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INTRODUCTION

During  the  exhaustive  sorting (2004-
2006) of the faunal collections  coming from the 
official and private excavations campaigns led at 
Spy, new Neandertal remains were identified.  Six 
of  them  (two  mandibular  fragments  and  four 
teeth) can be attributed to an immature individual 
designated  Spy VI.   These  new  remains  of  a 
Neandertal child all come from the faunal collec-
tion from the 1952-1954 excavations campaigns 
of F.  Twiesselmann, which he carried out on the 
slope facing the cave entrance (Figure 1).

The  immature  Neandertal  mandibular 
fragments and the four Neandertal deciduous teeth 
come  from distant  square-meter  quadrants  and 
different depths of the slope deposits (from the top 
soil to the ZJM layer, a difference of more than 
1.12 m  in  depth;  see  Pirson  et al.,  volume 1: 
chapter VI).

Their  identification  and  isolation  from 
the rest of the immature Neolithic material was 
facilitated by the good preservation state of  the 
fragments demonstrating their clear heterogeneity 
in size and morphology compared to the rest  of 

the Neolithic human specimens (deciduous teeth, 
n = 49;  immature  mandibular  fragments,  n = 4). 
Although the Neandertal remains were scattered 
throughout the slope deposit area, the secondary 
anatomical connection between the left mandibu-
lar  corpus  fragment  (Spy 194a)  and  the  left 
deciduous lower  canine (Spy 645a)  (the root  of 
the tooth fits perfectly within the preserved half of 
the  corresponding  alveolar  cavity  on  Spy 194a) 
and the coherence between the maturational stages 
of the deciduous teeth are consistent with the attri-
bution to the same individual.

Only few immature Neandertal specimens 
have been discovered so far.  The importance of 
the  Spy VI  discovery  is  proportional  to  the 
scarcity  of  fossils  of  the  same  age-at-death. 
Immature  Neandertal  remains  provide  essential 
information  regarding  the  emergence,  develop-
ment and expression of Neandertal derived traits 
during growth, all the more so that early ontogen-
etic divergence in cranial and mandibular shape 
between Neandertals and modern humans seems 
to arise early during development and to be main-
tained throughout  postnatal  growth  (e.g.  Tillier, 
1989;  Rak  et al.,  1994;  Ponce de León & Zol-
likofer, 2001; Bastir et al., 2007).
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Abstract

The sorting of the RBINS faunal collections from the 1952-1954 excavation campaigns of F. Twiesselmann at Spy led to  
the discovery of the remains of a Neandertal child, Spy VI.  This individual is represented by two mandibular corpus fragments  
(Spy 194a, left, and Spy 646a, right), the left one being the most complete; both preserve the mental foramen.  Four deciduous 
teeth have been associated to these mandibular remains: three incisors and one canine.  The lower left canine (Spy 645a) 
conjoins with the corresponding socket in the left part of the mandible.  The three incisors are related to the same Neandertal  
child based on their morphological and metrical characteristics as well as their formation stages.  The two central incisors  
(Spy 589a, upper right, and Spy 592a, lower left) show the same degree of root formation whereas the lower right lateral incisor  
(Spy 594a) has a slightly less complete root. Following extant standards, these dental development stages point to an age-at-
death  of  about  one  and a  half  years.   The mandibular  fragments  and  the  dental  remains  are  compared  metrically  and 
morphologically to a sample of immature Neandertal mandibles and deciduous teeth as well as to European Upper Palaeolithic,  
Mosan Neolithic and recent modern human groups.  The 14C direct dating of Spy VI confirms the recent age previously found for 
the two Neandertal adults, but does not exclude the possibility that Spy VI is younger than Spy I and Spy II.
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Here we present a comparative morpho-
metric  study of  the mandibular  corpus  and the 
deciduous  teeth  of  Spy VI  with  samples  of 
Neandertals, European Upper Palaeolithic modern 
humans,  Mosan  Neolithics  and  recent  humans. 
The position of this specimen within the Neander-
tal variability is discussed as well as its associ-
ation with the two adult Neandertals (Spy I and II) 
given the results of the direct  radiocarbon dating 
of the specimen.

