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1.  Introduction

Chipped stone tool analysis is an essential aspect of 
prehistoric archaeological research throughout Europe, 
especially in regard to reconstructing developments in 
WHFKQRORJ\� �VHH� .HUWpV]�� ������ .R]áRZVNL�� ������ 3HUOqV��
������������9R\WHN���������GLHWDU\�DQG�VXEVLVWHQFH�SUDFWLFHV�
�VHH�(LFKPDQQ�� ������.HUWpV]�� ������� DQG� VRFLR�HFRQRPLF�
V\VWHPV� RI� H[FKDQJH� �VHH� %LUy�� ����D�� ������ &DQQ� DQG�
5HQIUHZ��������5HQIUHZ�et al.��������6WDUQLQL�DQG�9R\WHN��
������7RUUHQFH�� ������7\NRW�� ����D��� ,QWHQVLYH� VWXGLHV� RQ�
chipped stone tools from Neolithic sites throughout the Great 
Hungarian Plain have been used to understand individual 
VLWH�XVH��VHH�(UGpO\L�%iFVND\��������6WDUQLQL��������6WDUQLQL�
DQG�6]DNPiQ\��������6WDUQLQL�et al.���������DQG�XQWLO�PRUH�
UHFHQWO\��IHZHU�VWXGLHV�IRFXVHG�RQ�V\QWKHVL]LQJ�WKHVH�UHVXOWV�

to model chipped stone tool variation at the regional scale 
�VHH� %LDJL� DQG� 6WDUQLQL�� ������ %LUy�� ������ ������ ����D��
����E��.RYiFV�� �������0RUHRYHU�� DVFHUWDLQLQJ�SURYHQDQFH�
of chipped stone tools in the region has been traditionally 
determined through macroscopic analysis (see Biró, 1984; 
����������D������E��(UGpO\L�%iFVND\��������.HUWpV]��������
.RYiFV��������6WDUQLQL���������+RZHYHU��ZKHQ�GHDOLQJ�ZLWK�
a very homogenous material that has a large visual spectrum, 
VXFK�DV�REVLGLDQ��YLVXDO�DQDO\VLV�FDQ�EH�PLVOHDGLQJ��ZKLFK�
in turn can result in misinterpretations regarding material 
DFFHVV��DFTXLVLWLRQ��DQG�H[FKDQJH��VHH�%UDVZHOO�et al.��������
0RKRO\�1DJ\��������7\NRW������E��
6LQFH� WKH� ����V�� FRPSRVLWLRQDO� VWXGLHV� RQ� &DUSDWKLDQ�

obsidian sources have made it possible to geochemically 
GL൵HUHQWLDWH�WKH�VRXUFHV��%LDJL�et al.��������*ODVFRFN�et al., 
������.DV]WRYV]N\�DQG�%LUy��������.DV]WRYV]N\�et al.��������
.DV]WRYV]N\�et al.��������.DV]WRYV]N\�et al.��������2GGRQH�
et al.��������5LHEH��������5RVDQLD�et al.��������:LOOLDPV�DQG�
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A B S T R A C T

