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1. introduction

D ental crown morphology is often used to 
assess the taxonomic affinity and phylo-

genetic relationship of individual specimens. In 
a number of studies molar crown morphology 
has been found to discriminate between extant 
hominoid species and sub-species (Johanson, 
1974; Uchida, 1992, 1996; Pilbrow, 2003, 2006) 
and extinct hominoid taxa (Weidenreich, 
1937; Robinson, 1956; Sperber, 1974; Wood & 
Abbott, 1983; Suwa, 1996; Bailey, 2002, 2006; 
Irish & Gautelli-Steinberg, 2003; Grine, 2004; 
Hlusko, 2004; Guatelli-Steinberg & Irish, 
2005). However, the effects of dental attrition on 
the outer enamel surface can decrease the taxo-
nomic information of external crown morphology 
and necessitate the use of less comprehensive 
measures of tooth crown shape (e.g. linear crown 
measurements).

Recently, it has been demonstrated that the 
internal structure of the tooth crown, and in partic-
ular the enamel-dentine junction (EDj), retains 
considerable taxonomic information in variably 
worn fossil teeth (e.g. Corrucini, 1987, 1998; 
Olejniczak et al., 2004, 2007; Macchiarelli et al., 
2006; Suwa et al., 2007; Skinner et al., 2008) and is 
able to discriminate chimpanzee species and sub-
species (Skinner et al., 2009). In particular, this is 
because the EDj retains valuable information on 
vertical crown components, such as relative/abso-
lute dentine horn height and crown height, which 
have been lost in the external crown morphology 
of worn teeth. The EDj can therefore be used to 
assess the taxonomic and phylogenetic position of 
individual specimens, populations, and species.

In this contribution we address three questions: 
1) is the EDj morphology of the mandibular molars 
consistent with the classification of Scladina I-4A 
as a Neandertal, 2) are there consistent differences 
in EDj morphology between Early and Classic 
Neandertals, and 3) is the morphology of the EDj 
of the Scladina specimen consistent with other 

Neandertals of a similar geochronological age. We 
use micro-computed tomography to image the 
EDj; geometric morphometric analysis to capture 
the shape of the EDj; and multivariate analyses 
to compare the EDj morphologies among the 
different taxa.

2. Materials and methods

T he materials used for this study are outlined 
in Table 1. The comparative sample consists 

of a large number of Neandertal specimens 
(n = 47), fossil Homo sapiens (n = 19), and recent 
Homo sapiens (n = 55). Specimens that exhib-
ited an abnormal morphology were excluded 
from the comparative sample. In the case of anti-
meres being present for a specimen the side 
that was better preserved was used in the anal-
ysis. The references cited in Table 1 were used to 
establish the taxonomy and tooth position of each 
specimen. Additionally, the tooth position of all 
specimens, based on EDj shape, was evaluated. 
Specimens whose classification was inconsis-
tent were excluded from the comparative sample. 
If specimens were consistently classified to a 
molar position that was different than previously 
published, the specimen was reclassified based on 
the EDj results (and listed with a ‘4’ in the ‘Tooth’ 
column in Table 1).

geometric morphometric analysis
The molars of our comparative sample were 
subjected to micro-CT scanning using both indus-
trial and desktop micro-CT systems with resultant 
voxel resolutions ranging from 14 to 70 µm. The 
image stack of each scan was filtered using a 
three-dimensional median and mean-of-least 
variance filter to facilitate segmentation (using 
Avizo 6.3) into enamel and dentine components. 
The enamel-dentine junction was exported as a 
.ply surface model for the collection of landmarks 
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3 L 1 – SSM

Qafzeh 10 2 L 1 – TAU

Qafzeh 11 2 L 1 – TAU

Qafzeh 15 1 L 1 – TAU

2 L 1 – TAU

Temara mandible 2 L 1 – INSAP

3 L 1 – INSAP

Recent Homo sapiens    (n = 55)

