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Abstract: Vitreous Beads Found at the Bronze Age Cemeterynfr@ampina (Prahova) The present study
focuses on the analysis of a number of beads miadi&r@ous material found at the Late Bronze Agemetery
from Campina (Prahova County). We shall descrileeptimary and chronological context and broadlguks

the more or less close/contemporary analogies. r8eyghysical analyses on four pieces produced in a
specialised laboratory from Valahia University drgovite bring up for discussion the chemical composition
of the raw matter used. The results of these aesliave allowed a short introduction to the phydiemical
analyses on vitreous materials found in archaecédgiontexts in advanced phases in Western Eutmyte,
strangely unknown in Romania.

Key words: Bronze Age, graves, glass, faience, beads, Campin

Introduction

The funerary complex of Campina is located
in the Southern Subcarpathian area, disposed on
the high terrace on the left side of the Prahova
river, north of the confluence with the Doftana
river, at an altitude of 500 m. The landscape is
dominated by high hills and terraces situated on
both sides of the Doftana and Prahova rivers (Fig.
1). Archaeological researches were carried out in
successive campaigns during 2008-2012. 60 ,
tombs belonging to a biritual cemetery were | Aoyl e
uncovered and both inhumation and incineration :
graves were studied. As for the burial rite,
inhumation is prevalent, covering nearly 80% of
the total number of identified individuals. The
grave inventory is typical of the Noua and
Monteoru cultures, while several vessels
decorated in a specific Tei culture manner were
found in three of the inhumation graves. Seven
instances ot*C dating place the evolution of this
cemetery somewhere between 1450-1150 BC.

. Cemetery

Fig. 1—Romania: distribution of prehistoric
vitreous beads; location of Campina cemetery.
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Radiocarbon dating and relative chronologyectangular with round corners, 1.60x0.85 m in
elements point to an evolution of this cemetery size. Some stones were preserved in situ and
in the late phase of the Bronze Age (Aseem to have belonged to the mound built above
Frinculeasat al, 2011; A. Frinculeasa, 2012). the grave/deceased. Grave inventory: a

fragmented vessel in secondary position, lying
The archaeological background both in the upper area and towards the dead

Seven pieces made of vitreous materigherson’s hip (pl. 2/4); a string arranged at the
consisting of small ring-shaped or spheroiddiase of the mandible, made of 13 amber beads 7-
greenish, yellowish or turquoise blue beads, wed mm in diameter and 2-3.5 mm thick (pl. 2/2,
found at Campina cemetery. All of them are les®), 3 beads of vitreous paste (greenish or
than 1 cm in diameter and were discovered in twarquoise-blue (pl. 2/3, 5, 7), a white lime bead?
inhumation graves, namely Grave 20 and Gra\pl. 2/6), another fragmentary one made of a
58. The beads were parts of several bead stringackish-brown material not yet determined
put around the deceased’s necks, associated wWig8). Anthropological determinations: adult,
other amber, clay or limestone items. female.

v' Grave 20 (pl. 1) — inhumed, found in 2010, in
Sector 1, grid cell 7, DE7 squares, at -0.29 m, and

-0.91 m at the base of the grave, approximately
west-east oriented, in crouched position laterally,
on the left side. The grave was 1.35x0.62 m ar cbrlﬁ)ce context| thickness sggrgtzlr é?;ﬁqrr;?elr colour
had a mound of stones above it. It had agn™:
inventory composed of two vessels (pl. 1/4, 7
two bronze earrings (pl. 1/1, 2), two clay beads 1 G;%"e 5 mm 6 mm 4 green
(pl. 1/3, 6), four beads made of vitreous paste (gt Crave
1/5, 9). Anthropological determinations: female} 2 | 20 | 3™m [ 7mm 4 green
30-40 of age, 154.86 cm high; she presentgd Grave
. . 3 3 mm 7 mm 4 yellow
pathologiessuch as osteoarthrosis, healed skujl 20
4 P
bloyvs, an gbscessl. C dating: 3159+ 23BP, | 4 G;%ve 4mm ) ; green
during the interval 1495-1402 BC, sigma 2 S
domain with 95.4% probability (Fig. 2). 5 58 2mm 6 mm 4 mm green
6 Gg%ve 2mm 6 mm 4 mm green
B Gampina Grave 20 R_Date(3159.23)
F 95.4% probability .
33005 1495 (95.4%) 1402calBC 7 Grave | - o 7 mm 1 mm | turquoise-
58 blue
3200~

Table 1 — Morphometry of beads made of

3100 :
E vitreous paste.

