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TAL LOCOMOTION IN THE INDIAN MUCGER ( Crocodylus palustris )
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The Indian mugger ( Crocodylus palustris ) is 'known

to great over Lori the iad tor of its hebi 4

_

dries At: such time muggers may be found at distencos oF 10/12
in from the Mearest water { Bustard, Un pub,obs.). In view of

this, and ag 2 contribution to the study of tevestrial locomotion
in 6rocodylia experiments wore Cf... Led out to ascertain the

loconotery patterns involved and their relative specds. The present
paver supclements the work of Cott (1961) and Zag (1974) on

erocodile gots.
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3UKTERTALS AND METEORS,

Six juvenile Crocodylus palustris being reared in
captivity umder natural condition were used in the study. The

experimental individuals, mmc 9 to 10 months, ranged from 414 mm

to 627 mn in length and 295 to 929 gm in weight. Exneriments were
-

carried out between llam and 3.30pm in February ( early sumner)
when. the Gem the brow Isteritic substrate ranged from

A2~ATC. Te 1 even wes e# & un *

®ornly "lot sad meccured

x mts. 32 journeys were recorded using these
f x animelss in some of these several types of Locomotion were

recorded. The time of eggeriment was selected as& being one when

the animals could be expected to be active.

t.

The precious distance covered by the crocodile was

calculated by measuring the spoor. The time taken to cover the
with a etonyetch in order to rnecd.

fo minimise exnerimentel errors in timing we were recorded over

the maximum distance possible. This averaged mts, ranced

during the experiment. Though gellop wes not seen .by us, this hes

been described by Cott (1961) ond Zug (1974). Thus a total of Five

Tour different caterories of locomotion were recorded



different of terrestrial Locomotion em be dirtinguiched.
Fnece mee Listed in Table I torether with the rance o* srond atteizod.

LeDOLLY WsLE g- this cen be sub-divided inte three tyoes denonding
on the of ovement and ite specd, typiecl helly welk,

belly and In tynical belly uelk the trunk
end tail toveh the sround and both the fare end hind Linbs are spreed

"ser the ly, La whit ie gra. 05137 cousidercd to be the
® solavyeG"form of centilian locomotion. Since the whole body,

except the hord, on the ground s wide track is le't. This tyne
Oo: walk is slows Bort o° the exhibit this loconotory nattern4

enlled an Since thie vsa not oxhibitcd under
the 1 condition no snecds are aveilable,

the oryitie belly in similer te the belly but
ics oxecuted in a slow and fashion, the crocodile Lying very

on the ground. The limbc move extremely slovly and deliberately
oo that the enimal's body seems to slide in a stalling attitude.
Trecks are as 'or the belly crawl. hic ske could alro be a
devensive walk, uecd to ercepe unnoticed from danger os well as for

to preye Sood ot00 Ivf oul tuem 9Th - 226 Ien/he

( noem .720 km/hr). This t-or of walk 9.3% the

Totescaning is adopted by the crocediles to come down

8 &

the aid of the Limba, the hind limb, the animal elidcs
down into the woters Thie could not be undsr expeslmentel
concitione

2oLOW WALK In low wolk the ront hol? of the body is raised above
tho grounds The 'our limbe mre and brought in tovards the
body while the belly and the entire tail touch the as e result
of the hind Linbs remaining evt cidewnys. During the stride the
bind linbs dow well behind the come linbs and the
left by the hind limbs are further rom the teil trick than those
ov tho fore limbs. Snecds recorded ronge from 532 ~ »50 kn/br ( moan

ef1 km/hr). This tyne of wolk covpcised 25.67 the recordings



3%

3.High Wolk 3 In high walk the crocodile raises ite bedy high off thei
roma by the Limb. dommecvde, ond abcorvetion

a by excminction o* the in thich the foot ere much
closer together than those made in the belly crawl and low valk. Only
the 57 tin tonches the ground, leaving @ trail. In
each stride the hind limb swings far forword to slmost touch the
forelimbs (Tig « During fect hich walk the tail tip makes a

faide to sidee aug (1974) describes
the locomotory pattern of the hish valk as follows " the body

sinuous mark as it swings from

a tripodal or cuadrapodal suovort nocture nearly 70%
and there is no period of or no supnort*,.of the stride

n 1 high wolk, sposde recovded veried from
256 = to 1.02 km/hr and (mean .72 km/hr). This tyne of walk
comprised 53.71% of total recordings.

