Table S1 
List of the individuals used as comparative sample for MD and BL crown diameters analysis of GP1. 
	Specimen
	Comparative group
	MD
	BL
	Source of the crown diameters

	Dogee Bary K16 SK 1
	RHS
	9.4
	10.7
	Benazzi et al. (2011b)

	Bystrovka 2 K9 N15 a
	RHS
	10
	12.25
	Benazzi et al. (2011b)

	Kopto K4 M3b
	RHS
	10.9
	11.98
	Benazzi et al. (2011b)

	Bystrovka 2 K4 N20 a
	RHS
	11
	11.6
	Benazzi et al. (2011b)

	Bystrovka 3 K6 M6
	RHS
	11.8
	11.75
	Benazzi et al. (2011b)

	La Rochette 3
	UPHS
	9.1
	12.1
	Frayer (1978)

	Kostienki XIV [Markina Gora] 2
	UPHS
	9.55
	11.45
	Benazzi et al. (2011b)

	Predmosti 4
	UPHS
	9.6
	11.4
	Frayer (1978)

	Bruckneudorf G899
	RHS
	9.64
	11.55
	Benazzi et al. (2011b)

	NHMW 15358
	RHS
	9.66
	11.73
	Benazzi et al. (2011b)

	Skhul 2
	EHS
	9.9
	11.7
	Frayer (1978)

	NHMW 6034
	RHS
	9.91
	11.23
	Benazzi et al. (2011b)

	Predmosti 10
	UPHS
	10
	11.5
	Frayer (1978)

	NHMW 15357
	RHS
	10.02
	11.59
	Benazzi et al. (2011b)

	Kostenki 3
	UPHS
	10.1
	10.7
	Benazzi et al. (2011b)

	NHMW 6031
	RHS
	10.18
	11.96
	Benazzi et al. (2011b)

	Bruckneudorf G905/1
	RHS
	10.31
	10.6
	Benazzi et al. (2011b)

	Spy 1
	NEA
	10.4
	11.5
	Frayer (1978)

	Châteauneuf 2
	NEA
	10.5
	10.75
	Frayer (1978)

	Saccopastore 2
	NEA
	10.5
	11.25
	Frayer (1978)

	Tabun 901
	NEA
	10.5
	11.5
	Frayer (1978)

	Lagar Velho 1
	UPHS
	10.5
	11.8
	Hillson and Trinkaus (2002)

	Combe Capelle 1
	UPHS
	10.5
	12
	Frayer (1978)

	Shanidar 2
	NEA
	10.5
	12.25
	Trinkaus (1983)

	Predmosti 7
	UPHS
	10.5
	12.4
	Frayer (1978)

	La Quina 5
	NEA
	10.5
	12.75
	Frayer (1978)

	La Ferrassie 2
	NEA
	10.5
	13
	Frayer (1978)

	Gibraltar 917
	NEA
	10.6
	9.4
	Frayer (1978)

	Mladec 908
	UPHS
	10.6
	12.3
	Teschler-Nicola (2006)

	Kostenki 4
	UPHS
	10.65
	12.6
	Benazzi et al. (2011b)

	Skhul 7
	EHS
	10.7
	11.2
	Frayer (1978)

	Sungir 3
	UPHS
	10.7
	11.75
	Benazzi et al. (2011b)

	Amud 1
	NEA
	10.7
	12.45
	Suzuki and Takai (1970)

	NHMW 811
	RHS
	10.72
	13.06
	Benazzi et al. (2011b)

	Tabun 1
	NEA
	10.75
	11.6
	Frayer (1978)

	La Croze de Dua 1
	NEA
	10.8
	11.2
	Frayer (1978)

	Fontechevade 2
	UPHS
	10.9
	12.9
	Frayer (1978)

	Mladec 907
	UPHS
	10.9
	13.6
	Teschler-Nicola (2006)

	Ushauz Cave Sk 1
	RHS
	10.95
	12.1
	Benazzi et al. (2011b)

	Predmosti 1
	UPHS
	11
	11.3
	Frayer (1978)

	Shanidar 4
	NEA
	11
	12
	Trinkaus (1983)