3000 |

i Elemental(X-ray Fluorescence) analyses on
ha - the four pieces were performed at Valahia
' University laboratories.

i acy fopwormig oy o ey 3 pen gy i
1600 1500 1400 1300

Calibrated date (calBC)

X-ray Fluorescence (XRF) method
Among the various analytical techniques
Fig. 2— M20,%C dating diagram. available today for the chemical characterisation
of materials, X-ray fluorescence (XRF) (R.
v Grave 58 (pl. 2) — inhumed, found inJenikins, 1998) stands out as one of the most

2012 in the excavated surface between S.| arfflvantageous and reliable methods. In
S.II, in the B4-5 squares, at a depth of -0.49 nfomparison with most other analytical methods,
with the bottom of the grave at-0.65 m. TheXRF offers a rapid, non-destructive, multi-
relatively well-preserved skeleton was WNwelemental, accurate and highly reproducible

oriented, crouched on the left side; the grave wa&alysis with little or no sample preparation in a
wide dynamic range (few ppm to 100%). The X-

Tome XIV, Numéro 2, 2012 18
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0,5m

2cm

Plate 1 — grave 20: bronze rings (1, 2); clay b€ad6); grave (8); glass beads (5, 9); pots froave
(4, 7)
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Plate 2 — grave 58: glass beads (2, 5, 7); otremdfrom grave (6, 8); amber beads (2, 9); pot from
grave (4)

Tome XIV, Numéro 2, 2012 20
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ray spectrum acquired during the XRF processeem to be rather made of glassy paste (A.
reveals a number of characteristic peaks. Th&inculeasa, 2007).
energy of the peaks leads to the identification of In the same chronological context attributed
the elements present in a sample, on the basetofthe same chronological stage, a green pierced
the Moseley law (qualitative analysis) and théead made of glassy paste has been recently
peaks intensity provide the relevant or absolufeund at Rulesti (Prahova) in a grave which is
elemental concentration — (quantitative analysis)art of a tumulus assigned to the Jamnaja burial
horizon.
Energy dispersive X-ray Fluorescence Beads of glassy paste or “faience” were also
(EDXRF) measurements of glass samples from identified in Monteoru graves at Poiana, C3tide
archaeological sites Sirata Monteoru (E. Dumeanu-Vulpe, 1938; M.
The concentrations of elements (Ag, As, C&lorescu, 1978; L. Béarzu, 1989; M. Petrescu-
Co, Cr, Cu, Fe, Ni, Si, Sr, Ti) in glass sampleBambovia, 1998). We should mentiamemetery 4
were determined by Energy Dispersive X-Rapf Sirata Monteoru where, in Grave 142, 417
Fluorescence (EDXRF) technique, using th&ience and glass beads (I. Nestor, E. Zaharia,
ELVAX spectrometer from Valahia University of 1961), turquoise-blue or bright white in colour (L.
Targoviste, having an X-ray tube with Rh anoddBarzu, 1989) were found. In Grave 35 eight glass
operated at 50 kV and 100 pA. Samples weigeces were found, while in Grave 122 ten were
excited for 300 s and the characteristic X-raydiscovered, several others being in Grave 21, Grave
were detected by a multichannel spectromet82, Grave 72, Grave 88, Grave 103 (L. Barzu,
based on a solid state Si-pin-diode X-ray detect@©89).
with a 140 um Be window and a energy A faience bead was found at Alm&E.
resolution of 200eV at 6.4 KeV. TheDunireanu-Vulpe, 1938), two appeared in a vessel
characteristics X-ray spectra acquired ardiscovered at &atau, in a Monteoru settlement,
presented in figures (annexe 1-Quantitative associated with amber beads that formed a string
calculations were made by the regressiofV. Capitanu, Ursachi, 1979), 19 other made of
coefficient method (J. D. Winefordner, 1999).  “glassy matter” in a Noua hoard at Ulmi-Liteni (M.
Florescu, 1961), and also in those belonging to the
Analogies and discussions on chronology Late Bronze Age period - Hallstatt Al at
We should mention that the pieces (bead$§)ioclovina (E. Corya, 1966; |. Emodi, 1978),
made of vitreous materials were defined in thBobrocina (M. Rusu, 1963; Petrescu-Damtavi
autochthonous bibliography in a broad sense 4874). The items found atipus, Igrita (two blue
“glass/faience” or “paste” with no clearglass beads) also belong to the same chronological
distinction between them. The earliest findinggorizon (. Emadi, 1978; 1980). Other glass beads
could originate from a Usatovo grave fronwere found at Pecica Il (I. Emodi, 1980). The
Brailita where there is a mention of a greenislargest number of pieces, approximately 2,800 glass
bead string (I. T. Dragomir, 1959), but here therand faience beads, were found in the Cioclovina
are several inconsistencies regarding the raward (E. Corya, 1966; |. Emddi, 1978).
matter used. Though highlighted in a study on the Such pieces are commonly encountered in
appearance of glass in Central Europe (ACentral Europe in Nitra, Aunjetitz, Mierzanowice,
Harding, 1971), taking over an earlier piece dfausitz, Lusatian etc. cultures (M. Gimbutas, 1965;
information (M. Gimbutas, 1965), the authors ofA. Harding, 1971; 2010; A. Harding, S. Warren,
the finding identified, as raw matter source, 4973; J. Vladar, 1973; J. Batora, 1995; A. D.
“slightly arenaceous” dark-green micaceous claljopescu, 1999-2001; N. Vencloea al, 2011, I.
(I. T. Dragomir 1959, p. 685; N. Hache, 2002). Motzoi-Chicideanu, 2011) or the Periam-Pecica
As regards the necklace found in a graveulture, Otomani-Filizesabony (L. Olexa, 1987; I.
dating from the same period, researched at Bradptzoi-Chicideanu, 2011). Faience or glass beads
there is a fairly accurate description, namely “are also to be found in western Europe, in Spain,
string of beads made of a red paste and bortgance, Switzerland, Germany (J. Henderson, 1993;
composed of 90 pieces” (V. Ursachi, 1995, 5. Hartmanret al. 1997; N. Rafaett al, 2008; B.
21). At Gorgota, a string of “kaolin beads painteébratuze, K. Janssens, 2004) as far as the British
green” were found in an Early Bronze Agdsles, including Ireland (A. Aspinait al., 1972; J.
inhumation grave (T. Mugg 1996, p. 52); they Henderson, 1988). We should also mention the

