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B.C Choudhury, :

8pl, Crocodile Surveyor,

Nehru Zoological Park,

Hyderabad,

To

The Curator,

Nehru Zoological Park,
Hyderabad,

Sir,

Please find enclosed with this letter twWo conies of an article

entitled " Breeding of Crocodiles " written by me as requested by Jyou,

Hope this serves your purpose,

Thank you,
Yours faithfully,

{H.C .CHOULHURY)




BREELING OF CROCOUILES

Whenever there {e an scute shortfall im the Wild population of
any anieal, there will be a sharp decline in brescing., Cratually & tice comes
when without concentrated effort to breed them in some method or other it loses
all 4ts chance of survival, Over the past centuries many mammals, birds and
reptiles have faced extinction eventhough breeding rairs were available isolated
fron sachother,

Crocoutlee belonging to the orvder crocodilia of class Reptilia
ave today facing extinmction move or less almost in the sbove mentioned fashionm,
These clesest 1iving cousing of the extinet Uinoseurs are threatened with
{mmenent extinction becsuse of ceaseless killing of Crocodéiles for their
valusble sking anc inereasihg destruction of their habitats, About three
decades ago they were still in plentiful inm elmost all their range of distrie
bution in the tropical anc substvopical vegions of Africa, Aeia, Australia
anc Central anc South Amevica, Their mumbers have now declined everywhere
anc as many as thirteen ocut of twenty nine species anc subespecies are in the
encangerec list,

Fortunately, before it was too late conservationists all over the
world realised t‘.hh anu !em‘pmums have been provided te many species of
Crocoddles with a ban on killing an¢ trade of Crocodiles, Efforts ave also
being mace to stop destruction of Crocodile habitats, neWer arecs ave being
gazetteu as Sa‘etu;mﬂ for Crocoddles bnd captive breeding programnes are
carried out, to save these unique veptilians which came into the world almost
sizty to saventy aﬁ,‘i {ion years ago., Success in this vespect is encouraging
and many species q‘? Crocouiles have responced Well for actige mandgenent

programnes of lnée populations, Even cvopping on experimental sustained

yield basis has dlmhem startec for Amevican alligator.
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To this date the following species of Crocodiles have been reported

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

(Amorican Alligartor)
{Spectacled Caiman)
{Broad.Snouted Caiman)
(Nile Crocodile)
{Indian Mugger Crocodile)
{Cuban Crocodile)
7. Osteolonis Setxapis {African Dvarf Crocodile)
8. Cxocodvius siamenais ~ (Stamese Crocodile)
In Indie Bavoda Zoo, Ahmedabad Zoo, Jaipur Zoo, Uelhi Zoo and
Madras Crocodile Bank have bred Mugger Crocodiles successfully, the first three
Zoos breeding them since 1960,
Crocodi le breeding can be taken up in the following ways,
1. Zoo breecing and Crocodile banks,.

2, Formation of Crocodile founcations (as suggested by the JUCH Crocodile
specialist Sroups first meeting in 1971)

The shadow of doubt sbout the success of Crocouile breeding has

already vanished with more and move Zoos reporting of Crocodiles breecing in

their Zoos. {International Zoo yesr BookiVolume 2 to 10) Crocodiles with

remarkable longevity record will breed for years once a suitable breeding
envivonment is provided for them,
1. Enviromment anc enclosuress

Surprisingly, eventhough Crocodiles are not cistributed naturally
in the temperate regions of the Globe captive breeding of Crocodiles have been

most succeseful in Buropian Zoos,
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For the purpose of captive breeding tropical and substropical

regions of the Globe are suitable because of environmental factors and

Crocoddles have a natural distribution in these vegions, In tesperate and cold

gones constyuction of tervariuss including heating systems becomes very
expensive and thus is & nepative factor, »

Most of the Zoos 1ike to exhibit crocociles as they draw record
evoud but ignore to provide a good housing for the exhibits, Hardly any
bagking avesw, which is most important for reptilians is provided, Even when
some compromising sort of housing is provided little effort is mace to provide
mates for the mature individuals,

