Pool below Waterflow
seen main pool
1980

1st January 2 2 Moderate
16th January 3 3 Moderate

1st February .. 3 3 Moderate
16th February .. 2: 2 Moderate

2nd March 2 2 Moderate
16th March 2 2 -~ Low

1st April 2 2 Low
16th April 2 2 Low

1st May 2 2 Low
16th May 2 2 Low

1st June 2 2 Low
16th June 3 2 1 (100) Low

1st July 2 2 Low
16th July 2 >

1st August 2 2
16th August 2 2

1st September .. 2 2 z

Growth

At the time of the first release of four mugger
of estimated age 2 years 8 months, on 8th
February, 1977, the average size was 1.11 m
(Table 1). At the time of the second release
of two mugger estimated to be three and a
half years old, on 23rd December, 1978 (22
months after the first release), a footprint of
the first released mugger was measured and
from this it was estimated that the size of the
mugger was 1.6 m (the possible error of esti-
mation at this size is &= 5 cm). This indicated
a growth rate of about 50 cm in 22 months by
which time the mugger were approximately
four and a half years old.

Thereafter, no further footprints have been
measured, and size estimation has been carried
out visually. On the day of the third release
on 16th September 1980, (22 months after
second release) the resident mugger were almost
identical with the 1.9 m male released on that
day. The growth rate; therefore, during the
next 22 months, by which time the mugger
_were about six and a half years old, was about

30 cm. An overall growth of 80 cm, was
recorded in 44 months, in the wild, for mugger
between the approximate ages of two and a
half years and six and a half years.

Breeding

The first wild breeding of these released
mugger took place in 1981. The female, from
the second release, which bred, was in her
seventh year. A full account of this will be
published in due course.

DiscussioN

The importance of selecting an ideal release
site cannot be overstressed. If this is wrongly
chosen the release is doomed to failure. In
order to give the released crocodilians every
opportunity to adjust to and become acquainted
with their new surroundings, prior to the onset
of the monsoon, the release season is also of
key importance. Crocodiles should be re-
leased in the early spring, at least three months
prior to the commencement of the monsoon.
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MONITORING RESULTS BY THE LOCAL PROTECTION STAFF ON A DAILY BASIS.
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TABLE 4

THESE RESULTS ARE

GIVEN FOR JANUARY 1981 FOR COMPARISON WITH THE DATA IN TABLE 2. AN ASTERISK (S)

INDICATE(S) THE SIGHTING OF A CROCODILE(S), THE TIME OF SIGHTING IS ALSO GIVEN.
THE LOCATION REFERENCES ARE GIVEN IN THE TEXT AND IN

FIGURE 1
Location
Date Main — Total
(Jan. 1981) Pool = 1 2 3 4 5 6 7 8 9 10 11  seen
1 . *¥*1545 *0900 & *1200 = 4
2 *0930 - *1200 o *1600 3
3 *0900 *0945 *1200 *1400 *1600 S
4 *0900 *1000 *1330 *1600 4
5 *0930 *1100 X 2
6 *1000 *1030 s - %1545 3
7 *0900 *1100 *1500 3
8 *0930 *1200 *1230 e 3
9 T o = *1400 .. *¥1600 2
10 . **0945 *1030 *1600 4
11 . *0900 *1000 F 2
12 $2%%1100 *0930 *1500 =2 4
13 SERRTSAS .2 %1000 & *1600 3
14 . %1000 *1500 *1530 4
15} S 5H10a0 *1600 o 3
16 S *R1600  *1530 *1000 4
17 e P00 *1200 *1400 2% .. e = 4
18 - Y2100 *1230 *1400 > m¥I5007 ~1630. 6
19 . *0900 *1100 *1300 e A 0) 4
20 X2 1200 *1430 s *1500 4
21 . **0800 *1000 *1200 o 4
22 *0930 *1100 o *1400 - 3
23 . *1000 - *1400 ; *1600 3
24 ;. 281130 *1230 *1630 4
25 *0900 *1030 B ]
26 == %0930 *1000 *1500 .
27 = 100 *1500 3
28 *1500 i 1
29 = %1000 *1130 e 2
30 L EN500 *1000 *1530 4
31 *1000 1




The best size for release also requires dis-
cussion. It is possible with mugger crocodiles,
for instance, to release individuals much
smaller than the 1.1 m size used here. Singh
(1976) reported on two mugger of 56 and
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under all conditions throughout the country.
There are a number of good reasons for select-
ing this size. There are also doubts that small
mugger will show good survival at least in
certain habitats as they will be unable to defend

s o

S s > 10

25

W e & &k s

Fig. 3. Daily maxima for crocodile sightings plotted on a weekly basis for the period 29 September

1980 to.7th March 1981.

The form of this plot does not indicate a falling trend in numbers observed.

The apparent fall in February/March is due to the heat of the summer when the crocodiles remain

mostly in the water making observation difficult.

Furthermore, 7 individuals were seen on 17th May,

1981, a higher figure than that recorded since the study has commenced.

