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Conference program

Day 0 (26 May)

14:00-20:00 Conference Registration
14:00-18:00 Visit exhibitions

16:00-18:00 Guided tour at the Red Tower of the Rakoczi Museum (on special request, please
contact organisers)

18:00-20:00 Ice-breaking party at Rakoczi Museum



Day 1 (27 May)

8:00-12:00 Conference Registration
9:00: opening — Welcome speeches

9:30-11:20: lectures
Session I - Obsidian sources and their characterisation

9:30-9:50

Barba, L. - Esparza, R. - Ruvalcaba, J. L.: Building a data base of the Mesoamerican obsidian
outcrops

9:50-10:10

Reepmeyer, C. - O’Connor, S. - Mahirta - Irfan, A.: An update on the South Wallacean
obsidian interaction sphere

10:10-10:30

Suda, Y. - Oyokawa, M. - Inata, Y.: Geochemical classification and characterization of
obsidian sources in Oki-Dogo island: application to the provenance study of
archaeological obsidian artifacts

10:30-10:50

Akbar Abedi - Dibazar, Mohammadi Vahideh - Steiniger, D. - Glascock, M. D.: The
Provenance of Kul Tepe Obsidian Artifacts; Syunik and the Highlands of Armenia as
Possible Seasonal Pastureland

10:50-11:10
Ptichystal, A. - Strunga, V. - Furmanek, M. - Rapinski, A.: Provenance of the Stroked Pottery
culture obsidian from Dzielnica (Opole province, Upper Silesia, Poland)

11:10-11:20
General discussion on session [

11:20-11:40: Coffee break

11:40-12:50: lectures
Session II - Formation and geology of obsidian

11:40-12:00

Kohut, M. - Anczkiewicz, R. - Danisik, M. - Erban, V. - Gerdes, A. - Halton, A. - Kirkland,
Ch. - Kochergina, Y. - Magna, T. - Milovsky, R. - Pearce, N. - Recio, C. - Sherlock, S. -
Westgate, J. - Baco, P.: Progress in geological understanding of the Carpathian
obsidians

12:00-12:20

Szepesi, J. - Vona, A. - Fintor K. - Buday T. - Scarani, A. - Harangi, Sz.: Cooling and
hydration of the Carpathian obsidian, a differential scanning calorimetry (DSC),
thermogravimetry (DTA) and infrared spectroscopy (FTIR) study

12:20-12:40
Lexa, J.-Baco, P.-Bacova, Z.-Konecny, P.-Konecny, V.7-Németh, K.-Pécskay, Z.: Vinicky
rhyolite volcano: one of the sources of obsidian in Eastern Slovakia




12:40-12:50
General discussion on session 11

12:50-14:00 lunch break

14:00-15:30 lectures
Session III -Analytical aspects of obsidian studies

14:00-14:20
Kasztovszky, Zs. - Szilagyi, V. - Mar6ti, B. - Harsanyi, I. - Len, A. - Gméling, K.: Neutron
studies in the obsidian research - performed at the Budapest Neutron Centre

14:20-14:40

Donato, P. - Barba, L. - Crocco, M. C. - De Rosa, R. - Donato, S. - Filosa, R. - Lanzafame, G.
- Niceforo, G. -Pastrana, A. - Crisci, G. M.: Microtomography of the vesiculated
obsidians of Sierra Las Navajas (Hidalgo, Mexico)

14:40-15:00
Mashima, H. - Suto, T.: Linking WD-XRF and ED-XRF for obsidian sourcing: a case study
for the Paleolithic Omegura sites at Nagawa town, Nagano prefecture, Japan

15:00-15:20
Stevenson, Ch. M. - Rogers, A. - Ladefoged, T. N.: A Molecular Model for Water Diffusion
in Obsidian

15:20-15:30
General discussion on session 111

15:30-15:50 Coffee break

15:50-17:00: Poster session

Session I: Obsidian sources and their characterisation

Racz, B.: The Carpahian 3 obsidian - the geoarchaeological review

Donato, P. - Barba, L. - De Rosa, R. - Niceforo, G. -Pastrana, A. - Crisci, G. M.: Sub-sourcing
of Sierra de las Navajas obsidians (Hidalgo, Mexico)

Magyari, S. L. - Gherdan, K. - Marko, A - Topa, B. - Albert, G. - Weiszburg, T.: A 19
century pseudo-obsidian reference: the glassy andesite of Bujak, Hungary as possible
chipped stone raw material

Bacovd, Z.-Baco, P.: Occurrences of the volcanic glass related to Neogene volcanism in the
Eastern Slovakia

Session III - Analytical aspects of obsidian studies

Starnini, E. - Panelli, C. - Le Bourdonnec, F.-X. - Lugli¢, C.: New results from sourcing the
early Neolithic obsidian artefacts from Pollera Cave (Liguria, NW Italy)

Aghamalyan, N. R. - Kafadaryan, Y. A. - Nersisyan, M. N. - Smbatyan, H. A.:
Semitransparent obsidian of dark gray color from Artheni deposit (Armenia)

Kohat, M. - Cizmar, E. - Dekan, J. - Drabik, M. - Hrouda, F. - Jesenak, K. - Kliuikov, A. -
Miglierini, M. - Mikug, T. - Milovsk4, S. - Sausa, O. - Surka, J. - Ba¢o, P.: Physical
methods of the Carpathian obsidians study

Petiik, J.-Prokes, L.-Pfichystal, A.-Skrdla, P.-Kaminska, I’.-Oliva, M.-Svoboda, J.-Nemergut,
A.-Burgert, P.-Kuca, M.:Non-destructive ED-XRF provenance analysis of Palaeolithic
obsidian artifacts from the Czech Republic and Slovakia
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Session 1V - Use of obsidian by chronological periods

Oyokawa, M. - Suda, Y. - Inata, Y. - Nada, T.: Upper Palaeolithic obsidian exploitation and
human behavior in the Oki Islands and Chiigoku Mountains of the Southwestern part of
the Japanese archipelago

Le Bourdonnec, F.-X. - Orange, M. - Bellot-Gurlet, L. - Dubernet, S. - Lugli¢, C. - Leandri,
C.: Circulation and origin of the obsidian in the Tyrrhenian zone: the example of
prehistoric Corsica

Szeliga, M.: The inflow of obsidian north of the Carpathians during the Neolithic: chrono-
cultural variability of distribution

Szeliga, M. - Kasztovszky, Zs. - Szilagyi, V.: New PGAA data on the origin of Early
Neolithic (LPC) obsidian in the upper Vistula Basin

Session VI - Contemporary approaches to reconstructing exchange

Biro, K. T. - Kasztovszky, Zs. - Mester, A.: New-old obsidian nucleus depot find from
Besenydd, NE Hungary

Priskin, A. - Szeverényi, V. - Wieszner, B.: Obsidian exchange in Early Neolithic Eastern
Hungary

Gratuze, B. - Tardy, N. - Kalantarian, 1. - Perello, B. - Chataigner, C.: The development of
obsidian procurement in the cave of Getahovit (NE Armenia)

17:00-18:40: lectures
Session VII - Super-long distance movement of obsidian in prehistory: why, how and
what for?

