A Possible Chelonian Egg from the Brazilian L ate Cretaceous
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ABSTRACT
This paper describes a possible fossil egg proceeding from the Bauru Group, Late Cretaceous of Parana
Basin, Brazil. External morphology, dimensions, texture and shell ornamentation examined under electron
microscopy show close resemblance to the Recent podocnemidid chelonian eggs. Association with bony
material in the outcrop suggests that it is related to a specieésdiicnemis
Computerized tomography reveals a high density outer region corresponding to the shell component layers,
and successive layers with decreasing density towards the nucleus. An area of high density in the central
region may represent remains of an embryo.
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INTRODUCTION Chow 1951 1954, Young 1954 1959, Hirsch 1989,
Kohring 1990 1991). Most of these fossils are as-

This study analyses a reptilian fossil egg from sedi-
y y P 99 igned to dinosaurs. A review of this subject was

ments of the Bauru Group, Late Cretaceous o .
, . . gresented by Hirsch & Packard (1987).
Parana Basin, Brazil. References to the occurrenc

. In Brazil, the paleontological findings from the
of complete fossilized eggs or eggshell fragments i A :
. . . ) Late Cretaceous Bauru Group in Peirépolis region,
assigned to reptiles are relatively common in pale-

. . . Municipality of MG), f i -
ontological literature worldwide. There are well- taﬁzleCIp,aA:;yo(rjl Uobtﬁgs)at%eree) isarZ (:la?l:?jlt ;mpocrast
known deposits in Utah and Montana, USA (.JepsenS her.ic " shag . (DGI\’/I 348-R), without thegguter
1931, Jensen, 1966 1970, Horner & Makela 1979°" P ’

Horner 1982 1984, Hirsch & Quinn 1990, Maxwell 22:'1 a?;ai‘;gnvsits?:’;;til\z?:eite;:;n,?zzﬁczqgsqas
& Horner 1994) and in the Gobi Desert in Mongo- g y '

lia (Andrews 1932, Sochava 1969, 1971, KurzaHO\}tJHe?Dts_:Qe(;ll-_lta:]eos_iﬁ”%agl'vl-r?;eszOglogg;g?j:fm
& Mikhailov 1989, Mikhailov 1995), as well as in iropolis region ( ™ i

_ . . . . Rand DGM 1452-R), with different states of outer
a wide variety of geological formations from vari-

. . shell preservation and measuring 5.8 to 11.0 cen-
ous continents (e.g., Matheron 1869, Gervais 1877, P L ) 9 o

timeters in diameter, were assigned to the Ornithis-
Correspondence to: Sergio Alex Azevedo chia, possibly Ceratopsia (Campos & Bertini 1985).
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Fig. 1 —Chelonian eggs (Scale bacm). A: Recent eggRodoc-
nemis expangaB: Fossil egg (MN 4315-V).

calvi et al. (1993) reported the finding of reptilian The fossil egg was compared to Recent egg material
eggshell fragments in the Itapecuru Formation (Lateand to fossil bones assigned to reptiles stratigraph-
Cretaceous of Parnaiba Basin). Those authors diitally associated. The chemical composition and
not present a formal taxonomic classification, butthe egg surface were studied under Scanning Elec-
compared their material to ornithoid dinosaur eggstron Microscope. The internal structure was stud-
Outside Brazil, the material described by Monesied through radiological techniques, including com-
(1979) and referred to the Asencio Formation (Lateputerized tomography, at the Radiology Service of
Cretaceous of Uruguay), as well as egg remains deSao Lucas Hospital (PUC/RS) and high resolution
scribed by Bonaparte & Vince (1979) from the El tomography at the Radiodiagnostic Service of the
Tranquilo Formation (Late Triassic of Argentina), University Hospital (Universidade Federal do Rio
and some dinosaur eggs still under analysis recentlge Janeiro).