41 cm respectively, which escaped from their
hatchling pool into the adjacent Mahanadi
river (Orissa) during October 1975. Both
survived and are still there today. The release
sizes recommended here, of 1.0-1.2 m, is that
for which we feel the survival rate will be high
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themselves from all predators. Burrow con-
struction is also important in the mugger as a
means of avoiding extremes of both heat and
cold. Animals of below 1.2 m have not been
observed digging burrows (B.C. Choudhury,
unpubl. observ.). Further below 80 cm, it is



not possible to ‘reliably sex mugger using the
cloacal probing technique.

It is essential that the protection staff are
appointed prior to the release in order not to
lose valuable data (sce below).

Crocodiles for release should be fed only
natural food (live fish) for at least three months
prior to rclease. If they are fed on unnatural
diet such as chopped beef in the rearing station,
they may face some difficulty in adjusting to
conditiors in the wild.

Crocodiles used to a fish diet have no diffi-
culty in catching their own food even immedi-
ately follewing release. We have both ob-
served mugger feeding in the wild within 24
hours of release and S. Choudhury (pers.
comm.) has seen gharial feeding on the day of
release.

From the excellent growth data reported
below, it is apparent that these mugger were
readily able to sccure sufficient food in the
wild. This food included small mammals
as well as fish, from the faecal samples collected
but yet to be analysed. Provided sufficient
food is available in the natural habitat, that is,
that the food resources have not become unduly
depleted, captive reared mugger will face no
difficulty in obtaining their requirement.

The results indicate that definitely seven
out of eight released mugger survived and we
suspect that all eight have survived. This result,
in itself, demonstrates the validity of the ° rear
and release’ technique. : :

We believe that given the ideal conditions,
in undisturbed natuial habitats, mugger move
very little, if at all. This belief is also borne
out by the results of this pilot release. The
release point’is 5 km upstream from the junc-
tion: of the Chandravanka river with Krishna
river.. Even déspite the massive floods of 1977,
none of the mugger ever went down to the
Krishna during the four years covered by this
study. - The maximum distarice moved_ by

JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 79

individuals of the first release was by one female
which moved 800 m downstream in 1978 (the
year following release). The female has sub-
sequently remained at this site. A female of
the December 1978 release, moved to pool 11,
a distance of 3 km from the release point,
where it was first sighted in September 1980.
Three individuals have remained throughout
in the rclease spot immediately belcw the
waterfall. The others have moved distances
ranging betweeén 500 m to 1.5 km.

The growth reported, of approximately 50
cm over 22 months, between approximate
ages of two and a half to four and a half is
considercd good wild growth for the Indian
mugger as is a further 30 cm over the next
22 months between the approximate ages of
four and a half to six and a half. Acharjyo
and Mohapatra (1978) recorded on recapture,
a growth of 50 cm in four years and nine
months in a mugger that lived in the wild
escaping from captivity. When it escaped
i measured 170 cm and on recapture measured
220 cm. No other wild growth data have
been pubiished on the Indian mugger. How-
ever, extensive (unpubl.) captive growth data
are available. Bustard, Singh and Choudhury
(in prepn.) provided data on rapid growth
in selected mugger strains from Tamilnadu.
It is known that such individuals can grow
much faster than in the wild (Bustard 1980).
These rapid growing captives increased by
about 65 cm, during the same period that the

‘wild mugger here described increased by S0

cm. In the 5th year the captive mugger grew
by 30 cm, whereas the wild individuals took
two years to show this length increase from
four and a half to six and a half years of
age. ‘ -
Data collected from the pilot release and

monitoring of niugger crocodiles at Ethipo- .
thalla falls provided the ~Andhra Pradesh.
Crocodile Project the required informational
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basis for further releases. Other than con-
firming most of the hypothesis on mugger
behaviour, survival, movement and growth,
the pilot release also provided opportunity
to evolve a good monitoring system and to
train personnel on management methodology.
Furthermore, such small pilot releases pre-
vented the risk of large-scale, unsuitable rclease
of mugger that are produced in rearing stations
with maximum effort and expenditure. Most
important of all, resources like rare species
of crocodilians should not be allowed to be
wasted by unplanned releases.
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SUCCESSFUL BREEDING OF REHABILITATED MUGGER CROCODILE
I AVDHRA PRADESH, INDIA,

BsCeChoudhury
Ahdhra Pradesh Crocodile Conservation Project.
Nehru Zoological Park,Hyderabad

INTRODUCTION

AR present only the mugger crocodile(Crocodylus palusiris lesson)

ococurs in the wild mugger habitats of Andhra Pradesh state in India,

The other species —the saltwater crocodile (Crocodylus porosus Schneider)

carried qui.b
is extince in this state since the 1940'se A recent survey oove'1n§ %hey

§§$e%u§§§¥ems,lakes and reservoirs of the state in 1976=77 has shown

even the mugger to be a heavily depleted specéess Only six breeding

grour could be located during this survey and the isolated wild adult

populdtion of mugger is estimated to be around thirty. After the adoption
of the Wildlife (Protection) Act of 1972 by the state,the mugger along

wihh the other two Indian crocodiléansj;Charial (Gavialis gangeticus Gmelin)

andx@sporesus} salt water orocodile is legally protected and even

possession of any pert of crocodiles withoul proper licenece has been
declared as an offencee