	Predmosti 5
	UPHS
	11
	12
	Frayer (1978)

	Monsempron 4
	NEA
	11
	12
	Frayer (1978)

	Predmosti 2
	UPHS
	11
	12.2
	Frayer (1978)

	Jersey 1
	NEA
	11
	12.4
	Frayer (1978)

	Mladec 901
	UPHS
	11
	12.5
	Teschler-Nicola (2006)

	Qafzeh 6
	EHS
	11
	12.75
	Vandermeersch (1981)

	Sungir 2
	UPHS
	11
	13.4
	Benazzi et al. (2011b)

	NHMW Breitinger Nr. 85
	RHS
	11.08
	14.04
	Benazzi et al. (2011b)

	Kulna Cave 1
	NEA
	11.1
	11.3
	Benazzi et al. (2011b)

	Mladec 905
	UPHS
	11.1
	13
	Teschler-Nicola (2006)

	Skhul 4
	EHS
	11.15
	12.4
	Frayer (1978)

	Skhul 5
	EHS
	11.15
	12.6
	Frayer (1978)

	NHMW Breitinger Nr. 87
	RHS
	11.2
	12.81
	Benazzi et al. (2011b)

	Tabun 902
	NEA
	11.2
	11.3
	Frayer (1978)

	Qafzeh 4
	EHS
	11.2
	12.25
	Vandermeersch (1981)

	Saccopastore 1
	NEA
	11.3
	12.2
	Frayer (1978)

	NHMW 15353
	RHS
	11.35
	12.08
	Benazzi et al. (2011b)

	Spy 2
	NEA
	11.4
	12.2
	Frayer (1978)

	Skhul 6
	EHS
	11.5
	12.2
	Frayer (1978)

	Predmosti 14
	UPHS
	11.5
	12.3
	Frayer (1978)

	Grotte des Enfants 6
	UPHS
	11.5
	12.7
	Frayer (1978)

	Predmosti 3
	UPHS
	11.5
	13.3
	Frayer (1978)

	Qafzeh 7
	EHS
	11.75
	12.75
	Vandermeersch (1981)

	Tabun 903
	NEA
	11.8
	12.3
	Frayer (1978)

	Cro-Magnon 5
	UPHS
	11.8
	14
	Frayer (1978)

	Shanidar 1
	NEA
	11.85
	12.1
	Trinkaus (1983)

	Qafzeh 9
	EHS
	11.85
	13.2
	Vandermeersch (1981)

	KRP Maxilla D
	NEA
	11.9
	12.3
	Wolpoff (1979)

	NHMW 9687
	RHS
	11.98
	13.08
	Benazzi et al. (2011b)

	Ksar Akil 1
	UPHS
	12
	11
	Frayer (1978)

	La Quina 18
	NEA
	12
	12
	Frayer (1978)

	Le Moustier 1
	NEA
	12
	12.5
	Frayer (1978)

	Skhul 11
	EHS
	12
	12.5
	Frayer (1978)

	Predmosti 9
	UPHS
	12.1
	12.1
	Frayer (1978)

	Skhul 9
	EHS
	12.2
	12.2
	Frayer (1978)

	Starosel'e 1
	NEA
	12.3
	11.4
	Frayer (1978)

	La Quina 13
	NEA
	12.3
	12
	Frayer (1978)

	Skhul 1
	EHS
	12.4
	11.3
	Frayer (1978)

	KRP Maxilla B
	NEA
	12.4
	12
	Wolpoff (1979)

	Teshik-Tash 1
	NEA
	12.5
	12.7
	Shpakova (2001)

	KRP Maxilla C
	NEA
	13.6
	13.15
	Wolpoff (1979)

	Bystrovka 2 K3 N8
	RHS
	10.35
	11.4
	Benazzi et al. (2011b)

	Bystrovka 3 K7 N39
	RHS
	9.65
	11.45
	Benazzi et al. (2011b)

	Bystrovka 3 K6 M11
	RHS
	10.25
	11.5
	Benazzi et al. (2011b)

