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ONTOGENY AND MORPHOLOGY
OF THE CHILD'S MANDIBLE FROM SIPKA -
MORAVIA, CZECH REPUBLIC

ABSTRACT: Ontogenetic analysis of the immature Upper Pleistocene hominid mandibular fragment from Sipka, Moravia,
Czech Republic, confirms the taxonomic affinities of this child as Neanderthal. Metric comparisons of Sipka 1 with
other Upper Pleistocene specimens of similar developmental age place it well within both the Neanderthal and early
Homo sapiens sapiens ranges for symphyseal size and robusticity as well as dental dimensions. However, metric
proportioning and the combined presence of certain non-metric features argue convincingly in favour of its Neanderthal
status. Moreover. within the Neanderthal range of variation for subadults of similar developmental age, Sipka 1 possesses
a morphological pattern typical of late Neanderthals as previously suggested by Jelinek (1965, 1969), Smith (1982),

and Wolpoff (1980, 1999).
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INTRODUCTION

On August 26, 1880, while excavating the Upper
Pleistocene deposits at Sipka Cave near Stramberk, in a
mountainous area of the north-eastern Czech Republic, the
Moravian prehistorian Karel J. Magka discovered a
fragment of child's mandible imbedded in a lump of ash
(Maska 1883). Despite its juvenile status and fragmentary
condition, this specimen, Sipka 1, has long been of interest
to students of human evolution, many of whom have noted,

and questioned, the possible significance of the rudimentary

chin exhibited by this child of presumed Neanderthal
affinities (Coon 1962, Hrdlicka 1930, Jelinek 1965, 1969,
Smith 1982, VIgek 1969, Wolpoff 1980, 1999).

At the time of the Sipka discovery, few Neanderthals
were known from the fossil record and their morphological
variability was poorly known — a situation further
complicated by the immature status of the specimen.
Moreover, earlier in the 20th century, the lack of a chin

became incorporated into the morphological definitions
of earlier hominid taxa, including Neanderthals (Clark
1964), making the presence of this feature in Sipka 1 of
special interest to those palaeoanthropologists investigating
the possible evolutionary transition from Neanderthals to
modern humans in the European Upper Pleistocene
hominid fossil record. Now, more than one hundred years
since the Sipka discovery, weak mental eminences are
known from a few adult late Neanderthals, including La
Ferrassie I, Circeo III, St. Césaire 1, and Zafarraya.
Nevertheless, the rarity of this feature in Neanderthals
contrasts markedly with the ubiquitous presence of chins
among members of H. s. sapiens.

In his 1969 morphological analysis of Sipka, Vicek
mentioned the presence of a chin as identifying the child
as a progressive Neanderthal; a transitional link between
Homo sapiens neanderthalensis and H. s. sapiens. Jelinek
(1965, 1969) also considered the presence of a chin of
possible evolutionary significance, but Smith (1982)
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cautioned that "it is difficult to judge what the adult
morphology might have been" (Smith 1982: 677). Coon
(1962) suggested that the Sipka dentition, although modern
in size, was Neanderthal in form. He also mentioned that
the vertical mental profile of the Sipka mandibular
symphysis resembled that of La Ferrassie 1, an adult
Neanderthal with a chin. Hrdli¢ka, who had the opportunity
to study the original twice, noted the presence of a slight
"mental eminence"” (1930: 315) but concluded that, in
overall form, Sipka 1 was clearly a Neanderthal. More
recently, Wolpoff (1980, 1999) has maintained that
characters such as the reduced anterior dentition and
presence of a chin are indicative of a late Neanderthal,
possibly transitional to H. s. sapiens.

With continuing efforts by palacoanthropologists to
identify emergent H. s. sapiens, it is important that the
evolutionary trends characterising the appearance of such
"sapient" features as the chin be better understood. One
way to approach this task is to analyse human
palaeontological remains from an ontogenetic perspective.
With a large body of knowledge now available concerning
the growth, development, and maturation of Upper
Pleistocene hominids (VI¢ek 1969, 1970, Skinner 1977,
Trinkaus, Le May 1972, Tompkins, Trinkaus 1987, Heim
1982, Hublin, Tillier 1981, 1983a, b, 1986, 1998, Tillier e? al.
1998, Dean et al. 1986, Smith, Ranyard 1980, Mallegni,
Trinkaus 1997, Minugh-Purvis 1988, 1998, Coqueugniot
1998, and many others), it has become increasingly clear
that juvenile morphology is not necessarily synonymous
with adult morphology. The present study has attempted
to clarify whether Sipka 1 is indeed a Neanderthal child
with a chin by assessing the morphology of this specimen
within the context of late Pleistocene H. sapiens mandibular
ontogeny and immature morphological variation.