In Andhra Pradesh,the state Forest Department,custodian of all
wildlife has been operating a Crocodile Conservetion Papject since 1976 :
with Govt, of India and FAO/UNDP assistances The strategy adppted by the
project is to collect wildlaid mﬁgger eggs for hatchery incubationgnd
hatohing, captive rearing +to a rel-ase size of 1.2m and restocking

suitable crocodile habitats g?z%ﬁgegtggey%%gﬁifghgggcg¥§5&g§ This is in

progress since 1977 and to date 186 mugger have been restocked in the
in three wildlife sanctuaries
wild crocodile habitats/of the state under this Peocodile Behabilitation

Programme .
it " organised in Asia

The first ever/release of mugeer crocdilefon an experimental basis
wae carried out by this state in February 1977 =t Bthipothalla Falls (see
Fig) with 3yr old mugger taken from Nehru Zoological Parky Nyderabady By
September 1980 a total of three males and five female mugger have been

restocked in this areas ¥H*FukE where mugger hed beeome extincd by 1965,
In June 1981, the first ever breeding of rehabilitated mugger took place

at Ethipothalaes This has raised the hppes of the project of achieving

breeding success at other release places in the state and this will




L2 )
s & o0
inerease the wild crocodile population of the state considerably in the
anything
near futures More than this this success has dispeled the doubte of
conservationicts on this method of rehabilitation of crocodiless The

paper here reports the details of the firet pilot release,monitoring

and breeding of mugger in Ethipothala Fallse

RELEASE SITEs

Ethipothala falls the release site is situated 18 Fm Ydelow the
Nagerjunasagar dam on the Krishna river =140 Km south east of the
state capital Hyderabad. At this point Chandravanka river a tributary
of Krishna river falls down in t0 a horseshoe shaped 25m gorge.Five Km
below this chandravanka river joins river Krishnae From below the fall
%o a distance of three kilometer downstream there are eleven deep pools
and alternating rapids- the idealzm habitat of mugger crocodile. In
these poolse mugger wewe found till 1965

Bustard (FAO 1974) after carrying out a survey of some of the

crocodile habitats of the state has confirmed the Forest departments
migger

bt > 1+ ]

proposal of initiating a/rehabilitation programme at Ethipothalas
on an experimental basise.

Absence of any resident mugger , relatively small manageable area,for

‘protection, comparativeXy easiness of viewing mugger from ahove the falla ensuring“'

proper monitoring of released mugger were some of the adventages of i
this pilot release point.
CROCODILES FOR RELEASH,
Crocodiles for release weve choosen from the twewe mugger that
were being reared at Nehru Zoological Park ,Hyderabade. These mugger
had arrived at the zoo as hatchlings and yearlings between 1974 to

1976, all accidentally caught in the nets of Pichermen from Krishna

and Godavari river, flowing through the states. From these twelve one
male and four female mugrer 2hove 1Im size were selected for release.
(Table 1)s For future identification the crocodiles wewem maried by
mutilation method of clipping scutes of the tail region ( Bustard and

Choudhury and Choudhury and Bustard In Press) .

eve Contd
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TRANSPORTING CROCODILES 3

For transporting to the release sife tge crocodiles were caught
marked and cratemd in two specially designed wooden crates. Each chate

had two compartments with well paded interiors. Each compartmgnt could
be opened independently by its own door ai one end to liberate the

evocodilem housed in that. The crocodiles were crated at 21 hrs on Tth
in

Febrnary 1977 and were taken B¥ a jeep %o the release sites The 140km
journey took Ahrs. From ckating to release at 17Thrs on 8%h February 1977
the crocodiles were in the crate for 20hrs end during this time they
weré constantly kept moist by sprinkiing water through the air holes
made &n the b@ixmsx cratess

RELEASE AND MONITORING
The velease was choosen to take place in February %o give the released
NGE to five
erocodiles a four/mcnths of summer to adapt to their new home before the
Ethivothala
onset of mmamee south-west monsocon in mid June. The/waterfallz in February

is just a trickle(PLATZ 1) but, in monsoon months the horse shoe shaped
falls becomes a cascade of water (PL&TE2). In addition to the monséon
flood water some move water is also released fn to the Chandravanka river
from the right canal of the Nagarjunasagar Dam.

1+ was decided %o rolease %he'crecodiles just prior to sunset to
give them a 10 %o 12 hour of undisturbed time in their new habitat %o
explore and settle. On fith Pebruary 1977 the four mugger were released
on the banks of the biggest pool below the falle

the following morming the author could locate all the four

or in the main pool, A regular monitoring of the released

arried out by the author by dpending a whole day in the

releave site once a monthe The local fares#personnels also Xkept &

rocord of sightingd once a forinight and the local guards appointed
prior to belesse %o protecxtand stop disturbances like fishing etc.
maintedngd a daily record of the sightings of the crocodiles.

