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SOM Figure S1. Le Moustier 1 original skeletal remains showing the skull fragments, the maxilla 

and the mandible. 

 

 

 

 

SOM Figure S2. Three-dimensional (3D) digital models of Qafzeh 9 maxillary left I1 in lingual, 

distal, labial and occlusal views. 
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SOM Figure S3. Color-coded wear facet maps of the reconstructed Qafzeh 9 dental arches 

following the concept of the occlusal fingerprint analysis (Kullmer et al. 2009; a and d). Color maps 

showing the deviation in maximum intercuspation occlusion (b and e). Purple and blue colors 

reflect full occlusal contacts at the locations wear facets. Occlusal contact maps obtained through 

the occlusal fingerprint analyzer software collision detection matching with the static occlusion of 

the physical reconstruction (c and f). 
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SOM Figure S4. ‘Inferno’ color maps showing the maximum principal stress distribution (MPa) of 

Le Moustier 1 left I1 in lingual, labial, mesial and distal view during edge-to-edge occlusion 

(applied force = 294.4 N). Enamel (a), enamel-dentine junction (b) and dentine (c).  
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SOM Figure S5. ‘Rainbow’ (a, b, and c) and ‘inferno’ (d, e, and f) color maps showing the 

minimum principal stress distribution (MPa) of Le Moustier 1 left I1 in occlusal view during edge-

to-edge occlusion (applied force = 294.4 N). On the bottom, ‘inferno’ (g, h, and i) color maps 

showing the maximum principal stress distribution. Enamel (a, d, and g), enamel-dentine junction 

(b, e, and h) and dentine (c, f, and i). 
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SOM Figure S6. ‘Rainbow’ color maps showing the maximum principal stress distribution (MPa) 

of Le Moustier 1 (applied force = 294.4 N) and Qafzeh 9 (applied force = 188 N) left I1 in 

midsagittal view during edge-to-edge occlusion.  
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SOM Figure S7. Minimum principal stress distribution (MPa) of Le Moustier 1 left I1 in lingual, 

labial, mesial and distal view during edge-to-edge occlusion (applied force = 294.4 N). Enamel (a), 
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enamel-dentine junction (b) and dentine (c). 

 

 

SOM Figure S8. ‘Inferno’ color maps showing the minimum principal stress distribution (MPa) of 

Le Moustier 1 left I1 in lingual, labial, mesial and distal view during edge-to-edge occlusion 

(applied force = 294.4 N). Enamel (a), enamel-dentine junction (b) and dentine (c). 
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SOM Figure S9. Minimum principal stress distribution (MPa) of Le Moustier 1 (applied force = 

294.4 N) and Qafzeh 9 (applied force = 188 N) left I1 in midsagittal view during edge-to-edge 

occlusion.  
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SOM Figure S10. ‘Rainbow’ color maps showing the minimum principal stress distribution (MPa) 

of Le Moustier 1 (applied force = 294.4 N) and Qafzeh 9 (applied force = 188 N) left I1 in 

midsagittal view during edge-to-edge occlusion.  
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SOM Figure S11. ‘Inferno’ color maps showing the maximum principal stress distribution (MPa) 

of Qafzeh 9 left I1 in lingual, labial, mesial and distal view during edge-to-edge occlusion (applied 

force = 188 N). Enamel (a), enamel-dentine junction (b) and dentine (c).  
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SOM Figure S12. Minimum principal stress distribution (MPa) of Qafzeh 9 left I1 in lingual, labial, 

mesial and distal view during edge-to-edge occlusion (applied force = 188 N). Enamel (a), 

enamel-dentine junction (b) and dentine (c). 
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SOM Figure S13. ‘Inferno’ color maps showing the minimum principal stress distribution (MPa) 

of Qafzeh 9 left I1 in lingual, labial, mesial and distal view during edge-to-edge occlusion (applied 

force = 188 N). Enamel (a), enamel-dentine junction (b) and dentine (c). 
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SOM Figure S14. ‘Rainbow’ (a, b, and c) and ‘inferno’ (d, e, and f) color maps showing the 

minimum principal stress distribution (MPa) of Qafzeh 9 1 left I1 in occlusal view during edge-to-

edge occlusion (applied force = 188 N). On the bottom, ‘inferno’ (g, h, and i) color maps showing 

the maximum principal stress distribution. Enamel (a, d, and g), enamel-dentine junction (b, e, and 

h) and dentine (c, f, and i). 
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SOM Figure S15. Vector plots showing the orientation of maximum principal stress distribution 