DATING

As with so many Upper Pleistocene fossils, attempts to
investigate Sipka 1 have been hampered by problems in
assessing the temporal context of the fossil. Magka (1885)
reported finding the specimen near the floor along a wall
of the "badger hole" ("Dachsloch” or "Jezevéi dira"), a
small side extension not far inside the cave entrance where
it was discovered imbedded in a lump of ash within a hearth
of approximately 2 meters in diameter, Having examined
profiles in several areas of the cave, Magka (1885)
identified 7 different levels and left a standing column of
undisturbed sediments for future reference. He attributed
the hominid mandible to a green soil, which he considered
to be of Wiirm I age. Nevertheless, this attribution is not
without problems. Jelinek (1965) reported that Magka's
study of the cave revealed considerable evidence of
cryoturbation in the deposits, and that Maska noted the
geological complexity of the site in his field diary.

Some of the sediments left at Sipka by Maska were
excavated by ProSek in 1950 (ProSek, LoZek 1957) and
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analyzed by Kukla (1954) who produced two chronologies
for the deposits. Kukla's long chronology identified 15

layers, 9 containing cultural remains. Correlating these to
Maska's stratigraphy, Kukla concluded that the hominid
mandible came from the earliest cultural layer, level 9, a

loess of Wiirm I/II (Pod hradem) provenience (Allsworth-

Jones 1986). Musil (1965) and Valoch (1965) also
considered the hominid-bearing level at Sipka to date to
the Pod hradem or Wiirm I/Il interstadial. However, earlier

faunal analyses of Absolon, Zapletal, and Skutil (1933)

and, more recently, by Gabori (1976) argue instead that

several cold climate species are among the faunal remains

in the hominid-bearing level at Sipka, leading them to

suggest that the mandible dates somewhat earlier in the

Upper Pleistocene.
Attempts to clarify the temporal position of Sipka 1

archaeologically have been similarly inconclusive. Valoch

considered the Sipka Mousterian a late Eastern variant
(1967, 1968, 1969) of that tradition, a characterisation

which supports a Wiirm I/IT attribution. Gabori (1976) again
questioned this reasoning, arguing that the Sipka lithics

may be closer to Wiirm I given that the assemblage appears
intermediate between the Upper and lower Mousterian at
Subalyuk, Hungary, an interpretation supported by
Allsworth-Jones (1986).

In sum, because of the difficulties in determining the ‘.

temporal provenience of Sipka 1, the specimen can only
be roughly positioned in the mid-Upper Pleistocene. This
is unfortunate, for an attribution to the Pod hradem
interstadial would support the possibility, first noted by
Jelinek (1969), and later by Wolpoff (1980, 1999), of
contemporaneity between Sipka and the nearby early
H. 5. sapiens at Mlade¢ which are so often noted as
exhibiting a fascinating blend of archaic and modern
features (Jelinek 1969, Wolpoff 1980, 1999, Smith 1982,
Minugh-Purvis 1988, Frayer 1992).

MATERIALS AND METHODS

Comparisons were made between Sipka 1 and other
immature Upper Pleistocene hominid mandibles from
Europe and western Asia. Except where noted, all
measurements were taken from the original fossils by the
author. An unfortunate exception to this is Sipka 1 itself.
The fossil was destroyed in the fire at Mikulov Castle,
Mikulov, Czech Republic, in May 1945 (VIgek 1971)
making it necessary for the observations presented here to
rely on: 1. published descriptions taken from the original
prior to its destruction, and 2. on the author's study of
primary casts of Sipka 1 housed at the Moravské zemské
muzeum — Anthropos Institute, Brno, Czech Republic. In
addition, dental comparisons were made using metric data
published by Frayer (1978) and radiographic assessments
of Sipka 1 relied upon radiographs of the original published
by Vicek (1969). All data on modern human children were
collected by the author from the Libben Amerind
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Collection, courtesy of the Dept. of Sociology and
Anthropology, Kent State University, Kent, Ohio, and the
Tepe Hissar Iranian Collection housed at the University
Museum of Archaeology and Anthropology, University of
Pennsylvania, Philadelphia. Further details on both the
Upper Pleistocene and modern comparative remains are
available in Minugh-Purvis (1988).

For comparative purposes, Upper Pleistocene specimens
were divided into two groups: Neanderthals and early
H. s. sapiens based on 1. the presence of traits typically
found in adults of these groups, and/or 2. unequivocal direct
association with adult members of a group. For further
details regarding the composition of the comparative
collection, the reader is referred to Minugh-Purvis (1988).

