THE SCLADINA I-4A JUVENILE
NEANDERTAL POSSIBLE?

Michel TOUSSAINT

Michel Toussaint & Dominique Bonjean (eds.), 2014.
The Scladina I-4A Juvenile Neandertal (Andenne, Belgium),
Palaeoanthropology and Context

Etudes et Recherches Archéologiques de ['Université de Liége, 134: 167-178.

1. Introduction

< exual dimorphism is obvious in living and
— extinct primates, including human species
(BRACE, 1973; FRAYER & WOLPOFF, 1985; OXNARD,
1987). It is acknowledged that males are, on
average, taller in stature than females, possess
stronger bones, bigger teeth, and greater strength
and muscularity. Throughout human evolution,
there is also ample evidence of reduction in sexual
dimorphism.

Consequently, the interpretation of the
morphology and morphometry of any human
remain, either modern or ancient, should include
as accurate an estimation of the sex as possible.
As with the determination of age at death, the
identification of the sex of fossil remains has
implications in fields as varied as taxonomy,
palaecodemography, palaeopathology, behaviour
and phylogeny.

Numerous sexing techniques have been devel-
oped for adult modern human bones. They are
based either on morphological traits, or on metric
differences (FEREMBACH et al., 1980; KROGMAN &
IscaN, 1986; Bass, 1986). Nearly all categories of
bones have been taken into account.

Morphological male or female traits may
sometimes be differentiated by shape, for instance
the prominent aspect of the male chin against the
female rounded one (FEREMBACH et al., 1980; Bass,
1986), the development of the glabella and inion,
or the morphology of postcranial features such
as the distal humerus (RoGers, 1999). However,
the accuracy of assessment using cranial and
long bone characteristics is never as good as that
using pelvic bones, which have a higher predic-
tion accuracy in this regard, over 95% (KROGMAN
& Iscan, 1986; BRUZEK, 2002). Many discriminant
functions have been increasingly utilized for sex
diagnosis over the last half century (among the
first to develop them were: GiLES & ELLIOT, 1963;
GILEs, 1964; HowegLLs, 1965; KajaNOjA, 1966;
BOULINIER, 1968). They were developed through

the use of modern Homo sapiens sapiens skeletal
collections of known ancestry, sex and age such
as the Hamann-Todd and Terry Collections.
These functions should be applied only to bones
closely related to the series for which they were
developed.

Estimating the sex of juvenile and subadult
skeletal remains is more difficult. Most tech-
niques in current use derive from adult-centric
ones, so the question often arises of whether
juvenile bones, including those from the
pelvis, can be accurately sexed using these
criteria (Bass, 1986; Majo, 1992). In fact, due
to limited sexual dimorphism before puberty,
no really reliable sex diagnosis techniques
are applicable for juveniles (HENRY-GAMBIER
et al.,, 2007).

In the case of fossillized specimens, the attribu-
tion of sex using modern standards is even more
difficult. This probably results from the use of the
general level of robusticity as a sexual indicator
(TriNkAUS, 1983). Under such conditions, robust
females are often classified as males while slender
males might be mistaken for females. As for discri-
minant function analyses, these modern standards
are almost inapplicable to fossils.

With Neandertal juvenile cranial remains,
such as those from Scladina, the three problems
referred to above are combined: the remains
belonged to sub-adults; traits commonly used
for sexing modern humans are not accurate
enough for fossils; and, finally, mandibles and
maxillae are not the most accurate bones to use in
determining sex.

As a consequence of all these problems,
some palaeoanthropologists with an interest in
Neandertals simply do not try to assess the sex
of the fossils they study, especially if the skeletal
remains do not include the pelvic bones (MADRE-
Durouy, 1992: 247-249; VERNA, 2006: 109). The
assessment of sex is even more problematic with
fossils of juveniles (HemM, 1982; TEILHOL, 2001).
In the context of the analysis of the Scladinal-4A
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remains it is important to re-emphasize this diffi-
culty (HemM, 1981-1982: 462) as the remains
are from a juvenile represented by an isolated
mandible and portions of the maxilla. Obviously,
such precautions are wise. Nevertheless, other
experts do prefer to discuss and assess the identi-
fication of the sex of their cranial and mandibular
specimens, even when they are well aware that
it is often a quite delicate process (THOMA, 1975;
MANN & VANDERMEERSCH, 1997; Quam et al,
2001; THOMPSON & NELSON, 2005). This is exactly
the approach taken in the present chapter. Even
though the determination of the sex of the Scladina
remains may finally prove to be a tricky objective,
trying to discuss such a nightmarish issue is not
without interest.

However, as the Scladina fossil remains are
juvenile and comprised of just a mandible, a
small piece of maxilla and a few teeth, only a few
criteria could be taken into account. Metrical traits
which should still increase during the end of the
growth were only used when it was possible to get
comparative data from other juvenile Neandertals.

2. Methods

< ince the beginning of Neandertal palaeo-
— anthropological research, attempts have
been made to determine the sex of the remains
palaeontologists were studying. For example, as
early as 1887, Fraipont classified Spy 1 as female
and Spy 2 as male (FRAIPONT & LoOHEST, 1887:
707-709). Two decades later, BoULE (1911-1913)
considered La Chapelle-aux-Saints male. Henri-
Martin suggested that the partial skeleton from La
Quina 5 was female, then expressed reservations
on his determination (MARTIN, 1923); neverthe-
less, most palaeoanthropologists think the fossil
is really female (e.g. VANDERMEERSCH, 1965; HEIM,
1976; TRINKAUS, 1980; but see VERNA, 2006 for a
critical discussion).

In fact, determination of sex of Neandertal
bones is always difficult. More than half a century
ago, GENOVES (1954) drew palaeoanthropolo-
gists’ attention to the fact that the sex of some
fossils had already changed up to five times since
their discovery!

