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Uranium-series dating of the hominid-bearing 
ttavertine deposit· at Bilzingsleben, G.D .R. 

and its stratigraphic significance 

ABSTRACT:. The hominid- and artifact-bearing travertine deposits from Bilzirigs
leben in G.D.Ko have been dated by the IIOThJlMU method at 228,000 (+17,000-12,090) 
years B.P. Correlation with the marine foraminiferal oxygen isotope recofd and 
Nor:th-Amerlcan/European speleothem recorIds indicates thM tbis Ibravert4ne was 
deposited during the penultimate inte:rcIacial. that is the BUgell-Warmzeit IntCll'
glacial :in the local g1aolal stnitigraphic sequence. Related 8~bi<: O(JI!re1.ations 
and some ar.chaeol<Jgical problems are ,brieUy diac11lllled· in view of this new 

age data. 

INTRODUCTION 

The age and stratigrapbic position of most hominid-bearing deposits 
of' Europe are, at present, very questionable outside the cx>40,OOO year 
B.P~ · limit . of conventional l'C daIting. A new method, uranium-series 
dating, has been established for absolute age dating of calcium carbonate 
speleotheDlS! (Thompson & a.l. 1974; Harmon .& al. 1975) and more 
recently tufas and travertines (Schwarcz 1977; Schwarcz & a1. 1979). 
Here we report the results of such dating ofa hominid-and artifact
-bearing travertine deposit at Bilzingsleben, G.D.R. · and discuss the 
stratigraph1c 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 'I'huringian 
Forest and Ha·rz Mountains, about 35 km north of Erfurt (Text-fig. 1). 
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The Bilzingsleben archaeological site occurs in the Steiminne traveriine 
quarry which is located, about 1. km south of the village and which 
has been· exploitecI since -the 12th Century. Numerous fossilS and lU'lf;ifacts 
hav~ been descrih.ed from this site, and the first hunian skull here was 
noted by v.Schlotheim (1818, 1820) although the exact location of the 
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ng. 1. Southem liimita of ,COIlItdnenltal·gladatlons in the southern part .of German 
Deanoc:ratic Republic .(simpl4fied after ~ 196'1) in relation to the Bilozingsleben 

travertine site 

find was not described in detail. Since 1969 detailed excavation con
ducted by the Landesmuseum fUr Vorgeschichte, BaDe a. Saale (Country 
Museum of Prehisrory 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 d~posits 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~ m. The gravels of the highest terrace contain flints and 
abundant boulders derived from cryWilline 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~ result . ~f iSUbsidence ofa lam.rt sinkhQle. and ~bsequently infilled 
wi~travertine (see Text-fig. 4).' . 

Over ;the ·gravelS of the 30 m ,terrace ' a<re 3->-5 ID. of sUt which' have been 
slightly eroded aDd .tUlU"lOWS :in ,t-he e:rosiorud 5I.1rface mfilled with peat-earth err 
gley .. soil . . ThetravertJme ¥q1lelllCe bas , bes.J:d.eposlted ·OJl this . soil. wtthin the 
travemne the followiDg H'tbologic seq~ ()CCUJ1J: (1) .30-50 cm (lit "SaruJy", sort, 
Ugbt brown travertioe whiCh cootadJis a.b1mdant, foss1l8, Brlifacts, 8od ' hoJninid 
remains, as well ashani flravertine lenses; (11) 50--80 Cm ol lake limestone; 
(111) 30--40 .ern of soft, porous travertine; and (IV) 3-6 m o.f dense, dark brown 
travertine. 

The analy.zed tbraverUne sample was <taken from unit I, the "sandy" 'bravertine. 
It conslets of a dense, light brown travertine in wh1ch the oriIinal void space 
is less than If}O/o. Thin seCtion examloatian reveala that this tl"averiine is composed 
of imicri.tic ealcite that originally PrecJpJ.tated on a substrate of ' plant 'liissue. Many 
of the .000igLnal voids have Ibeen totality or jp8l'tially ;inf.illed:With ~dia4.ly oriented 
sparlteformed a:fiter '~~ition of the plant .&!;ems. A small amount «10/0) of 
fine .. quarlzsand is present in some layers.of the tra~. The dal'k brown 
tnvertine of umt lV, is a dense .micritie Calcite. · but coo.ta.inS . a sUbstantial 
ildrD:txture of detrrta1 aand, clay, aDd iron (;xi~ and thds . <1s untavorable fo~ 
.datdn:g by uranirum-eeries techniq1.iefJ. 

.~.::.~:. . 
::: .......... ~. O.5km 

Fdg. . 2. Quatema!'Y trave.rtines and temraces in t.bel vicln.ity of Billzings.le'ben 
(aftf?T Manila 1977; sim,P1tfied); al"rt7Wed is the excavation place in Ste1nrlnne 

, ' QuaI1I'Y 
1 tr,avel'tines <and 0Ithe&' II8Iae ~ :r 10 m rtCI'IIICe II\'$vels, 3 ~O m terl'llCe gr,avell. 