MATERIAL AND METHODS

The  Neandertal  comparative  sample 
(NEAND)  includes  mandibles  and  deciduous 
teeth  from  European  and  Asian  specimens: 
Amud 7, Archi 1, Barakai 1, Bau de l'Aubesier 8, 
Baume Néron 2, Châteauneuf 1, Combe-Grenal 1, 
Dederiyeh 1 & 2, Engis 2, Gibraltar 2, Hortus 2, 
Il Molare 1, Kebara 1, 4 & 15, Krapina (KDP-1, 
KDP-2,  KDP-7,  KDP-8  &  KDP-22),  La  Fer-
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Figure 1.  Map of the slope area in front of the Spy cave terrace excavated by F. Twiesselmann (1952-1954) and 
showing the location where the newly identified immature Neandertal remains were found.
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rassie 8,  Las  Palomas 49,  Le  Lazaret 2,  Le 
Fate 2,  Le  Portel 21  &  28,  Les  Cèdres 1, 
Malarnaud 1, Neuessing 1, Pech de l'Azé 1, Pié-
Lombard 1, Rigabe 1,  Roc  de  Marsal 1,  San 
Bernardino 5,  Shanidar 7,  Suard 5-14  &  37, 
Subalyuk 2,  and  Teshik-Tash 1.  A  European 
Upper Palaeolithic modern human sample (EUP) 
was  also  used  in  metric  comparisons  of  the 
deciduous dental remains.  The EUP sample was 
composed  of  teeth  from Abri  Pataud 7,  Arene 
Candide 6 & 8, Bombin 1, Dolní V� stonice 36/1 
&  36/5,  Gazel 1,  Grotte  des  Enfants 1  &  2, 
Lafaye 25,  Lagar  Velho 1,  La  Madeleine 4,  Le 
Figuier 1,  Les  Peyrugues 1  &  8,  Maritza 2, 
Pavlov 17 & 18, Rochereil 1, Saint-Germain 05, 
07  &  09,  Troubat 1  and  Vado  All'Arancio  2. 
Data for the Neandertal and Upper Palaeolithic 
samples were derived from our own observations 
of the fossils and from published dental measure-
ments compiled by B. Maureille and D. Henry-
Gambier  (pers.  com.;  see  also  Henry-Gambier 
et al., 2004).

Mandibles of immature Mosan Neolithic 
specimens (NEOM) have been included in  our 
analysis. They come from Hastière (Petite Caver-
ne, Caverne M and Trou Garçon) and Maurenne 
(Caverne  de  la  Cave),  and  are  stored  at  the 
RBINS.

Finally, the recent human sample (RMH) 
used  to  compare  crown  diameters  included 
European,  Asian  and  African  specimens  com-
piled by B. Maureille (see also Maureille, 2001).

Adjusted Z-Scores (Houët in  Maureille 
et al.,  2001)  were  computed  to  compare  the 
dimensions of the Spy VI teeth to the means and 
standard deviations of the comparative groups. 

MORPHOLOGICAL  AND  METRICAL 
DESCRIPTION

Mandibular corpus

Spy VI is represented by two fragments 
of  mandibular  corpus  (Spy 194a,  left,  and 
Spy 646a,  right;  Figure 2),  both preserving  the 
mental foramen.  The left part of the mandible 
(Spy 194a)  is  the  most  complete,  with  a  total 
length of 39.35 mm.  It extends from the decidu-

ous canine socket to the mesial half of the per-
manent first molar crypt.  At the mesial extremity 
of the fragment, the distal half of the permanent 
canine  crypt  is  visible  under  the  Lm1 socket. 
The right fragment (Spy 646a) is limited to the 
socket  of  the  deciduous  first  molar  and  the 
eroded internal face of the corpus.