Regardless of the above reservations, the
current — if debated — state of the art in Neandertal
estimation of sex is summarized in some papers
and books.

In regards to cranial remains, Smith pointed
out that the morphological and metrical features
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that have to be taken into account are the same as
for modern humans (SmrtH, 1980: 364), only with
varying degrees of differences. Smith focused
primarily on the shape of the supraorbital torus,
the morphology of the mastoid process and its
surrounding area as well as the robustness of
the nuchal plane. The sexual value of the overall
dimensions of the Neandertal skull has also been
emphasized (HE1M, 1981-1982); and indeed, cranial
capacity is generally acknowledged as a reli-
able indicator when sexing adult and subadult
Neandertals (THOMA 1975; HorrowAy, 1985;
THOMPSON & NELSON, 2005).

Some features of the mandible are also seen as
useful in sexing Neandertals (Sm1TH, 1976: 183-187;
WoLPOFF, 1976; HEIM, 1981-1982), in particular the
height and thickness of the symphysis, the height
at the condyle as well as the condylar breadth.

Other authors emphasize the importance of
the dimensions of teeth in the attribution of sex
(OxNARD, 1987). On the contrary, WOLPOFF (1979)
concluded his study of the Krapina remains by
stating that the dentition was by no means a reli-
able indicator of sex with that sample, as both
large and small teeth may be found in the same
dentition. However, it has recently been noted
(MANN & VANDERMEERSCH, 1997: 524) that the
sample of teeth from Krapina is at the upper end
of the Neandertal range as far as size is concerned.
Therefore Krapina might not represent the best
series for studying the importance of tooth size
in evaluating sexual dimorphism in Neandertals.
So, recent papers resort to Oxnard’s tooth dimen-
sions as a sex indicator for Neandertals (QuaM et
al., 2001; THOMPSON & NELSON, 2005).

According to TRINKAUS (1983: 43), Neandertal
pelvic morphology provides the most secure criteria
for the determination of sex although a variety of
other morphological features can also be used.

Trinkaus also notes that “it is possible to use
[...] appendicular dimensions to assign sex to
Neandertal specimens” but not without difficul-
ties such as an overlap in size between males and
females (TRINKAUS, 1983: 44; see also TRINKAUS,
1980). For instance, amongst the numerous
dimensions of postcranial bones that have been
used to indicate the sex of modern humans
(KrROGMAN & IscaN, 1986; Bass, 1986), the vertical
diameter of the femoral head is supposed to be
able to distinguish male and female Neandertals
quite well (TRINKAUS, 1980, 1983; THOMPSON &
NELSON, 2005).

In conclusion of this quick overview, it seems
clear that only specifically designed techniques,
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which do not presuppose that modern morpho-
logical features are valid for determining the sex
of Neandertal remains, should be applied. Since
both taxa bear obvious differences in robust-
ness, some of their anatomical features may not
have the same sexual meaning. As for the esti-
mation of the sex of the Scladina remains, only a
few mandibular and dental criteria could be used.
They are discussed below.

2.1. Measurements

2.1.1. Teeth
2.1.1.1. Crowns

In his monograph dealing with the pattern of
sexual dimorphism in human evolution, OXNARD
(1987) developed a technique which cleverly
avoids the pitfall of applying modern humans
measurements to fossil taxa. He analysed a
number of dental samples of extinct hominins,
including Neandertals. He noticed statistically
significant bimodal distributions in the BL or
MD diameters of some categories of fossil teeth
whose gender had not been estimated from the
morphology of the hip bone. He interpreted these
bimodal distributions in the size of the teeth as
evidence of sexual dimorphism.

In practice, most researchers who referred to
Oxnard’s approach (MANN and VANDERMEERSCH,
1997; Quam et al., 2001; THOMPSON & NELSON,
2005) made use of the permanent mandibular
canine breadth, as it is acknowledged that the
size distribution of the canines shows the greatest
differences between males and females in recent
human populations.

Indeed, in Oxnard’s Neandertal sample, the
range of permanent mandibular canine breadth,
both sexes included, exhibit a clear bimodal
pattern. The smaller values, presumably female,
range from 7.5 to 9.0 mm, with an average of 8.5
mm (OXNARD, 1987: 81), while the larger values,
probably male, range from approximately 9.4 to
10.5 mm, with an average of 10.0 mm.

More recently, BERMUDEZ DE CASTRO et al.
(1993; BERMUDEZ DE CASTRO & NICOLAS, 1997)
assessed the sexual dimorphism of the Atapuerca-
Sima del Huesos Neandertal sample from the
crown area.

2.1.1.2. Tooth roots

In modern humans, sexual dimorphism is
greater in root length than in crown diameters
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(GARN et al, 1978, 1979), and males have longer
roots than females (JaAkoBssoN & LiND, 1973). The
role of sex chromosomes in root length also seems
to be important (LAHDESMAKI, 2006; LAHDESMAKI
& ALVESALO, 2007; LE CABEC et al., this volume,
Chapter 16).

2.1.2. Mandibular corpus

Usually adult male cranial and postcranial
remains are bigger and more robust than those of
females. It is reasonable to suppose that this is also
true for juveniles and conclude that, at an equal
age, the smallest specimens are female and the
biggest male.

According to SmrtH (1976: 185) the height
of the symphysis might be indicative of sexual
differences. This trait has to be very cautiously
used as there are important differences between
this measurement depending on who took it.
For SmrtH (1976), the symphyseal height of the
Krapina C mandible is 29.6 mm but only 23.7 mm
for MiNUGH-PURvis (1988); Krapina E has a
symphysis height of 34.8 mm for Smith but 34.5 or
only 31.4 mm for Minugh-Purvis. For Smith, the
height at the condyle and the condylar breadth
also exhibit sexual dimorphism. Other mandibular
dimensions are also used insofar as they reflect
the size of the mandible with small ones reason-
ably supposed to be female.

