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GROWTH IN TZIRKE POPULATIONS OF INDIAN MAUGGER CROCODILES,

CROCODYLUS PALUSTRIS LESSON FROM TAMILNADU, SOUTH INDIA

H.R. BUSTARD' , LeAeKe SINGH 2 & B.C. CHOUDHURY

INTRODUCTION

Scant data exist on growth in crocod lians under natural conditions

or under good Captive husbandry conditions» _ 'publications mention growth
es f

in Ce palustris. Deraniyagala (1941) gave the size and weight of the

hatchlings yearlings pid 2 year old mugger: 'as _ 25.5,44 and A767 cup a
A

and respectively; Reuben David (1970) stated that early growth

for C. palustris was 25 om/months; Malhotra (1975) said that the growth rate

was 2.5om/month during summer; Whiteker (1977) recorded a mean length of 82cm

at 1 year and 130cem at 2 years with a mean weight at 2 years of 8 kg Archaryjo

& Mohapatra (1978) recorded the growth of a megger crocodilewhich escaped into

e lake when it was 170cm and on recapture after 4 years and months ,measured

9

220Cm. Sex not gecorded.

The present paper recerds 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 benks of the Mehanadi river where naturally eccuring wild mugger are

a A 0 ™

present,

1 jendra Nagar Road, Hyderabad, India.

2 Gharial Researoh & Conservation Unit, Tikerpada 759122

3 AP.Steate CrocodilerFroject,
Nehru Zoological Park, Hyderabad.
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Five individuals from each of the three mugger populations

were used in studying growth in total pody length (TBL), snout-vent length

(SV), tail length (TL), and pody weight (Ww) in captivity. The three

populations were from Hogenakal (12° 07'N) 77°80'E) on Cauvery

River in Dharnapuri 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 Mettur Dam (14 57'N, 77°80'E)

in Salem District (MT) (Fige1)

The hatchlings, were housed in standard hatchling.and yearling poolsg 4y4).

(Bustard,1975)-"eoncrete pools of 2m x 2m x 30cm deep/with a broad sandy

surround richly planted with provide cover. The pools contained

livingmmSalix spe, and an aburidant supply. of live fish of the Various mecies
aiou

natural ly-occurring in the adjacent Mahanadi River. Adjacent Pools were

separated by vertical wire-mesh partitions 7Ocm high,replaced later with

of equal height. The enclosure had wiregmesh walls and roof,

The HG Group was estimated to have hatched during the third week of

April, 1975, the MY group during tae last week of April, and the MI 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 nonth

except August 1976 and March and July 1977 upto August 1977 (Table.1) (Figs & 5)

On 9th October 1975 two juveniles, one each from HG and MY escaped into

the river. Data for the group thereafterwre béé on only four individuals.

&B
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ividually

is
of age

A After August 1977, 1 data max presented upto five years

in Tables 2,3 and 4 and show graphically in Figs. 2 and Se Up eye -

Since the different groups comprised animals of varying sizes, althoughfe

they had hatched around the same period, as per the standard Crocodile rearing

technique ,(Bustard 1975), young crocodiles were pasortedNR sothat similar -

sized individuals cocupted the same
same pools.

Identification of the members of

each group waa by tail (clippings made prior +o the arrival at the Unite

Although individual muggers are recognisable by adopting the tail colour bending

method, described by end Bustard (1977) for gharial, deta were collectedingh

for the members of each group as a whole without attempting tofidentify the

crocodiles for this studys

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 fish,

an abundant supply of which were maintained in the pool at all times, but

later, these juveniles accepted chopped meat of birds (singh 1979) and

tp ee ee a e Ayr trand? lam. insisted on live fishterrapins. The majority of the juveniles,

upto an age of about twenty five months

All the juveniles were intitially housed in jdentieal conditions

but subsequently when five of them grew very large they were transferred +o

pro ty
a larger pool, measuring 4m x 4m x 1m in which al 1 other features like bask

area and vegetation remained 7

Since the Unit intains a metereological station,it was possible +o

relation +o fluctuations an the ambient temperature inpas. Owe & Senne

observe the

different SeasonBe

As
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is 52 om and W difference 34.5 kg for this group.

