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Fron be,25.28.1977.
B,Cahoudhury , :

Spl. Croeodile Surveyor,
Nehru Zoological Park,
Hyderabad,

To
The Curator,
Nehru Zoological Park,
Hyderabad,

Sir,

Please find enclosed with this letter tWo copies of an article
entitled " Breeding of Crocodiles " written by me ag requested 4 fou,
Hope this serves your purpose,

Thank you,

Yours faithfully,

(H.C ,CHOULHURY)



OF CROCOVIL

Whenever there ie an aeute shortfall in the Wild population of

any animal there will be a sharp decline in breacings Gradually a time comes

when without concentrated effort to breed them in some mathoc or other it loses

all {te chence of survival, Over the past centuries many mammals, birds and

reptiles have faced extinction eventhough breeding pairs were available isolated

from eachother,

Crocoutlee belonging to the orver erocodsIfe of class Reptilia

are touway facing extinction more or lese almost in the above mentioned fashions

These clesert living cousina of the extinct bincseurs are threatened with

dmmenent extinction because of ceasaleas killing of Crocodiles for their

valuable skins anu inersasitg destruction of thefr habitats, About three

Gecates ago they Were still in plentiful in elmost all theiy range of distri
bution in the tropical anu subetropical regione of Africa, Asia, Australia

anu Central enc South America, Their numbers have now ceclined everywhere

AN. as pany ag thirteen out of tventy nine species anu subsepecteos are in the

endangered Mate

Fortunately, before it was too late conservationists all over the

Worle realiseu this anu legal protections have been proviced to many species of

Crococtles with a ben on idlling anc trade of Crococtiles, Efforts are also

being mae to stop destruction of Grocectle habitats, never arecs are being

gazetted as Sanctuaries for Crocodiles anc captive breeding programmes ore

earried out, to eave these unique reptilfans which cama into the World almost

sixty te seventy oi lion years ago. Success in this respect 4s encouraging

and many species of Crocoulles have responded Well for actige management

programmes of large populations, Even cropping on experimental sustained

yield basis has also. been startec for démerican alligator.
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To this date the following epecies of Crocodiles have been reported

to heve bred in captive conditions in many parts of the world,

de Allfeator alsetserinata (dneriean Alligator)
(Spectacied Caiman)

3. Caioen lativoatris, {BroadeSnouted Caiman)

&, Croeodyius nilaticus (Nile Crocodile)

(Indian Mogeer Crocodile)

6. Grocodylus xhombifer (Cuban Crocodile)

7. Ogtepionig tatranis (African bwarf Crococtie)

8. Crococylus siamenais (Stamase Crococite)

2. Catman

$. nalustria

In India Beroua Zoo, Ahmedabad Zoo, Jaipur Zoo, Delhi Zoo and

Madras Crocodile Bank have bred Mugger Crocodiles successfully, the first three

Zoos breading then since 1960,

Crecodile breeding can be taken up in the following

1. Zo breeaing and Crocodile banks,

2 Formation of Crocodile founcations (as suggested by the ZUCA Crocodile
specialist Groups firat meeting in 1971)

® %29 BREEVING ANY CROCQMILE BANKS

The shadow of doubt about the success of Crocoile breeding has

slready vanished with more anc more Zoos reporting of Creeodi les breecing in

thedy Zoos, (International Zon year BookiVolume 2 to 10) Crocodiles with

remarkable longevity record will breed for years once a suitable breeding

anvironment is provided for them,

1. Environment anc enclosures?

Surprisingly, eventhough Crocociles are not oistributed naturally

in the teeperate regions of the Globe captive breeding of Crocodiles have been

most successful in Zcos,
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For the purpose of captive breeding tropical and subetropical

regions of the Globe are suitable because of environmental factora and

Crocodiles have a natural Gistribution in these regions, In temperate anc cok)

