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Taxonomic revision of the initial Early Pleistocene HCRP-U18-501 hominin mandible from Malawi: a tooth internal structural perspective

The adult hominin mandible HCRP-U18-501 (= UR 501) was found in 1991/92 in the stratigraphic Unit 3A of the Chiwondo Beds, at the Uraha site (Karonga Basin, Northern Malawi Rift) [START_REF] Schrenk | Oldest Homo and Pliocene biogeography of the Malawi Rift[END_REF]. This stratigraphic level is biochronologically constrained to an age of 2.3-2.5 Ma [START_REF] Kullmer | The fossil suidae from the Plio-Pleistocene Chiwondo Beds of northern Malawi, Africa[END_REF]. The fossil is represented by two joining parts of the corpus broken behind the M2s on both sides and preserves the left and right P3-M2. The size of the mandible, its symphyseal shape, the anteroposteriorly elongated dental arcade, and external tooth morphology show remarkable similarities with the specimen KNM-ER 1802 from Koobi Fora (Kenya), which is regarded as Homo cf. habilis, as well as with OH 7, holotype of H. habilis [START_REF] Spoor | Reconstructed Homo habilis type OH 7 suggests deep-rooted species diversity in early Homo[END_REF]. The recently described specimen KNM-ER 64060, preserving the mandibular dentition of an adult individual, also exhibits tooth morphological traits and dimensions comparable to the Malawi mandible [START_REF] Grine | Complete permanent mandibular dentition of early Homo from the upper Burgi Member of the Koobi Fora Formation, Ileret, Kenya[END_REF]. In addition, the plate-like premolar roots and some microanatomical tooth features of UR 501 recall those of Paranthropus, but are also present in some East African specimens commonly referred to H. rudolfensis and H. habilis.

At the Malema and Mwenirondo localities in Malawi, two additional fossil specimens attributed to P. boisei and Homo rudolfensis, respectively, were also discovered in levels of the Chiwondo Beds penecontemporaneous to the Unit 3A. Recent isotopic analyses of these hominins show that these hominins relied mainly on C3 resources exploited in a wooded savanna environment under relatively cool and wet conditions [START_REF] Lüdecke | Dietary versatility of Early Pleistocene hominins[END_REF]. Considering the relevance of UR 501 for the emergence of the genus Homo and by taking into account the new likely paleoenvironmental scenario, the mosaic signal of its external morphology makes the interpretation of this relevant fossil more challenging.

We analyzed the internal structural organization of UR 501 premolars and molars (i.e., tissue proportions, enamel thickness distribution, enamel-dentine junction [EDJ] and root morphology) and compared it with the features displayed by some Early Pleistocene tooth specimens from Africa and Asia unambiguously representing Homo, as well as with the patterns respectively expressed by South African Australopithecus and Paranthropus. While in UR 501 crown tissue proportions show thick enamel, thus overlapping the ranges of Australopithecus, Paranthropus and Homo, the presence of an extended buccal cingulum at the EDJ level and overall root morphology more closely resemble the australopith condition. Geometric morphometric analyses of the molar EDJ discriminate the genera Homo, Australopithecus and Paranthropus. In this context, the Malawi specimen falls close to or within the variation range expressed by Australopithecus and clearly sets apart from Homo and Paranthropus. Altogether, these results suggest that UR 501 may be more closely related to the australopiths than to Homo. The apparent mixture of australopith and Homo features in this southeastern African specimen highlights the complex phylogenetic and biogeographic history of early Homo and fuels the discussion about the emergence of our own genus.