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Fayetteville, USA - 4 - Evolutionary Studies Institute, University of Witwatersrand, Johannesburg, South Africa

The taxonomic position of the recently discovered species Homo naleds is still uncertain. One of the many distinctive aspects of the
dentition of the species is the external morphology of the mandibular third premolar, which has two roots and is fully bicuspid, a
configuration which is unusual for late-Middle Pleistocene Homzo. The fourth premolar is also bicuspid, and both premolars have a
notably symmetrical occlusal outline [1]. In this study, we examine the endostructural morphology of the premolar tooth crowns as
the surface of the dentine crown in particular is known to carry important taxonomic information and elucidate the developmental
basis of premolar crown morphology.

We use micro-tomography to image the enamel-dentine junction (ED]J) of H. naled; mandibular premolars from both the
Dinaledi and the Lesedi chambers, and use geometric morphometrics to quantitatively compare the ED] morphology to specimens
of early Homo, Paranthropus robustus, Australopithecus africanus, Homo neanderthalensis and Homo sapiens (n=76). Additionally,
we investigate patterns in the size relationship between the P3 and P4 among the study taxa using centroid size.

The mandibular premolar ED] morphology of H. naledi from the Dinaledi Chamber is distinctive and consistent. Both the
P3s and P4s display a tall well-developed metaconid and strongly developed mesial marginal ridges, while the P4 shows a relatively
mesiodistally elongated crown. The P3 and P4 are distinct from a number of early Homo specimens. In particular, the H. naledi
premolars can be distinguished from KNM-ER 1802 (Homo sp.), as well as KNM-ER 992, the type specimen of Homo ergaster [2].
Swartkrans Homo specimen SKX 21204 clusters closely with KNM-ER 992, particularly for the P4, and is also quite distinct from
H. naled;. Premolars from the Lesedi chamber, although worn, are consistent with the morphology seen in the Dinaledi chamber,
clustering closely with these H. naledi specimens in the geometric morphometric analysis, although they are slightly larger in size.

Finally, we find that when considering centroid size, P robustus and A. africanus show a P4>P3 pattern, which is also found
in modern humans, and in early Homo specimens KNM-ER 1802 and SKX 21204. In KNM-ER 992, the premolars are approxi-
mately equal in size. H. naledi however shows the pattern P3>P4, which is distinctive among our sample.

For access to Homo naledi fossils we would like to thank Lee Berger and John Hawks. For the comparative sample, we would thank Jean-Jacques Hublin (Max Planck Institute for Evolutionary
Anthropology), Bernhard Zipfel, Lee Berger, Sifelani Jira (Evolutionary Studies Intitute, University of the Witwatersrand ), Miriam Tawane (Ditsong Museum), Job Kibii (National Museums of Kenya),
Davorka Radov¢i¢ (Croatian Natural History Museum), Michel Toussaint (ASBL Archéologie Andennaise), Jean-Jacques Cleyet-Merle (Musée National de Préhistoire des Eyzies-de-Tayac), Véronique
Merlin-Langlade (Musée d’Art et d’Archéologie du Périgord) and the Leipzig University Anatomical Collection (ULAC). This research was supported by the Wenner-Gren Foundation, the University of
Witwatersrand and the Max Planck Society.
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