If these measurements really exhibit sexual
differences, the mandible of Scladina must not,
however, be compared with adult specimens
but with other immature Neandertals and Early
Moderns aged over 8 years.

2.2. Morphological features

2.2.1. Teeth

2.2.1.1. External morphology

According to some authors (ScorT 1977; SCOTT &
TURNER, 1997: 106) the presence of a distal acces-
sory ridge on permanent maxillary and mandibular
canines is one of the most sexually dimorphic,
albeit moderately, dental traits in modern humans.
In fact, although more pronounced expressions of
this trait have a higher frequency in males than in
females, they are present in both sexes. In the case
of Neandertals, it has been shown that this feature
is present on around two thirds of the canines
(BAILEY, 2006) but its significance in the attribu-
tion of sex is unknown and, therefore, reference

The Scladina I-4A Juvenile Neandertal
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to it when assessing the sex of the mandible of
Scladina is unwise.

2.2.1.2. Internal morphology

Secondary dentine deposition could be related
to sexual dimorphism; males would have thicker
radicular dentine than females (SCHWARTZ & DEAN,
2005). A large root pulp volume is also considered
a female trait, though little is known about the
variability of sexual dimorphism in dental root
dimensions of fossil populations, which calls for
some caution in this regard (LE CABEC et al. this
volume, Chapter 16).

2.2.2. Mandibular features

2.2.2.1. Development of the incisura
submentalis

A decade ago, Lot & HENNEBERG (1997)
suggested that the development of the incisura
submentalis at the base of the symphysis is usable
as a reliable morphological indicator of sex in both
modern and Palaeolithic mandibles. According to
them, males would tend to exhibit a stronger and
more frequent expression of this character than
females. However, the validity of this criteria has
not yet been rigorously tested.

2.2.2.2. Morphology of the chin

In modern humans, one of the classic traits used
for sexing mandibles is the robust and square
shape of the chin in males versus the small and
rounded aspect with a point in the middle in
females (FEREMBACH et al., 1980; Bass, 1986). Such
a feature is totally inadequate for Neandertals
as the structure of this region is very different
(WEIDENREICH, 1936).

2.2.2.3. Mandibular ramus posterior flexure

According to LoTH & HENNEBERG (1996, 1998), the
angulation of the posterior border of the mandib-
ular ramus differs between modern males and
females. In females it would be straight, whereas
it would be angled at the level of the occlusal
surface of the molar in males. The accuracy of
the method would be of 94.2% on combined
American and African subjects. However, blind
tests conducted by other researchers to assess
the precision of this method as an indicator of

ERAUL 134

sex provided a much lower overall probability
of accuracy than that initially reported by Loth
and Henneberg: below 70% or even much less
(KoskI, 1996; DONNELLY et al., 1998; HAUN, 2000;
HirL, 2000; KEMKES-GROTTENTHALER et al., 2002;
Barcr et al, 2005). LorH & HENNEBERG (1997)
also stated that the same differences in ramus
shape are present on fossil material, notably on
Neandertals, Homo erectus and australopithe-
cines. Indeed, the Neandertal adolescent mandible
of Le Moustier 1 might, at first glance, provide
an argument in favour of Loth and Henneberg’s
technique. The distinctive flexure of the poste-
rior border of the ramus is present, suggesting
that the fossil is likely male and is in accordance
with other sex indicators, e.g. cranial capacity,
dental metrics and femoral head diameter
(THOMPSON & NELSON, 2005). On the contrary,
a test conducted on three Neandertal and three
Early Modern Human mandibles whose sex
had already been estimated from the associated
os coxae — the bones that exhibit most sexual
dimorphism in adults — produced results which
drastically contrasted with those published
by Loth and Henneberg (CoQuruGNIOT et al,
2000). The three Neandertal mandibles turned
out to be male according to the hip bone but
female according to the posterior flexure of the
mandibular ramus, while two of the three Early
Modern Human mandibles also provided oppo-
site sexual diagnoses. Therefore, it seems that the
potential usefulness of the presence or absence
of a distinctive flexure on the posterior margin
of the mandibular ramus in the determination of
sex for fossil hominids could have been largely
overestimated.

2.2.2.4. Gonial Eversion

Traditionally, gonial eversion of the mandible
is cited as an adult male sex indicator (ASCADI
& NEMESKERI, 1970; FEREMBACH et al, 1980).
However, it has recently been proven that this
criteria has ‘a lower probability of determining
sex than could be predicted by chance’ and is
consequently not a reliable indicator of sex
(LoTtH & HENNEBERG, 2000: 86; see also KEMKES-
GROTTENTHALER et al., 2002 and OETTLE et al.,
2009). Furthermore, it is well known that most
Neandertal gonions are inwardly inflected (BrLry
& VALLOIS, 1977: 420), even those that are clearly
male, such as La Ferrassie 1. Therefore, this trait is
inapplicable to this taxon.
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3. Results

3.1. Teeth
3.1.1. Crowns

"I he breadth of the Scladina permanent
= mandibular right canine (Scla 4A-12) is
8.75 mm. By comparison with Oxnard’s Neandertal
bimodal distributions — 7.5 to 9.0 mm for probable
females and 9.4 to 10.5 mm for probable males —
such a dimension supports the hypothesis that the
fossil might be female (Figure 1). This diameter is
also below the average for the permanent mandib-
ular canines of European Neandertal as computed
by TRINKAUSs (1983: 167), both sexes included: 9.2
mm * 0.8 (n = 29). The breadth of the permanent
maxillary lateral incisors also has a bimodal distri-
bution and the two specimens from Scladina (Scla
4A-14 and 17) also fit within the upper part of the
female range (Figure 1).