DESCRIPTION OF THE REMAINS

Preservation

Because Sipka 1 has been the subject of detailed
descriptions by a number of authors, particularly Jelinek
(1965) and VlIcek (1969), only a brief summary of its
preservation and morphology will be provided here. The
original fossil consisted of an eroded and broken fragment
of mandibular symphysis, containing the LL,, RI,, and
unerupted C, RP,, and P, germs (Figure 1). Most of the
thin alveolar bone which covered the developing permanent
dental germs had broken away from the labial surface of
the mandible, although a small amount remained at the
RIL, level so that the external symphyseal contour was
preserved at this location. Inferiorly, the basal portion of
the left side of the mental trigone remained visible as well.
The basal aspect of the mandible was essentially intact
from the RP, to LI, Lingually, the bone was essentially
complete from the I,-P, on the right, but only the basal
area survived to the left of the midline.

Age and sex

A number of developmental ages at death have been
proposed for Sipka 1 — indeed Virchow (1882) even
challenged its immature designation, arguing that it
represented the pathological mandible of a modern adult
human with numerous impacted, unerupted teeth. Dental
ages more consistent with its obviously juvenile status have
been proposed by a number of investigators since the time
of its discovery. In reviewing the various age determinations
for Sipka 1 as of his writing, Vi&ek (1969) reported
estimates ranging from as young as 8-9 (Radkovec 1939,
Schaafhaus%n 1881, Wankel 1880, Weidenreich 1937) to
asold as 1113 (Matiegka 1933). More recently, estimates
of 10 (Jelinek 1969), 8.3-10.9 (Skinner 1977), 9-10 (VIZek
1986) and 10-10.5 (Minugh-Purvis 1988) have been
published.

Assessment of the developmental ages of each
individual tooth in the Sipka 1 mandible (Table 1), with
modern human stages of development, reveals a
considerable spread of possible age estimates, which might,
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FIGURE 1. a) Lateral (right) and b) anterior views of Sipka 1 (drawn
from a cast and photographs by Melissa Bell-Sabatino).

TABLE 1. Dental age estimates for Sipka 1.

Method I: Dental calcification scoring”

Teet Calcification score” Tooth age (in years)2 ?
RIy 8.0 >9.5
In 8.0 >10.0
c 6.0 9.0
P3 55 9.25
P4 5.0 9.5
Quadrant age: >9.45 years
LIp 8.0 >10.0 years
Quadrant age: >10.0 years

Method II: Dental formation assessment?

Teet Formation/Eruption status” Tooth age (in yeam)z)
RIp root complete >9.0
I root complete >10
(& root 1/2; unerupted <11
P3 root 1/4; erupting 10-12
P4 crown complete; root

formation beginning >7

LIy root complete >10.0

DRead from published radiographs in Vigek (1969).
Y From Minugh-Purvis (1988).

in part, explain the unusually great variation in age
attributions reached by different investigators. In addition,
however, Sipka 1's dental calcification scores reveal a
pattern in which maturation of the permanent mandibular
canine is delayed relative to the other teeth. This delay
was first noted by Vi¢ek (1969), who observed a greater
than usual discrepancy between the expected stages of
canine and incisor development in the specimen.