	Bystrovka 3 K7 N4
	RHS
	10
	11.6
	Benazzi et al. (2011b)

	Bystrovka 3 K7 N 30
	RHS
	10.8
	11.6
	Benazzi et al. (2011b)

	Bystrovka 3 K6 N9
	RHS
	10.15
	11.65
	Benazzi et al. (2011b)

	Kopto K4 M3a
	RHS
	10.18
	11.75
	Benazzi et al. (2011b)

	Kopto K4 M1a
	RHS
	10.74
	11.9
	Benazzi et al. (2011b)

	Bystrovka 2 K3 n14
	RHS
	11.1
	12.35
	Benazzi et al. (2011b)

	Obi Rakhmat 1
	NEA
	12.55
	14.3
	Benazzi et al. (2011b)

	Taddeo
	NEA
	11.8
	12.2
	Benazzi et al. (2011b)

	GP1
	-
	13.6
	12.91
	This work













Table S2
List of the individuals used as comparative sample for 2D GM crown outline analysis of GP1. 
	Specimen
	Comparative group
	Reference
	Source of the coordinates

	IND 6 9773
	RHS
	Bailey et al. (2014)
	This work

	IND 58 6 24 154
	RHS
	Bailey et al. (2014)
	This work

	NAM AK 99 1 193
	RHS
	Bailey et al. (2014)
	This work

	NAM AK 99 1 83
	RHS
	Bailey et al. (2014)
	This work

	NAM AZ 99 8292
	RHS
	Bailey et al. (2014)
	This work

	NAM AZ 99 9154
	RHS
	Bailey et al. (2014)
	This work

	SAF A1244
	RHS
	Bailey et al. (2014)
	This work

	SAF A1320
	RHS
	Bailey et al. (2014)
	This work

	SAF A1439
	RHS
	Bailey et al. (2014)
	This work

	SAF A3148
	RHS
	Bailey et al. (2014)
	This work

	SAF UCT 51
	RHS
	Bailey et al. (2014)
	This work

	SAF UCT 58C
	RHS
	Bailey et al. (2014)
	This work

	SAF UCT 231
	RHS
	Bailey et al. (2014)
	This work

	SAF UCT 468
	RHS
	Bailey et al. (2014)
	This work

	SAF UCT 471
	RHS
	Bailey et al. (2014)
	This work

	BRIT COL 99 1622
	RHS
	Bailey et al. (2014)
	This work

	BRIT COL 99 4551
	RHS
	Bailey et al. (2014)
	This work

	BRIT COL 99 1658
	RHS
	Bailey et al. (2014)
	This work

	BRIT COL 99 4657
	RHS
	Bailey et al. (2014)
	This work

	HUNGARY VL 4411
	RHS
	Bailey et al. (2014)
	This work

	HUNGARY VL 4970
	RHS
	Bailey et al. (2014)
	This work

	MEXICO 99 9629
	RHS
	Bailey et al. (2014)
	This work

	PB 23
	RHS
	Bailey et al. (2014)
	This work

	PB 225
	RHS
	Bailey et al. (2014)
	This work

	PB 227
	RHS
	Bailey et al. (2014)
	This work

	PB 246
	RHS
	Bailey et al. (2014)
	This work

	PB 292
	RHS
	Bailey et al. (2014)
	This work

	PB 294
	RHS
	Bailey et al. (2014)
	This work

	PB 321
	RHS
	Bailey et al. (2014)
	This work

	PB 335B
	RHS
	Bailey et al. (2014)
	This work 

	PB 379
	RHS
	Bailey et al. (2014)
	This work

	PB 414
	RHS
	Bailey et al. (2014)
	This work

	PB 419
	RHS
	Bailey et al. (2014)
	This work

	PB 452
	RHS
	Bailey et al. (2014)
	This work

	PB 464
	RHS
	Bailey et al. (2014)
	This work

	PB 492
	RHS
	Bailey et al. (2014)
	This work

	PB 544
	RHS
	Bailey et al. (2014)
	This work

	PB 601
	RHS
	Bailey et al. (2014)
	This work

	PB 636
	RHS
	Bailey et al. (2014)
	This work

	PB 674
	RHS
	Bailey et al. (2014)
	This work

	PB 868
	RHS
	Bailey et al. (2014)
	This work

	PB 891
	RHS
	Bailey et al. (2014)
	This work

	PB 940
	RHS
	Bailey et al. (2014)
