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The discovery of later Middle Pleistocene human remains from the
Bau de I’Aubesier, France reinforces an evolutionary model of the
gradual accumulation of Neandertal-derived facial and dental
features during the Middle Pleistocene of the northwestern Old
World. The pronounced maxillary incisor beveling of Aubesier 4
helps to extend the antiquity of nondietary use of the anterior
dentition. The interproximal “toothpick’” groove on the Aubesier
10 molar increases the sample for these lesions. The pathological
loss of the mandibular dentition of Aubesier 11 indicates advanced
antemortem masticatory impairment, at a level previously undoc-
umented before the Late Pleistocene. These remains support a
view of later Middle Pleistocene humans able to support debili-
tated individuals despite the considerable use of their bodies to
accomplish routine activities.

human paleontology | paleopathology | Neandertals | Archaic
Homo | Europe

In 1975, the paleoanthropological record of the Middle Pleis-
tocene was referred to as the “muddle in the middle” (1). Since
that time, there have been major advances in our knowledge and
perception of human biocultural evolution during the Middle
Pleistocene. It has become increasingly recognized as the period
in human evolution during which several important aspects of
human biology and behavior evolved, including (among others)
exaggerated encephalization, the controlled use of fire, temper-
ate zone geographic dispersals, varieties of prepared core lithic
reduction techniques, the development of effective (predatory
and defensive) weaponry, and regional differentiation of human
populations. At the same time, however, our paleoanthropologi-
cal record for this period remains incomplete, and significant
additions to it have the potential to enlighten further our
perceptions of human evolutionary patterns.

In the context of this research, recent discoveries of later
Middle Pleistocene human remains at the Bau de I’Aubesier in
southeastern France, although limited anatomically, contribute
to our perceptions of these later archaic humans. They provide
additional information relevant to the regional differentiation of
human populations during the Middle Pleistocene and the
paleobiological patterns of these archaic human groups. In
particular, it has been argued that there was a gradual evolution
of a derived Neandertal morphological pattern through the
Middle Pleistocene in Europe and that this represents a period
of relative lineage stability combined with some degree of
genetic isolation from other archaic human regional lineages in
the cul-de-sac of Europe (2, 3). It also has been noted that few
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of these Middle Pleistocene human remains exhibit serious
pathological lesions (4, 5).

The Bau de L'Aubesier

The Bau de I’Aubesier is a large rock shelter in the Gorges de
la Nesque, Monieux, Vaucluse, France (44° 05’ N, 5° 21" E).
Although previously investigated (6, 7), S.L. has excavated the
site since 1987 and discovered Middle Pleistocene human re-
mains in 1994 and 2000.

The upper portion of the Pleistocene deposits (13 m thick over
>520 m?) consists principally of Late Pleistocene levels contain-
ing Middle Paleolithic archeological remains (Fig. 1). The lower
portion of the site, with a thickness > 10 m, derives primarily
from the Middle Pleistocene (levels G to K). Its succession of
stratified deposits containing limestone éboulis, blocks, and slabs
is interspersed with a nonsystematic matrix of fine interstitial
calcareous sediment, much of which is brecciated in layer G. The
archeological layer H-1, 55 cm thick, consists of a high density
of faunal remains, lithics, wood charcoal, and ash in a highly
organic sediment, and the lithics and faunal remains are burnt to
different degrees. On the basis of the lithostratigraphy, there
appears to have been a chronological hiatus between layer H-1
and the underlying I series.

The layers with human remains, I-2, I-3, and K-1, yielded high
concentrations of large herbivore remains and flint artifacts,
each a palimpsest of repeated phases of site occupation. Their
lithic assemblages are typical Mousterian with abundant side-
scrapers, Levallois flakes, and especially Levallois blades, similar
to those from a growing number of late Middle Pleistocene
Middle Paleolithic site levels containing laminar assembla-
ges (8).