6LJQL¿FDQW� DUFKDHRORJLFDO� UHVHDUFK� KDV� EHHQ� FRQGXFWHG� RQ� FKLSSHG� VWRQH� WRROV� UHFRYHUHG� IURP�
SUHKLVWRULF� VLWHV� WKURXJKRXW� (DVWHUQ� (XURSH� DQG� WKH� %DONDQV�� 7KH� OLPLWHG� QXPEHU� RI� REVLGLDQ�
JHRORJLFDO�VRXUFHV�LQ�WKH�UHJLRQ��FRPELQHG�ZLWK�WKH�UHODWLYHO\�KRPRJHQHRXV�QDWXUH�RI�REVLGLDQ�DQG�WKH�
LQFUHDVHG�XVH�RI�QHZ�WHFKQLTXHV�IRU�FRQGXFWLQJ�FRPSRVLWLRQDO�DQDO\VLV�LQ�WKH�¿HOG��KDV�IDFLOLWDWHG�DQ�
DFFXUDWH�VRXUFLQJ�RI�REVLGLDQ�DUWHIDFWV�IURP�VLWHV�LQ�WKH�UHJLRQ��7KLV�DUWLFOH�SUHVHQWV�WKH�FRPSRVLWLRQDO�
UHVXOWV�RI�����REVLGLDQ�DUWHIDFWV�UHFRYHUHG�IURP�VHYHQ�/DWH�1HROLWKLF�������±������%&(��VLWHV�IURP�WKH�
*UHDW�+XQJDULDQ�3ODLQ��&RPSRVLWLRQDO�UHVXOWV�RI�WKH�DUFKDHRORJLFDO�VSHFLPHQV�REWDLQHG�ZLWK�D�%UXNHU�
SRUWDEOH�;�UD\�ÀXRUHVFHQFH�GHYLFH��S�;5)��ZHUH�FRPSDUHG�ZLWK�REVLGLDQ�JHRORJLFDO�FRPSRVLWLRQDO�
data to determine artefact provenance. By sourcing the obsidian chipped stone tools, it is possible 
WR� UHFRQVWUXFW� SUHKLVWRULF� SDWWHUQV� RI� H[SORLWDWLRQ�H[FKDQJH� DQG� WR� QRWH� KRZ� WKHVH� SDWWHUQV� YDU\�
WKURXJKRXW�WKH�3ODLQ��7KH�UHVXOWV� LOOXVWUDWH�WKDW� WKH�PDMRULW\�RI� WKH�VWXGLHG�DUWHIDFWV�RULJLQDWHG�IURP�
WKH�&DUSDWKLDQ� �� VRXUFH� DQG� RQO\� D� OLPLWHG� QXPEHU� RI� VDPSOHV� FDPH� IURP� WKH�&DUSDWKLDQ� �(� DQG�
&DUSDWKLDQ��7�VRXUFHV��%DVHG�RQ�WKLV�SUHOLPLQDU\�VWXG\��WKH�YDULDWLRQ�LQ�JHRORJLFDO�VRXUFH�H[SORLWDWLRQ�
PD\�EH�OLQNHG�WR�VRFLR�FXOWXUDO�SUDFWLFHV�WKDW�GL൵HUHQWLDWHG�WKH�7LV]D�DQG�+HUSiO\�DUFKDHRORJLFDO�XQLWV�
during the Late Neolithic.
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1DQGULV�� ������ :LOOLDPV� 7KRUSH�� ������ :LOOLDPV� 7KRUSH�
et al.���������)RXU�PDMRU�VRXUFHV�DUH�NQRZQ� LQ� WKH� UHJLRQ��
&DUSDWKLDQ����&DUSDWKLDQ��(��&DUSDWKLDQ��7��DQG�&DUSDWKLDQ�
�� �)LJXUH�����:KLOH� WHFKQRORJ\�KDV� VLJQL¿FDQWO\� LPSURYHG�
PDNLQJ�LW�SRVVLEOH�WR�LQH[SHQVLYHO\�FDUU\�RXW�FRPSRVLWLRQDO�
DQDO\VLV� LQ� WKH� ¿HOG�� S�;5)� DQDO\VLV� RI� REVLGLDQ� IURP�
prehistoric sites in Hungary has not been published 
SUHYLRXVO\��7KHUHIRUH��WKH�SXUSRVH�RI�WKLV�SDSHU�LV�WZR�IROG��
¿UVWO\��WR�LGHQWLI\�LI�GL൵HUHQW�SDWWHUQV�RI�REVLGLDQ�H[SORLWDWLRQ�
occurred during the Late Neolithic on the Great Hungarian 
3ODLQ� DQG� LI� VR��ZKDW� VRFLDO� LPSOLFDWLRQV� FDQ� EH� GLVFHUQHG�
IURP�WKH�YDULDELOLW\��6HFRQGO\��ZKLOH�VLWH�VSHFL¿F�VWXGLHV�DUH�
essential, it is necessary to contextualize the sites and their 
DVVHPEODJHV�ZLWKLQ�D�UHJLRQDO�IUDPHZRUN��7KURXJK�S�;5)�
analysis of obsidian, it is possible to use the analytical results 
to begin reconstructing regional systems of interaction and 
model socio-cultural developments in the past. As part 
RI� DQ� RQJRLQJ� UHVHDUFK� SURMHFW� WKDW� LV� LQYHVWLJDWLQJ� WKH�
H[WHQW�WR�ZKLFK�UHJLRQDO�LQWHUDFWLRQV�LPSDFWV�VRFLR�FXOWXUDO�
boundaries in the past, obsidian specimens from seven Late 
1HROLWKLF� VLWHV� ORFDWHG� RQ� WKH�*UHDW�+XQJDULDQ�3ODLQ�ZHUH�
VHOHFWHG� IRU� S�;5)� FRPSRVLWLRQDO� DQDO\VLV��7KH� IROORZLQJ�
results are preliminary in scope but illustrate the success 
of compositional analysis in reconstructing Late Neolithic 
regional interactions, including material exploitation and 
exchange, across the Great Hungarian Plain.

2.  The region

'XULQJ� WKH�/DWH�1HROLWKLF� ������±������%&(��� WKHUH�ZHUH�
WKUHH� PDMRU� DUFKDHRORJLFDO� XQLWV� RQ� WKH� *UHDW� +XQJDULDQ�
3ODLQ� �)LJXUH� ����7KH�&VĘV]KDORP�DUFKDHRORJLFDO� XQLW�ZDV�
UHVWULFWHG�WR�WKH�IDU�QRUWK�DORQJ�WKH�QRUWKHUQ�SDUW�RI�WKH�7LV]D�
5LYHU�� WKH� +HUSiO\� DUFKDHRORJLFDO� XQLW� ZDV� ORFDWHG� LQ� WKH�
PLGGOH�RI�WKH�3ODLQ�ZLWK�VLWHV�SUHGRPLQDQWO\�VLWXDWHG�DORQJ�

the Berettyó River, and in the southeastern part of the Plain 
ZDV�WKH�7LV]D�DUFKDHRORJLFDO�XQLW�ZLWK�VLWHV�IRXQG�DORQJ�WKH�
.|U|V��7LV]D��DQG�0DURV�5LYHUV�DQG�WKHLU�WULEXWDULHV��7KHUH�
are a number of socio-cultural aspects that help to distinguish 
these archaeological units, chief among them being 
architectural style, subsistence practices, burial and ritual 
SUDFWLFHV��DQG�FHUDPLF�VW\OLVWLF�GHVLJQ��.DOLF]�DQG�5DF]N\��
������7iODV�DQG�5DF]N\���������:KLOH�WKUHH�DUFKDHRORJLFDO�
units inhabited the region at this time, the focus of this study 
LV�RQ�VLWHV�ORFDWHG�LQ�WKH�.|U|V�DQG�%HUHWW\y�5LYHU�9DOOH\V��
%HWZHHQ�WKHVH�WZR�ULYHUV��SUHYLRXV�UHVHDUFK�KDV�VXFFHVVIXOO\�
modeled the presence of a strongly enforced boundary 
EHWZHHQ� WKH� +HUSiO\� DQG� 7LV]D� FXOWXUDO� XQLWV� �VHH� 5LHEH��
������
,Q�SDUWLFXODU��RQH�IHDWXUH�WKDW�ERWK�WKH�/DWH�1HROLWKLF�7LV]D�

DQG�+HUSiO\�VLWHV�KDYH�LQ�FRPPRQ�LV�WKHLU�ORFDWLRQDO�GH¿FLHQF\�
LQ�UHJDUG�WR�UDZ�JHRORJLFDO�VRXUFHV�IRU�FUHDWLQJ�FKLSSHG�VWRQH�
tools. Geographically, the Great Hungarian Plain is situated in 
the Carpathian Basin and is surrounded by a series of mountains 
that encircle the Plain. Exceptional research has been carried 
out on the lithic assemblages from many prehistoric sites in 
+XQJDU\�DQG�ZKLOH�LW�LV�FRPPRQO\�DFFHSWHG�WKDW�H[FKDQJH�RI�
some sort (i.e.��GRZQ�WKH�OLQH��GLUHFW�SURFXUHPHQW��DQG�RU�FHQWUDO�
UHGLVWULEXWLRQ��RFFXUUHG�LQ�RUGHU�IRU�/DWH�1HROLWKLF�LQKDELWDQWV�
on the Plain to acquire geological materials for chipped stone 
tools, modeling this exchange has been limited in execution 
�.RYiFV��������5LHEH��������

3.  Methods

(DUO\�VWXGLHV�RQ�REVLGLDQ�LQ�WKH�UHJLRQ�ZHUH�JURXQG�EUHDNLQJ�
in terms of illustrating that compositional variation existed 
EHWZHHQ� GL൵HUHQW� &DUSDWKLDQ� VRXUFHV�� 7KH� LQLWLDO� VXFFHVV�
E\� VFKRODUV� OLNH� 2�� :LOOLDPV�7KRUSH� DQG� -�� 1DQGULV�
������� LQ� GLVFHUQLQJ� REVLGLDQ� VRXUFH� GL൵HUHQWLDWLRQ� ZDV�

Figure 1. � 7KH� *UHDW� +XQJDULDQ� 3ODLQ�
ZLWK� WKH� QHDUE\� REVLGLDQ� VRXUFHV�
PDUNHG� �&DUSDWKLDQ� ��� &DUSDWKLDQ� �(��
&DUSDWKLDQ� �7�� DQG� &DUSDWKLDQ� ���� WKH� /DWH�
1HROLWKLF� +HUSiO\� DQG� 7LV]D� FXOWXUDO� XQLWV�
demarcated, and the sites discussed in this 
DUWLFOH�� ��� 9pV]WĘ�0iJRU�� ��� 6]HJKDORP�
.RYiFVKDORP�� ��� 6]HJKDORP�9iUKHO\��
���&V|NPĘ�.iSRV]WiV�'RPE�����'pYDYiQ\D�
5pKHO\L�'ĦOĘ�� ���6]HQWSpWHUV]HJ�.RYDGRPE�
���*\XOD�.|]WLV]WDViJL�9iOODODW�

0                            20 km
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OLNHO\� WHPSHUHG� E\� WKH� H[RUELWDQW� FRVW� DVVRFLDWHG�ZLWK� WKH�
geochemical analyses, resulting in limited compositional 
studies of obsidians in Hungary (see Constantinescu et al., 
������ &RQVWDQWLQHVFX� et al.�� ������ .DV]WRYV]N\� DQG� %LUy��
������.DV]WRYV]N\�et al.�� ������.DV]WRYV]N\�et al.�� ������
:LOOLDPV�7KRUSH� et al.�� ������� ,QVWHDG�� VFKRODUV� UHOLHG� RQ�
PDFURVFRSLF�DQDO\VLV�WKDW�GHSHQGHG�RQ�WUDQVOXFHQF\�DQG�RU�
VKDGHV�RI�EODFN� WR�GL൵HUHQWLDWH� WKH�REVLGLDQ�VRXUFHV� �%LUy��
������� ,Q� RWKHU� FDVHV�� WKH� DQDO\VLV� ZDV� VLPSOL¿HG�� DQG�
JHQHUDO�PDWHULDO�FDWHJRULHV�ZHUH�XWLOL]HG��i.e., “obsidian” as 
RSSRVHG�WR�VSHFL¿F�VRXUFH�FDWHJRULHV�VXFK�DV�&DUSDWKLDQ����
&DUSDWKLDQ��(��&DUSDWKLDQ��7��RU�&DUSDWKLDQ����UHVXOWLQJ�LQ�
all obsidian sources and sub-sources being grouped together. 
+RZHYHU��EHFDXVH�REVLGLDQ�LV�VR�YDULDEOH�LQ�WHUPV�RI�FRORXU�
and translucency, the former method of analysis may easily 
KDYH� UHVXOWHG� LQ� WKH�PLVFODVVL¿FDWLRQ� RI� REVLGLDQ� VRXUFHV��
Similarly, the latter method of analysis completely limits 
the researcher’s interpretation and obscures any potential 
GL൵HUHQFHV� LQ� VRXUFH�H[SORLWDWLRQ�DQG�RU� DFFHVV��7R� UHFWLI\�
WKLV�LVVXH��LW�EHFDPH�QHFHVVDU\�WR�¿QG�DQ�DQDO\WLFDO�WHFKQLTXH�
WKDW�FRXOG�DQDO\]H�WKH�REVLGLDQ�DW�D�FRVW�H൵HFWLYH�UDWH�

$�VROXWLRQ�WR�WKH�REVLGLDQ�VRXUFLQJ�LVVXH�ZDV�IRXQG�LQ�WKH�
SRUWDEOH�;�UD\�ÀXRUHVFHQFH�GHYLFH��%HJLQQLQJ�LQ�WKH�VXPPHU�
RI�������D�S�;5)�GHYLFH�ZDV�EURXJKW�WR�+XQJDU\�WR�DQDO\]H�
both archaeological and geological obsidian materials. 
Since this is a non-destructive technique, analysis causes no 
damage to the artefacts or geological samples. Additionally, 
analysis can be conducted in the country, thereby foregoing 
the necessity of permits to transport the samples abroad. 
$V� DQ� LQLWLDO� SURMHFW�� WKH� FKLSSHG� VWRQH� DVVHPEODJHV� IURP�
VHYHQ� /DWH� 1HROLWKLF� VLWHV� WKDW� ZHUH� GHVLJQDWHG� DV� HLWKHU�
DUFKDHRORJLFDOO\� +HUSiO\� �&V|NPĘ�.iSRV]WiV� 'RPE��
6]HJKDORP�9iUKHO\�� DQG� 6]HQWSpWHUV]HJ�.RYDGRPE��
RU� DUFKDHRORJLFDOO\� 7LV]D� �6]HJKDORP�.RYiFVKDORP��
9pV]WĘ0iJRU�� 'pYDYiQ\D�5pKHO\�'ĦOĘ�� DQG� *\XOD�
.|]WLV]WDViJL�9iOODODW��)LJXUH����ZHUH�VHOHFWHG�IRU�DQDO\VLV��
7KH�DVVHPEODJHV�RULJLQDWH�IURP�ERWK�VXUIDFH�FROOHFWLRQV�DQG�
H[FDYDWLRQV��5LHEH���������,Q�DGGLWLRQ�WR�WKH�DUFKDHRORJLFDO�
PDWHULDOV�� JHRORJLFDO� VSHFLPHQV� UHSUHVHQWLQJ� WKH� GL൵HUHQW�
REVLGLDQ� VRXUFHV� ZHUH� DOVR� DQDO\]HG�� 'U�� .DWDOLQ� %LUy� DW�
WKH� +XQJDULDQ� 1DWLRQDO� 0XVHXP� JUDQWHG� DFFHVV� WR� WKH�
/LWKRWKHFD�FROOHFWLRQ��ZKLFK�FRQWDLQV�VDPSOHV�RI�JHRORJLFDO�

Table 1.��*HRORJLFDO�VDPSOHV�DQDO\]HG�IURP�WKH�/LWKRWKHFD�&ROOHFWLRQ�DW�WKH�+XQJDULDQ�1DWLRQDO�0XVHXP�

P-XRF ID Source Source abbreviation Lithotheca inventory
9� 9LQLFN\ Carpathian 1 /���������
9� 9LQLFN\ Carpathian 1 /���������
9� 9LQLFN\ Carpathian 1 /�����������
9� 9LQLFN\ Carpathian 1 /�����������
9� 9LQLFN\ Carpathian 1 /�����������
9� 9LQLFN\ Carpathian 1 /�����������
9� 9LQLFN\ Carpathian 1 /�����������
9�� 9LQLFN\ Carpathian 1 /�������
9�� Kasov Carpathian 1 /�������D
9�� Kasov Carpathian 1 /�������D
9�� Kasov Carpathian 1 /�������E
9�� Kasov Carpathian 1 /�������E
9�� 9LQLFN\ Carpathian 1 /�������
9�� &HMNRY Carpathian 1 /�������
L1 &665�7UHELVRY�GLVW��&HMNRY Carpathian 1 ±
/� 7RNDM�PWV��(UGĘEpQ\H�6HWpWHV�VXPPLW &DUSDWKLDQ��( ±
L3 7RNDM�PWV��%RGURJNHUHV]W~U�7XIDEiQ\D�HQYLURQV &DUSDWKLDQ��( ±
L4 7RNDM�PWV��0iG�.DNDV�KHJ\ &DUSDWKLDQ��( ±
L11 7RNDM�PWV��0iG�.DNDV�KHJ\ &DUSDWKLDQ��( ±
/�� 7RNDM�PWV��0iG�.DNDV�KHJ\ &DUSDWKLDQ��( ±
9�� 7ROFVYD�5DQ\L�GXOR���7� &DUSDWKLDQ��7 /�������D
9�� 7ROFVYD�5DQ\L�GXOR���7� &DUSDWKLDQ��7 /�������E
9�� 7ROFVYD�FROOHFWLRQ�SW������7� &DUSDWKLDQ��7 /������
/� 7ROFVYD�±�ZHVW�RI�������KS &DUSDWKLDQ��7 ±
9� 7ROFVYD�±�FLURND�DURN���7� &DUSDWKLDQ��7 /����������
9�� 5RNRV]RYR�±�7UDQVFDUSDWKLDQ�8NUDLQH�+XVW Carpathian 3 /�������
9� 5RNRV]RYR Carpathian 3 /����������
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VRXUFHV�IURP�DOO�RYHU�WKH�ZRUOG��VHH�%LUy�DQG�'RERVL��������
Biró et al.���������6DPSOHV�IURP�HDFK�RI�WKH�IRXU�&DUSDWKLDQ�
VRXUFHV� ZHUH� DQDO\]HG� WR� FRQVWUXFW� JHRORJLFDO� VRXUFH�
VLJQDWXUHV��7DEOH����

4.  Techniques

$�%UXNHU�75$F(5�,,,�6'�RQ�ORDQ�IURP�WKH�(OHPHQWDO�$QDO\VLV�
)DFLOLW\�DW�WKH�)LHOG�0XVHXP�RI�1DWXUDO�+LVWRU\�ZDV�XWLOL]HG�
WR�DQDO\]H�DOO�VDPSOHV�LQ�WKLV�VWXG\��7KLV�GHYLFH�LV�HTXLSSHG�
ZLWK�D�5K�DQRGH�DQG�IRU�WKH�SXUSRVH�RI�DQDO\]LQJ�REVLGLDQ�
PDWHULDOV��D�¿OWHU�FRPSRVHG�RI����PLOOLPHWHUV�RI�DOXPLQXP��
��PLOOLPHWHU� RI� WLWDQLXP�� DQG���PLOOLPHWHUV� RI� FRSSHU�ZDV�
LQVHUWHG�LQWR�WKH�GHYLFH��7KH�%UXNHU�ZDV�FRQQHFWHG�WR�D�3&�
ODSWRS�DQG�6�3;5)�VRIWZDUH�XWLOL]HG��$�YDFXXP�SXPS�ZDV�
QRW�QHFHVVDU\�IRU�WKLV�SURMHFW�DQG�EHFDXVH�WKH�SXPS�ZDV�QRW�
HPSOR\HG� LW�ZDV� SRVVLEOH� WR� FROOHFW� GDWD� IRU� WHQ� HOHPHQWV��
LQFOXGLQJ� PDQJDQHVH� �0Q��� LURQ� �)H��� ]LQF� �=Q��� JDOOLXP�
�*D��� WKRULXP��7K��� UXELGLXP��5E��� VWURQWLXP��6U���\WWULXP�
�<��� ]LUFRQLXP� �=U��� DQG� QLRELXP� �1E��� (DFK� VDPSOH�ZDV�
DQDO\]HG�IRU�����VHFRQGV�DW���NY�DQG���ȝ$��,Q�WKH�6�3;5)�
VRIWZDUH��WKH�UHVXOWV�ZHUH�FDOLEUDWHG�XVLQJ�D�FDOLEUDWLRQ�¿OH�
VXSSOLHG�E\�%UXNHU�DQG�GHYHORSHG�ZLWK�0855�WKDW�FRQVLVWV�

RI� ��� UHIHUHQFH� VWDQGDUGV�� 7KH� UHVXOWV� ZHUH� SURYLGHG� LQ�
SDUWV�SHU�PLOOLRQ� �SSP�� DQG� ZHUH� WUDQVIRUPHG� WR� ORJ�EDVH�
���YDOXHV�SULRU�WR�VWDWLVWLFDO�SURFHVVLQJ�XVLQJ�-03�VRIWZDUH�

5.  Materials

)URP� WKH� /LWKRWKHFD� FROOHFWLRQV�� WZHQW\�VHYHQ� JHRORJLFDO�
REVLGLDQ� VSHFLPHQV� ZHUH� DQDO\]HG� UHSUHVHQWLQJ� WKH� IRXU�
REVLGLDQ�JHRORJLFDO�VRXUFHV��¿IWHHQ�VDPSOHV�IURP�&DUSDWKLDQ�
��� ¿YH� VDPSOHV� IURP� &DUSDWKLDQ� �(�� ¿YH� VDPSOHV� IURP�
&DUSDWKLDQ��7��DQG�WZR�VDPSOHV�IURP�&DUSDWKLDQ����:KLOH�
&DUSDWKLDQ� �� LV� ZHOO� NQRZQ�� HYLGHQFH� RI� LWV� XVH� EH\RQG�
ORFDO� H[SORLWDWLRQ� KDV� QRW� EHHQ� LGHQWL¿HG� DW� SUHKLVWRULF�
VLWHV� LQ� (DVWHUQ� (XURSH� �5iF]�� ������ ������ 5iF]� et al., 
������� 0RUHRYHU�� ZKLOH� VRPH� FRPSRVLWLRQDO� VWXGLHV� KDYH�
VHSDUDWHG�&DUSDWKLDQ���LQWR�WZR�VRXUFHV��&DUSDWKLDQ��D�DQG�
�E� �VHH�%DþR� et al.�� ������%XUJHUW� et al.�� ������ 3ĜLFK\VWDO�
DQG�âNUGOD��������5RVDQLD�DQG�%DNHU��������5RVDQLD�et al., 
������� WKLV�UHTXLUHV�FRPSRVLWLRQDO� WHFKQLTXHV� WKDW�PHDVXUH�
PRUH�HOHPHQWV�WKDQ�WKH�%UXNHU�S�;5)��6SHFL¿FDOO\��5RVLDQD�
et al.� ������� FRQGXFWHG� QHXWURQ� DFWLYDWLRQ� DQDO\VLV� DQG�
UHOLHG�RQ� UXELGLXP��5E���XUDQLXP��8���6E� �DQWLPRQ\��� DQG�
6F��VFDQGLXP��WR�GL൵HUHQWLDWH�&DUSDWKLDQ��D�DQG��E��2I�WKRVH�

Table 2.  Summary of chipped stone tools per site.

Site/Material Type Total Obsidian Obsidian Analyzed w/P-XRF Other Materials Total
Szentpéterszeg-Kovadomb �� �� �� ��
&V|NPĘ�.iSRV]WiV�'RPE 8 8 �� ��
'pYDYiQ\D�5pKHO\L�GĦOĘ � � �� ��
Szeghalom-Kovácshalom �� �� 139 ���
6]HJKDORP�9iUKHO\ 77 74 74 ���
9pV]WĘ�0iJRU 19 19 47 ��
*\XOD�.|]WLV]WDViJL�9iOODODW 19 18 41 ��
Total 223 203 388 611

