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Human mandibular incisors from the late
Middle Pleistocene locality of
Hoedjiespunt 1, South Africa

The Hoedjiespunt 1 locality is an archaeological and palaeontological
site located on the Hoedjiespunt Peninsula at Saldanha Bay, South
Africa. In 1996 two human teeth, a left central mandibular incisor
and a left lateral mandibular incisor, were discovered during excava-
tions in the late Middle Pleistocene palaeontological layers. These
teeth are described and are found to belong to a single subadult
individual. Despite their developmental stage, these incisors already
display early signs of wear. Their crown diameters are larger than
modern and archaeological African comparative material and are
most closely comparable with crown diameters of an early Middle
Pleistocene and late Middle Pleistocene dental sample from Africa,
Europe and Asia. In the light of this metrical evidence, data on two
previously excavated maxillary molars, most probably belonging
to the same individual, were re-examined. It was found that the
Hoedjiespunt 1 hominid possessed dental metrical features (large
anterior teeth and small molars) comparable with other African and
European hominids referred to the Middle Pleistocene.
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Figure 1. Position of the Hoedjiespunt peninsula and the sites of Hoedjiespunt 1 and Sea Harvest.
Introduction

Hoedjiespunt 1 (HDP1) (33�01�45�S,
17�57�37�E) is located on the southern edge
of the Hoedjiespunt Peninsula, at Saldanha
Bay on the West Coast of South Africa
(Figure 1). The peninsula, which projects
eastwards from the northwest corner of
Saldanha Bay, is part of a large fossil dune
landscape that houses several archaeological
and palaeontological sites. Among these is
the important Late Pleistocene site of Sea
Harvest, which, in addition to yielding an
extensive mammalian fauna (Klein, 1983),
also yielded human skeletal material in
the form of a manual distal phalanx and a
maxillary premolar (Grine & Klein, 1993).

Fossils from the Hoedjiespunt Peninsula
were first reported by Klein (1983), who,
together with scientists from the South
African museum, collected bones as they
weathered out of a sandstone cliff face,
about 10 m from the present day site of
HDP1. Subsequently this cliff had been
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bevelled, thus exposing further archaeo-
logical and palaeontological material. In
1993, this abundance of exposed material
prompted scientists and students from the
University of Cape Town and the University
of the Witwatersrand to carry out a limited
surface survey of fossil material on the
peninsula and surrounding area. The dis-
covery of several fragments of a human left
maxillary second molar (HDP1-1) in the
course of this survey preceded the first
systematic excavation of HDP1 in 1994.
Excavations yielded an additional human
tooth, a right maxillary third molar
(HDP1-2, field no. 49). According to Berger
& Parkington (1995) these molars probably
date from the late Middle Pleistocene and
belong to a single individual that died in its
early teens.

Subsequent excavations in 1996 have led
to the discovery of two additional human
teeth—a left central mandibular incisor
(HDP1-3, field no. 937) and a left lateral
mandibular incisor (HDP1-4, field no.
3150). A human tibia was recovered in 1998
and has recently been described (Churchill
et al., 2000). In this paper, we present a
description and analysis of the two incisors.
Their possible relation to the molars is also
investigated.
The Hoedjiespunt 1 locality
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Figure 2. The Hoedjiespunt 1 stratigraphic sequence and the layer that yielded the human teeth (HOMS).
Stratigraphy
The HDP1 locality consists of an archaeo-
logical site stratified above a palaeontologi-
cal site. The stratigraphic sequence is
capped by about two meters of calcrete
carapace (Figure 2). A firmly cemented shell
midden containing Middle Stone Age
(MSA) stone tools, ostrich eggshell frag-
ments, ochre, marine shell (mostly Patella
spp.) and burnt animal bone, is situated at
the base of the carapace. Below this is a
dark, loamy archaeological layer (DAMA)
that contains bone, ostrich eggshell and
MSA quartz artefacts. Marine vertebrates,
such as the jackass penguin (Spheniscus
demersus) and the Cape cormorant (Phalac-
rocorax capensis), are abundant. Terrestrial
vertebrates are present in lower numbers
and are dominated by small species such as
the angulate tortoise (Chersina angulata)
(Stynder, 1997).
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Two shelly sand bodies largely sterile of
mammalian fossils separate the archaeologi-
cal site from the palaeontological site below.
The main bone-bearing layer of the palaeon-
tological site (HOMS) is densely packed
with bone. It is sandwiched between a shelf
of consolidated material above and two less
densely packed bone-bearing layers below.
Grazing ungulates such as the black wilde-
beest (Connochaetes gnou) and red hartebeest
(Alcelaphus buselaphus), and carnivores such
as the black-backed jackal (Canis mesomelas),
dominate this assemblage (Stynder, 1997).
Marine animals are rare. The lack of any
artefacts or archaeological features in the
deposit, as well as the presence of a con-
siderable number of hyena coprolites and
gnawed bones, suggest that hyenas, most
probably the brown hyena (Hyaena
brunnea), accumulated these faunal remains.
Age
The presence of informal MSA stone tools is
consistent with an age of between 40 ka and
240 ka for the archaeological site. Infrared
stimulated luminescence (IRSL) and ther-
moluminescence (TL) dates on sediments
from DAMA place the age of this horizon
at ca. 117 ka, sometime during the Last
Interglacial (isotope stage 5e) (Woodborne,
2000). The abundance of shellfish and
marine vertebrate remains in these layers is
consistent with accumulation during the
Last Interglacial.