4 IIoBmI aod IIIiI8 01. the lowest terrace 
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The age of the Bilzingsleben travertine is equivocal. , Wiegers(1928, 
i940) and Mania (1974, 1976a, 1976b, 1977) 'have inferred. a , Holstein 
(i.e. Elster/Saale) age. However, other work~rs 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, 192~). ThuS; radiometric dating of the Bilzirigsleben 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, micrltic 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-sl:!ries 
teChniques (Harmon & at 1975). Each ,sample was dissOlved in dilute 
nitric acid aIlld a ~alU 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 ~lvent techniques. After plating onto stainless steel discs 
for countiD.g, individual uraniUm and thorium isotope activities were 
measured by alpha spectrometry-pulse height analysis. Measured isotope 
activities were corrected, for detector background, chemical yield, and 
inter£erring peaks. 

The resultant uranium , concentrations, isotope activity , ratios, and 
calculated age for the Bilzingsleben travertine are , here presented 
(Table 1). Only a 'single age of a 228,OOO:;:~U: years RP. was calculated 
because of the very close agr-eemeDJt in the !NU/mu and tI'Th/zs&U 

sw 
Steinrinne 

_1 ~217777J3~4 ... ~ ~ 50 Om 

NE 
m a.s.l. 

180 

160 

140 

Fig. 3. Schematic section Slbowing !relation o.f travertine qeposiis to termees near 
Bi:1zingLs;letben (after Vll:ek & Mania 1977; simplified) 

.1 tl'IIver1dlne aad oIhec lake ~, ' J terrace graveJB, 3 IIIIq)e IIIIld lOess d~tIt, 4 loamB 
of the Iowestt«race (Hiolocene) -
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.Fig. 4. Section of' tlraveriiDe ex1:B~OIl . f.n steJnrhme Q\I8'XTY Ilear BiIlzfDgsleben 
(cijter MaDda 19'16&; simplifled) 

I .... J IIOlIl pI'OftIe on IIIIIIIIr (b1Oo1c on top: ~ bQrbxm; tl87'ttoaJ dahaal1: peat-earth; 
blade 8JIOW in bottom: carbonate concretioDB), , "B8Ddy traverttne" (hom1D1d-, artifact- and 
bclIle-beIIrtAI layer), • lake ~ • at tnwl!l'llllde. • bard uaver.td.ne, , tlaaJre fI.I.IkIg 
wW1 tr.-venlne debrb, , IIIDa8 'W@ trava'llillDe de1mlli; lb'IOIWed Ja the lIIIte Of dated Nmple; 

B . - hom1D1d bone fniJmentll 

isotope aotivity ratios for the four samples. Wehaveoonfidence in this . 
result because (i) uOThJU2Th ratios are high indicating that tsOTh activity 

.-is authigenic arid (ii) IMUJllSU ratios and uranium concentrations are 
uniform indicating that the travertine had been not subject to post"': 
-dePomtional' loss. o~ addition of uranium. 

HOMllNlD REMAINS AND ARTIFACTS 

The ~ de. :is ~amou.s as one of the earliest discoveries of an 
ancient bwnan skull (Scblotheim 181a, 1820): Subsequeobly, at the beg:imung at 
this.ceo'tul.'y, an ~ur,G.A. SpeQgltlT h;ad collected llQIlliri4imolaTS and a small' 
parietal bone1!ragment 1il the steinll'iDne QuarrY (W.iegers 1922; Mania 1977). 
M~. recent discoveries of :Qom,inid materdal inclUde: one large and .one small 

Table 1 
Uranium concentratLons, isotQpe ~vUy raUos, and calculated age for the Bilzings .. 

letben' ''sandy'' kavertine . 
. ... 

Samp'le U~"n1um 23QTh ~ ~~Th 
nUllber -o •• cr.!pt1on conc·entrat1on D4U 2 Tb Age. ye.re B.P. 

(ppS/ . 

'373 . Bulk ••• ph 4.4 0.!i2!.0.02 1.22!.0.02 202· 

374 Fin. f~.ct1on 
1<270 . ... hl 4.3 0.93!.0.02 1.24!.0.02 34 

375 Inte~ .. ed1 • . te . frectio':" 
1'0 .~ :;>'70 'lIeshl 4.!I 0.91!,0.02 1.1'l!.0.02 75 

376 CoarslJ f~.ct1on 
1>70 .... hl 5.0 0.91!.0.02 1.21!.0.02 76 

Ay .• ~.g .. of four 
228 .ooo:g :gg:j . • n.ly ..... O.~18!.0.02 1.215,!O.O2, 97 
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~ of OS occipitaie which fit together well in spite of ,having been found 
at odi:fferent tiimes 8DIC1 !In di.:Ueren.t.pJ,aces . w1~ U~ "sandy" Jtravertdne unit, 
one ' middli:! pa'l'lt alid one kagmeo.t of os , t,.ontaZe, and a molar {Grianm 1976; 
Grimm & Mania 1976; Grimm & at 1974; Mania 1974, 1975, 1976a, b, 1977; ~ 
& Grimm 1974; Mania & al. 1976; :wl\ek & Mania 1977). ' , 

,Taxonomic aMlYaLi iby Grimm & ai. (1974), Mania, & ai. (1976) , and Vli5ek& 
Mania ' ,(1977) .iDdlc:ateB tMt this hominid ma.terial is cbaracterj.stic of the form 
Homoerectus (J)ubois) which is ' S'ianilM llio ' the Vertesszall& material fiom 
H1.IInga:ry and whkm !bears resembiiince to the SinanthropuallI ' indiVldU&l :kom 
ChoulkoUUen (China) and the OklQvu 9 i<Ddi:voidual n-om Oiduvai George (Tan
zania). 

