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GROWTH IN THREE POPULATIONS OF INDIAN MUGGER CROCODILES,
CROCODYLUS PALUSTRIS LESSON FROM TAMILNADU, SOUTH INDIA

HeRs BUSTARD1 s LsAJKes SINGH . & B.C. CHOUDHURY 3

INTRODUCTION

Scant data exist on growth in crocod"11 ns under natural conditions

or under good captive husbandry conditions. Eive publications mention growth

in Cs paluutris. Deraniyagala (1941) gave the size and welnht of the

hatchlings 7 yearllngs gnd 2 year old mugger ‘as 2De 5, 41 and| 47 1 cm «; nd

10, 230.andw478 o rQSpectlvely, Reuben David (1970) stated that early growth
for C. palustris was 2.5 om/months; Malhotra (1975) said that the growth rate
was 2.5cm/month during summer; Whiteker (1977) recorded a mean length of 82cm
at 1 year and 130cm at 2 years with a mean weight at 2 years of 8 kgﬁfﬁ}charyjo
& Mohapatra (1978) recorded the growth of a mugger crocodile,which escaped into
a lake when it was 170cm and on recapture after 4 years and é? months ymeasured

2 ‘\

220cm. Sex wge not wecorded.

The present paper records growth of three different populations of
the mugger all from the South Indian State of Tamilnadu, reared in the Charial
Research & Conservation Unit at Tikerpada, Orissa. The Unit is situated on

the banks of the Mahanadl river where naturally occuring wild mugger are
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1 ©0PBPAjlaajendra Nagar Road, Hyderabad, India.
2 Charial Research & Conservation Unit, Tikerpada 759122

3 A.P.§jaﬁ€ Crocodilsfp?oject, Nehru Zoological Park, Hyderabad.




Pive individuals from each of the three mugger populations
were used in studying growth in total body length (TBL), snout-vent length
(sv), tail length (TL), and body weight (W) in captivitys The three
populations were from Hogenakal waiéffalls (12° 07'N) 77°80'E) on Cauvery
River in Dharmapuri district (HG); Kedarhali stream (11°40'N, 76%45'E) on
Moyar River in Nilgiri district (MY) and from captive laid eggs hatched
in the Madras Snake Park, of parents collected from Medtur Dam (11057'N, 77°801'E)

in Salem District (MT) (Fige1)

The hatchlings, were housed in standard hatCulln” and yearling poolsn'fwﬁp? [

A

(Bustard,1975) %oncrete pools of ZT ? 2m x 30cm deep/with a broad sandy \;«- g
surround richly planted with vééa%égies %o provide cover. The pools contalned
living Salix sp., and an abuiddant supply of live fish of the various species
naturally-occurring in the adjacent Mahanadi River. Adjacent Pools were

separated by vertical wire-mesh partitions TOcm high,replaced later with

zinc-sheets of equal height. The enclosure had wire4mesh walls and roofs

The HG Group was estimated to have hatched during the third week of
April, 1975, the MY group during the last week of April, and the MT group
hatched on 24th May, 1975 The wild hatchlings of HG and MY were collected
within one to three weeks after hatching. At the time of collection, the
three groups had an average TBL of 300mm (HG), 275mm{MY) and 280mm(MT).
Subsequent measurements commenced from August, 1975 and continued every month
except August 1976 and March and July 1977 upto August 1977 (Table.1) (Figse4 & 5)
On 9th October 1975 two juveniles, one each from HG and MY escaped into

the river. Data for the group thereafternare_héé on only four individuals.
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A After August 1977, ennual data mE= presented upto five years of age

in Tables 2,3 and 4 and shown graphically in Figs. 2 and e
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Since the different groups comprised smimals of varying sizes, although
they had hatched around the same period, as per the sUmndar Crocodile rearing
technlque,(Bustard 1975), young crocodiles were nesortedvxz'so that similar -

sized individuals occupied tne same pools. Tdentification of the members of

!.;/, ,/

each group was by tallfcllpTlngs made prior to the arrival at the Unite.

Although individual muggers are recognisable by adopting the tail colour banding
method, deécribed by Singh end Bustard (1977) for gharial, data were collected
for the members of each group as a whole without attempting to/identify the

crocodiles for this study.

