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Researchers studied eggshell microstructures to help estimate whether an
unknown sample was laid by an ornithopod (herbivorous; top) or a theropod
(carnivorous; bottom). Credit: Adapted from ACS Omega 2020, DOI:
10.1021/acsomega.0c03334
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Since the famous discovery of dinosaur eggs in the Gobi Desert in the
early 1920s, the fossilized remains have captured the imaginations of
paleontologists and the public, alike. Although dinosaur eggs have now
been found on every continent, it's not always clear to scientists which
species laid them. Now, researchers reporting in ACS Omega have
narrowed down the list for an unknown eggshell from Mexico by
comparing its microstructure and composition with four known samples.

Because many dinosaur eggs are similar in size and shape, it can be
difficult to determine what type of dinosaur laid them. Clues can come
from fossilized embryos (which are rare), hatchlings in the same nest or
nearby adult remains. Scientists also have identified microscopic
features of eggshells that differ among groups of dinosaurs. In addition,
researchers have studied the elemental composition of fossil eggshells to
learn more about the paleoenvironment and conditions that led to the
eggs' fossilization. Abel Moreno and colleagues wanted to compare the
microstructure and composition of five dinosaur eggshells from nests in
the El Gallo Formation of Baja California, Mexico. Based on the eggs'
shapes and sizes and the fossil record of the area, the researchers had
concluded that three of the eggs were laid by ornithopods (bipedal
herbivores) of the hadrosaur family (duck-billed dinosaurs) and one by a
theropod (bipedal carnivores) of the troodontidae family (small, bird-
like dinosaurs). The remaining sample was too damaged to classify by
the naked eye.

Using scanning electron microscopy, the team examined the external and
internal surfaces and a cross-section of each eggshell. In contrast to the
smooth outer surface of the theropod shell, the shells from the
ornithopods and the unknown sample had nodes at different distances
across the shell. Images of shell cross-sections from the ornithopods
revealed that mammillary cones—calcite crystals on the inner surface of
the shell—formed thin, elongated columns arranged in parallel, with
irregular pores. In contrast, the eggshell from the theropod showed
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thicker, shorter cones arranged in a bilayer, with wider pores. The
unknown sample more closely resembled the ornithopod eggshells,
leading the researchers to hypothesize that it was probably also from the
hadrosaur family. In addition, the researchers conducted an elemental
composition analysis, which they say is the first such analysis on
dinosaur eggshells collected in Mexico. They say the findings might help
reveal how the fossilization process varied among species and locales.

  More information: Nerith R. Elejalde-Cadena et al. Searching for a
Clue to Characterize a Crystalline Dinosaur's Eggshell of Baja
California, Mexico, ACS Omega (2020). DOI:
10.1021/acsomega.0c03334
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