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A NEW SITE WITH MEGALOOLITHID EGG REMAINS  
IN THE MAASTRICHTIAN OF THE HAŢEG BASIN 

 
Dan GRIGORESCU¹ & Zoltán CSIKI¹ 

 
Abstract: A new site with large remains of megaloolithid dinosaur eggs in the Maastrichtian of the Haţeg 
Basin, within the Densuş-Ciula Formation was recorded in 2005, near the village of Livezi. The shape and 
size of the eggs as well as the thickness, external and internal structures of the eggshells from Livezi are 
practically identical to those found at Tuştea - the locality which in 1988 provided the first dinosaur eggs 
from Haţeg and Romania, and from the two localities recorded in 2002 along the Râul Mare banks, at 
Toteşti-baraj and Nălaţ-Vad, in the Sânpetru Formation. The closest known oospecies to the 
Megaloolithidae eggs from the Haţeg Basin is Megaloolithus siruguei from southern France. The egg–
laying environment in the new site was represented by a floodplain with fine sediments affected by 
pedogenetic processes. No baby bones were found so far in the new site.  
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INTRODUCTION 

The first dinosaur eggs from the Uppermost 
Cretaceous continental deposits of the Haţeg 
Basin were discovered in 1988 (Grigorescu et 
al., 1990a), 90 years after the first record of 
dinosaur bones from the same region, made 
by Franz Nopcsa. 

The dinosaur eggs were firstly noticed by 
Marin Şeclăman and Nicolae Ghinescu, in the 
Ultoane Hill, near Tuştea village, following an 
accidental landslide. The deposits belong to 
the Densuş-Ciula Formation that outcrops in 
the north–western part of the Haţeg Basin 
(Grigorescu et al., 1990b). 

Fourteen egg remains, among which two 
almost completely preserved, seemingly 
unhatched ones, were immediately collected 
by the first author of this paper in order to 
prevent their destruction by the ongoing slide 
of the instable, vertical escarpment. Most of 
the egg remains consist of lower halves, more 
or less fragmented and crushed The egg 
collection from the Ultoane Hill has been 
consistently increased after the precipice was 
leveled by bulldozer, a horizontal platform 
being thus created allowing the further 
systematic searches. On a rather small 
surface of only 180 m², 20 egg clutches 
representing original nests, in total the remains 
of about 90 eggs, were found and collected till 
now (Grigorescu, 2005). 

All the egg remains from these clutches 
belong to the Megaloolithidae oofamily; they 
have a subspherical shape, with a larger 
diameter of around 14-16 cm and an eggshell 
thickness varying from 2.1 to 2.8 mm, 2.3 and 
2.4 mm, respectively, being the most common 
thickness values.  

In the early 2000s, two new sites with 
dinosaur eggs, also belonging to the 
megaloolithids, were discovered within the 
Sânpetru Formation at Toteşti-baraj and Nălaţ-
Vad, both localities situated along the banks of 
the Râul Mare River. The discovery was made 

by an international, Belgian-French-Romanian 
team (Codrea et al., 2002; Smith et al., 2002). 

The morphologic and morphometric 
characters of the eggs found in both of these 
new localities are practically identical with 
those from Tuştea (Table 1); some of these 
were assigned to Megaloolithus siruguei, one 
of the eight oospecies described from the Late 
Cretaceous of southern France. 

Besides Megaloolithid-type, other types of 
eggshells were subsequently frequently found 
in micropaleontological samples after screen-
washing of sediments from different 
stratigraphic levels from all the three localities, 
but also from other localities that did not reveal 
large egg remains: Fântânele, Budurone (both 
near Vălioara village) in the Densuş-Ciula 
Formation, Sânpetru, Pui, both near the 
homonymous villages within the Sânpetru 
Formation. 

Three types of eggshells are recognized, all 
of them much thinner than the megaloolithid 
eggshells (less than 1 mm in thickness). One 
type have a rather smooth surface with small, 
distanced tubercles and a prismatic structure, 
possibly belonging to theropods; a second one 
displays sparse, crater-like tubercles on the 
outer surface with pore openings in the middle 
of some tubercles. This type corresponds to 
the geckonoid eggshell structural morphotype 
(Mikhailov et al., 1996). A third type of thin 
eggshells has a smooth surface and an 
ornithoid structure, being probably related to 
birds.  
 
