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Paper No 18

* PARENTAL CARE IN THE CROGODILIA, WITH SPECIAL -
REFERENCE. TO CROCODYLUS NILOTICUS o

Hugh B. Cott <M@

Selyyn College, Cambridge 1

Maternal Care during the Incubation Period-

. ‘ :
Care at the nest

Tt was well known to writers of the ancient world that the Nilé crocodile
mounts guard over the nest, Aristotle (trs. Cresswell, 1362) writing in the -
fourth century B.C., says: "The river crocodile produccs as many as 60
eggs, which are white. She sits upon them for 60 days". According to

Pliny (trs. Holland, 1601), "The female laycth cggs as big as geese da, and
sitteth ever upon them oyt of the water™. Both writers correctly assumed

that parental duties devolved upen the mother; and Solinus (trs. Golding, _ -
1587), who writes "In cherishing up their young, the male and female

keep their turns", was mistaken in believing that the male of this qucics/
takes any share in these dutics.

During the whole three-month incubation period, the female remains in
attendance, at or near the nest, though her behaviour differs i accordance
with the selected site. When the nest is bepeath a tree, surroupded by
buysh or otherwise shaded, the parent generally lies directly on the nest,
with the throat or thorex above the egg-chamber. Nests in more opea situ-
ations are watched from nearby sites affording shade to th% guardian creco-
dile. In Zululand, Pooley (1969a) found ncsts that were guarded from as
many as three additional sites, where shade ranged from light cover to
dense tunnels of vegetation from-which only the animal's snout protruded.
In places where the ropkery is fully expased to ingolation, for example on
open sand-bars or beaches, brooding females visit the water periodically
during the heat of the day, in accordance with requirements-of thermal _
control, discusscd elsewhere (Cott, 1961). Sych bchaviour has been seen
at many breeding grounds on the Victoria Nile. On Central Island, Lake-
Rudolf, Modha (1967) found that cven dyring the hottest hours when other

" crocodiles werc in the water, females were secn on the rookeries: "At
intervals they would go down to the water to cool off but were soon out again
and lying near the nest", |
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In some specics the female constricts a special shelter from wluch she

can keep watch over the nest. Writing of the Marsh crocodile C. palustris

in Ceylon, Waytialingham (1380) states that the females will sometimes £o
for a quarter to half 2 mile to find a suitable sandy site for the nest. "They.
“make, first, a large hole for themselves to live in during the day in order to
watch their eggs, and then make a small hole ncar and sometimes at the very
mouth of the previous one, and lay eggs in layers ..." He further states
that the females will not allow anybody to go near the nests, that they make a
fearful roaring and attempt t9 attack anyone who approaches; and that they
keep a strict watch-and seldom or never quit the nesting place during the day.

Referring to the Estuarine crocodile C. porosys Loveridge (1946)
reports that the mether digs two wallows wider than, but not so loag as, her
body, closc to the nest. Thesc wallows svon fill with water, and in one or
the other the crocodile n,mqnb during the period ¢f incubation. The female
of the American allig ator 4. Iississippicnsis similarly constructs a nest-
side wallow or den from which the nest con ho cuarded during the incubation
period (Clarke, 1383; Reese, 1907).

Predatory enemics of the oggs

-

night. On the Vigtoria Nile below Murchison Falls important diurnal pred-
ators include the Qlive baboon f_w anybis, Marabou stork Leptoptiles
erumeniferus and Nilc moenitor Varanus nilcticys; with Black kites Milvus
migrans and Palmnut vultures Gypohierax angolensis as camp-followers.
At night the work is taken over by the Honey badger Mellivora capensis,
V\fhlt\.-tallt..(. mongoosc Ichneymia albicayda ond Spotted hyaena Crocuta
crocutz; and less comumonly by scrval Felis serval (Cott, 1969). Mam-
malian enemies in sther parts of Africa include the Egyptian mongoose
Herpestes ichneymon in Egypt (Anderson, 1898); and Water mongoose
Atilax paludinosus in Scuth Africa (Stevenson-Hamilton, 1954), In Leake
Rudolf (Mocha, 1967) Grey heron Arxdep cinerca, Geliath hcron A. poliath
and Sacred ibis Thx ¢skiomis aethiopicys arc known to prey on the eggs.

