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Uranium-series dating of the hominid-bearing
travertine deposit -at Bilzingsleben, G.D.R.
and its stratigraphic significance

ABSTRACT:. The hominid- and artifact-bearing travertine deposits from Bilzings-
leben in G.D.R, have been dated by the 22Th/”*U method at 228,000 (+17,000—12,000)
years B.P. Correlation with the marine foraminiferal oxygen isotope record and
North-American/European speleothem records indicates that this travertine was
deposited during the penultimate interglacial, that is the Riigen-Warmzeit Inter-
glacial in the local glacial stratigraphic sequence. Related stratigraphic correlations
and some archaeological problems are égltueﬂy discussed - in view of this new
age a.

INTRODUCTION

The age and stratigraphic position of most hominid-bearing deposits
of Europe are, at present, very questionable outside the ©40,000 year
B.P. limit of conventional #C dating. A new method, uranium-series
dating, has been established for absolute age dating of calcium carbonate
speleocthems (Thompson & al. 1974; Harmon .& al. 1975) and more
recently tufas and travertines (Schwarcz 1977; Schwarcz & al. 1979).
Here we report the results of such dating of a hominid-and artifact-
-bearing travertine deposit at Bilzingsleben, G.D.R. and discuss the
stratigraphic and archaeological significance of this age determination.

The village of Bilzingsleben is located on the Wipper River in the
northern part of the Middle German Highlands between the Thuringian
Forest and Harz Mountains, about 35 km north of Erfurt (Text-fig. 1).



2 J. GLAZEK, R. 8 HARMON & K. NOWAK

The Bilzingsleben archaeological site occurs in the Steinrinne travertine
quarry which is located about 1 km south of the village and which
has been exploited since the 12th Century. Numerous fossils and artifacts
have been described from this site, and the first human skull here was
noted by v.Schiotheim (1818, 1820) although the exact location of the
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Fig. 1. Southern limits of .continental -glaciations in the southern part of German
Democratic Republic (simplified after Cepek 1967) in relation to the Bilzingsleben
travertine site

find was not described in detail. Since 1969 detailed excavation con-
ducted by the Landesmuseum {fiir 'Vorgeschichte, Halle a. Saale (Couniry
Museum of Prehistory in Halle upon Saale) has recovered several human:
skull fragments, over 60,000 flint artifacts, and numerous tools of rock,
bone, and antler (Mania 1977).

GEOLOGIC SETTING

The Bilzingsleben travertine deposits form an isolated plateau at
35 m above the Wipper River capping Lower Keuper marls and
dolomites. Gravel terraces are recognized at average elevations 30, 20,
10, .and 2—5 m. The gravels of the highest terrace contain flints and
abundant boulders derived from crystalline sources in Scandinavia
(Text-figs 2 and 3). These terraces are considered (Mania 1977) to be
Elsterian (30 m), Saalian (20 m), Wartian (10. m), and Vistulian (2—5 m)
in age respectively. The Bilzingsleben travertines in the Steinrinne
quarry fill a lake depression over the highest terrace which was formed
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as the result, of subsidence of a karst sinkhole and subsequently infilled
with travertine (see Text-fig. 4).

Over the gravels of the 30 m terrace mre 3-5 m of silt which have been
slightly eroded and fumows in the erosional surface infilled with peat-earth or
gley. soil. The travertine sequemce has, been deposited .on this soil, Within the
travertine the following lithologic sequence occurs: (I) 30—50 em of “sandy”, soft,
light brown itravertine which contains abundant, fossils, artifacts, and hominid
remains, as well as hard traveriine lenses; (IT) 50—80 cm of lake limestone:
(II1) 30—40 cm of soft, porous travertine; and (IV) 3—6 m of dense, dark brown
travertine.

The analyzed travertine sample was taken from unit I, the “sandy” travertine,
It consists of a dense, lighi brown tfravertine in which the original wvoid space
is less than 10%, Thin section examinetion reveals that this travertine is composed
of micritic calcite that originally precipitated on a substrate of plant tissue. Many
of the original voids have been totally or parially infilled: with radially oriented
sparite formed after decomposition of the plant stems. A small amount (<1%) of
fine quartz sand is present in some layers o.'f the travertine. The dark brown
travertine of unit IV. is a demse micritic calcite, but contains a substantial
admixture of detrital sand, clay, and iron oxide, and thus is unfavorable for
dating by uranium-series techniques. : '