Yor fart high walk, snceds veried from .799 km/hr
(meon 125 Faet hich welk comorised 126Ppa the recordings.

4eRun 1 In the exoeriment deseribed here the animals usuolly
inereased their speed by going through some of the methods of
Lomotion outlined above L6Gz low high walk, fast hil welk
before run. As with the high walk both slow and fast verieties of run
were observed. Efforts vere meade to make the animals mm by suroricing
and frightening them, however, their nature is such that inctcad of

we

running they trun abruptly to face the in a &cfensive attitude.
The run is a sor or trotting in which both the hind

and forelinbs are lifted right off the cround during each step, leaving
very little €, marks. The tail mark is sinuous with elternate
thick and thin bands, 3 indicat ins a Le and right sweening of the tail.ay

Tor slow run yeriod Crom 2.4 lame 4.3 km/hr
(mean 3.736 km/hr). This type of lomomotion comprised 6.25% of the

Fast run wes seen only once. It 5 vas not possible to make
+ of the synced ined. I¢ "timotod to be

10 kn/hr . Accordingly fact rum is very much faster than slow rune The
Pore and hind legs do not leave the ground at the same time. The hind
feet eeited fall on the prints made by the fore fect. It is considered
1
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likely this type of yum resulted panic.

5. Gallop ¢ Gallop Wee not observed in this experimont.

DISCSS108,

Additional. forms of Crocodylian locomotion were discovered
during the course of this experimont. Previously Crocodylian locomotion
wer into belly rudd, high uv Tk and elton. The OLOS OF L of

run ven by Cott(1961) is here called belly wolk = tobogganings
Since tic 1 moves a a slow Spced with no period of punning during
the locomotory pattern we prefer to categorise it as a form of we

Cryptic belly wall is likewise a modification of Hock belly walk
described in the text.

528 +

Low walk recorded in 25.6%of recordings is the
Loconotory ttern ucur a hich Me. Teveyer
the crocodile may precede many metres using this gait or, alternatively,
only a few steps may be teken before typical high walk takes over.

High walk here divided into tynicel high wolk end fart
high renains basicaly unchanged from description of cott(1962)
and (1974).

Run, anew form of Loconotory pattern Palls between high
walk and llop where the speeds are very modes+ ( fable I ).

The observe/loconotory pattern falls into a logical
sequence when their rate is considered. They are arranged in
increasing order of speed in Table I. It is noteworthy that it was

possible to observe the distinctive locomotéry patterns and on

subsequent examination of speed recordings to confirm thet they fitted
in. to a natural sequence. The various walks described cover a range
of speed 0.20 to aporoximately 10.0 km/hr. It should be noted that
the fast locomotory patterns were seldom observed and then merely for.
a short distance ( mts, mean mts ).

since all the observed we'ike are relatively slow the
defensive posture readily adopted even by C. Ju
have survival valuc oc ggg be the eryptic belly wolk.

Sug (1974) hac described galloping based on a single

(mcan 48.93 range 28.8 to 64.8 knfhr). Such spocds lic far outside

palnetris juveniles may

+ 1 and rovor reeds to 64.8



te

~? 5

the range here observed, eithonuoh we that ve did not obsserve

However, the method of noasurencnt af speed adonted by

Zug ( time token to move through one crocodile length ) would eppear
to be open to lerge error of measurancntBe Hore we have tine;Locenot ion

wt, 1a7
- + ery oon

involved mis mts ).