Other crocodilian species have different, though aften related, nest
encmies. Thus, in Colomiia, eggs of the Orinoco crocodile C, intermedius
are caten by the Great tege Tupinambis teguixin and by the South American

- Black vulture Coramps atratus (Medem, 1958b), In Noxth Australia, eggs
of E;gorosm arc rooted out and eaten by Wild pigs (Barrett, 1939), just as
thqsc of C.niloticus arc destroycd in West Africa by warthog Phacochoerus

wethiopicus and Bush-pig Potam )choa-:r'urs'porcus (Lavauden, 1934). Again,
in Ceylon, the l\...bcr;.gwﬂ. Varerus salvator fills the niche, occupied by
\'.mloucus in Africa, as an enemy of C C.porcsus (Deraniyagala, 1939).

E.m-c,;u;mw predaters take @ hieayy tell of unguarded clutches, both by day and ~



Active defence of the clutch

The need for nest-pretection is apparent enoygh. The guestign remazins: do

the attendant crocoediles actively defend the clutches when they are threatened

- by predators? Here it is necessary to distinguish between the behayiour of
the reptiles in a natyral undisturbed state, on the ane hand and, on the other,
in areas where they have.becn harried and hunted and have in ¢onsequence
leamed to fear man. Observations made under the latter conditions -- of

" crocodiles readily deserting the rookery and failing to drive away marauders
.— may give a false pictur¢ of primeval nesting bchayiour. :

1 have on several occasions scen nesting crocgdiles make sorties against
predators. In 1961, whil¢ observing a rookery ncar the Namsika confluent
below Murchison Falls at close range from a grass hide, I witnessed a deter-
mined attack:. a crocodile that had been lying about 15 yards from, and facing
the hide suddenly rose tp and ran straight in my direction. When it reached
the front of the hide — and as I was preparing to leave -- there was a rustle of
dead leaves and I caught a glimpse of a Nile moniter in rapid retreat. . Croco-
diles that have been frightened from their nests by launches passing the
grounds have on a number of occasions been scen to return to the rookery to
chasc away a foraging- monitor or baboor. The presence of monitors in
" crocodiles’ stomachs, as recorded elsewhere (Cott, 1961), indicates that

these cgg thieves are somctimes taken unawarcs. -

Opportunities for observing crocodiles in the pristine state are diminish- -

ing, and Modha's (1967) prolonged studies at Central Island, Lake Rudolf,
on what is one of the largest remaining undisturbed populations -:f the Nile
crocodile, arc therefore of special interest. He found that guardian femeles
never tolerated the presence on the rookeries of predatory birds such as Grey
and Goliath heron, Little and Great White egret, Sacred ibis and Fan-tailed
raven. Crocodiles were seen chasing these birds away from the nests. .On
the other hand, innocuous species which regularly frequent the grounds, such
as Egyptian goose, Spurwing plover and Water dikkop, were ignored.

The literature contains scveral accounts of attacks ufa';n'm:ui by nesting
¢rocodiles — notably by C, porosus, which is generally believed to be the
most dangerous crocedilian.. Boake (1870) records that a man who was taking
cggs from a nest of this species in Ceylon was repeatedly charged by the
guardian crocodile and on being attacked by o second individual at the nest was
lucky to ¢scepe alive. Shelford (1916) refers to en exciting stryggle between
a party of hunters and a large female crocodile defending its nest on the
Baram River in Bormee, A spirited assault upon himself by C. porosus
ncsting in a pond ncax Townsville, Quecnsland, ig dcscrihcd_'ﬁy Rabinson
(1948):. "When I was taking the debris away from the nest she charged at me
with open mouyth and drove me into the boat. One sccond latex and I would
have.been in her jaws. She came right out of the water and on to the nest, in
¢lear view of the crowd looking on, and only for my having a long stick to jab
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into her moyth I believe she would have come into the boat”., From the Llanos
Orientales, Colombia, Nedem (1953a) reports that a Dwarf caiman Palco-
suchus palpebrosus attacked a hunter when he approached the nest containing
eggs. Del Toro (1969) gives details of nest defence by both male and
female Spectacled caimapn Caiman crocodilus breeding in captivity. Both
parents remained near the nest, not allowing the kccpcr or anpyone ¢lse to
approach: . and it is interesting to note that in this case it was the male who
toolk the main defensive role,