However, compared to the crown area of the
Atapuerca-SH sample (BERMUDEZ DE CASTRO &
NicorAs, 1997: 348), the Scla 4A-12 permanent
mandibular canine is in an intermediate posi-
tion (69.2) between the upper range of specimens
referred to as females and the lower range of
supposed males.

Using the crown area, the Scla 4A-6 perma-
nent mandibular first premolar is also in the area
where it is difficult to distinguish between males
and females of Atapuerca—Sima del Huesos.
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Table 1 presents MD and BL diameters and the
calculated means of other permanent teeth, espe-
cially incisors and permanent maxillary canines,
which are supposed to present significant sexual
dimorphism according to OxNARD (1987). With
regard to these dimensions, the Scladina fossils are
either at the upper part of the female distribution
— for instance breadth of the permanent mandib-
ular central incisor Scla 4A-15 — or undetermined.

3.1.2. Roots

The short roots of these teeth would suggest
that the Scladina Child may have been female
(L CaBEC et al., this volume, Chapter 16).

In addition, the pulp cavity volumes of all
the investigated Scladina teeth are among the
largest of the Neandertal teeth, which would be
another argument to suggest a female attribution
(LE CaBEC et al., this volume, Chapter 16).

3.2. Mandible corpus dimensions

Table 2 lists corpus dimensions of the Scladina
mandible as well as comparable measurements
from other immature Neandertals and Early
Moderns aged from about 8 to 16 years.

The Scladina symphyseal height is 27.75 mm.
The range of Neandertal females close in age
extend from 22.0 mm in Montgaudier to 28.1 in
Petit-Puymoyen, while the male range seems to

35 +
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281 > ]
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g i
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Eigure 1: Left, permanent mandibular canine breadth (after OXNARD, 1987: 72);
right, permanent maxillary lateral incisors breadth (after OXNARD, 1987: 74).
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Permanent Tooth

Oxnard (1987)

Female | Male jjInventory Dimension
Type Measurement Transition Diagnosis
mean [mean} number (mm)

Mandibular central

incisor

Mandibular lateral

incisor
Mandibular canine

Maxillary canine

breadth bimodal
length bimodal
breadth bimodal 7.5-9.0 9.0-9.4
Maxillary lateral incisor  length
Maxillary lateral incisor  breadth bimodal 6.9-8.5 8.5-8.9 8.9-10.25
Maxillary canine length
breadth bimodal 8.0-9.4 9.4-9.9
Maxillary second molar length
Maxillary third molar length bimodal 8.2-8.7 8.7-9.9

172

9.4-10.5

9.9-11.3

9.9-114

Scla4A-15  right 6.79 (female)
6.2 7.5 Scla4A-20 right 7.03 undetermined
8.5 10.0 Scla4A-12  right 8.75 female
. - Scla4A-14  right 821 undetermined
’ © ScladA-17  left 838 undetermined
Scla4A-14  right 8.27 female
8.0 9.2
Scla4A-17  left 8.4 female
o5 o Scla4A-18  left 8.6 undetermined
: " Scla4A-16  right 9.05 undetermined
Scla4A-18  left 9.95 undetermined
9.0 10.3
Scla4A-16  right 9.65 undetermined
10.0 11.3 Scla4A-3 right 10.21 (female)
8.8 10.1 Scla4A-8 right 9.55 undetermined

Eable 1: Ranges and means of some Neandertal teeth (OXNARD, 1987: 72, 74, 77, 81) compared with the Scladina teeth.

extend from 28.6 in Atapuerca-Sima del Huesos
AT-607 Preneandertal to 30.6 mm in Valdegoba.
According to its height, Scladina might be female,
but that dimension is very close to the higher
range of females, so near the interval where male
and female dimensions overlap.

As far as symphyseal thickness is concerned,
the Scladina jaw is quite small in comparison with
other immature specimens of comparable age. In
fact, only the Montgaudier and Petit-Puymoyen
mandibles are slightly thinner. If all the sexual
determinations of the fossils listed in Table 2 are
correct, Scladina, with a symphyseal thickness
of 12.36 mm, is clearly in the range of perceived
Neandertal females of similar age. These values
range from 11.8 mm at Montgaudier to 13.6 mm
at Hortus 2-3 and might be extended to 14 mm
if the Malarnaud mandible was proven to be
female. Males are obviously thicker, 15 mm at Le
Moustier 1 and 15.5 mm at Valdegoba.

Other measurements of the Scladina corpus
thickness provide the same kind of results.
Corpus thickness at the level of the canine, the
first and second premolars as well as at the first
molar is quite small; only the female mandible of
Montgaudier has smaller dimensions. All males
have much higher measurements than Scladina.
Height measurements are less conclusive but
Scladina always yields small or middle size results.

In conclusion, as far as corpus dimensions are
concerned, the Scladina mandible is relatively
small compared with a sample of other Neandertal
mandibles of comparable ages at death. Such
observations could tentatively indicate that the
fossil is female.
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3.3. Morphological mandibular features

The incisura submentalis of the Scladina mandible
is only minimally expressed. According to LoTH
& HENNEBERG’s observations (1997), this might
suggest that the fossil belonged to a female.

The other possible morphological indicators of
the sex of mandibles are not usable in the case of
Scladina as it has been shown that they are not
really reliable, especially for Neandertals.

4. Discussion

« > xnard's technique is a valuable alterna-
tive in the analysis of Neandertal teeth as
it avoids the problems encountered through the
application of methods elaborated for the anal-
yses of modern humans. (MADRE-DupPoOUY, 1992).
Based on Oxnard’s data, some of the teeth from
Scladina fit within the female range, particu-
larly the permanent mandibular canine which is
one of the most informative teeth for the deter-
mination of sex. The dimensions of other teeth
fall into the range of overlap between males and
females. In addition, the MD and BL diameters of
the Scladina teeth are almost always below the
mean of supposed male Neandertals which might
substantiate a female designation.