The fauna of level I includes Ursus arctos, Dicerorhinus
hemitoechus, Equus mosbachensis, Sus scrofa, Cervus elaphus,
Dama dama, Capreolus capreolus, Megaceros giganteus, Bos pri-
migenius, Hemitragus cedrensis, and Rupicapra rupicapra, with
Bos (43%) and Equus (31%) dominating. Well recognized in the
Middle Pleistocene, E. mosbachensis in particular indicates an
age no later than oxygen isotope stage (OIS) 6 (9); it is succeeded
by E. cf. taubachensis in the overlying layer H-1, which could refer
it to OIS Se (9). The form of C. elaphus can be assigned to OIS

Abbreviations: ka, thousand years; OIS, oxygen isotope stage; AT-SH, Atapuerca-Sima de
los Huesos.
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Fig. 1.  Stratigraphic profile of the Bau de I’Aubesier. The positions of the
Aubesier 4, 10, and 11 are indicated, as well as the H-1 black combustion
horizon.

6. D. dama is present from level J and higher, indicating a
post-Holsteinian (post-OIS 9 or 11) age for these levels (9). H.
cedrensis corresponds to an age in OIS 7, 6, or 5e (9).

Thermoluminescence dating was performed on six heated
flint samples from layer H-1, following the experimental pro-
cedures previously described (10, 11). To evaluate the external
y-dose rate, because it contributes ~50% to the total accumu-
lated dose, five CaSO,4 dosimeters were implanted in the same or
adjacent squares for 1 year, and «- and +y-spectrometry was
performed in the laboratory on samples of the fine component
of the sediment. In principle, the results obtained with dosim-
eters reflect the actual environmental y-dose rate more accu-
rately, because the sediment is a mixture of large and small
components. However, the y-spectrometry revealed the pres-
ence of a disequilibrium in the 23U decay chain, and the
a-spectrometry indicated the loss of 2?°Ra. Therefore, the
external y-dose rate, as measured with the dosimeters, might not
have been true for the entire period of burial in the site. Two
models have to be used to allow the calculation of minimum and
maximum age estimates for layer H-1, because the timing of the
(re-)occurrence(s) of the disequilibrium cannot be established.
The minimum age is determined assuming the occurrence of a
single, recent ?°Ra loss. The external y-dose rate is thus
calculated on basis of the concentration of 2°Th (full natural
uranium chain) and corrected for the relative contribution of the
fine sediment to the total external y-dose rate from all compo-
nents. Assuming a constant loss of ?*Ra since deposition, the
maximum age can be calculated by using the external y-dose rate
as measured by the dosimeters.

The results of the two models for the six samples give an
average minimum age estimate of 169 = 17 thousand years (ka)
and an average maximum one of 191 *+ 15 ka for layer H-1. Using
the 2-0 range of these age estimates, the flint samples were
heated either in OIS 6 or 7. The biostratigraphic indicators for
layer H-1 are somewhat younger than these results. The human
remains from layer 12, I-3, and K-1 derive from slightly deeper
in the stratigraphic sequence than later H-1, and they therefore
date to the later Middle Pleistocene.
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Fig. 2.  Middle Pleistocene human dental remains from the Bau de
I’Aubesier. From left to right: Aubesier 4 12 lingual, Aubesier 4 12 distal,
Aubesier 10 M2 mesial, Aubesier 10 M'-2 distal. Scale in mm.

Materials

The Bau de I’Aubesier has yielded two series of human remains.
From the Late Pleistocene Middle Paleolithic level IV, there are
eight isolated deciduous and permanent teeth, which derive from
Neandertals (12-15). These teeth are notable relative to other
Neandertals by the modest dimensions of the permanent teeth,
their dearth of hypoplastic lesions, and the presence of caries on
two of them. The second series consists of two isolated teeth
(Aubesier 4 and 10) and a mature mandible (Aubesier 11) from
the Middle Pleistocene layers K-1, I-3, and I-2, respectively. It is
these latter remains that are of concern here.