17:00-17:20

Demidenko, Y. E. - Hauck, T. - Frahm, E.: “And even one warrior is in the field”: an
importance of Yabrud II (Syria) obsidian artifact for understanding of EUP human
dispersal events beyond the East Mediterranean Levant

17:20-17:40
Kuzmin, Y. V.: Super-long-distance exchange of obsidian in the prehistoric Arctic: current
evidence from Northeast Siberia and Alaska

17:40-18:00
Vianello, A. - Tykot, R. H: Obsidian production and consumption in Yellowstone National
Park, USA

18:00-18:20
Jokhadze, S.: Chikiani obsidian source and transportation routes in Neolithic-Chalcolithic
period cultures of Lesser Caucasus of Georgia

18:20-18:40
General discussion on session VII

19:30-21:30 Reception given by the Mayor of Sarospatak at Hotel Bodrog
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Day 2 (28 May)

9:00-11:20: lectures

Session IV - Use of obsidian by chronological periods

9:00-9:20

Marko, A.: The use of the Slovakian and Hungarian obsidian: the earliest data

9:20-9:40

Shimada, K.: A local behavior system for obsidian acquisition in a source area: Integrative
lithic analyses focused on the Early Upper Palaeolithic industry of Hiroppara II in the
Central Highlands, Japan

9:40-10:00

Ono, A.: Acquisition patterns of obsidian at the Upper Palaeolithic Mattobara site in north-
central Japan

10:00-10:20

Doronicheva, E. - Shackley, S. M. - Golovanova, L. V. - Doronichev, V. B.: Exploitation of
the Zayukovo (Baksan) obsidian in the Paleolithic of the Northern Caucasus: new
discoveries and new sites

10:20-10:40

Wilczynski, J. - Lengyel, Gy.: Obsidian as a determinant of the migration routes of Gravettian
and Epigravettian hunter-gatherers

10:40-11:00

Kaminska, I’: Use of obsidian from the Paleolithic to the Bronze Age in Slovakia

11:00-11:20
General discussion on session IV (part 1)

11:40-10:40 Coffee break

11:40-14:00: lectures
Session IV - Use of obsidian by chronological periods

11:40-12:00
Szildgyi, K.: Some thoughts about the cultural traditions and raw material selection strategies
connected to obsidian in the Neolithic Carpathian basin

12:00-12:20
Jovanovi¢, 1. - Sommer, U.: The distribution of obsidian in the Middle Danube area in the
Neolithic

12:20-12:40

Sztancsuj, S. J. - Biro, K. T. - Nagy-Korodi, I. - Constantinescu, B.7 - Hago, A. - Berecki, S. -
Mirea, P. - Szilagyi, V. - Maroti, B. - Kasztovszky, Zs.: Nuclear analytical
investigations on prehistoric obsidian artefacts from Romania

12:40-13:00
Boroneant, A. - Bonsall, C.: Geochemical characterization of obsidian artefacts from
Mesolithic and Neolithic sites in the Iron Gates, Southeast Europe
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Session V - Lithic technology and use-wear

13:00-13:20
Jovanovié, 1. - Bogosavljevi¢ Petrovi¢, V.: Technology of obsidian assemblage from the Late
Neolithic site of Potporanj (Serbia)

13:20-13:40
Nemergut, A. - Cheben, M.: Unique grinded obsidian finds from Eneolithic site at Nitra-
Selenec

13:40-14:00
General discussion on session [V (part 2) and session V.

14:00-15:00: lunch break

15:00-19:00 Excursion Hungarian obsidian localities: Bodrogkeresztiar, Mad and
Olaszliszka
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Day 3 (29 May)

9:00-10:10: lectures

Session VI - Contemporary approaches to reconstructing exchange

9:00-9:20

Moutsiou, T.: Least Cost Pathway analysis of obsidian circulation and social communication
in Early Holocene Cyprus

9:20-9:40

Tykot, R. H. - Vianello, A.: Changes in Obsidian Island Source Usage in Northern Italy
during the Neolithic: Selection or Availability?

9:40-10:00

Freund, K. P. - Craig, A.: Obsidian Exploitation and Shifting Cultural Identities on Sardinia
and Corsica

10:00-10:10
General discussion on session VI

10:10-10:30: Coffee break

10:30-12:50: lectures
Session VIII - Exploring the allure of obsidian: Symbolic, social, and practical values for
obsidian

10:30-10:50

Orange, M. - Le Bourdonnec, F.-X. - Gratuze, B. - Berthon, R. - Marro, C.: Humans and
materials in motion in the Southern Caucasus: exploring the role of mobile pastoralists
in the exploitation and diffusion of obsidian

10:50-11:10
Torrence, R. - Rath, P. - Dickinson, P. - Kononenko, N.: Producing value: obsidian stemmed
tools from West New Britain, Papua New Guinea

11:10-11:30

Sobkowiak-Tabaka, I.: Obsidian in context

11:30-11:50

Werra, D. H.: Investigation the sources and uses of obsidian during the Neolithic in Poland —
preliminary review

11:50-12:10

Sosi¢ Klindzi¢, R.- Kasztovszky, Zs. - Kalafati¢, H. - Tripkovié¢, B.: Fashion is tradition.
Obsidian on Northern Balkans Copper Age sites