The El8'1'liest atrcllaeological materials from Bilzingsleben consisted of about 
900 flints considered by W:i.egen; (1928) to be Cbee1en and by .AnId%16 (1939) to be 
repreSeDtative ofa hand ' a:&e<:u1tme. Later~ Toepfer (1960, 1961, 1970) has 
differenJtiad;ed Moustermn kmm a!l4 rayacian poin.ts in tb,is collection. and assigned 
a Pontiano~MO~a!D.chara.cter r~lingthii~ Of' SaccOpastore Ibo the BUzings
leben: artifacts. , However, finds during recent excavat.ions include small' niDI; 
art'ifacLll and larger pebble tools of qtJ8fI'tzlte, quam, porphyry, ' C1')'Btalline · il'oCk, 
and Musc:melkalk limestone cas ,weB aDtler, bone, and ivory for whicli Man,ia ,(I976a, 
1977), MUller-Beck ' (1977) and ~, & Mania (1977) suggest a ClactOman otyipO.logy. 

FOSSILS 

one ,very ' ~ feature of "the Bib:iDgelebeo. site is ,that , tile att"Chaeological 
significant 'ot;ravertine' : ~t alBlO ccmtain:S an , a.bUlldance of , floral and " fauna! 
fosiliiil material. 'l'his asSemblage (Table ' 2) OCC\1T8' prlmarib- in the "sandy" 
travert4ne mrlt we have dated and ' thus" also permits ·us " ~ "re<Xmstrucit 'the 
prevailing surface clima.te approximately 240,000 to 200,000 yean ~. 

Table 2 " 
List of fllOral and ' faunal fOlS8i~ assodated WiIlIJl haminlid remains and aTtifacts 

in the BiIlzk1gs1eben 1;a:'avertine deposits 
.. ; , , 

PLANTS ' , SNAILS VERTEBRATES' 

,attar V.nt 19S5', ••• alto ,_fen w(,hluadt '1921,) ... alia "ft,n ~ .. r ' 1884, pohUg:18l16; 

w.rth 1925/ P~l1l1 ,D861 wa.t ~,¥!j,/ woet :l901.:1903: .t.g'r- 1." ' 
,hm1a 1977/, , 

Ch.r.c", 9,n •• t 'p. Wit. Vicr!n. dons.S. Drap. Cxer1n1d •• gen. et 'P" ind.t. 

~ ,cf. excel .. L1n~~ zonU" v.rt1c1l1ue 'fir. :!::!!!. gen: et ep. lnd"t •• 

cf. Rubu. ap. , " P.tul •• olarl. Hka. , £!!m cf • • f1ber I.. 

~ cf. p •• udoDl.t."P~ L. FruUplP2,!e .. bro .. p.rt.cfl TrGet!!lr1H! .p. 
Batul. ef. pube.cen. &;b. D!bothr1on ~ Ch .. n~ , !iY!. Alu /1..1 ' 

,~ evell.n. L. Clp ••• . neporil1. L." can1d,. g,n. et ep.- lnd.t~ 

:: Ouercw. .pp ~ Eulot!? chouauet.nl. Tdurnoul", Ur.u. cf. .reto. ,.. 

Spl1,. et • .5!!!!!!! I.. Cl.u.Ut. pUMU. C~ Pfdf~ F.lid,. 9,n., et .p. :llldet. 

. ~ ee.perv1rena L. Cl.y.Ui. tu.ids Rc,.." • P,lpoloicodoA !!!l!.9!!.II!. /Falotl 
cf. Rho~~endron .p. Cl.u.11i. f1109r,", RO •••• Me.,ushu. priMigeniu. IBlua., 

Fra.)(inus cf . excelalor L. ~ dolioluM Brug. ~ cf. c.blrllu. L. 
185","1. clavatraU. Gred1. Dl1:,rorhlny' .... ck1 ;;JIg., 
Vertigo .oulin.1a", Oup. ~ 'g.n. et .p. :lnc!,t. 
verHgo pu.illa HOll. Ctrvu! cf •• 1'phu8 l. 
V,llonla costellata Al. er. C"p~ ... lu! cf. eepnol\/! /I.., 
AzISC, .chulziana WOst 
aelRrandie g.rman1ca Cl •• e. 
N.r1t 1n" cf. ~rat.loue1.n. ~nn. 
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. The cliJmat~ at the :time of deposition of the discussed '!sandy" tlraverline was 
slightly warmer than at present and thus of iDte!g'laQial oba'I'acter. The plant 
and vertebrate assemblage further suggeS'b:! a forest envmmment ami a. mean 
annual temperature about 1.5 to 2.0OC 'higher than at present wJJbhout SlU!bstant1al' 
wiDter fr~. Tb1is iD'te11pretatioo dltfen slightly from thBt of Vt1llek & Mania 
(1977) who have post'UlaJtE!id a steppe environment both :waa:mer and drier than 
a~ present based upon snails wbicll were probably found in uqper layers at 
the sequence. 