The  morphology  and  position  of  the 
mental foramen are identical on both mandibular 
fragments.   The foramen is single and situated 
under the deciduous first molar socket, below the 
junction between the two roots of the tooth.  The 
shape  of  the  foramen  is  oval  with  a  smooth 
supero-mesial border (width = 3.1 mm; height = 
1.9 mm).  According  to  Coqueugniot  (2000),  a 
posterior position of the mental foramen can be 
observed  in  Neandertal  specimens  before  the 
development  of  the  permanent  dentition.   The 
frequency of Neandertals with a foramen under 
Lm1-Lm2 is  higher  than that  observed among 
modern  humans.  However, considering the res-
ults of L'Engle Williams & Krovitz (2004), this 
feature may provide less taxonomic information 
than previously thought.  The moderately mesial 
position  of  the  Spy VI  mental  foramen  (under 
Lm1)  is  nevertheless  exhibited  by  54 %  of 
Neandertal  children (Coqueugniot,  2000)  and is 
present in specimens of the same age class (e.g. 
Palomas 49, Dederiyeh 1 & 2).  Below the mental 
foramen, a  tuberculus marginalis anterior is vis-
ible on Spy 194a at the junction between the lat-
eral and inferior faces of the corpus.  A tuberculus 
marginalis posterior is  also  present  8.6 mm 
distally.  Its projection is slightly more expressed 
than that of the anterior tubercle.  The prominen-
cia lateralis is visible on Spy 194a, but no indi-
vidualisation of a lateral marginal torus is present. 
The prominence becomes blurred at the level of 
the deciduous first molar.

The internal  face  of  the  corpus  is  pre-
served only on Spy 194a.  The oblique line (linea 
mylohyoidae) is strongly developed; it is straight 
and oblique from the upper margin of the perman-
ent first molar alveolus to the bottom of the corpus 
under the deciduous canine.  The line divides the 
corpus into a deep sublingual fossa just below the 
deciduous first molar and a poorly defined sub-
mandibular  fossa.   The  surface  of  the  latter  is 
nearly flat and inclined toward the inferior face of 
the corpus.
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The dimensions of the Spy 194a mandibu-
lar fragment are given in  Table 1.  According to 
Walker et al. (2008), the breadth of the mandibular 
corpus  differs  significantly  between  Neandertal 

and modern human adult specimens.  This obser-
vation also appears to be true for immature mand-
ibles (Mallegni & Trinkaus, 1997).  The breadth 
of the mandibular corpus of Spy 194a at the level 

4

Figure 2.  Preserved mandibular fragments of Spy VI.  Sp 646a: right mandibular corpus fragment;
Spy 194a: left mandibular corpus fragment.  From top to bottom, the fragments are presented in lateral,

medial, superior and inferior views.    Scale = 1cm.

Spy 646a Spy 194a

1 cm
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of  the  mental  foramen  [M69(3),  according  to 
Bräuer,  1988]  was  compared  to  a  sample  of 
Neandertals and Mosan Neolithics split into four 
age  classes (Figure 3).   These  age  classes  are 
defined on the basis of the maturation stages of the 
two deciduous molars and of the permanent first 
molar  (see  Figure  3  caption).   In  the  case  of 
Spy VI, we can rely only on the sockets of these 
teeth to determine the age class of the mandibular 
fragment.  Although it is not possible to state a def-
inite developmental  stage for both the deciduous 

and the first  permanent  molars,  the root  sockets 
were moulded in order to give an estimation of the 
development of the deciduous molar roots.  The 
moulds indicate that the Lm1 is in occlusion and 
that  the Lm2 is in  eruption,  placing  the Spy VI 
fragment in the second age class.  The thickness of 
the Spy VI mandibular corpus at the level of the 
mental foramen (10.6 mm) is closest to the value 
of the Dederiyeh 1 individual (Figure 3), and there 
is a clear separation between the Neandertal and 
Neolithic values within each age group.
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Mental foramen Lm1 & Lm2 Lm2 & LM1

Height (mm) 17.31 17.43 14.25

Breadth (mm) 10.60 11.33 13.52

Robustness Index 61.24 65.00 94.88

Table 1.  Height and breadth of the Spy 194a mandibular corpus at the level of the mental foramen
[M69(1) & M69(3)], between the alveoli of the deciduous first and second molars (Lm1 & Lm2)

and between the alveoli of the deciduous second and permanent first molars (Lm2 & LM1).
The Robustness Index refers to the breadth / height ratio at each level.