However, it seems important to ask oneself if
the bimodal aspect of the curves of Oxnard is not,
atleast partially, an illusion. Can we really consider
Neandertals as a homogeneous population? They
were scattered over a wide geographic area (most
of Europe and the Middle East) for hundreds of
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Scladina 4A-9 (left) Neandertal
Scladina 4A-1
(right) Neandertal
Hortus 2-3 Neandertal
Montgaudier Neandertal
Malarnaud 1 Neandertal
Petit-Puymoyen 1 Neandertal
. Early
eI (2 Neandertal
Valdegoba Neandertal
Le Moustier 1 Neandertal
Atapuerca SH pre-
AT-607 (XXIII) Neandertal
Teshik-Tash 1 Neandertal
Zaskalnaya VI Neandertal
Sipka 1 Neandertal
Fate 2 Neandertal
. Early
WP Neandertal
. Early
Krapina C (53) Neandertal
. Early
Ehringsdorf 7 Neandertal

Modern Homo sapiens sapiens
Modern Homo sapiens sapiens

Modern Homo sapiens sapiens

Age at death | Possible
(years) sex

8 (histology);

10-11 (anthropo)
8 (histology);

10-11 (anthropo)
9 (Female)
12.5-14.5 Female
15 Female
16-17 Female
15-17 Female
13-14 Male
15.5 Male
Adolescent Male
8.5-11
9-10
9-10.5
9-10
9.5

11

12
8-11

10-12

13-17

27.75

25.0
22.0

25

27.0

30.0
284

22.0-27.2

21.3-30.4

24.5-35.0

Symphy:

. Index
445

12.36

13.6 54.4

11.8 53.6

14 56

122 434
13.5(14.1)

15.5 50.6

15.0 50.0

14.7 514

13.7 50.7

134 447

14.0 493

(12.0) (46.2)

13.6 574

15.3 54.1
11.7-14.7
12.0-16.9
10.8-15.3

e | om e T

m
13.2

26.32

24.9

244

26.4

(20.5)

(29.0)

(26.0)

25.6

20.7-28.4

24.8-28.8

23.3-33.1

M
13.1

(13.45)

12.15

14.9

17.0

14.0

(17.2)

15.6

17.4

15.6

11.1-14.7

10.3-14.9

9.9-133

(24.5)

26.5

(18.0)

(22.0)

22.2-28.6

18.9-27.8

21.4-329

12.8

14.8

(16.9)

(17.0)

10.8-14.5

10.7-15.1

9.4-13.6

m

(24.1)

239

233
20.9
29.1

26.8

254

25.1

214

22.1

19.2-26.6

19.8-27.0

20.5-31.3

SS
13.2
13.1

13.45

15.2 (P4/M1)

15.1

11.5-18.8
11.4-141

10.4-14.5

(23.0)

27.2

21.2

20.7

15.0-23.8

15.2-25.2

20.8-29.9

M
14.2

14.0

13.55

(16.6)

16.6

17.1

(15.0)

12.3-15.4

13.7-17.3

12.1-17.5

ﬁable 2: Height, thickness and index of robusticity (thickness/height x 100) of mandibles at the symphysis, C, Pss, Pss and Ms.

MT, present paper

MT, present paper
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188; HEm & GRANAT, 1995

MiNuGH-PuRvis, 1988: 179, 185

MINUGH-PURvis, 1988:
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Quam et al., 2001

MiNuGH-PuRvis, 1988: 179, 185,
188; THompsoN & NELsoN, 2005

Rosas, 1995
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GiacoBiNi et al., 1984 & MT
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179; 184,187
MIiNuGH-PuRvis, 1988: 179

MiNuGH-PuRvis, 1988: 179,
184,185,187,188
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millennia! If the Oxnard method was applied to
a more limited region, such as the Belgian Meuse
Basin as well as to fossils of the same period (for
instance the OIS 3 Neandertals), the method might
gain more credibility. Unfortunately, the extremely
small samples of Neandertal teeth which can be
employed in relatively small geographical areas
make this attempt difficult.

MANN & VANDERMEERSCH (1997) also empha-
size another problem with Oxnard’s analysis.
Indeed, Oxnard presents only some graphs and
a summary table that identifies teeth with signif-
icant sexual dimorphism, but unfortunately,
without providing numerical data to support
his observations, which must therefore remain
provisional.

In conclusion, even if the results of Oxnard are
interesting and are increasingly used by scholars,
they should only be accepted as presumption and
not as unquestionable evidence. Only when they
are in accordance with other kinds of results can
they be trusted.

In this regard, it is interesting to note that the
tooth roots in Scladina are very short and that
their pulp cavities are very large. Most of the root
dimensions of Scladina fall within the lower end
of the Neandertal variation (LE CABEC et al,, this
volume, Chapter 16). These arguments support
the hypothesis that Scladina would be female.

The measurements of the mandible are often
used for sexing. The smallest, such as those
of Montgaudier, are seen as females and the
largest, such as Le Moustier 1, as males (MANN
& VANDERMEERSCH, 1997). Obviously, this tech-
nique is size dependent. If fossil mandibles do
exhibit sexual dimorphism, then the small size
of the Scladina mandible suggests the specimen
is female. However, the validity of this technique
would be enhanced if a bimodal distribution was
obtained from samples whose sex was previously
determined using the pelvis.

The reliability of the shape of the incisura submen-
talis as a sex indicator is unknown, contrary to, for
instance, the mandibular ramus posterior flexure.

