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Figure 3. Morphological description of the striations observed in the Villabruna lower RM3. (A) SEM images with
morphological and directionality striation features (the numbers indicate the sequence of the gestures). (B) Stereo
microscopic image of the cavity and of the region (ellipse) containing the striations described in this figure (areas 2 and 4
in Fig. 2). (C) Example of 3D rendering and cross-section of the striation observed in the Villabruna tooth cavity (area 2 in
Fig. 2). B: buccal; L: lingual; M: mesial.
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WalUE) This tooth presents a large occlusal cavity, with a polished
internal surface and extensive enamel chipping traces on the steep
mesial wall. The striations observed by SEM (Fig.2) have a “V”
shaped transverse section (Fig. 3), as typically displayed by
cutmarks on teeth [5]. Based on in vitro experimental replication and
a complete functional reconstruction (Fig. 4), we confirm that the
1dentified striations and the associated extensive enamel chipping on
the mesial wall of the cavity were produced ante-mortem by pointed
flint tools during scratching and chiseling activities.

Figure 1. The lower right third molar (RM;) of the Late Upper Palaeolithic specimen known as Villabruna. Occlusal view _—
of the RM;. (B) Detailed view of the large occlusal cavity with the four carious lesions and the chipping area on the mesial wall. l M3
Section A-A is directed mesio-distally, passing through the larger carious lesion. (C) MicroCT slice of the Villabruna RM; in

correspondence with action A-A.

The RM,; belongs to a young male individual
(ca. 25 years old) found i Riparo Villabruna (Sovramonte—Belluno,

Italy), directly dated to around 14,160-13,820 cal yr BP. The tooth,
which shows a large cavity on the occlusal surface (Fig. 1), and its
antagonist were micro-CT scanned to produce 3D digital models and
studied by occlusal fingerprint analysis (OFA) to evaluate the
physiological occlusal movements. Scanning Electron Microscopy
(SEM) cross-sectional geometry was used to visualize and analyse the
striations within the cavity. Finally, experimental tests were carried out
to assess the instrument used to produce the striations.
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Figure 4. Occlusal relationship between the upper and lower RM3. (A) Maximum intercuspation between antagonistic
crowns. M; transparent and mirrored for occlusal view on M;. Red point, cusp tips; grey circle, central fossa center M;.
The dental occlusal compass (left) designates general directions of movements in mandibular symphysis out of maximum
intercuspation. The dental occlusal compass (right) indicates directions of the M; protocone tip (red center point).
Protrusion (black); lateroprotrusion (yellow); laterotrusion (blue); retrusions (red); mediotrusion (green). (B) Wear facet
pattern labeled and color-coded. (C) Individual occlusal compass results showing spatial orientation of each wear facet.
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O WUNE The Villabruna specimen 1s therefore the oldest known
evidence of dental caries intervention. This study also suggests that
primitive forms of carious treatment in human evolution entail an
adaptation of the well-known toothpickings technique, which
emphasizes levering and scratching, rather than more advanced
drilling practices.

- ‘.- .
V2rxNne MY o3 W
22PN 00KV oS 08

Bibliography: 1. Coppa, A., Bondioli, L., Cucina, A., Frayer, D. W., Jarrige, C., Jarrige, J.-F., Quivron, G., Rossi, M.,
Vidale, M., Macchiarelli, R., 2006. Early Neolithic tradition of dentistry. Nature 440, 755-756. 2. Eaton, S., 2006. The
ancestral human diet: what was it and should it be a paradigm for contemporary nutrition?. Proc. Nutr. Soc. 65, 1-6. 3.
Bernardini, F., Tuniz, C., Coppa, A., Mancini, L., Dreossi, D., Eichert, D., Turco, G., Biasotto, M., Terrasi, F., De Cesare, N.,
Hua, Q., Levchenko, V., 2012. Beeswax as Dental Filling on a Neolithic Human Tooth. PLoS One 7(9), €¢44904. 4.
Vercellotti, G., Alciati, G., Richards, M. & Formicola, V., 2008. The Late Upper Paleolithic skeleton Villabruna 1 (Italy): A
source of data on biology and behavior of a 14.000 year-old hunter. J. Anthropol. Sci. 86, 143-163. 5. Estalrrich, A. & Rosas,
A., 2013. Handedness in Neandertals from the El Sidrén (Asturias, Spain): evidence from instrumental striations with
ontogenetic inferences. PLoS One 8, €62797.

dﬂ”.’ou Ny 1R {
LO01OPMIN 00KV 014x1271 o ETD | 2

Figure 2. Scanning Electron Microscopy (SEM) images of the striations observed within the carious cavity of the Acnowledgments: Mil’liStI'y of Culture, the Veneto Region and the Sovramonte Vlllage Public Administration and the
Villabruna lower RM3. (A) Occlusal view of the RM; digital model, with numbers indicating some of the areas where Belluno Museum Association. Veneto Archaeological Heritage. M. Rea, P. Sibilla, M. Aimetti, U. Menz, C. Hemm, S.
striations were observed. (B) The SEM images; 1, the Chlpplng area; 2a-b-c, the mesial area; 3a-b, the buccal wall of the Freidline, F. Fiorillo and H. Temming, C. Brikemeyer and S. Deshmukh from the AG Massenspedktrometrie, Universitit
cavity; 4a-b, the lingual wall of the cavity; 5, inside the large carious lesion. Leipzig, S. Schmidt, T. Biidel, S.A. Buckley, Mr. Aldo Villabruna and the Laboratory of Archaeozoology and Taphonomy

(L.A.T.).