GEOLOGICAL SETTING OF THE NEW SITE 
WITH DINOSAUR EGG REMAINS  

A fourth locality in the Haţeg Basin yielding 
dinosaur egg remains was recorded in 2005, 
at 4 km north-east of the Tuştea nesting site, 
near the Livezi village, on the southern slopes 
of the Prislop Hill (Fig. 1). 

The lithological sections that include the 
fossiliferous levels outcrop along some alluvial 
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torrents that are mostly dry throughout the 
year. The sections display pararhythmic 
sequences of matrix-supported, medium 
conglomerates developed in lenses and 
reddish (yellowish, when more weathered) silty 
mudstones with small pebbles of metaclasts 
and containing small, irregular calcrets and 
cylindrical or sinuous burrows. More rarely, the 
sections include gray-greenish, well sorted 
sandstones and blackish, finely laminated 
marls rich in small charcoal fragments, these 
representing accidental lithons in the 
sequences (Fig. 2). 

According to the lithology and structural 
setting, the new egg-site belongs to the middle 
member of the Densuş-Ciula Formation, 
having an upper stratigraphical position 
relative to the Tuştea site. The main 
lithological difference as compared with the 
Tuştea section consists in the absence of large 
vulcanoclasts from the conglomerates from 
Livezi, while these are well represented in the 
conglomerates from Tuştea. 

The egg remains are located in the reddish 
mudstones with calcrets. The remains consist 
mostly of eggshell fragments, scattered on 
rather small areas, of a few square-meters 
each. Six such concentrations of eggshells, 
located at two different stratigraphic levels, 
were identified so far. Only one of these 
included besides eggshells, large parts from 

the bottom half of eggs. In all these places, the 
great majority of eggshells is less than 4 cm²; 
only rarely are they larger, reaching 
dimensions of up to 10 cm². The eggshells 
seem fresh, without signs of important 
weathering and long-distance transport that 
suggests the proximity of the remains to the 
original place of incubation. 
 
DESCRIPTION OF THE EGG REMAINS 
Eggshell characteristics  
All the egg remains from Livezi belong to the 
Megaloolithidae oofamily; no significant 
differences, except minor ones in eggshell 
thickness, were noticed among the different 
locations. The few lower halves of eggs that 
despite their crushing maintain the general 
shape, allow us to conclude that the eggs from 
Livezi did not differ from the better preserved 
ones from Tuştea, Toteşti-baraj and Nălaţ-Vad 
that are subspherical with an average diameter 
of 16 cm (Table 1). The eggshell thickness 
varies generally between 2.1 and 3.2 mm, 
depending on the egg part to which the 
fragments belong. Slight differences among 
different locations in the average thickness of 
the eggshells were noticed. The differences do 
not exceed 10% and do not seem to be 
caused by diagenesis, but more probably by 
the physiology of the shell secretion in the 
mother’s oviduct or possibly are due to the 

Figure 1. Simplified geological map of the Haţeg Basin, showing the location of the main egg and eggshell 
localities. Abbreviations: Bd – Badenian; J1 – Lower – Middle Jurassic; J3 – Upper Jurassic; K1 – Lower 
Cretaceous; K2m – marine Upper Cretaceous; K2c – continental Upper Cretaceous (the Densuş-Ciula and 
Sânpetru formations); Pc – crystalline basement, mainly Precambrian; Pg – Paleogene; Q – Quaternary;  
Sm - Sarmatian   
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position of the fragments within the complete 
egg. 

The sculpture of the outer surface of the 
eggshells consists in rounded, closely packed 
tubercles, sometime united in short chains (Pl. 
I, fig. 1). The size of the tubercles varies 
between 0.4 and 1.1 mm, similarly to the 
condition seen in all the other localities from 
the Haţeg Basin, which yielded megaloolithid 
eggs. 

The internal microstructure of the eggshells 
corresponds to the dinosauroid-spherulitic 
basic type, namely to the discretispherulitic 
structural morphotype of Mikhailov et al. 
(1996). The radial sections in the eggshell 
display wedge-shaped units separated by 

parallel margins (Pl. I, figs. 2, 3). The fine, 
upwardly arched growth lines cross 
continuously among adjacent bundles. The 
herringbone pattern is sometimes present.  

The pore pattern corresponds to the 
tubocanaliculate system, consisting of a 
complicated network of sinuous tubes, with 
branches among them. 