Two possible explanations for a developmental
discrepancy between the canine and other teeth are either
that it represents normal individual variation, or, more
probably, sexual dimorphism indicative of a male.
According to Demirjian and Levesque (1980), the rate of
permanent canine calcification in modern H. s. sapiens is
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TABLE 2. Comparative symphyseal metrics.
Specimen Age at death Symphyseal Symphyseal Height/Thickness
(years) height thickness robusticity index
Sipka 1 10-10.5 (28) (14) (50)
Neanderthals”
Hortus 2 9 23.6 13.8 58.4
Teshik-Tash 10-10.5 27.0 13.7 50.7
Krapina 52
(Mandible B) 9.5 26.0 (12) (46.1)
Krapina 53
(Mandible C) 11 28.9 13.6 57.3
Ehringsdorf 7/8 12 283 153 54.0
Montgaudier 12 12.5-14.5 22.0 11.8 53.6
Krapina 55
(Mandible E) 15-17 31.4 14.1 449
Le Moustier 1 15.5-16.0 (30) (15) (50.0)
Neanderthal Mean 27.1 13.9 51.8
Range (23.6-31.4) (12-15.3) (46.1-58.4)
Early Homo sapiens sap iens”
Miefllingtal 1 9-10 22.1 (13) 58.8
Kostenki 4 10 25.8 15.4 59.6
Predmosti 257 10 25.5Y 15.0" 58.8
Les Rois 1 10-11 26.8 13.6 50.7
Sungir' 3 10-11 27.0 135 50.0
Sungir' 2 11-12 31.5 14.0 444
Early H. s. sapiens Mean 26.9 13.9 53.7
Range (22.1-31.5) (13-15.4) (44.1-59.6)
Homo sapiens, subsp. indet."”
[rhoud 3 7.5-8 26.2 13.5 51.5
Qafzeh 11 12 29.9 132 441
Rabat 1 14-15 322 - —
Malarnaud 1 14-15 25.3 12.8 50.5
Modern Homo sapiens sapiens
Ages 6.1-8.0 (N=11) (N=12) (N=11)
Mean + 2sd 22.7+1.86 13.65 £3.38 60.4+13.2
Ages 8.1-11.0 (N=6) (N=6) (N=6)
Mean + 2sd 25.0+221 12.75 £ 1.04 51,2 £:5,01
Ages 11.1-12.0 (N=38) (N=7) (N=7)
Mean + 2sd 26.7+3.07 144+1.79 5594139
Ages 12.1-18.0 (N=11) (N=12) N=11)
Mean + 2sd 28.6+2.8 13.2+1.55 46.9+5.33
! Unless otherwise noted, all measurements are from Minugh-Purvis (1988).
2 From Mann and Vandermeersch 1997.
% From Matiegka 1934.
sexually dimorphic, with male permanent mandibular Table 1 presents dental ages arrived at for Sipka using -
canine apical closure lagging behind females by as much 1. scoring of dental calcification stages from radiographs,
as 1.2 to 1.4 years (Demirjian, Levesque 1980). While these  and 2. dental formation assessment based on observations -
numbers represent chronological years in living human  taken directly from a primary cast, following the |
children, so that they should be used with some cautionin  methodology outlined in Minugh-Purvis (1988). This
interpreting an Upper Pleistocene juvenile, it seems  ageing method, which utilizes modern human dental
reasonable to suggest that despite its relatively small teeth  maturation standards, is considered appropriate for ageing
(Table 3), Sipka 1 was probably a male child. If indeed a  an Upper Pleistocene specimen such as Sipka in view of
male, the Sipka anterior dentition is quite small for a  Tompkins (1996) findings of extremely similar dental
Neanderthal as Wolpoff has repeatedly asserted (1980,  calcification schedules between Neanderthals and modern
1999) and which he notes would be consistent with the humans. Examination of the various dental ages presented.
dental dimensions of late Neanderthals. in Table 1 reveals the strong concordance between the
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TABLE 3. Sipka 1 — comparative dental metrics.

Tooth gipka Krapina Wiirm I Neanderthal ~ Wiirm II Neanderthal EUP?
Mean” Mean? Mean? Mean®
(VIgek 1969) (primary cast)
Ll (L) 5.5 5.4
(B) 7.0 723
RIj (L) 6.0 5.44
(B) 7.0 7.14
) 59 58 6.0 58
LU (Rend L combmed) - 0.42 0.75 0.40 052
» . 76 75 5 S 6.4
L{(By(R and L combined) sd 0.50 0.29 0.19 0.34
5.94 6.8 6.6 6.8 6.5
kg (L) %4 sd 0.48 0.59 0.86 0.55
738 8.0 7.9 7.7 7.0
(B) 7.0 sd 0.54 0.09 038 0.46
7.6 8.2 8.0 78 76
C MD)74 sd 0.36 048 0.51 0.55
- 9.4 97 8.3 9.0
(B-L) - sd 0.56 038 0.97 0.51
7.52 8.3 16 82 7
Fg (WD) 80 sd 0.40 0.47 0.78 0.41
- 9.4 93 93 85
(B-L) 8.0 sd 0.50 0.79 110 0.48
724 8.1 72 8.0 74
M-D) 7.
Py (MD) 7.3 sd 0.62 0.75 111 0.24
£ 96 92 92 8.7
(B-l) 20 sd 0.48 0.50 1.14 0.37
Y From Wolpoff 1979.
2 From Frayer 1978.
age 2.5 35 4.5 9 10.5 71 12 16.5 17
D \U D T \ g O @ U Neanderthals
Pech Chateauneut Devil's Hortus §kaa Teshik - Ehringsdorf Le La
Tower Tash : Moustier Naulet te

age

modern

50

FIGURE 2. Symphyseal profiles — immature individuals.

| e

calcification and formation methods, which yield a
maximum possible age range of approximately 7—-12 years
at death for Sipka 1 when the findings of the two methods
are combined. A narrower age range, arrived at using the
mean of the individual tooth ages, is 9.45-10.5 years of
age at death. However, if the delayed canine is eliminated

OO0 D OB O D

humans

from consideration on grounds that it represents a sexually
dimorphic feature of a male individual, an even narrower
adjusted estimated range of 10-10.5 years at death is
obtained.
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DEVELOPMENTAL MANDIBULAR
MORPHOLOGY

