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ABSTRACT

This paper is intended to give a review on the study of Carpathian obsidian. The
name implies the only source region in Central Europe, for long, the only source of
archaeological obsidian in Continental Europe. Their archaeological, as well as geological
research started in the sixties of the 19" century by the activity of pioneering personalities
of Hungarian archaeology, geology and archacometry. By the late 70-ies, separation of
Carpathian obsidian sources from other sources of European and other Mediterranean
sources could be achieved (investigations of Warren and Williams), and intensive studies
continued in the past decades. In spite of several publications devoted to the subject, there
are still a lot of clearly erroneous views lingering in technical literature concerning the
location of the sources and allocation of archaeological specimens.

The first review of the author on the Carpathian obsidian was published in 1981:
in the meantime, several research groups performed smaller or bigger research series
on related finds, using various methods of analysis (NAA, EDS, XRF, FID, PIXE-
PIGE and recently, PGAA). Collection of obsidian distribution was completed using
reference data as well as analysis of various assemblages dating from Middle
Palaeolithic to Iron Age. Distribution maps were compiled for specific periods using
percentage values. Access strategies, political implications could be claimed on the
basis of changes in distribution areas.

The present study contains a review of recent achievements, prepared for the
project IGCP-442 (Raw Materials of Neolithic Artefacts) as well as in the frames of
the project “Raw material atlas Non-metallic prehistoric raw materials on the
territory of Hungary and adjacent regions” (OTKA- T 025086).

1. INTRODUCTION

Over the glass mountains... This is a regular introduction to a lot of tales
in Hungary. Perhaps it is not too much intrusion to the field of ethnography

1. This paper contains the extended version of the lecture presented on the 34" ISA Meeting

at Zaragoza, Spain (Bir6 2004).
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to say that this clause dates back to prehistoric times, notably to the time of
rare and distant, legendary obsidian sources.

Obsidian is a spectacular raw material attracting attention both in
modern as well as prehistoric times. Archaeological and archaeometrical
technical literature as well as hearsay and gossip abounds in references based
more on legends than reality. This is the reason why the author decided to
summarise again our current knowledge on one of the most important
element of prehistoric mineral resources. The name, ‘Carpathian obsidian’ is
misleading in itself as it implies origin from the Carpathes (which is no source
for obsidian, being mainly composed of Mesozoic sedimentary rocks and
Palaeozoic constituents) or, for a more specific geological (but false)
implication, the Carpathian obsidians are not related to the Middle Miocene
Carpathian Stage; they were formed in the Late Miocene Sarmatian period
and all of the known and archaeologically important occurrences can be
found in the Tokaj-Presov Mountains, in NE Hungary and SE Slovakia,
respectively. The term Carpathian obsidian was given by the English
scientists performing the first successful fingerprinting studies and became
known in international archaeometrical literature; it would no point and
useless to fight against this name.
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It is, however, necessary to know the raw material exactly and separate
from other materials and legendary claims. Some basic facts on obsidian may
help in the correct identification.

Obsidian is not a mineral but a rock. It is quenched volcanic rock, natural
glass, without specific mineral composition, crystal structure or
stoechiometrical formula and exact chemical composition. In course of long
time, obsidian will turn to a felsitic volcanic rock with acidic composition
(thyolite) with high SiO, content. Typically, obsidian can be found associated
with geologically very young volcanic activity, because rock glass is not very
stable under surface conditions, will get crystallised or weathered in course
of time. At the same time, not all the volcanic glasses can be considered
obsidian and even less could be suitable for making stone tools. Not all of the
sources referred to as ‘obsidian’ in geological technical literature yielded
workable obsidian. The problem is further complicated by the fact that some
of the sources have been exploited or became inaccessible till our days.
Claims on non-existing sources, at the same time, can lead to not adequately
founded historical conclusions and render the results of the archaeometrical
fingerprinting questionable.