12:10-12:30

Campbell, S. - Kuzmin, Y. V. -_Healey, E. - Glascock, M. D.: Reflection of the magus: The

provenance of an obsidian mirror associated with the sixteenth century polymath, John
Dee

12:30-12:50
General discussion on session VIII
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12:50-13:00
Closing address

13:00-14:00: lunch break

14:00-19:00 Excursion Slovakian obsidian localities: Vini¢ky, Streda nad Bodrogom,
Cejkov

20:00-22:00 Conference dinner
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Day + (30 May)

Post-Conference tours

Tour 1: 8:00-19:00 Sarospatak — Beregsurany — Rokosovo — Beregovo — Sarospatak
consider for departure and accommodation

Tour 2: 9:00-17:00 Sarospatak — Miskolc, Herman Ott6 Museum — Budapest

Tour 3: 9:00-17:00 Sarospatak — Budapest, Budapest Neutron Centre — Budapest City Centre
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Semitransparent obsidian of dark gray color from Artheni deposit

(Armenia)

Authors:

Aghamalyan, N.R. (Institute for Physical Research of the National Academy of Sciences,
Ashtarak-2, Armenia - natella_aghamalyan@yahoo.com)

Kafadaryan, Y.A. (Institute for Physical Research of the National Academy of Sciences,
Ashtarak-2, Armenia)

Nersisyan, M.N. (Institute for Physical Research of the National Academy of Sciences,
Ashtarak-2, Armenia)

Smbatyan, H.A. (ARTVAN, Yerevan, Armenia)

Session I1I - Analytical aspects of obsidian studies
Form of communication: poster
Day 1 (27 May) 15:50-17:00

Obsidian is a natural glass produced when volcanic lava rapidly cools through the glass
transition temperature and freezes not permitting sufficient time for crystal growth. Armenia
has one of the most obsidian-rich natural landscapes in the world and accordingly has
considerable reserves of obsidian. Obsidians are natural alumosilicate glasses composed of
M,0-A1,05:-Si0;, (M = Na, K, Ca), and contain different elements present in major (>1
wt%), minor (0.1-1.0 wt%) and trace (<0.1 wt%) amounts incorporated into the silicate
network during glass formation. They can contain also significant amounts of water (up to
10-12 wt%) both in the form of OH groups and as molecular water, which affect strongly
their physical and chemical properties, and as well as the crystalline inclusions (so-called
microlites, up to 1-5 wt%) in the glassy matrix. The color of the glass depends upon the
presence of various metals together with the circumstances of its formation, but obsidian is
typically black or grey and is sometimes banded. Analysis of obsidian samples were carried
out by different methods (scanning electron microscopy—energy dispersive spectroscopy
(SEM-EDS), XRD analysis, the absorption, reflection and Raman spectroscopy in the UV,
visible and IR ranges, as well as thermo-gravimetric analysis (TGA) measurements for
characterization of semitransparent obsidian of gray color from Arteni deposits.

Keywords: obsidian, physical and chemical properties
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The provenance of Kul Tepe obsidian artifacts; Syunik and the Highlands

of Armenia as possible seasonal pastureland

Authors:

Akbar Abedi (Archacometry Department, Tabriz Islamic Art University, Tabriz, Iran)

Dibazar, Mohammadi Vahideh (Archacometry Department, Tabriz Islamic Art University,
Tabriz, Iran, v.dibazar@gmail.com)

Steiniger, Daniel (Deutsches Archédologisches Institut Eurasien Abteilung, Berlin, Germany)

Glascock, Michael D. (Research Reactor Center, University of Missouri, 1513 Research Park
Drive, Columbia, MO 65211, United States)

Session I - Obsidian sources and their characterisation
Form of communication: oral
Day 1 (27 May) 10:30-10:50

Excavations at the site of Kul Tepe in the Jolfa region in north-western Iran have unearthed
various archaeological materials from Late Neolithic/Early Chalcolithic to Achaemenids
periods (end of 6" millennium to 3™ century BC). During the Chalcolithic and the Bronze
Age most lithic tools used in Kul Tepe were made of obsidian. From the first and second
excavation seasons, 53 and 32 obsidian samples were selected and analyzed by pXRF.
According to the results, the main source of obsidian for the workshops in Kul Tepe was
Syunik, but other sources in the Lake Sevan Basin like Ghegam, Bazenk, Choraphor and
Gutansar and the Lake Van region (Nemrut Dag and Meydan Dag) were utilized also

Keywords: Kul Tepe, obsidian, provenance, pXRF, Syunik, Prehistoric trade
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Occurrences of the volcanic glass related to Neogene volcanism in the

Eastern Slovakia

Authors:

Badova, Zuzana (State Geological Institute of Dionyz Star, Kogice, Slovakia —
zuzana.bacova@geology.sk)

Baco, Pavel (State Geological Institute of Dionyz Stur, Kogice, Slovakia)

Session I - Obsidian sources and their characterisation
Form of communication: poster
Day 1 (27 May) 15:50-17:00

Occurrences of volcanic glass in the Eastern Slovakia are mainly associated with products of
acidic volcanism. It is a part of bimodal andesite-rhyolite volcanism of the Late Badenian to
Early Pannonian age. Rhyolite and rhyodacite volcanism is characterized by pyroclastic rocks
in the form of tuffs and pumice tuffs. Massive forms of volcanic glass — perlites, pitchstones
and obsidians — are related principally with intrusive and extrusive forms of rhyolite
volcanism. Perlitized volcanic glasses of marginal parts of rhyolite extrusive bodies are
known from the surroundings of Bysta, Brezina, Vinicky and Mala Bara localities. Small
grains of obsidians are part of pyroclastic rocks from the region of Hermanovce, Skaros,
Vel'kéa Ttia a Vel'ka Bara. Glasses, sometimes referred to as pitchstones, form marginal parts
of different intrusive forms (necks, dykes) of rhyolites in the area of Mernik cinnabar deposit.
In the northwest part of Lipova hora hill, they reach directly the surface, where they form the
marginal parts of a larger body, as well as separate, pure glassy dykes. Significantly extended
are rhyolite glasses - obsidians with autochthonous occurrences in the Zemplinske vrchy Mts.
These occurrences are related mainly to the Borsuk extrusive body near Vini¢ky and rhyolite
body in pure glassy development covered by the Borsuk sequences. Allochthonous
occurrences of obsidians in the form of marekanite are known from the area of Sibeni¢ny vrch
hill near the Streda nad Bodrogom. Marekanite is a part of redeposited rhyolite tuffs and
polymict epiclastic breccias. Primary source of these obsidians is not known yet. In the area of
Brehov, under eolian sands there were found, applying technical works, the interbeds with
sculptured fragments — nodules of obsidians. Obsidians at the similar position are known from
the surroundings of Cejkov. Glassy facies to pure volcanic glass were verified by drilling
works at the base of the Velky vrch hill extrusive body north of Brehov.