DISCUSSION 

The classical glacial stratigraphy of No~ern Europe waS established 
QY Keilhack (1926) who mapped the moraines af the Fennoscandinavian 
ice sheet iD . north-central Germany. These endmoraiIie systems which 
cross the Netherlands, Ilenmark, Germany, and Poland were originally. 
Il;amed "WeichSel", "Warthe", "Saale", and " Elster". Previously the 
Warthe moraines has heen grouped first with the Weichsel (Keilhack 
1926) and later with the Saale (Woldstedt 1954; Cepek 1967), but PicaI'd 
(19.64) has argued that it deserves the status of a full glacial cycle. Our 
dating of the Bllzingsleben travertine supports this vieW and permits 
q.s to directly correlate portions Of the Northern· Europe glacial strati-. 
graphy with the well studi:ed marlne fOraminiferal oxygen isotope record 

. which is the most complete record of Pleistocene giacial history presently 
available. 

Geological evidence at BilzingBleben indicates that the travertine 
sequence and associated archaeological materials are younger than 
Elsterian in age, but· heyond this there haS been no conserisus as to the 
exact stratigraphic age of these deposits . . The fl~ral and fauna! fossil 
~emblage requires deposition during a period of interglacial cli.Inilte, 
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; Manlia 1974, 19'16a,b, 1977), tbhe Saale/WaIIthe (Cepek 1978) 
or the WartheIWeichsel (Werth 1922~ 1925; Woldstedt 1935, .1958; Vent. 
1955; ·Toepfer 1960, 1970) interglacial periods. FroUl our 1IDTh/IMU age 
of228~OOO :g.ggg years B.P.· we can, by direct correlation with· Stage 7 · . . 

of the marin!! 111() record (Shackleton & Opdyke 1973) and the European 
and North American speleothem chronologies (Harmon & al. 1977; Atkin
son· & al. 1978), conclusively say tbBt the Bilzingsleben travertine was 
deposited during the penultimate interglacial period. This indicates 
a ~iigen-W annzeit sbratigrapbic age tihus· eleva·tes this warm event 
to the status of a funinterglacial~od between the Saale and Warthe 
glaciations. 
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180 stage Ter_ination North ~urope glacial atrat1graphy 

11~~ HOLOCENE /-FLANORIAN/ 

2 WEICHSEL /-VISTULIAN/ Glacial 

3 

4 

EEM Interglacial 

Ii 128+1 
WARTHE /_WARTIAN/ Glacial 

Laua1tzer Kaltzsit 

LUBLIN- ODINTSOVO Interglacial, 
ROgen Wlirllzeit 

....- BILZINGSLEBEN 22B!:: 
~~'..LLf-m 240~~ " ? 
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Fllm1ng ~ltze1,t I ' 

SAALE Glacial 
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t , T"'., .... , 
Fig. ,"5, 'Suggested oorreIat.ioil betweeil the Middle and Later Plelstoceue glacial 
stretigr.aphic sequence , of Norbhem Europe and the marlDe fora·miniferal oxygen 
, , , , , ' isotope record " 
ShOwn: for retl!irence are the 180 stages (Shackleton · . Opdyke 18'1'3) which 1ndtcate major 
perl~ of lJ18Jdmam (even number.) and minlmum (ocId numblt1'll) Ice volUll1e. tbe teI'DliIUi
UOD8 (Broecbr .. vaiJ.riOnk 111'10) which are COlllddered to Jlepreient major glac:la1Jlnter81acial 
boUDd;arles. , and the stratigrapblc lJOBLt1on of the BllZtngaJ.eben tfaver1;1ne' depOBlt. The R11ien
-Warmzelt. bere elevated to full inter~cial Status, bU previOUlly been cODsldered (Cepek 

11116'1) as ail ' interltac1la1 pha8e wtthbi :the SaaUan ~clal aequence ' 
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Having established the Riigen-W ermzeit as the penultimate inter
glacial, it i$ thus also possible to further correlate the Northern Europe 
glacial . stratigraphic record with the marine 18() record (Text-fig. 5). 
The Weichsel and Warrthe glaciations are now shown to be younger than 
isotope Stage 7. From lfoC dating, it is clear that the Weichsel directly 
correlates. to Stage · 2, the last glaciation in the marine record. These 
m'Ol"8ines overlie type Eemian Interglacial deposits Wlhich, in Deilmark, 
cut through Warlhe moraines. The Warthe must therefore correlate with 
isotope stage 6 and the Eemian of Denmark with Stage 5. The age of 

the type ~emian in the Netherlands is more problematic because hel'e 
these marine· beds are sandwiched . between WeiclJSe1. tills 0IIl the· top 
and Saale ground moraineS on the bottom. Th·e Saale moraines must 
be at least of Stage 8 age and more likely of Stage 10 because varves 
in the Bad. K6sen area are overlain by l<>ess end soils of thr~ glacial 
cycles (Kukla 1977). The age of the Holstein Interglacial and ·Elster 
Glacial are · not firmly fjxed by either absolute dating or geologic 
relationshipS. There as evidence to Suggest tluit the type Elster may be 
composed"of multiple glacial events and thus be more cOmplicated. than 
the younger glacial deposits .. 

Correlation between the . various glac1a1 stratigraphic records of 
. Europe . is . a mQre difficult matter. Certainly the major glaciations in 
the Alps; Fennoscandinavia, 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
poraneous or ht the gOaciall deposits preserved indifferent areas of 
EurOp~ .: must be of the same age. For example, the third m~raine or 
till . i:n. a Stratigraphic sequence in · two different regions may not 
necesSaiiIy .be Qf the same· abSolute age or, because of possible :gaps 
in the record, may not even represent the same major glacial event: 
Thus; the only safe technique for correI8tion between regi<JDS is one. 
based . on absolute age dating. 