2. OBSIDIAN SOURCES WORLD-WIDE

Due to the specific conditions of its formation, obsidian occurs at limited
regions. The last synthetical summary based on bibliographical entries by
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Hans-Otto Pollmann (Pollmann 1999) resulted in mapping the potential
sources all over the World (fig. 1). The source regions are visibly confined to
island arches with strong volcanic activity on the contact zone of continents
and oceans. Though Hungary is centred in continental Europe, it is well
known that similar conditions used to exist here in the Tertiary period.
Obsidian was formed here by the end of the Tertiary period.
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Figure 1. Obsidian geological sources worldwide after H. Pollman. Sources represented in the
Lithotheca Collection of the Hungarian National Museum are marked by black dots, other
sources with white squares.

Data collection by Pollmann naturally could not aim at a critical review
of all cited work, thus the resulting comprehensive map contains a number of
‘dots” existing perhaps only in the (modern) legends. These and constant
references to non-existing sources compelled the author to collect existing
evidence again, separating certain from uncertain and false.

In the comparative raw material collection of the Hungarian National
Museum we are making all efforts to collect evidences from existing lithic
raw materials sources (Lithotheca-Collection: Biré & Dobosi 1990, Biré & al.
2000a); look after all claims, collect and document the wealth of prehistoric
potential raw material sources and try to characterise them in a manner to be
recognised in the archaeological lithic industries. Naturally, we are mainly
interested in Hungarian raw materials and resources available to the
prehistoric population that used to live here. Obsidian is one of the raw
materials preferentially collected from all over the world. All of the known
European sources are represented in the Collection with abundant samples
from the Near East (Anatolia) as well. On fig. 2. the obsidian raw material
sources of the so-called Mediterranean region are presented, based on

Pollmann’s data and hand specimens in the Lithotheca.
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Figure 2. Obsidian geological sources of the Mediterranean region after H. Pollman and hand
specimens in the Lithotheca. Sources represented in the Lithotheca Collection of the Hungarian
National Museum are marked by black dots, other sources (?) with white dots.

3. THE SCIENTIFIC INVESTIGATION OF THE CARPATHIAN OBSIDIANS

Archaeological and geological study of the Carpathian obsidians started
in the second half of the 19* century by pioneering Hungarian personalities
of both disciplines (Rémer 1867, 1876, Szab6 1867, 1876). The Carpathian
sources were, at the same time, the oldest known sources of archaeological
obsidian in Europe, with the exception of Georgian and Armenian sources at
the eastern fringes of the continent. The first studies on archaeological
distribution made still in the 19* century were followed by a range of data
collections concerning special areas or time periods e.g., those of M. Roska
and S. Jansdk (Roska 1934, Jansdk 1935). Another wave of interest was
observable just prior to modern archaeometrical studies in the fifties and
sixties. In the first publication of the author on archaeological distribution of
the Carpathian obsidians (Biré 1981) these archaeological data collections
were summarised and completed, and the results presented on a
comprehensive map. By the end of the seventies, modern analytical studies
created the possibility for separating Carpathian sources from other sources
in Europe and also distinguish groups of different sources within the
Carpathian Basin (Warren & al. 1977, Williams & al. 1984). Ever since, several
series of analytical studies by different methods (OES, NAA, EDS, XRF, FTD,
PIXE-PIGE and most recently, PGAA) and different groups of scientists have
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been performed and published. Archaeological distribution of the Carpathian
obsidians can be followed by the help of macroscopical studies and
instrumental analyses from the Middle Palaeolithic period till Iron Age.

