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ABSTRACT

The egg tooth of the. lndian gharial Gavialie gangetous (Gmelin) dovelops
as asmall papilla atthe extreme tip of the snout on the upper jaw. As embryogenesis
proceeds the papilla sinks down to the ventral surface of the upper jaw, but it
nlmultaneom!y livu tiu to a minute bard structure, the egg tooth, that projects out
from . the ‘surface. 'The tooth pubctures the shell membranes, making » passage for
the young for liberating itself out of the egg. Within thirtyfive days nf post-hatohing :
period the egg tooth disappears dus to wear oﬂ' and cell overgrowth around it In

!' e blind individuals the tooth is non-funcuonll,

-

INTRODUCT ION

The Indian ghanal Gavtalis gangetlcu.s (Gmelin) lays eggs of
calcareous nature, Underneath the shell, ‘covering the albumen, are two
membranes, an outer thick. ‘membrane of leathery texture and: a fine
inner membrane intimately applied to the outer membrane. As the
process of incubation proceeds, due to imbibation of molsture and
increase in size of the developing embryo, the egg swells up and
develops . cracks .on the shell surface, Swelling up of the egg and the
development of cracks are therefore, the characteristics of fertile eggs.
An. unfertile egg may .however, on very rare occasions, show these
characteristics probably due to water imbibation alone.

The incubation period’ for the. gharial egg varies from eleven to
thlrteen weeks., Towards the end of seventh week .of development,
portiohs: of the edg-shell fall o.f, a process called shell-fluffing ( Bustard
and Singh, MS) due: to. fur;her swelling up of the egg coupled thh
the' formation of more cracks: on the shell. At this time the gshell-
membrane . system .may. develop one or .two micro-punttures. ‘through
which albumen may be seen to ooze out as tiny droplets as ‘a result
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of hlgh turgor pressure exerted from within the shell.. Prior to actual
hatching, the shell-membrane system is punctured by a tooth called
egg tooth, at the tip of the snout. The snout in gharial is very
prominent, unlike other crocodilians, excepting Tomistoma schlegelif
(Mullet ). he snout is an elcnga.te. beak- like. structure formed
by’ the upper and the lower ;aws. "he uj pex- jaw ls shghtiy Ionger
than the 1dwer jaw. 'Ihe' ‘egg tobth develdps at 'the "tiff of the Jpper jaw.

SEYIEIR R M U Y e et
. During emergence, the snout protrudes out of the egg through
the puncture made by the egg tooth oh the'shéll-membrane system (Fig. 1.
Once the egg tooth' punctures the “shell ;membrane: and the tip of the
snout protrudes out: of "the ‘egd, the" tabth- is'of no further utility.
Slowly, the head (Fig. 2), followed by the whole body (Fig. 3) is
hberated out from the egg. :

The ‘process - of hberatlon of : the hatchlmg from the edg
therefore. is’ conditfonal *to the"aét ‘of’ pundturmg the’ éhell-membranes by
by’ the eii tooth, precec}ed‘ by’ a't | rééeés “6tY ghell " fluffing) ' The
following' nccoupt: gives tpe1 descnptx n og“de'lelopmﬂpt.' 'm!e and the
ultxmate fate of the eu ;ooth in zhnnal o N

MATERIALS ‘AND METHODS -

A ‘series of different slzed embryos ireshly preserved in 5%
formalm, were. exammed to obtain, 3 preliminary idea on the develop-
men& ‘of thé egg tooth. A‘thﬁeﬂher t&%ntyseven preServed speciriens
were exammed. “These' specuhens wet‘e’ "collected’ at’ the ‘end of 19765
seasons hatchery-incuhatlon process’ )’ operatm& out 'Several unhatched
eggs. Therefore, the age of thé spea ens 'l:duld riot be determmed. B