Enelosures 1f built for exhibition purpose is rather simple with
a poor and smell smount of lend sinee the aim is to gshow the visitors an animal
at any time of the visiting hours, But if the enclosure is £or breeding
purposes it should be cifferent in design With ceeper pools and more land avea
\ for basking an. digsing a nest when they lay eggs. The depth of water in the
breeding pool should be deep enough keeping in mind the mating of émo@ilas in
more oven Water than the shallow depth anu the premating courtship involving
a larger wmr arca, Ten to fifteen feet cepth Would be ideal for 2 pool
(but this mey vary with diffevent species),
Breeding enclosures preferally not open to vigitors would be ideal,
Put 4n the ease of it being open to visitors sufficient 1abling explaining the
biologiesl requirement anc Why a few specimens ave kept with less importance to
_exhibition is to be displayed.
1.8, Liphts
Light is an important fector in the enclosures, All veptiles
imluﬁ&ng Crocodfles like bright m@i&nt light at least some hours per cay basking
iné observe a diurnal rhythum of aetivity. There are usually tWe m8in basking
eriodsesearly in the morning an¢ late afterncon. The early morning basking,

¢ has been shown play an important role in the restoration of‘ heat 'lost curing
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the night ond high light intensity during Some seasons of the year activates the
reprowietive organs in crocoddiians, Tiuwe sufficient light 4s & very essentiti
factor, This also helpe in goot growth of vegetatione cround the encloture
providing shelter, shade, and hiding place for the animals, Vegetation also
encures hunidity anc tecpersturs in the Lreeding enclosures, Temperature

being ofie of the main ecologieal anc physical paramgtervs it should be ensured
that a tempev@tuye is maintsined similer to those imown from the wild areas
from wheye the particular spocies have been obtained,

Water of the pool to simulate a natural habitat should be
eireulated in the pool or @ eonstant fiow be maintained, This spert from
glving & simlated Water environment 8lso ensures goot hygenfc condition of
the Tools,

ESTABLISHING A BRESVIN

How with an iceal breeding enciosure veady for 3 breeding
progrémma & suitable breeding group has to be gotheved, Only & healthy
gexually meture pair of Crocodiles 18 usually not enough for this purpose,

To establish & breeding group varicus distinct sizes anv age class of a wild

population or captive resrec crocodiles have to be consiwerec sinee arbitarily

consicered size class will bring infights anc the lavger specimens will disturb,
injure and may even kill emaller specimens,

Crocodiles, particularly the dominent <e ones establicsh &
territory anc ¢rive out other smaller specimens in nature &nd this has been
seen to be tyue in a breeding group in captivity, At Macras Crococile Bank
in 197576 vhen the breeding group Was established two smaller specinens Weve
killed in this way by domirent onmes, 1t is therefore advissble to form &
breeding group of which all the srecisens have been veaved eariler in one group

or at least ave physically of seme size.
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Depencing on the size of the breeding enclosure the total number
of speeimens to be left has to be considerec, One msle to three females i8 a
good sex ratio., The Thailand Croeodile breecing farm verorted that usually
s male Cyococile forms & velationship with oaly two females curing breeding
season but the presence of a thivd female belps in assuring the male to be
acceptabie by at least two females., The above mentione¢ sex vatio has also
been founc to be the case in Africa in the case of Hile Crocodile as shown
by ¥v, Hugh B Cott,

As crocodiles are slow breeders breeding only at about six to
ten years of age (but this ¢t ffers with species to species) it e alvays better
te start with specimens of knoWn age an- sex, This helps in gathering good
gelenti fie data enc also guts down the guessvwork snc exvectations, Uletermining
" the sex of selected specimens ave not a ¢ifficulty, the standard method being
¢ loacal probe S‘; finger to locate the renis of the m2le,

3, PoOL AL CARE OF THE BREELVING GRCUTY

Food should be sinilar as in the wild mostly a variety of
shinals such as insects, crustaceans, rolluses, fish, ecphibians, birds anc
small mamwals, 4As far as possible 1ive foos is prefersd to chopred meat
enrichec With extrs vitaming, livefood s rreforec sm with fur feather

gteey fulfils the total requi resents of the Crocodiles, Crocociles also have

te remain active moving arounu searching for foou thereby inercasing the

metabolism, Leficiency in diet also results in low percentage of epgelaying
and hatehinge