Zones construction of terrariuma including heating systems becomes Very

expensive and thus is a negative factor,

Most of the Zoos ike to exhibit croceciles as they draw record

eroud but ignore to provice a good housing for the exhibits, Hardly any

basking areas, Which is most important for reptilians is provided, Even when

som compromising sort of housing is proviced little effort is mace te provides

mates for the nature incividale.
Enclosures 1£ built for exhibition purpose is rather simple vith

& poor and gaall amount of lend since the aim is to show the visiters an aninal

at any time of the vieiting hours, Sut if the enclosure is £-x breecing

purposes it should te alfferent in design with pools anu more land area

for basking an. ai getng a nest when they lay eggs. The depth of vater in the

breeding pool should be deep enough keeping in aind the mating of Crococfles in

more oren Water than the shallow depth anu the premating courtstfp involving

& larger water areca, Ten to fifteen feat cepth Would be dveal for 2 pool

(but this may vary with different species).

Breeding enclosures preferally not opan to visitors Woule be ideal,

But in th85 case of it being open to visitors sufficient lebling explaining the

biologics! requirement anc Why a few specimens are kept with less importance to

"exhibition ig to be displayed,

Yea, Lights

Light te an feportant factor in the enclosures, All reptiles

including Crococties like bright raatant light at least gome hours per cay basking

nd observe a diurnal rhythue of There are usually tee stin basking

erlodgeesarly in the norning ane late afterncon, The early sorning basking,

¢ has teen shown play an iaportant role in the restoration of heat lest caring
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the aight end high light intensity during ¢cm seasons of the year activates the

ive organs in crocodilians, Tima sufficient light fe a very evsonticl

festor, This also helps in goes grovth of vegetations crouns the encloeure

providing shelter, shace, and hiding plece for the animls, Vegetation also

enoures horidity ana terpertture fa the breeding Tenperature

being ofe of the sein ecological anu phyeical paranaters it should be ensured

that a tenperature is maintained sind lar to those known from the wild areas

from where the particular species have been obtained,

Water of the pool to simiate s natural habitat should be

circulated in the pool or 623 constant flow be maintained, This apart fron

giving e simulated water environment @ise ensures good hygenic condition of

the Pools'.

9. ESTABLISHING A BREEVING. GROUPs

Now with an iceal breeding encicsure ready for & breecing

programm a suitable breeding group has to bs gthered, Only 6 heelthy

sexually mature pair of Crocowiles ie usually not enough for this purpose.

te establish & breecing group various distinct sines anu age class of a wild

population or captive crocodiles have to be cere since arbitari ly

eonsivered size class Will bring infights anu the larger specimens disturb,

injure and wey aven kill eral ler specimans.

Crocodiles, particularly the dominent e ones establish a

territory ano orive out other eraller epacinens in nature ane this has been

seen te be true in a brecding group in cantivity, At Maras Crocodile Bank

in 1675476 When the breeding group Was established tvo speeinens Were

killed in thie way by domirent ones, 2t is therefore auvisable to form a

breeaing group of which all the srecireng have been reared earlier in oné group

or at least are physical ly of same size,

one
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Depending on the eize of the breeding escicsure the total nunter

of 'specinens to be left has to ba ecnsicered, Ona male to three females 18 8

good sex ratio, The Thafland Crocodile breesing farm rerorted that usually

a male Crococtie forms a relationship with only tw. females curing breeding

- geason but the presence of a third female helps in sesuring the nale to be

acceptabie by at least tve females, The above mantioned sex ratio has also

been founs to be the case in Africa in the ease of Nile Crocodile as shown

by vr, Hugh B Cott.

