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Nanometre scale analysis of conodont apatite by Transmission Electron 
Microscopy has provided new insights into its crystalline structure, porosity, and 
inherent integrity. The component hard tissues are differentiated by crystal size, 
and inter- and intra-crystalline porosity. Basal body tissue typically comprises 
randomly oriented, isometric to elongate nanocrystals, which are commonly 
loosely packed causing significant intercrystalline porosity. Hyaline crown is also 
polycrystalline but characterised by elongate crystals typically of micron-scale 
that accommodate numerous spherical nanopores; the crystals are strongly 
aligned and typically tightly bound within a broader lamellar structure that lacks 
‘interlamellar spaces’. In contrast, albid crown comprises extraordinarily large 
crystals (100’s µm) with nano- to micron-sized pores that are often irregularly 
shaped, forming a ‘cancellate’ microstructure. 

Large pores (≥0.5µm) within crown tissues promote significant light scattering 
causing optical opacity (‘albidity’), which may occur in both cancellate and 
polycrystalline lamellar crown. Cancellate albid and hyaline tissues are suggested 
to represent microstructural ‘end-members’ of conodont crown as some 
intermediate zones show ‘hybrid’ features and variable opacity. The range of 
histologies observed by TEM reveals the inadequacies of terms currently used to 
describe conodont crown, and are revised herein to accommodate some of these 
structural complexities. 

The potential of conodont apatite to retain primary geochemical information 
must depend upon crystal 
size and permeability. On this 
basis, cancellate albid crown 
probably offers the greatest 
potential for resisting post-
mortem alteration and 
recording palaeomarine 
signatures. 
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