21 Tome XIV, Numéro 2012
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Report of Elemental Analysis
Date of analysis: 4/26/2012, 11:24 AM

Samplr_;‘:_ stic_la_i.nel_l.evt At Element | Series| Intensity | Concentration
Acquisition time: 1200 seconds numb.
Performed by: C. Stihi/ L. Toma 07 Ag " 32606 0.211%
20 Ca K 655671 62.871%
27 Co K 48886 1.535%
24 Cr K 13017 1.488%
FFFF 29 Cu K 47585 0.983%
26 Fe K 435514 17.779%
28 Ni K 65603 1.657%
14 Si K 64856 0.149%
o 1 38 Sr K | 156380 0.756%
J‘J e e 22 Ti K 59083 12.572%
Annex 1
Report of Elemental Analysis
Date of analysis: 4/26/2012, 10:25 AM
Sample: yelow bead
Acquisition time: 1200 seconds
Performed by: C. Stihi /L. Toma nl'JA\rtI‘.lb Element| Series| Intensity | Concentration
47 Ag K 29987 0.212%
33 As K 2970 0.033%
20 Ca K 510395 44.368%
27 Co K 101544 2.027%
24 Cr K 16548 1.021%
29 Cu K 1340307 22.393%
26 Fe K 766044 19.726%
28 Ni K 71716 1.415%
oo 14 Si K 56076 0.143%
38 Sr K 84719 0.445%
22 Ti K 57076 8.218%
Annex 2

Tome XIV, Numéro 2, 2012 22
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Report of Elemental Analysis

Date of analysis: 4/26/2012, 9:29 AM
Sample: green glass bead
Acquisition time: 1200 seconds
Performed by: C. Stihi/ L. Toma

Spectrum: sticla_inel_verde evt Created by ElvaX software.
‘Copyright © Elvatech Ltd.

Report of Elemental Analysis

Date of analysis: 4/26/2012, 1:08 PM
Sample: green glass bead (fragm.)
Acquisition time: 1200 seconds
Performed by: C. Stihi/ L. Toma

|
|
L]