Belgian A31 1 R 1 – RBINS

Belgian A32 1 R 1 – RBINS

Belgian 13e 2 R 1 – RBINS

Belgian 76a 2 L 1 – RBINS

Belgian 89a 1 L 1 – RBINS

Belgian 93a 1 L 1 – RBINS

Belgian 129a 1 L 1 – RBINS

MPI M3 1 L 1 – MPI–EA

MPI M5 1 L 1 – MPI–EA

MPI M71 3 L 1 – MPI–EA

MPI M131 3 R 1 – MPI–EA

MPI M132 3 L 1 – MPI–EA

MPI M133 3 L 1 – MPI–EA

MPI M135 3 L 1 – MPI–EA

MPI M146 2 L 1 – MPI–EA

MPI M162 2 R 1 – MPI–EA

MPI M190 2 L 1 – MPI–EA

MPI M213 3 L 1 – MPI–EA

Romanian R123 1 L 1 – IA

Romanian R167_I75 1 L 1 – IA

Romanian R258_144 1 L 1 – IA

Romanian R488_274 1 L 1 – IA

Romanian R605_1185 1 L 1 – IA

3 R 1 – IA

Romanian R1101_1498 1 R 1 – IA

3 L 1 – IA

Romanian R1160_440 1 L 1 – IA

Romanian R1586_2425 3 L 1 – IA

Romanian R1620_2480 3 R 1 – IA

Romanian R1719_1237 3 L 1 – IA

Romanian R1989_1382 1 L 1 – IA

2 L 1 – IA

Romanian R2070_1423 2 R 1 – IA

Romanian R2525_1641 2 L 1 – IA

Romanian R2602_1673 1 L 1 – IA

NMNH SI12 1 R 4 – NMNH

NMNH SI13 1 L 4 – NMNH

NMNH SI15 1 R 4 – NMNH

NMNH SI34 1 L 4 – NMNH

NMNH SI36 1 L 4 – NMNH

NMNH SI37 1 L 4 – NMNH

NMNH SI38 1 L 4 – NMNH

NMNH SI40 1 L 4 – NMNH

NMNH SI42 1 R 4 – NMNH

NMNH SI44 1 R 4 – NMNH

NMNH SI45 1 R 4 – NMNH

NMNH SI46 1 R 4 – NMNH

NMNH SI47 1 R 4 – NMNH

NMNH SI48 1 R 4 – NMNH

ULAC 58 1 L 1 – ULAC

3 L 1 – ULAC

ULAC 179 3 R 1 – ULAC

ULAC 536 3 L 1 – ULAC

ULAC 790 3 L 1 – ULAC

ULAC 797 1 R 1 – ULAC

Specimen (n = 121) Tooth Side Basis Molar ref Source

Homo neanderthalensis (n = 47)