On 23rd December 1978 two more female nugger were released in this
place followed by release of two males on 16%h September 1280. (Table 2
By May 1981 the monitoring teams were able to loocate seven oubt of the

sight released muggers dn a single day, within £ 3km of the release sites
Tl vww'-r*\, o 15—6/‘79 MS‘\?{. z/‘/k/w%wﬁ ((MS\L
L &\vﬁl/l'@“v*:) :




BREEDING IN THE WILD.

In June 1980,two female of the origzinal twelwe mugeer( from which
crocodiles were released at Bthipothala) stabted breeding at Nehru
oological Park after having mated with newly introduced older males.

L=

signs of nesting at Ethipothala Falls as the femalexm

DA LA

7 P : [ = /- A ; :,

nesting season no breeding éould -be-s

mugger in the wild wewe now of the same yggf ass” . During the 1980

While exemining the reasons for this 78 en that of the original
‘ siad b i ; P the &
four mugger consisting of one male and three female mams mile has taken
- A R
ce G00m downstream of the fall whereas the ¢ =~ females and—3wo
V\,«/LL_L < ﬁ:,g W .5 ,ﬁg\ f i
female—lat e 3 in De 4 remained within 400m of the

» .

fallse This was considered a completely unsuitable proposition for

sugcessful breeding and plans were made to remedy this lopsided sex ratio

of one male 4o five female. In September 1980-three months before the
courtship and mating season for mugger in Andhra Pradesh -~ two more males
both older than 2ll the females at Ethipothala were released ( Table 1).

In the wminter months actual courtcship could not be observed but
the introduced males were ohserved forming groups with resident femaleos
Arcas surrounding the main pool was checked on geveral occasions for
signs of nest but nophing could be locateds Howeveryon 13th June 1981
vhile carrying out a monitoring exccrcise.a freshly hatched mueger nest
of nine eggs was located abdut 600m below the fall, There were five spoiled
eggs in the nest and four ’hatched empty shells were removed, Subsequntly

within a week the four hatBhings were observed along with the mother in

the deep pool.
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During ‘its ﬁ?‘sl meeting held’ in. Berng,

e . Switzerland, from 2'to 6 November 1976,

0 the Umon s Stamtu was

na Eetter dated }6 March ¢

the (“onference ‘of 'thé: Pattics 1o, .the

Conventioft adopted a resolution request-
ing that a special: working' session be
convened ' in order to” discuss several
items ‘regarding ' the implementation” of

2y ihe . Convention.  For ' this. purpose, the
i Conference of 'the' Parties ‘established a

. Steering’ Committee to coordinate with:
iithe Secretanat theff or»amzauon of the

to 12%,

pqths Lmore 1;%:1rks,l recreauonalr

cifities cmd better care for the d.derly

L The Tennessee Vallev Authonh.
$116 mithon Tellico Dam proje-t nearing

w;Au ‘An
ruled, geainst campletion: f‘f the dam.

sesswn

The' Steermg Commmee metin Februar)
- and took the oll wing deustons
' special. working session will be
’ held at the ‘World Health ‘Qroanization
- (WHO) Headquarters” in Geneva from

to 28 October 1977;
b u“ States are invited o p: rtmpdt;,
-6, national and’ internationna  organiz-
j‘om with specnﬁc interem

nay. also’

Endangered Specles Conventnon workmg session

attend the 'special workmg session as
Qbservers, they should inform: the Sec—
retariat before 31 May 1977;

d. ‘the objectives ol the apecnal workmg
session will be the consideration of guide-
lines for shipments of living specimens,
the ex’amination of problems raised by
the  -identification = of speumcns the

exchange of ‘museum specimens and the .

placing of confiscated animals and the '
analysrs of Appendices T and 1}; ) :

e. to ask all of those having documen-
tation’ relevant  to. the. objectives of the
session, to send ‘it to the Secretariat
before 31 May 1977 in order to facilitate
the preparation by the Steering Committee
of 'working documents for the session:

Furthef informaticn may be rc.quészed o
‘rom the Sccretariat of 1he Convention,
IUC‘N Morges

 Small fish--big victory

with is

camplelion, has ceme up. ayainst an

unexpectedly, ‘tomndable obsl woleds the
ch

"rter Found 91 Iy in the

lellico R,eservmr, ,this »m» coloured.

s fully
‘Species
therefore

member - of the perch fanmly
protected by the® ‘Endangered
appeals - court  has

_The Authority argued that no one had

S _fheard ofithe Snail Dirter when the dam

©was proposed..in . 1966, The. argument
owas rebuffed: *Th

ecological  sciences 'suggests. that  the

; ~detrimental impact: of” a’ project upon

;bla ;ra:nge of' marmc echystems,' ¢

various estuaries and, Iag,oons
ngaland " coast -of Natal

i pa'r” of  the coastline, At
“coral  fishes 'and ?h
yuhd- of turtles, as well as P

;- of Indo-Pacific fauna 'and

the speed of development'k'
lends “urgency: to all I
as; part of 'its endangered speciés  pro-

‘ pr nosals, Soen it wﬂl be too late.