L

Comatose state in broeding femcles

Little is known of the night life of females during the incubation period. The
crocodile is nocturnally aquatic: yet females are cextainly found occupying

"the grounds at night. However, no all-night observations on particular indi-

viduals have been made, and we do not know to what oxtend an all-night vigil

“is maintained.  In lake- or river-side rookerics it may happen that brooding

females take advantage of the nearby water to feed for short periods. Never-
tlicless, available ¢vidence suggests that females fast throughout the incu-
bation peried. dippel, a professicnal hunter who had wide.experience 25
years ago in the Lower Semliki and in Leake Kioga, ond who made a stydy of

: the diet of his victims (1940), told me (pers. comm. 1952) he had never

found food in stomachs of fomeles taken zt the nest. Pitman's (1930)
expurience was similar on the islands and shores of noxtiiern Lake Victoria.
Stomachs of brooding females examined by me were likewise empty.

Where cover is dense-on a crocedile’s breeding ground, and especially
where the site is at a distance from the water, the reptiles are very loath to
move from theix nests. In such places, as incubation proceeds, females are:
frequentdy found in a comatase state, upwilling to shift eyen under the
greatest provocation. Pitman (1941) reported from Lake Victoria that shots
have been fired close to such cyocediles without evoking the slightest response.
In 1957, I examjned 2 rookery in a sand-river below Murchison Falls where
some nests were nearly a quarter of a mile from the water. Females in
their trance-like stat¢ lay motionless, like felled logs: one refused to move
¢ven when large stongs were thrown on her back; others hissed their remon-
strance and shifted a few feet into thicker cover. Similar behaviour has been
witnessed by Poolgy (1969a) in Zululand. He writes: "One female at
St Luyciz withstood a barrage of sticks thrown at her, adopting an attitude of
defiance during the attempt to chase her off the nest.  She lay with head held
almost vertical, jaws slightly agape, uttering a deep throaty growl ¢ach time
a missile landed nearby or actually hit her. Our attempts to dislodge her
failed™. . :

It scems almost certain that such crocodiles remain on the rookery until
hatching time, without once visiting the water, The physiclogical condition
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“f these animals, especially in regard to dehydration, is doubtless compar-
 ble to that of torpid crocodiles which, under different circumstances, are
‘mown to survive long periods of drought, aestivating in caves and holcs dug
 n dry pans or river-beds. Many observers have recorded such behaviour,
is, for example, from Lake Rukwa (Swynnerton apd Nicholson, in Cott,
1961); Abyssinia (Emin Pasha, 1890); Somaliland (Eliat, 1905); West Nile
"rovlnq:c of Uga_nda. (Kittenperger, 1929); and Mali (Lhote, 1943): ‘the
atter states that crocodiles inhabiting a temporary lake near Ménaka spend
;it lcast six months of the year aecstivating in the mud afrer the lake has dried

‘p.

Parental Care at, Hatching Time -

i[,',‘allin.g of the young

Whm r\..ady to hatch the young respond to airborne sounds and to terrestrial
w'ibration by calling. Undcr artificial conditions -- if, for instancde, eggs are
stored in boxes indoors — the hyman voice, a tape rocmdmg of a hatchling's
grunt, the slamming of a door, or the shaking of an e¢gg in the hand, will
clicit the vocal response; and when one hatchling calls others may join in the
chorus. In the ficld, a pat of the palm above the nest will stimulate calling,
and this reaction provides a rcady means of ascertaining the time when
hatching is due. Under natural conditions the step of the mother ox the sweep
- of her tail near the nest will doybtless have a similar effect. Hunt (1969)

E ‘reports a like response in hatchlings of the Spectacled caiman: whan he

- lightly brushed the roof of the nest so as to simulate 2 mother ¢rawling on the
ground, croaking was heard.

