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Abstract

Obsidian was known and used on the territory of present-day Hungary since the Middle Palaeolithic period. The
raw material sources are located on the territory of the Tokaj-Presov Mountains. They are known in
international archaeometrical literature as Carpathian 1 (Slovakian) and Carpathian 2 (Hungarian) types. All
of the obsidian artefacts found on archaeological sites can be assigned, macroscopically, to these categories;
this is also corroborated by the analytical studies performed so far (see in details in the study of Kasztovszky &
Prichystal in the same volume.). Carpathian 3 (Transcarpathian) obsidian and the other obsidian types from the
Mediterranean region has not been spotted on Hungarian archaeological sites as yet. The paper briefly
summarizes archaeological data on the distribution and use of obsidian in Hungary, with an extensive list of
technical literature.

Kivonat

Hazank teriiletén az 6skokortol ismerték és hasznaltak az obszidiant. A nyersanyagforrasok a Tokaj-Eperjesi
hegység teriiletéen taldlhatok, ezeket a nemzetkozi kutatas karpati 1 (szlovakiai), illetve karpati 2
(magyarorszagi) obszidianok néven kiiloniti el. A mai Magyarorszag teriiletérdl szarmazo valamennyi obszidian
makroszkoposan ezekhez a forrasokhoz kothets, amit az eddigi analitikai eredmények (részletesen Id.
Kasztovszky & Prichystal tanulmadnyadt, jelen kétetben) is megerositenek. A karpati 3 (karpdtaljai) obszidian
Magyarorszag teriiletérdl eddig még nem keriilt eld, ahogy a mediterran régio tobbi obszidian valtozata sem.

A tanulmany réviden dsszefoglalja az obszidian haszndlatara vonatkozo régészeti adatokat és a legfontosabb
szakirodalmat.
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Introduction Obsidian played a central role on the first and so far,

) o ) only World archaeological conference and related
Hungarian obsidian has been in the focus of both oyhibition held in Hungary (VIII-iéme Congreés
qrchaeological apd ggological attention for a 19ng International ~ d'Anthropologie et  d'Archéologie
time. The ’pioneering fathers ,Of Hunganan Préhistoriques, Budapest 1876., Romer ed.1878); for
archaeology and geology (notably, Floris Romer and  hig gccasion, Roémer constructed the first distribution
Jozsef Szabd) dedicated special attention to the map on what we call today Carpathian obsidian

problem. It is of symbolic significance, that the (Rémer 1878; accessible as Appendix 1. for Bird
leading periodical of Hungarian archaeology, founded 2005).

by Romer and active till our times (i.e. Archaeologiai

Ertesit6), consecrated space and attention for the The archaeological interest was fortunately coupled by
subject in the very first volume of the periodical regional geological studies. Exploration of the Tokaj
(Romer 1868a, 1868b) as well as other early o©bsidian sources and related volcanic events were

communications on Hungarian chipped stone industry ~described by J. Szabo (1867, 1878) and one generation
(Rémer 1867). of researchers later, by Gy. Szadeczky (1887).

* How to cite this paper: BIRO, K.T. (2018): More on the state of art of Hungarian obsidians, Archeometriai
Miihely XV/3 213-224.
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All these studies took place in the framework of the
Austro-Hungarian monarchy, where all the sources
we call today Carpathian obsidians, and most of the
distribution area were under the umbrella of the
same political entity.

State of art - efforts and difficulties

Theoretically, changes in the World politics should
not influence the objectivity of scientific research.
Practically, however, the new states emerging after
the closing of the World War 1. started to develop
their own research strategies, backed up by
disciplines on their native languages (summaries
produced time-to-time in some of the scientific
’lingua franca’ of their age). Thus the information
we have become segmented and uneven. Valuable
regional summaries and details have been published
(Kostrewski 1930, Roska 1934, Jansdk 1935,
Kulczycka & Koztowski 1960, Comsa 1969.
Paunescu 1970) but the unity of information that
characterised the research of Romer’s times was
lost.

Personally, I had the occasion of compiling several
distribution maps; overall distribution by technical
literature mainly (Bird6 1981), Palaeolithic
distribution on the basis of museum material (the
Hungarian National Museum and the Herman Ott6
Museum, Miskolc; Biré 1984) later incorporating
analytical studies (Bir6 2004, 2006).

In the most recent summary, written on the
occasion of the Japanese workshop initiated by
Akira Ono (Yamada & Ono eds. 2014, Bir6 2014a),
I was trying to include all information at hand. This
effort comprised, apart from former resources,
HNM inventory data, my personal lithic reference
database and an admittedly deficient selection of
the lithic study papers.