Fig. 2. Quaternary iravertinez amnd terraces in the vicinity of Bilzingsleben
(after Moanfia 1977; simplified); arrowed is the excavation place in Steinrinne
. ¢ ua;
1 travertines amd Uﬂ-‘l.e't ke deposity, 2 ‘!Qo mn;{ermce gravels, 3 20—10 m terrace gravels,
4 loamg and piks of the lowest terrace :
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The age of the Bilzingsleben travertine is equivocal.. Wiegers (1928,
1940) and Mania (1974, 1976a, 1976b, 1977) have inferred a Holstein
(ie. Elster/Saale) age. However, other workers have suggested that the
deposit is younger, perhaps of Riigen-Wermzeit age (Cepek 1978) or
Eemian age (Woldstedt 1935, 1958; Vent 1955; Toepfer 1960, 1970; Werth
1922, 1925). Thus, radiometric dating of the Bilzingsleben travertine was
required to resolve this problem

URANIUM-SERIES DATING

The travertine chosen for analysis was a 150 g piece of the dense,
light brown, micritic calcite from -the bottom of a furrow filled with
soft “sandy” travertine (Text-fig. 4). This:sample was crushed, pulveri-
zed, and divided into four fractions of approximately equal size by
floatation. The four fractions were analyzed by standard uranium-series
techniques (Harmon & gl 1975). Each sample was dlssolved in dilute
nitric acid and a 22Th/?3¥U tracer and iron carrier solution added.
Radionuclides of uranium and thorium were subsequently coprecipitated
‘with iron hydroxide and. then individually isolated by ion exchange
and organic solvent techniques. After plating onto stainless steel discs
for counting, individual uranium and thorium isotope activities were
measured by alpha spectrometry-pulse height analysis. Measured isctope
activities were corrected for detector background, chemical yield, and
interferring peaks. '

The resultant uranium concentratmns, isotope activity ratios, and
calculated age for the Bilzingsleben travertine are here ‘presented
(Table 1). Only a single age of a 228,00071%00 years B.P. was calculated
because of the very close agreamenst in the 3¥U/®8U and 23Th/2%U
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Fig. 3. Schematic sectaon showing relation of {ravertine dqposrts to terraces near
Bilzingsleben (after Vitek & Mania 1977; simplified)
1 travertine amd other lake deposits, 2 terrace gravels, 3 slope amd loess deposiis, 4 loams
of the lowest terrace (EHolocene) ’
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Fig. 4. Section of {ravertine excavation In Stelnrinne Quarry near Bilzingsleben
(after Mania 1976a; simplified)
1 gilts, 2 soil profile on silts (black on top: gley horlzomn; wvertical dashing: peat-earth;
black spots in bottom: carbonate concretions), $ “sandy travertine (hominid-, artifact- and
bome-hesring dayer), 4 lake limestone, 5§ goft travertine, 6 hard iravertine, 7 fissure filling
with irevertine debris, 8 loess with travertine debris; armowed is the site of dated sample;
H -~ hominid bone fragments

isotope activity ratios for the four samples. We have confidence in this.
result because (i) 20Th/232Th ratios are high indicating that #Th activity

-is' authigenic and (if) **U/®*U ratios and uranium concentrations are

uniform indicating that the travertine had been not subject to post- -
~depositional Joss, or addition of uranium.

HOMINID REMAINS AND ARTIFACTS

The Bilzingsleben site is famous as one of the earliest discoveries of an
ancient human . skull (Schlotheim 1818, 1820), Subsequently, at the beginning of,
this ‘century, an amateur, G.A. Spengler had collected hominid molars and a small
parietal bone fragment in the Steinrinne quarry (Wiegers 1922; Manda 1977).
Movre. recent discoveries of hominid material incliude: one large amd one small

Table 1

Uranium concentrations, isctope activity ratios, and caleulated age for the Bilzingse
leben “wandy” travertine -

e ) Uranium 1
Sample . . e 230Th 234 230TH .
aunber ‘Descrzption °°"°;;;;7““"- 25y 760 397, | Ave, years B.P.

373 | eulk sample 4.4 0.92:0.02 | 1.22:0.02 | 202

374 | Fine fraction
.| /<270 mesh/ ' 4.3 0.93+0.02 1.2430.02 34

375 | Intermediate fraction : .
| 770 = 270 mesh/ a.5 0.91+0.02 | 1,1940.02 78

376 | Coarse fraction i
: />70 mesh/ 5.0 0.91+0.02 | 1.2130.02 76

Average of four
analyses 0.818:0.02 | 1.215;:0,02 | 97 | 228,000}37+9%0.
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fragment of os occipitale which fit together well in spite of having been found
at different times and dn different . places within the “sandy” ftravertine unit,
one middle part and one fragment of oz .frontale, and a molar (Grimm 1976;
Gmmm & Mania 1978; Grimm & gl. 1974; Mania 1974, 1975, 1976a, b, 1977 Mania
& Grinm 1974; Mania & al. 1976; Vitek & Mania 1977).

