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Four years' monitoring results of a pilot mugger crocodile reiease 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 programme 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 d2pleted species 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 species 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.
® 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. Only 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 natural
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.*

RBSTOCKING

The pilot restocking of mugger crocodiles
in Andhra Pradesh required the following pilot release of its kind were
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 Andhra
Pradesh.

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 im a
3 km stretch of the Chandravanka river.
before joining the Krishna river 5 km
below Ethipothalla falls. (Plate 1).
These deep pools provide abundant
perennial water. There is a good fish
population in the pools. Phis fish popu-
lation in the pools and small mammals
from the surrounding jungle, provide
food for the crocodiles. o,

fhe 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.

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 for

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-
westmonsoon 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. 3

Early February was considered the best time.
for release in order to give the captive-reared
crocodiles a four month period to settle dow
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.

857
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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. The

pools referred to in the text are numbered. Pool 1 is located immediately below the falls. Scale of inset

in metres.
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1 (c). 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 1m
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.

LENGTH (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 109 60 F 32

3 8-2-1977 111 60 M 32

4 8-2-1977 117 75 F 32

5 23-12-1978 1.52 F 42

6 23-12-1978 163 .. F 4
7 16-9-1980 1.90 22.5 ML 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.

(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 crocodilés 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,
the first year of release (1977), the first scute off
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).5

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
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Cnoudhury & Bustard : Crocod)lus palustris

vy

Mugger habitat on the Chandravanka river telow the Ethipothalla waterfall with a

succession of rapids interspersed with deep pools
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Ethipothalla falls monsoon level of water discharge.
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Choudhury & Bustard: Crocodylus palustris

Clipping the second of the single scutes to identify yeir of release.
(Photos H R Bustard)

PLATE 2

a
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4a

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 _

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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Fig. 2. Crocodile tail showing arrangement of double and single scutes. The dotted lines show

denoting year two release. In both cases the dotted portion of the scutes has been removed.
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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.

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 J).
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 If). 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)

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/High3. Weather condition Sunny/Cloudy/Rainy4, Air temperature
5, Water temperature
6, Crocodiles observed (number, location etc.)7 Average basking time of crocodiles for the day
8, .Information on observations by iocal watchmen during

fast fortnight/month
9. Remarks/Suggestions of the observer

Date Signature of the observer
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ABPENDIX if r

DAILY OBSERVATION PROFORMA (IO BE RECORDED BY LOCAL WATCHERS)

POOLS WeatherDate Day Time i

Sn
a RemarksI 2 3 4 § 6 7 8 9 10 tl Sun Cloud Rain

26-4-1981 .. Sunday AM 10.30 .. 11.30

PM
3.00 Nil

27-4-1981 .. Monday AM 11.15
Vv Nil

PM 3,00 4.30 Nil
28-4-1981 .. Tuesday AM 9.30 .. 10.30

PM ae BAS 445 w Nil Nil
29-4-1981 .. Wednesday AM 10.00... 11.15

PM tae ae 4,00 .230. .. X Nil Nil
30-4-1981 .. Thursday AM 9.00 .. 9.30 11.15

PM
Vv Nil Nil

1-5-1981 .. Friday AM 800 .. 830 .. .. 9,00

PM 3.00 .. Nil Nil
2-5-1981 .. Saturday AM eee ene ve 10.00 8.30

PM 3.30 -. 4.00 12.00 Vv 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.

Though all the eight mugger released have
never been observed on any one day, it is
believed that the survival has been 100% 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.)
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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 (£00)
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 oe

14th December 2 1 (100), 1(500)

1978

28th January 2 2 oe

8th February 4 3 1(800)
30th March 2 2 ea

28th April 3 3
28th May 3 3
14th June 3 3
6th September 3 3

23rd December? 4 2 1 (500), 1 (200)

1979

13th March 5 4 1 (50)
3rd April 3 3

11th August 2 2
17th November 2 2

1980

13th January 3 2 1 (500)
21st February 3 3 oe

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 °-

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.
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TaBLe 3

MONITORING RESULTS OF LOCAL SUPERVISORY WILD LIFE STAFF, CONDUCTED AT. APPROXIMATELY

FORTNIGHTLY INTERVALS, COVERING THE.PERIOD-.28 DECEMBER 1977 TO 1 SEPTEMBER 1980.

