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ABSTRACT  

AVRAHAMI, HAVIV MOSHE. The Anatomy, Phylogeny, Ontogeny, and Histology of the 

Semi-Fossorial thescelosaurid dinosaur ð Fona herzogae ð from The Cenomanian-age 

Mussentuchit Member of the Cedar Mountain Formation, Utah (Under the direction of Dr. 

Lindsay Zanno). 

 

Ornithischia, one of the three major dinosaur clades, is hypothesized to have originated 

between the Triassic and earliest Jurassic periods, though the precise timing remains debated. 

Over a span of approximately 134 million years, ornithischians evolved into a morphologically 

diverse and globally distributed group, with iconic members such as ceratopsians, 

pachycephalosaurs, hadrosaurs, ankylosaurs, and stegosaurs. Yet, the evolutionary foundations 

of this diversity lie in the earlier, small-bodied, bipedal, and morphologically conservative 

ornithischiansðtaxa that remain poorly characterized in terms of anatomy, growth, ecology, and 

evolutionary relationships. 

This dissertation presents a detailed anatomical, phylogenetic, ontogenetic, and 

histological investigation of Fona herzogae, a new semi-fossorial neornithischian dinosaur from 

central Utah. Represented by an exceptional assemblage of disarticulated skeletons dated to 

~99.5ï99.2 million years ago, Fona is the earliest known thescelosaurine from North America, 

extending the temporal range of this clade by roughly 33 million years. Comparative osteological 

analyses reveal a range of intraspecific variability in both cranial and postcranial elements, 

suggesting the presence of distinct morphotypes possibly representing sexual dimorphism. 

Histological data indicate all sampled individuals were skeletally immature subadults, with the 

oldest individuals estimated to be at least six years old at the time of death. 

These findings not only refine our understanding of thescelosaurid evolution but also 

suggest that high intraspecific variationða plesiomorphic trait of amniotesðpersisted among 

early-diverging ornithischians. The presence of compact coarse cancellous bone (CCCB) in the 
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limb bones of Fona and other small-bodied ornithischians may reflect adaptations for enhanced 

biomechanical support, potentially linked to fossoriality, but also plausibly associated with 

cursoriality, foraging, or other behaviors. Alternatively, these observations may simply reflect 

ontogenetic growth patterns without direct ties to a specific ecological function. Nonetheless, this 

work contributes to a growing body of evidence that fossoriality was more widespread in basal 

ornithischians than previously recognized. The documentation of this behavior in a mid-

Cretaceous taxon challenges existing models of ecological conservatism among early 

neornithischians and underscores the potential for hidden behavioral diversity in small-bodied 

taxa. 

Taken together, this study establishes Fona herzogae as a key taxon for understanding the 

early evolutionary trajectory of Thescelosaurinae and underscores the importance of fine-scale 

anatomical and histological analyses in reconstructing the paleobiology of small-bodied 

dinosaurs. Future work should expand sampling across both geographic and temporal ranges to 

evaluate whether the observed variability in Fona represents a broader evolutionary pattern 

among early-diverging ornithischians and to further test the ecological significance of CCCB as 

a proxy for behavior.  

Lastly, increased attention should be directed toward evaluating whether the apparent 

absence of orodromines and thescelosaurines co-occurring within the same Cretaceous North 

American paleoenvironments reflects genuine differences in habitat preference or ecological 

partitioning, or whether this pattern simply results from current limitations in sampling.  
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