To conclude this short discussion, it seems
clear that the indications useful in determining the
sex of a Neandertal mandible, especially a juve-
nile one, are indeed tenuous. We therefore have
to admit that, as cautiously pointed out by Hemm
(1981-1982: 462, 465) a third of a century ago, the
sexual determination of an isolated mandible is
often unfounded.
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5. Conclusion

I n view of the above-mentioned difficulties, it
— is clear that sexual determination of isolated
Neandertal fossils, e.g. mandibles, should, in the
future, be envisaged through approaches other
than those exclusively based on morphology or
morphometry. In this regard, nuclear DNA is
sometimes able to provide good results (GREEN
et al., 2006). Unfortunately, DNA is not always
preserved, or not well preserved enough, espe-
cially in the case of very old fossils (over a
hundred millienia) and discoveries from more
than a few years. This reliable technique is there-
fore not applicable very often. Other methods
such as the identification of the male form of the
TRAP protein could help resolve this complication
(NIELSEN-MARCH et al., 2009).

In the meantime, hopefully other fragments
of the Scladina Child will be discovered in
the yearsto come, possibly even some pelvic
fragments, which are more diagnostic for deter-
mination of sex, although less reliable in the case
of juveniles.

In conclusion and to refer to the question
expressed in the title of this chapter, and even if
it is tempting to suggest that the Scladina Child
might be female, it is obvious that accurate sexing
of this fossil is probably closer to a dream than to
an objective achievement.

Acknowledgements

The author would like to thank Adeline
Le Cabec, Max Planck Institute for Evolutionary
Anthropology, Leipzig, Germany, and European
Synchrotron Radiation Facility, Grenoble, France,
for her valuable comments on the tooth roots.
He also whishes to thank Cheryl Roy (Vancouver
Island University) for her valuable comments
and her help editing the English version of
this chapter.

References

AscAp1 G. & NEMESKERI J., 1970. History of Human
life Span and Mortality. Budapest, Akadémiai
Kiadd, 346 p.

BaiLey S.E., 2006. Beyond Shovel-Shaped Incisors:
Neandertal Dental Morphology in a Comparative
Context. Periodicum Biologorum, 108, 3: 253-267.

2014



IS SEX DETERMINATION OF THE SCLADINA I-4A JUVENILE NEANDERTAL POSSIBLE?

BarLci Y., YaAvuz M. F. & CAGDIR S., 2005. Predictive
accuracy of sexing the mandible by ramus flexure.
Homo — Journal of Comparative Human Biology,
55: 229-237.

Bass W. M., 1986 (1971). Human Osteology: a
Laboratory and Field Manual on the Human
Skeleton. Columbia, Missouri Archaeological
Society, 288 p.

BERMUDEZ DE CASTRO J. M., DURAND A. & IPINA
S. L., 1993. Sexual dimorphism in the human den-
tal sample from the SH site (Sierra de Atapuerca
Spain): a statistical approach. Journal of Human
Evolution, 24: 43-56.

BERMUDEZ DE CASTRO J. M. & NicorLAs M. E., 1997.
Palaeodemography of the Atapuerca-SH Middle
Pleistocene hominid sample. Journal of Human
Evolution, 33: 333-355.

Birry G. & VaLrrois H. V., 1977. La mandibule pré-
rissienne de Montmaurin. L’Anthropologie, 81:
273-311 & 411-458.

BouLe M., 1911-1913. L’homme fossile de La
Chapelle-aux-Saints. Extraits des Annales de
Paléontologie, 278 p.

BOULINIER G., 1968. La détermination du sexe
des cranes humains a l'aide des fonctions dis-
criminantes. Bulletins et Mémoires de la Société
d’Anthropologie de Paris, 3, XII° série: 301-316.

Brack C. L., 1973. Sexual dimorphism and human
evolution. Yearbook of Physical Anthropology,
16: 31-49.

BRrRUZEK ]J., 2002. A method for visual determina-
tion of sex, using the human hip bone. American
Journal of Physical Anthropology, 117: 157-168.

CoqQueucNIoT H., TILLIER A.-M. & BRUZEK ]., 2000.
Mandibular ramus posterior flexure: a sex indica-
tor in Homo sapiens fossil hominids? International
Journal of Osteoarchaeology, 10, 6: 426-431.

DE LUMLEY-WOODYEAR M.-A., 1973. Anté-
néandertaliens et Néandertaliens du bassin
méditerranéen occidental européen. Marseille,
Etudes Quaternaires, 2, 626 p.

DonNELLY S. M., HENs S. M., RoGgers N. L. &
ScuNEIDER K. L., 1998. Technical note: a blind test
of mandibular ramus flexure as a morphological
indicator of sexual dimorphism in the human skel-
eton. American Journal of Physical Anthropology,
107: 363-366.

CHAPTER 9

FEREMBACH D., SCHWIDETZKY . & STLOUKAL M.,
1980. Recommendations for Age and Sex Diagnosis
of Skeletons. Journal of Human Evolution, 9:
517-549.

FRAIPONT J. & LOHEST M., 1887. La race humaine
de Néanderthal ou de Canstadt en Belgique.
Recherches ethnographiques sur des ossements
humains découverts dans les dépots quaternaires
d’une grotte a Spy et détermination de leur age
géologique. Gand, Archives de Biologie, 7 (1886):
587-757, 4 pl. h.t.

FraYER D. & Worrorr M. H., 1985. Sexual
Dimorphism. Annual Review of Anthropology,
14: 429-473.

GARN S. M, CorE P. E. & VAN ALSTINE W. L,
1979. Sex discriminatory effectiveness using com-
binations of root lengths and crown diameters.
American Journal of Physical Anthropology, 50:
115-117.

GARN S. M., VAN ALsTINE W. L. JrR & CoLE P. E,,
1978. Root-length and crown-size correlations
in the mandible. Journal of Dental Research,
57: 114.

GENOVES S., 1954. The problem of the sex of cer-
tain fossil Hominids with special reference to the
neandertal skeleton from Spy. Journal of the Royal
Anthropological Institute, 84: 131-144.

