
A Possible Chelonian Egg from the Brazilian Late Cretaceous

SERGIO ALEX AZEVEDO1, VALÉRIA GALLO2 and JORGE FERIGOLO3

1Departamento de Geologia e Paleontologia, Museu Nacional,

Universidade Federal do Rio de Janeiro – 20940-040 Rio de Janeiro, RJ, Brasil
2Departamento de Biologia Animal e Vegetal, Instituto de Biologia,

Universidade do Estado do Rio de Janeiro – 20559-900 Rio de Janeiro, RJ, Brasil
3Fundação Zoobotânica, P.O. Box 1188 – 90690-000 Porto Alegre, RS, Brasil

Manuscript received on November 24, 1998; accepted for publication on November 9, 1999;

presented byCândido Simões Ferreira

ABSTRACT

This paper describes a possible fossil egg proceeding from the Bauru Group, Late Cretaceous of Paraná

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 species ofPodocnemis.

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.

key words: Fossil egg, chelonian, Late Cretaceous, Bauru Group.

INTRODUCTION

This study analyses a reptilian fossil egg from sedi-

ments of the Bauru Group, Late Cretaceous of

Paraná Basin, Brazil. References to the occurrence

of complete fossilized eggs or eggshell fragments

assigned to reptiles are relatively common in pale-

ontological literature worldwide. There are well-

known deposits in Utah and Montana, USA (Jepsen

1931, Jensen, 1966 1970, Horner & Makela 1979,

Horner 1982 1984, Hirsch & Quinn 1990, Maxwell

& Horner 1994) and in the Gobi Desert in Mongo-

lia (Andrews 1932, Sochava 1969, 1971, Kurzanov

& Mikhailov 1989, Mikhailov 1995), as well as in

a wide variety of geological formations from vari-

ous continents (e.g., Matheron 1869, Gervais 1877,
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Chow 1951 1954, Young 1954 1959, Hirsch 1989,

Kohring 1990 1991). Most of these fossils are as-

signed to dinosaurs. A review of this subject was

presented by Hirsch & Packard (1987).

In Brazil, the paleontological findings from the

Late Cretaceous Bauru Group in Peirópolis region,

Municipality of Uberaba (MG), are of great impor-

tance. Among others, there is a natural egg cast

spheric in shape (DGM 348-R), without the outer

shell, measuring about 15.0 centimeters and has

been assigned with “relative certainty” (Price 1951,

p. 5) to the Titanosauridae. Three oblong eggs from

the Peirópolis region (DGM 1450-R, DGM 1451-

R and DGM 1452-R), with different states of outer

shell preservation and measuring 5.8 to 11.0 cen-

timeters in diameter, were assigned to the Ornithis-

chia, possibly Ceratopsia (Campos & Bertini 1985).

In addition to the Peirópolis occurrences, Vi-
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Fig. 1 – Chelonian eggs (Scale bar= 5cm). A: Recent egg (Podoc-

nemis expansa); B: Fossil egg (MN 4315-V).

calvi et al. (1993) reported the finding of reptilian

eggshell fragments in the Itapecuru Formation (Late

Cretaceous of Parnaíba Basin). Those authors did

not present a formal taxonomic classification, but

compared their material to ornithoid dinosaur eggs.

Outside Brazil, the material described by Mones

(1979) and referred to the Asencio Formation (Late

Cretaceous of Uruguay), as well as egg remains de-

scribed by Bonaparte & Vince (1979) from the El

Tranquilo Formation (Late Triassic of Argentina),

and some dinosaur eggs still under analysis recently

reported from Argentinian southern, can provide

subsides to the study of Brazilian material.

MATERIAL

The fossil egg studied is housed at the Paleover-

tebrate Collection of the Museu Nacional/Univer-

sidade Federal do Rio de Janeiro (MN 4315-V).