Crocodiles once they reach o vears of age (1,5 metres in size)
surprisingly need very 1iitle cars anc seldom suffers from any cisedses One of
the established Crocodile Famm in Thailand which yaises about 18,000 Cyocodd les
reports that havdly 5. of move than cne year old Crocodile cle of any disease,

However cave should be taken about quality of food and hygine of the pools,
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Once & breeding group starts breeding they continue to breed
and there number increases every year, With the same resultant groups more
breecing populations cen be formed and lent to other institutions for further
breeding programes or Crocodile founcations can be formed for propagation
of these endangered species,

To sum up & breeding rrogramme Would succeed With the following
factors,

Climate,
2, Good breeding enclosures,
3, Good Breecing population with a good sex ratio.
4, Good hushandry conditions,

In India now we have taken up Crocodile conservation in a much
larger scale involving all the three species of Crocodiles found in India, In
this, Wwild laid Crocodile eggs are collected and hatched in artificial hatecheries
and the young ones are reared for more than eighteen months When they reach about

1.5 mts in size., This eliminates the loss of hatechling as haprens in the case

of natural nests precated by various predators, The reared Crocodiles would e

then release into gazetted sanctuaries affording sttictest protection, At the
same time Covernment of India encourages captive breeding programme of Crocodiles
by various Zoos,

Gharial (Gavialis gangeticus) the North Indian long snouted fish
eating Crocodile which Was almost on the verge of extinction is slovwly being
rehabilitated with more then six Indian States vunning projects to save them.

Salt water or Esturine Crocodile {Crocodvius morasug) once had
an sbundant distribution from the West Coast of India to all along the East
Coast upto Northern Australia is noVW restricted in Indie to Sunderbans, Bhitar
Kanika of Orissa snd Andaman Islands, Projects for breeding and establishing

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




Indian Mugger Crocodile vestricted to small pockets in almost

all the States of India is getting & fresh lease of 1ife with the acoption

of 1972 Wild Life Aet anc ginilar conservation measures,

BINOL €, CHOULURY

Spl, Crocodile Surveyor[Research Scholar,
AP, Forest Department,

Crocodile Conservation Project,

Nehru Zoological Park,

Hyderabad=A,F ,




Whenever iLhere is an’ acuce shorctfall in the Wild populaticn of
any animal, there will be a sharp decline in breeding, Gradually a time
£

comes when without concencraced effort to breed them in some mechod or

other i ses all its chance of survival, ver che past céncurics many

mammals, birds,and reptile ave faced extinciion eventhough breeding
pairs were available isclated from eachc
Crocodiles belonging Lo the
t’af*ﬁ [ 7 g :
hawve— L oday iagﬂy ~ne—same—oroblem—ef—becoming- extinctimore or less almost

he ve menc ioned fashion, hese clasest living ceunsins of the

i

bdinosaars are threatened with immenenc extinciion becauce of

ceageless killing of Crocodiles for their valuable sking and increasing
Y

1 .
Ahed e - ago
“ehe habitats, Abcuc Lhree’ decades zkm®r they were scill

descryction of ek

in plentiful in almost all their range Im oche xap of diésitributiony in the
¢ s |

tropical and sub-iropical regions of Africa, Rusx Asia, Auscralia and

Q&ngrdl?E%uLn America, 71heir numbers have now declined everywhere and
, as maﬁy ac thitteen ou. of twenty nine species and sub-species are in che
endangered list,
Fortunately, before it was too late conser atguuktall over cthe world
realised this and lecal protections have been (?WTEATi many species of
Crocodiles with a ban on killing end crade of crocodiles, Efforte are also
desiriction of crocodile habiiais, newer areas are being
sanctuaries for Crocodiles and captive breecding programmes are
e Lhese unique repiilians which came inio the world almost
eventy million years ago. CSuccess in chis respect is encouraging
and many species of crocodilions have responded well for accive management

ammes of larpe populaticne, Even creppifig on experimencal suscained

yield basis has also been stariced for American alligacor, (AkigthQI4@@55656@§@g
gxo¥eY missipspinsis) '

3 . t‘t }‘u\ e

1o this date the fellowing species of Crocodiles haveAreportedisy—tbeemr

s % 3
bred in captive condiicions in many %ﬁgfﬁrs of the world, .