"oR oT aS

Binod ¢,Chowdhury is in peceipt of 2 Ph.D Nesearch

Scholorshipfrom the State Government MM Oriasa ( Forest Department )ot
through the State Crocodile Project. H.R.Buctard is an FAO. Steff
Hoember. Both of us thank our rennective orgenisetions for their
co~operation we ore to N.¥orgher for help dur:

eho Chiywrvimtats anc ou evitiorliy recding the vnmmeeriot and oterita
_ : helvful sugsections .

CITED

the ecology and economic statue of the Nile crocodile
niloticus ) in and northern Rhodesia. Trans « Zool Soc.Londe

231211-3561
Zug,2«Coorge (1974) Crododilian Galloping: An Unique

Gait for Reptiles. Coneia, 19742 550 ~9552.

Cott, H.B.(1961). Scientific results of an inb

E7genda



TAR ee TO
"Calan )%

(ajo. sere i 8 > &

37. igsLE
GLY «alg é

nates emia cor

e
5

hy
tell?

1
a

t
edd - as past

fel?

20,40 # ; ei.

aoe

ae

@ & Pagers -_



cad
w 'Oo. orpve vion Urat

cc) vie Saran

Do wa, LyDbu.

The ( CLooxtrlac pulses 2s ) is 'nom

to over tTené then the vets7 of ote Tro tt
ude te cud time wrre se ist be ounce et deev-neer oF 10/12

fron the acr oct wetter wartord, mn nuod.obe.}. Ti viewro

tion to tre o° Loconov7 mnry f4 o G* at
3

in @rocodvlia rere cre rec out to tie
85

wivolved ond tive enords. The 3 eent
Suz (1974) on

cred 9 *9 10 motte, seared "rom "1/7 am

4o 027 mm anc 295 to 929 em meats 'rere

cr o4ded out beireoa Tlam and 3.39r in Lote "ebsnoey ( ec ly «umicr)
"hen tac o tne brom emer ~en

Tic exnre om rtel avec coc es & adi a Lr Tat sad merourcd

x AUS » 32 jowners o7e@ vecorcec ustne t' ece
enim les an sore these sever 5 Locoretiz1r Tr e

"he tine of re vrtr- one wien

the coita be ernectcd to be

oy the enoor. The tine to cov~ the

ci, wonce . corded with e ctar cich in ocder t

To in timing tells 1e e over

33--
"our arf o° reco ced

TES



rshea,
133 Teble 39h the 4°

one toooscaniac. In tenies oelly velk the tz: unt:
cod tei] teucr sound both whe "ore eno hind pre "nrord

"con das peliv, -3216. whe b ts cenore lly cco cide cd toa be the
try ieci " sored corm "locomotion. S- ice the body,the berd, on whe o tide team: is Je't. ERs toe

the 9° the trie motion
the obsecrwes tho minutely. Thue 175. néy be

Th
Talk ae <Low. «sort 07 the enincls evhibit this loconotory sattern

©S. ce thas wolk "cos not exhrhited Inderthe 7 no snecds O.0 avrileble,
The belly crawl to the but

executed in a and stoalthy esrion, the crocodile Irving verylev on the The move and Aelibere eLy

de yell, ured to -~e-3¢ mnnoticed rom denser ec tell ae O.2

Oy the animal's body secm- lo slide "eryerd in u

0 belly This ute coulc -i~9 bee

.20 kmshr). Chig +

is oy "he crocodiles to come com

0° tre Jinks, s.ecominently the sinc limb, the slides
celly 15 used oe a cledee, end sith

roc be un7 a CmMer mente 1

In lo- watt "Le ront 0 the above

body "1716 bre belly tye teil touch -he pound es a onal tor the hind limbs 7 Chorning colaved out c: aeravs, Junin? the etriée the

Left by hind limbe e-e E1 ter 2em the tail trac': than those
560 /br ( moan

km/hi). This trae of eth canny ised 25.65



T

oTYT*400Zoco.ou.fqedouszutadolUO[TulpeLtseJoo
DUTUOU,"SUITEOWLSFOsAVeTFOUOPBroTpuTYpve?