The first effort to interpret the dataset was on the
UISPP 4th commission meeting in Budapest, 2009
when I tried to plot coordinates of sites in relation
to sources by archaeological periods and calculate
distances and directions for the archaeological
spreading of obsidians (Bird 2009, unpublished).
As a result of the analysis, I could see the
weaknesses of my approach.

1, there is a strong bias towards home data’,

2, data quality is very uneven due to several reasons
- collection strategy, lithic analysis coverage,
chronological precision etc.

I tried to solve the problem by mapping only a
fraction of the information. I hope that the current
efforts, published in the actual volume of AM and
hopefully presented by researchers on the IOC-
2019 conference will essentially contribute to a
more complete image on the use of Carpathian
obsidians, in general.
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State of art - as it seems today from
Hungary

Carpathian obsidian is a rather awkward name for
the obsidians in the Carpathian Basin - none of
them in the Carpathian Mts., none of them of
Carpathian geological age (Bir6 et al. 2000, Szepesi
et al. 2018). As international obsidian research
adopted the name since Renfrew et al. (1965), it is
better to use because people know the term and
what it implies.

Palaeolithic period (Fig. 1.)

The use of Carpathian obsidians started latest in the
Middle Palaeolithic. Around the Carpathian 3
sources, we can suppose even more ancient use
(Ryzhov 2014, 2018). Carpathian 3 obsidian,
however, is not known so far from Hungarian sites,
either Palaeolithic or Prehistoric context.

In Hungary, the earliest known pieces of
archaeological obsidian came forth from the
Subalyuk cave (near Cserépfalu), already described
in the site monograph (Bartucz et al. 1939, Kadié
1939, Vendl 1939). The site is approximately 100
km from the obsidian source region. Recent finds
from Legénd 200 km from the sources, Marko &
Péntek (2003-2004, Bir6 et al. 2005) justified not
only the extended regional use of the material, but
yielded all important Carpathian 1 and 2 obsidian
phenotypes (even mahogany obsidian!).

This proves the excellent regional knowledge of the
source areas, even at a distance of 200 km from
source to site. The mechanism for obsidian transfer
can only be hypothetically studied in this period.

The Early Upper Palaeolithic Szeletian and
Aurignacian cultures had both used obsidian,
though in subordinate quantities (Fig. 2.). Both of
these cultures inhabited the North-Eastern hilly
regions.

In Hungary, a major geographical boundary is
represented by the river Danube. This barrier was
crossed probably by the beginning of the Wiirm 1
period as reflected by the retouched obsidian flake
from the Pilisszanto6 II rock shelter.

In the more recent part of the Upper Palaeolithic,
several phyla of the Gravettian Entity used obsidian
in significant, but not dominant quantities (Bird
1984, Dobosi 2011, Markdé 2017). The most
important from this respect is probably
Bodrogkeresztur, in the hearth of the obsidian
region (Dobosi ed. 2000). The percentage of
obsidian use is impressive in itself but it is even
more important for us that the Southern Tokaj
sources (Carpathian 2) were used as local raw
material together with a variety of hydrothermal
and limnosilicites.
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Fig. 1.: Palaeolithic and Mesolithic obsidian use in Hungary.

Key of symbols: MP: Middle Palaeolithic; EUP: Early Upper Palaeolithic; G: Gravettian; M: Mesolithic; (P):
unspecified Palaeolithic

Site numbers: 1. Acsa; 2. Arka; 3. Bajot; 4. Bodrogkeresztur; 5. Cserépfalu; 6. Csobanka; 7. Csokvaomany; 8.
Demjén; 9. Diodsgyortapolca; 10. Domos; 11. Eger; 12. Egreskata; 13. Erdébénye; 14. Esztergom; 15.
Felsokéked; 16. Fels6petény; 17. Felsotarkany; 18. Fony; 19. Fiizér; 20. Galgagyork; 21. Miskolc-
Gorombolytapolca; 22. Hamor; 23. Hejce; 24. Hercegkat; 25. Hidasnémeti; 26. Hont; 27. Jaszberény; 28.
Jaszfelsoszentgyorgy; 29. Kallo; 30. Kistokaj; 31. Korlat; 32. Kovacsvagas; 33. Legénd; 34. Mad; 35.
Makkoshotyka; 36. Megyaszo; 37. Mikohaza; 38. Miskolc; 39. Mocsolyastelep; 40. Mogyorosbanya; 41.
Nagymaros; 42. Nyergesujfalu; 43. Olaszliszka; 44. Pilismarot; 45. Pilisszantd; 46. Pilisszentlélek; 47.
Piispokhatvan; 48. Regéc; 49. Répashuta; 50. Romhany; 51. Sagvar; 52. Satoraljadjhely; 53. Szilvasvarad; 54.
Szob; 55. Tarcal; 56. Tiszaladany; 57. Uppony; 58. Vac-Csipkés; 59. Vagashuta; 60. Verdce; 61. Ver6cemaros;
62. Verseg; 63. Koronco; 64. Kunpeszér

1. abra: Oskékori és kozéps6 kokori leldhelyek régészeti obszidian leletekkel.