Figure 3.  Breadth of the mandibular corpus at the level of the mental foramen [M69(3) after Bräuer, 1988] for Spy VI, 
Neandertals (NEAND) and Mosan Neolithics (NEOM) divided in four dental maturation stages.  Age classes are as 
follows: (1) Lm1 and Lm2 not erupted; (2) Lm1 erupted and Lm2 erupting; (3) Lm2 erupted; (4) LM1 erupting.
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Deciduous teeth

Four deciduous teeth are associated with 
the mandibular fragments of Spy VI. They exhibit 
morphological and metrical characteristics present 
among immature Neandertal  specimens.   These 
four  teeth  were  easily  isolated  from  the  other 
deciduous incisors and canines from Spy (n = 8), 
which may be of Neolithic age.

Upper central incisor (Ui1)

The  right  maxillary  central  incisor 
(Spy 589a)  is  very  well  preserved (Figure 4). 
Only a small  fragment of enamel (3 mm wide 
and 0.3 mm thick) is chipped off at the cervix of 
the tooth on the lingual surface.  The root length 
is complete but its apex is partly broken.  The 
stage of development of this tooth may then be 
either A½ or Ac in the coding system of Moor-
rees et al. (1963a, 1963b).

The root is flattened labio-lingually.  It 
is wide, with a maximum mesio-distal diameter 
of 6.6 mm and a root-neck index  (ratio of the 

mesio-distal and vestibulo-lingual diameters of 
the root at  the level  of  the neck)  of  135. The 
distal third of the root is lingually deviated as 
on Les Cèdres 1.

The crown shows a small  wear  facet 
on the mesial part of the occlusal surface.  The 
dentine  is  slightly  exposed  [Molnar  (1971) 
stage 2].  The convexity of the labial surface is 
well  marked  in  both  the mesio-distal  (ASU-
DAS grade 4; Turner et al., 1991) and vertical 
directions.  The lateral edges of the labial sur-
face are  thickened and form marginal  ridges 
that  extend  at  an  angle  close  to  90°  to  the 
mesio-distal  axis  of  the  crown,  forming  the 
shovel-shaped morphology of the lingual face 
(ASUDAS grade 3) common among Neander-
tal  specimens  (e.g.  Tillier,  1983;  Trinkaus, 
1983).  A  moderate  lingual  tubercle  is 
developed in the upper part of the lingual sur-
face of the crown, which is concave below the 
tubercle  (ASUDAS  grade 1).   The  crown  is 
slightly  asymmetrical  in  labial  and  lingual 
view, with its distal border more rounded and 
distally projecting than the mesial side.
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Figure 4.  The right deciduous upper central incisor (Ui1) of Spy VI, Spy 589a.
From left to right: views of the labial, mesial, lingual, distal, apical (top), and occlusal (bottom) sides.

1 cm
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Lower incisors (Li1 and Li2)

The  left  deciduous  central  incisor  (Spy 
592a)  is  well  preserved (Figure 5).   Its  root  is 
straight and complete and has a triangular cross-
sectional  shape.  The total length of  the root  is 
9.1 mm, and the very tip of the apex is still open 
and the apical walls converging (corresponding to 
stage A½ of Moorrees et al., 1963b).  The max-
imum mesio-distal width of the root is 4 mm and 
the root-neck index is 97.8.

The  crown  is  slightly  worn  on  the 
occlusal  surface  [Molnar  (1971)  stage 2].  Two 
small fragments of enamel (< 1 mm) are missing: 
one on the labial side of the crown at the junction 
with the occlusal face, and the other on the lingual 
side of the crown at the root-neck junction.  The 
labial surface is evenly and gently convex.  The 
lingual surface is flat vertically.  Two small ridges 
mark  the  lateral  edges  of  this  face  (ASUDAS 
grade 1).   The crown is  slightly  asymmetric  in 
labial and lingual view; this asymmetry is related 
to the slight distal projection of the distal side.