	This work

	PB 1009
	RHS
	Bailey et al. (2014)
	This work

	PB 1010
	RHS
	Bailey et al. (2014)
	This work

	PB 1132
	RHS
	Bailey et al. (2014)
	This work

	PB 1255
	RHS
	Bailey et al. (2014)
	This work

	PERU 99 1 876
	RHS
	Bailey et al. (2014)
	This work

	PERU 99 1892A
	RHS
	Bailey et al. (2014)
	This work

	PERU 2765
	RHS
	Bailey et al. (2014)
	This work

	PERU VL 190
	RHS
	Bailey et al. (2014)
	This work

	PERU VL 559
	RHS
	Bailey et al. (2014)
	This work

	PERU VL 787
	RHS
	Bailey et al. (2014)
	This work

	PERU VL 2763
	RHS
	Bailey et al. (2014)
	This work

	PERU VL 2766
	RHS
	Bailey et al. (2014)
	This work

	Arizona AMNH 99 9175
	RHS
	Bailey et al. (2014)
	This work

	Asia Minor AMNH VL 7229
	RHS
	Bailey et al. (2014)
	This work

	Austria AMNH VL 1357
	RHS
	Bailey et al. (2014)
	This work

	Austria AMNH VL 3677
	RHS
	Bailey et al. (2014)
	This work

	Bangkok AMNG VL 2448
	RHS
	Bailey et al. (2014)
	This work

	Bangkok AMNH VL 2450
	RHS
	Bailey et al. (2014)
	This work

	British Columbia AMNH 99 2619
	RHS
	Bailey et al. (2014)
	This work

	British Columbia AMNH 99 3645
	RHS
	Bailey et al. (2014)
	This work

	Germany AMNH VL 2770 2779
	RHS
	Bailey et al. (2014)
	This work

	Greece AMNH VL 2192
	RHS
	Bailey et al. (2014)
	This work

	Hungary AMNH VL 2557
	RHS
	Bailey et al. (2014)
	This work

	Hungary AMNH VL 2622
	RHS
	Bailey et al. (2014)
	This work

	IT 1105
	RHS
	Bailey et al. (2014)
	This work

	Marquesas Islands AMNH 99 1 1511
	RHS
	Bailey et al. (2014)
	This work

	Marquesas Islands AMNH 99 1 1991
	RHS
	Bailey et al. (2014)
	This work

	Mexico AMNH 99 144
	RHS
	Bailey et al. (2014)
	This work

	Mexico AMNH 99 9711
	RHS
	Bailey et al. (2014)
	This work

	PB9
	RHS
	Bailey et al. (2014)
	This work

	PB149
	RHS
	Bailey et al. (2014)
	This work

	Peru AMNH 1 1076
	RHS
	Bailey et al. (2014)
	This work

	Peru AMNH B99 3698
	RHS
	Bailey et al. (2014)
	This work

	Peru AMNH VL 2759
	RHS
	Bailey et al. (2014)
	This work

	Turkey AMNH VL 1015
	RHS
	Bailey et al. (2014)
	This work

	Utah AMNH 99 7430
	RHS
	Bailey et al. (2014)
	This work

	West Africa AMNH VL 361
	RHS
	Bailey et al. (2014)
	This work

	Cova Negra
	NEA
	Bailey et al. (2014)
	This work

	KDP 1 KRP 45
	NEA
	Bailey et al. (2014)
	This work

	KDP 3
	NEA
	Bailey et al. (2014)
	This work

	KDP 22
	NEA
	Bailey et al. (2014)
	This work

	La Ferrassie 8
	NEA
	Bailey et al. (2014)
	This work

	La Quina H18
	NEA
	Bailey et al. (2014)
	This work

	Roc de Marsal
	NEA
	Bailey et al. (2014)
	This work

	Lagar Velho
	UPHS
	Bailey et al. (2014)
	This work

	Madeleine
	UPHS
	Bailey et al. (2014)
	This work

	Pataud
	UPHS
	Bailey et al. (2014)
	This work

	St Germain B6
	UPHS
	Bailey et al. (2014)
	This work

	St Germain B7
	UPHS
	Bailey et al. (2014)
	This work

	Sunghir 3
	UPHS
	Bailey et al. (2014)
	This work

	Veyrier 1
	UPHS
	Bailey et al. (2014)