Jelkules: MP: kozéps6 paleolitikum; EUP: korai felsé paleolitikum; G: gravetti; M: mezolitikum; (P):
pontosabban nem meghatarozott paleolitikus leléhely
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Fig. 2.: Early Upper Palaeolithic leafpoint from the Puskaporos rock shelter, Miskolc environs. Szeletian culture.

(Photo by J. Kardos)

2. dbra: Korai fels6 paleolit levélhegy a Puskaporosi kéfiilkébél, Szeleta kultara. (Kardos J. felvétele)

Practically all the Gravettian localities to the East
of the Danube had obsidian and most of the
Transdanubian  sites as well  (Pilismarot,
Mogyorosbanya, Sagvar).

At Megyasz6 and Arka-Herzsarét, the rare
mahogany obsidian was also spotted (Biro et al.
2005, Kasztovszky at al. 2018).

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

The Mesolithic period is very poorly represented in
Hungary; obsidian use was documented on some of
the few sites, even in Transdanubia (e.g. Koronco,
Bir6 1984, 2002).
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Fig. 3.: Neolithic obsidian use in Hungary.
Key of symbols: EN: Early Neolithic; MN: Middle Neolithic; LN: Late Neolithic; (N): unspecified Neolithic

Site numbers: 1. Abaujszantd; 2. Aggtelek; 3. Alattyan; 4. Apagy; 5. Aroktd; 6. Aszod; 7. Babarc; 8.
Balatonszemes; 9. Balsa-Fecskepart; 10. Basko; 11. Battonya; 12. Berettyoszentmarton; 13. Berettyoujfalu; 14.
Bodrogkeresztir; 15. Bodrogzsadany; 16. Boddvaszilas; 17. Boldogkévaralja; 18. Borsod; 19. Budapest-
Albertfalva; 20. Budapest-Aranyhegyi ut; 21. Budapest-Nanasi ut 69; 22. Biidospest barlang; 23. Csabdi; 24.
Csesztve; 25. Darvas; 26. Deszk; 27. Dévavanya; 28. Edelény; 29. Encs; 30. Erdébénye; 31. Erd6horvati; 32.
Esztar; 33. Fancsal; 34. Felsotarkany; 35. Felsévadasz; 36. Furta; 37. Fiizesabony; 38. Garadna; 39. Gellénhaza;
40. Gor; 41. Gonc; 42. Hencida; 43. Hidasnémeti; 44. Hodmezovasarhely; 45. Hollohaza; 46. Inancs; 47.
Kaposvar; 48. Kenézld; 49. Karancssag; 50. Kiskore; 51. Kismoragy; 52. Kompolt; 53. Korlat; 54. Koronco; 55.
Kételek; 56. Krasznokvajda; 57. Kunszentmiklds; 58. Lengyel; 59. Litér; 60. Megyaszd; 61. Méhtelek; 62.
Mezoberény; 63. Mezokdvesd; 64. Mikohaza; 65. Miskolc; 66. Moragy; 67. Nagyecsed; 68. Nyirlugos; 69.
Olaszliszka; 70. Oros; 71. Ocsod; 72. Palhaza; 73. Panyok; 74. Pécel; 75. Pécsvérad; 76. Petrivente; 77. Polgar;
78. Poroszlo; 79. Rakamaz; 80. Regéc; 81. Salgotarjan; 82. Sarazsadany; 83. Sarospatak; 84. Satoraljatjhely; 85.
Sima; 86. Sonkad; 87. Szamossalyi; 88. Szécsény; 89. Szeged; 90. Szeghalom; 91. Szegvar; 92. Szelevény; 93.
Szentes; 94. Szentlorinc; 95. Szerencs; 96. Szihalom; 97. Szilmeg; 98. Szilvasvarad; 99. Szolnok; 100. Tallya;
101. Tapé; 102. Tiszacsege; 103. Tiszadob; 104. Tiszafoldvar; 105. Tiszaflired; 106. Tiszalok; 107. Tiszaltc;
108. Tiszanana; 109. Tiszasziget; 110. Tiszavalk; 111. Tiszavasvari; 112. Tolcsva; 113. Uppony; 114. Vac; 115.
Vancsod; 116. Verécemaros; 117. Verseg; 118. Veszprém; 119. Vésztd; 120. Villanykovesd; 121. Zajta; 122.
Zalaszentbalazs; 123. Zengdvarkony; 124. Zsaka 125. Szalka.