RESULTS

Growth during the first
+

28/29 mohths is summarised in Teble 12 i 'the

time of hatching, the juveniles measured, HG -30.0 cm, MY-27.5em aid .00m. At

one year of age, the measurements weret HG-71.1om, MY-47.30m and MT-46.5em, ~

to6 overover hatehing
& respective increase #3 > 127 and

ars old, the lengths were HG 2A3em, and ME-199 e00my
When five ye a

» Set, 612 and Tet times over the hatching lengthse 'asouming that the

weight at batching for all groups was 100 gms (Choudhurypunpubl »info.) the

day
1

weight for different groups were HG. at 4 year 1-589 ke (15489 times), at

5 years 89.7 ke (897 times), MY: at 1 year 1252 kes (12 times) ; at 5 years,

56.7 kes (567 times) and NT at 1 year 350 ens (3.5 times) at 5 years 436 kg (436
+

éa

times) *

@

show an average annual growth of
Data presented in Tables, 2,3 and

42.6 tm for HG, 28.8 om for MY and 34.2 cm for MT, The growth rates are

not consistent in each yeare For example, for MY, the maximum growth was "2B.7 cm

during the third year and the minimum growth was 19.8 om during the first year.

Similarly for ME, the maximum (66.0 om) and minimum (18 «5om)
were during the

pole

3rd and ist year respectively. For HG low growth rate -recorded for the

On
fourth year is because ofthe

Washjek and dato on there are witlargest individuals ast

HG records the maximum growth, followed by NT. In M¥-group, the

difference between the smallest and the largest indivudual is mach greater

"than for either HG or MT. For example, when. 5 years old, the TBL difference

Whereas, these differences

are 35.00m x 21.774 kg for MI-groupe
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The body weight increased rapidly , in comparison to the eroup"

the W rateerate for TBL, as the age advanced, For example, for HG,
TBL

at 1 year and at 5 years ef age are respectively 22 em/4 em and 344. em/4 cMe

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

aie_ 3
x
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DISCUSSION

In Orissa, the conservation of the meggerd , a rapidly depleting

species involves active management. The future of the species depends on such

nanegenent programs of which cropping may be a key factor in the sustained

underestimated
aS a result of poor husbandry conditions. This particularly

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

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

conservation of the species. Potential growth rates, therefore, assume utmost
i 1

importance. Most available information on captive mgger grossly

limitations aiheestyy ding good husban
Quad Hot ite

ndry conditions ef growth

rates

e exper ment was - conducted thinthe natural geographical range of the
\ species.

Mugger breeding has been a regular feature of the North Indian Zoos of.

Ahamedabad and J David Reuben (1970) states that the early growth rate

for C. palustris is 2.5 cm/months. Malhotra (1975) provided data on three

individuals reared at Delhi Zoological Park, tow of which died during the

experiment. He matates that the growth rate was 2.Son/nonth during sumer.

However, two of the three. indivuduals were not alive during summer and

careful scrutiny of his table indicates that the actual growth rate/nonths

was 8, 6 and 4mm for the three individuals respectively. His weight

increase data also appear extremely low, the sole surviving individual at en

age of seven months weighing only 128 ems.

'The present study ghows that the increase length is slow compared

to weight increase. "The growth recorded for the Hogenkkal group appears

to establish a new record for any crocodiléay. The maximum rate recorded:

Crocodile Crocodylus Niloticous (Cott.1961) ?is for the Nile
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markedly

These data also exceed the records of Blake and Loveridge (1975) for the
a } hae.

Nile Crocodile. The rate is 280mm for an year, In the present Study, however,

the growth has been a mean of 426 ferper year for the first five years of the

HG group, the highest growing groupe For all the three groups, considered
a ee

together, the. average growth is 352 per year for the first five years.

The only other comparable date is recorded by Bustard and 'Singh (1980)
Gavi,for the gangeticus (Cmelin). For a group of 39 ghareiels,

(reduced +o 6) the average growth during the first four and a half years is
48.8 muyears

Growth recorded for MY and MT groups were lower than that for HG. The

rates were 28.8 (MY) and 34.2 cm(MT) per year respectively. The rate recorded

for the MY group falls be the rates of Blake and Lob@ridze(1975) and is
in close agreement with Cott (1961) data for

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 year could vary in size by 30 cm or even mores

In the present observations, the weight variations could reflect fatness, but

the variations in length

n c@ocodile 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

two/different levels. The Moyar ErOUP, however, demonstrated a very 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
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at five years of age, as opposed to females

SUMMARY

Three groups of meger erocodiles, each in 5 individuals , originating

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

South India, showed three types of 'growth rates, when reared under identiaal

captive conditions, in Orissa, eastern India. The
>

gil male group for Hogenakal

showed the highest growth rates (ave 42.6 cm/year)« The group for Mayar, consisting

\ number of nales and females showed highest growth rates for males

at five years of age and a group average of 28.8 om/year, The group for

Mettur, all female (34.2cm/year) inbetween the other otuer groups. Growth

rates among individuals of any Groups irrespective of sex, were not equal.

