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Abstract: Arguments concerning the use of bitumen as adhesider the hafting of some lithic tools from

the early Bronze Age in the region of the CurvatureSubcarpathians.This study brings into question the use
of bitumen for hafting lithic tools from the Romani early Bronze Age. Bitumen samples were mechiyica
recovered from the surface of two retouched slabsosiered in Adanca and Gorgota. The source of raw
material is local and comes in the shape of thimiliteplates belonging to menilitian and disodilghale
formations within the geological formation of theidfbasa-Fusaru Facies, a local variety of Subchigqrat
Oligocene deposits. Bitumen is present in assaciatith salt deposits near the sites of AdancaGoidjota.

Keywords: bitumen, plates,Early Bronze, menilit, disodil

Introduction cazan” — Gorgota village @Rvad town,
The lithic tools that are the subject of ouDambovia County). A crust of black organic
study has been treated in a previous study (Mhatter, located on the surface of artifacts, was
Cosac et al.,, 2009), but intrigued by theeparated from the limestone surface thereof.
consistent presence of black dots, both on corticBhmples were extracted using chloroform and
surfaces and in areas deemed by us as coveriefrahydrofuran or ultrasounds for 45 minutes at
areas of these parts (Fig. 1) on retouched sla#s°C
from Adénca and Gorgota, we have started
performing a chemical analysis on them td.1l. Apparatus and methods
determine the black substance origin. Initially we  Standard IR spectra using a Fourier
believed that differences in color and theransform (FT-IR) were collected using a Perkin
presence of these black spots may be due Etmer Spectrum GX, using the KBr pellet
selective action depending on the origin antkchnique in the 4000-400 cm-1. In the first
position of these parts, of chemical/minerabersion, it was possible to use an accessory drift
deposits processes, and so on, some of thday transforming powder samples scraped from
being even post — depositional (Cosac et athe surface of parts, thereby ensuring that the

2010). analysis be carried out with ease. Note that this
method of sampling is non destructive and
1. Determination of bitumen provides for the possibility of a future harvest

Analytical techniques such as the Fourieand other analyses. Samples 10 mg) were
transform infrared spectroscopy (FTIR), is takeextracted twice, first using 2 ml of acetone to
into account so as to evaluate samples taken frahissolve any resinous fractions that may be
two lithic tools from the Bronze Age, discoveredpresent. After washing, the residue was extracted
at "La Risune" — Adéanca village and at “Lawith the same volume of chloroform to dissolve
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less polar substances and/or polymerizedetachments surface (Fig. 7). In fact, on the
substances (e.g. wax, bitumen) (Fig. 2). Afteppposite side, the retouches bear obvious
drying, the two fractions were analyzed by thgraces of polishing.

KBr pellet standard with a Perkin Elmer FTIR

spectrometer. Transmittance (%) was measur
in the 4000-400 cm-1 with a resolution of 4 cmf#
1.

The presence of carboxylic acids with §
three-cycle structure requires a strong shefd
vibration due to CH2 and CH3 groups at 292}
cm-1. O-H shear bands appear at 3431cm-H
are either broad or narrow due to the dimerizg®
vibration of carboxyl group in the solid phase
Strong shear vibrations C = O in groups d
carboxylic acids or acylglycerols appears
1795m cm-1. Other bands appear at 1620 a|
1399 cm-1 due to shear aromatic cycles, at 16]5 &&=
cm-1the pendulum vibration appears in resin arfs
acids and the band appearing at 1163 cm-1 j§
typical of alcohol and ether groups (Fig. 3, 4). Al
this leads to the conclusion that the analyze
black solid samples belong to bitumen.

The presence of Al or Si is indicated by thg
peak reaching 466 and 505 cm-1. And the pe{
of 792 cm-1 is attributed to the frequency Of
oscillation of the OH of the AH-OH group and
the peak at 1035 cm-1 stems from the Si-O she
vibration, probably coming from the surfaces
where the bitumen sample was extracted (Fig.