THE DISTANCE MOVED BY CROCODILES WHICH HAD MOVED DOWNSTREAM FROM THE MAIN FOOL IS

GIVEN IN METRES IN BRACKETS

Total numbér Distancé
Date of crocodiles Main Pool below Waterflow

seen main pool

Moderate

1977
28th December Moderate

1978

22nd December .. 4 2

12th June 5 3 2 (600) Low

28th October ... 2 2 Moderate
4th.DdNovember - 2 2 Moderate

2nd December 3 3

5th February .. Moderate
9th March 2 2 Moderate
21st May 1 1 Low
24th May 2 Low9

14ih June 3 2 1 (500) ° Moderate
lith August 3 3 Full
25th August * 2 2 1 (500), 1 (100) Full

1979
6th January 4 3 1(500) Moderate

18th January 3 3 Moderate
28th January 3 3 Low
3rd February .. 2° 2 Low
11th February .. 4 4 Low
18th February . 2 2 Low
9th April 2 2 Low
16th Aprik 4. 4 Low
23rd April 5 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

2 2 Low24th June
10th July 3 3 Low
22nd July 4 4 Low

4 4 Low
12th August 3 Low
5th August

3

28th August 2 2 Low
11th September 1 J Full
23rd September 2 + 2 Full
7th October 3 Moderate3
14th October ae 3 3 Moderate
2ist October 1 1 Moderate

2 2 Moderate19th November
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Total Number Distance
Date of crocodiles Main Pool below Waterflow

seen main pool

1980

ist 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
Ist May ve 2 2 Low
16th May 2 2 Low
1st June 2 2 Low

16th June 3 2 1 (100) Low
Ist July 2 2 Low
16th July 2 2
1st August 2 2

16th August 2 2 we

1st September .. 2 2 ee

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. fhe 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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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

Ficure 1

Location
Date Main Total

(Jan. 1981) Pool 1 2 3 4 5 6 7 8 9 10 11 seen

1 . **1545 *0900 #1200 64
2 #0930 #1200 #1600 3

3 #0900 #0945 *1200 *1400 #1600 5

4 +0900 #1000 «1330 *1600 4

5 #0930 *1100 2

6 *1000 *1030 0. #1545 3

7 #0900 *1100 .. *1500 3

8 #0930 #1200 *1230 3

9 *1400 .. *1600° 2

10 . *#0945 *1030 *1600 4

11 .. #0900 *1000 2

12 . **1100 *0930 *1500 4

13 . **1545 . #1000 1. *1600 3.

14 *1000 *1500 #1530 4

15 . **1230 *1600 3.

16 .. **1600 *1530 *1000 &

17 .. **1045 #1200 *1400 -4
18 . **1100 #1230 *1400 #1500 #1630 .. 6

19 #0900 *1100 *1300 .. *1600 4

20 . **1200 *1430 #15000
~ 4

21 . **0800 .. *1000 *1200 4

22 #0930 *1100 #1400 !
23 .. *1000 #1400 ; *1600 3.
24 .. **1130 *1230 *1630 4
25 *0900 *1030 2

26 *0930 *1000 *1500 3

27 . **1200 *1500 3

28 *1500 1-

29 .. *1000 *1130 2

30 . **1500 *1000 #1530
31 *1000 py

4
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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

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
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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.

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
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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 (see below).
Crocodiles for release should be fed only

natural food (live fish) for at least three months
prior to release. If they are fed on unnatural
diet such as chopped beef in the rearing station,
they may face some difficulty in adjusting to
conditions 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 secure 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 natural 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 despite 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 distance moved by

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 release spot immediately belcw the
waterfall. The others have moved distances
ranging betwedn 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
considered 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
it 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 50
cm. In the Sth 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.

a?

Data collected from the pilot release and
monitoring of mugger 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 release
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

{N ANDHRA PRADESH, INDIAs

B.CChoudhury
Ahdhra Pradesh Crocodile Conservation Project,

Nehru Zoological Park,Hyderabad

TNTRONICTION

AB present only the mugger orocodile(Crocodylus palustris lesson)

occurs in the wild mugger habitats of Andhra Pradesh state in Indias

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

is extince in this state since the 1940's. A recent survey "Soyering tne"

oas,lakes and reservoirs of the state in 1976-77 has shown

even the mugger to be a heavily depleted specées, Only six breeding

group could be located during this survey and the isolated wild acult

population of mugger is estimated to be around thirty. After the adoption

of the Wildlife (Protection) Act of 1972 by the state,the mgger along

wibh the other two Indian crocodiléans;Gharial (Gavialis ganceticus Gmelin)