1, Allipator misciscpinsie { American alligator,)

. Laiman crocodilus “( Skmtffﬂilcgd Codiman
Caiman mﬁ { Rvozd - S'nﬂv\"'e.»-, @J{nmn)

Crocodylus nilecicus - (Nile Crocodile)

D

Crocodylus palusiris {Indian Mugger (rocodile)
Crocodylus rhombifor™ ¢ cikbaw (/Y‘(IZMv"/Li’; )
COsceolomis Leirdpis (A—tﬂ Cann M«{ sz‘nlj&)
Crocodylus siamé i c Siﬁml&& C’W}Ccroln 'zz,)

in India Baroda 4co, Ahmadabad %4oe, Jaipur 4co, Delhi Zoo and

Madras Crecodile Bank have bred Mugger Crocodiles succescfully, iLhe first

three Zoo# breeding rLhem since 1960,
Crocodile breedingican be caken & X up in &i%£ (he following ways,

and Crocodile banks,
f Crocodile fonndatins.- {as suggested by the W,U.C:N. Crocodile

meer ing in




shadow of doubt &bout iLhe success of Crocodile breeding X has

already vanished wich more and more @oos ¥Epo¥iBL reporting of Crocodiles
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is. a nagetive fac

Moet of Che "¢ like Lo exhibic crecodil
crcud bup "ignore’ Lo provideée-a gond’ housing for il

basking areag which is mos. important for reprili

:
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some ctmpromising sort of housing is provided 1i
provide matee for iLhe mature- individuals,
; built for exhibition
poot and sme amcunc of land - sibce the aim if vQ Show the visitore an animal
any .ime of the visicing 'hours, 'But if Lhe enclosure is fc eeding purposes
t should be different in design wiiLh deeper pools and more
basking and digring a nest when Chey lay €gg he’'depth of wa
breeding rool should be deep enough keeping in mind the macing of
in more open WaiL€r than the shallow depih and the pre-mating courishif

a -larger Wwacer area, len to Fifteen feer depth would be ideal for a

{but Lhis may vary wiih different species)
Breeding enclcsures pref€rably noc open Lo visitLors wWould be dk ideal,
Bur in the cacse of it being open Lo visitors di3xKigmkx sufficient tabliipg

labeling explaining ihe biclogical requirement and Why a.few specimeng &re

kept wich 1€ss imporiance to exhibition is (o be displayed,

&hj Light s
an important factor in the enclesures. All repciles including

a
g

: c v E e e o . oo
early in the morning and . lace aiternoon, E 2 basking, it has
been shown play an imporitent roleé in ithe re ea. losc during the
night and high light incensity during some ason of ithe yeor active
reproductive ‘organs in crocoditiane, 7Jhus
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facLor, 1his also helps &n geood growih of vegeracions around < ‘losure

providing shelcer, shadé,and hiding place for Ghe animals, Vegetation also,

Contid,.q»




ensures humidity and cemperaturevin _Lche breeding enclesures, lemperacure

being cne of ithe main echological and physical paramecers ii¢ should be
ensured that a temperaiLure is mdincained similar Lo those known feom cChe
wild areas from where Lhe particular species has ‘been obtained,
Waror of ihe pocl, Lo simulaie a nacural habicat should be
irculaced in the 'poorl or a constant flow be mainctained,  lhis,aparc from
e WaLEe]

iving a simulaced/envirenmenct .also ensures good hygenic condiiLion of Lhe pools,

S1ABLISH ING

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

suitable breeding group has to be galhereéd. OCnly a healchy sexually meiure

air of Crocodiles ‘is usually nou. enocugh for cthis purpose, 1o establish

breeding

group various discinct siZes and age class of a wild population

Or capicive reared crocodileshas to be considéred sincé arbicrarily considered

WA

injure and may even kill :smaller specimens, Mok

J
"/

ending cn cthe sjize of Lhe breeding enclosure che total number of

specimens to be left has to be considered, @née male Lo (hree female is a

r

good se€® racio, 1he Thailand Crocedile breeding farm reported that usually
a male Crocodile forms a ralacionship wWich only tWo females during breecirg
season but Lhe precence of a third female helps in assuring che male to be