(MPa) of Le Moustier 1 left I1 in lingual, labial, mesial and distal view during edge-to-edge 

occlusion (applied force = 294.4 N). Enamel (a), enamel-dentine junction (b) and dentine (c). 
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SOM Figure S16. Vector plots showing the orientation of minimum principal stress distribution 

(MPa) of Le Moustier 1 left I1 in lingual, labial, mesial and distal view during edge-to-edge 

occlusion (applied force = 294.4 N). Enamel (a), enamel-dentine junction (b) and dentine (c). 
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SOM Figure S17. Vector plots showing the orientation of maximum principal stress distribution 

(MPa) of Qafzeh 9 left I1 in lingual, labial, mesial and distal view during edge-to-edge occlusion 

(applied force = 188 N). Enamel (a), enamel-dentine junction (b) and dentine (c). 
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SOM Figure S18. Vector plots showing the orientation of minimum principal stress distribution 

(MPa) of Qafzeh 9 left I1 in lingual, labial, mesial and distal view during edge-to-edge occlusion 

(applied force = 188 N). Enamel (a), enamel-dentine junction (b) and dentine (c). 
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SOM Table S1 

Qualitative analysis of dental non-metric traits based on the Arizona State University Dental 

Anthropology System (ASUDAS; Turner II et al., 1991). 

 ASUDAS 
Le Moustier 1 Qafzeh 9 

Range of expression 
Expression Expression 

Curvature 2 0 0-4 

Shoveling 1 0 0-6 

Double shoveling 0 1 0-6 

Lingual tuberculum  3 1 1-4 

 

 

 

SOM Table S2 

Elastic properties of isotropic materials. 

Materials Ea (GPa) Poisson's ratio References 

Enamel 84.100 0.300 Magne (2007) 

Dentine 18.600 0.310 Ko et al. (1992) 

EDJa 51.350 0.305 Average between enamel and dentine 

Pulp 0.002 0.450 Rubin et al. (1983) 

PDLb 0.069 0.450 Holmes et al. (1996) 

Alveolar bone 11.500 0.300 Dejak et al. (2007) 

Cortical bone 13.700 0.300 Ko et al. (1992) 

Abbreviations: EDJ = enamel-dentine junction; PDL = periodontal ligament. 

a Elastic modulus. 
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SOM Table S3 

Values of the components of the three-dimensional enamel thickness of maxillary central incisor in 

Le Moustier 1, Qafzeh 9, Neanderthal, fossil Homo sapiens and in recent Homo sapiens. The 

missing enamel in Qafzeh 9 and Le Moustier 1 left I1 have been reconstructed following the method 

shown in O’Hara and Guatelli-Steinberg (2022).a 

n Specimen/group 

3D enamel 

volume 

(mm3) 

Dentine and 

pulp volume 

(mm3) 

EDJ 

surface 

area 

(mm2) 

2D AET 

(mm) 

2D RET 

(scale-free) 

3D AET 

(mm) 

3D RET 

(scale-free) 

1 Le Moustier 1 139.48 268.93 214.06 0.65 7.29 0.65 10.09 

1 Qafzeh 9 205.86 304.54 247.35 0.76 10.67 0.83 12.37 

5 Neanderthal 
   

0.63 9.19 
  

2 Fossil H. sapiens 
   

0.71 10.57 
  

32 Recent H. sapiens       0.62 10.91     

Abbreviations: 3D = three-dimensional; EDJ = enamel-dentine junction; 2D = bidimensional; AET 

= average enamel thickness; RET = relative enamel thickness. 

a 2D AET and 2D RET values of Neanderthal, recent and fossil Homo sapiens taken from Smith et 

al. (2012). 
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