4. RAW MATERIAL SOURCES

All the known sources of Carpathian obsidian are located in the Tokaj-
Presov Mountains, partly on the southern part close to Tokaj (Mdd-Erdébénye-
Olaszliszka environs, C2E group), partly around Tolcsva and Erdébénye-
Abaujszanto, located at the middle of the Tokaj Mts. (C2T group), both of them
in Hungary. The best quality and seemingly most popular raw material sources,
however, are already located outside the present borders of Hungary in
Slovakia; geological sources of obsidian occur in the environs of Vinitky
(Sz6ll6ske) and Mala Bara (Kisbdr) even today (Kaminska & Duda 1985), the
chemical composition of which is closest to those occurring most frequently in
archaeological context. Probably they were not the only and most productive
sources-a group of sources can be supposed to the North of them, impossible to
locate by now, the evidences of which are found on the Late Palaeolithic and
Neolithic workshop sites of Kasov and Cejkov (Banesz 1967, 1991). We suppose
that these highest quality sources were exploited by the Late Neolithic. All of the
obsidian sources in the Carpathian region are secondary: primary sources with
obsidian lava flows or tuff layers including workable nodules are not known.
Small nodules below the workable dimensions do occur in rhyolite tuff around
Tolcsva. It is possible that the primary sources of workable nodules have been
eroded but it is also possible that they will crop out sooner or later.
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Rock glass similar to obsidian, mainly perlite occurs at several locations
within the Carpathian Basin and these are justly mentioned among potential
sources of obsidian; however, they did not yield so far archaeologically
serviceable obsidian. Such localities include Hlinik (Szabova-skdla) in Central
Slovakia, the territory of Avas (Oag) in Romania, as well as the environs of
Hust in the Ukraine.

Beside these potential sources several claims of non-existing obsidian
sources were made, partly as simple mistakes (“Biikk obsidian”, Tompa
1929), rumours (“Borzsdny obsidian” Bérta, J. & Petrovsky- Svichmann, A.
1962), “Mecsek obsidian” (hearsay but persistent), based probably on the
frequent occurrence of obsidian on prehistoric sites which served more or less
as trade centres controlling larger areas. In other instances other rocks and
substances resembling obsidian in their macroscopic appearance but
essentially different in formation and composition including artificial
materials have been erroneously identified (even described) as obsidian. One
of the well-known cases is the case of black opals in the Hargita Mts., a
mistake corrected by J. Nandris (Nandris 1975). Recently we have come
across several specimens considered to be obsidian, the chemical composition
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of which exclude their identification as natural rock glass corresponding best
to modern industrial slag (Oldhldpos (Lapus)).

The above mentioned potential raw material sources and mistakes more
or less coincide with the data points presented by Pollmann; with some
remaining unidentified dots, e.g. on the territory of Serbia where I was not
able to locate even the basis of the legend as yet.
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5. CHARACTERISATION

The identification of Carpathian obsidians is a comfortably settled
problem, within the known European sources as well as the local varieties.
Inside the Carpathian Basin, even macroscopic identification will give
adequate results, at least good guesses can be made. The Slovakian (C1)
obsidian is typically transparent-translucent, often clear, having a vivid
glassy lustre and a dissected cortex. Hungarian obsidians are typically non-
transparent, only slightly translucent on edges, their characteristic colour is
dark graphite grey (C2E), black and sometimes mahogany red (C2T),
typically with fine striped patterns.

Under the petrographical microscope the obsidians will be transparent
with some crystallites, the perfect extinction of the isotropic glass in crossed
polarised light can be observed well. Slovakian obsidian tend to have many
trichites, while in the case of the Hungarian obsidians we can observe more
crystallites of definite shape and opaque grains arranged in linear patterns.

Obsidian source characterisation is mainly done on the basis of chemical
composition. Namely, the chemical composition of the high silica content
magma the obsidian originated from would change from volcano to volcano.
The differences are apparent both in the main element composition and the
trace elements, equally suitable for the characterisation of the source.