2. Description of lithic tools and contexts

Pésu-ln-g"e Iggglticorfo?kllse ,réijcé(xjr\l/:are\(/]:lle];rgoemar?ae (g‘ua:gig. 1- Detailed images, the tools from Adanca (a
Ocnitei town, Dambova County), includes 11 d) and Gorgota (a - d), under the microscope

tools of different types of flint and one piece of
tuff. The piece examined (Fig. 6/1) is a thi
fractured slab, (40 mm long, 29 mm wide, 7 m;??“
thick) of gray flint with a yellowish cortex,
displaying detachments of small sizes a
throughout the edges, including on the opposif
area to the fractured region.

Such detachments can be considered
retouches applied in order to modify the aCtiVﬁ]
front of a knife-like piece. It is worth mentioning ©
that the angle in which the bifacial retouche
were applied, has different amplitude from on
side to the other, as well as a different anglés Th
allows us to assume that the area where pie
displays bifacial retouches of a lesser degree w
used to be fixed on a handle. An argument is th
the frequency of bitumen spots is greater on the

At Gorgota (Rzvad town, Dambova
nty), in the area of "La Cazan", two slabs
with bifacial retouche were discovered in the
[pronze Age cultural context at the basis of a
mulus and near a cyst in the center of the area.
t this stage of research we cannot accept that
ngy were part of the funerary inventory.

Both slabs had black spots, but only one of
m allowed for samples collection (Fig. 8). The
iece has a relatively rectangular shape (58 mm
ong, 38 mm wide, 8 mm — maximum values) of
ayered menilite with gray cream and black
téips, bearing isolated visible fossilized spots.
gth surfaces are covered with a cortical and
(Focortical layer of variable thickness (1.45 to
.70 mm) arranged unevenly having a grayish-
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Fig. 6 - 1. Adanca; 2-4 Gorgota; 3ilBni (drawn by F. Dumitru)

o 1 2 3 4cm

Fig. 7- Detailed images, the tools from Adanca,arrtle microscope

45
Tome XV, Numéro 2013



Marian Cosac, George Mutitoreanu, Alexandru Radu, Rodica lon

black color on one surface, and a yellowish-whitand, on the other hand, to the lack of
color on one surface, and a yellowish-white tincomprehensive information on how the discovery
with black spots on the other surface. On twtook place, defining the piece functionally and
sides of the piece (a long one and a short ontypologically remains uncertain. For both parts,
there are bifacial retouches in a relativelyhe tool axis is parallel to the active area, a we
continuous, regular pattern, affected by thas to the hafting area.
accidental detachments of variable degrees. A piece similar to those described was
On the other two sides of the edges, thiglentified in the lithic complex found in the layer
detachments are more intense, accompanied tyrresponding to the Bronze Age in the multi-
approximately perpendicular fractures on th&ayer site at Bleni - "La Plantée" (Baleni town,
blank, the surface of which bears attempts t©ambovia county) (Fig. 6/3). This tool displayed
redevelop similar retouches to those describdiack spots, but unfortunately, the author of the
above. From a functional perspective, one cannatchaeological research has only given us the
say with certainty whether the almost entirelypossibility of obtaining images of it and not
visible retouched surface plays a passivextracting mechanical evidence for future
(hafting) or active role. On the one hand, due tanalysis.
the incomplete morphology of the two other sides

Fig. 8- Detailed images, the tool from Gorgota, emithe microscope

3. Defining the blank Paunescu, 1970, 70, 204) in the cultural
We are not trying to bring into question arenvironment of Glina, in the Early Bronze Age.
identity in the functioning of these tools onFrom our point of view, we are talking about
siliceous slabs, especially since we did not hawnsecutive silica deposits in gray, cream and
access except to the already mentioned objecitdack layers having isolated fossilized spots
We think that we can talk about only an identitysepparated by thinner or thicker limestone
of the type of blank used and of a type of raintrusions. From the observation made on the
material. The only description of this lithic rawtools that are the topic of this paper we can note
material comes from Alexandru Paunescu, white fact that they were chosen to bear the plates
talks about tools made of ,plates or larger platdbat had consistent deposits of silica and minimal
out of glassy shiny flint and a fragile whitedeposits of limestones between the silica layers,
patina... on the plates or on the flint shards (Avhich did not influence the retouches and
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therefore the functionality of that particular tbolyears ago (Lattorfian - Chattian) at the end of the
(Fig. 9). In the case of Adanca we may claim th&aleogene era. From a stratigraphic point of
the repositioning of the blank tool place in theview, these deposits belong, at least for this
area of the settlement, since we recoveradgion, to the external flysch of the Oriental
numerous fragile limestone deposits flattene@arpathians, as it developed outside the
out, some of them interspersed with silica layeiGarpathian Arch from the border between
ranging in size from several mm to several cm. Romania and Ukraine to the Dambavivalley
(Fig. 10).