	This work

	Kostenki 15
	UPHS
	Bailey et al. (2014)
	This work

	Qafzeh 10
	EHS
	Bailey et al. (2014)
	This work

	Qafzeh 15
	EHS
	Bailey et al. (2014)
	This work

	Skhul 1
	EHS
	Bailey et al. (2014)
	This work

	Dar es Soltan 1
	EHS
	Bailey et al. (2014)
	This work

	Dar es Soltan 3H9
	EHS
	Bailey et al. (2014)
	This work

	Dar es Soltan H6
	EHS
	Bailey et al. (2014)
	This work

	Temara H7
	EHS
	Bailey et al. (2014)
	This work

	Fontechevade
	UPHS
	Bailey et al. (2014)
	This work

	Fossellone
	UPHS
	Bailey et al. (2014)
	This work

	Goughs Cave
	UPHS
	Bailey et al. (2014)
	This work

	Laugerie Basse
	UPHS
	Bailey et al. (2014)
	This work

	Les Rois 19
	UPHS
	Bailey et al. (2014)
	This work

	Les Rois
	UPHS
	Bailey et al. (2014)
	This work

	Mladec 1
	UPHS
	Bailey et al. (2014)
	This work

	Mladec 2
	UPHS
	Bailey et al. (2014)
	This work

	Pesko
	UPHS
	Bailey et al. (2014)
	This work

	Sunghir 2
	UPHS
	Bailey et al. (2014)
	This work

	St Germain 2
	UPHS
	Bailey et al. (2014)
	This work

	La Fate XIII
	NEA
	Bailey et al. (2014)
	This work

	St Cesaire
	NEA
	Bailey et al. (2014)
	This work

	Arcy sur Cure 39
	NEA
	Bailey et al. (2014)
	This work

	Petit Puymoyen
	NEA
	Bailey et al. (2014)
	This work

	Monsempron 1953-1
	NEA
	Bailey et al. (2014)
	This work

	Le Moustier
	NEA
	Bailey et al. (2014)
	This work

	Obi Rakhmat
	NEA
	Bailey et al. (2014)
	This work

	KRP D101
	NEA
	Bailey et al. (2014)
	This work

	KRP D171
	NEA
	Bailey et al. (2014)
	This work

	KRP maxilla C
	NEA
	Bailey et al. (2014)
	This work

	KRP maxilla D
	NEA
	Bailey et al. (2014)
	This work

	GP1 on overall mean
	-
	This work
	This work

	GP1 on NEA mean
	-
	This work
	This work

	GP1 on EHS mean
	-
	This work
	This work

	GP1 on UPHS mean
	-
	This work
	This work

	GP1 on RHS mean
	-
	This work
	This work










Table S3
List of the individuals used as comparative sample for 3D GM EDJ and CEJ analysis of GP1. 
	Specimen
	Side
	Comparative group
	Source of the 3D models
	Source of the coordinates

	BD 8
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	Combe Grenal IXB
	R
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	Combe Grenal XIII
	R
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	KRP 46
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	KRP 47
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	KRP 48
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	KRP 100
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	KRP 174
	R
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	La Quina H18
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	Roc de Marsal
	L
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	SCLA 4A 4
	R
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	SD 531
	R
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	SD 1105
	R
	NEA
	Davies et al. (2024)
	Davies et al. (2024)