In the first, classical studies of obsidian characterisation the basis of
identification was the determination of trace elements using OES. This
method was not sensitive enough to reveal inter-group differences within the
Carpathian obsidians, but even the first trials were adequate to separate
Carpathian obsidian from the other obsidian sources of the Mediterranean
region (Cann & Renfrew 1964). A more exact separation including the
separation of Carpathian I-II types was achieved using NAA by the end of the
seventies (Warren & al. 1977). The publication of the series of analyses
comprised unfortunately only a summary of the results (Williams & al 1984).
In the meantime, the measurements were started in Hungary as well; in the
beginning, using AAS for main components and OES for semi-quantitative
analysis of trace elements (Bir6 1981), later on, using EDS and XRF on several
series of archaeological and geological samples (Bir6 & Pozsgai 1984, Bir6 &
al. 1986, 1988). In Romania, also X-ray spectroscopical methods were used for
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the identification of archaeological obsidian (Salagean & al. 1988, Daraban &
al. 2002). More recently, ion beam analytical techniques were used
successfully for source characterisation of obsidian in the Nuclear Research
Institute of the HAS in Debrecen, using PIXE and PIGE (Elekes & al. 2000a-
b). Currently we are using PGAA for the characterisation of several lithic
resources including obsidian (see the paper by Kasztovszky & Bir6 in the
same volume). This is very favourable for the analysis of obsidian, being
sensitive enough for the purpose and completely non-destructive.
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Source characterisation of obsidian can be also successfully achieved
using the formation age of the rock determined by FTD, independently and
also in association with chemical composition data. In case of the Carpathian
obsidians, the basic data were collected and published by G. Bigazzi (Bir6 &
al. 2000Db).

Characterisation studies within the Carpathian Basin yielded so far only
one item that could not be fit into the Carpathian I-II categories (Biré & al.
1986:). Outside the territory of the Carpathian Basin the possibility of
interacting sources increase: the confines of distribution of the Carpathian
obsidian have been demonstrated so far till Istria (Williams & al 1984) and
Thessaly (Bassiakos & al. 1993).

6. ARCHAEOLOGICAL DISTRIBUTION

Archaeological distribution of obsidian was mapped already in the 19"
century. The first systematical collection of data was published by Floris
Rémer (Rémer 1876), followed by a number of efforts in respect of a certain
territory, period or cultural unit. The data published in technical literature
prior to 1980 were collected and presented on a comprehensive map, without
aiming at a critical review, by K. Bir6 (Bir6 1981). Apart from the data
obtained from references, Hungarian Palaeolithic obsidian finds from the
collection of the Hungarian National Museum and the Herman Otté
Museum, Miskolc were published based on personal investigations,
separating the categories Carpathian I-II on the basis of macroscopical
observations (Biré 1984). Later on, by the application of analytical methods
and general petroarchaeological surveys, distribution data from a great
number of archaeological sites have been collected and organised into a
database. This approach allowed to register the changes of utilisation and
circulation in a quantitative manner on a series of maps (Bir6 1992, 1998).

A new impetus for distribution studies was given by the project “Raw
material atlas Non-metallic prehistoric raw materials on the territory of
Hungary and adjacent regions”, supported by the Hungarian National
Scientific Fund (OTKA)) between 1998 and 2002 (OTKA T- 025086), aiming at
a regular collection of distribution data on raw materials identified on
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Figure 3. Distribution data on Carpathian obsidians: a, geocoded references

from technical literature; b. Carpathian 1 (Slovakian) obsidian identified by

macroscopic analysis; c. Carpathian 1 (Slovakian) obsidian identified by

instrumental analytical methods. Obsidian on archaeological sites are

marked with squares, the location of main geological sources are indicated
with empty dots.

Hungarian prehistoric sites. Collection of data was extended to references in
technical literature as well as our own analytical work and observations. The
work has been continued after the official closing of the projects as well. One
of our specific aims is to study and characterise specimens of obsidian
occurring relatively far from the source regions, and the non-destructive
analytical technique applied offers a good possibility for this.
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The results are plotted on geocoded series of maps (fig. 3). Compared to
previous maps we are loosing many data points because not all the localities
mentioned in old descriptions could be identified, but the existing data
become more reliable and can serve as a basis for further synthesis.

7. CONCLUSIONS

Carpathian obsidians used to serve as important element of the raw
material stock utilised by prehistoric peoples in the central parts of Europe.
Their investigation offers a rare chance for unfolding the system of long-
distance prehistoric trade and regular supply of raw materials. Our purpose
is to support the research of both raw material resources and distribution
studies with reliable, controllable objective data and study this legendary raw
material in the realm of facts.
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