salt water orocodile is legally protected and even

possession of any pert of crocodiles without proper licenece has been

declared as an offences

In Andhra Pradesh, the state Forest Department ,oustodian of all
wildlife has been operating a Crocodile Conservation Paepject since 1976
with Govt. of India and FAO/UNDP assistances The strategy adppted by the

project is to collect wildlaid mugger eggs for hatchery incubationgnd
hatehing, captive rearing to a rel ase size of 1e2m and restocking
suitable or habitate 6F7hs°S a8.¥atGafe,isanctuaries my. 45 in
progress since 1977 and to date 186 mugger have been restocked in thein three wildlife sanctuaries
wild crocodile habitats/of the state under this ®ecoodile Rehabilitation
Progranmea organised

The first ever/release of mugger orocdilefon an experimental basis
was carried out by this state in February 1977 at Ethipothalla 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

in Asia

restocked in this areas where mugger hed beeome extinct by 1965.
In June 1981, the first ever breeding of rehabilitated mugger took place
at Ethipothala, This has raised the hppes of the project of achieving
breeding success at other release places in the state and this will



"protection,

oe 2 of

tnorease the wild crocodile population of the state considerably in the

conservationists on this method of rehabilitation of crocodiles, The

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

anything
near future, More than this this success has dispeled the doubte of

and breeding of mugger in Ethipothala Falls.

RELEASE SITE

Ethipothala falls the release site is situated 18 ¥m below the

Nagarjunasagar 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 to a horseshoe shaved 25m gorge.Five Km

below this chandravanka river joins river Krishnae From below the fall
to a distance of three kilometer downstream there are eleven deep pools

and alternating rapids- the ideala habitat of mugger crocodile. In

these poolsm mugger were found ti11 1965.

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

crocodile habitats of the state has confirmed the Forest departments

proposal of initiating a/rehabilitation programme at Ethipothalas

on an experimental basise

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

comparativety easiness of viewing mugger from ahove the falla ensuring
©

proper monitoring of released mugger were some of the advantages of y

this pilot release point.

FOR RELEASE,

Crocodiles for release wepe choosen from the twete mugger that
were being reared at Nehru Zoological Park ,Hyderabad. These mugger

had arrived at the zoo as hatchlings and yearlings between 1974 to

1976, all accidentally caught in the nete of fishermen from Krishna

and Godavari river. flowing through the states From these twelve one

male and four female mugver above lm size were selected for release,
(Table Lb). For future identification the crocodiles wewes maryed by

mutilation method of clipping soutes of the tail region ( Bustard and

Choudhury and Choudhury and Bustard In Press) .

ees Contd
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TRANSPORTING CROCODILES 8

For transporting +o the release site tze crocodiles were ceaught

marked and.cratesd in two speolally designed wooden crates. Each chate

had two compartments with well paded interiors. Each compartment could

be opened independently by its own door 4% one end te Liberate the

crocodiles housed in that. The crocodiles were crated at 21 hrs on 7th

February 1977 and were taken os a jeep to the release site. The 140kn

Journey took 4hre. From oketing to release at l7hrs on 8th February 1977

the crocodiles were in the crate for 20hrs and during this time they

were constantly kept moist by sprinkling water through the air holes

made in the héxens oratess

RELEASE AND MONTTORING

fhe release was choosen.to take place in Pebruary to give the released
to five

erocodiles a four/months of summer to adapt to their new home before the

omset of mummear south-west monsoon in mid June. The/waterfallz in February

is just a a) but, in mongoon months the horse shoe shaped

falls becomes a cascade of water (PLATE2), In addition to the monsoon

€Lood water some more water is also released fn to the Ghandravanka river

from the right canal of the Nagarjunasagar Dam.

Tt was decided to release the crocodiles just prior to sunset to

give them a 10 to 12 hour of undisturbed time in their new habitat to

explore and settle. On fth 1977 the rour mugger were released

on the banks of the biggest pool below the falle

On the following morning the author could locate all the four

released mgg ry in the main "Boole A regular monitoring of the released

site once a monthe The local fores also kept &

record of sightingd once & fortnight and the local guards appointed

prior to belease to protecxtand stop disturbances Like fishing etce

naintainge a daily record of the sightings of the crocodiles.

On 23rd December 1978 two more female mugger were releasad in this

place followed by release of two males on 16th September 1380, (Table 1).