We have shown that the Bilzingsleben travertine can be assigned 
to .the Riigen-Wa.rmzeit Interglacial period based upon. its · age or 
228,OOO:!:1~'=: . years B.P. Direct correlation can be made to Poland where 
the Lublih Interglacial (Srodoil 1969; R6tycki 1979) has been recently 

. dated by thennoluminescence -techniques at 245,000 ±45,-OOO years B.P·. 
(Lindner & Pr6szyiiski. 1979) and to the Western U.S.S.R. where the 
Odintsovo Interglacial has · likewise been · dilteci at 227,000 ± 28,000 and 
236,OOO±25,OOO years B.P. (Zubakov & Kochegura 1973; Zubakov 1978). 
Therefore, one can. conclude that these interglacibs all represent the 
penultimate interglacial event in their respective glacial stratigrapbic 
records. Overlying ,ciepo!!itts must be,. younger and underlying deposits 
older, but it is <Iangerous to attempt furth~ .:intr&- or · int~na1 
correlations without ·additional absolute age determin,ations. 



It is ObVious, that archaeological , and geological correlations pre
dominantly baSed upon the 'antiquatEd concept of oolyfour PI4$tOcen~ 
glaciations mUst be permanently discarded. it is becoming quite clear 
that many archaeological' localities assigned to one or another inta'
glacial on meagre field· evidence are miscoiTelated. For example, .the 
Ehringsdorf travertine sequence long ' considered to be of Eemian. age 
and the VI estbury-6Ub~endip deposits thought to be of Cromerian 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; Schwarcz. pers. epmm.). It would thus appear that a. COlTelation 
of these Jbwo 1Jites ' with /the Bilzingsleben deposits we ' have&tudied jS 

reasonable. . 
In sUmmary, it is demonstrated that ' the BilZingsleben a1'Cha~logicaI 

materihls were deposited about 228,ooo~g::::: years , ~B.P. during ' the 
penultimate interglacial. This age pennits direct correlation of th~ lOcal 
glacial Stratlgraphic sequence with the marine 18() 1'ecord and elevates 
the Rilgen-Warmzeit event to ·full ' interglacial statuS. This result' 8lso 
sUggests tbat two hominid types, Homo eTectus (Dubois) from BllZirigs
leben and Homo sapiens L .. fron;J. SwanscombelSteinheim,'as weLl as 'two 
cul.tural industries, the ' Clactonian and AcheUlian, coexisted · in Europe 
during the penultimate interglacial. FUrther arChaeometrlcBtudles shOuld 
serve to simplify 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. 

Acknowledgements. The aUthOrs are I1"8ieful toDr~ D. Mania (L~etim 
rUr Vorgeschicbte,. HaUe, G.D.R.). for 88Blatance With, sample' collection. This 
researcl1 wa~ made PQSS'lble by a · jei'iDt exchange program between Warsaw 
Uul.versity .arlId Glasgow ' University. The ScottdBh UntveraiUes ReBeBTCb and 
Rera.coor Centre :is supported 'by a. gram from. 'the NatUl'al Envilronmeat . Research 
Coundl. Helpfw. .cii8cuse1oDs with Dr •. T • . W~oczails'ki-MiDlrowicz (Institute Of 
Geowgy, PoLish Academy of Sclence), Dr. 11. P. Scbwal'CZ (MeMaster Uoiverll'it1), 
Mr. P. Smart. (BI'jstol UDivenity), aod Dr. C~ B. Strlngerand Mr. A. Currant 
(British Museum) are 8190 admow1edged. . 

. Institute of GeoZog'll 
ot the Wa,.aaw Unive""ttI, 
Al. Z~,.kt , Wigw-v 93, 
02~9 Wanza~ Poland 

(J. GI:azek) 

ScottiBh Univer.ities 
Research and Reactor CentTe, 

'Eat Kabriele, GlaagowG75 OQU, 
Scotland. United K'ngdom 

Institute .of Archeolog1l. 
of the Warsaw Untverrittl, 

uEo Widok' 10; 
00-023 Wars24wa, Poland 

(K. Now-ak) 

REFERENCFJ3 

(Bo. S.Barmon) 

AND~ J. 1939. Der eisZeilliche Mensclt :in DeutttohlaDd UIld seine KUltuTen; 
pp. 758. 'En1ce; Stuttgart. 

ATKINSON T. ·C., BARMON R. S., SMART P. L. & WALTHAM A: C.' 19'18. 



11 

PaIaeoelfan:altic UlId· gecllllOrpbiiC 3nplicall<lfis of-Th/lMU dates· cm speleothems 
from Britain. Nature, !71; 24-28. Lond<m. 

BROECKER W .. S. & Y'AN.' DONK J. 1970. Insolation changes,. ~'Ce volumes, and 
. . t'he 018 record · in· deep-eea · .cores. Re~. GeoPhlls •. · SPace Phlls., 8, 169-198. · 

CEPEK A. G.I961. Stand undP.robleme ~Quartlir~hle im Nm¥.eil 
dei DIlR.Be~. d: Deutseh. Ges. Geol. Wis,:, A ~ Geol" Pailiont., 11 (3'4), 
3'1~ .Be:n1in. 