Metric comparisons

Metrically, compared to other 9—11-year-old Upper
Pleistocene mandibular remains, Sipka 1 clearly falls
within the ranges of both Neanderthals and early
H. s. sapiens for symphyseal height, thickness, and
robusticity (Table 2, Figure 2a and b) so that it cannot
be differentiated from either Neanderthals or early
H. 5. sapiens on the basis of symphyseal metrics. It is clear,
however, that Sipka 1 was rather robust in bony dimensions
for its age regardless of its subspecific designation within
H. sapiens. Examination of metric data shows that in both
the Neanderthals and early H. s. sapiens specimens
examined here, a rather marked increase in symphyseal
height appears to have occurred starting at 11 or 12 years
of life, continuing through adolescence — as is characteristic
of modern humans (Minugh-Purvis 1988, van der Linden,
Duterloo 1976). This very large size of Sipka 1 would be
more consistent with the slightly older age determination
of 10-10.5 years arrived at here and it is difficult to have
confidence in younger age estimates such as 8 or 9 years
at death when examining the symphyseal metrics of other
immature Upper Pleistocene juveniles since among this
younger age group, Sipka 1 would fall far above the ranges
of both immature Neanderthals as well as early
H. s. sapiens.

Non-metric aspects of mandibular morphology
Unequivocally, the labial symphysis in Sipka reveals the
presence of a slight mental eminence. Vicek (1969:86)
characterised this as a typical example of the development
of an independent mentum osseum without any indication
of a mental protuberance. The surface relief reveals a small
trigonum mentale, as noted by Jelinek (1965) but neither a
tuber symphoses nor fossae mentales.

However, it is important to note that both the tuber
symphoses and fossae mentales are often absent or partially
obscured in modern humans of similar developmental age
(Minugh-Purvis, pers. obs.). This is due to the fact that in
modern children surface relief of the chin is strongly
influenced by the stage of individual dental development
(van der Linden, Duterloo 1976, Minugh-Purvis 1988). For
example, while a well-formed chin is present in very young
children, the edges of this feature become obscured as the
permanent anterior mandibular teeth reach their maximum
point of intra-alveolar growth. When examining the fossil
record, this makes it extremely difficult, if not impossible,
to distinguish between chin morphology in Neanderthals
and early H. s. sapiens at certain developmental intervals
during growth and development, particularly just prior the
eruption of the permanent incisors and canines (Minugh-
Purvis 1988). During this time, the swollen anterior dental
germs push the surface compacta on either side of the
mental eminence forward, so that the developing chin no
longer protrudes beyond the rest of the symphyseal bone.
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Upon eruption of the permanent anterior teeth this swelling
recedes, so that mental surface relief reappears. In Sipka 1,
although the permanent incisors have already erupted, the
permanent canines are indeed near or at their maximum
point of intra-alveolar growth. Because these teeth are
situated immediately lateral to the mental region, their
expansion results in a bulging of the contiguous labial
surface on either side. Consequently, it is nearly impossible
to assess the degree of development of the Sipka mental
protuberance, and to predict what its adult morphology
would have been. Mallegni and Trinkaus (1997) report the
clear presence of the tuber symphoses on 45.5% of the
Neanderthal children examined, while 45.5% completely
lack this feature. In support of the above observations all
four of the specimens examined by Mallegni and Trinkaus,
of the same developmental age as Sipka 1 (Le Fate 2, Hortus
2, Teshik-Tash 1, and Zaskalnaya) lack this feature.

The information available from examination of the Sipka
symphysis (Figure 3) in cross section is somewhat limited
due to the anterior exfoliation of compact bone from its
labial surface. However, the lingual surface is intact, and a
number of observations regarding its morphology are
possible. VI¢ek (1969) noted an inner surface with a
moderately dorsally arching planum alveolare ending at a
superior transverse torus — a feature which, he mentions,
aligns the child with Neanderthals. As Smith (1982)
mentions, the superior transverse torus of Sipka 1 is fairly
weak; but this is a common situation in Neanderthals, both
immature and adult. Inferior to the superior transverse
torus, the basilar portion of the symphysis runs nearly
vertically until ending at a weak inferior torus. V1&ek used
comparisons of mandibular mid-sagittal sections (1969)
to demonstrate close similarities between Sipka and such
Neanderthals as La Naulette, Krapina H, and Teshik-Tash,
while showing Sipka to be less robust than the earlier
European Ehringsdorf 7/8 juvenile, but more robust than
selected early modern remains from Skhul and Pfedmosti.
However, comparisons of mid-sagittal sections with a wide
variety of both Upper Pleistocene and recent modern
children reveal that in many regards the strongest consistent
similarities in sagittal symphyseal profiles are between
Sipka and other H. sapiens of similar developmental age —
ancient and modern (Figure 3).