Keywords: rhyolite volcanites, volcanic glass, Eastern Slovakia
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Building a data base of the Mesoamerican obsidian outcrops

Authors:

Barba, Luis (Instituto de Investigaciones Antropologicas, Universidad Nacional Autonoma de
Mexico, Mexico)

Esparza, Rodrigo (El Colegio de Michoacén, Mexico)

Ruvalcaba, José Luis (Instituto de Fisica, Universidad Nacional Autonoma de Mexico,
Mexico)

Session I - Obsidian sources and their characterisation
Form of communication: oral
Day 1 (27 May) 9:30-9:50

As an important part of the projects that support the CAICPC network (Applied Sciences to
the Research and Conservation of Cultural Heritage Network), in the frame of the SICOM
2015 (Symposium on Research and Characterization of Obsidian in Mexico) it was proposed
the creation of a shared data base of the obsidian outcrops registered in Mexico and neighbor
countries. The main goal of this project is to promote research on this important
archaeological material providing free access to data base to members of the network.

In order to carry on this work, every research institute that have had performed obsidian
elemental analysis in México was invited to share their results to build up a joint data base. At
this stage we included three analytical techniques (XRF, NAA and ICP-MS), using the same
reference material (obsidian rock No. 286 del NIST) to obtain reliable and comparable results.
Currently, our data base includes 29 outcrops in 8 Mexican states and 4 outcrops in Central
America. As a result of the first round of analysis we reach 477 geological samples analyzed
mainly by XRF.

To display and share the data base we published a web page that includes the basic
information concerning the geological obsidian outcrops and their analytical results, in
addition to the references and documents related with them.

Taking into consideration the cost of the international reference material for all the involved
laboratories, we developed a strategy to establish a set of 6 cubes of internal obsidian
references shared with all laboratories to analyze them in the same conditions and calibrate
equipment in the same way.

Keywords: obsidian, Mesoamerica, data base, reference material
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New-old obsidian nucleus depot find from Besenydd, NE Hungary

Biré, Katalin T. (Hungarian National Museum, Budapest, Hungary - tbk@ace.hu)
Kasztovszky, Zsolt (Centre for Energy Research, Hungarian Academy of Sciences Budapest,

Hungary)
Mester, Andrea (J6sa Andras Museum, Nyiregyhéza, Hungary)

Session VI - Contemporary approaches to reconstructing exchange
Form of communication: poster
Day 1 (27 May) 15:50-17:00

From the archaeological depository of the J6sa Andras Museum, Nyiregyhaza, a new obsidian
core nucleus depot came to light recently. The finds were spotted by A. Mester when selecting
material for the exhibition Obsidian in the Tokaj Mountains: an industrial centre in Stone Age
Europe, organised on the occasion of the International Obsidian Conference (IOC 2019,
Sarospatak). They were found by a local farmer, Miklos Laskai in course of digging a storage
pit for potatoes. The find assemblage was transferred to the Museum in 1947 by Lajos Tar,
teacher from the village. It was reported among the new acquisitions of the Museum by Lajos
Kiss, curator of the collection, but unfortunately it did not get wider attention.

The finds comprise four medium-to-large obsidian conical blade cores, very similar in form
and finish to the famous Nyirlugos core finds, though obviously more modest in size as well
as number. We can justly suppose that the similarities with the Nyirlugos depot find are not
incidental: Besnydd is located along the same “Eastern route” leading towards the
Transylvanian salt regions as pointed out by M. Roska in 1934.

In our poster we intend to present the cores to the wider public and present provenance data
by Prompt Gamma Activation Analysis.

Keywords: obsidian, core, depot, Besenydd
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Geochemical characterization of obsidian artefacts from Mesolithic and
Neolithic sites in the Iron Gates, Southeast Europe

Authors:

Boroneant, Adina (Romanian Academy Institute of Archaeology, Bucharest, Romania -
boro30@gmail.com)

Bonsall, Clive (Archaeology, University of Edinburgh, United Kingdom -
C.Bonsall@ed.ac.uk)

Session IV - Use of obsidian by chronological periods
Form of communication: oral
Day 2 (28 May) 12:40-13:00

Artefacts made from obsidian were recovered from Mesolithic and Early Neolithic sites in the
Iron Gates section of the Lower Danube Valley during excavations in the 1960s.
Archaeologists of the time disagreed over the likely provenance of the obsidian, variously
attributing it to Carpathian, Aegean, or even ‘local’ sources. We present the results of non-
destructive pXRF analyses of museum-curated obsidian from sites on the Romanian bank of
the Danube. The obsidian is shown to originate from at least three distinct sources.
Comparisons are made with geological obsidian samples from sources in the Aegean,
Anatolia, Carpathians and Central Mediterranean.

Keywords: obsidian provenancing, [ron Gates, Mesolithic, Neolithic
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Reflection of the magus: The provenance of an obsidian mirror associated

with the sixteenth century polymath, John Dee

Authors:

Campbell, Stuart (School of Arts, Languages and Cultures, University of Manchester, United
Kingdom — stuart.campbell@manchester.ac.uk)

Kuzmin, Yaroslav V. (Sobolev Institute of Geology and Mineralogy, Siberian Branch of the
Russian Academy of Sciences, Novosibirsk, Russia)

Healey, Elizabeth (School of Arts, Languages and Cultures, University of Manchester, United
Kingdom — elizabeth.healey(@manchester.ac.uk)

Glascock, Michael D. (Research Reactor Center, University of Missouri, Columbia, MO,
USA)

Session VIII - Exploring the allure of obsidian: Symbolic, social, and practical values for
obsidian