- 19'18. Di9C1lSSion 0111 the 2nd Bilzingslelben oolloquium (in J)1'eparation). 
COLLINS D. · M .. 1977.:. Dos AltpaUiolithi'CUlll m Enc1aDJd." Ethnogr • .;.ArchlioZ. Zt., 

:18, 63-71. Berm:. 
GRIMM H. 1976. Deanonstl"ation der HomirJdJden4'es.tevon Bilzinpleben,Kreis 

Al"bem; DDR; Anthropologte, 14., (112)., 109-111. Berlin. 
- & MANIA "D. 1976. BiI1ziDgsleoenl B - einer weiterer mittEilple1StOdnP.4' 

Hominiden-Fimd ausdean Elbe-Saale-Gebiet: Bim. Rundilchau. 14 (3), · 155 -: 
156. Jena. 
, - & TOEPFER V. 1974. Em neuer Homln1den!und in Europa- Nachtrag 
zum 'Voxlberlcht · aber , Dilizingsleben, Kr' .. Artern. Zt. f. Archi/.ol., 8 (2), 175-'; 
176. Bel'llfn • . 

HARMON'. R. S., · FORD D; · C.&SCHWA:RCZH. P. 19'17. Intergliclal chronology 
of . 4;the Rooky aDd ·:MaIaket:me MOunta1Ds based ·uPOn· IIITh-*U dat.iog of. 
calclie epeleothems. Can. J. Earth Sd, 14 (11)., 254~~S2.CltIta'wB. · 
.. THOMPSON P., · SOHWABCZ H: · P. &FORDD. C. 1975: Uianium-tlerlcs: 
dating ()f speleathems. ·BuU.Nam.SpeZeo: ·Soc • . Amer., . 37 (2)," 21-33. 
Huntsv.i:lle, Alabama.: 

KAYSER E. 1884. Erlluter"ungen zur Geologdschen Specla.lkal'lte von · Preussen und 
den, ThOr1ngi8cbe:n Staaten. " LieferunQ 9,· Gradebl. 56,. No. 47, BZatt KindeZ
briiCk '(WeIs.emee).Berlin. 

KEILHACK 'K. · 1928. DU .:~ . in: Gr.U.ndzuge · ·der GeoJOgtej ,Yo1. I. SaZomon; 
StuttgMt. · 

KUKLA G. J. 1977. Plefstocene Land-sea correlations I. · EUtopa. Ea.rth sd. Rev., 
11 (2), . 307-474~ . Amsterdam. 

LINDNER L; & PRoszYNsKt M: 1919. -GeochroDology of the · PieistoCeD.e depOsits 
·eXposed at Wllchoak::, nOit~m pairlt " of. the Holy CrosS MtB. Acta. Geo,. PoZon., 
J9 (I), 121-132. Warsza\Va~ 

M4NEA D. · 1974. B.j.~tebeo,Kr. Ai'tem ~ eine " Alf,palAoli4;dsche F'1.m.dstelle im 
n&:dliCben Mitte.leurqp~::· Zi~ · t. A.r(:hlioZ;~ 8 (2), 1:57.:.-173. Berlin .. 

1975. ~(Th(iriogien): " Efue neue 8ltplAolitisabe F.uodittelle mft 
Knochea oreste deS Homo netua. Archil.o'. Korre,~bZatt, 5 (4); 263-272. 
BenHn. 
19768. AltpalaoUti8dher ~lIatz milt HomIIllidemesten &US dem inlittclp1eisto

. zlinen Tr'8vertdn-Komtplex VODBihiiDC&l~ (DDR). IX cOngr. d. U.I. d. s.c: 
Prehistoriques et· Protohlstoriques, Colloque IX - Le peuplement ante
~en de ~,Nl~:.p. 35,45; Nice. 
197Gb • .A:ltpaliioIitieche TravertdDfundat~e bet BilZingsoleben, K!r. Al1tem. Aus
grabungen u. Funde, 11 (1-4), 24-26. BarHn. 
1977. Die · altpal.&oHt1scbe· Trave~lle Von BLiZingsleben, KT. Artem. 
Ethnogr:-Arch.4oZ. Zt., 18, 5-24. Berlin. 
&: 'GRIMM B. · 1974 . . BilIzinIgslebeil, KTeis Arte:m. -, . eine pa}ioatro1ogiSch 
aufscblUSlPl'ei:che Fund.&telle des AltpaUiolithtkums mit- BomiDJIdeDf,und. BiD'
Rl£ndschau, 11 (6), 361~64. Jeha. 



12 J. GLA.ZEK. !ft. So B.AKMDIN Ir K. NOIWAK 

, - & VLCEK E. '19'16. Ein weiter H<lIIlfnidenfund aus dem mitltelpleillltozAnen 
Tir'avertiDkomplex bet BilZklpJ.eben, mr. Artern. Zt. f. A-rchc1ol., 18 (2), 241-:-
249. Berlin . . 

MOl;.LER-BECK B. J. 1977. · Zum Problem der "ff:1us.tke.i.lkeien altpaHiolithiscnen 
IDdustrden" im Mit'teleuropa. EthnoQr.~Archllol. Zt.. 18, 89-56. BerUn. 

PICARD Ko 1964. ' Die . straUgmphische steUung der Warlhe-Eisr.eit in Sohieswig
-Holste.in (Deu'tIlcllIand). Rep. 6 into cOruJr. Quat., Warsaw '1961, 2, 191-,-197. 