The form of the Sipka incurvatio mandibulae anterior
was described as very slight and Neanderthal-like in form
by Vi¢ek (1969); an impression which is also evident in
primary casts of the fossil (Minugh-Purvis, pers. obs.). This
area of slightly depressed relief on either side of the labial
midline, between the alveoli of the canine juga, essentially
gives relief to the mental eminence or trigonum mentale.
As noted previously, in discussing the mental eminence,
bulging of permanent dental germs often obscures
topographic features of this region, and Minugh-Purvis
(1988) found this feature also largely obscured in many
modern children of similar dental ages.

In her excellent study of non-metric variability of the
H. sapiens craniofacial skeleton, Coqueugniot (1998: 84)
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FIGURE 3. a) Comparisons of growth in mandibular symphysis thickness from mid-childhood through adolescence, b) comparisons of mandibular
symphyseal growth in vertical height from mid-childhood through adolescence.

found the highest modern incidence of absent incurvatio
mandibulae anterior to occur in pre-adolescent children.
In her large sample of 110 modern European children of
this developmental age, 69% lacked this feature. She found
the majoridifference between the expression of this feature
in Neanéerthals and modern humans to appear in
adolescence — when the feature is strongly and consistently
present in modern children but absent in Neanderthals.
Mallegni and Trinkaus (1997) found the incurvatio
mandibulae anterior weakly expressed in 30.7%; very
weakly expressed in 7.7% and absent from 61.5% of their
juvenile Neanderthal sample. However, among the four
Neanderthal juveniles of comparable developmental age

as Sipka 1, only one, Hortus 2, possessed even a weakly
developed incurvatio mandibulae anterior while the other
three lacked the feature entirely.

Lingually, Jelinek (1965) and Vi¢ek (1969) noted the
presence of weak impressions for the genial musculature,
although both note the presence of weak genial — what
they term "mental” spines, as well as a genioglossal fossa,
in Sipka 1. The presence of these features is of considerable
interest as it has, for some time, been recognized that in
modern humans, the attachment of mm. genioglossus and
geniohyoid are expressed as small prongs, the genial
tubercles or spines, while in most earlier hominids the
symphyseal attachment sites for these muscles are
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expressed as small pits or fossae. Vicek (1969) notes the
presence of these features in several Neanderthal
specimens, so that they should be considered part of the
Neanderthal range of variation. Nevertheless, the majority
of Neanderthals that V1&ek examined lacked genial
tubercles and, significantly, those with them also possessed
a genioglossal fossa. Coqueugniot (1998) found the
genioglossal fossa strongly expressed in 9 of 15 immature
Neanderthals. Among those of comparable developmental
age as Sipka 1, she reports that only a single specimen,
Krapina 52, exhibited weakly developed fossa genioglossi.
However, her examination of this trait in the Skhul/Qafzeh
specimens as well as in early Upper Palaeolithic children
found the presence of this character significantly elevated
over its frequency among the modern children but not
significantly different from immature Neanderthals (1998).
Thus, in and of itself, the presence of this feature, which is
weakly, not markedly, expressed in Sipka 1, is neither
incompatible with a Neanderthal nor an early H. s. sapiens
designation.

On the inferior aspect of the mandibular symphysis, the
attachment site for the anterior digastric is quite extensive
and well-developed in Sipka 1. This is true of most juvenile
Neanderthals, and not surprising in view of their large
masticatory apparatus. However, the digastric fossae are
not only larger in Neanderthals than in modern humans.
According to Mallegni and Trinkaus (1997) these muscle
attachment fossae are oriented primarily posteriorly in
modern humans (an observation with which I would
disagree based on having viewed numerous examples of
modern children with a postero-inferior orientation of these
fossae) whereas they are oriented postero-inferiorly in 7
of 8 immature Neanderthals examined by these authors.
Vigek (1969) reported that in Sipka 1, the digastric fossae
are oriented inferiorly. However, when the fragment is
positioned with the fully erupted teeth in the occlusal plane,
these fossae are oriented more postero-inferiorly (Minugh-
Purvis, pers. obs.) a finding consistent with most
Neanderthals and many modern children (Minugh-Purvis,
pers. obs.) of similar developmental age.

Also in the region of the basal symphysis, VIcek (1969)
noted the presence of a well-developed, anteriorly
projecting basal tubercle between the digastric fossae
responsible for a "cupid's bow" configuration of the basal
anterior mandibular margin. This feature, most likely
created by the strongly sculpted digastric fossae situated
bilateral to it, is consistent with the overall robusticity of
the Sipka specimen.