As crocodiles are slow breavers breeding only at about e1% to

ten years of age (but this differs with species to species) 14 ie always better

te atart with syecimens of known age an. gex, This helps in gathering good

setent!He data enc also euts down the guesework anc expectations, Leternining

the sex of selected specimens sve not a difficulty, the standard method being

tleacal probe by finger to locate the renis of the mile,

ToT PeTTLING GPooTy3, Foor

Food ghouls be similar as in the wild mostly @ variety of

such ae insects, crustaceans, molivece 15 fish, eonhi ans, birds andbi

small mammals, As far an possible live fons is prefered to chopped meat

enriched With extra vitenina, Live food is preferec am with fur feather

ates, fulfils the totel requiresents of the Crocociles, Crocodiles also have

te remain active soving arouna searching for foou thereby tha

metaboliem, in ciet also gesuite in low percentage of egg-laying

and hatchinge

Crocociles once they reach twa yeare of age (1,5 metres in size)

aurprisingly need very cars anc gelcom suffers from any Ona of

the established Crocodile Farm in Thailand which raises about 16,000 Crococt les

reports thet hardly 5% of sera than cne yesr ©id Crocodile cle of any disease.

However care should be taken about qua lity of foot and hygine of the pools.
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Once a breeding group starts breeding they continue to breed

and there number increases every year, With the same resultant groups more

breeding populations can be formed and lent to other institutions for further

breeding programmes or Crocodile founcations can ba formed for propagation

of these endangered especies,

To sum up a breeding programme Would succeed With the following

factors,

1, Climate,

2, Good breeding enclosures,

3. Good Breacing population with a good sex ratio.

4, Good husbandry conditions,

in India now We have taken up Crocodile conservation in 82 much

lareer scale involving all the three species of Crocodiles found in India, in

thie, Wild laic Crocodile eggs @re collected and hatched in artificial hatcheries

and the young ones are reared for nore than eighteen months when they reach about

1,775 mts in aize. This eliminates the loss of hatchling a3 beprens in the case

of natural nests precated by various predators. The reareo Crocodiles would te

then release into gazetted sanctuaries affording stfictest protection, At the

sane time Government of India encourages captive breeding programme of C rocedi les

by various Zoos,

Gharial (Gavialia eaneeticus) the North Indian long snouted fish

eating Crocodile which wag almost on the verge of extinction is slowly being

rehabilitated with more than six Indian States running projects to gave them.

Salt water or Esturine Crocodile (Crocgdvlus norosua) once hed

an eabunuant distribution from the West Coast of India to all along the Bast

Coast upto Northern Australia is now restricted in India to Sundertans, Bhitar

Kanika of Oriesa ena Andaman Islands, Profecte for breeding and establishing

of Sanctuaries for this species are already in progress in all these places.

Contd. .
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Indian Mugeer Crocodile restricted to small pockate in almost

all the States of India is getting a fresh lease of life with the adoption

of 1972 VZ14 Life Act anc simiar conservation measures,

awe

BINOL €, CHOUMURY

Sp1, Crocodile Surveyor{Research Scholer,
A.?, Forast Vepartment,
Crocodile Conservation Project,
Nehru Zoological Park,
RycerabauA,P
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BREEDING OF CROCODILES

whenever chere is an acuce shortfall in che Wild populaticn of

any animal, chere will be a sharp decline in breeding, Gradually a time
comes when Without concencraced effort to breed chem in some mechod or
o.her it loses all its chance of survival, Over che pase cencuris many

mammals, birds,and repriles have faced even.heugh breeding
+pairs were available isclaced from eacho.her,

Crecodiles belonging Lo whe order Crocedilia of class kepciliaARhave voday factWy phe came_problem-efbeecoming extincusmore or less almost
in the above mencioned fashion, 'hese clesee. living ceusins of the
extince Binosaears are t hreacened With immenenc extinccicn because of
ceaseless killing of Crecodiles for cheir valuable sking and increasing
destruction of DEI abicacs. Abcuc chree cecades aheen they were scill
in plenciful in almosce all cheir range ém oe ssap of déscributions in whe

as many as thifceen ou. of twenty nine species and Sub-Species are in che

endangered list.
;