The smallest embryo to he exammed was 10.4 cm long.
Furthermbfe, to' understand /the fate of ejg tooth in“post-hatching
perlod ‘todbrds ' wete' 'mdintained weekly for fiftysix hatchlings and daily

for'd group of five hatchlimgs, all reared in captlvn:y at the Ghanal '
Research and Conservation unit, Tikerpada, - " '

All measﬁrements ‘given in the' text below refer to lengths.
The ledgth'is' the distanct between ' the 'tip'of - the sout -atthe
driterior end to theé tip of thetail at the posterior’ end;' The -length
SF the' stiout is" the 'distance of 'the tip-'of* the’ snount “from the lower
¢dge"of the ‘eye ball ('ii e, the anterior litnit of the eye ‘ball ). The
Iéngth-of the eu toeth is the dlstance between its tip and its base.

B PRSI U HEE B o oA



91

e 4
L& .

OBSERVATIONS " |

In embryos lesa than 17cm long. the snout  is soft. The

snout possesses Fwo minute . but . distinct baplllae—-one the ‘nasal
papilla’ qur:oundmg the nostrils (non fuiictional at this stage), and the
other, a soft ‘egg tooth papilla’, projected anteriorly from the extreme
tip of the snout on the upper jaw. Fig. 4A shows the basic design

i
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Fig. 4. A, Pasio design of the elp of the snout in gharial. At the tip the premaxilla is
thros lobed, s frontal ‘fobe. .( }i) and. swg,Iateral lobes, (2). The nasal
opening is situated ‘over » papills (3} between the latersl lobes,  The
" Interal margins of the premaxjlla beay the dentsl papillu ( 4). '

B. The head af an éarly embryo of gharial, Th9 anout ( 4 ) ab this lugo shows
‘the vprlouu dental paplilse (3), nasal p.pilla (3) and the egg tooth

j, bepills (1) .

©. The Im.d of 8 gharl 4 lm.ohlin; ju» Aﬂm quhlns. The lnonb (4 ) nb this
-ugo besrs the donhl popillae {8 ), the nasal papllla (2) knd the g
tooth (1).

¢
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of the snout at its tip and Fig, 4B shows the head of an embryo
showing the various papillae. - At‘this’ gtage the snout measures between
0 95cm and L 5C’n and egg tooth papﬂla about 0.5mm. .

In largef embryos the snout is camparatweiy ahatd structure;
the’ hardness increasing with’ increase in size of the developing young:
In these specitens the papilla is replaced by & minute, hard and ‘pointed

. projection, the égg tooth praper which is detectable by close ' observation
and by touchmg it, ‘

At the time of hatchmg, when the body leﬂgth is 37.4cm onan

average and the snout is 3.4cm on-average, the cgg “tooth measures
about 0.3mm. The egg tooth is detactabie in“all the hatchlings

upto 20th day of post- bqtchmg ﬁe:md. After hatching. the egg tooth
disappears within twenty *to thwtyﬁve days*’ After 35th day, when the
hatchlings are.on.an average’ @em ioag “the tooth is no more detectable
in any of the hatchlmgs.

Curxously eneugh, -it  was noticed .that in ~embryos more
than 20cm long, a distinct, hard papilla was ‘present on the ventral
side of the upper jaw at the tip,.just underneuthsthe externally sited
egg tooth, This structure “was foun& ta’ perﬂst in juveniles of -
- even 1.7 metre Ioru Larger individuals lmvamet‘ been cxamined, *

The expenmental sample alpo conszs/ted of four blind gharials
including one live individual 93cm long. One of the preserved
embryos, measuring 10.6cm, had the egg tooth at its papilla stage and
two others, measurmg 22.7cm and. 33.2cm,- hacf it at the definite tooth
stage with the -usual ventral. papilla, The meaau:ements of *the egg
tooth papilla. and the egg tooth proper” .we:e " concurrent with the
measurements made for normal-eyed mdlvxéuale.

DISCUSSION

From the. Iuregomg acsounk the. 5ollowmg pattem for- the deve-
lopment. - oiegg woth in Gswtafﬁ mwmu is well envmgad.