Upto about fifteen months of age, the juveniles of the HG group and
one juvenile from the MY group, alongwith other juveniles were fed live fieh,

an gbundant supply of which were maintained in tne pool at all tlmes, but
ﬁ'w

later, these juveniles accepted chopped fish/and meat of blrds (Slnéh 1979) and
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teriaplns.(\The majority of the juveniles, however, 1nsisted on live fish

upto an age of about twenty five months.

All the juveniles were intitially housed in identieal conditions

but subsequently when ilve of them grew very large they were transferred %o
. : “ ot Y/ .n‘)
a larger pool/ measurlng 4m x 4m x 1m in which all other features 11ke baSnl g\
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area and vegetation remained similardd e 41 e e s P
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Since the Unit malntalns a metereologlcal statlon it was p0551ble to
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observe the_g;oup’in ﬁelatlon to iluctuatlons in the ambient temperature in

different seasonss
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Growth during the first 28 /29 months is summarised in Teble 1. M
time of hatching, the juveniles measured; HG ~30.0 cm, MNY-27+5cm and HT-2840cm. . At 06
one year of age, the mea,Surements weres }{G—71 1cm, I‘IY—4T 3om and MT-46.5cm, —
irey 8 respective increage/ *f* 2?4 s ’TJZ znd 1.6 ﬁlmes over length at hetehing
4ima. When five years old, the lengths were IG 24’;om MY-‘I'I’I 5cm and M'B—199.0cm,
ie V

o, Ba1; 6.2 and T.1 times over the -hatching lengths. Asswnlnb “that the

weight at batching for all groups was 100 gms (Choudhury,unpubl.info.) s the

"' weight for different groups were HC. at 1 year 1.589 kg (15489 times), at

| 5 years 89.7 kg (897 times), MY: at 1 year 14252 kgs (12 times), at 5 years,
56,7 kgs (567 times) and NT at 1 year 350 gms (345 times) at 5 years 43.6 kg (436
times). | B g,

1 {

Data presented in ‘I‘ableé; 2,5 and ﬁ"éhow an average annual growth of

42,6 tm for HG, 2848 cm for Mi’ and 34,2 cm for MT. The growth rates are

not consistent in each year. For example, for MY, the meximum growth was 4347 cm

during the third year and the minirmng{ grovrb_h_)was 19.8 com Giluring :Fl)le first year.

Similarly for MY, the maximum (6640 cmi :a%lgilminimum (18.50;':12. x;J;rg during the
el

3pd and 1st year respectivelys For HG/ the low growth rate recorded for the

fourth year is because of the~trawsfer pfcthe Two largest individuels amd LCAR
Oxda’%«v&»—’f \vxmh-}u)\cv- Q«M d_oi} T W a~= o

L . el

HG records the maximum growth, followed by MT's In MY-group, the
difference between the smallest and the largest indivudual is mich greater
than for either HG or NT. - For example, when 5 years old, the TBL difference
is 52 cm and W difference 34,5 kg for this group. Whereé.s, these differences

are 35.0cm x 2144 kg for NT-groups




The body weight increased rapidly , in comparison to the grouf

rate for TBL, as the age advanced. For example, for HG, the W ratee
TBL
at 1 year and at 5 years af age are respectively 22 gm/1 cm and 344 gn/1 cma

This also shows that males of comparable age are heavier than femalesa
- >




D1ISCUSBITEON

: : / . :
In Orissa, the conservation of the mugger#, a rapidly depleting
species inyolves gctive management. The future of the species depends on such
management programmes of which cropping mey be a key factor in the sustained
conservation of the species, Potential growth rates, therefore, assume utmost
s o s 1 : g ¢
importances Most available grotp information on captive mugger grossly
|

underestimate$ as a result of poor husbandry conditions. This particularly

is the case when the crocodiles are kept in cooler couniries outside their

normal geographical range. We believe that the present study has overcome these

Qwnd Hrod e
limitations %im$§§ by prov1d1ng crm:»d. nusbandry conditions e¥ growth
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9