Crocociles with a ban on killing end vcrade of crocodiles, "Efforts are also
being made to stop destruction of crocodile habiva.s, newer areas are being
gazevte@ as sanctuaries for Crocodiles and captive breec ing programmes are
carried our, bo safe chese unique repvilians which came imo che World almost

sixty to seventy million years ago, Cuccess in chis respect is encouraging
and many Species of crocodilinns have reSponded well fer active management

programmes of large pepulaticns, Even creépping on evperimencal sus cained

enxokey missipspinsis)

+

ropical regions o; Raxx Asia. Australia and9

Cent ral PeauL h america, Their numbers have declined ywhere and

it ever che worldFortunacely, before ton lace conséra
realised this and le-al protections have been any specter cf

yield basis has also been scarred for american (Altégacor/@66 56666666

fellewing speds, of Crocodileto this dace che bave core
have

of whe world, .bred in cepeive in many

1, Alligator nissiscpinsi¢ -

€ american Alligator.) .

2, Laiman crocodi lus

Crocedylus nil.cicus (Nile Crocodile)m
a

w
& Caiman

7. Csceolomis Lei (Atri can
&, Crecodylus siaménsis € Stamer Cre cooks le )

6.Greceaylus rhembifor ¢ Ovezodhe. )

In India Bareda rn, Ahmadabad @co, Jairur 4eo, Lbelhi 6600 and

Madras Grecocile Bank have bred Mugser Crocodiles successfully, che first
ihree 4no# breeding chem since 1960,

Crocodile breeding can be caken a & up in d#£¥ che following ways,
Goce breeding and Creendile banks,

2. Formacicn of Crocedile fonndatins.- das suggested by che U.U.C3N. Crocodile

1

epecialisc Groups first meeting in 1°71)



ZCO BPI LLING CRCCOLILE BANKS;

ahe shadow of doubt abou che success of Crocodile breeding ax has

already vanished wich more and more dros Bre reporting of Crocodiles

breeding in their GMOS ( Internavienal Gon Bonk)Volume 2 to 10}

Crecodiles with remarkable longevity record will breed fer ye..re once a

Suitable breeding sem envirenment is previced fer chem,

ENVIECNMEND aND

Surprisingly, evenchough Crecociles are nov discribuced nacurally in che

cemperare regions of che Globe caprive breecing of Crecediles have been

Glebe are suirable becauscyenvirenmemal facic re ana Crececiles have a

Nacural distribution in regicns, In cemperace and cela Zones

o£ cerrariums including heaping sysvcems BKeKauxe becomes very expensive and chus

Moet cf the ECOG Like Lo exhibic crecediles.as chey draw record

*

is a negetive

ercud bur ignere to rovide a good heusing fer che exhibits, Hardly anv

basking areug which is mose impertant for reptilians is previcec. Even when

some cempromising sert cf heusing is previded little effen is made to

provide mares for che mature. Biinauividuals,

Enclosures if built for exhibition purpese is racher simple with 5

poet and small ameune of land sirce the aim ie ca show che visitors an animal

at any -ime of che visiting heurs. Bur if che enclosure is for breeding puiyeces
it should be different in aesign wich Geeper pools anda more land area for

basking and digs ing a nest when chey lay eggs, ihe derth of water in che

breeding rool should be deep enough keeping in mind che macing of Crecocj lcs
in mere open than che shallow depeh and che pre-mating couteshi; involving
aclarger Weaver area, Len co Fifteen er cepth woule be iceal for a porl ea
(but chis may vary with different species)

labeling explaining che biclogical requirement and Why a-few specimens wre

kept with less imporcance Lo exhibicien is co be displayed,

Light is an important factor in che enciesures, All repriles including
a

Crocodiles like bright radiane light at leact scme heurs per day basking and

observe a diurnal rhychum of activity. 'here are usually cwo main backing pericds
= early in che morning anc lave afternoon, ihe early mon ng basking, it has

been shown play an important rele in che of hear lose curing the

nighe ana high ligh incensity during some seasen of che ye © accivaces cho

reproductive organs in crocediliane, hus sufficienc light is o very esremial.