- they will dppcal

ity. The ' onfy: truly

i out

_-";m endangered ‘species. may- not always

" be - clearly . perceived before construction
v is0 ander: way,
in its decision,

the appeals court said
The Authority Y now tlymg 10 relocate

the Snail, Darter and officials have said

preme C ourt,

f _, ;aptive croc()diles gowild -

i Ir«ov ‘the first time. t:ve* i A{s}d captive-
: Nt wireared uronodﬂes have been returned ‘to’
arme rescwes*cpanmng the. he wild. . Last Febnumy
" So th Afr;ca haye  been

saw ‘a ' pilot
elease of, four mugger: crocodiles (one
male and threg’ ‘females) at Ethipothala
salls, ‘Andhra  Pradesh, ‘India as part
of a long-term UNDP/FAO project . to

save allthree species of Indian crocodilians.
b e 1974 an FAO survey found the "
'ghdrlal to be Crltually endangered, the
| saltwater crocodile “fo 'be rare and the
s |mugger to be ‘fast disappearing. The
‘Jm:han Government: thereupon, sanctioned
‘|8 conservation. programme. The young

crocodiles reach: a ‘size of 1.2 metres. in
about 18 months' and are. then * planted
in sanctuaries.

The - group relcased ‘was reared by

; Nehru Zoological Park at Hyderabad

264

. Greece,

Lomplexny of: the

gramme. Further reieases will follow in
sanctuaries . covering the  nabitat of all
three crocodilians,

Greece protects pelicans

The pelicanican no longer be hunted jn™
A ‘Government  decree . . of

210 January gives both Pelecanus. ono- -
crotalws and Pelecanus crispus total pro-
tection: for ' the next 10 years. Pelican
populations’ in Greece have been. declin~
g for some time and’n Luu¥“u~ ar¢ now
dangerously. low; The ban on hunting
follows vigorous ' representations  made
by, the Hellenic: Spciety - for the Pro-
tection, of' N‘uurc (an' IUCN member)
and: otper Srganizations,

Maurice Qtrdng to be
Consultant ”

Special

Mr Maurice Strong has agreed to' become
a * Special: Consultant * fo {UCN, With
his' many: high level contacts in both
the ‘conservation world: and the business |

_world, he sees his role as thatof ambassa-

dor-yt- large :
‘Maurice  Strong was, of course, Sec-

'retdry—Genera] of " the’ 1972 Stockholm

Conference on the Human Environment,
and thereafter the first Executive Director
of UNEP: Although now based in Canada,
he ‘expects ‘to: be spendmg, some . four .or

. ‘five \days a month in Switzerland. He
‘will‘thus be able ‘to keep in, close touch

wnh the Unijon’ S dt’falrs

'Pub!ished nmonthly by the )uternétional Linion

and Natural
assistance of

of Nature
the financial

for " Conservation
Resources * with

-UNESCO, UNESECO ‘Subvention: 1976 DG/2.1/

414743, aud the World Wildlife” Fund.

N.B: Opmtpns expressed in the Bulletin are edi-
torial’ opinipns‘and should not' be taken as the
officiat view of TUCN, :
All materials’ may 'be reprimed unless protected
by copyright. Signed material ‘reprinted’ should
bear ‘the author’s ‘namec. The " Editor  would

- apprecidte . two copies of any reprinted material.

Authors interested in submjuing material for
publication are invited to write to the Editor.




He Komal fHpidu, 1.F.54,
Longurvatury of Forests.

o

of the Lonsazvator of Forests,
vevelopaant Lipcle,lvderabad,

2B 1282,

Subt= Vanavikas - fagarding.
Hefiw This office D.0.%0,2190/77/85 4¢.24,7.62,
S8 ERS
I invita your kind attention to thes reference cited
above and request to lock inte the m@ttﬁr'getsanﬁily and asend

®

the agficles on the " ild Lifs in Vepnavikas” very uggently
in order to reach me by 20¢h August 1282,

This may plesse be treated ae urgent,

Yours sincaoraly,

L ere

M. Komal Kalds.)




/ {ffice af the
% Conasrvateor of Forests,
Hpgearch and Davelopnent
8¢ Cirele,Hyderabad-500004,

BefloBealin.2120/T1/15_d5:28, 7212520

/ 7/
Dear Sri /(/4:1/\15‘[4&/@7

Subi= VANAVIKAS - Reg,

(S 2

1 intend to bring out a special issue on
Wild Life in VANAVIKAS - the Forest Departmental
Magazine on the occassion of the Wild Life “eek
4982, I thesrefore recuest you to contribute &
suitable article on the topic related te Wild
Life in order te rasach me by 20th August 1982,
se as ts ensble me te get the magazine printed
and brought out in tinme,

~Thanking youy » .
A/{:ﬁ\ MA///’W;Q
Yours sincerely,
Q;rtvﬁérrk
/
/ PR
{ M. KAMAL NAIDU.)