Aubesier 4 consists of most of the crown and root of a
moderately worn left 12, and Aubesier 10 is a slightly worn right
M! or M? with minimal marginal postmortem erosion (Fig. 2).
The Aubesier 11 mandible (Figs. 3-5) is largely complete from
the left C, alveolus to the right condylar margins, but it has lost
most of the coronoid process and sustained minor damage to the
symphysis and the right gonial region. There is little damage to

Fig. 3.

Aubesier 11 mandible in superior view. Scale in cm.
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Fig. 4.

Aubesier 11 mandible in norma lateralis right. Scale in cm.

the alveoli or the remainder of the corpus; the only teeth
remaining are the apices of the right C; and P3 roots.

Based on dental wear compared with other Neandertal lin-
eage specimens, it is likely that Aubesier 4 and 10 represent
prime age adults. The age at death of Aubesier 11, although fully
mature, is less certain; the advanced tooth loss and alveolar
lesions, if associated with extensive antemortem dental attrition,
could indicate an advanced age at death.

The Aubesier 4, 10, and 11 remains are compared principally
to those of northwestern Old World (European and Near
Eastern) temporal groups of archaic Homo. These have been
divided into three temporal samples, during which the Nean-
dertal morphological pattern emerged in this region. The first
consists of remains between ~500 and ~300 ka B.P., the second
of remains from between ~300 and ~100 ka B.P., and the third
of Neandertals between ~100 and ~28 ka B.P. The first two
samples are dominated by the large samples from Atapuerca—
Sima de los Huesos (AT-SH) and Krapina respectively. Limited
additional data are included for African Middle Pleistocene
mandibles. Mandibular comparisons are limited to late adoles-
cent and mature specimens.

Morphological Affinities of the Aubesier Human Remains

The Aubesier 4 12 (13) is notable for its labial bi-convexity and
pronounced shoveling. The crown exhibits strongly marked
marginal ridges corresponding to grade 6 shoveling of
the Arizona State University Dental Anthropology System
(ASUDAS) scale (16). These ridges meet lingually at an
ASUDAS grade 5 tuberculum dentale. Labially, the tooth is

Fig.5. Aubesier 11 mandibular alveolar arcade showing alveolar resorption,
anterior apical abscesses, antemortem loss of the My, and worn root apices of
the C; and P3. Scale in cm.
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Table 1. Comparative dental labiolingual and buccolingual
crown diameters (in mm) of the Aubesier 4 and 10 teeth,
plus the means *+ standard deviations (N) for samples of
Middle and Late Pleistocene archaic Homo

Specimens 12 m? M2

and samples Labiolingual Buccolingual Buccolingual

Aubesier 4 12 8.6

Aubesier 10 M'-2 12.0 12.0

Europe 300-500 ka 8.0 = 0.3 (4) 124 +1.2(9) 13.2 £ 1.3(9)

Pre-Neandertals 85*+09(20) 123 *x0.9(14) 12.7 =0.8(14)
(300-100 ka)

Neandertals 8.1+0.7(29 120*=0.8(32) 12.4*=1.1(24)

(100-28 ka)

Comparative data from primary descriptions of the original remains or
personal measurements of the fossils are shown.

strongly convex mesiodistally and superoinferiorly. The mesio-
distal convexity is ASUDAS grade 4. This combination of strong
shovel shape with a lingual tubercle and labial bi-convexity is a
characteristic of Neandertal incisors and those of their Middle
Pleistocene predecessors (17, 18). Although each of these char-
acters can be found to some degree in other Homo samples, their
combined presence appears to be unique to the Neandertal
lineage (18). The Aubesier 4 labiolingual diameter (Table 1) is
large for a later archaic Homo, being matched only by a few
Neandertals and the relatively megadont Krapina sample.