‘Taxonomic analysis by Grimm & al. (1974), Mania & al. (1976) and Videk &
Mama (1977) indicates that this lmmmnd maatena.l is characteristic of the form
Homo -erectus {(Dubois) which is similar to ‘the Vértesszollés material from
Hungary end which bears resemblince to the Sinanthropus III° md:lmdual from
Choukowtien (China) and the Olduvai 9 individual from Olduvai George (Tan-
zania).

The earliest archaeological materials from . Bilzingsleben consisted of about
800 ﬂin.ts considered by Wiegers (1928) to be Chéelen and by André (1939) to be
represmtatwe of a hand axe ‘culture. Later, Toepfer (1960, 1961, 1970) has
differentiated Moustérian korns and Tayacian points in this collection and assigned
a Pontiano-Moustérian character resembling that of Saccopasbore to the Bilzings-
leben artifacts.. However, finds during cecent excavations include small - flint
artifacts and larger pebble tools of gquarizite, quartz, porphyry, crystailiné: rock, -
and Musohe]kalk limestone as well antler, bone, and ivory for which Mania (19763,
1977), Miiller-Beck (1977) and fVléek & Mania (1977) suggest a Clactonian typology.

FOSSILS

- One very important feature of the Bilzingsleben site is fhat the archaeological
s:gmﬁcant traverfine 'deposit also confains an, abundance of floral and faunal
fossil material, This assemblage (Table 2) occurs primanly in the “séndy
travertine umit we have dated and thus also permits us "t6 reconstruct the
prevailing surface climate approximately 240,000 to 200,000 years ago.

Table 2 -
List of floral and faunal fossils associated with hominid remains and artifacts
in the Bﬂdngsleben travertine depomts

PLANTS - SNAILS VERTEBRATES'

/afur Vant 1955; see aleo
Werth 1925/

Jafrer Whhlaradt 19213 ses alec
- Pohlig 1866; Wist 1901

Jafter Keyser 1884; Pohlig :1886;
Wist 4901, 2903; Wiegers 1922;. -
.. Mania 1977/,

s

Characeae gen. at 8p. indat.

————er—

Picea .cf. gxcelsa Link.

¢f. Rubus sp.-

Acar cf. gssudoglatanua L.
Batula c¢f. pubescans the
Corylus avellsns L.
;guercua Spp.

Salix cf. cinerea Le

.Buxus sempervirens L.
cf. Rhododendron sp.

e —

Fraxinue cf, axcelsiot L.

i | et tr—t

Vitrins slongate Brap.
Zonites vorticillua ‘#8r.

P!tula larig Mke.
Frugiuicola usbrosa Par:sch
Dibothrion bidens Chemny
Diborhrion e

Cepasa neno;e;la Le
Eulots? chougustania Tournoulis
Clausilis pumils C. Pfeifs

{ cleusilia tymide Rossn.

Clausilia filograne Roash.
Oreula doliolum Bruge

Igthaia clsustralis Gradl.
Vertigo moulineians Dup.

Verrigo pusilla MUll.
vallonia costellata Al. Br.

Azeca Bchulziana wost
Belgrandia germanica Cless.
Neritina cf. gratolouginpa Kenn.

Cyprinidee gen. et sp. indet,
Aves gen. et sp. indst. .
Gesgor cf. fiber L.
Trogontherium &pe.

glis glis L./ -

Canidas gen. ot ap. indete
Ursus, cf. arctos t. ’
Felidae gsn. et sp. indate
Palasoloxodon antiquus /Fale,/
Msimuthus primigenive /Blus.f
Equus cf. caballug L.
Oigerorhinus mercki /J8g./
Bovidae gen. et sp. indete
Cervus cf, alaphug L.

