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Accurately replicating microscopic 
wear patterns (pits and scratches) on 
fossil teeth is essential for dietary and 
behavioral studies in paleontology. 
Museums use molding and casting to 
reduce handling and produce 
research-quality duplicates, but the 
fidelity of these replicas, especially 
after repeated molding, has not been 
systematically evaluated. This project 
examines how repeated replication 
affects microwear preservation, 
addressing concerns around data 
accuracy and specimen care.
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• Selecting fossil teeth from Eocene–
Oligocene perissodactyls in the 
Burke Museum of Natural History

• Creating multiple generations of 
molds and casts

• Assessed microwear patterns using 
low-magnification methods 
(Semprebon et al. 2004)

• Documenting any visible wear or 
damage over successive casting

Sample page from the molding and casting guide.

A how-to guide for molding and 
casting for microwear analysis and a 
research paper summarizing findings 
and data were produced.

Distribution of Microwear Features (Scratches)
Through continued refinement of 
molding and casting techniques and 
the establishment of standardized 
protocols, the paleontological 
community can balance the need for 
research access with preservation. This 
study represents an important step 
toward more reliable paleodiet 
reconstructions and, ultimately, a more 
accurate understanding of ancient 
ecosystems and evolutionary patterns. 
Future research should include 
comparative studies of different 
molding materials (e.g., platinum- vs. 
tin-cure silicones) to determine which 
best preserve microwear features. 
Additionally, investigations should 
track changes in microwear patterns 
resulting from variations in cleaning, 
molding, and casting protocols.

Significant differences in scratch 
measurements were found across 
Brontotheriid casts, especially 
between Generations 2 and 8). Non-
parametric tests showed 
distributional differences between 
Generation 1 and several later 
generations, indicating non-linear 
variation over casting cycles. 

In contrast, Subhyracodon casts 
showed no significant differences in 
scratches or pits. 

These results suggest molding and 
can alter microwear features after 
multiple replications, potentially 
affecting dietary interpretations. 
Surface fidelity remains stable for 
several casts before changes emerge.

Distribution of Microwear Features (Pits)

No pits were observed on casts of the Brontotheridae.
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