The Aubesier 10 M! or M? crown presents little of morphological
note, and its buccolingual diameter is well within the ranges of
variation of later Neandertal lineage samples (Table 1). Its roots,
however, exhibit marked taurodontism; the three roots are almost
completely bridged and fused, such that the distances between the
cervix and the clefts between the adjacent roots are 72.7%, 75.3%,
and 79.2% of the maximum height of the root. Taurodontism has
long been noted for many, but not all, Neandertals and their
predecessors (19, 20). The degree of development of this feature in
Aubesier 10 is exceptional even compared with most Neandertal
lineage teeth (17, 21), but it matches the degree of taurodontism
found in high frequency especially in the terminal Middle Pleisto-
cene Krapina sample (22).

The Aubesier 11 mandible presents a suite of characteristics
that align it with late Middle Pleistocene members of the
Neandertal lineage. Many of these features are associated with
the emergence of midfacial prognathism, or the posterior move-
ment of the lateral facial skeleton in the context of maintained
anterior positioning of the midfacial (nasal and alveolar) region
(23-25). Metric comparisons of the mandible are limited by its
pathological alterations (see below), but the combination of
characters preserved serves as a discrete trait reflection of
overall mandibular proportions. Although many of these fea-
tures have been considered to be Neandertal autapomorphies
(26), they occur within other hominid samples and are variably
present within the Neandertal lineage; it is their higher fre-
quency in the later Neandertal lineage, rather than their pres-
ence, which appears to be distinctive (24, 25, 27, 28).

From anterior to posterior, Aubesier 11 exhibits a strongly
retreating rounded anterior mandibular symphysis, the incipient
presence of a mental trigone, a modest planum alveolare, an
inferior lingual torus, the mental foramen at the level of the
Ps/M; interdental septum extending to the M, the anterior
marginal tubercle at P4/M;, a distinctive retromolar space in
norma lateralis, the absence of lingular (horizontal-oval) man-
dibular foramen bridging, a prominent superior medial ptery-
goid tubercle, and an intersection of the mandibular notch crest
with the middle third of the mandibular condyle.

PNAS | September 25,2001 | vol.98 | no.20 | 11099
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Two of these features, the anterior symphyseal profile and the
lingual torus, are plesiomorphous features and largely serve to
distinguish Aubesier 11 from the majority of the later Neander-
tals. The lateral corpus, as best as can be estimated from the
pathological condition of the specimen, appears to be relatively
short and broad, in contrast to the higher and thinner ones of last
glacial Neandertals. The absence of a lingular bridging of the
mandibular foramen is an ancestral configuration (29), but it is
found in approximately half of the more recent Neandertal
lineage specimens (Table 2). The moderately posterior positions
of the mental foramen and the anterior marginal tubercle
relative to the dentition and the presence of a retromolar space
align Aubesier 11 with the majority of the Neandertal lineage
remains and separate it from the more anterior relative positions
of these features in earlier African specimens; all three reflect
midfacial prognathism (24, 26, 27). The hypertrophy of the
superior medial pterygoid insertion on the posterior medial
ramus, as reflected in its prominent tubercle, and the intersec-
tion of the mandibular notch crest with the middle third of the
condyle also align Aubesier 11 with the Neandertal lineage,
although their biological implications are less apparent. Indeed,
except for a difference in retromolar space presence, Aubesier 11
is remarkably similar to the OIS 6 La Niche (Montmaurin) 1
mandible (30, 31).

These considerations therefore indicate that the Aubesier 4,
10, and 11 later Middle Pleistocene human remains are all fully
compatible with, and reinforce the existence of, the emergence
of a Neandertal craniofacial morphological during the second
half of the Middle Pleistocene in the northwestern Old World.
The I? crown, the M'~2 root, and the mandibular lateral corpus
and ramus all exhibit features that are observed in their highest
frequency in the late Middle and early Late Pleistocene archaic
Homo of the northwestern Old World.

