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Hominid skull fragments from Late
Pleistocene layers in Leine Valley
(Sarstedt, District of Hildesheim,
Germany)

Three cranial fragments were recovered from coarse-grained deposits
dug up by a suction dredge from gravel pits on the Leine river flats in
the vicinity of Sarstedt (northwestern Germany). Also recovered were
a number of artefacts which, upon careful inspection, could be
assigned to the Middle Paleolithic. The geological pattern of the
Leine Valley in this region suggests that these fragments were
deposited in the lower terrace during a yet undetermined warm
period—possibly Brörup or Odderade—during the Weichsel glacia-
tion. However, attribution to the Eemian period or a Saale intersta-
dial cannot be ruled out. The features of the Sarstedt (Sst) I infant
temporal are known from Neanderthals (e.g., Weimar-Ehringsdorf,
Engis, Krapina 1) and can be seen in specimens from the European
late-Homo erectus group as well. Subadult individuals do not always
exhibit full development of features characteristic for adults and—to
some extent—anticipate the succeeding developmental stage (i.e.,
neoteny). The Neanderthal autapomorphies characterizing the frag-
ments of the occipital and the parietal are certainly consistent with
assigning both unequivocally to the species H. neanderthalensis. The
presence of Middle Paleolithic artefacts recovered from the same
deposits are commensurate with the presence of Neanderthals. How-
ever, there is no clear contextual association of any archaeological and
fossil human material. Future DNA research will hopefully add up to
the established morphological picture.
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Introduction

Human fossil remains are often not
recovered during systematic excavations but
unfortunately are either collected as surface
finds, as is the case, for example, in Kenya
by the Leakey group, or have been
recognized at a later date (Grolle, 1998;
Stoddard, 2000). In Germany, several
potentially significant fossil human remains
have been recovered in such circumstances,
particularly from sand and/or gravel deposits
dredged out of buried strata. Examples of
0047–2484/01/080133+08$35.00/0
such finds during the last two decades
include the frontal from Hahnöfersand
(Bräuer, 1980), the parietal fragment from
Neuwarendorf (Czarnetzki & Trellisó
Carreño, 1999), and the posterior cranial
vault from Reilingen (Czarnetzki, 1989;
1991; 1995). Here we report the recovery of
three human cranial bone fragments from
the same type of deposit by amateur collec-
tors Otrud and Karl-Werner Frangenberg
at the locality of Sarstedt in the District
of Hildesheim, northwest Germany (Figure
1).
� 2001 Academic Press
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The Sarstedt human remains comprise a
relatively complete temporal bone (Sarstedt
I=Sst I), an occipital fragment (Sst II), and
a fragment of a left parietal (Sst III). These
specimens were found on the surface of
gravel pits located in the western part of the
Sarstedt village. The site is 62 m above sea
level and is located at coordinates
9�49�26.6� east and 52�14�12� north. Sst II
was discovered on 8 November 1997, in
a gravel pit belonging to the company
‘‘Steinhäuser’’. Sst I and Sst III were found
on 2 January 1999, and 30 October 1999,
respectively, in a gravel pit belonging to the
‘‘Kies und Bau Union (KBU)’’.
Results and discussion
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Figure 1. Map showing the site of Sarstedt and further locations where Middle Paleolithic artefacts have
been found. 1: Sarstedt (asterisk), 2: Jeinsen, 3: Reden/Hardenbleck/Rethen, 4: Hannover-Döhren,
5: Lehder Berg, 6: Salzgitter-Lebenstedt, 7: Lichtenberg, 8: Bottrop, 9: Herne, 10: Warendorf-
Neuwarendorf (2–10; filled triangles).
Geology
The site where the three cranial fragments
were recovered lies on the Leine river
flats, where the flats have an extension of
11

2
–2 km. The site exhibits the following

stratigraphic sequence (youngest to oldest)
based especially on the detailed examination
of drilling cores number S66, S328 and G17
(Schmid, 1983): layer 4, river flat loam of
Holocene context (1–2 m thick); layer 3,
gravel from the Leine lower terrace (5–7 m
thick), older than the highest level of glacia-
tion (25 ka BP after Schirmer, 1998, 1999);
layer 2, fine meltwater sands and clays from
the Saale glaciation to a depth of at least 9 m
(only present in a narrow channel); and
finally layer 1, clayey marl from the Santon
Formation, Upper Cretaceous.