Nearly half of the total length is SV. In later yeors ; the proportional

increase in body weight in relation to TBL is nighe Males are proportionately

heavier than females.
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Fige2

Fige3

Fige5

FIGURE CAPTIONS

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

experigmabt was carried out , HG, Hogenakkals MT, Mettur and

HY, Moyar > TPA Tékerpada.

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

symbols in Figs.

Five~year growth curves for W in all the three mugger populations

(Key to symbols as in Fige1) (Heights at hatching time assumed

to be 100 gms).

TBL growth curves for first 28/29 months in three populations
of the mugger (key to symbols as in Fige1)

W growth curves for first 28/29 months in the three populations



Table.1 Mean measurements of snout-vent length (SV), tail length (TL) and total

body length (TBL), and mean weight (W) of three populations for

Hogenakal (HG), Meyar (MY) and Mettur (MT) size

f

QV Th TRL W WwW otk TRH WO ww Th TH Ww

uly 76 490 ATA. (961

Lveb 76
om et 1351 2497

Mar 74 =

ape 74 683 70 1386 14350
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July 77

250

a
Dee -75 286 5667

i

76 sap 45) 295

3

3

t

y

S
Jan 14

324

336
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838 1680 24062 43 OT



Tables2 Growth of HG-Group mugger during first five yearSe

measurement in cm, weight (W) in Kae

TELTotal Body Length

Hetching 1 year 2 yrs yrs 4 yrs yre Ayerage
Tye5 n=2 n=2 growth per4

(74 ly TF ire 19-49 og yes

min. 3367 7102 9400 10660 123.0 ~

exe ce 3867 1905 140.1 113.0 133.5

mean 3702 1506. 10468 109.5 128.9

mine ae 6965 9500. 1050 11660

Max. ~ 376 7120 100.0 10300 11365

men = 3309 1305 9720 10305 11468

1603 15605 . 210.5 Le 216.0 227.0

SuRRF thshhO Bt cKRO 5ext00 TExhhen

Mine = = 1.087 4.680 312600 566100776800

max. 10797 «200960 48.000 58.800 89.700

mean [dd gm 10589 86382 40.700 572400. 83-700

189.0 21120 239-0Mine ~ 658 140.7

21360 243-20 42.6
mean 30.0 .161 14961 198.8

WRAR
20

4

27.2 37.
& )



Table. 3 Growbh of MY-Group muggers during the first five yearse
Measurements in om. weight tw) in Kee

tad Body Length and TLs

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

min 1867 22,0 46.0 6540 7500

maxe 33,0 5920 9320 -708,0

mean 89.5

mine 222 5005 58.0 7500

maxe 5760 7920 83.0 9420
355 . 58.6 6669 82.0

mean

Tobe be k
4482 9665 12360min 370 15060

116.0 156.0 11600maxe 651 202.0

26 11be 141 0mean 275 ATe3 28.8
7

1
30S

0300 «-30880-104800 22420

9800 244100 +.390800) 56 700

3133 10.200 216300 364200

mine 0132

maxe ~ 1 e252

mean

5



Mebleed Growth of the Mf-group muggers during the first five years.
'measurement in cms. and weight (w) in Kg.

Hatching 4 year 2 yrs 3yrs 4 yrs 5 yrs Averagem D n=) a) n=4 n=4 growth per
-_ year

-vewt

mine n 2009-258 5020 78.0 t-=é«

max. eB SOTHO 7500 = 109.0
mean 234 eh nh oo

mine 20.0 248 5200 80.0 GeO

Ba 3861-8140 106.0
mean o 2361 3348 686A 8080 9765 --
TB

bed ley a

ming -- 40099 5006 102-0 1580
~ 180.0

mex. 492 21540

90.0

10167

MAX es

75 et 4156.0

mean 200. 4665

\3-5 104 -0 a br?

13364. 158.0 1992 342674

min e

0.172 0375 3,500 150700 22.4200

0.350 10370 144200 e0 2.LID
mean Ftaew 0030 06991 92400154700 35.500

MAX «

5 S>
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Dear Iala,

Here is the replies of the questions you had sent to me

about our paper on growth rate of €.paluctris.
1. Page 2. Results: para 3.

Total growth from 15,8 75 to 12.2.76 was obtained by deducting
the weight wf (Mean) of15.8.75ircem mean weight of 12.2.76.

Percentage was Calculated like this erowth in this period
FINAL MENIGTH ON 12.2.76 * 10°aN

2Page 4 Line 2,

THIS SHOUD BE FROM XX 5.Novte 21 Jan) when the water
o

temperature was very low ,
3. Pace4 , 3rd para.
Mean grewth was obtained by d&viding}+etal growta during the experimental

period

Fetal period (I have taken this as
6 month)4
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