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Ttp famou lbenhbhle containing five resp. g* - unfortunabfy old-excavated - Palaeolithic inventories (Hulle
1977) h satuated at 50 &gr.40'N; l1 degr.35'E, in the Ranh Zechstein calcareous massive,some 20 km south
from fte so+alled Feuersteinlinie marking the maximum exbnsion of $e Elstedan morraines and fierefore fie dis-
penion 0f the Baltic morraine flint as the most important raw material for Stone Age artefact production.

Thus the raw matenal procurement for fie numbered Palaeolithic sits of the Middle 0rla Valley (fig. l) was ever
a question of trarsportation or of using local rcources, e. g. from river gravels (quartz, quartzite,slate, Hornstein,
et.).

In the Middle Palaeolifiic inventories Ranis I (16 excavated flant resp. quartzite arbfac6 in tfre Landesmuseum
Halle) and 0ppurg-Gamsenberg (different raw mabrials, but including a r€spectable portion of small Baltic flint
pieces: D. Schiifer, personal communication 

)tnr second strategy at least seems to dominate whereas in tfre later - es-
pecially Magdaldnian - complexes the morraine flint may be stated as the most favoured raw matedal (e. g. Feustel

et al. 1974; 1980).

Since several yean the stone material collection from archaeological and geological sites hm begun to play an im-
portant rde to understand fie conditions of raw matedal procurement during the Stone Age. In our region, as a re-
sult of fie glacial transport, it is only posible to disting,rish the flint into several weatherang (nodules, well-rolled
pebbles, wrecked pieces firsdy including debris thermiques) andsize clases (for ourpurposes of an useful flake and
tool production be$nning only with more than 30 mm, in 10 mm steps). From the Thuringian Basin, now data can
be presented from 5 find+pos (fig.2).

The curves do not very differ alfrough tre pieces found in travertine complexes probably come from different so-
urces - from river gravels in the llm valley and perhaps from morraines near the site in Bilzinpleben and Weimar-
Widderberg. ln spite of t'reir ori$n from - certainly different - archaeological sites they really reflect the situation
of flint resoulces available in the Thurin$an Basin even after fie Saalian Glaciation (2).

To modelling the probabilitis to find - under tfre described conditions - baltic flint pieces large enough to pro-
duce the Ranis 2 anventory we have to study fintly i8 size distribution (fig. 2). Under the artefact clcses the leaf
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poinb require our pafiicular interest as the largest pieces. Some of them have clearly been made from flakes/blades
which must had been largr than tre finished tools but smaller than the cores from which ftey od$nate (3). lf we

Uke into account frat the original pieca must be larger fian the nuclei elaborated at differentstages we can expect

that for such a leaf point production as represented in Ranis 2 it is necesary to have a certain number of well-quali-
fied flint nodules or pebbles as large c 200 mm and more in fteir maximum lengft.

We may confront now this demand with tre suppmitions $ven in our raw material observations and, tendencially,
perhaps representatlve for the situation in the Thuringian Basin. Table I shows the rouls of differentstrdies. The
findspob come from Bilzingsleben Lower and Bilzingdeben 2 perhaps Middle Palaeolifric travertinesites, from fie
Middle Palaeolitfric sites Weimar-Ehringsdorf , Weimar-Belv6dDrer Allee, and Taubach (all in connexion with archaeo-
logical material), and from the Weimar-Widderberg morraine residuum (surface collection, togefter wit'r Lower Pala-
eolithic artefacts: Schdfer in prep.). Fsr all of t'rem a general trend of size distribution can be observed (fig. 2):
clear predominance of the smallest, l 30... 40 mm size clas, mostly 70 p.ct or more, wifi a maximal size of the pie-
ces between 110 and 120 mm, often not more than 60... 70. From all of trece observations together, we could es-
tablmh a general dstribuUon (table 2), based on observations on 1188 piecesfrom 6samples.

&,4 n V3 A+

Fig. l. Map of the Middle orla valley with Zechstein reefs and Palaeolithic sites
Symbols: 1 - Zechstein reef dispersion; 2 - cayes wath Palaeolit.ic finds; 3 - clefts filled PleistocenE sedimenb
containing Palaeolitfric material;4 - Upper Palaeolitric surface finds
N u m b e r o f s i t e s :  1 - R a n i s l l s e n h O h l e ; 2 - R . , H e r t h a h i i h l e ; 3 - D i i b r i t z , W i i s t e s c h e u e r ; 4 - D . , K n i e g r o t t e ;
5 - 0., Urdh0hle;6 - 0., surface finds (Upper Palaeolithic) on fie Zechstein reef;7 - Oppurg, Gamsenberg;
8 - Lausnitz, Abri Theure
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Fig. 2. Length (largest size) distribution or flint raw material pieces cotlected in the Thuringian Basin:
findspots Bilzingsleben (1); B. 2 (2); Weimar, Belv6ddrer Allee (3); Ehringsdorf (4); Taubach (5); Weimar-
Widderberg (6); In the middle Pleistocene gravels from Wallendorf, Merseburg county (7); a,,d Glerna-stettweil,
Altenburg county (8, - compared with the artefact length distributions for all the Ranis 2 tools (9) and especia.ly
for tfre leaf poins (10)
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Size clas
I
2
3
4
5
6
I
Ail