; alsoc
femal€s, "71he gbove men.ioned se€x racio has/been

acceprable by at least two
fourd tc be the care in Africa in LHe case of Nil€ Crocodile as shown by
br, ‘Hugh B Coig,
Crocodiles, particularly the dominent ones establish a territory
and drive out other smaller specimens in nature and chis has been seen
Lo be true in.a breeding group in caprivity, At Madras Crocodile Bank
in 1975/76 when Lhe breeding group was esuablished (wo smaller specimens
were kiiled b®= in this way by dominant ones, It is cherefore advisable
to form a gxaup breeding group of which all the specimens have been reared

¢arlier in one group or at leasct are physically of same size

- @
v

A8 crocodiles are slcw breéeders breeding only at about six to ten
years of age (buL ihis differs wiLh species ‘Lo species) iL‘is always better to
start wich specimens of known age€ and sex,  Thie helps in gathering good
scientific data and also cuts*down .the guesswork  and GXpecﬁaLinns. Decermining
Lthe sex of selecred specimens are not a difficuley, Lhe siandard mechod being

elecael cloaeal probe by finger co locaie the penis of the male.,

3 . Food and Care of ihe Breeding Group:

Food should be similar as in ithe wild, mostly a varieLy of animals such as
insect e, crusitaceans, mallascs, fish, emphibians, birds and small mammals,
As for as possibké live food is prefered Lo chorped mcat enriched wich
extra vicaméns, Live food wiLh fur feather etc fulfils che tosdl
requirement s of the Grocodiles, Crocodiles alsoc have to remain aciive

~moving arcund searching for food Lhereby increasing che metabolicm, Deficiency

in diet zlso resulis in low percentage of eggd laying and hairching.




€, once they gxegxxmarreach gwo

very litile care andieeldom suffers

ed Crocodile Fam in Thailand which raises
Crocodiles ' reports that hardly 5% of more than one year
‘.'VVU\I v

die of 'disease Hovever care chould be vaken abouir fesg qualiiLy amxhegine of

food _and hygine of the porls,

Once a breeding group scarte breeding Lhey concinue
number increases every year, With Lhe same resultant groups more

populaticns can be formed and lent ©o ocher ineciculino For farcher

programnes, #FE or Crocodile foundariors can be formed for propagacion of

species,

1

up a breeding programre would succeed wich che following

aLe,
Breeding enclosures,

o

Breeding population wich a‘good sex racio.

husbandry condic ions,

1n§ia now We have taken up Crocodile conserv cdon in much
larger scale involving all the Lhree species of Crocodiles found in 1lndia,
in Lﬂi?iWild laid Lrocodile eggs are collecied and hatched in arcificial hazchergs
hatcheries and the young onee are reqred for-more-uhan &ighg{en monpihe-wWhen vhey

reach abeut &,

hacchling as

re-dat &d by various predairors. The re: red crecediles would

gazerLed sanciuattes affording siictest provect icn, ' Ag the same ime Government
e , S . 0of (rocodiles
of India encourages captive breeding prog ramme/by various ®8 4Leoos

GhHarial (@avialis gangéiicus ¢ "Norch Indian lopg smnouted

eating Crocodile which wes ‘almosi on iLhe verg I extincticn is slowly being
reéhabilicaced vith more ‘han six ‘Indian Scaices running projecis Lo cave cLhem.

Salt water or fu;%_% ne (rocedile (Crocodylus porosus) once had an

P s = et s

abundani dj<t q«{LLlﬂn évn" Jﬁffzzcg Coast of Indiaifo all alonmg the East Coast
upto Northern australia is now resiricted in-India Sunderbans, Bhitar Kanika
of Crissa and Andaman Islands, = Projecis for breeding a escablishing of Sanctuaries
for Lhis species are already in progress in all Lhess

Indian Mugger (rocndile rescricted Lo small pocket-e-imr all most

India is getcing a fresh leace of l fe 3kk with che adoption of

Wild Life &ct and similar conservation measure s,
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