GI1AcOBINI G., DE LuMLEY M.-A., YokoYAMA Y. &
NGuUYEN H.-V., 1984. Neanderthal Child and Adult
Remains from a Mousterian Deposit in Nothern
Italy (Caverna Delle Fate, Finale Ligure). Journal
of Human Evolution, 13: 687-707.

Giies E., 1964. Sex discrimination by discrimi-
nant function analysis of the mandible. American
Journal of Physical Anthropology, 22: 129-135.

GiLes E. & Errior O., 1963. Sex discrimination by
discriminant function analysis of crania. American
Journal of Physical Anthropology, 21: 53-58.

GreeN R. E., KrRAUSE J., PTtak S. E., Bricges A. D,
Ronan M. T, Simons J. F., Du L., EGHOLM M.,
ROTHBERG J. M., PAuNovIi¢ M. & PAABO S., 2006.
Analysis of one million base pairs of Neanderthal
DNA, Nature, 444, 16: 330-336.

Haun S. J., 2000. Brief communication: a study of
the predictive accuracy of mandibular ramus flex-
ure as a singular morphologic indicator of sex in
an archaeological sample. American Journal of
Physical Anthropology, 111: 429-432.

The Scladina I-4A Juvenile Neandertal



Michel TOUSSAINT

176

Hemm J.-L., 1976. Les Hommes Fossiles de La
Ferrassie. Tome 1: Le Gisement. Les Squelettes
adultes (Crdne et Squelette du Tronc). Archives
de l'Institut de Paléontologie humaine, 35. Paris,
Masson, 331 p.

Hemm J.-L., 1981-1982. Le dimorphisme sex-
uel du crane des hommes de Neandertal (suite).
L’Anthropologie, 85/86, 3: 451-469.

Hemm J.-L., 1982. Les enfants néandertaliens de
La Ferrassie. Etude anthropologique et analyse
ontogénique des hommes de Néandertal Paris,
Masson, Fondation Singer Polignac, 169 p.

Heim J.-L. & GRANAT ]J., 1995. La mandibule de
Penfant néandertalien de Malarnaud (Ariége). Une
nouvelle approche anthropologique par la radiog-
raphie et la tomodensitométrie. Anthropologie et
Préhistoire, 106: 75-96.

HENRY-GAMBIER D., BRUZEK ]., ScHMITT A., HOUET
F. & MuraIL P, 2007. Changement de paradigme
dans la détermination du sexe et de I'dge au déces
des sujets adultes a partir du squelette: application
aux fossiles du Paléolithique supérieur d’Europe.
Un siécle de discours scientifique en préhistoire,
vol. IIl: “"Aux conceptions d’aujourd’hui”. XXVF
congrés préhistorique de France, Avignon 21-25
septembre 2004: 515-525.

Hiir C. A, 2000. Technical note: Evaluating
mandibular ramus flexure as a morphological
indicator of sex. American Journal of Physical
Anthropology, 111: 573-578.

Horroway R. L., 1985. The poor brain of Homo
sapiens neanderthalensis: see what you please...
In E. DELsoN (ed.), Ancestors: The hard evidence,
New York: 319-324.

Howerrs W. W,, 1965. Détermination du sexe du
bassin par fonction discriminante: étude du maté-
riel du Docteur Gaillard. Bulletins et Mémoires de
Ia Société d’Anthropologie de Paris, 7, XI° série,
1964: 95-105.

JaxkoBssoN R. & LiND V., 1973. Variation in root
length of the permanent maxillary central inci-
sor. Scandinavian Journal of Dental Research, 81:
335-338.

Kajanoja P., 1966. Sex determination of
Finnish crania by discriminant function analy-
sis. American Journal of Physical Anthropology,

24: 29-33.

ERAUL 134

KEMKES-GROTTENTHALER A., LOBIG F. & STOCK F,,
2002. Mandibular ramus flexure ang gonial ever-
sion as morphologic indicators of sex. Homo
— Journal of Comparative Human Biology, 53, 2:
97-115.

Kosk1 K., 1996. Mandibular ramus flexure — indi-
cator of sexual dimorphism? American Journal of
Physical Anthropology, 101: 545-546.

KroomMaN W. M. & IscaN M. Y., 1986. The human
skeleton in forensic medecine. Springfield, Charles
C. Thomas, second edition, 551 p.

LAHDESMAKI R., 2006. Sex chromosomes in
human tooth root growth Department of Oral
Development and Orthodontics. University of
Oulu, Finland, 65 p.

LAHDESMAKI R. & ALvEsaLo L., 2007. Root lengths
in the permanent teeth of Klinefelter (47,XXY)
men. Archives of Oral Biology, 52: 822-827.

Lotu S. R. & HENNEBERG M., 1996. Mandibular
ramus flexure: a new morphologic indicator of sex-
ual dimorphism in the human skeleton. American
Journal of Physical Anthropology, 99: 473-485.

LotH S. R. & HENNEBERG M., 1997. Ramus flexure
and symphyseal base shape: sexually dimorphic
morphology in the premodern hominid mandi-
ble. American Journal of Physical Anthropology,
Abstract: 157-158.

LorH S. R. & HENNEBERG M., 1998. Mandibular
ramus flexure is a good indicator of sex-
ual dimorphism. American Journal of Physical
Anthropology, 105: 91-92.

Lot S. R. & HENNEBERG M., 2000. Gonial ever-
sion: facial architecture, not sex. Homo — Journal
of Comparative Human Biology, 51, 1: 81-89.

MAaDRe-Durouy M., 1992. L’enfant du Roc de
Marsal. Etude analytique et comparative. Paris,
Editions du Centre national de la recherche scien-
tifique, Cahiers de Paléoanthropologie, 300 p.

Majo T., 1992. Ontogenése de I’os coxal et détermi-
nation sexuelle: 'importance de 'ilium. Bulletins
et Mémoires de la Société d’Anthropologie de
Paris, 4: 53-65.