Both, the internal microstructure and the 
pore system are identical with the 
corresponding characters described in other 
localities from the Haţeg Basin (Grigorescu et 
al., 1990b, 1994, Codrea et al., 2002, Smith et 
al., 2002) (Pl. I). 

  

Figure 2. Simplified lithological logs of the egg-bearing sequences at Tuştea, Livezi, Nălaţ-Vad and Toteşti-
baraj. The Nălaţ-Vad section is redrawn after van Itterbeeck et al. (2004). 
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Table 1 
Eggs Eggshells  

shape size 
(cm) 

thickness 
(mm) 

microstructure outer 
sculpture 

pores 
Taxonomic 
assignment 

Tuştea  
Densuş-
Ciula F. 

subspheric 14-16 2.1-2.8 discretispherulitic closely-
packed 

tubercles 

tubo-
canaliculate 

Magaloolithus 
cf. siruguei 

Toteşti-baraj 
Sânpetru F 

subspheric 14-16 2.14-2.82 
 

discretispherulitic closely-
packed 

tubercles 

tubo-
canaliculate 

Megaloolithus 
siruguei 

Nălaţ-Vad 
Sânpetru F 

subspheric av.15 av.2.5 discretispherulitic closely-
packed 

tubercles 

tubo-
canaliculate 

Megaloolithus 
cf. siruguei 

Livezi  
Densuş-
Ciula F. 

subspheric av.16 2.1-3.1 discretispherulitic closely-
packed 

tubercles 

tubo-
canaliculate 

Magaloolithus 
cf. siruguei 

        

Nesting pattern 
The kind of occurrence of the egg remains 

in all the fossiliferous sites from Livezi, 
consisting of concentrations of eggshell 
fragments, and the exceptional rarity of larger 
egg remains, do not allow to draw a clear 
conclusion on the nesting pattern. However, 
the relatively small number of eggshells and 
their distribution on a rather small area of few 
square-meters suggest the proximity of the 
remains to the original place of incubation, and 
might indicate a small number of eggs, less 
than 5, in the nests. 
Origin of the eggs 

Until recently, the great majority of dinosaur 
egg specialists agreed, based on general 
inferences or on evidences from some relevant 
fossiliferous sites, that the megaloolithid egg 
type belongs exclusively to the sauropods, 
namely to the titanosaurian dinosaurs (e.g. 
Chiappe et al., 1998). 

 Questions about this univocal conclusion 
were recently raised by the case of the Tuştea 
nesting site where dinosaur neonate and 
hatchling remains of the hadrosaur 
Telmatosaurus transsylvanicus were found in 
association with megaloolithid eggs 
(Grigorescu, 2003). Doubts about whether the 
titanosaurs were the only dinosaurs which laid 
megaloolithid eggs were expressed also by 
other authors, e.g. Garcia and Vianey-Liaud 
(2003), based on the situation from the Upper 
Cretaceous of France where the high diversity 
of the megaloolithid oospecies recognized (at 
least eight) cannot be related to the few 
(probably no more than two or three) 
titanosaur species recorded in the deposits of 
the same age (Le Loeuff, 1993, Allain & 
Pereda Suberbiola, 2003).  

It is unanimously agreed that the only 
unquestionable evidence for the assignment of 
the fossil ootaxa to a natural taxon (that means 
to integrate the parataxonomic classification 
into a taxonomic one) is the presence of 
embryo within the egg. However the case of 

Tustea, wherethe  megaloolithid  eggs  are 
associated in the same stratigraphic level with 
hadrosaur hatchlings, some of the hatchlings 
inside the clutches , some other in the close 
vicinity to them, represents evidence for 
sustaining that the megaloolithid type of egg 
was not laid only by sauropods but also by 
hadrosaurs.  All the other localities from the 
Haţeg Basin yielding megaloolithid eggs and 
eggshells, including Livezi, did not reveal baby 
remains. Thus, their origin is for the moment 
unknown, but, based on their similarity with the 
Tuştea eggs they might be inferred to belong 
to hadrosaurs as well. 
Other vertebrate remains 

Only a few fragments of turtle plates and a 
well–preserved titanosaur tibia were found at 
Livezi, but at distinct mudstone levels than 
those containing the egg remains. 
Paleoenvironment 