R
R
N
S M\/}
S P
TR (
P = e
Fig. 9- Photo of the tool from Adanca under the
microscope _ ) _
Fig. 10- Placing the analyzed area and comparing
4. THE ORIGIN OF RAW MATERIAL it to the Oligocenului deposits in Romania
The raw material that the artefacts at _
Adanca’ Gorgota andiRni are made up of is a In the case of external ﬂySCh, the Ol|gocene

combination of a series of concentrates of micrélisplays three main lithic parts: the Fusaru, the
stratified silica made up of brown, reddish-browrKliwa and the Molodova kinds (V. Mutihac,
opal, pigmented by bitumen or containing liniak990). They show striking lithological
layers of bitumen known asmnenilites (N. differences from one region to another (D.
Atanasiu, 1981). In the opal mass there are al§@frulius et. al., 1968), both on a large-scale of
calcite inclusions, quartz and clay mineraléhe external flysch and within each geographical
granulas’ g|auconite and sometimes py”te unit. ThUS, in the Curvature SUb'CarpathianS we

Fragments of silica Organisms can also b@a_n diStingUiSh between three main facies of the
found (Sponges’ radio|arians)_ Ollgocene (D Patrulius et. al, 1968, P. 31)

Dark coloured menilites, (brown to black)  -Partly disodiliform shale and marl facies
can be found associated with other shale rocks — -facies with disodilic shale, Kliwa sandstone
disodils. These are pelite sedimentary rock&nd layers of Podu Morii
having a clayish structure, rich in organic  -facies with Pucioasa strata, Fusaru
substances; in the layers one can always fifg@ndstone and olistromes. _
traces of fish bone structures, sufur and plaster. Pucioasa - Fusaru Facies — has a typical
Disodil is seen as the ,mother-rock” of oil. Indevelopment in the lalona basin, a thickness of
Romania, we can find it in flysch assortmentd500 - 1700 m and is actually a variety of the
from the oligocene in the Oriental Carpathian&rosno facies, characterized by a thick sequence
(N. Athanasiu et. al., 2007). of massive packets of sandstones, shale deposits

These rocks were formed in Clay and maNVlth Clay and marl characteristics with
with significant concentrations of organicPelosiderite insertions  (Pucioasa layers).
mattter. In Romania, these rocks belong mostfpligocene deposits in this facies succession
to the Oligocene deposits some 37-24 milliogntails the following terms (D. Patrulius et. al.,

Tome XV, Numéro 2013
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1968, p. 31): (= 250 m);

-Disodils and lower menilits (+ 200 m); - Menilits and upper disodils.

-Pucioasa layers of sandstone interspersed Out on the field, such raw material sources
with Fusaru sandstone (1000 - 1200 m); were identified up until now in three locations in

-Vinetisu layers, represented by flysch withthe lalomita Subcarpathians and in the Targevi
marl and sandstone characteristics witRlain (Fig. 11).
curbicortical sandstone, intercalations  of Urseiu Point is located in the superior basin
bentonites and associated olistromes, containiiod the Cricovul Dulce River, on the trail between
blocks and rocks from the Senonian and Eocenéts tributaries called Costita (Coclanda) and

& Localizarea pieselor analizate
B Surse materii prime identificate pe teren

|| Prazenta oligocenului

[ Limita marilor unitati de relief
.- Retea hidrografica
Hipsametria
| = 1400 m

1000 - 1400 m
|| 8001000 m
[0 300-800m
W = s00m
o

10 20:Km

Fig. 11- The main sources of raw materials idesdifand the place of the analysed pieces: 1. Adanca,
2. Gorgota, 3. Bleni, 4. Vulcana de Sus, 5. Ursei, 6. Nisipuri