Capreolus cf. caprsolus /L./
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.~ The climate at the time of deposition of the. discussed “sandy” travertine was.
slightly warmer than at present and thus of interglacial character, The plant
and vertebrate assemblage further suggests a forest environment and a K mean
annual femperature about 1.5 to 2.0°C higher than at present withowt substantial
winter frost. This interpretation differs slightly from ihat of Vitek & Mania
(1977) who have postulated a steppe environment both warmer and drier than
at present based upon snails which were probably found in upper layers at
the sequence. :

DISCUSSION

The classical glacial stratigraphy of Northern Europe was established
by Keilhack (1926) who mapped the moraines of the Fennoscandinavian
ice sheet in north-central Germany. These endmoraine systems which
cross the Netherlands, Denmark, Germany, and Poland were originally.
named “Weichsel”, “Warthe”, “Saale”, and “Elster”. Previously the
Warthe moraines has been grouped first with the Weichsel (Keilhack:
1926) and later with the Saale (Woldstedt 1954; Cepek 1967), but Picard
(1964) has argued that it deserves the status of a full glacial cycle. Our
dating of the Bilzingsleben travertine supports this view and permits
us to directly correlate portions of the Northern Europe' glacial strati-
graphy with the well studied marine foraminiferal oxygen isotope record
- which is the most complete record of Pleistocene glacial history presently
available, ,

Geological evidence at Bilzingsleben indicates that the travertine
sequence and associated archaeological materia]s are younger than
Elsterian in age, but beyond this there has been no consensus as to the
exact stratigraphic age of these deposﬂ;s The floral and faunal fossil
assemblage requires deposition during a period of interglacial climate,
but until now it has not been possible to be more precise. This
ambiguous situation at one time or another, has resulted in the
assignment of the Bilzingsleben travertines, to the Elster/Saale (Wiegers
1928, 1940; Mania 1974, 1976a,b, 1977), the Saale/Warthe (Cepek 1978)
or the Warthe/Weichsel (Werth 1922, 1925; Woldstedt 1935, 1958; “Vent
1955; Toepfer 1960, 1970) interglacial periods. From our 2Th/2%U age
of 228,000 ¥ 1708 years B.P. we can, by direct correlation with- Stage 7
of the marine 180 record (Shackleton & Opdyke 1973) and the European
and North American speleothem chronologies (Harmon & al. 1977; Atkin-
son: & al. 1978), conclusively say that the Bilzingsleben travertine was
deposited during the penultimate interglacial period. This indicates
a Rigen-Warmzeit stratigraphic age thus . elevates this warm event
to the status of a full interglacial period between the Saale and Warthe
glaciations.
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ckleton - & Opdyke 1973) which indicate major
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tions (Broecker & van Donk 1870) which are considered to represent major glacialfinterglacial

boundaries, and the stratigraphic poeltion of the Bilzingsleben travertine deposit, The Rigen-

-Warmzeit, here elevated to full interglaclal status, has previously been considered (Cepek
11967 as an interstadial phase within ‘the Saalian glacial sequence
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Having established the Riigen-Wermzeit as the penultimate inter-
glacial, it is thus also possible to further correlate the Northern Europe
glacial stratigraphic record with the marine 180 record (Text-fig. 5).
The Weichsel and Warthe glaciations are now shown to be younger than
isotope Stage 7. From MC dating, it is clear that the Weichsel directly
correlates to Stage 2, the last glaciation in the marine record. These
moraines overlie type Eemian Interglacial deposits which, in Denmark,
cut through Warthe moraines. The Warthe must therefore correlate with
isotope stage 6 and the Eemian of Denmark with Stage 5. The age of

the type Eemian in the Netherlands is more problematic because here
these -marine beds are sandwiched between Weichsel tills on the top
and Saale ground moraines on the bottom. The Saale moraines must
be at least of Stage 8 age and more likely of Stage 10 because varves
in the Bad Kosen area are overlain by loess and soils of three glacial
cycles (Kukla 1977). The age of the Holstein Interglacial and Elster
Glacial are not firmly fixed by either absolute dating or geologic
relationships. There is evidence to suggest that the type Elster may be
composed-of multiple glacial events and thus be more complicated than
the younger glacial deposits..

Correlation between the various glacial stratigraphic records of
.Europe is-a more difficult matter. Certainly the major glaciations in
the Alps, Fennoscandmavm, and the North Sea must have been
synchronous -‘However, there is no reason to believe that_ advances of
individual glacial lobes in different areas had to have been contem-
porangous or that the glacial deposrl:s preserved in different areas of
Europe - must be of the same age. For example, the third moraine or
till 'in a stratigraphic sequence in two different regions may not
necessanly 'be of the. same - absolute age or, because of possible -gaps
in the record, may not even reépresent the same major glacial event.
Thus, the only safe technique for correlatlon between regions is one
based on absolute age dating.