By May 1981 the monitoring teams were able to locate seven out of the
?

eight released muggers fn a single day, within # 3km of the release sites

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

Te
Ce
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BREEDING IN THE WILD.

In June 198°,two female of the original twelwe mugcer( from which

crocodiles were released at Bthipothala) statted breeding at Nehru

Zoological Park after having mated with newly introduced older males.

This made us search for signs of nesting at Ethipothala Falls as the femalex

mugeer in the wild wewe now of the same yea apg.gize « During the 1980

nesting season no breeding

While examining the reasons for this it was seen that of the original
four mugger consisting of one male and three female nna 1916 has taken

BYresidece 805m downstream of the fall whereas the females

) remained within 400m of the

falis, This was considered a completely unsuitable proposition for
sugcessful breeding and plans were made to remedy this lopsided cex ratio
of one male to five female, In September 1980-three months before the

courtship and mating season for mugeer in Andhra Pradesh ~ two more males

both older than all the females at Ethipothala were released ( Table 1).
In the winter months actual courtship could not be observed but

the introduced males were ohserved forming srovps with resident females.

Areas surrounding the main pool was cheeked on several oceasions for

siens of nest but nothing could be located. However,on 13th June 1981

while carrying out a monitorins excercise a freshly hatched mucger nest

of nine eggs was located 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 hatihings were observed along with the mother in

the deep poole
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Prange" become' 'the A8th State the Oonferet ce of thé Parties to the

The Steering Committeemetin February
afd took the following decisions

a the speciat working session be
held at: the World Health Qreanization

ue the
+

recent municipal elections in France
ed the coming of age of the French

member of the perch fanwly is fullyfaci ities and, better care tor the elderly .

With their support now coming from Protected by the' Endangered Species
ard trades: ranging from Act An appeals court hss

'ations with specific interests nay also

twang, leftaving Com- Was rebuffed. * The complexity of the
ecological sciences suggests that the

stores are out," trees and

im tts decision,
The Authority ts now trying to relocate

the Snail Darter. and officials have said
they will appeal to, the 'Supreme Court,

6 h

disenthantment with the results of up-'

aptive crocodiles go wild
o. the. first time ever im Asia captive-
eared crocodiles have been returned to
he wild Last Februat y saw a pilot
elease of four mugger! crocodiles (one
male and three females) at Ethipothala
alls, Andbra Pradesh, Iricha as part

of a long-term UNDP/FAO project to
save all three spectes of Indian crocodthans.

tn 1974 an FAO survey found the
ghanat to he critically endangered, the
saltwater crocodile to be rare and the
mugger to be fast disappearing The
'Yadian Government thereupon. sanctioned
a conservation programme The young
crocodiles teach a size of 12 metres in
about {8 months and are then " planted
out " in sanctuaries.
The gioup released was reared by

Nehru Zoological Park at Hyderabad
ag part of ifs endangered species pro-

r

qggstine af South Afnca have been

Hetween them representing most 'doriser-
vation-conscioua people in the Republic.

perhaps fop pnorty The' only truly

+, eludes gorals, coral fishes and the

However the speed of development

26

x

becomes
de pr aot wamn ee o ee b r "J

4

}

attend, the special working session as
abservers; they, should inform the Sec-
rétariat before 31 May 1977,

d the obyectives 0} the spécial working
session will be the consideration of gurde-
lines for shipments of hving specimens,
the examination of problenis raised by
the identification of specimens, the

a exchange of wuseum specimens and the
placing of confiscated animals and the
analysis of Appendices I and II, x

e. to ask all of those having documen-
tation relevant to the objectives of the
session, to send it to the Secretanat
before 3/ Muy -1977 order to facilttate
the preparation by the Steering Committee
of woiking documepts for the session

Conference of the Parties éstablished
*

ariat organ

Further mformatics may be requesied
rom. the Secretariat of the Conventton,
(LICN, Morges.

+

z

gramme Further rele.ses will follow in
vanctuanes covering the nabitat of all
three crocodilians,

a

Greece protects pelicans
The pelican can no longer be hunted im
Greete A Government decree of
21 January gives both Pelecanus ono-
rotalus and Pelecanus crispus total pro-
tection for the next 10 years Pelican
populatrons Greece have declan
ing for some ume and nun ure Hoey
dangerously low The ban on hunting
follows vigorous representation, made
by the Hellenic Spuety for the Pro-
fection of Nature (an IUCN member)
and other 6i ganizations¥

Maurice Strong to be "
Special

Consultant "

Mr Maurice Sttong has agreed to become
a Special Consultant to IUCN With
hig many high level contacts in both
the conservation world and the business
world, he sees hig role as that of ambassa-
dor-at-large.