faccor, 'his also helps in" gona of vegeLacicns arnund che enclosure

previding shelrer, shade,and hiding place for she animals. Vegeraticn also,

ot Lf -CONLG soe

oe

For thEve rose of
Cing eropical and sub-crepical resiens ot h

Breeding enclesuree preferably noc cpen co visitors would be ak ideal,
Bur in the case of it being open co visicors Gixkseuku sufficient tabetagg

iB aly Light



Sa a Crocodiles, particularly the dominent ones establish a terrivory

Food and Care of che Breeding Group:

ensures humidity and céemperatur in che breeding enclrsurs. jemperacure

being cne or che main ecko logical and physical paramecers iu sheula be

ensured chat a vemperature is mainvained similar co chose known from che

Wild areas from where che particular species has been obcained,
Wacor of che pool, ce simulace a naural habitat should be

circulaced in L 'pocl or a flew be maincained, ihis,apare fromconsia ne

giving also ensure! gece hypenic aon ls,
+

2 ING a BRIEDING GROUP;

Now with an ideal breeding enclosure ready for'a breeding programme

a suitable breeding group has to be g.ghered. "nly a healchy sexually
pair of Crocodiles is usually now encugh for chis purpese, io eacablish
a breeding group varicus aiscinct sizes ana age class of wild populacicn
Or caprive reared crecedileshas to be considé red sincé arbitrarily considered
size class Will bring inefighes and the larger specimens will disvurb,

bepending cn che size of che breeding enclosure che tcral number of
specimens

Specimens io be left has to be censicered, ne male co unree female is a

gocd se® the {Thailand Croccdile breeding farm reporced chat usually
a male Creendile forrs a rdbatienship Wich only wwo females during breecirg
season but che presence of a third female helps in assuring che male to be

acceptable by at least cwo females, 'the above men.ioned sex racic has/Bees

found ic be the Cace in Africa in whe case nf Nil€ Crocodile as shown by

Tam,injure and may even kill smaller

Ur, Hugh B Coit,
aRIK

ana drive cut ovher smaller specimens in navure and chis has-been seen
Lo be true in.a breeding group in captivity, At Madras Crecndile Bank
in 1975/76 when whe breeding group was es.ablished cwo smaller specimens
were kiiled bax in whis way by dominant ones, Ie is cherefore advisable
to fcrm a gxaup breed ing group ef which all che Specimens have been reared
¢arlier in one greup or au leasi are physically of same size,

As are slew breeders breeding only at abcut six to ten
years of age (bu. chis differs wich species .o species) ic-is always better to
Start Wich specimens of known age anc sex, this helps in gavhering good
scientific data and alsn cuts"down the guesswork and expectaicns, Decermining
Lhe sex of selected specimens are no. a difficulty, che svandard mechod being
edecael cloecal probe by finger to Iccace the penis of the male..

Fooc sheuld be similar as in che wild, mostly a variecy of animals such as
r insé€cis, crustaceans, mollescs, fish, emphibians, birds and small mammals,

As for as possibké live. food is prefered vo chorpec meat enriched wich
vitawéns, Live ford with fur feather ete fulfils che conal

requirements of che Crocediles, Crocodiles also have to 1emain acrive
moving arcund searching for food whereby increasing whe metabolism, Deficiency
in diet also resulis in low percentage of egg4 laying and hacching.



Crocediles, once Lhey axamexmarreach cwo yeare of age (1.5 meures in size)
surprisingly need very litile care anc. seldom Suifers from any disease, of
ihe es Crecodile in Lhailand which raises abcut 18,000 thausand
Crocedilss reperts chat hardly 5% of more chan one year old Crocedile
die of diseas¢, However care sheuld be vaken about Feaw quality anéehexkne of
foo and hygine of the porls,

Once a breeding group scaris breeding whey conc-inue Lo breed and cLhere

number increases every year. With che same resultant groups more breeding
pepularicns can be frrmed and lent to ovhe r further breeding
pregramies, BBR Or Crocedile founcaLicns can be fermed for propagacicn of
these endangered species,