IMatcrnal reaction to vocalization

"Thc sounds uttered by the unhatched young stimylate the guardian parent to
visit th¢ nest and open it, thus cnabling tne hatchlings to escape from the
sh\,lls . Expecriments to test the female's response to a tape recording of the

' crigs of unhatched crocodiles were carried out on different rookeries below

. Murchison Falls in 1963 and 1969. At onc site the recorder was concealed in

" an observation hide. The female that had been flaating off shorce when the

. recorded was switched on, soon submerged and promptly surfaced at the bank

- and climbed up towards the hide without hesitation., On another occasjon

- when the recorder was hidden in grass on a sand-bar close to several nests,

. three crocodiles swam towards the sound. One of them hauled out and came

to rest just short of the playing recorder. Modha (1967) had proviously
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obtained generaily similar results on F.ake Rudglf. Therce is, then, no doubt
that the croaking of the vnhatched brood does alert, and ait~act, the nesting
mother to her brood.

Exhumation of the c¢ggs

It is well known that the fgmale unearths the eggs at hatching timme, but details
of the precess have rarely been observed. Examination of nests that have
been opened by the parent shows that altemmative methods may be used,
according to the situaticn of the nest. Normally, and whexce the breod-cham-
ber is coversed with hard, firm carth, the crocodile lics with her snout near
the nest, and digs down to the eggs with the forg-limbs. At sych nest sites
one can often clearly sce a platform, wedge-shaped in front where the throat
had rested, with a trench on each side made by the foxe-limbs, with two
heaps of excavated spoil that had beea thrown back beside the body, and claw-
marks left in the wall of the egg-chamber. :

& ]

On the cther hand, where nests are ia lo: se dyy cand, liable to cave-in
during ccavation, the femalc scoops out hollow from above the cggs with -
her bodv. Mr L,J. Sim, a crocodile hunter ir Tanzaniz, informed me
(pers. comm,, 13 Maxch 1933) that just bviom SLIloCt cn 30 January 1956,
he saw a crocodile wriggling and squirming on a bare patch of river-bank.

On reaching the spot he heard the young croaking from henecath the shallow
rimmed crater thys formed. An African assistent told Sim that he had wit-
negsed tie came methed of libexration, and hie was most incistent that the
crocodiic's fout were not used. This method is certainly cousistent with the
-appearance of shallow basin-like cxcavations -- some over four yards (5.70m)
in diamoter -~ such o5 1 found in 1952, in two colomal reokeries at the south
end of Lake Albert (Cott, 1961). Loveridge (1953) saw similar crater-like
excavations cn dune-sand near Mtimbuka, Nyasaland; and a photograph by.
Adamson (190-)) illustrates @ rookery of nest-cxaters-on Lake Rudolf sands.

At hatching timc the young arc absolutcly d-..pc.nc‘u,nt upon maternal assist-

ance. The ¢zgs are covered by many inches of earth: in-some soils, such as
loamy clay whu:h packs hard, a man would have touse ap anga (m"chcte) to
chip the covering away and there is ny question cf the hatchlmgs escaping
unaided. Unless the pavent is af hand to expose the eggs, the young perish in
the shell. In the course of surveys carried out below Murchison Falls in -
1968 and 1969, when some 350 nests were under observation, I have no
record of hatching except from nests that had first been excayated. Mcedha
(1967) rmade similar observations on Lake Rudolf: he reports that from not
one of 150 nests had any hetchlings mauvaged to escepe without maternal help.
In cases where the icmale {ails © revisit her croaking young, the sub-
terranean chorus may continue for four or five days. “When the releasc is
overduc, the surviving hatcliling= burst the shell and emerge almost



explosively immediately the eggs are viearthed, though a moment before the
shells were not ¢ven clnpped ;