Maurice Strong was, of course, Sec-
retary-Generd1 of the 1972 Stockholm
Conference on the Human Environment,
and thereafter the first Executive Director
of UNEP Although now based mn Canada,
he expects to. be spending some four or
five days a month in Switzerland He
will thus be able to keep in close touch
with the affarrs.

the sie are promising

parks proposed for South

marmeé reserves spanning thé

Published monthly by the Internatiamal Union
for Conservation of "ature and Natural
Resources with the financial assistance of
UNESCO, UNESCO Subvention 1976 DG/2 1/
414/43, and the World Fund
N B. Opintons expressed tn the Bulletin are edi-
torial opinions and should not be taken as the
official view of TUCN.
All materials may be reprinted unless protected
by copyright Signed materral reprinted should
bear the author's namx The Editor would
appreciate two copies of any reprinted nsaterial
Authors interested in subnutting material for
publication are invited to write to the Editor

ys

ty?

of Indo-Pacific fauna and



4, kamad Neidu, I.f & Jeg
Conmgarvetur of Foreste,

of tia Consarwater of Forests,

ar Sri. Choudhury,
cae Sw Vanavikeas " Ragurdings

This office 2.0.8a.2990/77/65 at.24.7.02.
29

I invita your kind attention ta ths reference cited
above esd raquest te lesk inte the @nu gand

in orders to reach me by 20th August 1942,
This may plaese be treated es urgent.

Yours

Te
od B.C .Choudhry,
Nehru Zoological Park,
Hvderabad,
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Conserveter of andxast Oa alopment
Paysderabad-500006,

DMsReale21ZOLTI/05_dt.24,7a12920_
Deer sei Chrilhay

Subse VANAYIKAS « Rag,
aa ee

I intend to bring cut @ epecial isaue en
Life in VANAVIKAS « the Forest Departmental

Magazine on thea oceassian of the Wild Life «eak
19872, 1 therefore recuast you to cantribute a
suitable article on the topic related te sild
Life in order te raach me by ZOth August 1982,
so as o ensble ma te get the + magazine printed
and brought out in time,

Thanking yous 5

Yours gincerely,

{ 4, KAMAL WAIDU.)
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Crocodile $546377 Project, a

On np etandy nisht of TInne 19°31 the ste°fh of the Amndhre Projosh

are, the toterc of the dean nanis *ellow Pelle a

for resultay of three of the four

keve bred in the

wild follo re-introduction. Tata 1976.93 early 1977,
Mhe ronesis this story dates back to -bOF7 Men Fhe

Prid Forest Denortment

Prozect to relp sove the of

the state. "he astretew included - e-sesrent of exiscine

Ee" OS the 'hree old hetehn L seerch het contineye4

r else,

hips +

of their decline, collection of crocodile eres *or

and 9 sat ral locs of (arty
tf. bwin in ond finally to relecsc Lhe rearedcracoiiles in rAsuitehte hehiictax

wild vopulation.
Thule most other State Crocodile Conserv-tion Projects

their,peers of crocadile ear aM

the Andhra Pr desh froject did -170 97

crocodiles gnto the wild. "his wes nade vossible »y she cvailchle
stock fron the Nehru Zoolopicel Pork ot (he of the

orunary ob ective of this 700 end breedin™ of

wild ofter a heopy life inside the 209 ).
In February 1°77 the zoo hed in w*s collection trelve ? to 3 ¥>

ceme to the zor they vcore maxmhazmest reerod in enclosures

speciss for into wild hy 1977

7OO at an cee

of less then six months

sinulated to their neturel habitet and fed inth neturel Aret-s

theses to the project for release unto the vile.



For
Qa 1977 all che vere

and coved. ( Tt 19 nreetretis remorgible Lo ai e?fecentircte mle and [erate
crocodiles fron their extorne] -noear nee) . One nelle and three fensie
measuring over Leim in s3%e were choo en for relcase end vere mortred

hy the tar! scutes in different co,1n°tions for
by siuchtine or copture. (

em
a

of crocofiles seco Indier Forester Vol 1078) Pare 177-485 +

crocodile for rele-se yack anto the wild for
by H.R.Busterd ond >.6.Chouthuey).