reported from Argentinian southern, can provide

subsides to the study of Brazilian material. RESULTSAND DISCUSSION

The egg (Fig. 1), with excellent preservation, sub-

spherical format, measuring about 4.30 centimeters,
The fossil egg studied is housed at the Paleoverwas found associated to remains of titanosaurid di-
tebrate Collection of the Museu Nacional/Univer- nosaurs, crocodilians and chelonians described by

sidade Federal do Rio de Janeiro (MN 4315-V).Souza Cunhat al. (1987) and was preliminary
It was collected in 1986 by Professor Fausto Luizidentified as a “dinosaur egg (?)”.

de Souza Cunha in the Cretaceous mudstones of |n view of the almost perfectly spherical shape

Adamantina Formation, Bauru Group at the local-and reduced size it is unlikely that the egg belongs
ity of Alvares Machado (22/22'S 512936'W),  to dinosaurs. The specimen is tentatively assigned
northwest of Presidente Prudente City, Sdo Paul@o a chelonian egg.

State, Brazil. Chemical analysis of the fragments of the outer
portion of the specimen indicated the predominance
of calcium carbonate (Fig. 2). Under binocular mi-

MATERIAL

METHODOLOGY
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Fig. 2 — X-ray analysis of the outer surface of the eggshell.

croscope the outer surface of the egg revealed little  One of the tomographic sections (Fig. 5)

rugosity as found in eggshells of Recent podocnemishowed a shape similar to an embryo. Such resem-

dids (Podocnemis expangatilized for comparison. blance becomes more evident in comparison with
Under SEM analysis of ultra-structure revealedembryonic material ofPseudemys virginicgre-

a great similarity between morphology and arrangesented by Grassé (1970, p. 931).

ment of elongated crystals of calcium carbonate in  As the computerized tomography allows the

egg’s shell, and the Recent material (Fig. 3). guantification of density values with high precision,
To detect density changes, in order to characit is worth mentioning that the density values in the

terize the internal structure, the specimen was exessifications of the supposed embryo (4212) are nu-

amined under high definition computerized tomog-merically very similar to the values taken as ref-

raphy, a technique previously utilized in similar sit- erence for fossilized bones of associated chelonian

uations (Conroy & Vannier 1984 1987, Haub#éz bones (4228). Notice that the range of values of

al. 1988, McGowan 1989a 1989b) which showeddensity utilized in the equipment was 6fL1000 to

extremely efficient for the desired objective. 411000, relative to the density taken as reference
The tomographic sections revealed an internalwater= 1).

structure characterized by the presence of a particu-

larly dense outer region, corresponding to the shell CONCLUSIONS

layers. Toward the nucleus, the specimen shows re(—l) The morphological characteristics and micro-

duced values of mass density (Fig. 4). It was also ) e
) i o y (Fig ) _and ultra-structure of shell suggest identification of
possible to identify in the central portion a region

. . . . the fossil as a chelonian egg.
of greater density, and inside this region there were 99

individualized points of even greater density. (2) On account of the paleofaunistic association in

Itis possible to hypothesize that the dense centhe outcrop where the egg came from, and through
tral region represents an embryonic remain, and théhe comparison with Recent remains, we tentatively
points of greater density represent the centers of ogefer the egg to the geniodocnemis

sification of bones in formation. This observation (3) Analysis of high definition computerized tomog-

is eXtremely rare in fossilized eggs (SOChava 1972raphy made it possib|e to |dent|fy a probab|e embry_
Elzanowsky 1981, Horner 1982). onic remain.

An. Acad. Bras. Cj(2000)72 (2)



A FOSSIL CHELONIAN EGG 190

Fig. 3 — SEM micrographs of shell ultra-structure. A: Recent chelorPaddcnemis expansax 600); B: MN
4315-V (x 1000); C: Recent cheloniafPgdocnemis expansa x 1500); D: MN 4315-V « 1500); E: Recent
chelonian Podocnemis expansax 2500); F: MN 4315-V & 3000).
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Fig. 4 — Computerized tomography of specimen MN 4315-V.
s: shell; 1 to 4: points of different density.

Fig. 5—MN 4315-V. A: Computerized tomography of specimen;
e: embryonic body; B: Morphological analysis of computerized

tomography; h: head; d: dorsum; v: vertebrae.

(4) Thisfossil eggis the first chelonian egg described
from the Late Cretaceous of Brazil.
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