	Gibraltar 2
	R
	NEA
	ESRF Paleontology database (Smith et al., 2010)
	This work

	KRP 101
	L
	NEA
	NESPOS
	This work

	KRP 134
	R
	NEA
	NESPOS
	This work

	KRP 136 on NEA mean
	L
	NEA
	NESPOS
	This work

	KRP 164 on NEA mean
	L
	NEA
	NESPOS
	This work

	KRP 167 on NEA mean
	R
	NEA
	NESPOS
	This work

	Qafzeh 15
	L
	EHS
	ESRF Paleontology database (Smith et al., 2010)
	This work

	Qafzeh 10 on HS mean
	R
	EHS
	ESRF Paleontology database (Smith et al., 2010)
	This work

	Belgian 59b
	L
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	Belgian A33
	R
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	Belgian A34
	R
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	Belgian A37
	L
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	Belgian M1D
	R
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	M 13
	L
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	M 51
	R
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	M 106
	L
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	M 183
	L
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	M 186
	R
	RHS
	Davies et al. (2024)
	Davies et al. (2024)

	MIR 202 N39 24
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	MIR 203 S36 151
	R
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	MIR 202 T35 M7
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	MIR 201 162
	R
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	MIR 201 164
	R
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	MIR 201 501
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	GC 209
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	02 CS 9114
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	02 CS 962
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	A 04 12 75
	R
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	02 CS 9348
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	GN 95 Rext4
	R
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	GN 95 Rext7
	R
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	GN M1 1
	L
	RHS
	Morphosource (Gamarra et al., 2021)
	This work

	GP1 on overall mean
	L
	-
	This work
	This work

	GP1 on NEA mean
	L
	-
	This work
	This work

	GP1 on EHS mean
	L
	-
	This work
	This work

	GP1 on RHS mean
	L
	-
	This work
	This work



	Table S4. Data to perform the correlation analysis of the Neanderthal crown outlines with chronological age and geographic location.

	
	 
	 
	 
	 
	 
	 

	Specimen
	Country
	 
	Latitude, Longitude
	Chronology 
	Chronological group for Shapiro-Wilk normality test‡

	Cova Negra
	Spain
	"SP"
	38.9833, -0.5167 a
	273 ± 26 - 146 ± 34 ka (MIS 8-6) e
	early Neanderthals s
	MIS 8-5

	KDP 1 KRP 45
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	KDP 3
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	KDP 22
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	La Ferrassie 8
	France
	"FR"
	44.9519, 0.9381 a
	41.7 - 40.8 ka cal BP (MIS 3) g
	classic Neanderthals s
	MIS 4-3

	La Quina H18
	France
	"FR"
	45.5072, 0.2928 a
	MIS 4-3 h
	classic Neanderthals s
	MIS 4-3

	Roc de Marsal
	France
	"FR"
	44.8978, 0.9554 b
	60 - 70 ka (MIS 4) i
	classic Neanderthals s
	MIS 4-3

	La Fate XIII
	Italy
	"IT"
	44.1958, 8.3675 a
	78 ± 9 ka and 78 ± 13 ka (MIS 5a) j
	early Neanderthals s
	MIS 8-5

	St Cesaire
	France
	"FR"
	45.7489, -0.5053 a
	36.3 ± 2.7 ka cal BP (MIS 3) k
	classic Neanderthals s
	MIS 4-3

	Arcy sur Cure 39
	France
	"FR"
	47.5909, 3.7625 c
	38 ka - 33 ka (MIS 3) l
	classic Neanderthals s
	MIS 4-3

	Petit Puymoyen
	France
	"FR"
	45.6167, 0.1833 a
	MIS 4 m
	classic Neanderthals s
	MIS 4-3

	Monsempron 1953-1
	France
	"FR"
	44.5046, 0.9294 † a
	MIS 5 n,o
	early Neanderthals s
	MIS 8-5

	Le Moustier
	France
	"FR"
	44.9950, 1.0656 a
	56 - 40 ka (MIS 3) p
	classic Neanderthals s
	MIS 4-3

	Obi Rakhmat
	Uzbekistan
	"UZ"
	41.5691, 70.1334 d
	70 ka (MIS 4) q,r
	classic Neanderthals s
	MIS 4-3

	KRP D101
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	KRP D171
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	KRP maxilla C
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	KRP maxilla D
	Croatia
	"CR"
	46.15, 15.86 a
	130 ka (MIS 5e) f
	early Neanderthals s
	MIS 8-5

	GP1
	Italy
	"IT"
	40.0003, 15.3820 a
	MIS 6
	early Neanderthals s
	MIS 8-5

	 
	 
	 
	 
	 
	 
	

	a Janković et al., 2024.
	 
