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Contributions

The application of Synchrotron X-Ray Tomographic
Microscopy to the functional study of the
conodont skeleton 

Hanna Algora1, Manuel Rigo2, Michele Mazza3, Nicolas
Goudemand4, Philip C.J Donoghue5 and Carlos Martínez-Pérez1,5   

Conodonts were soft-bodied organisms,
which unique hard-parts were a set of teeth-like
elements placed in their oral cavity. This anatomical
feature, together with the presence of a notochord,
a tail supported by rays and V-shaped muscle
blocks, have centred the debate about their biolo-
gical affinities, with some authors identifying them
as stem-vertebrates, and others as a group of basal
agnathan. Beyond this debate, conodont fossil re-
cord is one of the best compared to other groups,
being major components of the Palaeozoic and
early Mesozoic ecosystems. Besides its biological af-
finities, conodont element function also remains
controversial, debating between the filter and the
teeth-like function hypotheses. Until recent, cono-
dont functional analysis has been limited to ana-
logy and qualitative analytical approaches, but
more recently, novel quantitative computational
methods, such as computed tomography, are ope-
ning new opportunities to study the function of
these elements. Following this, in this work we
study the function of various taxa belonging to the
Epigondolella-Mockina linage from the Upper Trias-
sic of Italy using Synchrotron X-Ray Tomographic
Microscopy (SXRTM). Our functional analysis was
centred on the development of their occlusal cycle
based on the 3D models (digital and physical) ob-
tained from several P1 clusters scanned with the
SXRTM, and corroborated by microwear analyses
in single specimens of the same taxa.

The development of the 3D models allowed us
to describe their occlusal cycle and corroborated by

the presence of microwear on the predicted func-
tional surfaces, suggesting that these elements de-
veloped a tooth-like function comparable to other
conodont taxa. Interestingly, the tomographic study
of the inner microstructures allowed us to identify
the same wear pattern, in the same locations, pro-
viding strong support that the P1 elements of se-
veral taxa belonging to the Epigondolella-Mockina
linage where indeed used as teeth; and more inte-
resting, that they were retained through the whole
life of these animals and not shed and replaced as
it has been proposed before. These results confirm
previous works, shedding light on the ecology of
these important marine organisms.

This work has been partially founded by a
Marie Curie FP7 (CMP) and by the Spanish Research
Project CGL2014-52662-P.
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