Abri Suard 5 1 L 1 — TNT

Abri Suard 14_7 1 R 2 1 TNT

Abri Suard 43 3 R 3 1 TNT

Abri Suard 36 2 L 1 — TNT

3 L 1 – TNT

Abri Suard 49 1 R 3 1 TNT

Combe-Grenal I 1 R 1 – MNP

Combe-Grenal IV 1 L 1 – MNP

Combe-Grenal XII 3 L 3 2 MNP

El Sidron SD540 2 L 2 3 MNCN

El Sidron SD755 2 R 4 – MNCN

El Sidron SD780 1 L 2 3 MNCN

El Sidron SD1135 3 R 1 – MNCN

Krapina 52 1 L 1 – CMNH

Krapina 53 1 R 1 – CMNH

2 R 1 – CMNH

3 R 1 – CMNH

Krapina 54 1 L 1 – CMNH

2 L 1 – CMNH

Krapina 55 1 L 1 – CMNH

2 L 1 – CMNH

Krapina 57 2 R 1 – CMNH

3 R 1 – CMNH

Krapina 59 2 R 1 – CMNH

Krapina D1 2 R 2 4 CMNH

Krapina D6 2 L 2 4 CMNH

Krapina D9 2 L 3 4 CMNH

Krapina D79 1 R 2 4 CMNH

Krapina D80 2 R 3 4 CMNH

Krapina D81 1 L 2 4 CMNH

Krapina D86 2 L 3 4 CMNH

Krapina D104 3 R 3 4 CMNH

Krapina D105 2 L 3 4 CMNH

Krapina D106 3 L 2 4 CMNH

Krapina D107 2 L 2 4 CMNH

Lakonis 3 L 3 5 EPSNE

La Quina H9 2 L 1 – TNT

3 L 1 – TNT

Le Moustier 1 L 1 – NMP

2 L 1 – NMP

3 L 1 – NMP

Le Regourdou 2 L 1 – MAA

3 L 1 – MAA

Roc de Marsal 1 R 1 – MNP

Saint-Césaire 1 3 R 1 – MAN

Vindija 11_39 2 R 1 – CNHM

3 R 1 – CNHM

Pleistocene Homo sapiens (n = 19)

Dar es Soltane 2 H4 2 L 1 – INSAP

3 L 1 – INSAP

El Harhoura 2 R 1 – INSAP

3 R 1 – INSAP

Equus Cave H3 3 R 4 – MM

Irhoud 3 1 L 1 – UM

2 L 1 – UM

3 L 1 – UM

Oberkassel D999.02 2 L 1 – LVRB

3 L 1 – LVRB

Qafzeh 9 1 L 1 – SSM

2 L 1 – SSM
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in Avizo 6.3. Worn teeth of which small portions 
of the dentine horns were incomplete were 
reconstructed in Geomagic Studio 10. Molars 
that showed evidence of significant damage, 
missing areas, or an abnormal (i.e. pathological) 
morphology were excluded from this study.

Three sets of landmarks were collected on each 
EDj surface (Figure  1): 1) the CEj RIDGE, capturing 
the shape of the cementum-enamel junction of the 
tooth crown starting at the mesiobuccal corner 
moving lingually; 2) the EDj MAIN, placed on the 
dentine horn tips of the protoconid, metaconid, 
entoconid, and hypoconid, respectively; and 3) the 
EDj RIDGE, capturing the EDj ridge that connects 

the dentine horns starting at the protoconid and 
moving lingually.

For each specimen a single set of homolo-
gous landmarks was created in Mathematica v8.0 
following methods outlined in Skinner (2008) and 
Skinner & Gunz (2010). Briefly, a smooth curve 
was interpolated for both the CEj and EDj RIDGE 
landmark sets using a cubic-spline function. On 
each curve a fixed number of equidistantly-spaced 
landmarks was placed (30 for the CEj RIDGE and 
60 for the EDj RIDGE, see Figure 1). The EDj MAIN 
landmarks were treated as landmarks, whereas 
the former ridge landmarks were treated as semi-
landmarks. Semi-landmarks were subjected to 
sliding (described in Gunz et al., 2005) and, finally, 
the landmark set of each specimen were converted 
to shape coordinates by generalized least squares 
Procrustes superimposition (Gower, 1975; Rohlf 
& Slice, 1990).

A principal component analysis (PCA) of the 
shape coordinates was used to assess the shape 
variation of the different groups at each molar 
position (see Figure 2). A canonical variate analysis 
(CVA) was used to find the axes that best sepa-
rate groups, illustrating the minor but consistent 
differences in EDj morphology between groups. 
As classification based on a CVA can differ for 
the same specimen depending on the number of 
PCs used, we report the cross-validated classifica-
tion results of each specimen using each of 5-20 
PCs. PCA, CVA, and classification were all carried 
out in R and groups were assigned equal prior 
probabilities.