Form of communication: oral

Day 3 (29 May) 12:10-12:30

John Dee (1527-1609) was a mathematician and astronomer and advisor to Queen Elizabeth |
of England. He was also interested in optics and mirrors, and along with his medium, Edward
Kelly, he also became involved in the occult. The instruments that he and Kelly used are on
display in the Enlightenment Gallery in the British Museum and include an obsidian mirror.
Such mirrors are usually associated with the Aztecs (as described by Sahagun in the Codex
Florentinus), although they are also known in other central American contexts (obsidian
mirrors of a different type are also documented in the Neolithic Near East and from Rome). It
is thought that some were brought to Europe after the conquest of Mexico by Hernando
Cortés between 1527 and 1530 or perhaps later, as the Kingsborough Codex (a native legal
document dating to 1554) suggests. It is not known where John Dee obtained his mirror from,
but it may be no coincidence, given Dee’s reputation in his later days, that in the Post Classic
period in Central Mexico obsidian mirrors are associated with the god/deity Tezcatlipoca,
Lord of the Smoking Mirror, the supreme deity and trickster.

Our paper will not only describe the recent portable XRF analysis of John Dee’s mirror but
will also compare its geologic source to two similar mirrors and other obsidian objects in the
British Museum and elsewhere.

Keywords: obsidian mirror, John Dee, British Museum, sourcing
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Along with a few more Levantine sites having long Early Upper Paleolithic (EUP) sequences,
Yabrud II rock-shelter in Syria received many controversial industrial-chronological
interpretations. Matching together our new site’s archaeological interpretations and data on
the site’s single obsidian artifact found at layer 4, the following observations are proposed
now.

Yabrud II, layer 4 with materials from layers 5, 3—2 belongs to Levantine Aurignacian A /
Ksar Akil Phase 3 representing a mixture of Early Ahmarian and Aurignacian features. The
EUP industry is an “industrial bridge” between Southern Levantine Early Ahmarian with
some carinated burins and Levantine Aurignacian B / Ksar Akil Phase 4. The latter industry is
also suggested to be a “proto-type” in local Levantine origin for Western Eurasia Proto-
Aurignacian. Accordingly, Yabrud II Levantine Aurignacian A / Ksar Akil Phase 3 materials
are important for Aurignacian origin considerations and its sites are not restricted to the East
Mediterranean Levant. The artifact data allow comparisons with Shanidar cave, layer C
(Zagros Mountains) and Kamennomostskaya cave, lower layer (north-western Caucasus).
Accordingly, human dispersal events are proposed from the Levant into Middle East and
south of Eastern Europe.

The Yabrud II obsidian was chemically analyzed and it matches Komiircii obsidian outcrops
of the Gollii Dag volcanic complex (central Turkey) being separated from Yabrud II by > 700
km. A few obsidian artifacts at Shanidar cave, layer C assemblage connected to also distant
(no less than ca. 450 km) but different obsidian sources allow us to discuss a possibility for a
EUP network for human dispersal events in the Near and Middle East, additionally keeping in
mind the S. Kuhn’s data on actual absence of proper UP sites around Gollii Dag volcanic
complex.

Keywords: Levant, Early Upper Paleolithic, Komiircii outcrops at Gollii Dag volcano in
central Turkey, human dispersal events
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Sierra de las Navajas obsidian, highly exploited by the pre-colonial Mesoamerican people, is
unique throughout the world for its green color and gold/silver shine. The surface of these
obsidian often shows small vesicles. A study of the three-dimensional morphology and
distribution of vesicles, performed by high-resolution X-ray micro-CT on the SYRMEP
beamline of the Elettra synchrotron light source (Trieste), allowed to calculate a vesicularity
in the order of 2 vol.%, and to verify that vesicles are isolated, elongated and iso-oriented.

A higher number of samples was analyzed by X-rays microtomography at the STAR lab of
University of Calabria in order to investigate the influence of vesicularity on the macroscopic
aspect. All the selected obsidians are green, but they show different hue: some are
homogeneously shining, some have no hue at all and a very smooth surface and some others
show bands with variable hue and roughness. The 3D reconstruction of vesicles showed that
the opaque samples and the bands with no hue of inhomogeneous obsidians are poorly or not
vesiculated. The stronger is the hue, the higher is the number of vesicles. Moreover, the
vesicles are always elongated and iso-oriented. This accounts for the different aspect shown
by different cuts of the same sample: the highest hue is on the surfaces on which the major
axes of the vesicles lay, which generally coincides with the surface of natural fracture, while
the orthogonal cuts are opaque.

The preliminary results of this study suggest that microvesiculation strongly influences the
hue and the fracture of the obsidians, which in turn are among the main factors determining
the use of obsidians as weapons, tools or ritual objects. It was observed, for example, that the
pre-hispanic blades were produced with obsidian showing no hue (and no vesicularity),
because this allows to produce sharper artifacts.

Keywords: X-ray micro-CT, obsidian fracture, vesiculation
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Sierra de Las Navajas (State of Hidalgo, Mexico) was among the most important sources for
obsidian trade in Mesoamerica during the pre-colonial and early colonial times.

Chemical composition has been used to distinguish between the different volcanic sources
within Sierra de las Navajas. In particular, according to previous studies very high contents of
HFSE distinguish the obsidians from Las Minas complex (the most exploited sub-source)
from those of other sub-sources. In this work a geochemical study by XRF and ICP-MS was
carried out on the obsidian of Sierra de las Navajas. Our data demonstrate that the
composition of the Las Minas green obsidians is not constant in terms of many major and
trace elements: a group of samples have high Nb, Zr, Y, Rb, poorly fractionated Heavy Rare
Earth Elements (HREE) patterns and low TiO; and Ba, but other obsidians from the same area
have lower Nb, Zr, Y, Rb, higher Ba and TiO, and more fractionated HREE. This geochemical
variation is also observed within the same stratigraphic sequence and can be explained with
the empting of a zoned magma chamber in which dominated the process of fractional
crystallization of K-feldspar and Ti-rich phases. The chemical variation found in the Las
Minas samples encompasses those of the three subsources previously identified (Las Minas,
El Horcén and Ixatla volcanic complexes). The macroscopic aspect of the samples with
different composition is identical and they cannot be distinguished on the basis of their color,
microvesicularity or microcrystallinity. Therefore, caution must be taken when attributing
artifacts to one of the sub-sources of Sierra de las Navajas on the basis of chemical
composition since compositional variations, internal to each sub-source, must be taken into
account.