The age of the palaeontological site is less
secure. IRSL and TL dates on sediments
from HOMS suggest accumulation during
the Middle Pleistocene, with a maximum
age of ca. 550 ka (Woodborne, 2000).
Analysis of the foraminiferal assemblage
from HOMS indicates an age of between
ca. 180 ka and ca. 480 ka (McMillan, per-
sonal communication). The fauna, most of
which derive from the HOMS layer, is typi-
cal of the Florisbad Faunal Span. This
places a maximum age of around 250 ka
(Grün et al., 1996) on the assemblage.
Based on these dates and our stratigraphic
observations, we suggest that the palaeonto-
logical site was most probably deposited
between 200 ka and 300 ka ago, sometime
during the late Middle Pleistocene.
Location of teeth
All the teeth (HDP1-3 and HDP1-4 as well
as HDP1-1 and HDP1-2) were found in situ
in the HOMS layer of the palaeontological
site. All four teeth were situated in a rela-
tively small area of about 1·5 m in length by
1 m in breadth. The maximum difference in
depth between the highest and lowest tooth
was approximately 200 mm.
Anatomical descriptions

HDP1-3 LI1 (Figure 3). This is a complete,
well-preserved, permanent left central man-
dibular incisor. The corrected mesiodistal
(MD) diameter of the crown is 6·4 mm and
the buccolingual (BL) diameter is 7·2 mm.
Crown height is ca. 8·1 mm and root length
is 15·1 mm. Wear is marked with a broad
rim of dentine exposed along the incisal
edge [Figure 3(a)]. The distal interproximal
wear facet (IWF) is placed slightly lingual to
the midline. A clearly defined mesial IWF is
not evident. The crown outline, as seen in
lingual view, is asymmetrical, with the weak
cervical eminence skewed distally. Very faint
mesial and distal marginal ridges create a
faint shovelling [Figure 3(b)]. Enamel pol-
ishing is evident along its entire length. The
labial face is slightly convex inciso-cervically
(IC). Numerous scratches are evident on the
entire surface. An irregular band of hypo-
plastic enamel is present on the incisal third
of the face [Figure 3(c)]. Remnants of den-
tal calculus are evident on the cervical third
of the crown. The root is long and thin, MD
compressed, tapering inferiorly.

HDP1-4 LI2 (Figure 4). This is a com-
plete, well-preserved, permanent left lateral
mandibular incisor. The corrected MD
diameter of the crown is 7·7 mm and the BL
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diameter is 7·2 mm. Crown height is
10·3 mm and root length ca. 13·5. Wear is
marked by a subtriangular rim of dentine
exposed on the incisal edge, tapering distally
[Figure 4(a)]. No dentine is exposed on the
disto-incisal corner. The mesial IWF has a
rough surface and it is labially placed to the
midline. No clear distal IWF is evident. The
crown outline, as seen in lingual view, is
subtriangular, with the mesio-incisal edge
reduced by wear. Marked mesial and distal
marginal ridges merge at the level of the very
faint cervical eminence [Figure 4(b)]. On
the labial face, many tiny scratches are
present, especially near the incisal edge. A
large area of hypoplastic enamel is present
on the disto-incisal edge of the crown,
extending onto the distal face [Figure 4(c)].
Smaller areas of enamel hypoplasia are
evident on the mesio-labial edge, near the
incisal margin, and on the cervical third of
the crown. The root is long, strongly com-
pressed MD with marked longitudinal
grooves. The root apex is still open, suggest-
ing that root development was not yet com-
plete [Figure 4(d)].
Figure 3. (a) Incisal edge, (b) lingual view and (c) labial
view of HDP1-3, a left central mandibular incisor. The
scale is in centimetres.
Figure 4. (a) Incisal edge, (b) lingual view, (c) labial
view and (d) root apex of HDP1-4, a left lateral
mandibular incisor. The scale is in centimetres.
Discussion