Release of the hatchlings

The remarkable determination of the female to reach and liberate her young
has been observed on a2 number of occasions. This was first demonstrated
experimentally by Voeltzkow (in Gadow, 1901), who had a nest syrrounded
with a fenge. When the mother had returned several times a::d partly
destroyed the fence, this was replaced by a stronger one., The mother then
dug a deep ditch bengath the fence in her cfforts to reach the nest,” In Zulu-
land, Pooley (1969a) isolated a nest with a structure of stout poles 15 cm in
diameter, - supporting an 8-gauge wire fence, the latter {irmly bound with
sacking, and the nest roofed over with the same material. At hatching time
the parent was found to have smashed Lher way through the barrier and to have
opcned the nest.  Pooley (1969b) also reports that screens of heavy wire
mesh, laid over nests to protect clutches from predators, were easily dis-

- placed by the parent at hatching time, some of the screens being found 3 m
from the nest in a twisted heap of wire and pegs. Jones (in Cansdale, 1953) -
rccords that in the Bonthe District of Sierra Leone a nest was first discovered
in a rest house only when the adult came one night to dig it oug.

"Whether, in the fi¢ld, the female assists her offspriﬁg in the actual -
hatching process is not known, But recent observations on crocaodilians in
captivity syggest that it may be so. Hadley (1969) has described hatchings
witnessed by him in Livingstone Game Park in 1966, Having dug her eggs
from the ground, the mother C niloticus "carried three or four of them at a
time to the water. They were 2 held very lightly in her mouth and she moved
her head from side to side slowly in the water as though washing the eggs.,

She then applied pressure to the eggs and cracked them. One young ¢rocodile -

emerged from the egg and swam out of her mouth, and a second dropped to ~~
the bottom of the pool and shortly afterwards the young crocochle syrfaced.
This Iw1tness»d twice"

Evcn more surprising is the parental care¢ of the Spectacled caiman, wit-
nessed at Tuxtla Gutierrez Zoo and described by del Toro (1969). "After 70
days of incubation ...the male started to break the nest, scxatching at it with
his hind legs and tossing mouthfuls aside ... Now something very unexpected
happened: the male rollcd over several of the eggs, crushing them with his
hind legs and tail until the young were free. He also took hold of several
eggs with his teeth, onc, at a time, and crushed the shell carefully till the
young could escape™. The female stayed in the water whilc this was happen-
ing, called to the youniz, and took them around the yuol 'just as a hen takes
her chicks around the yard". .

T c

3
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In the light of these observations, the comment by Vansleb, who wrote of
the Nile crocodile in 1678, is of interest. He states that at hatching time the
female "then goes and opens the hole and breaks the shell with its Mugle for
the young to creep out”

Post Natal MNaternal Ceare

Early reactions of hatchlings P
.

Obsecrvations on ¢lutches of eggs excavated at hatching time show that, as-
scon as they have brokcn out of the shell, hatchlings tend to make for a near-~
by object affording shadé and shelter. For example, when in 1968 at Mur-
chison Falls I placed a crude dummy of a crocodile a fow yards from eags

_that were about to hatch, most of the young, on emegigence, made their way
to the dummy, some immediately, eagerly and at a run, dragging the um-
bilical cord and still-attached shell behind them, and took cover beneath the

. lower jaw and along the flanks of their 'mother’., When in 1969 my African
assistant lay down motionless close to an excavated clutch, he likewise

became a centre of attraction, and soon had many baby crocodiles sheltering

under his chin, arms and sides.

Transit from nest to nursery

This behaviour raises the questions: - -how do the emergent young react to the
presence of the female in a wild state; and what part does the female play at
this phase of the breeding cycle? Transit from nest to nuysery has never
been witnessed. Whether the young arc conducted, or c*u:ned from the one
to the qther, is not yet certainly known.

