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Otoliths, the calcium carbonate ear bones of fish, are 

particularly interesting biological structures due to their 

ability to incorporate trace elements within daily to annual 

growth rings— much like rings of a tree— that allow for 

temporal interpretation of elemental signatures. Most otoliths 

are composed of the calcium carbonate polymorph aragonite, 

but some otoliths are made of calcite, vaterite, or any 

combination of the three polymorphs. Currently, the biotic 

and abiotic factors affecting otolith composition are elusive; 

however, these factors can be teased apart by assessing the 

bulk composition and spatial distribution of CaCO3  

polymorphs in otoliths. In this talk, we synthesize our 

characterization of CaCO3 polymorphs in otoliths through 

neutron and X-ray diffraction, X-ray tomography, X-ray 

fluorescence, and Raman spectroscopy and discuss how these 

characterizations provide insight into the formation of 

biogenic CaCO3 polymorphs. 