Urseiul, at an average altitude of 550 m, in the The third locations is situated in the lalomita
administrative territory of Ursei village, Mhesti  River riverbed where it flows away from the
town. Subcarpathians, towards the TargwiPlain (in
The raw material in the Vulcana de Sushe are of Nisipuri village — Ulmi town) and can
location was identified on the shores of \nita be also explained by the existance upriver of
river, a right-hand side tributary of the Vulcanaligocene deposits. Also, in the case of the
river, located at an approximate altitude of 42@danca complex we believe that some of the raw
m, in the area pertaining to the Vulcana de Susaterial in use are local, coming from the
village, a subdivision of the Vulcana&Btown. riverbeds. One clue as to this aspect is the
The presence of raw material in the \anligei presence on certain tools of surfaces indicating a
riverbed can be explained by the fact that upriveoling motion.
there are oligocene deposits as mentioned above.
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5. Analogies Szézely, 1997).

As stated (M. Cosac et al, 2009), a Unfortunately the description he
common element between the lithic complegrovides is quite limited, but the illustration
at Adanca and the archaeological materiathows (pl. XXXVI and XLV) that the blank
recovered from occupational levels assignagsed is of the type flint slabs. Thus one can
to a cultural tradition still undefined from teaccept the fact the working with flint plates is
Early Bronze Age from Gorgota andilBni, not necessarily a characteristic of the Glina
Is the use of disodilic slabs as a blank focommunities, and given the state of the
knife-like tools. On the other hand, we can’information we have, we may affirm that
overlook the fact that one of theusing them may be viewed as a particularity
characteristics of the Glina culture is thef pre-historic communities in the lalofai
work with flint slabs. For example, they areand Dambowva riverbeds, while the lithic
present at the Odaia Turcului settlemennhaterial at Adanca could belong to a
(Dambovia County), in the lower level (E. prehistoric culture too difficult to pinpoint at
Tudor, 1983, p. 108), ata¢aresti, at the ,La the moment.

Suhat” location, ,five fragments of curved

flint knives covered in limestone”, ,a curved6. Possible implications

knive and other fragments of curved knives”, Regarding the use of bitumen as hafting
at the ,@idurea Biteasca” location (E. material, it is known that in Romania the oldest
Tudor, I. Chicideanu, 1977, p. 144), the}discoveries belong to the Paleolithic. In this

appear in combination with Glina clay (Eréspect, in Gura Cheii-Raov Cave (Brgov
Tudor, 1972, p. 106). County) were found two tools hafted with

S . bitumen, belonging to the Upper and Middle
It is interesting that such slabs WeTrt alaeolithic (M. Cérciumaru et al., 2012).

found in another cultural context. A flint slab The presence of bitumen on two lithic
was re_cqyered fro_m a hffuse aSS|gr'1'ed 10 P&his with different geographical origins,
Bratesti cultu.ral Issues” at thev VCO‘?‘Stasuch as Adanca and Gorgota, but having
[B)'§ erll)cu .Ioéat'orl bm EBE.tl.%t'T (?j/acaragu,l related cultural contexts and stemming from
Cﬁ.m.dov;a 2;97” y Efsiiia tudor and 1ony,, early Bronze Age is a unigue situation in
Ict eanu_( )- - Romanian prehistoric archeology. This is the
According to Al. Runescu, similar tools first circumstance of this kind, and the
come from the Schneckemberg area as wg plications are not even close to being

in Brasov, the eponymous site,"but also f.ro'@Iarified in this study. Was it been used to fix
the Sprengi and _Stelnbruchhugel_ Iocatlorme pieces on handle? We consider that the
and from the Cuciulata - Riea Pietroas hypothesis is acceptable at this point in the

settlement (Hoghiz town). The archaeologisgtudy’ and the argument is the high level of

specifies the identity of the flint "plates”, .\« or in areas used for covering these
having a fragile white patina, with those in[00|S

the Glina cultural environment (AaBnescu, Bitumen as raw material accessible to

1970). Also, Zs. Szézely noted regarding thﬁre-historic communities appears this time as

lithic ~ complexes  recovered  from theWeII in association with salt in the area

Schneckemberg cultlﬂral_er?vwonment in th esignated by the towns of Gura Qeni
settlements at Sanzieni and Sfant

. cnita and Moreni city, in close proximity to
Gheorghe, the presence of ‘curved knives' ( darltlca and Gorgota )éites P y
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