L6dz. 
POHLIG H. 1886. Traveriin mU Elephas · antiqlUus bei E'1rBDkenhausen. Verhand

lungen d. Naturhist. Vereins d. PTeus8jschen Rheinlande, WestfaZens n.d. 
Reg. - BeziTke Osnabrllck, D, 17-19. Bonn. 

R02yOKI S. Z. 19'19. FtromMocllty t.Q a syntheets of the Polish Pleistocene. ROCZfi. 
PTG (Ann. Soc. Geol. POIogne), a (3/4), 44~78. Krak6w. 

SCHLQTHElM E.F. v. 1818. Der KalktuU Ills Glied.der aufgeechwemten Ge
birgefomnation. In: LeonhaTd8 MineraZogjsche8 Ta8chenbuch, 12, 315-345. 

- 1820. PetrelakteoIk:Ide. Goflba. 
SCHWARCZ B. P. 1977. Uranil.llll a.erie8. deting 01. tTavertl.nes from paJaeolitbic 

s.ftes. INQUA Congr. X, Birmingham, Abstr. 409. Birmingham. 
, BLACKWELL B., GOLDBERG P . . & MARKS A. E. 1979. Uramum series 

_ dating of ~verlt:Lne :froin a!'Cha~eal sites, Nahal _ ZJn, Israel. NatuTe, 
J77, ,55B-660.-London. '. 

SHACKLETDN N. J. &: OPDYIKE N. D. 1973. Oxygen isotope and palaeomagnetic 
straiigraphy of ~uatorial Pacific core .V28-238: Oxygen Jsotope temperatures 
and ice voLUmes 'on a 1(J1 yeatl" ami lot yea.r scale. Quaterna.rv Res .. 3(l), 
89-55; Wasllington. . 

SRODON" A. 1969. Stra_aphi~ pos.ilion of fossil noras . lnthe LubMn Region. 
referable to the MaozoviBn IDterglacial. Biu!. Inst.; Geo'., no, 5-10. ' Wa'l'BUwa. 

TBOMPSON P.~ SCB'WARCZH. ·P. " FORD D.· C. lfi1. CoDtinenta1 Pl~ 
climatic variatiOIllS from &peleothem age and isotopic data.· Science, 184, 

' 898--895. Washington. 
TOEPFER V. 1960. Pas letztmtergluiale mikrotithisehe Palllolithikum von Bil

zin,gslebeo, KT •. ,Arlem. Ausgrabungen u. Funde, 5, '7-11.Berain. 
' 1961. Das Altpalliolitbi1wm W n~iet, der unteren Sa8!e und d&r Mittel-
elbe. GeoZogie,10 (415), 571-.585. BerliD. . 
1970. SttatigTapbie 'UD.d Oiooklgie des PallllolitJhj.lgunf.. In: Per:iglazial-L6ss-
PaiioU.~um 1m .JOOCIPlei.stozlln der Deutschim DemokratiScheo. Republik. 
ETgt;'nzufl.{1S.heft zu Petermanni aeag,.. Mitten.,. 27, 829-422. GQtha. 

VENT W. -1955'. 'OIber die . P;,lOra _ des~W~Inte~ 4n MiiijeldeutscIHand 
UDter besooderer ~iCung aer' ikDtalhavertine VOD WeJmu-~gs-

_ dol1. Wjss. Z. F. SchiUer -t7~". Jena., .. (415), ~67~. ;rena. . 
Vl.cEK E. & MAIMA D.' 1977.EiD neuer FUDd v.on Hotr.!IO erectus :in Europa: 

. 'Bilzinlg~ (DDR). AnthTopol0gie, 15 (213), 159-189. Bmo. . 

WERTH E. 1922. SltztmgSbericllt · VCllIl 29 De-a!mber 1922. Be,.. d. ' :Deut8ch. Botan • 
. Ges., " (10), 364-355.' Ber~ 
1925. Die pflanzenfiihTeod~ IJilo!,1yia1-Ab~ der Thih'ingisch-sllchsi-
6C~ Bucht Wld ihre. pflanzengesd~c:he . und kdimatoklgisahe Bedeut:ung. 
BeT. d. Deutsch. Botan. Ges., '3 :(8), 391-399. Berlin. 

WIEGER~ F. ,. ~922.Neue _ und :'ve1'llnedn:t1~clle . ~e palliolithi~her Arle!fakte . aus 
.4elP. ~:luvium Sachsens. Zt. f.Ethnol., M (1--.5),.2Q--.S9 • . Berlin. 

- 1928. Diluviale IVOrgeschicllte des Menach.en; pp; 299. E.nke; St~rt. 



DATliNG OF BJiLZDNGSLEBEN TRA WmTlNiI!: 13 

1940. Das geolClgische Alter der altsteinzeitlichen Ku.ltturen von Wangen 
a.d.UMI;!l"ut und Bilziugsleben a.d. WIpper. Praeh,lBt. Zt., 30/31 (3/4.),331-336. 
Leip7J1g. 

WOHLSTADT R. 1921. Die ~usken:&runa, der diluvialen Traverl!n:e von Bilzings
lelleD. ,bei ,Kinde1brUdt ,w1d Osterode :bei ,Homburg. Archi". f. MoUusket&
kunde,52 (5), 178-183. FTankfurt,a.M. 