eqCL085AT*paeuiodrePsouesyGyOQUOUIO8NsOWOFUMOUUE

3..4[°s0UOTROWesssollUNT25e,,

M4&Geropo-FUoTPOUOMO,FOeaAQ*(ry/uygc*eueouw)

C*yUT7*gWOo7petaoaA$-9508UneNOsJou

UTLO91SZUG.OUD4OL
5
CUTPOOTPUT"H8UOaUTYYPpuLYotTurthot

LeJ2T.SnNONULSSOYT
WwW

TT-2suTcomrlwyayO1F4TLSaoa

TUTEoDepUNOTSou}FOYT
77

PdTLOTeSQUTTOLO,pure

GOqYorumtt(_0FOSe&Stvacour

-LTuENTae

UoAQUNAsTLeuTUeLULSte.OFOpceOOMCLAOTT,speaArTusqoedo

$0SOLOYSLLVouLOTSVROGMeesUSTY2,ypTsycuNngef0_0q
oaoaepoLTTyAeUOTQOUIO

3S
lvutueoutItePeGT.ov9pJuvT"IU.8v4}UT

5
Uny

TOONS720VTPootLooY[2PTT4o?,'(27/ux,C*Tuvouw)

GEWUOLJotoASooeasSpoCVTUysoyoO,

002.259ay/uygl*ueou)pveZy/trTZO*LOF
-

9S"
WOL,Popcoordopate 4

OC.NLOCUSOTepeTMOpov~™
evOU3TD.OYZTT?OPIS4FO

AZTolN20.ToepocrisenyToTepcutap,@VUTOPULOCY

ATOCOTLyC7SOTyotWtya4OOWAO7gLC...7GPOWODOTOTF

(7l6T)Sar,O4optsWoTS-LTH3SFPSeBIW
>
SoyoTeed.BTC.WeeyrelSutag*(ot,*autyeic™

OULYOnct2OpeCFVTOuwO,Gs,CVUIMSGQUTTPUTTO4yFSILFsYovo
*
[tenteeaps10.40U

2

uUZACOTSpuTOT.t},voyonoycTFTTL}OF
*NTe.[oqcuzUtopen030.5VerytIONLOLOFLOVOTO

OTSLOOTVIMout,GudO£0paitLvoo

AIT3OMTTSULSuLeUuTAsAqpunoc?

Ble.v¥LwupNL
y

Wee YtyApcedotTS3ISTALa



trove o tun. culted Crom

De aw lLop twee nov obsceved in this crneriment.

DiSCuSSLO,

oxme of Leconotion discove-cd
CU uc course O° this lian locomotion

wee 11to Lelly rug, mJiop. o1

belly run by is celled bcliy welk - toborr-enine,
uoves et @ slov inth no deriod of ruaning during

the locomotory; we 'cr to it es ee Zoom o° celle.
walk likewise a modification o° body wek belly walk

377 text.

Low recorded in 25.03 of is the

edootea to hich Tovever,
the crococile ity srecede mony metres using this gat or, alternetively,
only ew stews moy ce taken Tore over.

end Zug (1974).

Fun, anew "orm of locomotory betveen hich
walk end © lioo where the sarccus 7re very mode io

) cb J 3 &
FT at oO H
t

Pae observe locooto y neitcrn 2lls into a logical
secuence then treir rete 19 fhey are in

o soced in Teble I. Tt is not worthy thet it was
9 to the loconolory petterns sano on

subcecuent o° recordines to conlirm thot they a tted
cecvence. The cover a renee

spccd 0.720 to 10.0 'oa/hr. [t should be noted shat

a short ~ Mey meen mts ).

ue 'enesve posture rocdily cdonted even by G. nalustris guveniles nay

iave value ac nay be the ervotic belly

Zug (1974) hee deseribed on 63

of C.norosus and resorts svecds uo to 64.8 im'he



dia not observegne nor ooserve oo oon owe ndmj. tha m=

OL.ne nethod

Sug ( time token to move one crocodile ) vevtd
to be open to error o measurements. Here we have time locomow' ion
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