We have shown that the Bilzingsleben travertine can be assigned
to the Riigen-Warmzeit Interglacial period based upon its' age of
228,000* 29% - years B.P. Direct correlation can be made to Poland where
the Lublin Interglacial (Srodof 1969; Rézycki 1979) has been recently
‘dated by thermoluminescence techniques at 245,000+45,000 years B.P.
(Lindner & Prészyfhiski 1979) and to the Western U.S.S.R. where the
Odintsovo Interglacial has likewise been dated at 227,000128,000 and
236,000+ 25,000 years B.P. (Zubakov & Kochegura 1973; Zubakov 1978).
Therefore, one can_conclude that these 1nterglac1£15 all represent the
penultimate mterglacml event  in their respective glacial stratigraphic
records. Overlying .deposits must be younger and underlymg deposits
older, but it is dangerous to attempt further .intra- or interregional
correlations: without -additional absolute age determinations.
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1t is obvious that archaeplogical .and geological correlations pre-
dominantly based upon the antiquated concept of only four Pleistocene
glaciations must be permanently discarded. It is becoming quite clear
that many archaeological localities assigned to one or another inter-
glacial on meagre field evidence are miscorrelated. For example, the
Ehringsdorf travertine sequence long considered to be of Eemian age
and the Westbury-sub-Mend1p deposits thought to be of Cromenan age
both have turned out to be of penultimate interglacial age (i.e. 200,000—
—230,000 years B.P.) when dated by uranium-series techniques (Kukla,
1977; Schwarez, pers. comm.). It would thus appear that a correlation
of thege two wites with the Bilzingslebén depomts we have studied is
reasonable.

In summary, it is demonstrated that the Bilzingsleben archaeological
materials were deposited about 228,000%170% years B.P. during the
pe-nultlmate interglacial. This age permits direct correlation of the local
glacial strat1graph1c sequence with the marine %0 record and elevates
the Riigen-Warmzeit event to full’ interglacial status. This result also
suggests that two hominid types, Homo erectus (Dubois) from Bﬂzmgs—
leben and Homo sapiens L. from Swanscombe/Steinheim, as well as two
cultural industries, the" Clactonian and Acheulian, coexisted in Europe
during the penultimate interglacial. Further archaeometric studies should
serve to mmphfy the pattern of hominid evolution’ and correlation of
ancient industries and resolve such problems as the three different ages
cited by Collins (1977) for the British Acheulian. '
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DATOWANIE METODA URANOWO-TOROWA . TRAWERTYNOW
ZAWIERAJACYCH SZCZATKI LUDZKIE Z BILZINGSLEBEN

(Streszczenie)

.. Trawertyny wydobywane w kamijeniolomie Steinrinne w Bilzingsleben kolo
Erfurtu w Niemieckiej Republice Demokratycznej (fig. 1.i 2). znane sg Jjako
bogate stanowisko archeologiome, kibre obok zabytkéw kultury klaktonskiej,
zawiera takZe mzczgtki Homo erectus (patrz Grimm & al. 1974, Mania & al. 1976,
Vitek: & Mania 1977) oraz roflin, §limaléw. i kregowcéw o charaktierze inter-
glacjalnym (tab. 2). Trawertyny te, osadtone na wysokim tarasie, rzeki Wipper
(fig. 2 i 3), zaliczane byly do interglacjalu holsziyhskiego (Wiegers 1928, 1940;
Mania 1974, 1976&,.1), 1977) lub eemskiego (Woldstedt 1935, 1058; Vent 1955; Toepfer
1960, 1970); ostatmo Cepek (1978) wyrazil \pmypruszczenie, iz mogg one odpowmdaé
ociepleniu Rugii. .

Probke zbitego trawertynu pochodzaca z dolnej warstwy zawierajgcej szezatki
ludzkie, zabytki i kosci zwierzat {fig. 4) datowano metodsg **Th/AMU (por. Harmon
& al. 1975). Dla wickszej pe-wmé(i datowania prébke pokruszono 1 rozdzielono

na fra.kq]e, ktbre anahmwano osobnwo - (tab., 1). Pondewaz wyniki ‘oznaczen sa

bardzo bliskie, moima bylo wyliczyé jeden wiel 228.000*17000 1at termu.

Otrzymana data pozwala skorelowaé stanowisko Bﬂmngslelben z 7 pozlomem
180 w osadach glebokomorskich (por. Shackleton & Opdyke 1973), = ociepleniem
Rugii i interglacjatami lubelskim i odincowskim w lokalnych podzialach plejstocenu
europejskiego (fig. 5), a takze z datowanymi t3 samg metods stanowiskami archeo-
logicznymi Ehringsdorf (NRD) 1 Westbury-sub-Mendip (Anglia). Jednoczesnie data
ta dowodzi, Ze w przedostatnim interglacjale egzystowaly obok siebie w Europie
Homo erectus i Homo sapiens oraz odpowiadajace im kultury (klaktonska i aszel-
ska).
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