Factors favourable for the nursery site¢ .re shallow, confmcd or still
water, with for cover plentiful marginal or floating vegetauon suph as sztla
stratioides, Cyperus articulatus or Leersia hexandra. The site may bein
the lee of a fallen tree, in a creck Ieadmg from the main body of water, or .
inland in a shallow mere. Such nurseries can often only be reached by travel
of several hundred yards across country, and in a direction g away from the
waterside rookery.

s B
H T

As to how the journgy is accomplished, accounts vary. An early obscr-
vation is given by Goldsmith (1805) who states that on being set free the
brood “quickly avail themselves of their liberty; a part run unguided to the
water; another part ascend the back of the female, and are carried thither



in greater safety”. Young have been seen on a number of occasions following
the parent. Thus, in Madagascar, Voeltzkov (1899) was rcliably informed
by his taxid¢rmist that he had seen a large crocodile with a tribe of about

twenty young ones traw,lhng over a stretch of sand to the water: thf.- pareat |

vas in an excited state -- "Das alte Tier sei auffallig wild gewesen” in
Basctseland, Livingstone (1863) was told by his companious that tlu, female
leads her brood to'the water. Mr F. Wilson (pers. comm,, 1952) once saw
a crocodile with a brood of newly-hatched young sunning on a bank in Lake
Victoria: on being disturbed the parent went into the water, followed by her
hatchlings .

With other specics, the parent-offspring relationship appears to be
similar. In his account of a primeval nesting ground of A.mississippiensis
on St John River in northern Florida, Bartram (1792) frcquently saw the
female "leading about thg shore her train of young ones" . - One alligator
which passed close to the side of his boat had young follo\'ving after her: "they
kept close together in a column, without straggling off to the one side or the
other", Mitchell (in Kellog, 1929) states that the mother on watch calls the
hatchhngs to her den, ‘which then becomes their h0mc.

Therc_ are other records which suggest that the female may sometimes
carry her brood to their new guarters. Chadwick (1931), who witnessed a
hatching, states that as each young one crawled from the shell "it swarmed
upon the mother and clung to her" . In Nigeria, Lamborn (1913) was
informed by natives that the young crocodiles, immediately after hatching,
attach themselves to the dorsal fringe of the tail of the mother and are thus
conyeyed by her to the water. Mr J.L. Sim (pers. comm., 13 March 1558)
was given similar information in Tanzania: "when the young emerge, they
mount the back of the mother, and as soon as it is dark, she transports them
through shallow water to a patch of reeds™. In Lake Rudolf, Modha (1967)

was told by natives that the young arc carried to the water on the snout, neck' -

and back of the fomale. A launch coxwain with long experience of the

Victoria Nile at Paraa assyred me that in 1967, he personaily saw a crocodile”

LI N B

on land transporting hatchlings on its back. Similar bchaviour has been’
recorded of the American crocedile C. acytus (Ulloa, in Brehm, 1885).
Once éstablished in the nursery site, ng - over a periad of several
weeks -- constantly clamber on to their parent's head and back as Sho lics'
half-submerged: this I'have witnessed and photographed at clos.g._raxxge_ on..! .
many occasions in Uganda. e AT Gl e ;

Prcdatory enemies of the young

Unguarded hatchlings, like the eggs arg very \ulncl able and are pr eycd
upon by many enemig¢s. In the Vlctorm Nile thesc arc known to include Nile
monitor, Great White egret Casmerodius albus, marabou, Saddle-bill stork




Ephippiorh_v}‘.chus scnegalensis, Fish cagle Cuncuma vocifer, Black kite,
Ground hornbill Puccrvus leadbeateri and African civet Viverra civeita
(Cott, 1966). Reccxids ¢f other specics that prey upon hatchlings are: in
Eaypt (formerly) Egyptian mongoose Herpestes ichneumon and Soft-shelled
turtle Trionyx triuncuis (Anderson, 1898); on Loke-Rudolf, pelican, Sacred
ibis, Pigd crow Corvus albus and the catfish Clarias lazera (Modha, 1967
and pers. comm.); o in Zululand, .Goliath and Grey heron, Little cgret
Egarotta garzetta, Spotted 2ogle owl Bubo africanus and Rysty-spotted genct
Genetta tigrine (Pecley, 1969a).