HEH | INPEDAVE™

Created by ElvaX software.
‘Copyright © Elvatech Ld

At.
Element Series | Intensity|] Concentration
numb.
47 Ag 35188 0.277%
33 As 4179 0.051%
20 Ca K 410630 37.792%
27 Co 132741 2.681%
24 Cr 14926 0.846%
29 Cu K 1149069 21.740%
26 Fe K 1043764 27.143%
28 Ni K 50113 1.113%
14 Si K 46447 0.131%
38 Sr K 102514 0.598%
22 Ti K 54813 7.629%
Annex 3
At. . . .
Element| Series Intensity Concentration
numb.
47 Ag K 36279 0.184%
33 As K 3349 0.027%
20 Ca K 705365 43.566%
27 Co K 148418 1.989%
24 Cr K 25635 1.013%
29 Cu K 1987754 23.575%
26 Fe K 1310001 22.642%
28 Ni K 85178 1.193%
14 Si K 36785 0.067%
38 Sr K 1369685 0.516%
22 Ti K 52636 5.229%
Annex 4

23
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findings in Italy (especially in its northern pa(t) Faience and glass have both a vitreous
Angelini et al., 2005; P. Bellintani, 2011) and composition (M. Tite, 1987; J. Henderson, 1989;
Greece, both in the Minoan (M. Titt al., 2008; 2000). It has been established that faience beads
2009; C. M. Jackson, E. C. Wager, 2011) and tlappeared in a previous stage as compared to the
Mycenaean (G. Nightingale, 2000; K. Nik#aal., glass ones, being present in the early phase of the
2009; M. S. Waltonet al., 2009) civilisations; Bronze Age (A. Harding, 1971; J. Henderson,
findings were also made in the Balkans (A1988; 2008; I. Angelinét al, 2005; N. Venclova,
Palavestra, 1997). 2008; N. Vencloveet al., 2011); although they

In the eastern North-Pontic area we find bead®uld also be found in the middle period of the
made of vitreous materials in late Tripolian siteBronze Age, it was in the late stage that they
(M. Gimbutas, 1965; I. Manzura, 1994; A. Swere largely developed (N. Venclova, 1986; N.
Ostroverkhov, 2001-2002), occasionally invenclovaet al.,2011; J. Henderson, 1988; 2008).
Jamnaja, Katacombnaja, Srubnaja funerary The different chemical composition and
complexes (M. Gimbutas, 1965), Sabatinovka (Aelationships between the identified elements
S. Ostroverkhov, 2001-2002), much mordave generated conclusions regarding the
frequently in the Belozerka culture (S.existence of production areas (works) both in
Agulnikov, 1996; A. S. Ostroverkhov, 2001-Western Europe and the Circummediterranean
2002). area. In Late Bronze Age what was characteristic

to Europe was thenixed-alkali glasqLMHK) -

Introductory notes on the technology and low magnesium — high potassium, but with a low
chemical composition of prehistoric vitreous calcium oxide also (J. Henderson, 1988; 1988a;
materials 1995; R. H. Brill, 1992; A. Towlet al.,2001; I.