- The snout, dunag :be coum ol ts. very earLy uage of deve-
loprient, differentiatés its various finer- armaments, - These armaments
include all papillae that are to develop into teeth, the: papilis-like eleva-
tiont’ ”bearmg “theé “pasal apentngr ‘and the egg--tootli papilla : (Fig. 4B).
At ‘this stage the egg ‘tooth” pamﬂa is  softand: anteﬁorr}y pro;ected
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from the tip of the snoutVon*the upperjaw. As development proceeds
' the papilla’ sinks into- the. tissue at the snout tip,  assumés 'a . harder
“texture and ventrally remeains’ as i persistent  structuré; " "Howevet,
oni' the surface, at the previous position “of “the: ‘papilla, a ‘minute
tooth-like hard pointed atrut:cure devalops from the:- papilla::itself

' (Fm. 4C).

. The dulppenrancq 9f the ‘tooth is- due to _rapid, growth of
the snouty' adding cells around the base of : the . tooth. . During  this
period the growth of the thc shout is exm«.mel.y rapid. (umgh MS).
Furthermore, the dlsappearance of the tooth may also be due'to gradual

wear off.

v Observanons msde durmg hundlmg of the Juvemles at the time
. of hatching suggest that blmd guatials - are -incapable of llbetatmg
themselves from ‘the egit. - “For lberation they heve to be helped: out
by opemtlon. It is presuu&edﬂmt ‘eithiér the egg tooth is "not strong
enough at the base to punc:ure the shell membranies as a result’ of some
effect due to interaction between the determinant factors responsible
for the development :of " & ‘eyes -and the: snout ( Singh, MS ),
or because of blindress, - th& gﬁb]ect. in nbsence of any photo-stimulus,
does 'not. get _initiated: td« oeuvre the tooth. for . puncturing the
membranes, These hvpothésas will be explored i in future work.

Th’e presence of a’ poiitted caleareous projectmn.‘the ‘caruncle”’
on the snout is reported in the “hatchling -of many chelonian species
( Muller, 1921; Einem, 1956; Allard, 1935; Legler, 1960; Booth, 1958; Cahn,
1937;. Caldwell et al,, 1959; Cagle, 1950 and Moll’ and Legler, 1971).
But the caruncle is not a true tooth ‘and it is ‘not always used for
puncturing the egg shell mefnbrane, * Thé prime function of the' caruncle,
therefore, is sugigested to he for rupturing the extra-emryonic membranes,
amnion, ‘chotion, " yolk sac-apd” allantpis (Moll a@d Legler, 1971 ) The
caruncle is repotted to be' lost within ten to sixty days after hatchmg.
However, * whatever -mady -be: the nature and fate of the caruncle in
chelonians, it is analogous to the egg tooth in the gharial, - -

 The egg todth m blrds is of two types-*—dccxduous ‘type,
‘where it is qun:kly lost aftex hatchmg of ‘the young, and dis:ppearing
type, where it does not fall gff but gradually loses it identity { Clark,
1961; Collins and Naik, 19757 aé Parkes and Clark, 1964) ‘
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- PR S RRE I TEEV NPT R O A T
SO The funcuon and. .fate. of. the., egg :ooch. is: knqv\m for
the - American . alligator. ,Alllgator mississippiensis. (Daudin ) and . the
~.-Nile crocedile. . Grosadylu.! ‘nlloticus. - Leurenti, the. two. most . widely
. -mentioned species.. The: r,obth, is ‘zeported .to. be deéciduaus type, falling
off immediately after the embryo hatches out (Guggisberg, 1972). Byt
as descnbed .above the gha 1l never drops off the egg tooth; rather the
ia ter gra&uaily disappears. 'Thus the curkent mw&tigatwndemonstrates
, that the Order Crocodlha is charactetized by beth deaduauc and dis-
o appearing types of egg tooth. -
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