rates o\u,-ew@! Qxe gJ mf -2 3 )0k N Tn;el M’J mmu Ym.Izo
Uabpelh LOAr ol

1e cxnerlnent was conducted withinthe natural geographical range of the

speciess

Mugger breeding hes been a regular feature of the North Indian Zoos of
Ahamedabad and Jeipur. David Reuben (1970) states that the early growth rate
for C. palustris is 2,5 cm/months. Melhotra (1975) provided data on three
individuals reared at Delhi Zoological Park, tiow of which died during the
experiment. He mtates that the growth rate was 2.50mymonth during summers
However, two of the three indivuduals were not alive during summer and
careful scrutiny of his table indicates that the actual growth rate/months
was 8, 6 and 4mm for the three individuals respectively. His wéight
increase data also appear extremely low, the sole surviving individual at an

age of seven months weighing only 128 gmse

The present study ghows that the increase in Jenmgth is slow compared
to weight increase. The groﬁth recorded for the Hogenkkal group appears

t0 establish a new record for any crocodilésp. The maximum rate recorded

= =
=) !

is for the Nile Crocodile Crocodylus Nilotious (Cotts1961) [
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These data also exceed the records of Blake and Loveridge (1975) for the

Nile Crocodile. The rate is 28@%& for an year, In the present Study, however,

the growth has been a mean of 426 mnr per year for the first five years of the
HG group, the highest growing groups For all the three groups, considered

VA A 8 B ¥
together, the average growth is 352 mm per year for the first five years.

The only other comparable data is recorded by Bustard and Singh (1980)
éﬁ,\aﬁ(‘u]! (ﬂ(w:cduzs
for the @rsreinl, Ganielin, gangeticus (Cmelin). For a group of 39 ghareials,
(reduced to 6) the average growth during the first four and a half years is

48.8 mm/year;

Growth recorded for MY and NT groups were lower than that for HG. The
rates were 2848 (MY) and 34.2 em(MT) per year respectivelys The rate recorded
for the MY group falls beXim, the rates of Blake and Lobfridee(1975) end is

in close agreement with Cott (1961) data for C.Niloticus.

The juveniles, particularly of the Moyar and the Mettur groups, showed
wide variations in growth. Such variability ingrowth rate is well known
(Bellairs 1970) in ambhibians end reptiles, Blake (1974) reports that young
nile crocodiles, intheir second yesr could vary in size by 30 cm or even more.
In the present observations, the weight variations could reflect fatness, but

the variations in length

In coocodile farming, it is important to utilise fast growing genetic
stock, This involves selection of rapidly growing populations and the rejection
of all but top cohort of growing hatchlings. In the present study, both
Hogenakal and the Mettur groups have a fairly homogenous growth, although at
_twq[different levels. The Moyar group, however, demonstrated a wvery wide
range of growth. The group included two large individuals (one of which
escaped into the river). This heterogenity in growth indicates scope for
selective breeding, Even the homogeneous Hogenakal group could be further

potentiated by selective breedings




SUMMARY

Three groups of mugger crocediles, each in 5 individuals, originating

>

5

from three different localities, Tikerpada in Orissa and Salem of Tamilnadu,

South India, showed three types of growth rates, when reared under identimal
captive conditions, in Orissa, eastern India. The gll male group for Hogenakal
\ éhowed the highest growth raftes (ave 42,6 cm/year). The group for lMayar, conéisting

1

léqual number of males and females showed highést growth rates for males

years of age, as opposed to females
at five vears of age and a group everage of 206.8 om/year, The group for
Mettur, all female (34.20m/year) inbetween the other otlher groups. Growth

rates among individuals of any group, irrespective of sex, were not equale

Nearly half of the total length is SV. 1In later years, the proportional

increase in body weight in relation to TBL is high. DMNales are proporticnately

heavier than TemaleSs




FIGURE CAPTIONS

Map of India showing the Origins of the three
in Tamilnadu (inset) and Tikerpada, Orrissa, where the group

experigmmdt was carried out HG, Hogenakkal: WMT, Hettur and
? ? o 7 3

MY, Moyar » TPA ~ Tékerpada.

Five-year grouphin TBL, in all the three populations Key to
?

symbols in Figal.

Five~year growih curves for W in all the three mugger populations
(Key to symbols as in Fige1) (Heights at hatching time ascumed

o
=2

to be 100 gms).