WOLDSTEDT iF. 1935. lDie Beziehungen zw.1.schen den nordi9Chen Verei&ungen 
unci den paUI.Qlitischen Slationen'von Nord': .und Mitteldeutschland. Mannus, 
27, 27~87. LeI,pzig. 

- 1954. Saaleeiszeit, W~stadiUm und' Weiehseleiszeit im NorddeUJtschland. 
EiszeUaZter u. Gegenwart, 4, 34-3tl. Ohrmgen. 
1958. Das Eitr.reitalter. Grundlinien einer Geologie des Qua1'll;li~ Bd. 2: 
Europa, VOroerasien 'UIld NOr'dalrlkil im Ei&Zeitalter; 2 ed., pp. ' 438; Enke, 
Stuttgart. 
1967. The Quaternary of Germany. In: -K.RANlCAMA (Ed.); The Qualternat'Y. 
Vol. 2, 239-300. Interscience, New York. 

WO'S'r E. 1901. HeJb: banatica ( .... .canthensis Beya-.) aus dem Ka':tIrluffe' von 
Bil~en. Zt. f. Naturwissenschaften, 74 (U2), 72-78~ Sbufltgart. 

- 1903. SAugetiel'l'este aus Idem Kalktuff V<lll Bfuingsleben bel KirldelSbrUck. 
Zt. f. Naturwissenschaften,15 (3),237-239. Stuttgart. 

ZUBAKOV V" A. 1978. ·pamnokat,jnOZQjska!Ja ledniko-vaja epokha: khronQlogiJQ 
1 periodizart6i.ja. In: Cbteniija pamj.att.t L. S. Berga, ZO, 7-38. Nauka. Leningrad 
& KOCBEGURA V. V. ~973. Kbranologija novejshego etapa geolOgieheskoj 
istorii SSSR (ot 3 000,000' dQ 60000 let). In: Kbronologija ,plejstotsena i kll· 
maticlleakaojastmtigraftja, 39-73. Geogr. Obshch. SSSR, Lemnerar 



:I • . ca..u:EK. s . . & . ~. '" X. NOW:AJt 

.1:, Gl.,A.ZEK, R . . S. HARMON i K. NOWAK 

DATOWANIE METOD~ UBANOWO-TOBOW~. TRAWERTYNOW 
ZAWiIEIlAJ~CYCB SZCZt\TK.J; LUDZKIE Z BILZINGSLEBEN 

(Str~e) 

'. l'mwertyny ~YlWane W kam;ieo:iolamie SteJminne w BjlzingsIei>en kola 
Erfurtu w Noiemiookiej Reputmce ~tycznej (fig. 1 .. i 2). IZtl8ne ~ jako 
boCJate stanawlsko o!m"Cheoqim:ne, :k:tt6re . ~k .zaby;f;k6w . .kulturyklaiktoilSlkiej, 
zawiera takie ~ Homoerectus (pI;ltrz Girimm & a~. 1974, Mama & al. 1978, 
Wek' & Mania 1977) Ora2 'C,o&lin, 1il4mak6w. t ikr-:gowc6w 0 charakltexv.e :lnter
glacjalny)m. (tab. 2) •. Trewertypy te, osadkme na wy&okimtarasie, rzek1. W'lpp6r 

(fdg. 2 i 3), zaliczane byly do interglaojalu mlB7Jl;y~kiiego (W!egers 1928, 1940; 
Mania 1974, 197&a,b, 1977) lob eemsk1ego (WoJdstedt 1935, 195~; Vent 1955; Toepf~ 
1960, i970); oStatnio Cepek (1978) rwyraziI ptTqpullzczeoie, it maR ~e adpowiadac 
QC.iepleDiu~.. . . 

~6bkQ IZb!Jtego t'l"awertyn.u . :poehodZlle~ tZ dolneij warstwy. (zawiemJllc~ BZCZIlUd 
ludzk!1e, zaIb}'tid i k~c:i rz:wieI'Ult (~. 4>. daItowano metoeu. IIIThJIlItU (par. Harmon 
&. al. 1975). Dla :wi~ ~ datowan.iapr6b~ pokruszono i rozdzielono 
na fi:akcje, kt6re analizowano 08idbil0 . ~taJb! 1). 'Pon!iewaz' wyni!k:i' . oZinaczeil. sq 
' . ' . . '. . . +17000 . . 
bardzo . pliskie, .moma ,bylo wyliczy~ jedeD wiek 228.000-:- 1iooo lat temu. 

otrzymana data po2lWa1a 9koreJowa~ :st&nowitrko . B&ingalEben .z 7 poziomem 
180 w osadlaeh glQbokomorskich {poor. Shaddeton & Opdy.ke 1973), IZ oc.ieplen1em 
R~i i interelaojalami luhelsklim i odi.noowsldm w lokaJnych PQdzialach plejstocenu 
europejsiciego {fig. 5), a ta'kIZe IZ datowanymi tli S'aItXUl metodij 9tanowiskami III'Cheo
logicznyrni EhrJrlgsdorf (NRD) i WeSlttnn'y-sub-Mendip (Anglia). J~e data 
ta dowodZi, ze tW przedostatnlan intelTglaQjale eglZystowWy obok: siebie w Europie 
Homo erectus i Homo Bapiens Graz od(powiadajijCe im kultury ~ils!ka i aszel
ska). 
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