3. abra: Ujkékori lel6helyek régészeti obszidian leletekkel.

Jelkules: EN: kora neolitikum; MN: kozépsé neolitikum; LN: késé neolitikum; (N): pontosabban nem
meghatarozott neolitikus lel6hely
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Fig. 3a: Neolithic obsidian use in Hungary.
(Top right corner of Fig. 3.)

3a abra: Ujkékori leldhelyek régészeti obszidian
leletekkel.

(a 3. abra jobb fels6 sarkanak részlete)

Neolithic period (Fig. 3.)

The utilisation of obsidian in the Early Neolithic
period show important new directions. Sites of the
Koroés culture and its late variants, so-called
Szatmar-group used obsidian in very large
quantities and also large percentages (Méhtelek &
Starnini 1993, Bacskay & Siman 1987). Among the
most recent finds we can mention the fabulous
obsidian raw material depot find from Vancsod
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(excavation by A. Priskin, poster presented on the
conference Carpathian Obsidians: State of Art
(http://www.ace.hu/ametry/Varnyukova.pdf) and to
be presented on I10C-2019), also from Early
Neolithic context.

The tendency of using large quantities of obsidian
continued on the foothill regions of the Alfold in
the earliest phases of the LBC culture, notably at
Mezokovesd-Mocsolyas (Biré 2002, 2014b) and
Fiizesabony-Gubaktt (Bird 2002).

In the LBC industries of the Alfold, the Middle
Neolithic period brought about a characteristic
’home-based’ lithic industry comprising obsidian
and limnic silicites of the North Hungarian Mid-
Mountain range, mainly from the Tokaj Mts. (e.g.
Hidasnémeti: Bird et al. in press). These raw
materials appeared in Transdanubia in the same
period mainly along the Danube, notably in
Budapest environs. (e.g. Budapest-Aranyhegyi ut,
Bir6 1987, Bir6 1998a). The role of the northern
communication road (Ipoly valley) is seemingly
getting stronger as reflected by the important site
Szécsény-Ultetés and related industries like
Karancssag (Bir6 1987, Szilagyi 2009).

By the Late Neolithic, important changes can be
observed both on the lowlands and Transdanubia as
well. The central parts of the Alfold became
relatively poor in obsidian and the local
limnosilicites of the Matra and possibly Cserhat
Mts. became more popular (Biro 1998a).

Centres for distribution of obsidian can be
hypothesed, especially in Lengyel Culture context
(Aszdd, Csabdi, Bird 1998a, Szalka (unpublished
surface collection, Fig. 4.) and probably also in
coeval Vinca context (Chapman 1981).

Fig. 4.:

Obsidian micro-blades and micro-
cores from Szalka-Pincehely,
Lengyel Culture. (Photo by the
author)

4. dbra:

Obszidian mikropengék €s
mikromagkdvek. Szalka-
Pincehely, lengyeli kultura. (a
szerzo felvétele)
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Fig. 5.: Obsidian use in Hungary after the Neolithic period.
Key of symbols: CA: Copper Age; BA: Bronze Age; [A: Iron Age

Site numbers: 1. Alsopetény; 2. Békésszentandras; 3. Bodrogkeresztur; 4. Bodrogzsadany; 5. Budapest; 6.
Endréd; 7. Brd; 8. Gyoma; 9. Ikrény; 10. Jaszladany; 11. Kemecse; 12. Magyarhomorog; 13. Ménf6csanak; 14.
Nagydobos; 15. Nagykanizsa; 16. Pécel; 17. Polgar; 18. Poroszld; 19. Sérazsadany; 20. Szabolcs; 21.
Szentistvan; 22. Szigetcsép; 23. Tahitotfalu; 24. Tarnabod; 25. Tiszabdg; 26. Tiszaflired; 27. Tiszakeszi; 28.
Tiszaluc; 29. Tiszavalk; 30. Tokaj; 31. Budapest-Albertfalva; 32. Budapest-Csepel, Hollandi u.; 33. Csongrad;
34. Dunakeszi; 35. Fiizesabony; 36. Hatvan; 37. Kisvarda; 38. Kovacsszénaja; 39. Nagykallo; 40. Pécs; 41.
Rétkdzberencs; 42. Szihalom; 43. Tiszabercel; 44. Toszeg; 45. Vamosgyork; 46. Gyomaendrdéd; 47. Kosd; 48.
Szazhalombatta; 49. Szentes; 50. Tapioszele; 51. Tiszavasvari