MANN A. & VANDERMEERSCH B., 1997. An
Adolescent Female Neandertal Mandible from
Montgaudier Cave, Charente, France. American
Journal of Physical Anthropology, 103: 507-527.

2014



IS SEX DETERMINATION OF THE SCLADINA I-4A JUVENILE NEANDERTAL POSSIBLE?

MARTIN H., 1923. Recherches sur I'Evolution du
Moustérien dans le Gisement de La Quina. Tome
3. L'Homme fossile de La Quina. Archives de
Morphologie générale et expérimentale, 15. Paris,
Doin, 264 p.

MiNuGH-PURrvIs N., 1988. Patterns of craniofacial
growth and development in Upper Pleistocene
Hominids. PhD thesis, Philadelphia, University of
Pennsylvania, 657 p.

NIELSEN-MARSH C., STEGEMANN C., HOFFMAN
R. Smira T. M., FeEeNey R., ToussaiINT M.,
HarvarTi K., Panacoprourou E., HUBLIN ].-]. &
RicHArRDs M. P, 2009. Extraction and sequenc-
ing of human and Neanderthal mature enamel
proteins using MALDI-TOF/TOF MS. journal of
Archaeological Science, 36: 1758-1763.

OEetTLE A. C., PrRETORIUS E. & STEYN M., 20009.
Geometric morphometric analysis of the use of
mandibular gonial eversion in sex determination.
Homo — Journal of Comparative Human Biology,
60: 29-43.

OxNARD C. E., 1987. Fossils, teeth and sex. New
Perspectives on Human Evolution. Seattle &
London, University of Washington Press, 281 p.

QuaMm R. M., ARSUAGA ].-L., BERMUDEZ DE CASTRO
J.-M,, Diez J. C., Lorenzo C., CARRETERO J. M.,
GARciA N. & OrTEGA A. 1., 2001. Human remains
from Valdegoba Cave (Huérmeces, Burgos, Spain).
Journal of Human Evolution, 41: 385-435.

Rogers T. L., 1999. A Visual method of
Determining the Sex of Skeletal Remains Using
the Distal Humerus. Journal of Forensic Sciences,
44, 1: 57-60.

Rosas A., 1995. Seventeen new mandibular speci-
mens from the Atapuerca/Ibeas Middle Pleistocene
Hominids sample (1985-1992). Journal of Human
Evolution, 28: 533-559.

ScawaRrTz G. T. & DEaAN M. C., 2005. Sexual
dimorphism in modern human permanent teeth.
American Journal of Physical Anthropology, 128:
312-317.

Scort G. R., 1977. Classification, sex dimor-
phism, association and population variation of the
canine distal accessory ridge. Human Biology, 49:
453-469.

ScorT G. R. & TurnER C. G. 11, 1997. The anthropol-
ogy of modern human teeth. Dental morphology
and its variations in recent human populations.
Cambridge University Press, 382 p.

CHAPTER 9

SmitH F. H., 1976. The Neandertal remains from
Krapina. A descriptive and comparative study.
Report of Investigations, 15, Knoxville, Department
of Anthropology, University of Tennessee, 359 p.

SmrtH F. H., 1980. Sexual differences in European
Neanderthal crania with special reference to the
Krapina remains. Journal of Human Evolution, 9:
359-375.

TeuoL V., 2001. Contribution a I’étude indiv-
iduelle des ossements d’enfants de La Chaise de
Vouthon (Charente, France): Approche paléo-
démographique,  paléoethnologique,  aspect
morphologique et étude métrique. Place phylogé-
nique des enfants de La Chaise. Unpublished PhD
thesis, Université de Perpignan, Centre Européen
de Recherche Préhistorique de Tautavel, 2 vol.,
160 p. & annexes.

THOMA A, 1975. Were the Spy Fossils Evolutionary
Intermediates between Classic Neandertal and
Modern man? Journal of Human Evolution, 4:
387-410.

THoMPSON J. I. & NELsON A. J., 2005. Estimated Age
at death and sex of Le Moustier 1. In H. ULRICH
(ed.), The Neandertal Adolescent Le Moustier 1.
New aspects, new results. Berlin, Staatliche
Museum zu Berlin, Berliner Beitrdge zur Vor- und
Frithgeschichte, 12: 208-222.

TrINKAUS E., 1980. Sexual differences in
Neanderthal limb bones. Journal of Human
Evolution, 9: 377-397.

TriNkKAUS E., 1983. The Shanidar Neandertals.
New York, Academic Press, 502 p.

VANDERMEERSCH B., 1965. Position stratigraphique
et chronologique relative des restes humains du
paléolithique moyen du Sud-Ouest de la France.
Annales de Paléontologie (Vertébrés), 51: 69-126.

VERNA C., 2006. Les restes humains moustériens
de la Station Amont de La Quina — (Charente,
France). Contexte archéologique et constitution
de I'assemblage. Etude morphologique et mét-
rique des restes cranio-faciaux. Apport a I'étude
de la variation néandertalienne. Unpublished PhD
thesis, Anthropologie biologique, Université de
Bordeaux 1, 629 p.

WEIDENREICH F., 1936. The mandibles of
Sinanthropus Pekinensis: a comparative study.
Palaeontologia Sinica, Series D, vol. VII, fasc. 3,
Peiping, Geological Survey of China, 132 p., 15 pl.

The Scladina I-4A Juvenile Neandertal



Michel TOUSSAINT

Wourprorr M. H., 1976. Some aspects of the evolu- Worrorr M. H.,, 1979. The Krapina dental remains.
tion of early hominid sexual dimorphism. Current =~ American Journal of Physical Anthropology, 50:
Anthropology, 17: 574-606. 67-114.

178 ERAUL 134 2014