mm
130 ...  40
r40. . .  50
r50 ...  60
u60 . . .  70
r70  . . .  B0
r80 . . .  90

r  I  10  . . . 1  20

mm

130 ...  40
r40 . . .  50
r50 ...  60
160 . . .  70
r70 . . .  80
180 ...  90
r90  . . . 100

n  100  . . . 1  l 0
r l  10 . . . 120
n120 . . . 130
r130 . . .  140
t t140 . . .150

Table 1

Flint raw material collections in the Thuringian Basin

Thomas Weber

W_W
196
77
25

o

4
1
1

3r0

Bi
272
40
7
5

Bi2
54
13
3

W
120
36
12
4

E
174
49
15
.,
L

240

T
41
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Table 2
0bserved (0)and expeced (E) numbers of flint raw material pieces collected in the Thuringian Basin (cf. table 1),

in the Middle Pleistocene gravels from Wallendorf and from Gleina

Size clas Thuringian Basin

O E

857
246
61
IB
4
I

1188 1188

Wallendorf G lein a

E
28
24
18
13
I
6
4
3
2
1
1
0

109

0
30
35
15
16
4
3
1
I
I

I

I

2
1

110

E
35
75
92
85
65
M
27
l6
B
4
2
I

454

0
22
80

105
97
51
44
25
11
I
4
3
5

459

1

2
3
4
5
6
7
8
I
10
1 t
12
All

857
242
65
17
5
2

Expected frequencim
f ollowing
Chisquare
Degnes of freedom
Critical value
(5 p. ct)

NEGBINAB. BAS NEGBINAB. BAS NEGBINOM. BAS
0.37
4
9.49

13.42
g

16.9

(The programs used follow the different estimataon procedures for the Negative binomid exponent in accordance
with E. Weber 1972 and will be explained 1 otfter wherel,)
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Fig. 3. Map Showing the mutual sources of stone raw materials used in the anventory Ranis 2

Symbols: 1 - Rans, llsenhiihle cave; 2-5 clbd raw material finri-spots; 6 - maximum rlispersion of the Elsterian
morraines; 7 - maxlmum dispersion of t're Baltic flint (fluvial transport ancluded);8 - dispenron of Malm sedrments
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Based on these bservatiom, t're expected number of flint piecs larger than 30 mm can be estimated using a ma'

thematical model. We find a nice approximation with the fieoretical Negative binornid d'stribution (table 2). This

hm been tssted by Chisquare and the difference between observation and model could be explained as an only insig-

nificant one.

Using thb model, rrrn found an expected frequency for our size clas l8 ( l  200...210 mm)of 1.05E-07. Based

on 0ur present knowledge itis highly improbable to find only one of these large pieces (notwitr standing its qudity)

or, in other words, 11.2 billions of flint pieces larger tran 30 mm must be examined to find one of fie desired size

(4).

Let us compare with thh the raw material conditions in fie lowland zone north and in tre region of river (Weise

Elsur, Pleise, Mulde) valleys east from the Thuringian Basin. Pleistocene deposib and also river gravels,sometimes

covered by Saalian morraines (cf. Wagenberth & Steiner 1982, map on p.26 for a quick overview) have not been

eroded in such a degree as in the Thuringian Basin and are opened later by tre large strcams - especially under tte

les temperate conditions of an intentadial. Thus arose, probably, as few difficulties to collect useful raw materaal

for dre Middle Palaeolithic people as there were for us, e. g. in t're Middle Plahtocene Saale-Elster gravels opened by

the Wallendorf or Glerna quarry. Theirsize (length) distributions are given at table 2 ard fig.2.

lf we try to adapt any theorethal distribution to our observations we find for ftese two complexes the Negative

binominal models, too. Tested by Chisquare, there are also only small insigtificant differences between observed
and expeced values. The expected frequencies for class 18 are 0.00705 resp. 0.0358 for the given samples (that

mears one piece at 65,000 / 3,080 specimens).

Therefore at seems to be most reliable t'rat t're larger piecs of Baltic flint found in fie Ranis 2 inventory harn
baen broughtfromthenorth-easternrawmaterial provinceornradbtanceof atleast40or60kmandtreatedofier-
wise (not in fie cave,6 we see from the composition of fie inventory: Struwe 1989).