5. &bra: Ujkokornal fiatalabb lelohelyek régészeti obszidian leletekkel.
Jelkulcs: CA: rézkor; BA: bronzkor; IA: vaskor

This period is probably the most favourable for

long distance contacts. The Carpathian obsidian More recent prehistoric obsidian use (Fig. 5.)

travels in Late Neolithic context as far as Istria Obsidian  distribution in the recent periods of
(Williams et al. 1984), giving one of the rare prehistory, especially in Bronze and Iron Age has
instances of interaction with the areas basically not been systematically studied. As part of the
supplied from Lipari (Kasztovszky & Tezak-Gregl evaluation of Late Neolithic obsidian distribution,
2009). The extreme long-distance trade network of mainly Early and Mifid}e Copper Ag; obsiQian use
the period is also documented by special raw was evaluated by Bir6 (1998a). This period (the
materials like jade (Bir6 et al. 2017). first half of the Copper Age) has also been surveyed

by L. Bognar-Kutzian (Kutzian 1972).
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Fig. 6.: Copper Age obsidian arrowheads from Magyarhomorog. (Photo by J. Kardos)

6. abra: Rézkori nyilhegyek Magyarhomorogrol. (Kardos J. felvétele)

I cm

Fig. 7.: Large obsidian retouched blade from the
Kurgan Csongrad-Felgyd. (Photo by the author)

7. dbra: Csongrad-Felgyd, nagy méretli obszidian
retusalt penge a kurganbol. (a szerzo felvétele)
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In his classical study on Copper Age lithic
implements, P. Patay (Patay 1976a) has mentioned
Copper Age obsidian use. He has also contributed
to the knowledge on authentic, well dated and
»personal” obsidian use by his excavations of
Copper Age cemeteries, e.g. Magyarhomorog
(Patay 1976b) (Fig. 6.). More Copper Age obsidian
finds were studied from the Tiszaluc settlement
(Patay 2005, Kovecses-Varga 2005). Late Copper
Age obsidian finds tend to centre, apart from the
Alfold, again in the Danube-band region and along
the Danube (Zandler & Horvath 2010).

Early Bronze Age sites give ample evidence of
obsidian use in traditional stone tool functions
(Csongrad-Felgyd, Ecsedy 1979, Albertfalva Bird
2016) (Fig. 7.). In the Middle Bronze Age,
scattered obsidian finds are still known (Horvath
2009).

x X

1cm

Fig. 8.: Obsidian finds from Scythian graves.
Prehistoric collection of HNM. (Photo by J. Antoni)

1: Tapidszele 55.11.43; 2: Tiszavasvari 62.50.112;
3: Szentes-Vekerzug 55.14.138.

8. abra: Obszidian leletek szkita sirokb6l. MNM
6skori gylijteménye. (Antoni J. felvétele)
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The prehistoric collection of the Hungarian
National Museum contains obsidian finds from
classical Bronze Age localities like Fiizesabony,
Hatvan and Nagykallo. More surprisingly, we have
quite a few obsidian from Iron Age (Celtic and
Scythian) context. In these cases, the question of
the secondary use and non-traditional stone tool
functions like fire-flint emerge (Fig. 8.).

Concluding remarks

Obsidian is a characteristic element of the lithic
industries in Hungary from the (Middle)
Palaeolithic till the terminal periods of prehistory.
So far, only Carpathian obsidians (C1 and C2E,
C2T) types have been identified. There is a
characteristic ~temporal and spatial pattern
observable in the archaeological distribution of
obsidian, along main river valleys and foothill
regions of the Northern Mid-Mountain range. The
most intensive use of obsidian is observed on the
Hungarian Lowlands (Alf6ld) at the beginning and
first half of the Neolithic period (early Neolithic,
Kords culture and Szatmar group as well as early
LBC). By the Late Neolithic, obsidian access is
clearly a political issue — the longest distances of
distribution, local distribution centres relatively far
from the source areas (Lengyel culture) and scarcity
of obsidian on traditionally well supplied Alfold
region (Bir6 1998a, 1998b).

There is still much work to do. It is important to
check — especially long distance — items of obsidian
by strictly non-destructive analytical methods.
Also, more attention should be paid to relatively
recent, i.e., recent prehistoric obsidian distribution.
It is important to know more on border zones of the
distribution area, regions probably supplied from
several obsidian sources. Probably the most
important is the study of the complete distribution
area of Carpathian obsidians, over the current
political boundaries and the collection of
representative data on the lithic composition of
sites.