Having emerged in the early 70’s of thé"20 Angelini et al., 2005; 2009; N. Venclovat al.,
century (A. Aspinalet al., 1972; A. Harding, S. 2011), as opposed to that in the Near East, Egypt,
Warren, 1973), though there had also bees well as southern and insular Greece (including
previous approaches (J. Henderson, 1989), tlete and Cyprus), southern Italy whegkant
very present and laborious physicochemicalsh glasses (HMG)high magnesium glass
analyses on prehistoric vitreous products (and n(iMG) (J. Henderson, 2000; K. Nikitat al.,
only on them) have led, for almost 20 years novi2009) prevailed.
to drawing very useful conclusions for the During the 2° millennium BC, there is
archaeological discourse. Raw matter used asidence that a mixed alkali plant ash was used in
well as the related technologies, colouring antthe production of faience in Egypt and in
decolouring agents, substances with influence &iestern Europe. This plant ash is characterised
transparency could be thus determinediy potash contents that are usually a little higher
Establishing chemical compositions,than those of soda, and by low lime and magnesia
technological traditions have led to thecontents. Inthe later Bronze Age, a similar mixed
identification of several commercial relationsalkali plant ash was used in the production of
production areas, a number of compleglass that is found throughout Western Europe
technologies known in Prehistory (J. HendersoiiiM. Tite et al., 2006), the most important
1995). Modern laboratories have allowed the uggoduction centre found being that of Frattesina,
of a large number of methodologies andorthern Italy (J. Henderson, 1993; R. H. Brill,
techniques for scientific analyses. Let us mentiob992; 1. Angeliniet al.,2004; 2009).
only a few of the non-destructive techniques As regards raw matter used to produce
which  include  energy-dispersive  X-rayglass, the main sources determined were: silica,
fluorescence (XRF) spectroscopy, neutroalkalies, calcium, lead, wast glase (culled);
activation analysis, and scanning electronolouring agents such as Co, Cu, Fe, Mg, Ni, Cu-
microscopy (SEM), Time of Flight SecondarySn (bronze) and decolouring agents such as Mg,
lon Mass Spectrometry (ToF-SIMS), etc. Thé&b; opaquing elements like Ti (A. Aspiretl al.,
micro-destructive techniques are frequently used972; J. Henderson, 1985; 1988a; 1989; 2000; M.
commonly used examples are (wavelengthFite, 1987; G. Rapp, 2009).
dispersive) electron probe microanalysis (EPMA) Scientific analyses have resulted in
and (energydispersive) SEM, etc (J. Hendersosignificant data on the trade carried out during
1989; 1995; 2008; F. G. M. Ruttenal.,2009).  the Bronze Age in the Circummediterranean area
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(A. Shortlandet al., 2007; M. S. Waltoret al, Angelini 1., Artioli G., Belintani P., Polla A,
2009; J. Hendersoet al., 2010; C. M. Jackson, 2005, Protohistoric vitreous materials of Italy:
E. C. Wager, 2011), while the discovery, in thé&rom early faience to Final Bronze Age glasses
Ulu Burun vessel (south coast of Turkey), op. 32-36, In:AIHV, Annales du 16°Congres de
85,000 glass and faience beads, many ingdtAssociation Internationale pour I'Histoire du
produced in Egypt (P. T. Nicholsat al., 1997; Verre, London, UK, 7-13, September 2003.
M. S. Waltonet al, 2009; C. M. Jackson, P. T.  Angelini I., Polla A., Giussani B., Bellintani
Nicholson, 2010) points to the significance ané., Artioli G., 2009,Final Bronze-Age glass in
circulation of these materials and technologies. northern and central Italy: is Frattesina the only
glass production centre?%. 329-337, In: Jean-
Conclusions Francois Moreau, Réginald Auger Jacques
Energy Dispersive X-ray FluorescenceChabot et Anja Herzog (ed$jroceedings Actes
(EDXRF) technique is a promising analyticalSA 2006. 36th International Symposium on
technique for simultaneous determination oArchaeometry 36e Symposium International
chemical composition in different samples as atfarchéometrie 2-6 May 2006 Quebec City,
alternative to the classical destructive analytic&@anada.
methods. Although they were of immediate Aspinall A.,, Warren S. E., Crummet J. G.,
interest for drawing conclusions on cultural antewton R. G., 1972\eutron activation analysis
chronological relations, such elements as Mg, Kf faience beads#Archaeometry, 14, 1, p. 27-40.
Na could not be determined, as their Batora J., 1995Fayance und Bernstein im
concentration was below the detection limit. Thatérdlichen  Karpatenraum  wahrend  der
does not mean that these elements are abséwnijhbronzezejt in vol. B. Hansel (Hrsg.),
they shall be determined by some other motdandel, Tausch und Verkehr im bronze-und
sensitive method. The interpretation limits arériiheisenzeitichen Sudosteuropa PAS 11,
related to the inexistence of a reference materislunchen-Berlin, p. 187-196.
to set up a method of analysis for archaeological Barzu L., 1989, La station de &ata
samples, a certified test which, knowing thélonteoru: la necropole no. 4 de l'epoque du
concentrations, could help us to use the relatidwonze Dacia, N.S., XXXIlI, 1-2, p. 39-78.
of determining the concentration of elements for Bellintani P., 2011, Progetto “Materiali
any archaeological sample. According to the lawgetrosi della protostoria italiana”.
of relations, taking into account experimentaRggiornamenti e stato della ricerca&ivista di
errors, the concentration relation must be close &cienze PreistorichéXl, p. 257-282.
reality, but the individual concentration is not Robert B. H., 1992Chemical Analyses of
accurate. Some Glasses from Frattesjn@he Journal of
The results of analyses have indicated th@lass Studies, vol. 34, p. 11-22.
existence of several elements typical of vitreous Cipitanu V., Ursachi V., 1979escoperiri
materials. The presence, in significant quantitiearheologice apainadnd epocii bronzului din
of Ca may be an indication of the raw mattejudegul Baciu, Carpica, XI, p. 135-148.
source (organic or inorganic), elements like Fe, Consa E., 1966,Le dép6t en bronze de
Cr, Cu, Ni, Ti, etc. may be connected withCioclovina (Carpates Meridionales) Acta
obtaining colouring or, possibly, opaquingArchaeologica Carpathica, t. VIII, p. 169-174.
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