The right  deciduous lateral incisor (Spy 
594a) is complete (Figure 6).  Its root is not fully 
formed, with the apex still  open and the apical 

edges parallel (close to grade R¾ of Moorrees et  
al., 1963b).  The root is triangular in cross-section 
but more flattened transversally than the root of 
the central incisor Spy 592a.  A shallow sulcus is 
visible on the lower half of the distal face of the 
root.  The root has a maximum breadth of 3.9 mm 
and a root-neck index of 84.4.  The crown shape 
of the right lateral incisor is strongly asymmetric 
with  an  important  distal  projection of  its  distal 
edge.  The labial surface of the crown is evenly 
convex, while the lingual face is slightly concave 
with a very moderate vertical ridge through the 
middle. No wear surface is visible on the occlusal 
side of the tooth [Molnar (1971) stage 1].

Lower canine (Lc)

The  left  deciduous  lower  canine 
(Spy 645a) is not fully formed (Figure 7); its root 
has achieved approximately half of its total length, 
but the root length is slightly less than the crown 
height (stage R½ of Moorrees et al., 1963a).  The 
shape of the root is roughly triangular with a root-
neck index of 97.9.

The crown is well preserved with only a 
small  break in the enamel on the supero-mesial 
part  of  the  labial  surface.  This  face  exhibits  a 
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Figure 5.  The left deciduous lower central incisor (Li1) of Spy VI, Spy 592a.
From left to right: views of the labial, mesial, lingual, distal, occlusal (top), and apical (bottom) sides.

1 cm
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well-marked transverse convexity. The lingual side 
is concave; as in Pech de l'Azé 1 (Legoux, 1970), 
there is no central crest.  The mesial border of the 
crown turns lingually, forming a slight ridge on the 

lingual surface. The distal side of the canine crown 
is  longer  and  more  distally  projected  than  the 
mesial side.  The distal border is not evenly con-
vex distally but forms a clear angle at 1/3 of  the 
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Figure 6.  The right deciduous lower lateral incisor (Li2) of Spy VI, Spy 594a.
From left to right: views of the labial, mesial, lingual, distal, occlusal (top), and apical (bottom) sides.

Figure 7.  The left deciduous lower canine (Lc) of Spy VI, Spy 645a.
From left to right: views of the labial, mesial, lingual, distal, occlusal (top) and apical (bottom) sides.

1 cm

1 cm
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height of the crown. At the same height, a small 
notch is present on both lateral marginal crests, 
the distal notch being more pronounced than the 
mesial one. Beneath this notch, a small tubercle is 
present on the lingual surface at the junction with 
the distal edge of the canine.  There is no wear 
facet on the occlusal side of the crown  [Molnar 
(1971) stage 1], and the tooth was obviously not 
yet in occlusion upon the death of Spy VI.

Dental biometric comparisons

The mesio-distal (MD) and labio-lingual 
or  vestibulo-lingual  (VL)  diameters  of  the 
crowns are listed in Table 2 and compared to the 
means and standard deviations of the comparat-
ive groups.  Figure 8 illustrates the Adjusted Z-
Scores of the Spy VI dental diameters compared 
to the variation among the Neandertal, European 
Upper  Palaeolithic  and  extant  modern  human 
samples.  With the exception of the vestibulo-lin-
gual  dimensions of  Spy 589a and of  Spy 645a, 
all the diameters fall outside the 95 % confidence 
interval  of the extant variation.  The differences 
in dimensions are less distinct  when compared 
with  the  European  Upper  Palaeolithic  modern 
sample.  With the exception of  the mandibular 
central incisor dimensions, the diameters of the 
Spy VI teeth  fall  in  the variation range of  the 
EUP sample.

Nevertheless, the MD and VL diameters 
of the Spy VI teeth are closer to the means of 
the  Neandertal  range  of  variation.   Only  the 
breadth of the maxillary central incisor lies in 
the lowest part of the Neandertal range of vari-
ation.  However, it is worth noting that this is a 
conservative  measurement  given the loss of  a 
small chip of enamel on the lingual side of the 
crown.  The thickness of this flake is close to 
0.3 mm.  Adding this value to the measured VL 
dimension would position this diameter (589a-
VL) at the same level  as the MD diameter in 
Figure 8.