There is a strong possibility that HDP1-3
and HDP1-4 derive from a single individual.
Both incisors display similar degrees of wear
on their respective incisal edges. There are
also matching interproximal wear facets,
situated distolingually on HDP1-3 and
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Figure 5. The Hoedjiespunt 1 molars: (a) occlusal and
(b) mesial view of HDP1-1, a left maxillary
second molar; (c) occlusal and (d) buccal view of
HDP1-2, a right maxillary third molar. The scale is in
centimetres.
mesiolabially on HDP1-4. Based on the
respective positions of these wear facets on
each tooth, there appears to have been some
degree of crowding in the anterior teeth of
the mouth(s) from which they derive.

If these teeth do derive from a single
individual, it is possible, on the basis of
dental development, to give an estimate of
the age at death of this individual. In this
respect, only HDP1-4 can be used, since it
still has the root apex open. Following Smith
(1991), its stage of development is scored at
Rc—A 1

2
(root complete—apex half open)

resulting in a predicted mean age of between
8 and 9 years at death, with a range of 6·5
and 10·5 years if we take into account age
variation of formation stages (Moorrees
et al., 1963).

The existence of two human molars from
the site (HDP1-1 with HDP1-2) (Berger &
Parkington, 1995) raised the question of
whether the two sets of teeth derive from
the same individual. Since HDP1-1 and
HDP1-2 were found in the same strati-
graphic level as HDP1-3 and HDP1-4, and
also belonged to a subadult individual
(Figure 5—see also Figures 2 and 3 in
Berger & Parkington, 1995), this was a
distinct possibility. In order to address this
issue, the developmental stages of the two
molars have also been assessed. The same
standards as those applied to the incisors
were followed here with an acknowl-
edgement that those standards relate to
mandibular teeth.

The root of HDP1-1, a LM2, reflects a
level of development comparable to stage
A1

2
, resulting in a predicted age of approxi-

mately 14 years (range 10–15). The root of
HDP1-2, a RM3, is at a developmental
stage equivalent to stage R1

4
to R1

2
, resulting

in an age estimate of 15 years (range
12–18). Thus on the basis of modern
human standards of dental development,
there appears to be a marked difference in
age estimates between the incisor and the
molars.
However, some caution is required when
interpreting this evidence. First, most stan-
dards of dental development are derived
from modern European populations. This is
not an ideal situation, as marked variability
exists among living populations in terms of
tooth formation (Tompkins, 1996a and ref-
erences therein). For example, Tompkins
(1996a) has demonstrated that molar teeth
(in particular the M3) in African popula-
tions display advanced relative development
compared with Europeans. Similar conclu-
sions were reached by Dean et al. (1993) in
their analysis of incremental markings in the
enamel and the dentine of a West African
individual. It has been suggested that this
variability may be due to population differ-
ences in the timing of dental and skeletal
development (Tompkins, 1996a). Second,
it is well established that the third molar is
very variable in its development (Garn et al.,
1962; Anderson et al., 1976).



375J   
The scant data presently available on the
dental development of Pleistocene hominids
provide additional information. Bermúdez
de Castro et al., (1999b) described an essen-
tially modern human pattern of dental
development in the Lower Pleistocene
hominids from the site of Atapuerca TD6.
However, they also found that the third
molar teeth displayed a pattern of advanced
relative development compared to modern
populations. An advanced relative develop-
ment of the upper and lower third molars
has also been described in a Middle Pleisto-
cene specimen from Atapuerca-Sima de los
Huesos (Bermúdez de Castro & Rosas,
2001). In addition to these data, Tompkins
(1996b), in a study of relative dental devel-
opment in Upper Pleistocene hominids
(Neanderthals/archaic Homo sapiens and
Early Modern/Upper Paleolithic), has dem-
onstrated an advanced relative development
of M2 and M3 in these fossil groups. At the
same time, there also appeared to have
been a relative delay in central incisor devel-
opment compared with modern human
populations.

Given this evidence, the observed discrep-
ancy in age estimates between the HDP1
lateral incisor and the molars may well be
related to a difference in the dental develop-
mental patterns of this specific population
and that of modern humans. Thus it seems
reasonable to suggest that the two molars,
HDP1-1 and HDP1-2, and the two incisors,
HDP1-3 and HDP1-4, belonged to the
same individual.