Keywords: Chemical composition, trace elements, obsidian sources
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The Elbrus region, dividing the Greater Caucasus Mountains into the Western (Black Sea
basin) and Eastern (Caspian Sea basin) parts, also contains the main mountain passes between
the Southern and Northern Caucasus and is the location of the Zayukovo (Baksan) obsidian
source. In 2016-2018 we made special field surveys in the Zayukovo (Baksan) source region
between the modern towns of Zayukovo and Atazhukino in the Baksan River valley in order
to get new information about geology and accumulation of obsidians in the region. Several
outcrops of obsidian within the Zayukovo (Baksan) area were discovered, sampled, and
studied. They were named Zayukovo-1-4. Obsidian samples were analysed using the
ThermoScientific Quant’X EDXRF spectrometer in the Geoarchaeological XRF Laboratory,
Albuquerque (USA; http://www.swxrflab.net/).

Our research show, that Zayukovo (Baksan) obsidian was actively used in the Paleolithic of
the Northern Caucasus.During the Middle Palaeolithic, this obsidian was transported almost
250 km away from the source to several sites in the Northwestern Caucasus, and was
intensively exploited in Saradj-Chuko grotto, located 5-7 km from the source. The Zayukovo
(Baksan) obsidian is concentrated in the Upper Paleolithic layers 1A-1C in Mezmaiskaya
cave, dated from 38 to 24 ka, and in the Epipalaeolithic (16 — 12/11.5 ka) layers in
Mezmaiskaya, Kasojskaya caves, and also in the Gubs VII Rockshelter in the Northwestern
Caucasus. Also, in the Epipalaeolithic layers in Sosruko Rockshelter, located about 25-30 km
from the Zayukovo (Baksan) obsidian source, and in discovered by our team in 2018 Psytuaje
Rockshelter, located 5-7 km far, this obsidian was one of the main raw materials.

This research was supported by the Russian Scientific Foundation grant No. 17-78-20082,
"Human-nature interaction in ancient in the Central Caucasus: dynamics of environmental
change and technological innovations, and adaptations of subsistence strategies".

Keywords: Obsidian industry, lithic technology, obsidian transport, Paleolithic, Northern
Caucasus
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Exchange is a central focus of a large portion of modern obsidian studies, and the
reconstruction of various exchange mechanisms using provenance data has a long history in
the discipline. While modeling the movement of objects across space is revealing, it is also
critical to flesh out the implications of exchange relationships and their capacity to create,
reify, and reflect distinct cultural groups. Archaeologists often assume that people who share
the same material culture also share similar cultural practices, kin relations, or ethnic
identities, which in the context of obsidian sourcing has been applied through the analysis of
similarities and differences in procurement and exploitation.

Using obsidian as a proxy, this paper takes a long-term perspective on prehistoric group
interaction and social identity on the Mediterranean islands of Sardinia and Corsica, where
obsidian sources on Monte Arci were exploited from the Neolithic through Bronze Ages.
Social network analysis (SNA) is employed to identify the strengths of inter-site relationships
through time based on the relative proportions of raw materials from the four main subsources
at Monte Arci. We in turn argue that prehistoric social networks in Sardinia and Corsica are
complex and reflect a long history of mutable cultural boundaries that were mediated by the
flow of goods and information.

Keywords: Central Mediterranean, Network Analysis, Social Identity, Group Interaction,
Early Farming Societies
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The cave of Getahovit-2 is situated in north-eastern Armenia, in the foothills of the Lesser
Caucasus which dominate the valley of the Kura. The excavations (2011-2018) have revealed
several phases of occupation — Upper Palaeolithic (ca. 22,000 cal BC), Chalcolithic (ca. 4700-
4000 cal BC), and early Middle Ages (ca. 900-1200 AD). Although the cave is near
outcroppings of flint (lower valley of the Aghstev river), the artefacts found there are mainly
in obsidian, whatever the period of occupation.

During the Chalcolithic period, the cave served as a shelter for herds, as seen in the
succession of coprolite deposits, the remains of animal excrement that was regularly burned to
clean the floor of the cave. The origin of the populations that sheltered their herds in this cave
is difficult to determine: did they come from the nearby Kura basin, like the many
transhumant groups mentioned in the ethnographic sources? Or did they come from the basin
of the Araxes, farther south, where a Chalcolithic culture is well-attested? The study of the
provenance of obsidian in the early Chalcolithic provides us with some indications and
suggests links with the south.

The procurement of obsidian evolved in the middle Chalcolithic, and the techno-typological
study of the material shows in particular that the flakes —a large majority of the assemblage—
come only from sources situated in Armenian territory (Geghasar, Gutansar, Tsaghkunyats),
whereas a few blades knapped by pressure were imported from more distant sources, Chikiani
in Georgia or Sarikamis in eastern Turkey. Among the sources in Armenian territory, the
choice of the deposits evolved gradually and in the latest phase of occupation the
Tsaghkunyats outcrops represent about two-thirds of the pieces analysed.

A study of the environmental and cultural contexts in the Chalcolithic period enables a better
understanding of how procurement developed.

Keywords: obsidian procurement, Northeastern Armenia, Chalcolithic
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Obsidian is one of the most long distance trade materials in archaeological science. After
prehistoric humans found out benefits of obsidian, he had permanent connection with obsidian
sources. One of the richest regions is considered to be South Caucasus, where at the very
north of many sources, is located Chikiani obsidian dome. The Chikiani volcano is located in
Southern Georgia, some 85 km west-southwest of Tbilisi.

At Chikiani, obsidian is abundant and easy to access from the North - passing through Tsalka
Lake and from the South - through the river Paravani. Chikiani obsidian has a high-grade
quality. It can be presented with black, brown, reddish or mixed colors.