In the valley incision formed by Saale-age
meltwater, the Leine amassed the lower
terrace. This occurred possibly even before
the late Saale glaciation, but certainly no
later than the Weichsel glaciation (Schmid,
1983). All calcified, decalcified, and iron-
bearing deposits from interglacials, inter-
stadials, and warm oscillations were
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Figure 2. Geology of the western Leine valley in vicinity of Sarstedt (redrawn by R. Czarnetzki from
Schmid, 1983). Abbreviations used: RL=river flat loam of Holocene age, SG=sand and gravel of the
Weichsel glaciation, GLT=gravel from lower terrace of Weichsel glaciation, Ls=Loess of Weichsel
glaciation, S=sands of Weichsel glaciation, G=gravel of Saale glaciation, MS=Meltwater fine sands of
Saale glaciation, SwG=sands with gravel of Elster glaciation, SC=Santon formation from the Upper
Cretaceous.
essentially eroded away by subsequent
glacial activity. Thus they are either not or
negligibly represented in the core profiles.
They are comparable to the Holstein-aged
clay lenses in the upper Rhine valley, with
their warm period fauna, particularly large
mammals like Hippopothamus, Cervus ela-
phus or Elephas antiquus (Bartz, 1982). On
the steep western edge of the valley, gravel
deposits of the Elster-aged middle terrace
(SwG in Figure 2) accumulated (Rauch,
1978).

Layer 4 (RL, Figure 2) in this region was
removed prior to the onset of dredging.
Therefore, bones and artefacts recovered
from the dredging activity belonged
exclusively to layers 3 or 2 which are of
Pleistocene age (Schmid, 1983). Due to the
adhering poor clay and fine sand granules, it
can be established that Sst I was imbedded
in a tiny residue of an Eem- (>115 ka) or
Brörup- (>65 ka) or Odderade- (>58 ka)
aged decalcified layer (Schmid, 1983;
Probst, 1986; Frenzel et al., 1992; Schirmer,
1998, 1999), while Sst II and Sst III were
imbedded in a nondecalcified residue.
Moreover, there is no evidence that the fossil
humans originated from humus deposits,
which are unequivocal proof for warm
periods in this region. The brownish color-
ing of the three Sst specimens stems from
the iron-bearing gravel deposits at the site.
According to Hamm (1949) such an effect is
particularly characteristic of warm periods
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and warm phases of the Middle and Late
Pleistocene. Traces of incrustations of iron
oxide deposits still adhere to Sst II. Hence,
these must originate from the (older)
horizon B of Saale-age rubble where such
dark incrustations are frequently present.
The coloring of the younger horizon A is
characterized by a more light brownish color
without incrustations (Hamm, 1949).
Archaeology
Field collection by O. and K.-W.
Frangenberg (pers. comm.) was not only
restricted to human remains. Nine artefacts
also were recovered over a period of three
years. The artefacts represent handaxes,
bifacially worked scrapers and discoidal
cores typical for a Middle Paleolithic context
(Jakob-Friesen, 1949; Bosinski, 1967;
Zedelius-Sanders, 1978; Veil et al., 1994;
Pastoors, 1996) (Figure 3). The tools were
made of grey erratic flint exhibiting various
degrees of patination and gravel contusions.
These features indicate different tapho-
nomic histories for the various artefacts. It
remains unclear whether the finds are part of
a single archaeological assemblage, originat-
ing from various more or less concurrent
and/or nonconcurrent sites, or derive from
concurrent and/or nonconcurrent so-called
‘‘off-site’’ activities (Roebroeks et al., 1992).
Even though tool typology indicates a
Middle Paleolithic context, the finds do not
contribute to a more precise dating of the
recovered human remains.
Figure 3. Different artefacts of erratic flint from Sarstedt. 1: handaxe, 2: bifacially worked scraper, 3: small
oval handaxe. Gravel contusions are indicated separately.
Morphology
Sarstedt I consists of an intact right tem-
poral bone (Os temporale) [Figure 4(a)]. In
all likelihood, it belongs to a female indi-
vidual. This assessment is based on the
evaluation of the internal acoustic meatus
following the methodology of Wahl (1982)
and Albrecht (1997) and the unpublished
results of research on the petrous part (Pars
petrosa) of early infant stage individuals
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Figure 4. Morphology of the three Sarstedt specimens. (a) Lateral view of temporal bone (os temporale)
(Sst I). Note the course of the squamous suture (s. squamosa) and the large mastoid portion (pars
mastoidea). (b) Rear view of the occipital bone fragment (os occipitale) (Sst II), showing the suprainiac
fossa (fossa suprainiaca), the occipital torus (torus occipitalis), and the occipital bun. (c) Internal table
(tabula interna) of the left parietal (os parietale) (Sst III) featuring three minor branches (rami minores)
of the posterior branch (ramus posterior) of middle meningeal artery (arteria meningea media) and the
parietal foramen (foramen parietale) (top=occipital, bottom=frontal portion).
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at the Institute of Forensic Medicine,
University of Tübingen (Graw, 1998;
Forschner, 2001). The Sst I individual
apparently died in the middle infant (Infans
I) stage (approximately 2–4 years of age).
The estimate is based on the ossified tym-
panic ring (anulus tympanicus), while the
petrosal apex (apex partis petrosae) is not
yet completely ossified. The temporal
squama is characterized by a course of the
squamosal suture that runs in a straight line
from the parietal notch to the apex of this
suture. A further feature is the relative
length of the pars mastoidea, measured from
the parietal notch to asterion, which com-
prises almost a third of the specimen’s total
length in an antero-posterior direction. In
both features, this temporal corresponds to
the morphological pattern exhibited by tem-
poral bones from Weimar-Ehringsdorf,
Engis or Krapina 1, and diverges markedly
from those of younger specimens of modern
humans. The suture is rounded overall, and
the relative size of the mastoid part is smaller
which is typical for modern humans but is
never observed in Neanderthals (Czarnetzki,
pers. obs.; Minugh-Purvis et al., 2000). The
mastoid process is small with a convex
curvature and a broad single mastoid notch
(fissura mastoidea). The curvature displaces
the apex of the mastoid medially, as is the
case in all representatives of the species
Homo neanderthalensis (Czarnetzki, pers.
obs.). The external acoustic porus (porus
acusticus externus) is similar to that of
the Krapina 1 specimen (Radovc̆ić et al.,
1988).