One of the most remarkable features of
HDP1-4 is the simultaneous presence of
a developing root and of marked incisal
attrition comparable to wear stage 4 in
the Murphy system [as modified by
Smith (1984)] [Figure 4(a)]. A similar
stage of wear is also evident on HDP1-3
[Figure 3(a)]. Enamel polishing, as well as
numerous scratch marks more commonly
associated with the incisal edge occur on the
labial surfaces of both teeth. Heavy wear of
the anterior teeth with a tendency for the
development of labial rounding, is often
seen in people pursuing a hunter-gatherer
lifestyle, and has been attributed to the
habitual nonmasticatory utilization of
anterior teeth (Hinton, 1981). It is possible
that the HDP1 incisors are displaying the
early stages of habitual nonmasticatory
utilization. To shed light on this issue, a
detailed analysis of the microwear patterns
on these teeth is presently underway.

A comparative analysis of the metrical
features of the HDP1 incisors provides
additional information. Tables 1 and 2
report the MD and BL diameters of central
and lateral mandibular incisors respectively,
in selected recent, archaeological and fossil
human specimens. Crown shape index (CSI=
BL/MD*100) values are also provided.

The MD and BL diameters of HDP1-3
are larger than the mean values of a sample
of recent and archaeological African central
incisors. The MD diameter of HDP1-3
is within the range of Homo ergaster
(KNM-WT 15000 and KNM-ER 820) and
Homo erectus (the Zhoukoudian sample
and Sangiran 11), and only slightly smaller
than Homo habilis (OH 7 and OH 16). The
BL diameter of HDP1-3 is exceeded only
by European specimens from Fontana
Ranuccio (an approximate value by Segre
& Ascenzi, 1984) and Atapuerca-TD6-52,
the latter attributed to the species Homo
antecessor by Bermúdez de Castro et al.
(1999a), and with a suggested age of greater
than 780 ka.

The MD and BL diameters of HDP1-4
are larger than the mean values of a sample
of modern and archaeological African lateral
incisors. The MD diameter of HDP1-4 is
close to the values of H. habilis and among
the largest in the sample of Early and Mid-
dle Pleistocene hominid lateral incisors from
Africa, Europe and Asia. The BL diameter
of HDP1-4 is larger than the mean value for
the H. erectus specimens from Zhoukoudian,
as well as the individual dimensions of the
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úd
ez

de
C

as
tr

o
(1

98
6)

F
on

ta
na

R
an

uc
ci

o
6·

5
ca

.
7·

5
ca

.
9·

5
ca

.
19

·0
S

eg
re

&
A

sc
en

zi
(1

98
4)

A
ta

pu
er

ca
-S

H
5

5·
5

0·
08

5
6·

5
0·

43
11

8·
2

B
er

m
úd
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sample of H. ergaster specimens (excluding
KNM-WT 15000). The BL dimensions are
similar to other African Middle Pleistocene
hominids (Tighenif 3 and Rabat) and
within the range of the Homo heidelbergensis
sample from Atapuerca-SH. Buccolingual
dimensions are smaller than H. habilis and
specimens from Atapuerca-TD6.

The large size of HDP1-3 and HDP1-4
relative to the other samples is also evident
in bivariate plots of crown measurements
[Figure 6(a) and (b)]. Both HDP1-3 and
HDP1-4 fall outside the distribution of H.
erectus and H. heidelbergensis. Their positions
in the plots compare most closely to
specimens of H. habilis and Atapuerca-TD
ATD6-48 (in the case of HDP1-4).

When the overall shape of the incisors (as
expressed by the CSI) is considered,
HDP1-3 shows a marked degree of BL
expansion, whereas this doesn’t seem to be
the case for HDP1-4 (Tables 1 and 2).
Bermúdez de Castro et al. (1999a) describe
BL expansion of the mandibular incisors as
one of the evolutionary trends of hominid
evolution from the Lower Pleistocene
through the Middle Pleistocene. This trend
is exemplified by the Atapuerca TD6
hominids and later in time, by the Mauer
specimen and the Atapuerca SH hominids.
They also hypothesized that the African
Middle Pleistocene hominids may have
increased the BL dimensions of the man-
dibular incisors. The evidence from HDP1
provides contrasting results in this respect.
In terms of absolute size, both HDP1-3 and
HDP1-4 display large BL size. In terms of
relative BL expansion, the value of the CSI
for HDP1-3 seems to follow a trend also
evident in other African Middle Pleistocene
hominids (Tighenif and Rabat). However,
despite its large absolute size, HDP1-4
seems to retain a primitive condition in
contrast to other African Middle Pleistocene
specimens.

