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THE EVOLUTION OF CONODONT FORM THROUGH TIME
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Keywords: Conodont elements, conodont apparatuses, shape, size

Conodont elements are the only mineralized skeletal remains of an extinct group of soft-bodied, nektonic 
chordates that inhabited the oceans from the late Cambrian through the Triassic (some 300 million years). 
Interest in the effectiveness of conodont elements as chronostratigraphic markers, coupled with the search 
for the biological affi nities of the conodont animal, has often obscured the fact that conodonts not only wit-
nessed all major global changes during their 300 million year existence (e.g., major chemical perturbations 
to the ocean-atmosphere system, extinction and diversifi cation events, the evolution of major new Bauplane 
as life emerged from the water and invaded the land), and were themselves affected by these changes. Du-
ring this time the development of novel predation strategies initiated successive waves of “arms races”. In 
addition, three major extinction events – two of which were among the largest in Earth’s history – resulted 
in the complete taxonomic and ecological restructuring of marine communities. But curiously, irrespective of 
this tremendous explosion of environmental change, conodonts have generally been considered more-or-less 
static entities dwelling within the confi nes of their oceanic environment, a morphological “constant” in an 
ever-evolving world. 

The classifi cation of conodonts has traditionally been based on the analysis of their elemental morpholo-
gy. Three main categories of conodont elements have been identifi ed: coniform (including rastrate), ramiform, 
and pectiniform. If observed through their entire stratigraphic range, conodont elements and apparatuses 
have undergone substantial modifi cation both in their architecture and in their elemental shapes. Apparatus-
es composed of only coniform elements characterize most of the earliest evolutionary history of the group, 
while multi-elemental shapes grew and diversifi ed in later periods. Interestingly recent comparisons within 
the same morphological category have revealed both persistencies as well as morphologic innovations. For 
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example, Jones et al. (2012) explored morphological variation in Wurmiella excavata in order to better con-
strain the function of this element in food processing. We address this issue of characterizing the evolution 
of conodont element form (size + shape) quantitatively using both geometric and image-based approaches 
previously applied to the analysis of vertebrate, invertebrate and microplankton form within an explicitly 
phylogenetic context. Our intention is to document the evolution of conodont form independently from any 
interpretation of the function conodonts had in the living animal so that correlations between form and 
function can be investigated using standard statistical hypothesis tests. 
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