44 Be, Dalene cites
"he <tete crocodile nrojyecs of a nilot release cite had

dorm to the pools belo the scenic
Pells on the in the

a

of rence BY Gurtur Torest divicior Toceted 19.m below the
dam. This soot vrovided en idoal

an its cleven deer ane 2km etretch
the River hetey Furleaer dowm., rarsphona tot now

devoid eny resident usgeer crocodile the adced of beine
" omal] menace-hle «re. for manm nilot releese and

eveluation of succetce Further this a tourist snot it nrovided
the nroject en to eduerte reorle on of
crocodiles <nd the conservetion vrorrenne throuch interncetative boards

mi by shoving crocodiles in the wild.

4
"th an 1fesl eelossesite at Sthrnothella and relecsesize murscer

i from 'ehryu Zoological Par' ready et hend the stave was set for the first
ever releese of eny crocdili7n snecies hack to the wild in Asia.
F The journey
On 741 1977, the sta°f of the Nehru Goolomical Park

crated the four crocodiles in specially vaded cretes for their 160m
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REHABILITATING MUGGER CROCODILES AT ETHIPOTHALLA
~ @ conservation success story.

by 1

B.C, CHOUDHURY,Research Assistant
Crocedile Conservation Project,Nehru Zoological Park

Hyderabad w 500 264

Beneeaeeae

On a cloudy night of June 1981, the staff of the Andhra Pradesh
Erocodile 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 refleoted 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 crocodiles (for any Indian species) to have been released into the
wild and to have successfully pred following re-introduction.

The genesis of this story dates back to late 1976 and early 1977
when the Andhra Pradesh Forest Departmant initiated a Crocodile
Conservation Projeot to help save the dwindling crecodilian 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 abtifioial 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 orocodile 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

readily 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-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 zoo ).

2
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THE RELEASE SITE
The state crocodile project by now had chosen the scenic deep

pools below the Ethipothalla Falls aa the first pilot release site .
Located below the Nagarjunasagar dam on the Chandravanka ~ Nakkala
vagu stream in the Puspuvimala RF of Gumtur 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 releesemmit 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
wilds

MUGGER FORRELEASES,
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 soo 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 capturedmeasured
and sexed ( It is practically impossible to differentiate male and

female crocodiles from their external appearence). One male and three
females measpring 1.1m in size were chosen for release and were marked

vy cutting the tail scutes in different combination for future
identification either by sighting or by capture. ( For marking technique
of erocodiles see Indian Forester Vol 107 (6) page 477-485 5 Marking
crocodiles for release back into the wild for subsequent identification 8

by HeR.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,

aesee 3
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'thems On 23 December 1978 twa more females and on 16 September two males

their cousins were already breedinge To show they also are capable of
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THE JOURNEY

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

THE RELEASE

At 5 pm of 8th February 1977, the four mugger from the goo 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 & 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 te 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 its With this began the ohservation of the
project staffof their (the muggers) gradual adoptation to their new
homes. 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 poole. It was time to intwoduce some more friends to

were released in this habitat. By December 1980 all the eight mugger
wers being sighted by the project staff and three of them regularly
showed up just below the falis 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 soo

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

etn 4
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On 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 od nine eggs were counted of which four have hatched out and on

the night vigil that foblowed 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 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 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 offspringss ( 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 : Restooking
of mugger crocodiles ( Crocodylus palustris,Lesson ) in Andhra Pradeshs

Evaluation of a pilot 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 again harbour

many of these archaic reptibes as it did several decades ago.

atven

17th September 1983.
Nehru Zoological Park. ( B * ¢ Choudhury )
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Refratititing Mugger Cracadites
at Ethipathalla

A CONSERVATION SUCCESS STORY.

By B. C. CHOUDHURY,
Research Assistant, Crocodile Conservrtion Project,

Nehru Zoological Park, Hyderabad-500 264.

On acloudy 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 geneis 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 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 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 inthe wild after a happy life inside
this zoo).

THE RELEASE SITE:

The state crocodile project by now had chosen the scenic deep pogls
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 3km. stretch before joining the
Krishna river 2 km. further down. This ideal habitat now devoid of any
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A general view of Ethipothalla Falls during the summer months Note the
deep fedls 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

a 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. It 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 lande areasurrounding the

pools but the project saff could not locate the nest till 13th June 1981. On
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A RELEASED MUGGER CROCODILE BASKING ON THE EDGE OF THE POOL BELOW THE FALLS.
* S

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

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 firstthis 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 pilot 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 agdan harbour
many of these archaic reptiles as it did several decades ago.
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