Khrami river, as a second source, receives many obsidian blocks from its tributaries running
down from the Chikiani slopes and carries many obsidian pebbles as far as its lower course.
According to palynological analysis of Paravani lake sediment, we can see that after Holocene
in Southern Caucasus, concretely on Javakheti Plateau warm climate appears, it’s thinkable
that after VIII millennium in Neolithic — Chalcolithic times this territory would not be hardly
reachable for the population (nowadays in winter a snow cover lasts more than six month). On
lesser Caucasus between VI-IV millennium very interesting Neolithic Sulaveri-Shomu and
Chalcolithic Sioni culture sites are examined (Also Tsopi, Dmanisi, Javakhi, Tsiteligorebi
sites) in which the leading part in its’ lithic industry takes obsidian (more than 90%). It’s
undoubted that population of mentioned cultures’ and sites would have permanent connection
with Chikiani source.

Exactly through which way/direction was obsidian distributed?

There are clearly developed river flows In Javakheti and Kvemo Kartli regions. With this
point, we think that river Khrami’s two tributaries and the whole river-bed of Mashavera
should be considered as the obsidian’s main distribution routes in Neolithic-Chalcolithic
times.

Keywords: obsidian, distribution, source
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Studies of obsidian artefacts found within the territory of modern-day Serbia have focused on
their identification and provenance, considering them as an indicator of prestige and trade.
However, no technological analysis of these artefacts has been done. Several large
assemblages are available (e.g., the sites of Vinca Belo Brdo, Potporanj, and Selevac) and,
although recent studies have indicated their origin from Carpathian 1 sources, the
corresponding reduction sequences, knapping methods and techniques remain unknown.

In order to fill in this gap, we focus on the assemblage from the site of Potporanj. Morpho-
technological analysis of this material demonstrates the presence of all phases of the reduction
sequence. Combining this evidence with provenance studies, it becomes possible to address
questions regarding models of acquisition, trade, exchange, and technological interaction
networks.

Keywords: obsidian, technology, reduction sequence, Late Neolithic, Potporanj, Serbia
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In the Middle Danube area, Carpathian obsidian has been used in the Star¢evo-Kords-Cris
period as well as in the late Neolithic (Vinca, Alfold Linear Pottery culture, Biikk). During the
early Neolithic, it is the most common raw material in Northern Hungary and the Upper Tisza
region, but is quite rare further South. We have mapped the presence and percentage of
obsidian for Bosnia and Hercegovina, Hungary, Slovakia, Serbia, Montenegro, Romania, and
the Transcarpathian Ukraine as well as Poland, mainly using published sources. The available
data are often not very detailed, so this can only present a very sketchy overview, which will
hopefully lead the way to a more detailed discussion the mechanisms of raw material
transport and distribution, which will help to pit exceptional sites like Potporanj in the South
Banat (paper by Jovanovi¢ and Bogosavljevi¢ Petrovi¢) into context. The limited scientific
analysis points to the use of mainly the Carpathian 1 and 2 sources.

We are very aware of the shortcomings of this approach. Data on size, weight and the stages
of reduction sequence are needed to understand the organisation of production.

In the southern part of the study area, Jovanovi¢ has analysed a number of unpublished
assemblages in detail, and information about the technological aspects of obsidian working
will be presented. This is complemented by a case study from NW-Romania.

Keywords: Starcevo-Kords culture, obsidian
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Near the Zemplinske vrchy hills, autochthonous sources of obsidian are known in Vinicky and
secondary ones between Cejkov and Brehov. Most artefacts on archaeological sites were
made of obsidians with sculpturing suggesting the utilisation of secondary sources. In
Aurignacian culture obsidian was only marginally used, however, it dominated in the
Gravettian and Epigravettian. It sporadically occurred in western Slovakia as well. It is
documented in the Swiderian in the Spi§ region (Eastern Slovakia) in the Late Palaeolithic
and at other Epipalacolithic to Mesolithic sites in Spi§, Orava and in southern Slovakia. The
Mesolithic industry from KoSice-Barca [ was exclusively made of obsidian.

Obsidian prevailed in all stages of the Eastern Linear Pottery culture at sites in the
Vychodoslovenskd nizina lowland. On the other hand, it was less frequent in the KoSicka
kotlina basin. In the Biikk culture, it prevailed at the sites situated closer to the sources; on the
rest of the territory, it was a minor raw material. In the west of Slovakia, obsidian first
appeared as early as the later stage of the Linear Pottery Culture. There is higher frequency of
occurrence at sites of the Zeliezovce group — Lengyel I culture, when it arrived to Moravia
and Austria. The occurrence of obsidian decreased in the subsequent periods.

By the end of the Neolithic (Csészhalom-Ci¢arovce group) and in the Early Eneolithic
(Tiszapolgar culture), obsidian artefacts were more frequent at settlements than burial
grounds. Use of obsidian survived until the Early Bronze Age (the KoStany and Otomani
cultures).

Keywords: obsidian, use, archaeological cultures, Slovakia
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One important task in the archaeometry of obsidian objects is to determine the provenance of
the raw materials. For this task, several analytical methods are used to measure the elemental
or isotopic composition of the objects. At the Budapest Neutron Centre, already in the early
2000’s we have demonstrated that Prompt Gamma Activation Analysis (PGAA) is able to
quantify, non-destructively, the major components and some fingerprinting trace elements of
the bulk material. When using an external neutron beam, the analysis of large objects is
possible without the need for sampling. In the last few years, we were able to utilize PGAA
and NAA methods in a complementary mode, to obtain a wider set of analytical data for
provenance studies.

Over the years, we have performed successful case studies on archaeological objects with
Hungarian, Croatian, Polish and Romanian places of origin. We have demonstrated that
PGAA can be used as effectively in provenance research as other widely used methods.

In one study, we used the combination of PGAA, Maossbauer Spectroscopy, Electron
Microscopy and Small Angle Neutron Scattering (SANS) to explain the geochemistry of
mahogany obsidian. The possibility to apply SANS for provenancing obsidian is currently
being further studied.