References

BARTUCZ L., DANCZA J., HOLLENDONNER
F., KADIC O., MOTTL M., PATAKI V., PALOSI
E,, SZABO J & VENDL A. (1939): A cserépfalui
Mussolini barlang (Subalyuk) Geologia Hungarica
Series Palaeonthologica 14 381 p.

BACSKAY, E. & SIMAN, K. (1987): Some
remarks on chipped stone industries of the earliest
Neolithic  populations in present Hungary.
Archaeologia Interregionalis 240 107-130.

BIRO, K.T. (1981): A Karpat medencei
obszidianok vizsgalata (Investigation of obsidian
from the Carpathian Basin). Archaeologiai Ertesité
(Budapest) 108 196-205.

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

221

BIRO, K.T. (1984): Distribution of obsidian from
the Carpathian Sources on Central European
Palaeolithic  and  Mesolithic  sites.  Acta
Archaeologica Carpathica 23 5-42.

BIRO, K.T. (1987): Chipped stone industry of the
Linearband Pottery Culture in  Hungary.
Archaeologia Interregionalis 240 131-167.

BIRO, K.T. (1998a): Lithic implements and the
circulation of raw materials in the Great
Hungarian Plain during the Late Neolithic Period.
Hungarian National Museum, Budapest, 1-350.

BIRO, K.T. (1998b): Stones, Numbers- History?
The utilization of lithic raw materials in the middle
and neolithic of Hungary. Journal of
Antropological Archaeology 17 1-18.

BIRO, K.T. (2002): Advances in the study of Early
Neolithic lithic materials in Hungary. Antaeus 25
119-168.

BIRO, K.T. (2004): A karpati obszidianok: legenda
és valosag. Archeometriai Miihely / Archaeometry
Workshop 1/1 3-8.

BIRO, K.T. (2005): Gylijtemény és adatbazis:
eszkozok a pattintott kdeszk6z nyersanyag
azonositas szolgalataban / Collection-and-Database
Approach in the Study of Lithic Raw Material
Provenance. Archeometriai Miihely / Archaeometry
Workshop 1114 46-51.,
http://www.ace.hu/am/2005_4/AM-2005-4-TBK-

melleklet.pdf

BIRO, K.T. (2006): Carpathian Obsidians: Myth
and reality. In: Proceedings of the 34th
International Symposium on Archaeometry, 3-7
May 2004. Institution Fernando el Catolico
Zaragoza. E-book, 267-278.
http://www.dpz.es/ifc/libros/ebook2621.pdf

BIRO, K.T. (2009): The Obsidian Road.
unpublished lecture for Annual Meeting of the
UISPP 4™ Commission 2009 in Budapest, Data
Management and Mathematical Methods in
Archaeology.
http://www.ace.hu/UISPP_4/preliminary_program.
html

BIRO, K.T. (2014a): Carpathian Obsidians: State of
Art. In: YAMADA, M. & ONO, A. eds., Lithic raw
material exploitation and circulation in Préhistory
ERAUL 138 47-69.

BIRO, K.T. (2014b): Mezékovesd-Mocsolyas: A
kbéanyag értékelése. / Mezokdvesd-Mocsolyas:
Evaluation of the lithic material. Borsod-Abauij-
Zemplén Megye Régészeti Emlékei, Miskole, 9
205-280.

BIRO, K.T. (2016): Ch. 9.3. Lithic material of the
Budapest, Albertfalva Bell Beaker site In:
ENDRODI, A. & REMENYI, L. eds. 4 Bell-
Beaker settlement in Albertfalva, Hungary (2470-




Archeometriai Mithely 2018/XV./3.

1950 BC). Budapest Historical Museum, Budapest
153-164.

BIRO, K.T., BIGAZZI, G. & ODDONE, M.
(2000): Instrumental analysis 1. The Carpathian
sources of raw material for obsidian tool-making.
In: DOBOSI, V. ed., Bodrogkeresztur-Henye. (NE-
Hungary) Upper Palaeolithic site. Magyar Nemzeti
Muizeum, Budapest, 221-240.

BIRO, K.T., MARKO, A., KASZTOVSZKY, Zs.
(2005): Red obsidian in the Hungarian Palaeolithic:
Characterisation studies by PGAA. Praehistoria 6.
91-101.

BIRO, K.T., PETREQUIN, P., ERRERA, M.,
PRICHYSTAL, A., TRNKA, G., ZALAI-GAAL, L.
& OSZTAS, A. (2017): Ch.18. Des Alpes a
I’Europe centrale (Autriche, République tchéque,
Slovaquie et Hongrie) In: Pétrequin et al.
eds.,JADE. Presses universitaires de Franche-
ComtéCentre de Recherche Archéologique de la
Vallée de I’Ain, Tome 3. 431-466.

