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Megaloolithus siruguei is a south European endemic oospecies, probably laid by titanosaurian
sauropods. Clutches, eggs and eggshells of this oospecies have been reported from France,
Romania and Spain, dating late Campanian to early Maastrichtian. It is characterized by a
compactituberculated ornamentation, tubospherulithic morphotype, a somewhat branching,
profuse pore system, and a thick eggshell, ranging between 1.75 and 3 mm. Nevertheless,
several localities in the Iberian Peninsula, in the provinces of Barcelona, Burgos, Huesca, Lleida,
and Valencia have produced abnormally thick Megaloolithus eggshells, up to 5 mm in thickness,
sharing ornamentation, eggshell morphotype and pore system with M. siruguei. They have
been referred using open nomenclature, either as Megaloolithus cf. siruguei or Megaloolithus
aff. siruguei. These eggshells have been regarded in previous studies as either taphonomically
altered or pathological eggshells, caused by ecological stress of the egg layers caused by faunal
replacements. Importantly, these extremely thick eggshells have not been reported neither from
France nor Romania. Here we report abnormally thick eggshells from Santa Marina 1 locality, in
the Garumnian facies of Loarre (Huesca), reaching over 1 cm in thickness. A combination of SEM
imaging, EBSD mapping, isotopic analysis, and microprobe geochemistry allowed us to disregard
taphonomic alteration of the eggshell, pointing towards a pathological origin of the eggshell
thickening. Interestingly, these eggs and eggshells appear in the same egg laying horizons as
regular thickness Megaloolithus siruguei eggs. Importantly, normal Megaloolithus siruguei eggs
exist in layers over the levels with coexisting abnormal and normal eggs. The coexistence of
normal and abnormally thick Megaloolithus siruguei eggs in the same stratigraphic horizons
support its pathological condition. The restriction of pathological eggshells to the lower latitudes
and its intermittence on the record suggests they may be related to stress caused by climate
factors and not ecological competition, such as hydric restrictions or temperature variations.
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