	 
	 
	 
	 
	

	b Aldeias et al., 2012; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	c Gicqueau et al,. 2023; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	† The exact coordinates of the site are unknowna. We extracted the coordinates of the village Montsempron-Libos, (Lot-et-Garonne, France) from Google Maps (https://www.google.com/maps).
	

	d Krivoshapkin et al., 2010; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	‡ The labels "early Neanderthals" and "classic Neanderthals", here used as a grouping strategy for the Shapiro-Wilk test (see Methods section in the main text), should be interpreted according to the definition shared in Profico et al. (2023) s : early Neanderthals= MIS 7-5; classic Neanderthals= MIS 4-3.
	

	
	

	e Richard et al., 2019
	 
	 
	 
	 
	 
	

	f Radovčić et al., 2016
	 
	 
	 
	 
	 
	

	g Balzeau et al., 2020
	 
	 
	 
	 
	 
	

	h Frouin et al., 2017
	 
	 
	 
	 
	 
	

	i Guérin et al., 2012
	 
	 
	 
	 
	 
	

	j Echassoux et al., 1989
	 
	 
	 
	 
	 
	

	k Mercier et al., 1991
	 
	 
	 
	 
	 
	

	l Bailey and Hublin, 2006
	 
	 
	 
	 
	 
	

	m Ready and Morin, 2019
	 
	 
	 
	 
	 
	

	n Vallois, 1952
	 
	 
	 
	 
	 
	

	o El Zaatari et al., 2011
	 
	 
	 
	 
	 
	

	p Valladas et al., 1986
	 
	 
	 
	 
	 
	

	q Blackwell et al., 2006
	 
	 
	 
	 
	 
	

	r Bailey et al., 2008
	 
	 
	 
	 
	 
	

	s Profico et al., 2023
	 
	 
	 
	 
	 
	
















	Table S5. Data to perform the correlation analysis of the Neanderthal EDJs and CEJs with chronological age and geographic location.

	 
	 
	 
	 
	 
	

	Specimen
	Country
	Latitude, Longitude
	Chronology 
	Chronological group for Shapiro-Wilk normality test‡
	

	BD 8
	France
	45.6706, 0.4461 a
	151 ka ± 15 ka -101 ka ± 12 ka (MIS 6-5d) f
	early Neanderthals k
	MIS 6-5

	Combe Grenal IXB
	France
	44.8064, 1.2259 a
	68 ka - 60 ka (MIS 4) g
	classic Neanderthals k
	MIS 4-3

	Combe Grenal XIII
	France
	44.8064, 1.2259 a
	68 ka - 60 ka (MIS 4) g
	classic Neanderthals k
	MIS 4-3

	KRP 46
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 47
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 48
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 100
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 174
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	La Quina H18
	France
	45.5072, 0.2928 a
	MIS 4-3 i
	classic Neanderthals k
	MIS 4-3

	Roc de Marsal
	France
	44.8978, 0.9554 b
	60 - 70 ka (MIS 4) j
	classic Neanderthals k
	MIS 4-3

	SCLA 4A 4
	Belgium
	50.5105, 5.0236 c
	MIS 5d-5b c
	early Neanderthals k
	MIS 6-5

	SD 531
	Spain
	43.3835, -5.3231 d
	 49 ka BP (MIS 3) d
	classic Neanderthals k
	MIS 4-3

	SD 1105
	Spain
	43.3835, -5.3231 d
	 49 ka BP (MIS 3) d
	classic Neanderthals k
	MIS 4-3

	Gibraltar 2
	Gibraltar
	36.1456, -5.3425 e
	50 ka - 30 ka (MIS 3) e
	classic Neanderthals k
	MIS 4-3

	KRP 101
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 134
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 136 on NEA mean
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 164 on NEA mean
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	KRP 167 on NEA mean
	Croatia
	46.15, 15.86 a
	130 ka (MIS 5e) h
	early Neanderthals k
	MIS 6-5

	GP1
	Italy
	40.0003, 15.3820 a
	MIS 6
	early Neanderthals s
	MIS 6-5

	 
	 
	 
	 
	 
	

	a Janković et al., 2024.
	 