DETERMINATION  OF  THE  AGE-AT-
DEATH

The  timing  of  dental  development  in 
Neandertals has been found to be either faster 
(e.g.  Ramirez  Rozzi  &  Bermúdez  de  Castro, 
2004; Smith  et al., 2007, 2008) or comparable 
to that of modern humans (e.g.  Guatelli-Stein-
berg et al., 2005; Macchiarelli et al., 2006), with 
possible  differences  between  the  tooth  types 
(Smith  et al., 2007; see also Guatelli-Steinberg, 
2009).  Accordingly,  modern  human  standards 
are likely imperfect when used for Neandertals, 
and might  bias the age assessment towards an 
older age.
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Ui1 Li1 Li2 Lc

MD VL MD VL MD VL MD VL

SPY VI 7.44 5.47 5.11 4.76 5.49 5.06 6.73 5.75

NEAND

m 7.69 6.13 4.94 4.66 5.44 4.85 6.81 6.04

s 0.36 0.35 0.33 0.25 0.52 0.25 0.57 0.52

n 23 23 17 17 16 15 22 23

EUP

m 7.20 5.42 4.37 3.96 5.11 4.58 6.28 5.99

s 0.52 0.35 0.22 0.28 0.32 0.30 0.53 0.35

n 19 18 13 12 16 18 19 21

RMH

m 6.24 4.87 3.97 3.69 4.50 4.14 5.76 5.34

s 0.46 0.35 0.36 0.34 0.47 0.37 0.40 0.42

n 47 47 54 58 63 62 77 76

Table 2.  Dimensions (in mm) of the teeth of Spy VI compared with the means (m), standard deviations (s)
and sizes (n) of the comparative samples.  MD = mesio-distal diameter (M81 after Bräuer, 1988);

VL = vestibulo-lingual diameter [M81(1)]; NEAND = Neandertals; EUP = European Upper Palaeolithic modern 
humans; RMH = Recent modern humans.
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Based  on  the  extant  modern  human 
standards established by Moorrees et al. (1963a), 
the dental  development  stage of  the deciduous 
canine (stage R½) indicated an age-at-death of 
about 16 ± 6 months for the Spy VI child.

This  estimation  is  consistent  with  our 
estimation of the stages of root formation of the 
deciduous  molars  based on  the  moulds  of  the 
inner space of the sockets with direct casts and 
on the µ-CT data even if this method does not 
allow us to give a secure stage of development of 
their roots.

DISCUSSION AND CONCLUSIONS

The discovery of Spy VI enriches a small 
corpus of  immature Neandertal  individuals  from 
one to two years old (Rak et al., 1994; Akazawa & 
Muhesen, 2002; Walker et al., 2008). The morpho-
logical  description  and  study  of  this  specimen 
clearly  demonstrate  the  presence  of  well-
developed Neandertal characteristics early in life. 
Our results highlight several aspects of mandibular 
and dental ontogeny in Neandertal children.   The 

mandibular fragments of Spy VI possess a well-
developed anterior and posterior  tuberculus mar-
ginalis.  The frequency of this structure is signific-
antly higher among immature Neandertal  speci-
mens than in modern human specimens (Mallegni 
& Trinkaus, 1997).  The breadth of the Spy VI 
mandibular corpus places it  within the range of 
variation  of  other  Neandertal  mandibles  of  the 
same developmental age and at or above the upper 
limit of the recent human distribution. This obser-
vation  confirms  the  assumption  that  immature 
Neandertal mandibles are generally more robust 
than those of recent humans (Walker et al., 2008) 
at ages as early as one to two years old.

The  four  deciduous  teeth  show  a 
morphometrical pattern similar to that of other 
known Neandertal deciduous teeth.  The maxil-
lary incisor is shovel-shaped and its labial face 
presents  a strong mesio-distal  convexity.   The 
dimensions  of  the  deciduous  teeth  are  at  the 
upper limit of or outside the recent human range 
of variation.