DENTITION

Metric comparisons

A consideration of the Sipka dentition also requires
attention in attempting to better clarify the taxonomic status
of this specimen. Smith (1982) and Wolpoff (1980) have
noted that metrically, the Sipka dentition falls at the lower
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end of the Neanderthal range but also falls well within the

range of early Upper Palaeolithic associated human remaing

from Europe. A comparison of Sipka with other Upper

Pleistocene dentitions is presented in Table 3. These

comparisons reveal that the Sipka dental metrics are closest
to the later Neanderthal means although falling within the
Krapina, Wiirm I, Wiirm II, and early Upper Palaeolithic
ranges.

Non-metric comparisons

Radiographs strongly suggest that the Sipka dentition was
taurodont. Taurodontism is a condition characterised by a
reduced construction at the cemento-enamel junction of

the tooth; an enlargement of the pulp cavity; and, in the -

molars, a decrease or complete elimination of that portion
of the root which is normally bi- or trifurcated.
Taurodontism is characterised by a considerable range of
variation from mild to marked. Keith (1913) restricted the
term to multiradicular teeth, although many authors
recognize this as a potential condition of all teeth
(Gorjanovié 1907, Vicek 1969, Kallay 1963, 1970a, 1970b,
and others) as uniradicular teeth may still be recognised
as taurodont by their more spacious pulp chambers and

reduced or absent construction at the CEJ. Neverthéless, ‘

in considering the size of dental pulp chambers, it is
important to discriminate enlargement of this region as seen
in taurodontism from the spacious pulp cavity of young
individuals in whom ongoing dentin deposition has not
yet reduced pulp chamber size as occurs in the teeth of
older adults. '

Keith (1913), following Gorjanovi¢ (1907), considered i
taurodontism a characteristic of Neanderthals, although the -

condition occurs in high frequencies in some living and
prehistoric H. s. sapiens (Shaw 1928, Tratman 1950,
Brabant, Kovacs 1961, Senyiirek 1939, Dahlberg 1960,
Pedersen 1949, Moorrees 1957) and is a finding in some
genetic syndromes of modern humans (Ackerman et al.
1973, Crawford 1970, McKusick, 1994, and others).
Because of its consistent inclusion in genetic syndromes,
the presence of taurodontism is clearly under some degree
of genetic control, a finding of interest considering its
higher frequencies and stronger expression in Neanderthals
compared with living and other fossil members of Homo.

Radiographic examination of the Sipka dentition reveals
that the developing permanent teeth did, in fact, have rather
large pulp chambers. This finding led Vicek (1969: 128)
to speculate that the cheek teeth of this individual may
have exhibited the marked degree of taurodontism so

characteristic of Neanderthals. There are two problems with

this assertion, however: First, examination of Upper
Palaeolithic associated H. s. sapiens reveals that the
presence of spacious dental pulp chambers is not
uncommon among early Upper Palaeolithic associated
specimens including individuals from Rocheril, Roc de
Sers, and Mlade¢ (Minugh-Purvis, pers. obs.). Thus,
taurodontism cannot be considered an exclusively
Neanderthal trait among European Upper Pleistocene
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people and, as such, cannot by itself be considered as a
definitive indicator of a Sipka 1's affinities with that group.
Moreover, because the relative size of the developing Sipka
pulp chambers are similar to those of comparably aged
recent H. s. sapiens, there is no evidence to suggest that
they would have been unusually voluminous later in life
(Minugh-Purvis, pers. obs.).

Other qualitative traits which have been noted in the
Sipka dentition include the lack of shovelling, a feature
commonly found in Neanderthals (Jelinek 1965, Crummett
1994). Other resemblances to Neanderthals include the
particularly strongly developed basal tubercle on the lingual
aspect of the I, and the strongly molarised crowns of both
the P; and P, (Jelinek 1965).

DISCUSSION AND CONCLUSIONS

Jelinek (1965) has observed that Sipka Cave is situated in
a remote, mountainous area of Moravia. In making this
observation, he suggested that the cave might have been a
refuge for Late Neanderthal populations living at the most
northern fringe of their geographical range and that,
furthermore, the Sipka people may have been
contemporaries of the robust early modern H. s. sapiens
inhabiting the Aurignacian levels at nearby Mlade¢ Cave.

Other remains displaying a mixture of Neanderthal and
more modern features are found in this area of Central
Europe. The Late Neanderthal Kilna adolescent maxilla
has been regarded as having some transitional features
(Smith 1982), while the later Gravettian associated
H. s. sapiens from Pfedmosti exhibit a number of archaic
characters in their morphology as well. Understanding this
mosaic of morphology in the rich central European fossil
record is critical for interpreting the pattern of Upper
Pleistocene hominid evolution, particularly with new
controversial evidence for the mixture of modern and
archaic features in the western European Late Pleistocene
(Hublin et al. 1995, Duarte et al. 1999, Tattersall, Schwartz
1999).