A Rl

Neboa Z/v{;?yzq/ /{wlt :
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From: To:

BeC oChoudhury, The Editor, VANA VIEAS,
Reseoxrch Assistant, 0ffice of the @Ghief Conservator
Crocodile Scheme, of Forests,

Hehru Zoological Park, Saifabad,

Hyderabad 500 264 . Hyderabad 500 004.

( Through Conservator of Forest, Wild Life Nanagement )

Siv,
I am submitting herevith an article emtitled ® REHARILITATION

6F MUGGER CROOODILES AT ETHIPOTHALLA ~ A CONSERVATION SUCCESS STORY ,
for publication in the special issue of VANA VIKAS being brought out
in commomoration of the 1983&&::3@, Prani Saptahes Please note that the
paper is enclosed along with ‘bt;t‘) plage whioh are relevant to the pmpm
contents of the papers Hope you will find the article #o be suitable
enough for publicatian_ .

Thanking you »

Yours faithmlly, =

1

H o~

Dated 17 September 83, ( B.C.Choudhury )




REHABILITATING MUGGER CROCODILES AT ETHIPOTHALLA
- a oconservation success story.
by ;
B+C.CHOUDHURY,Research Assistant

Crocodile Conservation Project,Nehru Zoological Park
Hyderabad « 500 264,

Seavvasans

On a cloudy night of June 1981, the staff of the Andhra Pradesh
grccodile Conservation Project at Nagarjunasagar +Ethipothalla Falls

are busy scanning the waters of the deep pools below the falls using

a heavyduty spotlight looking for the tiny ruby red reflected glow
from the eyes of the three day old mugger hatchlings. A search thet
contineued for two hours resulted in sighting of three of the four
young ones confirming a conservation success story unparalleled
anywhere else in India, The parents of these young ones were the first
ever orocodiles (for any Indian species) to have been released into the
wild and to have successfully bred following re~introducfion.

The genesis of this story dates back to late 1976 and early 1977
when the Andhra Pradesh Forest Departmant initiated a Crocodile
Conservation Project to help save the dwindling crocodilian resources
of the state, The strategy included - assesment of existing crocodilian
polpulation and their habitat in the state, determination and elimination
of the causes of their decline, collection of wildlaid crocodile eggs
for atrtificial hatching and rearing to eliminate largescale hatchling
loss ( only 1% survive in the wild ) and finally to release back the
resultant reared crocodiles into specially selected and protected
habitats with an objective of building up of the wild polpulation.

While most other State Crocodile Conservation Projects launched
their projects with hatching of wild collected crocodile eggs in
captivity, the Andhra Pradesh Project began it with the liberation of
captive reared crocodiles into the wild. This was made possible by the
readiiy available mugger stock from the Nehru Zoblogical Park at
Hyderabad. ( One of the primary objective of this zoo is rearing of
endangered species for ultimate re—intrbduction into the wild habitats.
By 1977 several species of deers and antelopes have found new homes in
the wild after a happy life inside this zoo ).

0....‘2
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THE RELEASE SITE :

The state crocodile project by now had chosen the scenic deep
pools below the Ethipothalla Falls as the first pilot release site .
Located below the Nagarjunasagar dam on the Chandravanka - Nakkala
vagu stream in the Puspuvimala R.F of Guntur forest division , the

location provided eleven alternating deep pools and rapids in a 3km
stretch before joining the Krishna river 2km further down. This ideal
habitat now devoid of any resident mugger had the added advantage of
being a small manageable area for a pilot releesemmi and monitoring.
Further , this being a tourist spot provided the project an opportunity
40 educate people on usefulness of crocodiles and the conservation
programme through interpretative boards and by showing muggers in the
wilde

MUGGER FOR RELEASEs
In February 1977 the Nehru Zoological Park had in its collection
twelve two to three year old mugger ( Crocodylus palustris). All these

had come to the zoo from various regions of Krishna and Godavari river
after being caught in the nets of fishermen. From the day they arrived
‘in the zoo they were reared in exhibit enclosures simulated to their

natural habitat and fed with as natural a diet as possible - mosily of

live fish and small animals. The zoo readily agreed to spare four

suitable sized mugger for this important conservation release
programme .

On 2nd February 1977 all the twelve mugger were captured,measured
and sexed ( It is practically impossible to differenmtiate male and
female crocodiles from their external appearence). One male and three
females measmring l.lm in size were chosen for release and were marked
by cutting the tail scutes in different combination for future
identification either by sighting or by capture. ( Por marking technique
of erocodiles see Indian Forester Vol 107 (8) page 477-485 s Marking
crocodiles for release back into the wild for subsequent identification:
by H.R.Bustard and B.C.Choudhury ). /

With an ideal releasesite at Ethipothalla and release size mugger
from Nehru Zoological Park at hand the stage was set for the first ever
release of any Indian orocodilian species back to the wild,
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THE JOURNEY:

On 7th February 1977, the staff of the Zoological Park crated the
four crocodiles in specially degigned padded crates for their 160km journey
to the release site. The same day evening the crocdiles were accorded
a warm send-off by the zoo staff wishing them a happy longlife in their
new wild home, Senior and old keepers blessed the muggers of many many
offsprings.