	 
	 
	 
	

	b Aldeias et al., 2012; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	c Abrams et al., 2013; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	d Estalrrich et al., 2017; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	e Smith et al., 2010; the coordinates have been extracted from Google Maps (https://www.google.com/maps).
	 
	

	f Blackwell et al., 1992
	 
	 
	 
	 
	

	g Mellars, 1986
	 
	 
	 
	 
	

	h Radovčić et al., 2016
	 
	 
	 
	 
	

	i Frouin et al., 2017
	 
	 
	 
	 
	

	j Guérin et al., 2012
	 
	 
	 
	 
	

	‡ The labels "early Neanderthals" and "classic Neanderthals", here used as a grouping strategy for the Shapiro-Wilk test (see Methods section in the main text), should be interpreted according to the definition shared in Profico et al. (2023) k : early Neanderthals= MIS 7-5; classic Neanderthals= MIS 4-3.
	

	
	

	k Profico et al., 2023
	 
	 
	 
	 
	





	Table S6
	 
	 
	 

	Results for permutation test for GP1 crown outline

	 
	 
	 
	 

	 
	EHS
	RHS
	NEA

	RHS
	0.16
	 
	 

	NEA
	0.001*
	0.0006*
	 

	UPHS
	0.11
	0.14
	0.0006*

	* Significant differences (p <0.05)
 







	Table S7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Results of QDA and posterior probability for GP1 crown outline  
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	EHS+UPHS+RHS
	 
	NEA
	 
	 
	 
	 
	EHS+UPHS+RHS
	 
	NEA
	 

	Tooth class
	PCs
	Correct %
	 
	Correct %
	 
	Total accuracy
	 
	Specimen
	P post %
	 
	P post %
	 

	
	
	
	 
	
	 
	
	 
	
	
	 
	
	 

	UM1 
	PC 1-3
	95.3
	 
	94.4
	 
	95.2
	 
	GP1
	4.38
	 
	95.6
	 

	
	
	
	 
	
	 
	
	 
	
	
	 
	
	 




	Table S8
Results of Pearson’s product-moment correlation for GP1 crown outline



	 
	 PC1
	PC2 
	PC3 

	 
	
	
	 

	Latitude
	0.437
	 0.355
	 0.539

	Longitude
	0.101
	0.736
	 0.378

	* Significant differences (p <0.05)





	Table S9
	 
	 
	 
	 

	Results of permutation test for GP1 EDJ and CEJ
	 

	 
	 
	 
	 
	 

	 
	EHS
	NEA
	 
	 

	NEA
	0.47
	 
	 
	 

	RHS
	0.47
	0.0003*
	 
	 

	* Significant differences (p <0.05)
	 
	 







	Table S10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Results of LDA and posterior probability for GP1 EDJ and CEJ
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	EHS+RHS
	 
	NEA
	 
	 
	 
	 
	EHS+RHS
	 
	NEA
	 

	Tooth class
	PCs
	Correct %
	 
	Correct %
	 
	Total accuracy
	 
	Specimen
	P post %
	 
	P post %
	 

	
	
	
	 
	
	 
	
	 
	
	
	 
	
	 

	UM1 
	PC 1-7
	100
	 
	100
	 
	100
	 
	GP1
	0
	 
	100
	 

	
	
	
	 
	
	 
	
	 
	
	
	 
	
	 





Table S11
	Results of Pearson’s product-moment correlation for GP1 EDJ and CEJ



	 
	 PC1
	PC2 
	PC3 

	 
	
	
	 

	Latitude
	0.273
	 0.662
	 0.760

	Longitude
	0.0004*
	0.032*
	 0.059

	* Significant differences (p <0.05)
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