Intraspecific temporal variation in EDj 
morphology of the Neandertal sample was assessed 
by splitting the sample into Early Neandertals 
and Classic Neandertals; early being all speci-
mens dated to >100,000 years and classic being all 
specimens dated to <100,000 years. This date was 

figure 1: The three landmark sets illustrated on the 
EDJ surface of the Scladina permanent mandibular right 
second molar Scla 4A-1/M2. The EDJ MAIN landmarks 

are pictured as red dots, located on the top of the 
four main dentine horns (numbers showing the order 
of collection). The EDJ RIDGE landmarks start at the 

protoconid (MAIN landmark number 1), the CEJ RIDGE 
starts at the mesiobuccal corner. The EDJ and CEJ ridges 

consist of an arbitrary number of landmarks, which 
are later replaced by a fixed number of equally spaced 

semi-landmarks in Mathematica. The number in brackets 
refers to the number of semi-landmarks after the 

derivation of homologous landmarks in Mathematica, 
the landmarks shown here are the original landmarks.

Table 1 (facing page): Comparative sample, showing for each specimen the tooth position and side, 
basis of tooth position certainty, tooth position reference, and source of specimen.

Basis: 1 – specimen is in jaw; 2 – associated dentition; 3 – estimate based on morphology; 4 – classified through 
geometric morphometric analysis in this study. Molar references: 1. Teilhol, 2001; 2. Garralda & Vandermeersch, 
2000; 3. Rosas, 2009; 4. Radovčić et al., 1988; 5. Harvati et al., 2003. Source: CMNH – Croatian Museum of 
Natural History; EPSNE – Ephorate of Palaeoanthropology & Speleology of Southern Greece; GPIH - Geologisch-
Paläontologisches Institut der Universität Heidelberg; IA – Francisc J. Rainer Institute of Anthropology; INSAP 
– Institut National des Sciences de l’Archéologie et du Patrimoine; LVRB – Landschaftsverband Rheinland – 
LandesMuseum Bonn; MA – Le Musée d’Agoulème, France; MAA – Musée d’Art et d’Archéologie du Périgord; 
MAN – Musée d’Archéologie nationale de Saint-Germain-en-Laye; MM – McGregor Museum, kimberley; 
MNCN – Museo Nacional de Ciencias Naturales; MNP – Musée National de Préhistoire, France; MPI-EVA – Max 
Planck Institute for Evolutionary Anthropology; MVFB – Museum für Vor- und Frühgeschichte Berlin; NMNH – 
National Museum of Natural History; RBINS – Royal Belgian Institute of Natural Sciences; SMF – Senckenberg 
Forschungsinstitute und Naturmuseum; SSM – Sackler School of Medicine; TAU – Tel Aviv University; TNT – The 
Neanderthal Tools project of the Neanderthal Studies Professional Online Service (NESPOS); ULAC – Universität 
Leipzig, Institut für Anatomie, Lehrsammlung Anatomie; UM – University Mohammed V-Agdal, Rabat.
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chosen based on previous studies assessing the 
morphological transitions inherent to an accre-
tion of Classic Neandertal morphology (e.g. Dean 
et al., 1998; Hublin, 1998, 2009; Harvati et al., 
2010).

We used a Mann-Whitney U Test to deter-
mine if tooth size (measured as the natural log 
of centroid size) differed significantly between 
groups. The Neandertal and Pleistocene Modern 
Human groups did not differ significantly in log 
centroid size (p = 0.161 for the M1, p = 0.754 for 
M2, and p = 0.934 for M3). When the Neandertal 
group was split into Early and Classic Neandertal 
groups, the log centroid size of these groups also 
did not differ significantly (p = 0.721 for M1, p = 
0.639 for M2, and p = 0.598). Therefore, we restrict 
the results presented here to those in shape space 
only, excluding log centroid size as part of the 
CVA. However, we examined the results in form 
space (see Gunz et al., 2012) and the results were 
broadly similar.

3. results

3.1. classification of Scladina among 
late Pleistocene Homo (Table 2)

B ased on the geometric morphometric anal-
ysis of the EDj of the permanent mandibular 

molars, the Scladina specimen (Figure 3) classifies 
consistently as a Neandertal. The M1 and M2 are 
classified as Neandertal 100% of the time. The M3 
classifies as a Neandertal 56% of the time and as a 
Recent Modern Human 44% of the time (in form 
space 69% and 31%, respectively).