TBL growth curves for first 28/29 months in three populations

of the mugger (key to symbols as in Fig.1)

W growth curves for first 28/29 months in the three populations
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Table.1 MNean measurements of snout-vent length (SV), tail length (TL) and total
body length (TBL), and mean weight (W) of three mugger populations for

Hogenakal (HG), Meyar (MY) and Mettur (MT) size 1n;;:§;and weight in grams.
'mi;./wg;yw” '

easure-—

ﬁtn of L M\\k 1

. AprilfMay T5
| Hateching

1
April 76

>
May T6

k.
June 76

July 76

Aug T6 | |
Sep 76 ,f 1105
FOct 76 l ; 1193

Bov 76 ; 1270

Dec 76 : 2 1289

Jen 76 | 1322 | 33 | | 3%
Lreb 76 67k 1351 - 33 , | 32 6ah 938

7 - | | - =
Apr T% 683 70}3 1386 14350 | | ; 644 929
May TT 756 73$ 1491 18382 ‘ ‘ f' | Z 6?4 991
o TR ISR NCR NN | 3B XK ‘ |
June T7 792 7%&3 1550 20582
July T7 - = i~

lag 17T 842 838 1680 24062 | 434
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Tables2 Growth of HG-Group mugger during first five yearse
measurement in cm, weight (w ) in Kge

SY=Sneut=Ve#t, ITBl=—Total Body Length and Tl=—Tail—tength’

Hetching 1 ¢ 2 yrs 3 4 yrs 5 yrs
n=5 n=4 n=4 ‘ n=2 n=2

(235 (27/ 19717 | 938 (G319 1% o

min, -
Nnexes

mean
Toud |
mine
maXe

mean

Tﬁw bu:% Lz{n_
mine - 140.7 189.0 - 211.0

maXs ; 15645 210.5 \\f 216.0

B

mean . 14941 19848 () 21340

e e

87 \&2Z 20
3600  SEA00 I
14,680 31,600 564100
20,960 48,000 584800
18,382 40,700 574400




Table, 3 Growhh of MY-Group muggers during the first five years.

Measurements in cm. weight {W) in Kge

&V=-—Snount-vent, TBL=Total Body Length and TL: Tail Length

Hatching 1 year 2 yrs 3 yrs 4 yes 5 yrs Average growt
n=5 n=4 n=4 n=4 n= n=4 per year

SWp Ut - \/&«d
min -
maxe

mean

T |
mine
maxXe

mean

k) bedy bugh

min

9645 123.0
maX e 11640 15640 17640

246 116, 141.0 :
mean el e %,11 ¥ e mey
) &1 3 G141 35
WeAyly 15 1
mine 00300 3.080 10.800 : 224200
maXe 90800 24. 100 39.800 56 ° 700

mean ey, & 30133 10200 210300 36.200
w1 H
e

s 9D
k\\




Tablesd Growth of the NT—group muggers during the first five years.
measurement in cms. and weight (w ) in Kg.

O¥=_Smount~Vent [ TBL=Total Body Lenghh “and-Tl=—Tail-Lensth-

Hateching 1 ) 2 yrs 3yrs 4
n

yre Average
n=5 n=5 n=5 1

n={4 growth per
year

ST Lt -vewst

mine.
maxXe

mean

Tl
Tﬁino
naxs

mean

TBLM ‘oe% !246%

s - 5046 102,0 15840 18040

min,
maxXe

mean

LSOV

mine.

751 15640 e 215.0
67.4 = _133.4
\/ ~. / o~

, 15840 199.2
/f) /?
bEd:. ok 1

0.375 3,500 15.700 22,200
14370 140200 - 4Bw6G0 3. /1D
0991 94400 15,700 35,500
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Dear lela,

Hexre is the replies of +he questions you had sent to me
about our paper on growth rate of C.pglustris.
1. Page 2. Results: para 3.
Total growth from 15,8 .75 to 12,2,76 was obtained by deducting

the weight mf (Mean) o0f£i15.8.T7Hirom wean welght of 12.2,76.

Percentage was calculated like thisi growth in this period

FINAL LINGTH ON 12.2.76 * 199

2Page 4 ILine 2,

THIS SHOUD BE FROM XX 5,.Novtec 14Jan(Not 21 Jan) when the watex

‘temperature was very low ,

3. Paged , 3rd para.

Mgan growth was obtained by dividingi#otal growtiha during the experimental

period

Potal period (I have teken this as

6 month)
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