There is also a second example of the Ranis 2 inventory for which we do know fie place of production but cat
establish some inbresting suppositions about tre provenance of the raw materia!. One medial fragment of a leaf
point (fig.3)shows remains of a greybh-white, porose calcareous cortex 0n both faces of t're 13 mm thickspecimen.

As tre former lengrth of fte artefact can be reconstructed as 100 or 120 mm it is obvious $at it cannot be made

from a globular or oroid Baltic flint nodule.

Ftg. 4. Medial leaf pornt fragment from Ranis 2 probably made from Bavarian Jurasstc (Malm) Honein

Sca le  1 :1 .  From Ht i l le  1977:161 (Taf  37  2 ,77 l .
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Thus we stimulated a comparison to other raw materials. Macroscopically tfre siliceous Ranis piece could be deter-
mined c Hornstein. Thuringian Muschelkalk-Hornstein can be excluded with regard to the colourand cortex. Dr. H.
Blumenstengel, Jena, was so kindly to prove an alternative hypothesis conceming a posible Malm (Jurasic)- that
means: Bavarian - origin of thb piece. The result of his micropalaeontological studies using besides t're Ranis leaf
point samples of so+alled Baiersdorf-Hornstein from the Lower Alrnrihl valley (5) (cf. map fig. 4) shoru serious dif-
ferences between the fosil content of the Ranis and Baiersdorf pieces:

While the Baiersdorf specimen is very rich on different micro- and macrofosilsinctuding radiolaria,large multi-
chambered foraminifera spongy needles, and a remain of a crinoid handle member fie Ranh piece contains different
radiolaria, to0, sometimes multi-chambered complicately winded foraminifera. Between fre few macrofosils there
is a fine-ripped shell (perhaps from a lamellibranchiat). Handled with fluorine acid, tre material shows a lar{e
number of fosil remains with a dominance of pointed-conical againstspheroid forms - firsdy radiolaria fragments
and spongy needles, furthersea weed.

These differences, however, can posibly understood as only facial (facies-depending) in their character. Another
explanation - origin from the Bohemian Barrandium for the Ranis piece - must be excluded as well from a palaeon-
tologacal (evolutionary status of the foraminifera) as from an archaeological point of view (no Middle palaeolithic
leaf point finds in Bohemia). Using this argument of an archaeological probability it seems rather senseful to ask
even for a Bavarian, Altmtihlian origin. The amazing similarity between some of the famous Mauem and Ranis leaf
p o a n t s p e c a m e n ( c f . Z o u 1 9 5 5 , T a f . 4 3 : l ; 4 5 : 3 ; 4 9 : 5 ; 5 0 : 1 6 w i t h H u l l e 1 9 7 7 , T a t . 2 2 : 2 , 5 3 ; 3 2 : 2 , 6 3 ; 2 3 :

2 ,55 ;32 :  2 ,63 ;  o r  Bohmers  1951;  Ta f .  24  :2 ;25  :  l ;26  :  1  w i th  Hu i le  1977 Ta l .22  :2 ,s4 ;23 :2 ,s5 ;32 :2 ,63)
confirms this consideration {6). In this case we may have the first evidence for any direct contact between these two
regiom of the Late Middle Palaeolithic with leaf points linking a dbtance of about 200 km and for the Ranas 2
population a posible spatial range of ib stone raw material exploitation area with 250 km from fieir norhem to
thear southern border.

Notes

i1) | thank 0r. sc. phil. R. Struwe for the permlsion to use her data from Ranis 2 inventory stidies (size distribu-
tion) and for help and cnticism to write this paper.
(2) During the Lower Palaeolithic (and even before any Late pleistocene erosion) perhaps in the Thuringian Basin,
too, larger and better flint pieces had been available (cf. the artefact data from the Weimar-Widderberg inventory:
Schafer in prep.).
(3) From studies of Lounr and Middle Palaeolithic asemblages (Weber 1986;Schafer 1g88) it seems to exist a
modestly varying relation between mean core and (for tool production selected) flake sizes between 1.2 and 2.
(4) The Negative binomial (generalized Poison) dbtribution has been undentood here as realization of dbcrete 0c-
curences along a length scale (Sachs 1984). The fint (Zero) clas goes from I 30 to 40 mm, the second from 140
to 50, etc.

This is, 0f course, a very crude and only theoretical attempt t0 reconstruct Palaeolitric raw material pattems.
There is a real practical maximum of flint nodule/pebble size - known from the northem morraine and primary Cre-
taceous s(rurces but not reached by our calculations.
(5) | thank my colleaEes 0r. W. Weissmtiller, Erlangen, and Dr. A. Zimmermann, Frankfurt/Main, for the Hornstein
samples collected in the Baiersdorf region.
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