The results of the metrical analysis of
HDP1-3 and HDP1-4, as well as the avail-
ability of a more expanded data set than that
available to Berger & Parkington (1995),
prompted us to re-examine the crown
dimensions of the two molars, HDP1-1 and
HDP1-2. Bivariate plots of the dental
dimensions of HDP1-1 and HDP1-2 are
displayed in Figure 7(a) and (b). Specimens
and samples analysed are listed in the
footnotes.

A different pattern appears to emerge in
this analysis. In the case of HDP1-1 (LM2),
the dimensions fall well inside the distribu-
tion of both H. erectus and H. heidelbergensis,
and are smaller than specimens of H. habilis
and H. ergaster. In the case of HDP1-2
(RM3), the dimensions are also smaller than
specimens of H. habilis and H. ergaster and
fall just outside the distribution of H. erectus
and H. heidelbergensis. Both HDP1-1 and
HDP1-2 fall towards the lower end of the
distribution for African Middle Pleistocene
specimens. Overall, both molars appear to
be relatively small when compared with the
other fossil samples examined in this study.
Size reduction of the posterior teeth seems
to be a common trend in Lower and Middle
Pleistocene hominids (Bermúdez de Castro
& Nicolás, 1995; Bermúdez de Castro et al.,
1999a), and the molars from HDP1 appear
to fit this trend.

The results of the metrical analyses of the
HDP1 incisors and molars suggest that we
are looking at an individual that displays a
pattern of dental metrical features (large
anterior teeth and small molars) that is com-
parable with that seen in other African and
European Middle Pleistocene hominids,
e.g. Atapuerca (Bermúdez de Castro, 1993)
and Fontana Ranuccio (Ascenzi & Segre,
1996).

A taxonomic attribution based on a few
dental remains is more problematic,
especially when dealing with specimens
from the African Middle Pleistocene, that
are presently subject to debate (see
McBrearty & Brooks, 2000 for a review).
Churchill et al. (2000) suggested that
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Figure 6. Bivariate plots comparing the dental dimensions of (a) HDP1-3 and (b) HDP1-4 to those of
selected archaeological and fossil humans from Africa, Europe and Asia. Specimens included and
references are listed in Tables 1 and 2. H. habilis includes OH 7, OH 16. H. ergaster includes KNM-WT
15,000, KNM-ER 820, KNM-ER 992, KNM-ER 1812. H. erectus includes the Khoukoudian sample and
Sangiran 11. H. heidelbergensis includes the Atapuerca sample and the Mauer mandible. The African
Middle Pleistocene sample (AFMP) includes Tighenif and Rabat. ATD6 indicates Atapuerca TD6
hominids. Fontana Ranuccio has not been included because measurements given are approximate.
the tibia recovered from HDP1 might be
attributed to H. heidelbergenesis in view of its
morphological similarities to the Boxgrove
tibia. This view lends support to the idea by
Rightmire (1998) of a geographically broad
distribution of this Middle Pleistocene
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species. Other authors, however, contend
that the species H. heidelbergensis is part of
an exclusively European lineage leading to
Homo neanderthalensis, whereas another
lineage with an African distribution rooted
in the species H. antecessor would have
given rise to H. sapiens (Bermúdez de
Castro et al., 1997, 1999a). In this respect,
it is interesting to note that the dental
remains from HDP1 seem to display some
of the traits described by Bermúdez de
Castro et al. (1999a) as characteristic of a
group of hominids which include, among
others, the ATD6 human remains. These
traits include size reduction of the third
molars and increase of the BL dimensions
of the mandibular incisors. However, the
available evidence is still insufficient to
point to closer affinities of the HDP1
sample with either the African or European
Middle Pleistocene hominids.
Conclusion

The human remains from HDP1 (two
maxillary molars, two mandibular incisors
and a tibia) probably date from the late
Middle Pleistocene. The analysis presented
here suggests that the two incisors and the
two molars belong to a single individual.
The incisors display early signs of a wear
pattern often seen in people pursuing a
hunter-gatherer lifestyle. These incisors are
also larger than a sample of modern and
archaeological African dental remains. They
are comparable in size with dentition from
African, European and Asian early Middle
and late Middle Pleistocene humans. The
metrical evidence from these incisors in
conjunction with a re-examination of
metrical data from the molars, suggest that
the Hoedjiespunt 1 hominid possessed
dental metrical features (large anterior teeth
and small molars) comparable with other
African and European Middle Pleistocene
hominids.
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