Figure 2.  Bivariate plot illustrating 
DUFKDHRORJLFDO�VDPSOHV��GRWV��DQG�JHRORJLFDO�
samples. Carpathian 1 sources are blue plus 
VLJQV� ����� &DUSDWKLDQ� �(� DUH� UHG� [¶V�� DQG�
&DUSDWKLDQ��7�DUH�JUHHQ�[¶V��7KH�UHVXOWV�DUH�
ORJJHG�DQG�HOOLSVHV�UHSUHVHQW�����FRQ¿GHQFH�
intervals.
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HOHPHQWV�� WKH� %UXNHU� S�;5)� FDQ� RQO\� DFFXUDWHO\� PHDVXUH�
5E��WKHUHE\�PDNLQJ�LW�LPSRVVLEOH�WR�IXUWKHU�UH¿QH�WKH�VRXUFH�
LQWR� VXEJURXSV�� 7KHUHIRUH�� WKLV� SDSHU� WUHDWV� &DUSDWKLDQ� ��
DV�RQH� VRXUFH� DQG� WKH� UHVXOWV� UHÀHFW� WKLV� DSSURDFK��2YHUDOO��
WKH� REVLGLDQ� VRXUFHV� FDQ� EH� GL൵HUHQWLDWHG� XVLQJ� D� VHULHV� RI�
ELYDULDWH�SORWV�DQG�WKH�HOHPHQWV�PDQJDQHVH��0Q���LURQ��)H���
UXELGLXP��5E���VWURQWLXP��6U���\WWULXP��<���DQG�]LUFRQLXP��=U��
�SDUWV�SHU�PLOOLRQ�UHVXOWV�SURYLGHG�LQ�6XSSOHPHQWDU\�7DEOH����
7KH�FKLSSHG�VWRQH�DVVHPEODJHV�IRU�WKH�VHYHQ�/DWH�1HROLWKLF�

VLWHV� �&V|NPĘ�.iSRV]WiV� 'RPE�� 6]HJKDORP�9iUKHO\��
6]HQWSpWHUV]HJ�.RYDGRPE�6]HJKDORP�.RYiFVKDORP��9pV]WĘ�
0iJRU�� 'pYDYiQ\D�5pKHO\�'ĦOĘ�� DQG� *\XOD�.|]WLV]WDViJL�
9iOODODW�� LQFOXGH� D� WRWDO� RI� ���� DUFKDHRORJLFDO� VSHFLPHQV��
)URP�WKHVH�DVVHPEODJHV��'U��7LERU�0DUWRQ�PDFURVFRSLFDOO\�
LGHQWL¿HG� ���� SLHFHV� DV� REVLGLDQ� �DSSUR[LPDWHO\� ���������
7ZHQW\�VDPSOHV�ZHUH�GHWHUPLQHG�WR�EH�WRR�VPDOO�IRU�DQDO\VLV�
(for more in-depth discussions about sample size see Davis 
et al.�������DQG�)UDKP��������UHVXOWLQJ�LQ�WKH�DQDO\VLV�RI�����
REVLGLDQ�DUFKDHRORJLFDO�VDPSOHV��DSSUR[LPDWHO\��������RI�
WKH�RYHUDOO�FKLSSHG�VWRQH�WRRO�DVVHPEODJH��ZLWK�WKH�%UXNHU�
p-XRF (parts-per-million results provided in Supplementary 
7DEOH�����7KH�TXDQWLW\�RI�REVLGLDQ�YDULHG�E\�VLWH��VHH�7DEOH�
���� DQG� ZLWK� WKH� H[FHSWLRQ� RI� 'pYDYiQ\D�5pKHO\L�'ĦOĘ��
REVLGLDQ�DFFRXQWHG�IRU�DSSUR[LPDWHO\���±����RI�DQ\�JLYHQ�
DVVHPEODJH��7KH�DUFKDHRORJLFDO�FRPSRVLWLRQDO�UHVXOWV�ZHUH�
compared to the geological compositional results using both 
exploratory and statistical analyses to determine source 
SURYHQDQFH��VHH�)LJXUH����

6.  Results

7KH� SUHYLRXVO\� LGHQWL¿HG� HOHPHQWV� RI� 0Q�� )H�� 5E�� 6U�� <��
DQG�=U�ZHUH�XVHG�LQLWLDOO\�WR�FUHDWH�ELYDULDWH�SORWV�WR�PDWFK�
WKH� DUFKDHRORJLFDO� VSHFLPHQV�ZLWK� WKH� JHRORJLFDO� VRXUFHV��
%LYDULDWH� SORWV� ZLWK� WKH� JHRORJLFDO� DQG� DUFKDHRORJLFDO�
PDWHULDOV� LOOXVWUDWHG� WKH�FRPSRVLWLRQDO�GL൵HUHQFHV�EHWZHHQ�
WKH�VRXUFHV��VHH�)LJXUH�����$�PDMRULW\�RI�WKH�DUFKDHRORJLFDO�
VSHFLPHQV�DQDO\]HG��Q �����ZHUH�VRXUFHG�WR�&DUSDWKLDQ����
ZKLOH� WKH� UHPDLQLQJ� IRXU� VSHFLPHQV� ZHUH� VRXUFHG� WR�
&DUSDWKLDQ��(��Q ���DQG�&DUSDWKLDQ��7��Q ���VHH�7DEOH����
0XOWLYDULDWH�VWDWLVWLFDO�DQDO\VHV�ZHUH�HPSOR\HG�WR�IXUWKHU�

VXSSRUW� WKH� JURXSLQJV� LGHQWL¿HG� LQ� WKH� ELYDULDWH� SORWV��
3ULQFLSDO� FRPSRQHQW� DQDO\VLV� �3&$�� LV� RIWHQ� LPSOHPHQWHG�

during the statistical analysis of archaeometric results (see 
%D[WHU���������������7KH�VDPH�VL[�HOHPHQWV��0Q��)H��5E��6U��
<��DQG�=U��XVHG�WR�JHQHUDWH�WKH�ELYDULDWH�SORWV�ZHUH�XWLOL]HG�
during PCA (for similar statistical analyses on data in the 
UHJLRQ�� VHH�.DV]WRYV]N\�et al.�� ������3URNHã�et al.�� �������
$SSUR[LPDWHO\� ������ RI� WKH� FRPSRVLWLRQDO� YDULDWLRQ� LQ�
WKH�DUFKDHRORJLFDO�REVLGLDQ�ZDV�DFFRXQWHG� IRU� LQ�3ULQFLSDO�
&RPSRQHQW� �� �3&��� DQG� 3ULQFLSDO� &RPSRQHQW� �� �3&����
7KH� VDPH� JURXSLQJV� SUHYLRXVO\� LGHQWL¿HG� LQ� WKH� ELYDULDWH�
SORWV� ZHUH� GLVSOD\HG� LQ� WKH� SULQFLSDO� FRPSRQHQW� DQDO\VLV�
�)LJXUH� �D��� $V� D� ¿QDO� PHDVXUH�� &DQRQLFDO� 'LVFULPLQDQW�
)XQFWLRQ� �&')�� VHH� *ODVFRFN�� ������ DQDO\VLV� ZDV� DOVR�
conducted relying on the previously selected elements 
RI�0Q�� )H��5E�� 6U��<�� DQG�=U��7KH�&')� UHVXOWV� UHLQIRUFHG�
the previously obtained visual and statistical results, 
YHULI\LQJ� WKH�FRPSRVLWLRQDO�JURXSLQJV�ZLWK�����VSHFLPHQV�
RULJLQDWLQJ� IURP� &DUSDWKLDQ� ��� WZR� VSHFLPHQV� RULJLQDWLQJ�
IURP� &DUSDWKLDQ� �(�� DQG� WZR� VSHFLPHQV� RULJLQDWLQJ� IURP�
&DUSDWKLDQ��7��)LJXUH��E��
&ORVHU�DWWHQWLRQ�WR�WKH�GLVWULEXWLRQ�RI�&DUSDWKLDQ��(�DQG�

�7� DUFKDHRORJLFDO� PDWHULDOV� UHYHDOHG� WKDW� WKH� &DUSDWKLDQ�
�(�VSHFLPHQV�ZHUH�IRXQG�DW� WKH�7LV]D�VLWHV�RI�6]HJKDORP�
.RYiFVKDORP�DQG�9pV]WĘ�0iJRU��ZKLOH� WKH�&DUSDWKLDQ��7�
VDPSOHV�ZHUH�UHFRYHUHG�IURP�WKH�+HUSiO\�VLWHV�RI�&V|NPĘ�
.iSRV]WiV�'RPE�DQG�6]HJKDORP�9iUKHO\��7KHVH�IRXU�VLWHV�
happen to be in relatively close proximity to one another 
and are, in fact, closer to each other than to any other site 
in the study. Because the sites are closely located, it stands 
WR� UHDVRQ� WKDW� GLVWDQFH� WR� WKH�JHRORJLFDO� ORFDOHV�ZDV�QRW� D�
causal factor for the variation in source exploitation. Rather, 
WKH� YDULDWLRQ� PD\� EH� UHODWHG� WR� VRFLR�FXOWXUDO� GL൵HUHQFHV�
EHWZHHQ�WKH�+HUSiO\�DQG�7LV]D�FXOWXUDO�XQLWV�
Based on the predominance of obsidian from 

Carpathian 1, it appears that the material from this source 
ZDV� PRUH� DFFHVVLEOH� DQG�RU� PRUH� GHVLUDEOH� WR� LQKDELWDQWV�
at sites in the study. Previous compositional studies in the 
UHJLRQ�KDYH�QRWHG� WKDW� WKH�&DUSDWKLDQ���VRXUFH�ZDV�E\� IDU�
the more heavily exploited source in prehistory (see Burgert 
et al.��������3ĜLFK\VWDO��âNUGOD��������3URNHã�et al.���������
KRZHYHU�� ZKDW� UHPDLQV� XQFOHDU� LV� ZK\� WKH� &DUSDWKLDQ� �(�
DQG� �7� VRXUFHV� ZHUH� H[SORLWHG� WR� D� OHVVHU� H[WHQW� DFURVV�
WKH�*UHDW�+XQJDULDQ� 3ODLQ�� &RQWUDU\� WR�ZKDW� LV� LOOXVWUDWHG�
ZLWK� &DUSDWKLDQ� ��� WKH� RYHUDOO� QXPEHU� RI� SLHFHV� IURP� WKH�
RWKHU�VRXUFHV�VXJJHVWV�WKDW�HLWKHU�DFFHVV�ZDV�OLPLWHG�WR�WKH�

Table 3.  Provenance of obsidian by site.

Site/Material Type Carpathian 1 Carpathian 2E Carpathian 2T Total
Szentpéterszeg-Kovadomb �� � � ��
&V|NPĘ�.iSRV]WiV�'RPE 7 � 1 8
'pYDYiQ\D�5pKHO\L�GĦOĘ � � � �
Szeghalom-Kovácshalom �� 1 � ��
6]HJKDORP�9iUKHO\ 73 � 1 74
9pV]WĘ�0iJRU 18 1 � 19
*\XOD�.|]WLV]WDViJL�9iOODODW 18 � � 18
Total 199 2 2 203
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&DUSDWKLDQ��(�DQG��7�VRXUFHV�RU� WKH�&DUSDWKLDQ���VRXUFHV�
ZHUH�OHVV�GHVLUDEOH��1RWZLWKVWDQGLQJ��WKH�H[FOXVLYLW\�RI�WKH�
&DUSDWKLDQ� �(� PDWHULDOV� DW� 7LV]D� VLWHV� DQG� &DUSDWKLDQ� �7�
materials at Herpály sites demonstrates a potential socio-
cultural preference for or limited access to these secondary 
VRXUFHV�� 7KLV� H[FOXVLYLW\� FRPELQHG� ZLWK� WKH� DUJXPHQW� RI�
limited access suggests that obsidian might have been a 
PDWHULDO� WKDW� ZDV� XVHG� WR� DFWLYHO\� UHLQIRUFH� VRFLRFXOWXUDO�
boundaries during the Late Neolithic.