BIRO, K.T., KOOS, J., CSENGERI, P. in press:
Obszidian és limnokvarcit feldolgozé miihely a
Hernad volgyében / Obsidian and limnoquartzite
processing workshop in the Hernad valley. In press
for Momosz X.

CHAPMAN, J. (1981): The Vin¢a Culture of
South-East Europe I-I1.. BAR 117 512 p.

COMSA, E. (1969): Comsa, Eugen L'usage de
'obsidienne a I'epoque neolithique dans le territoire
de la Roumanie. Acta Archaeologica Carpathica 11
5-15.

DOBOSI, V. (2011): Obsidian use in the
Palaeolithic in Hungary and adjoining areas.
Natural Resource Environment and Humans, Meiji
University, Tokyo, 1 83-95.

DOBOSI, V. ed. (2000): Bodrogkeresztur-Henye
(NE-Hungary) Upper Palaeolithic site. Hungarian
National Museum Budapest 1-245.

ECSEDY, 1. (1979): The people of the pit-grave
kurgans in Eastern Hungary. Fontes Archaeologici
Hungariae Budapest, 1-147.

HORVATH T. (2009): Pattintassal késziilt
eszkozok kronologiai szerepe a kora- es kozépsd
bronzkor folyaman / The Chronological Role of
Chipped Stone Implements in the Early and Middle
Bronze Ages. Tisicum X1X 413—-440.

JANSAK, S. (1935): Praveké sidliska s
obsidianovou industriou na Vychodnom Slovensku.
Bratislava 1-193.

KADIC, O. (1939): Osrégészeti eredmények
(Subalyuk) Geologia Hungarica Series
Palaeonthologica 14 105-154.

KASZTOVSZKY, Zs. & TEZAK-GREGL, T.
(2009): Kora-neolitikus radiolarit és obszidian

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

222

koéeszkozok vizsgalata Prompt Gamma Aktivacios
analizissel / Prompt Gamma Activation Analysis of
Early Neolithic radiolarite and obsidian stone tools
Momosz 6 189-195.

KASZTOVSZKY, Zs., LAZAR, K., KOVACS
KIS, V., LEN, A., FUZL J., MARKO, A. & BIRO,
K.T. (2018): A novel approach in the mineralogy of
Carpathian mahogany obsidian using

complementary methods. Quaternary International
467 332-341.

KASZTOVSZKY, Zs. & PRICHYSTAL, A.
(2018): An overview of the analytical techniques
applied to study the Carpathian obsidians.

Archeometriai Miihely / Archaeometry Workshop
XVI3 187-196.

KOSTRZEWSKI, J. (1930): Obsidian implements
found in Poland. Man 30 95-98.

KOVECSES-VARGA, E. (2005): Ch. 43.1.
Gespaltenes Steinwerkzeug. In: PATAY P. ed,
2005 Kupferzeitliche Siedlung von Tiszaluc.
Inventaria Praehistorica Hungariae Budapest,
Magyar Nemzeti Mtizeum, 11 66-70.

KULCZYCKA, A. & KOZLOWSKI, J.K. (1960):
Pierwsze materialny kultury Bukowogorskiej na
Polnoc od Karpat. Acta Archaeologica Carpathica
241-54.

BOGNAR-KUTZIAN, I. (1972): The Early Copper
Age Tiszapolgar-Culture. Archaeologia Hungarica.
Ser. 48 253 p.

MARKO, A. (2017): Use of obsidian during the
LGM: case studies from the Pebble Gravettian sites
in Hungary / Az obszidian felhasznalasa a
kavicsgravetti leletegyiittesekben: esettanulmanyok

az utols6é hideg maximum idejébdl. Archeometriai
Miihely / Archaeometry Workshop XIV/I3 131-142.

MARKO, A. & PENTEK, A. (2003-2004): Raw
material procurement strategy on the Palaeolithic
site of Legénd-Kaldy tanya (Cserhat Mountains,
Northern Hungary) Praehistoria 3-4 165-177.

ONO, A. ed. (2012): Lithic Raw Material
exploitation and circulation in  prehistory.
Conference 2012.10.27-28, Meiji  University,
Tokyo 1-51.

PAUNESCU, Al (1970): Evolutia uneltelor si
armelor de piatra cioplita descoperite pe teritoriul
Romanei. Editura Academiei Republicii Socialiste
Romania, Bucharest, 358 p.

PATAY, P. (1976a): Les mati¢res premiéres
lithiques de l'dge du cuivre en Hongrie. Acta
Archaeologica Carpathica 16 229-238.