THE RELEASE:

At 5 pm of 8th February 1977, the four mugger from the zoo were
making history by being the first anywhere in their distributional limits
to go back to the wild from captivity. On being taken out of the boxes
they had a look of the new surroundings for a full half an hour, strtchéng
the limbs and orienting themselves to the water and slowly swam in as
if saying good bye to every one watching them, For a while the cheer
of every one drowned the sound of the waterfalls, Freedom proved intoxicating
even for those who watched it. With this began the ohservation of the
project staff of their (the muggers) gradual adoptation to their new
home, The first obstacle they had to face was the monsoon floods ., In
the wild their cousins avoid the flood currents by going into side streams
or oxbow lakes on riverbends .,

THE MONITORING AND FURTHER RELEASE:

Regular monitoring of the movements of these muggers by the project
staff during the next 20 months found them within 500m from the point
of release, During this time they have braved two monsoon floods by going
into small placid pools, It was time to intvoduce some more friends to
thems On 23 December 1978 two more females and on 16 September two males
were released in this habitat. By December 1980 all the eight mugger
were being sighted by the project staff and three of them regularly
showed up just below the falls to the delight of visitors.

BREEDING IN THE WILD:

By now all of them were 6 to 7 year old and in captivity at the zoo
their cousins were already breeding. To show they also are capable of

breeding the released ones made trial nest pits on the landarea surrounding
the pools but the project staff could not locate the nest t+ill 13th June
1981,

ssnsne 4
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On the morning of 13th June 1981 ,while on a2 trial searching,khmst the

nest was located behind the thorny Prosopis bush. The tell tale signs

were the hatched out empty egg shells on top of the mother-opened nest.

A total od nine eggs were counted of which four have hatched out and on

the night vigil that fodlowed +three of the four youngones were sighted
along with the mothers With this a full circle of a conservation strategy
was complete and the muggers from Nehru Zoo had created another conservation

first - this time of breeding in the wild following re-introduction .

Since 1982 another female has started breeding and in 1983 two nests
have successfully hatched in the wilde The project hasg decided not to
collect any eggs from this location but to study the natural population
growth at this site. Regular monitoring has resulted in recording their
movements in the eleven pools and all the eight mugger are observed

in thie habitat as also a few of their offsprings. ( For a detailed

paper on monitoring methods and results at Ethipothalla Falls see Journal
of Bombay Natural History Society Vol 79 (2) page 275-290 : Restocking

of mugger crocodiles ( Crocodylus palustris,Lesson ) in Andhra Pradesht
Evaluation of a pilot release o By B,C.Choudhury and H.R.Bustard ). Such
success is yet to be achieved by any other state project.

By 1985 , it is expected that all the five females would join force
with the breeding females and Ethipothalla Falls would again harbour
many of these archaic reptides as it did several decades ago.

17th September 1983
Nehru Zoological Park. ( B « € s+ Chondhury )
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Retabiliting Mugger Cracadiles
at Ethipathalla

A CONSERVATION SUCCESS STORY.

By B. C. CHOUDHURY,
Research Assistant, Crocodile Conservrtion Project,
Nehru Zoological Park, Hyderabad-500 264.

On a cloudy night of June 1981, the staff of the Andhra Pradesh
Crocodile Conservation Project at Nagarjunasagar-Ethipothalla Falls are
busy scanning the waters of the deep pools below the falls using a
heavyduty spotlight looking for the tiny ruby red reflected glow from the
eyes of the three day old mugger hatchlings. A search that continued
for two hours resulted in sighting of three of the four young ones confir-

.ming a conservation success story unparalleled anywhere else in India.

The parents of these young ones were the first ever crocodiles (for any
Indian species) to have been released into the wild and to have success-
fully bred following re-introduction.

The genesis of this story dates back to late 1976 and early 1977 when
the Andhra Pradesh Forest Department initiated a Crocodile Conservation
Project to help save the dwindling crocodilian resources of the state. The
strategy included - assesment of existing crocodilian polpulation and their
habitat in the 'state, determination and elimination of the causes of their
decline, collection of wildlaid crocodile eggs for attificial hatching and
rearing to eliminate largescale hatchling (loss (only 1% survive in .the
wild) and finally to release back the resultant reared crocodijles into
specially selected and protected habitats with an objective of building up
of the wild polpulation.

While most other State Crocodile Conservation Projects launched
their. projects with hatching of wild collected crocodile eggs in captivity,
the Andhra Pradesh Project began it with the liberation of taptive reared
crocodiles into the wild. This was made possible by the readily availa-
ble mugger stock from the Nehru Zoological Park at Hyderabad. (One of the
primary objective of this zoo is rearing of endangered species for ultimate
re-introduction into the wild habitats. By 1977 several species of deers
and antelopes have found new homes in the wild after a happy life inside
this zo0o0).