3.2. Temporal variation in neandertal 
molar edj morphology (Table 3)

The Neandertal sample was divided into Early 
and Classic Neandertals, based on their geochro-
nological age. The majority of the Neandertal 
specimens were classified correctly into Early and 
Classic Neandertals according to their geochro-
nological age (Table 3). These results indicate 
that there are subtle but consistent differences in 
Early and Classic Neandertal permanent mandib-
ular molar EDj morphology. A small number of 
specimens did not classify as expected and clas-
sified inconsistently with their geochronological 

figure 2: Scladina EDJ morphology of permanent 
mandibular right molars (Scla 4A-1/M1, M2 & M3) 

in buccal, distal, mesial, and occlusal view.

M1 Accuracy M2 Accuracy M3 Accuracy

Hs (32) 97% Hs (8) 88% Hs (15) 93%

Hsp (3) 100% Hsp (9) 100% Hsp (7) 100%

Hn (14) 100% Hn (18) 100% Hn (14) 100%

Table 2: Classification accuracy of Late Pleistocene 
Homo shown as the percentage of correctly classified 
specimens for each group. A specimen was considered 

classified correctly when at least 75% of analyses (using 
each of 5-20 PCs) classified the specimen correctly.

Table 3: Classification accuracy when Early and Classic 
Neandertals are treated as two separate groups, shown 

as the percentage of correctly classified specimens 
for each group. A specimen was considered classified 
correctly when at least 75% of analyses (using each 

of 5-20 PCs) classified the specimen correctly.

M1 Accuracy M2 Accuracy M3 Accuracy

Hs (32) 97% Hs (8) 100% Hs (15) 93%

Hsp (3) 100% Hsp (9) 100% Hsp (7) 100%

Hne (9) 89% Hne (13) 92% Hne (6) 67%

Hnc (5) 100% Hnc (6) 100% Hnc (8) 100%

hs = recent Homo sapiens, hsp = Pleistocene Homo 
sapiens, hn = Homo neanderthalensis, 

hne = Early Neandertal, hnc = Classic Neandertal.



319c h a p t e r  15 t h e  S c l a d i n a  I - 4 a  J u v e n i l e  N e a n d e r t a l

figure 3: Principal component analysis and canonical variate analysis of EDJ shape in modern 
humans, Pleistocene Modern Humans and Neandertals for each mandibular molar.

age (i.e., Abri Suard 14-7 LRM1; Krapina D1 
LRM2; Abri Suard 43 LRM3, and Abri Suard 36 
LLM3: see Appendix 1). For the assessment of the 

classification of the Scladina specimens as Early 
or Classic Neandertals, these specimens were 
removed from the analysis. 
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figure 4:  Principal component analysis and canonical variate analysis of EDJ shape for each 
mandibular molar and dividing the Neandertal sample into Early and Classic groups.
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3.3. comparison of Scladina i-4a 
with early and classic 
neandertal morphotypes

In order to evaluate the affinity of Scladina with 
respect to Early and Classic Neandertal samples 
we excluded the ambiguously classified Neandertal 
specimens (see above). The M1 of Scladina is clas-
sified as a Classic Neandertal (100%), the M2 is 
classified as a Classic Neandertal 69% of the time, 
19% as an Early Neandertal and the remaining 
times as a Pleistocene Modern Human (Figure 4). 
The M3 is classified as a Classic Neandertal 63% of 
the time and as a Recent Modern Human 37% of 
the time (see Appendix 1).