7.  Conclusions

Compositional analysis of obsidian materials from Herpály 
DQG�7LV]D�VLWHV�LQ�WKLV�VWXG\�DFWV�DV�D�VWDUWLQJ�SRLQW�IRU�IXWXUH�
research on Late Neolithic exploitation, access, exchange, 
and socio-cultural boundaries through the study of obsidian 
distribution. Rather than rely on macroscopic analysis of 
obsidian, by using compositional analysis it is possible 
to accurately source obsidian to its geological origin. In 
turn, this presents an opportunity to reconstruct ancient 
H[FKDQJH�QHWZRUNV�DQG�DVVHVV�KRZ�DFFHVV�WR�WKRVH�QHWZRUNV�
DQG� FKDQJHV� LQ� WKRVH� QHWZRUNV� LPSDFWHG� DQG� VKDSHG�
socio-cultural boundaries. An increased incorporation of 

compositional analyses in archaeological studies in Eastern 
Europe has the potential to revolutionize our understanding 
of past social processes and improve our interpretation of 
cultural developments.
As discussed in this article, the compositional analysis of 

����REVLGLDQ�DUWHIDFWV�IURP�VHYHQ�/DWH�1HROLWKLF�VLWHV�RQ�WKH�
Great Hungarian Plain demonstrated that multiple obsidian 
JHRORJLFDO� VRXUFHV� ZHUH� XWLOL]HG� LQ� SUHKLVWRU\�� LQFOXGLQJ�
&DUSDWKLDQ����&DUSDWKLDQ��(��DQG�&DUSDWKLDQ��7��:KLOH�WKH�
PDMRULW\� RI� WKH� DUFKDHRORJLFDO� VSHFLPHQV�ZHUH� VRXUFHG� WR�
&DUSDWKLDQ����D�VPDOO�TXDQWLW\�ZDV�VRXUFHG�WR�&DUSDWKLDQ��(�
DQG�&DUSDWKLDQ��7��%DVHG�RQ�WKH�OLPLWHG�QXPEHU�RI�DUWHIDFWV�
from these secondary sources, it does not appear that the 
&DUSDWKLDQ� �� VRXUFHV� ZHUH� KHDYLO\� H[SORLWHG� DW� WKLV� WLPH��
KRZHYHU�� LW� LV� QRWHZRUWK\� WKDW� WKH�&DUSDWKLDQ� �(� DUWHIDFWV�
ZHUH� RQO\� UHFRYHUHG� IURP� 7LV]D� VLWHV� DQG� WKH� &DUSDWKLDQ�
�7�DUWHIDFWV�ZHUH�RQO\�IRXQG�DW�+HUSiO\�VLWHV��7KHVH�UHVXOWV�
suggest the possibility that exploitation of the secondary 
REVLGLDQ�VRXUFHV�ZDV�OLQNHG�WR�OLPLWHG�DFFHVV�DQG�RU�VRFLR�
FXOWXUDO� SUHIHUHQFHV�� 7KH� DGGLWLRQDO� DQDO\VLV� RI� REVLGLDQ�
artefacts from other Late Neolithic sites across the Great 
+XQJDULDQ�3ODLQ�ZLOO�KHOS�WR�WHVW�WKLV�WKHRU\�DERXW�WKH�VRFLR�
cultural implications of secondary obsidian source use. 
Furthermore, these results act as only one line of evidence 

Figure 3. �$��5HVXOWV�RI�WKH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�LOOXVWUDWLQJ�GL൵HUHQFHV�LQ�WKH�DUFKDHRORJLFDO�REVLGLDQ��&DUSDWKLDQ���VSHFLPHQV�DUH�EOXH��&DUSDWKLDQ�
�(� VSHFLPHQV� DUH� UHG�� DQG�&DUSDWKLDQ��7� VSHFLPHQV� DUH� JUHHQ��%��5HVXOWV� RI�&DQRQLFDO�'LVFULPLQDQW�)XQFWLRQ� DQDO\VLV� LOOXVWUDWLQJ� WKH� FRPSRVLWLRQDO�
GL൵HUHQFHV�EHWZHHQ�WKH�DUFKDHRORJLFDO�VSHFLPHQV�ZLWK�&DUSDWKLDQ���PDUNHG�DV�EOXH��&DUSDWKLDQ��(�PDUNHG�DV�UHG��DQG�WKH�&DUSDWKLDQ��7�PDUNHG�DV�JUHHQ�



,$16$����������Ɣ�����;�������Ɣ��������±���
'DQLHOOH�-��5LHEH��6RXUFLQJ�2EVLGLDQ�IURP�/DWH�1HROLWKLF�6LWHV�RQ�WKH�*UHDW�+XQJDULDQ�3ODLQ��3UHOLPLQDU\�S�;5)�&RPSRVLWLRQDO�5HVXOWV 

DQG�WKH�6RFLR�&XOWXUDO�,PSOLFDWLRQV

119

for reconstructing Late Neolithic socio-cultural boundaries. 
In the next phase of research, the obsidian compositional 
GDWD�ZLOO�EH�FRPSDUHG�WR�WKH�FHUDPLF�FRPSRVLWLRQDO�UHVXOWV�
IRU�PDWHULDOV� IURP� WKH� VDPH� VLWHV� WR� IXUWKHU� LOOXVWUDWH� KRZ�
PDWHULDOV� ZHUH� XWLOL]HG� LQ� WKH� SDVW� WR� VKDSH� VRFLR�FXOWXUDO�
boundaries.
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