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OBSIDIANOBSIDIAN

• Quenched igneous rock  (rock
glass of rhyolitic composition)

• Obsidians are typically young
rocks of Tertiary or Quaternary
age

Bodrogszerdahely: Primary geological occurance

Vinicky: Secondary geological occurance in ryolite tufa
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GEOLOGICAL OCCURANCES IN EUROPE
Tokaj-Eperjes Mountains

CARPATHIAN OBSIDIANSCARPATHIAN OBSIDIANS
C1: „Slovakian” 15-
16 Ma, transparent,

translucent C2T: Tolcsva     C2E: Mád-Erdőbénye C2Tr: Tolcsva „mahagony”

C2: „Hungarian” 10-12 Ma, non-transparent

Recently: C3 - Kárpátalja
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ARCHAEOLOGYARCHAEOLOGY

Favourite raw material for chipped stone artefacts from
the Palaeolithic till the end of the Prehistoric period

Blade core hoard from Nyírlugos (HNM)

Retouched blade from
Csongrád-Felgyő (EBA)

TASKS (ARCHAEOMETRY)TASKS (ARCHAEOMETRY)
Provenance study of archaeological objects - based on non-

destructive chemical analysis (PGAA)
Earlier: Classification of archaeological pieces and raw materials

from the Carpathian region
• 2008-2009: Provenance study of artefacts from Croatia and

Bosnia and Herzegovina (TéT project)

What is the origin of raw materials of Croatian and Bosnian
artefacts?

The Carpathian or the Mediterranian region?
(There is no local geological source in Croatia!)
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PROMPT GAMMA ACTIVATION ANALYSISPROMPT GAMMA ACTIVATION ANALYSIS
• Major components: SiO2, TiO2, Fe2O3, MnO, Al2O3, CaO, (MgO),

K2O, Na2O, H2O
• Traces: B, Cl, Nd, Sm, Gd
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WE HAVE STUDIED WITH PGAAWE HAVE STUDIED WITH PGAA
• 26 Croatian and Bosnian archaeological finds
• 28 Hungarian archaeological finds

(Hundreds were investigated earlier with EDS-XRF, but non-
Carpathian origin was not indicated)

• 5 Romanian archaeological finds
• 20 Carpathian (C1, C2 and C3) geological samples
• 6 Mediterranian (Lipari, Sardinia and Melos) geological samples
• + 126 reference data from the literature was used for

Mediterranian region
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MAP OF OCCURANCES
C1, C2

HU ARCH

CRO-BOS ARCH

SARDINIA

LIPARI

MELOS

BOGAZKÖY

RO ARCH

RESULTSRESULTS
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APPROXIMATE DETECTION LIMITS FOR THE BUDAPESTAPPROXIMATE DETECTION LIMITS FOR THE BUDAPEST
PGAA SYSTEMPGAA SYSTEM

According to our PGAA: based on B and Cl content
The investigated Croatian archaeological pieces can be associated with either the
Carpathian (C1) or with Mediterranian (Lipari) geological sources.
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Lower left corner detail of the previous plot:
The C1 geological samples form two subgroup, Croatian, as well as Romanian
archaeological pieces fall rather in ‘Vinicky-type’ C1.

REFERENCES USED FOR DATA COMPARISONREFERENCES USED FOR DATA COMPARISON
• Barca, D., De Francesco, A.M., Mirocle Crisci, G. (2007) Journal of Cultural Heritage, 8, 141-150

(LA-ICP-MS)

• Luglie, C., Le Bourdonnec, F.-X., Poupeau, G., Atzeni, E., Dubernet, S., Moretto, P., Serani, L.
(2007) Journal of Archaeological Science, 34, 428-439 (PIXE)

• Le Bourdonnec, F.-X., Poupeau, G., Luglie, C. (2006) Comptes Rendus Geoscience, 338, 1150-
1157 (SEM-EDS)

• Acquafredda, P., Muntoni, I.M. (2008) Journal of Archaeological Science, 35, 947-955 (SEM-EDS)

• Luglie, C., Le Bourdonnec, F.-X., Poupeau, G., Congia, C., Moretto, P., Calligaro, T., Sanna, I.,
Dubernet, S. (2008) Comptes Rendus Palevol, 7, 249-258 (PIXE)

• Kilikoglou, V., Bassiakos, Y., Grimanis, A.P., Souvatzis, K. (1996) Journal of Archaeological
Science, 23, 343-349 (INAA)

• Acquafredda, P., Andriani, T., Lorenzoni, S., Zanettin, E. (1999) Journal of Archaeological
Science, 26, 315-325 (SEM-EDS)
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PGAA measurements + Literature references: Based on major components (Na, K, Ti, Al)
Croatian and Bosnian objects can be associated with two geological sources: Either
Carpathian (C1) or Mediterranian (Lipari). Sardinian or Melos origin can be excluded with
high confidence.

CONCLUSIONSCONCLUSIONS
• Croatian archaeological finds – without local geological sources –

can be associated with Carpathian (C1) or Mediterranian (Lipari)
sources.

• Within the Carpathian obsidians, C1, C2 and C3 can be
distinguished.

• Sardinia and Melos can be excluded from the possible sources of
raw materials.

• Problem: Literature can not be used for comparison of B and Cl
data.

• Again, we have to emphasize the importance of non-destructive
study – because of the small number of archaeological finds.
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CRO-BOS ARCH
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Territory of Croatia and Bosnia is regarded as a border zone of raw
material supply!
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