Paleobiological Aspects of the Aubesier Human Remains

The Aubesier 4 1? is notable for the high degree of beveling of
its occlusal wear. Its beveling angle of 91° [measured between the
occlusal plane and the chord joining its labial midline cervical
and occlusal margins (32)] is associated with a wear quotient of
0.82 (labial chord /cervical labiolingual diameter). This beveling
angle is elevated compared with recent humans with similar
degrees of occlusal attrition, and it is high even relative to values
for Krapina and last glacial Neandertal anterior maxillary teeth
(33). It implies a pattern of attrition, and hence use, of the
anterior dentition similar to that of recent humans and Nean-
dertals but at least as pronounced as that which leads to the
labially open incisor occlusion in older Neandertals. The rea-
sonably well-preserved labial surface of the crown does not
exhibit distinctive transverse scratches, such as would be made by
a lithic implement.

The Aubesier 10 M'-? exhibits a clear mesial interproximal
“toothpick” groove [or abrasive noncarious cervical lesion (34)],
broadest (2.3 mm) at its lingual end and tapering off buccally. It is
shallow and polished, has sharp margins, and exhibits fine bucco-
lingual wear striae within it. Such interproximal grooves have long
been documented for Neandertals (35), occur in the Krapina and
AT-SH samples (36, 37), and extend through the genus Homo (38).
Aubesier 10 further documents this pattern among these archaic
humans. Neither Aubesier 4 nor 10 exhibits any developmental or
degenerative alterations of the crown or roots.

The Aubesier 11 mandible is exceptional for its degree of
pathological alteration of the alveolar bone (Figs. 3-5). The
lingual corpus bone is largely intact from the symphysis to the
right M;, with minor alveolar resorption along portions of it.
However, nowhere along its preserved length does the labial or
buccal alveolar bone extend much above the apices of the dental
sockets mesial of the My; the rounded edges of the preserved
margins and the adjacent exposed trabecular bone indicate
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antemortem resorption of the missing external cortical alveolar
bone. The degree of external alveolar resorption had progressed
to the stage that only for the left I, to right I; and the right M;
can one discern mesiodistal concavities for the original dental
sockets on the lingual side. In addition, the apices of the left I,
and the right I; and I, sockets were enlarged radially into the
underlying corpus (presumably from periapical abscesses). The
right M, was lost antemortem, as is indicated by the bridging over
of its socket. The right M3 socket is a large, smooth-sided cavity,
at least twice the diameter of the original M3 roots, with a
fenestration through the lingual alveolar bone. And finally, the
apices of the right C; and P3 roots are present in their sockets,
but the exposed superior surfaces, ~11 mm and ~8 mm respec-
tively below their adjacent lingual alveolar margins, exhibit
antemortem occlusal wear. It is possible that these two teeth
were broken traumatically with subsequent wear on the remain-
ing roots; alternatively, extensive occlusal attrition may have
promoted extensive alveolar resorption, and the teeth continued
to wear on the remaining roots.

From this pathologically altered condition, for at least the
portions of the dental arcade preserved (left C; to right Ms), it
is likely that few, if any, of the teeth remained in functional
occlusion (not counting the C; and P3 root tips). Based on their
lingual alveolar indications of socket margins, it is possible that
the left I, to right I; and the right M; were in place at death, but
the absence of the external alveolar bone could be attributed to
extensive periodontal-endodontal lesions, whose presence would
have made mastication painful and mechanically ineffectual. It
is not possible to determine how long before death these
abnormalities occurred, but the complete closure of the M,
socket suggests that the process had commenced some time
before death. However, the minimal alterations of the morphol-
ogy of the inferior corpus and ramus from that expected for a late
Middle Pleistocene European archaic human mandible suggest
that the process did not greatly precede death.