THE RELEASE SITE:

The state crocodile project by now had chosen the scenic deep popls
below the Ethipothalla Falls as the first pilot release site. Located below
the Nagarjunasagar dam on the Chandravanka-Nakkala vagu stream in the




Pusbuvmula R. F of Guntur forest division, the location provided elevan
alternating deep pools and rapids in a 3 km. stretch before joining the
Krishna river 2 km. further down. This ideal habitat now devoid of any

A general view of Ethipothalfa Falls during the summer months Note the
deep Podls below the fall where the crocodiles were released.

resident mugger had the added advantage of being a small manageable
area for a pilot release and monitoring. Further, this being a tourist spot
provided the project an opportunity to educate people on usefulness
of crocodiles and the conservation programme through interpretative
boards and by showing muggers in the wilid.

MUGGER FOR RELEASE:

In February 1977 the Nehru Zoological Park had in its collection twelve
two to three year old mugger (Crocodylus palustris). All these had
come to the zoo from various regions of Krishna and Godavari river after
being caught in the nets of fishermen. From the day they arrived in the
zoo they were reared in exhibit enclosures simulated to their natural
habitat and fed with as natural a diet as possible-mostly of live fish and
small animals. The zoo readily agreed to spare four suitable sized mugger .
for this important conservation release programme.




On 2nd February 1977 all the twelve mugger were captured,
measured and sexed (It is practically impossible to differentiate male and
female crocodiles from their external appearence). One male and three
females measuring 1.lm in size were chosen for release and were marked
by cutting the tail scutes in different combination for future identification
either by sighting or by capture. (For marking technique of crocodiles see
Indian Forester Vol 107 (8) page 477-485. Marking crocodiles for release
back into the wild for subsequent identification: by H.R. Bustard and
B. C. Choudhury).

With an ideal releasesite at Ethipothalla and release size mugger
from Nehru Zoological Park at hand the stage was set for the first ever
release of any Indian crocodilian species back to the wild.

THE JOURNEY :

On 7th February 1977, the staff of the Zoological Park crated the
four crocodiles in specially designed padded crates for their 160 km.
journey to the release site. The same day evening the crocodiles were
accorded a warm send-off by the zoo staff wishing them a happy longlife
in their new wild home. Senior and old keepers blessed the muggers of
many many offsprings.

THE RELEASE :

At 5 pm of 8th February 1977, the four mugger from the zoo were
making history by being the first anywhere in their distributional limits to
go back to the wild from captivity. On being taken out of the boxes they
had a look of the new surroundings for a full half an hour, strtching the
limbs and orienting themselves to the water and slowly swam in as if
saying good bye to every one watching them. For a while the cheer of
every one drowned the sound of the waterfalls. Freedom proved intoxi-
cating even for those who watched it. With this began the observation
of the project staff of their (the muggers) gradual adoptation to their new
home. The first obstacle they had to face was the monsoon floods. In
the wild their cousins avoid the flood currents by going into side streams
or oxbow lakes on riverbends.

THE MONITORING AND FURTHER RELEASE:

Regular monitoring of the movements of these muggers by the
project staff during the next 20 months found them within 500m from the
point of release. During this time they have braved two monson floods
by going into small placid pools. [t was time to introduce some more
friends to them. On 23rd December 1978 two more females and on 16th
September two males were released in this habitat. By December 1980
all the eight mugger were being sighted by the project staff and three of
them regularly showed up just below the falls to the delight of visitors.




BREEDING IN THE WILD:

By now all of them were 6 to 7 year old and in captivity at the zoo their
cousins were already breeding. To show they also are capable of breeding
the released ones made trial nest pits on the land a areasurrounding the
pools but the project saff could not locate the nest till 13th June 1981. On

A RELEASED MUGGER CROCODILE BASKING ON THE EDGE OF THE POOL BELOW THE FALLS.

the morning of 13th June 1981, while on a trial searching, the nest was
located behind the thorny Prosopis bush. The tell-tale signs were the
hatched out empty egg shells on top of the mother-opened nest. A total
of nine eggs were counted of which four have hatched out and on the
night vigil that followed three of the four youngones were sighted along
with the mother. With this a full circle of a conservation strategy was
complete and the muggers from Nehru Zoo had created another‘conserva-
tion first-this time of breeding in the wild following re- introduction.

Since 1982 another female has started breeding and in 1983 two nests
have successfully hatched in the wild. The project has decided not to
collect any eggs from this location but to study the natural population
growth at this site. Regular monitoring has resulted in recording their



movements in the eleven pools and all the eight mugger are observed
in this habitat as also a few of their offsprings. (For a detailed paper
on monitoring methods and results at Ethipothalla Falls see Journal of
Bombay Natural History Society Vol 79 (2) page 276-290: Restocking of
mugger crocodiles (Crocodylus palustris, Lesson) in Andhra Pradesh:
Evaluation of a pilet release. By B. C. Choudhury and H. R. Bustard).
Such success is yet to be achieved by any other state project.

By 1985, it is expected that all the five females would join force

with the breeding females and Ethipothalla Falls would agaan harbour
many of these archaic reptiles as it did several decades ago.
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