It was collected in 1986 by Professor Fausto Luiz

de Souza Cunha in the Cretaceous mudstones of

Adamantina Formation, Bauru Group at the local-

ity of Álvares Machado (22◦4′22′′S 51◦29′36′′W),

northwest of Presidente Prudente City, São Paulo

State, Brazil.

METHODOLOGY

The fossil egg was compared to Recent egg material

and to fossil bones assigned to reptiles stratigraph-

ically associated. The chemical composition and

the egg surface were studied under Scanning Elec-

tron Microscope. The internal structure was stud-

ied through radiological techniques, including com-

puterized tomography, at the Radiology Service of

São Lucas Hospital (PUC/RS) and high resolution

tomography at the Radiodiagnostic Service of the

University Hospital (Universidade Federal do Rio

de Janeiro).

RESULTS AND DISCUSSION

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

spherical format, measuring about 4.30 centimeters,

was found associated to remains of titanosaurid di-

nosaurs, crocodilians and chelonians described by

Souza Cunhaet al. (1987) and was preliminary

identified as a “dinosaur egg (?)”.

In view of the almost perfectly spherical shape

and reduced size it is unlikely that the egg belongs

to dinosaurs. The specimen is tentatively assigned

to a chelonian egg.

Chemical analysis of the fragments of the outer

portion of the specimen indicated the predominance

of calcium carbonate (Fig. 2). Under binocular mi-
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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

rugosity as found in eggshells of Recent podocnemi-

dids (Podocnemis expansa) utilized for comparison.

Under SEM analysis of ultra-structure revealed

a great similarity between morphology and arrange-

ment of elongated crystals of calcium carbonate in

egg’s shell, and the Recent material (Fig. 3).

To detect density changes, in order to charac-

terize the internal structure, the specimen was ex-

amined under high definition computerized tomog-

raphy, a technique previously utilized in similar sit-

uations (Conroy & Vannier 1984 1987, Haubitzet

al. 1988, McGowan 1989a 1989b) which showed

extremely efficient for the desired objective.

The tomographic sections revealed an internal

structure characterized by the presence of a particu-

larly dense outer region, corresponding to the shell

layers. Toward the nucleus, the specimen shows re-

duced values of mass density (Fig. 4). It was also

possible to identify in the central portion a region

of greater density, and inside this region there were

individualized points of even greater density.

It is possible to hypothesize that the dense cen-

tral region represents an embryonic remain, and the

points of greater density represent the centers of os-

sification of bones in formation. This observation

is extremely rare in fossilized eggs (Sochava 1972,

Elzanowsky 1981, Horner 1982).

One of the tomographic sections (Fig. 5)

showed a shape similar to an embryo. Such resem-

blance becomes more evident in comparison with

embryonic material ofPseudemys virginicapre-

sented by Grassé (1970, p. 931).

As the computerized tomography allows the

quantification of density values with high precision,

it is worth mentioning that the density values in the

ossifications of the supposed embryo (4212) are nu-

merically very similar to the values taken as ref-

erence for fossilized bones of associated chelonian

bones (4228). Notice that the range of values of

density utilized in the equipment was of−11000 to

+11000, relative to the density taken as reference

(water= 1).

CONCLUSIONS

(1) The morphological characteristics and micro-

and ultra-structure of shell suggest identification of

the fossil as a chelonian egg.

(2) On account of the paleofaunistic association in

the outcrop where the egg came from, and through

the comparison with Recent remains, we tentatively

refer the egg to the genusPodocnemis.

(3)Analysis of high definition computerized tomog-

raphy made it possible to identify a probable embry-

onic remain.
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Fig. 3 – SEM micrographs of shell ultra-structure. A: Recent chelonian (Podocnemis expansa– × 600); B: MN

4315-V (× 1000); C: Recent chelonian (Podocnemis expansa– × 1500); D: MN 4315-V (× 1500); E: Recent

chelonian (Podocnemis expansa– × 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)This fossil egg is the first chelonian egg described

from the Late Cretaceous of Brazil.
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