The mean shape models of the different groups 
illustrate the subtle differences in Early and 
Classic Neandertal morphology (Figure 5). The 
Early morphology of the M1 is characterised by 
a taller and more distally placed protoconid and 
a cervix that does not undulate in the occlusal-
apical plane. The Classic morphology of the M1 
is characterised by a shorter and more mesially 
placed protoconid, and a cervix that dips in the 
middle of the lingual and buccal sides. Scladina 
shares with the classic morphotype the height 
of the protoconid and the dipping of the cervix 
along the lingual and buccal sides. For the M2 and 
M3 the differences in morphology between Early 
and Classic Neandertals are even more subtle. The 
Early morphotype of the M2 is characterized by the 
more centrally placed entoconid, which Scladina 
shares. The Early morphotype of the M3 is char-
acterized by a slightly taller and more distally 
placed protoconid, a more distal location of both 
the hypoconid and entoconid, and a more mesially 
placed hypoconulid and distal ridge. The classic 
morphotype of the M3 is characterized by a slightly 
shorter and more mesially placed protoconid, a 
more mesial location of both the hypoconid and 
the entoconid, and a more distally located hypoc-
onulid and distal ridge. Scladina shares with the 
Early Neandertals the more mesially placed distal 
ridge, a protoconid height similar to that of the 
Classic Neandertals, but a protoconid position 
similar to Classic Neandertals.

4. discussion

D ating of Scladina has been problematic 
because of the complicated stratigraphy of 

the Sedimentary Complex 4 (Toussaint & Pirson, 
2006), and has been estimated to 127 +46/-32ka 
by gamma spectrometry dating (Toussaint et al., 

1998). However, it has recently been suggested 
that the best hypothesis would be to position the 
Scladina Neandertal remains in MIS 5b or MIS 5a 
(see Chapter 5). Each of the studied Scladina teeth 
is classified as a Classic Neandertal the majority 
of the time. As the date of Scladina is close to the 
cut-off point used in this study, 100ka, it is inter-
esting to see that the EDj morphology of Scladina 
aligns itself stronger with the Classic Neandertal 
sample than to the Early Neandertal sample.

The M3 exhibits a greater variation in its 
morphology within species and greater overlap 
between species. This makes the M3 less reliable 
when used in taxonomic classification studies 
as its results are less consistent compared to 
the classification results of M1 or M2. Therefore, 
the classification results of the Scladina M3 as a 
modern human do not alter the taxonomic posi-
tion of Scladina and can be attributed to the nature 
of the M3 morphology in general.

The ambiguous classification of some Neandertal 
specimens compared to their geochronological age 
illustrates the continuous variation in morphology 
rather than the dichotomous distinction between 
two groups that has been tested here. This is illus-
trated by the oldest Neandertal specimens of our 
comparative sample, the Abri Suard individuals, 
not classifying consistently as Early Neandertals. 

figure 5:  EDJ mean shape comparison between 
Scladina, Early Neandertals, and Classic 

Neandertals, shown from buccal side.
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This demonstrates that as well as having a contin-
uous variation instead of two separate groups, 
the temporal extremities of both the Early and 
Classic Neandertals exhibit significant variation as 
well. However, this study has shown that within 
the Neandertal continuum the differences in EDj 
morphology are consistent enough to successfully 
distinguish between Early and Classic Neandertals.

5. conclusion

T his study confirms the Neandertal affinity 
of the Scladina specimen based on its EDj 

morphology. The intraspecific taxonomic posi-
tion of Scladina shows to be closer to that of the 
Classic Neandertal sample such as the El Sidron 
and Combe-Grenal specimens than to the Early 
Neandertal sample such as the Krapina and 
Abri Suard specimens. Furthermore, this study 
illustrates the presence of subtle yet consistent 
differences in EDj morphology between the Early 
Neandertals and Classic Neandertals.
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appendix 1: Classification results for the complete Neandertal sample using PC 5-20. Specimens that have been 
highlighted in grey have been removed from the sample as they were classified ambiguously. Early Hn = Early Homo 
neanderthalensis, Classic Hn = Classic Homo neanderthalensis, Hs = Homo sapiens, Fossil Hs = Fossil Homo sapiens.