Discussion

Phylogenetic Implications. It is apparent from the suite of Neander-
tal lineage features present in the Aubesier Middle Pleistocene
human remains that they provide further evidence for the gradual
emergence during the second half of the Middle Pleistocene and the
early Late Pleistocene of Europe of the derived (at least in
frequency) Neandertal morphological pattern. This pattern is ev-
ident in the Aubesier 4 crown morphology, the Aubesier 10 root
configuration, and several features (mental foramen and anterior
marginal tubercle position, retromolar space, superior medial
pterygoid tubercle, and mandibular notch crest position) of the
Aubesier 11 mandibular lateral corpus and ramus.

At the same time, taken in the context of the variable
frequencies of all of these traits within Neandertal lineage
samples and other hominids groups, plus the clear presence of
this pattern by the late Middle Pleistocene and initial Late
Pleistocene of western Asia (21, 25, 39), it is unlikely that the
Neandertal morphological complex evolved in isolation in Eu-
rope. It is more probable that these features increased in
frequency through a combination of genetic drift and isolation
by distance across the northwestern Old World, as one aspect of
the general regional differentiation of hominid craniofacial
morphology as the genus Homo became increasingly geograph-
ically dispersed during the Middle Pleistocene (40).

Paleobiological Implications: The Teeth. The Aubesier 4 12 occlusal
beveling reinforces a pattern of considerable use of the anterior
dentition for nonmasticatory purposes. This degree of beveling
is well documented for more recent Neandertal lineage speci-
mens (21, 33, 41), and labial wear striae have been documented
for anterior teeth from AT-SH (42), Krapina (43), and several
Neandertal specimens (12, 21, 44, 45). Sufficiently worn non-
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Table 2. Discrete traits of the Aubesier 11 mandible and comparative African Middle Pleistocene and Neandertal lineage Middle and Late Pleistocene archaic Homo samples

Anterior marginal

Mental foramen

Superior medial
pterygoid tubercle

Mandibular notch
crest at mid-condyle

Mandibular foramen

Retromolar space

tubercle at P4/M;

Anterior marginal

at P4/M1

Mental foramen

Aubesier 11

lingular bridging

present

or M4

or My tubercle at M,

at M,

samples

Present
0.0% (3)

Present
0.0% (3)

Absent
0.0% (4)

P4/M1—M1 P4/M1 P4/M1 Present
0.0% (5) 20.0% (5) 0.0% (6)

35.7% (7)

Pa/M1-M;

Aubesier 11

0.0% (7)

Africa Middle

Pleistocene
Europe 300-500 ka

50.0% (8)
79.4% (7)

53.3% (15) 86.7% (15) 57.1% (14) 0.0% (10) 44.4% (9)
50.0% (8) 75.0% (8)

93.3% (15)

73.3% (15)

50.0% (11) 75% (4)

80.0% (10)

100% (10)

60.0% (10)

Pre-Neandertals

300-100 ka
Neandertals

37.5% (16) 81.3% (16)

45.0% (20) 65.0% (20) 74.1% (27) 42.9% (21)

92.3% (26)

53.8% (26)

100-28 ka

Comparative data from primary descriptions of the original remains or personal observations of the originals or high quality resin replicas are shown; sample sizes are in parentheses.

European archaic Homo anterior maxillary teeth are rare, but at
least the African Broken Hill 1 I's exhibit a degree and pattern
of anterior dental wear suggesting nondietary dental use similar
to that seen in the European Neandertal lineage.

The mesial interproximal wear groove on Aubesier 10 appears
most likely to have been produced by some form of a tool to
remove debris from between the teeth, because the large adja-
cent interproximal facet (7.1 mm wide) reflects close approxi-
mation of the adjacent mesial tooth and would have made
stripping material between the teeth difficult. The groove serves
to reinforce a pattern of dental care, despite the absence of
documented dental caries in Eurasia before the last glacial.

Paleobiological Implications: The Mandible. In the Aubesier 11
mandible, the combination of apical abscesses, M3 socket en-
largement and lingual fenestration, rounding of exposed trabec-
ulae and generalized alveolar bone loss implies pervasive and
active periodontal-endodontal lesions throughout the dental
arcades with all of the teeth being lost antemortem or mechan-
ically unstable at the time of death. Although Aubesier 11 was
still chewing, as indicated by the C; and Pz root wear, the
individual’s ability to masticate tough or hard food items must
have been severely compromised. The probable associated pain
would have further impeded the process.