However, the scarcity of young Neander-
tal individuals limits our ability to evaluate tem-

10

Figure 8.  Adjusted Z-scores of the tooth dimensions of Spy VI compared to the Neandertal (NEAND),
European Upper Palaeolithic modern human (EUP) and extant modern human (RMH) ranges of variation.

A null value corresponds to the mean and the interval between –1 and +1 includes the 95 % confidence interval
of the reference sample so that a specimen value outside of this range has a P < 0.05 of belonging to this reference 

sample.  MD = mesio-distal diameter; VL = vestibulo-lingual diameter.
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poral  and geographical  morphometric  variation 
as  Rosas  et al. (2006)  have  done  for  adult 
Neandertals.   Although  Spy VI  clearly  aligns 
with known Neandertal variation in the morpho-
logy and dimensions of its mandibular and dental 
remains, the deciduous canine possesses a crown 
morphology  lacking  a  central  crest,  which  is 
uncommon  among  immature  Neandertals  and 
only shared by Pech de l'Azé 1.  The presence of 
unique features on Spy VI is also confirmed by 
the analyses of its dental tissue proportions (Cre-
vecoeur  et al., 2010;  Bayle & Macchiarelli, this 
volume:  chapter XX-3).  These  observations 
underline  the  importance  of  this  specimen  to 
improve  our  knowledge  about  immature 
Neandertal variability.

As  discussed  above,  there  is  strong 
evidence for the association of the newly identi-
fied Neandertal mandibular and dental remains 
with  the  same  individual,  Spy VI.   Figure 9 
presents a reconstruction of the Spy VI mand-
ible with its three lower deciduous teeth.  The 
distances  between  the  dental  remains  and  the 
bone  fragments  were  evaluated  using  the 
Suard 37  mandible,  which  belongs  to  a 
Neandertal individual of similar dental develop-
ment stage (Teilhol, 2001).

Regarding  the  in  situ  position  of  the 
Spy VI child in Spy cave, it may have been ori-
ginally  located  on  the  terrace  of  the  site  and 
later  became  mixed  with  the  backdirt  of  the 
nineteenth century excavations.  This interpreta-
tion is suggested by the fact that several bones 
and teeth belonging to the Spy I and II adults, 
not  identified  in  situ,  were  also  found  in  the 
slope deposits.  It is not possible to infer inten-
tional character of the deposition of Spy VI due 
to the lack of field data and the fact that slope 
deposits  at  the site  have  not  been extensively 
excavated, leaving open the question of whether 
other  remains  attributable  to  the  Spy VI child 
are or were present at the site.

The discovery of the unvarnished bones 
and  teeth  attributed  to  Spy VI  allowed  us  to 

carry out direct radiocarbon dating of the speci-
men  (Crevecoeur  et al.,  2010;  Semal  et al., 
volume 1: chapter XVI).  The dates obtained on 
the  small  mandibular  fragment  Spy  646a  and 
the  upper  central  incisor  Spy 589a  confirmed 
the  Palaeolithic  age  of  the  specimen  (32,970 
+200, -190 BP [GrA-32627]; 34,700 ± 550 BP 
[OxA-17977];  33,950 ± 550 BP [OxA-21610]). 
Only  the first  measurement  from Oxford falls 
within  two  standard  deviations  of  the  oldest 
dates  obtained  for  the  Spy  adult  Neandertals 
(Semal  et al.,  volume 1:  chapter XVI).   Based 
on the radiocarbon dating results, contemporan-
eity between Spy VI,  Spy I and Spy II  is pos-
sible but  not  established.   We cannot exclude 
the possibility that Spy VI is younger than Spy I 
and Spy II.   However, the direct dating of the 
specimen at about 33 - 34 ky BP provides clear 
evidence of the late persistence of Neandertals 
in northwestern Europe.
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Figure 9.  Reassembly of the mandibular fragments and deciduous lower teeth of Spy VI.
From top to bottom: anterior, lateral, superior and posterior views.
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XX-2.  The Spy VI child
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