The situation is clescly similar for hatchlings of other crocodilian
species. For cxample, of the American alligator Le Buff (1957) records
otters, skunks, raccoons, large wading birds, turtles, snokes and other
allicators as encmies. audubon (1827) yoferred to White ibis Guara alba®
(= Eudocimuys albys) apd Sand-hill crane Grus canadensis gs eaters of the
young. The American bullirog Rana catesbiana has the same habit
(Wettstein, 1954).

«Matexrnal defence .of the young

The female in charge of her brood becomes an aggressive and dangerous
animal -- alert andd rcady to attack any adversary, both by day and night.
Duyring two scasons' work on the Victoria Nile I witnessed defensive behaviour i
cn many occasions. -The female at one nursery was seen to make a tremcn-
dous leap oui of the water and over a fullen tree trunk, to drive away a Vervet
menkey that had come dews t9 drink. When we approached another nursery
that was sited in a creek forty yords (37 m) from the river, the female on
more than ¢ne occasion came dircectly for the boat, porpoising and threshing
the water with its tail. st a viverside nursery the {female unobtrusively sub-
merged, coming up beneath the patrol-launch and striking it a tremendous
blow with its head. A fourth femeale guerding her brood in a ditch was un-
usually bold: during days of observation this animal made repeated attacks
whenever I approached her closely -- hissing, growling, and making lunges,
jaws agape, with incredible agzility. Scen at point-blank range, such de-
monstrations are mes: impressive., : ' B

Descourtilz (180%) hrs an account ¢f C.acutus making a determined
attack on two men wien surprisced at her nest. Dharmapkumarsinji (1947) who
watched a fomale Marsh cxsecdile fer @ whole day "maintaining a scrupulous
suard" over her newlv-hatched young, writes: "I saw this crocodile rush
out of .the water, at least o dozen times, to drive awgy Black-necked sterks
Xcnerhynchus, herons Ardea andd lerge white egrots Egrotta when they
ventured to alight near the young which were lying helpless at the water's
edge". The crecodile wis afterwards shot and confirmed to be a female.
Neill (1946) relates that the calling of a juvenile C.novae-puineac that had
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" been caught by hand at night, provoked the adult into charging savagely in

the direction of the sound. Hartwig (1873) described an attack made under
somewhat similar circumstances upon Richard Schomburgk by Melanosuchus
niger on the Essequibo: "The mother, a creature of prodigeous size,
su\Jd-..n.ly emerzed with an appalling roar, making desperate efforts to reach
her wriggling and screeching offspring ... Having been wounded with an
arrow, she retired for a few moments, and then again returncd with re-
doubled fury, lashmff the waters into foam by the repeated strckes of her

tail”. Mecllhenny (1934) relates how a female American alligator had to be
rc,stramq,d from attacking him when he was handling her voung at a nest on Jﬂfﬁf(
Avery Isl:md. Louijsiana. ‘m

Recent observations have shown that the young remain gregarigusly with
the mother for several weeks, lear"ung to feed and fend for themselves while
under close maternal sypervision. Thus, on 8 April 1969, a female with
her brood was found occupying a waterhole in a narrow ditch opposite Paraa.
The hatching date of the clutch was not known. Subsequently this nursery was
under observation, at fixst daily, and later at intervals of a few days. The
mother crocodile continued to guard her hatchlings until 28 June -- the last
date she was secen in the nursery. Her duties-had extended over at least 81
days -- a period aboyt equal to the incubation period. In other words, it
appears that for about six months in the year the breeding female is continu-

usly mgafred in pre-natal and post-natal care. :

Knowleclrrc of ths- vital part which parental care plays in the successful
-rearing of offspring has important implications in the ficld of management
and conservation., Disturbance of females on the nesting grounds causcs
high mortality both through hatching failure and predation.  Protection from
interference during the successive phases of the reproductive cycle is there-
fore essential for recruitment and long-term survival of the populano'l '

(Cott, 1968, 1969). -
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