Specimen Tooth Date Expected Early Hn Classic Hn Hs Fossil Hs

Lakonis_LLM3 LM3 <38−44ka Classic 0 16 0 0

Le Moustier LLM1 LM1 40ka Classic 0 16 0 0

Le Moustier LLM2 LM2 40ka Classic 0 16 0 0

Le Moustier LLM3 LM3 40ka Classic 0 16 0 0

Saint-Césaire LRM3 LM3 40ka Classic 0 16 0 0

Vindija 11_39 LRM2 LM2 45−35ka Classic 0 16 0 0

Vindija 11_39 LRM3 LM3 45−35ka Classic 4 12 0 0

El Sidron SD1135 LRM3 LM3 49−39ka Classic 0 15 1 0

El Sidron SD540 LLM2 LM2 49−39ka Classic 0 16 0 0

El Sidron SD755 LRM2 LM2 49−39ka Classic 0 16 0 0

El Sidron SD780_LLM1 LM1 49−39ka Classic 2 14 0 0

Combe-Grenal I LRM1 LM1 70ka Classic 0 16 0 0

Combe-Grenal XII LLM3 LM3 70ka Classic 0 16 0 0

Combe-Grenal IV LLM1 LM1 70ka Classic 0 16 0 0

Le Regourdou LLM2 LM2 70ka Classic 0 16 0 0

Le Regourdou LLM3 LM3 70ka Classic 0 16 0 0

La Quina H9 LLM2 LM2 71−60ka Classic 0 16 0 0

La Quina H9 LLM3 LM3 71−60ka Classic 0 16 0 0

Roc de Marsal LRM1 LM1 90−60ka Classic 0 16 0 0

Scladina 4A−1 LRM1 LM1 100ka ? 0 16 0 0

Scladina 4A−1 LRM2 LM2 100ka ? 3 11 0 2

Scladina 4A−1 LRM3 LM3 100ka ? 0 10 6 0

Krapina 52 LLM1 LM1 130ka Early 16 0 0 0

Krapina 53 LRM1 LM1 130ka Early 16 0 0 0

Krapina 53 LRM2 LM2 130ka Early 16 0 0 0

Krapina 53 LRM3 LM3 130ka Early 16 0 0 0

Krapina 54 LLM1 LM1 130ka Early 16 0 0 0

Krapina 54 LLM2 LM2 130ka Early 16 0 0 0

Krapina 55 LLM1 LM1 130ka Early 15 0 0 1

Krapina 55 LLM2 LM2 130ka Early 16 0 0 0

Krapina 57 LRM3 LM3 130ka Early 16 0 0 0

Krapina 79 LRM1 LM1 130ka Early 16 0 0 0

Krapina 81 LLM1 LM1 130ka Early 15 1 0 0

Krapina D1 LRM2 LM2 130ka Early 10 6 0 0

Krapina D104 LRM3 LM3 130ka Early 16 0 0 0

Krapina D105 LLM2 LM2 130ka Early 16 0 0 0

Krapina D106 LLM3 LM3 130ka Early 16 0 0 0

Krapina D107 LLM2 LM2 130ka Early 16 0 0 0

Krapina D6 LLM2 LM2 130ka Early 16 0 0 0

Krapina D80 LRM2 LM2 130ka Early 14 2 0 0

Krapina D86 LLM2 LM2 130ka Early 16 0 0 0

Krapina D9 LLM2 LM2 130ka Early 16 0 0 0

Krapina 57 LRM2 LM2 130ka Early 16 0 0 0

Krapina 59 LRM2 LM2 130ka Early 16 0 0 0

Abri Suard 14 7 LRM1 LM1 185−101ka Early 9 7 0 0

Abri Suard 36 LLM3 LM3 185−101ka Early 11 5 0 0

Abri Suard 36 LLM2 LM2 185−101ka Early 16 0 0 0

Abri Suard 43 LRM3 LM3 185−101ka Early 6 10 0 0

Abri Suard 49 LRM1 LM1 185−101ka Early 15 1 0 0

Abri Suard 5 LLM1 LM1 185−101ka Early 14 2 0 0
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