PATAY, P. (1976b): A magyarhomorogi rézkori
temetd. (Das Kupferzeitliche Gréberfeld von
Magyarhomorog.). Déri Miizeum Evkényve 1975-
1976, 173-254.



Archeometriai Mithely 2018/XV./3.

PATAY, P. (2005): Kupferzeitliche Siedlung von
TiszalGc. Inventaria Praehistorica Hungariae 11
1-207.

RENFREW, C., CANN, J. R., DIXON, E. (1965):
Obsidian in the Aegean. The Annual of the British
School at Athens 60 225-247.

ROMER, F. (1867): Elsé obsidian-eszkozok
Magyarorszagon (First obsidian implements in
Hungary). Archaeologiai Kozlemények 7 161-166.

ROMER, F. (1868a): O-kékori eszkdzok
Magyarorszagon. Archaeologiai Ertesito 1 3-8.

ROMER, F. (1868b): Ismét néhany sz6 az obsidian
eszk6zokrdl. Archaeologiai Ertesité 1 56-59.

ROMER, F. (1878): Les silex taillés et les
obsidiennes en Hongrie. Congr. Int. d'Anthr. et
d'Arch. Prehist. VIII. Compte-Rendu 2 Budapest 6—
17.

ROMER, F. ed. (1878): Congrés International
d'Anthropologie et d'Archéologie Préhistoriques
1876. VIII. Compte-Rendu de la huitiéme session a
Budapest, Vol. 1-2. Musée National Hongrois,
Budapest.

ROSKA M. (1934): Adatok Erdély Oskori
kereskedelmi, miivel6dési és népvandorlasi utjaihoz
(Data on the trade, cultural and migrational routes
of prehistoric Transsylvania). Archaeologiai
Ertesits 47 149-158.

RYZHOV, S. (2014): Obsidian outcrops in
Ukrainian Transcarpathians and their use during the
paleolitidc time. ERAUL: Etudes et recherches
archeogiques de ['Universite de Liege 138 117—
133.

RYZHOV, Sergii, (2018): Archaeological and
geological studies of obsidians in Ukrainian
Transcarpathia, Archeometriai Miihely /
Archaeometry Workshop XV/3 225-230.

STARNINI, E. (1993): Typological and
technological analyses of the Koros culture
chipped, polished and ground stone assemblages of
M¢éhtelek-Nadasd (North-Eastern Hungary). Atti

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

223

della Societa per la Preistoria e Protostoria della
Regione Friuli-Venezia Giulia 29-96.

SZABO, J. (1867): A Tokaj-Hegyalja obsidianjai
(Obsidians of the Tokaj Mts). A Magyarhoni
Féldtani Tarsulat Munkalatai (Pest) 3 147-172.

SZABO, J. (1878): L'obsidienne prehistorique en
Hongrie et en Grece. - Congr.Int. d. Anthr. et d.
Arch. Prehist., Compte-Rendu I Budapest 96—100.

SZADECZKY Gy. (1887): A magyarorszagi
Obsidianok,  kiilonos  tekintettel — geoldgiai
viszonyaikra. Ertekezések a Természettudomdnyok
Kérebdl 16 1-64.

SZEPESL, J., LUKACS, R., T. BIRO, K., MARKO,
A, PECSKAY, Z.& HARANGI, Sz., (2018):
Geology of Tokaj Mountains obsidians,

Archeometriai Miihely | Archaeometry Workshop
XV/3167-180.

SZILAGYI K. (2009): Karancssag - Alsé Rétek
kozépsé ¢és késé neolit pattintott kdeszkozei
Diplomamunka, kézirat Szeged 1-140.

VENDL, A. (1939): A npaleolitok kdéanyaga
[Subalyuk lithic raw materials, in Hungarian]
Geologia Hungarica Series Palaeonthologica

14 155-181.

WILLIAMS-THORPE, O., WARREN, S. E. &
NANDRIS, J. (1984): The distribution and
provenance of archaeological obsidian in Central
and Eastern Europe. Journal of Archaeological
Science 11 183-212.

YAMADA, M. & ONO A. eds. (2014): Lithic raw
material exploitation and circulation in Préhistory.
A comparative  perspective  in  diverse
palacoenvironments ERAUL 138 230 p.

ZANDLER, K. & HORVATH, T. (2010):
Balatondszod-Temet6i diilé éskori, tobb periodusu
telepiilés pattintott kdeszkozeinek vizsgalata / The
investigation of the Chipped Stone Industry of the
Prehistorical Multi-Period Settlement of
Balaton6szod—Temet6i dils. Archeometriai Miihely
/ Archaeometry Workshop V1114 259-296.



Archeometriai Mithely 2018/XV./3. 224

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)