The mandibular fossa exhibits nearly
identical dimensions in antero-posterior and
medio-lateral directions. Taking into
account the likely age of the specimen, the
tympanic part (pars tympanica) is very pro-
nounced, measuring 2·64 mm in anterior
thickness. The impressiones digitatae of the
cerebral temporal lobes are distinctly
formed. The sharp-edged form of the ridges
suggests a weak pathogenic effect relating to
a hydrocephalus internus in this specimen
(Psenner, 1974). Osseous porotic deposits
on the tabula interna are pathological
signs of foci of a nonspecific meningitis.
These deposits are independent from the
hydrocephalus internus in this specimen.

Sarstedt II is an occipital fragment con-
sisting almost entirely of the occipital
squama and a portion (a few square centi-
meters) of the nuchal plane from the right
side [Figure 4(b)]. Characteristic of this
fragment is the noticeably strongly indented
lambdoidal suture. The indentations are the
result of lambdoid ossicles (Wormian
bones), which were not recovered. The
specimen also exhibits a distinct suprainiac
fossa (28·05 mm long by 12·89 mm high)
which is delimited inferiorly by a continuous
torus [Figure 4(b)]. Standard radiography
and CT scans exhibit continuous and pro-
nounced shadowing on X-rays, which
underscores that the torus is indeed present.
The occipital squama is strongly distended
to the occipital, forming a chignon or occipi-
tal bun. All these features are typical of
Neanderthals (Stringer et al., 1984; Dean
et al., 1998). Vestiges of a sulcus cerebri are
formed at the tabula interna, running from
inferior lateral to superior medial. A sulcus
lunatus can also be observed, which lies
further distal in modern humans and is
normally located on the cerebellum.

Sarstedt III is a posterior fragment of a
left parietal [Figure 4(c)] from the region
near lambda. It is characterized by arterial
impressions (impressiones arteriosae), which
could only derive from a prominent
posterior ramus of the middle meningeal
artery. This variant has been exclusively
observed among ancestors of modern
humans (Saban, 1979). These impressions
are similarly formed to those on the frag-
ment of the parietal recovered from
Salzgitter-Lebenstedt (Hublin, 1984). On
the other hand, a striking feature of this
fragment is its curvature (conspicuously evi-
dent in CT scans) at the outer table, which
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commences directly at the sagittal suture
(sutura sagittalis) and extends laterally.
Curvature of this kind is only docu-
mented for representatives of the species H.
neanderthalensis (Sergi, 1974; Czarnetzki &
Trellisó Carreño, 1999). The outline of the
parietal is totally rounded in Neanderthals,
starting at the sagittal suture and ending at
the squamosal or parieto–mastoideal suture,
while in modern humans the upper part is
straighter from the sagittal suture to
the temporal line (Czarnetzki & Trellisó
Carreño, 1999).
Conclusion

The three cranial fragments from Sarstedt
are characterized by autapomorphies, indi-
cating that they derive from Neanderthals,
which are now classified by some researchers
as H. neanderthalensis. However, an attribu-
tion of the Sst I infant temporal to a late
variant of the European H. erectus (H. erectus
reilingensis) or to a transitional stage to H.
neanderthalensis (perhaps H. heidelbergensis)
cannot be excluded with certainty. Although
the morphology of H. neanderthalensis is
evident in the examined specimens, further
research is required to support this taxo-
nomic attribution.
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Plisson, H., Urban-Küttel, B., Wagner, G. A.
& Zoller, L. (1994). Ein mittelpaläolithischer
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