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Abstract:

Constant improvements in image detectors and computing power have enabled high-resolution
imaging with X-ray tube and synchrotron radiation microtomography (UCT) of sediment-embedded
fossils. Although this represents a very powerful tool for anatomical analysis, bone and dental
tissues do not always provide a distinct structural signal with X-rays. Here we compare the results
of neutron uCT scans performed at the ANTARES facilities of the FRM Il research reactor in
Munich with standard X-ray results for several fossil remains. In particular, we scanned fossils of
two Miocene catarrhines from the Valles-Penedés Basin that had been previously proven
problematic with X-rays: the holotype skull (IPS58443) of the stem hominoid Pliobates cataloniae;
and three lower molars (IPS1724m,n,0) from the holotype of the pliopithecoid Barberapithecus
huerzeleri. X-ray-based uCT for these specimens failed to retrieve any contrast between the fossil
tissue components (i.e., the normal distribution of the contrast histogram was shifted to the low or
high end of the curve). This is due to the extreme similarity between the chemical composition of
the embedding matrix and fossil in IPS58443 and to the presence of high-density elements in
IPS1724. In contrast, neutron-based uCT delivered high-contrast images of the studied specimens.
In fact, neutron radiation easily penetrates metals and may return very different contrasts of
different isotopes of the same element, thereby enabling a correct definition of the bone/sediment
interface and a proper segmentation of the images stack. In conclusion, neutron-based uCT
represents a viable alternative to X-rays for the extraction of anatomical information from sediment-
embedded fossils.