Gradual frequency changes in a number of so-called
Neanderthal traits across the European Neanderthal to
modern transition have been well-documented (Brose,
Wolpoff 1971, Smith 1982, Smith, Ranyard 1980, Smith
1994, Frayer 1984, 1992, Frayer et al. 1993, Wolpoff 1980,
1999, Coqueugniot 1998, and others). Conversely, the
gradual appearance and acquisition of modern features,
including chins, further demonstrate the morphological
overlap betwéen Neanderthals and the earliest H. s. sapiens
in Europe. For example, the Late Neanderthals from
Vindija, Croatia, dated to between 28,000-29,000 BP
(Smith et al., in print) exhibit symphyseal profiles ranging
from fairly vertical to the slight expression of a mental
eminence (Wolpoff 1989, Malez et al. 1980). In addition
Wolpoff (1989) notes that in these specimens, more modern
symphyseal morphology is accompanied by anterior teeth
which are smaller in size — particularly in breadth — than

those typically found in earlier-in-time Neanderthals. This
is the pattern of reduced anterior tooth breadth seen in the
Sipka 1 pre-adolescent.

In her excellent study of non-metric craniofacial
variation through ontogeny in H. sapiens, Coqueugniot
(1998) identified a fascinating evolutionary cascade in the
ontogeny of the mental region in Late Pleistocene and
modern children. This cascade involves three complexes:
the anterior mandibular depressions, number of mental
foramina, and the presence of a fossa as opposedto a spine
for the attachment of m. genioglossus. Although Sipka 1
does not preserve the region of the mental foramina, the
development of these other two complexes in the fossil
deserves some discussion.

Among Neanderthals, Coqueugniot found an increased
incidence of fossae genioglossi through ontogeny, with
100% of her oldest subadult sample exhibiting this trait.
Interestingly, the Upper Palaeolithic children lack this
feature in childhood although by adolescence, 75% of them
exhibited it. It is also interesting that none of the Upper
Palaeolithic infants had yet developed a genioglossal fossa,
although it was present in 40% of similarly aged
Neanderthals. Between 97% and 100% of the modern
children studied by Coqueugniot, from the earliest ages to
adulthood, exhibited an absence of the genioglossal fossa
(1998). Thus, although this feature does appear in modern
humans, it is extremely rare. In the Upper Palaeolithic
children of the same developmental age at death as Sipka
1, only 1 specimen was available for examination and
Coqueugniot reports it lacked the feature although she
found the genioglossal fossa well expressed in the Skhul/
Qafzeh sample, with 100% of those of the same
approximate developmental age as Sipka possessing the
trait. Thus, the fact that Sipka 1 possessed a genioglossal
fossa more strongly aligns it with Neanderthals, although
the fact that the specimen also possessed rudimentary
spines within its genioglossal fossa suggests that this
complex might have additional intermediate evolutionary
and developmental stages of expression. Among the adult
Neanderthals possessing mental spines, Vicek (1969) found
these particularly well-developed in La Ferrassie 1.
Whether Sipka 1's possession of a genioglossal fossa in
combination with a rudimentary development of the mental
spines, is indicative of a later Neanderthal pattern or is
simply a morphological variation found in Neanderthals
from the earliest to later populations, is not clear given the
available data.

Another trait for which Coqueugniot noticed a change
in frequency from Neanderthals to Upper Palaeolithic
associated to modern children was the anterior mandibular
fossae. These features were first described in some detail
by Arensburg et al. (1989) who linked them to the
acquisition of a pronounced chin. In Upper Palaeolithic
associated children these are always in evidence to some
extent, according to Coqueugniot (1998). However, she
found the incidence of anterior mandibular fossae in
Neanderthals dropped to its lowest around mid- to late
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childhood when none of the specimens exhibited marked
anterior depressions although one possessed weakly
developed fossae. As the Sipka child died in mid- to late
childhood, its lack of these features is consistent with a
juvenile Neanderthal rather than an Upper Palaeolithic or
recent modern child.

SUMMARY

The mandibular symphyseal fragment from Sipka
comprises the remains of a 10-10.5-year-old Neanderthal
male. Regardless of its precise dating, which may never
be resolved, Sipka adheres to the morphological pattern
seen in many Neanderthal children of similar
developmental age, while also showing hints of features
known from a number of late Neanderthal specimens. Thus,
this review of the morphology of Sipka 1 agrees with
previous designations (Jelinek 1965, 1969, Smith 1982,
Wolpoff 1980, 1999) of this child as a late Neanderthal.
Additionally, this study provides further evidence of the
remarkable similarity between Neanderthals and the
earliest modern Europeans who followed them in time —
yet more support that significant genetic continuity
characterised the Upper Pleistocene hominid populations
of Europe.
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