During our work we have been co-operating with numerous Hungarian and other European
Museums, often with national (OTKA) and European (CHARISMA and IPERION-CH)

financial support.
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Recent study of the Carpathian obsidians have been focused on the origin of obsidians by
means of Electron Probe Micro-Analysis (EPMA) of glass + minerals, LA ICP MS from glass
spots and WR, fission track dating (FT) of glass, K/Ar dating of WR, Ar/Ar dating of glass +
biotite, radiogenic isotopes (Sr, Nd, Pb, Hf) and stable isotopes (O, H, Li, B) see Kohut et al.
(2019 — this volume). However, important results in geological and archeological study were
obtained by means of the uCT, X-ray spectroscopy, Raman spectroscopy, Mossbauer
spectroscopy, Positron annihilation lifetime spectroscopy (PALS), DTA (thermogravimetric
analysis), Fourier-transform infrared spectroscopy (FTIR), Magnetic susceptibility +
thermomagnetic curves, and Electron (spin) paramagnetic resonance (ESR/EPR) methods as
well as. The comprehensive research was realized on the Carpathian obsidians samples from
the localities Vinicky, Cejkov, Brehov and Hrain. Generally, complex study based on their
chemical composition does not support an exact discrimination between samples from studied
localities, and it is recommended to classify these obsidians by common label "Carpathian 1"
only. Naturally, there exist some small mutual differences among samples from these
localities; indeed these variations are often statistically overlapped. Noteworthy, there exist
peculiar physical differences within some hand specimens in the micro-domains due to
presence or absence of oriented flow fabric, presence of various microlites, dominance of the
Fe-Ti oxides and/or pyroxenes trichites in nanoscale, their specific gravity etc., albeit glass
composition of these obsidians is generally comparable. The trichites magnified up to 500x
look like continuous linear alignments (5 - 10 um in diameter) are actually discontinuous,
triaxial, hieroglyphic formations, documenting the rapid quenching of the flowing melt in
nano dimension. Besides scarce miarolitic cavities representing macro-voids (=2 mm in size)
there were observed meso-voids (100 ~ 300 um), micro-voids (10 ~ 30 um) and nano-voids
(0.2 ~ 1.6 nm) by means of pCT and PALS.

Keywords: Carpathian obsidians, physical methods, micro- & nanoscale, voids & pores
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The Carpathian obsidians from the Zemplin — Tokaj area (SE Slovakia and NE Hungary), the
only natural volcanic glass region in Central Europe, have been studied by geological and
archaeological methods for long time (see review: Biro, 2006). However, modern geological
investigation was missing. Chemical analyses of obsidians performed by archaeological
survey often contain only eclectic set of elements that cannot be used for geological purposes
(e.g., rock typology, and/or genesis determination). Therefore, comprehensive and systematic
study including Electron Probe Micro-Analysis of glass and minerals, bulk analysis of the
major and trace elements, determination of radiogenic (Sr, Nd, Pb, Hf) and stable (O, H, B,
Li) isotope compositions, Ar/Ar dating of glass and biotite, fission track dating of glass, U-Pb
zircon and (U-Th)/He zircon has been undertaken. Although the obsidians are dominated by
amorphous volcanic glass with high silica content (up to 7677 wt.% Si0O;) strictly suggesting
their crustal affiliation, the presence of accessory minerals like olivine, pyroxene, amphibole
and/or bytownite feldspar indicate their partial mantle-derived origin. Some isotopic
characteristics of these obsidians with more radiogenic Sr—Nd isotopic composition, and
elevated values of the stable isotopic O, H and Li signatures attest to crustal-dominated
source; in contrast their Pb, Hf and B isotopic systematics points to a lower crustal metabasic
source slightly influenced by sub-continental lithospheric mantle. Collectively, isotopic
compositions of the Carpathian obsidians resemble arc igneous products derived by multi-
stage processes with the primary basaltic magma formed due to melting of the lower crustal
source at the mantle/crust boundary. Subsequent formation of a melt reservoir in the middle
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crust, accompanied by secondary melting of the surrounding rocks, and/or repeated process of
assimilation and fractionation produced a suite of chemically variable lithology from basalt to
rhyolites and/or obsidians before 12.1-11.4 Ma in the Carpathians.
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The long-distance movement of obsidian from sources to utilisation sites is well-known in
different parts of the world, including Oceania, North America, and the Near East. In the
Eurasian Arctic, only after accumulation of data in 2009-2019 did it become possible to
reconstruct major obsidian trade/exchange networks.

The study of obsidian distribution from the source at Lake Krasnoe [Red Lake] in the
Chukotka region of the Siberian Arctic has allowed us to establish the extremely wide-ranging
circulation of this raw material in prehistory, beginning at least at ca. 9000 years ago. At this
time, obsidian from Lake Krasnoe was brought (most probably, by exchange rather than direct
travel) to the Zhokhov site in the High Arctic, at a distance of ca. 1500 km in a straight line.
This is an example of super-long-distance movement of obsidian in the Arctic, established by
us for the first time (data by V. Pitulko, Y. Kuzmin, M. Glascock, and others). In later times
(Neolithic—Bronze Age, ca. 7000-2000 years ago), the Lake Krasnoe obsidian was
transported to the Kolyma River basin and beyond it, with distances often exceeding 1000 km
as the crow flies. At ca. 1000-600 years ago, this obsidian was brought to Alaska across the
Bering Strait, ca. 1000 km away from the source.

The phenomenon of super-long-distance trade/exchange of obsidian in the Arctic, now
securely established by our informal team, deserves more research in the near future.

Keywords: obsidian exchange, prehistory, Arctic, Siberia, Alaska
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In the western Mediterranean, the obsidian sources are only located on four Italian islands:
Lipari (Aeolian archipelago), Palmarola (Pontine archipelago), Pantelleria (between Sicily
and Tunisia), and Sardinia. For over 15 years, our team has been striving to try and understand
how this raw material was acquired, especially in prehistoric Corsica.

The flexible multi-method analytical strategy deployed has made it possible to characterise
more than 2,300 artefacts originating from about twenty Corsican Neolithic sites. The results
obtained offer a renewed diachronic vision of obsidian procurements in this specific part of
the Tyrrhenian zone, from the Early Neolithic to the Late Neolithic. These results notably
point to the close links that existed between Corsica and Sardinia during these periods but also
reveal epiphenomena that remain to be explained, such as the occasional presence of
obsidians from the Pontines or the Aeolian archipelago.
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Four essential volcanic units have been recognized in the late Middle Miocene rhyolite
complex at the southern side of the Zemplin horst next to the village Vinicky, well exposed in
galleries of a wine cellar: distal facies tuffs and paleosoil, proximal facies of phreatomagmatic
pyroclastic ring, roots of a rhyolite dome and a thick rhyolite flow at the top of the succession.