The sedimentologic characters, including 
the reddish color and the internal structures 
(calcrets and burrows) of the deposits yielding 
the egg remains indicate a fluvial deposition 
within a well-drained floodplain, periodically 
affected by pedogenetic processes (Fig. 2). 
Comparable paleoenvironmental conditions 
were recognized at the Tuştea nesting site 
(Grigorescu & Csiki, 2002; Bojar et al., 2005), 
while at Toteşti-baraj and Nălaţ-Vad the 
prevalence of blackish fine-grained sediments 
(Codrea et al., 2002; Smith et al., 2002; van 
Itterbeeck et al., 2004) seems to indicate 
rather a poorly drained floodplain environment. 
The age of the Livezi site 

As shown above, the new site from Livezi 
belongs to the middle member of the Densuş-
Ciula Formation. According to the general 
structural frame of the outcropping deposits of 
the Densuş-Ciula Formation from the 
northwestern part of the Haţeg Basin, the 
strike direction of the Livezi beds indicates a 
slightly younger age than that of the Tuştea 
site. The age of the Densuş-Ciula Formation 
was first considered as being Late 
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Maastrichtian-Early Paleogene, based on the 
geometric position of the continental deposits 
with dinosaur remains, underlain by marine 
beds dated as Early Maastrichtian at the latest 
and being covered by coarse-grained fluvial 
deposits devoid of dinosaur bones, assigned 
to the Lower Paleogene. This age assignment 
seemed also to be supported by the 
palynological content of the middle member of 
the Densuş-Ciula Formation, considered to 
indicate a Late Maastrichtian age (Antonescu 
et al., 1983). More recent studies on the age of 
the Upper Cretaceous marine deposits from 
the region based on the calcareous 
nannofossils indicate an Upper Campanian 
age at their top (Grigorescu & Melinte, 2002), 
that suggests an older, Maastrichtian age of 
the Densuş-Ciula Formation. This conclusion 
seems to be sustained also by the 
paleomagnetic data (Pătraşcu et al., 1993), but 
due to the absence of radiometric dating, the 
assignment to any identified magnetic polarity 
zones remains doubtful. 

As regards the age of the two sites from the 
Râul Mare area, Toteşti-baraj and Nălaţ-Vad, 
belonging to the Sânpetru Formation, this 
seems to be slightly older. Based on the 
paleomagnetic measurements made by 
Panaiotu & Panaiotu (2002), the fossiliferous 
deposits are considered to belong to the Lower 
Maastrichtian, the Nălaţ-Vad section being 
slightly older than the Toteşti-baraj one (Smith 
et al., 2002). 

 
 
 
 

CONCLUSIONS 
A new fossiliferous site with numerous 

eggshell remains is here   reported from the  
middle member of the Maastrichtian Densuş-
Ciula Formation of the Haţeg Basin, located 
near Livezi village. Most of the occurrences 
are represented by dense accumulations of 
scattered eggshells, but a few incomplete 
lower halves of hatched eggs were also found. 
The morphology and internal structure of the 
Livezi eggshells is similar to that of other eggs 
known from the Haţeg Basin, all of these being 
referable to the Megaloolithidae oofamily. 
Although the taxonomic identity of the egg-
layer from Livezi is unknown, the close 
morphological similarity of the eggshells to 
those from the nearby Tuştea locality suggest 
that they belong to the same taxon, most 
probably the hadrosaur Telmatosaurus. The 
sedimentary context in which the eggshells 
were found points to only a short (if any) 
transport of them and thus the close proximity 
of the original nesting sites, suggesting 
hadrosaurs used frequently well-drained 
floodplain environments for nesting. 
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PLATE CAPTIONS 
 
PLATE I 
 
Fig. 1. Outer surface morphology of the Livezi eggshells. 
Figs. 2-3. Radial thin-section of the eggshells from Livezi under transmitted light microscop in 2 – 

parallel light  and 3 – polarized light. 
Fig. 4. Outer surface morphology of the Tuştea eggshells. 
Figs. 5-6. Radial thin-section of the eggshells from Tuştea under transmitted light microscop in 5 – 

parallel light  and 6 – polarized light.  
Fig. 7. Outer surface morphology of the Toteşti-baraj eggshells. 
Fig. 8. Radial thin-section of the eggshells from Toteşti-baraj under transmitted light microscop in 

parallel light. 
Fig. 9. Outer surface morphology of the Nălaţ-Vad eggshells. 
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