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Abstract

Conodont biostratigraphy, the backbone for much of the chronostratigraphic framework
of the Paleozoic, is essential for understanding global patterns of geological and environ-
mental change over much of Earth’s history. Conodont apatite geochemistry is increasingly
used as a proxy for measuring the chemical and isotopic composition of the ancient ocean.
However, there is uncertainty about the source and timing of elemental enrichment in these
fossils, with variable interpretations ranging from primary (in vivo) to postmortem recrys-
tallization/exchange on the seafloor and during diagenesis/thermal maturation of the rocks.
We have reduced this uncertainty by characterizing conodonts of different ages and thermal
maturities using various geochemical and isotopic tools in combination with histologic stud-
ies.
The results show clear differences in the mineralogy, crystallinity, chemical and isotopic com-
position of morphologic components of individual conodonts which we interpret to reflect bio-
logic growth. The highly crystalline components have not exchanged with the enclosing rock,
while the less crystalline hard tissues are nearly completely exchanged. Geochemical maps of
highly crystalline components also delineate wear/growth and resorption/regeneration sur-
faces, and ontogenetic differences that further support the hypothesis that the trace-element
zones are a primary, and not diagenetic, record of biochemical uptake by the conodont or-
ganism.
These findings provide new insights into the biology, growth, and histology of the conodont
animal, which may help identify the phylogenetic origins of this complex and enigmatic
group. Moreover, the application of these new analytical tools and sampling methodologies
in parallel with traditional biostratigraphic and chemostratigraphic approaches can improve
the ability to correlate the global stratigraphic record at previously unattainable resolution.
Therefore, when sampled correctly, conodont apatite biogeochemistry is an ideal proxy for
measuring the chemical and isotopic composition of the ancient ocean.
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