Significant antemortem tooth loss is documented for last
glacial Neandertals [e.g., La Chapelle-aux-Saints 1, Guattari 1,
and Shanidar 5 (21, 46, 47)], and alveolar bone loss and apical
abscesses are commonly noted among the Neandertals (21, 41,
47-49). However, no hominid specimen dating before the last
glacial with significant antemortem masticatory impairment has
been previously documented. Broken Hill 1 experienced dental
caries and tooth loss (50), but retained sufficient occlusal surface
for mastication. The AT-SH 700/888 skull (AT-SH cranium 5
and mandible) sustained maxillary and mandibular dental apical
abscesses and associated maxillary lesions after dental trauma,
but without apparent dental loss (4). Arago 21 lost a P* ante-
mortem (51), and Ehringsdorf 6 exhibits anterior alveolar lesions
and resorption (52).

Aubesier 11 is therefore unique among Middle Pleistocene (or
earlier) hominids in its degree of antemortem masticatory
impairment. This reduction in the ability to chew food implies
significant behavioral adjustment to maintain Aubesier 11 alive
for some period. This behavior could have involved selective
allocation of softer food items, extensive manual preparation of
food, and/or extensive cooking of food. Evidence for fire in the
Middle Pleistocene of Europe before ~150 ka B.P. is scattered
and scarce. It consists mostly of evidence of burned bones and
charcoal within archeological levels, with only scarce evidence
for constructed hearths (53-57). Significant evidence for the
concentrated use of fire comes in particular from layer H-1 of the
Bau de I’Aubesier, the “black combustion horizon” overlying the
hominid layers yielding Aubesier 10 and 11. It contains an
abundance of charcoal, burnt bones, heated lithics, and other
archeological remains, but there is no evidence of constructed
hearths. It is therefore apparent that the ability to make and
maintain fire was present around the time of Aubesier 11, but the
degree to which it was closely controlled and used for culinary
activities, as opposed to thermoregulation and illumination,
remains uncertain at present.

Paleontological cases of serious lesions are rare among Middle
Pleistocene (and earlier) human remains. In the Middle Pleis-
tocene, the Salé 1 cranium exhibits evidence of a congenital
torticollis (58), the Berg Aukas 1 femur had abnormal develop-
ment of the hip region (59), and the Singa 1 cranium exhibits
biparietal diploic expansion and unilateral labyrinthine ossifi-
cation (60). Among the Neandertals, Shanidar 1 persisted
through multiple traumatic injuries and hyperostotic disease (21,
61), whereas other Neandertals experienced varying degrees of

PNAS | September 25,2001 | vol.98 | no.20 | 11101

ANTHROPOLOGY



traumatic and degenerative lesions (47, 62), in addition to
alveolar ones. Aubesier 11 is therefore not unique but remains
unusual for a Middle Pleistocene human in its degree of im-
pairment of a vital function.

Combined with other evidence of the survival of pathological
individuals during the Middle Pleistocene, the Aubesier 11
lesions provide support for an important social component in the
persistence of individuals during this time period. At the same
time, the nondietary use of the anterior dentition, combined with
pronounced appendicular hypertrophy (63-66), indicates that
these Middle Pleistocene humans were using their bodies exten-
sively to accomplish routine activities, albeit technologically
aided in so doing.

Summary

The Aubesier 4, 10, and 11 human remains therefore provide
further support for the gradual increase in frequency of derived
Neandertal features in the northwestern Old World during the
Middle Pleistocene, most likely as a product of isolation by
distance from contemporaneous Africa and eastern Asian hu-
man populations. At the same time, these remains reinforce
several paleobiological aspects of these human populations,
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