Lo sum up a breeding programe wruld succeed with che following

Ze Gocd Breeding enclosures

3. Gocd Breeding populavion with a gored sex racio.
4, Good husbandry condicions,.

In 'India now We have Laken up Crocedile conserv céon in'much
larger scale involving all che three species of Crecodiles feund in India,
In this wild laid trececile €ges are cellecced and hatched in Barchergs
hatcheries and the yeung onee are re .réed for-more uhan €igheen months when chey

dhis Inse of hacchlire as haprens in che case of nacural nesis-
sO

ig
FY

4

by various preda.ors, ihe re red creceedilee woula be chen
gazecced Sanciuattes affording svictest protectien, Av che same cime Government

Ghartal G@avialis whe North Indian long snouced fish
facing Crocodile on che verge of excincricn is slowly being
rehabilicaced With more han six Incian Saves running projecee co save chem,

upto Nort he rn australia is now restricted in India to Sunderbans, Bhitar Kanika
Crissa am Andaman Islands, Frojecis for breeding anc eeablishing of Sanctuaries

fer chis are in progress: in all chese places,

Scaces, of India is peccing a fresh leace of life akk with che adoption of 1972

ae eel tae

34

1, Climace,

a

i
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tid ie GOOe 8 @ .

Salt water

2

Wild Life anc similar ccrservation measures, ~ -_

dnb one.



BREEDING CROCODILES Gy)

hone.

aM tk
tha. a.

eAsdy Bua

Rk Com extinct.

panactiAr

f: Who.ate CO.

Arp RUIN 2
__WE

bas aloo bem jtotteef

dyeriewtin aU getor
(Hoiyolen miss sipamsis)



-\xzr

EMRoaoh
Type

>

le \,RAID,a"

"SAND

[usAromatfedpaperyyeaaNop!
Sv

ce

aA

Y
VarS

a0
tinoy Aram

vaGarePH

tereDg

CPO)WLWWON)sapereAybperQ5

"woyyemhyorD»

OyTY
eR

reyme
ryPONwrenoO

womey)sareeapeSyy>

STFFPLeA

v 8TUG

"WOY77)VFA){p

fron,9



yy, LALRA Wee\- i.a,

LN wcAA wrembe

+ ren,

LOW OV? co 4 4
ria VA

ea

Nox 4
te, uy

iis mw

yt mabe an ise AK
eam senatiasntiedli pl wae,

~ te Np et tere oe

auves
Ce

_ Ww.

Af



wal G

Opie
£ gm lye Labia arfy

rs o }

hoi) u

»
--



voySIM

"My
And

a
TOLeooepeme

DARINTOAT

eeprot
poNeboiyrngey

soyhyAfomAMNyAYVv)
Aoryy91

hg
~

Wi



*

ad _ chy eweMe Ve -&pee ca SeontS ry

a

ity _

Cate A

bry
oi udky /) Darr S1Ze.

sper
1

ap LUWay Big beer carp ot lees?



hes Ary be gerthere
a Loam bands Ory wa heey Arnel, mete juiv A Creek le

ws

4 Cypred, Rew Gs

¢ . Nase enw

om De sie M t ng andere

cab Aow

as yaa" pet ED gs ARS A mn ee AE ga It RN Io per!

hel}rs -£\ ade,

AK ks AandeD



1

hySm Men

He



CDG
howk? Doin lew Jn fr Ld ~

a Aa wenw~e LQ . A er assble Lire {7 id
breferes t

yned™ em AD wht vy

hating ~ é j Sait
Ley

Crs Thedford iA TOL ye jer 1¢,@
My

Mey

be

wp
WAC

3

t & rz Ie

ne MO he Peter, oy Crreobdy Cmirre tia AU

L~ mwriwery te» AL [OY
cosh

clk he- bw Apev es

At New Oethen ty now nkcfd

A)

rerxprchyA syne

972



! 1 J

@
1 i

;

D
ey

Al
er
t


