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This volume is dedicated to the late 
���’�”�˜�•�Š�Ê�1���4�˜�Ÿ�’�•�Œ�‘�1���Š�•�Ž�›�ð�1���ž�›�1���Š�•�”�Š�—�,���•�•�Í�ð�1���•�•�Š�›�1���Ž�•�•�Ž�—�‹�ž�›�•�1�Š�—�•�1�
�•�Š�ž�œ�1���Œ�‘�–�’�•

���‘�Ž�1 �˜�™�™�˜�›�•�ž�—�’�•�¢�1 �•�˜�1 �‘�Ž�Š�›�1 �Š�‹�˜�ž�•�1 �˜�—�•�˜�’�—�•�1 ���Ž�•�•�,� �˜�›�”�1 �Š�—�•�1 �—�Ž� �1 �•�’�œ�Œ�˜�Ÿ�Ž�›�’�Ž�œ�1 �’�—�1 �™�Š�›�•�œ�1 �˜�•�1 �•�‘�Ž�1 ���’�•�•�•�Ž�1
East—in spite of the devastation occurring elsewhere. Like our recently departed colleagues, whom 
we miss, we are united by a passion for prehistory. The PPN8 participants expressed this passion 
by reaching across ideological boundaries to share data, debate concepts and join in reveries that 
allow us to preserve the best of what makes the Near East so special to all of us.



iv



v

Table of contents v

Editors’ preface ix

List of contributors xi

Cyprus focus

1. Jean-Denis Vigne, François Briois and Jean Guilaine

Klimonas�ð�1�•�‘�Ž�1�˜�•�•�Ž�œ�•�1���›�Ž�,���˜�4�Ž�›�¢�1���Ž�˜�•�’�•�‘�’�Œ�1�Ÿ�’�•�•�Š�•�Ž�1�’�—�1���¢�™�›�ž�œ 3

2. Alain Le Brun

Khirokitia on the move: a Late Aceramic Neolithic site in Cyprus 13

3. Jean-Denis Vigne, François Briois and Jean Guilaine

To what extent has insularity played a role in the Cyprus Neolithic transition? 19

4. Alan H. Simmons

No chipped stone is an island: a reimagining of the role of early Cyprus within the Neolithic 
world

31

5. François Briois and Laurence Astruc

���—�•�›�˜�•�ž�Œ�•�’�˜�—�ð�1 �Š�•�Š�™�•�Š�•�’�˜�—�1 �Š�—�•�1 �•�Ž�Ÿ�Ž�•�˜�™�–�Ž�—�•�1 �˜�•�1 �•�‘�Ž�1 ���›�œ�•�1 ���›�Ž�,���˜�4�Ž�›�¢�1 ���Ž�˜�•�’�•�‘�’�Œ�1 �Œ�˜�–�–�ž�—�’�•�’�Ž�œ�1 �’�—�1
Cyprus: the contribution of lithic industries in the Amathus area

45

6. Laurence Astruc and François Briois

�
�Š�›�Ÿ�Ž�œ�•�’�—�•�1�•�˜�˜�•�œ�1�•�ž�›�’�—�•�1�•�‘�Ž�1���›�Ž�,���˜�4�Ž�›�¢�1���Ž�˜�•�’�•�‘�’�Œ�1�’�—�1���¢�™�›�ž�œ 53

7. Carole McCartney and Giusi Sorrentino

Ayia Varvara Asprokremnos—a preliminary analysis of stone tools used in pigment processing 
and tanning with ochre

63

8. Jérôme Robitaille and Vasiliki G. Koutrafouri

‘Message in a wall’: macrolithic tools within PPNA constructions at Klimonas in the light of 
ethnoarchaeological evidence

79

9. Jérôme Robitaille and François Briois

Pebbles used as retouchers/compressors during the PPNA at Ayios Tychonas Klimonas, Cyprus 95

10. Renée Corona Kolvet

Ais Giorkis�ñ�1�›�Ž���Ž�Œ�•�’�˜�—�œ�1�˜�—�1�Š�—�1�ž�™�•�Š�—�•�1���¢�™�›�˜�,���������1�•�›�˜�ž�—�•�1�œ�•�˜�—�Ž�1�Š�œ�œ�Ž�–�‹�•�Š�•�Ž103

11. Shaun Murphy, Peter Bikoulis and Sarah T. Stewart

Finding the way: predictive modelling and the Early Neolithic in the eastern Troodos foothills 
of Cyprus

111

12. Theodora Moutsiou

Raw material circulation and the Early Holocene social landscape of Cyprus 119

Contents



vi

Lithics in social and economic contexts

13. Dana Shaham and Leore Grosman

Engraved stones from Nahal Ein Gev II—portraying a local style, forming cultural links 133

14. Michal Birkenfeld, Lena Brailovsky-Rokser and Ariel Vered

‘Ein Dishna, a new PPNA site in the Jordan Rift Valley, Israel 143

15. Sam Smith, Bill Finlayson and Steven Mithen

The end of the PPNA in southern Jordan: insights from a preliminary analysis of chipped stone 
from WF16

159

16. ���ã�›�•�Ž�1���˜�”�’�4�Š�,�
�›�ž�–�—�˜� 

The chipped stone industry of Mushash 163: a PPNA/EPPNB site in the Badia/northeastern 
Jordan

173

17. Sumio Fujii, Takuro Adachi and Kazuyoshi Nagaya

�
�Š�›�›�Š�•�1���ž�‘�Š�¢�›�Š�1�X�V�X�ñ�1�Š�—�1���Š�›�•�¢�1���������1���’�—�•�1�Š�œ�œ�Ž�–�‹�•�Š�•�Ž�1�’�—�1�•�‘�Ž�1���Š�•�›�1���Š�œ�’�—�ð�1�œ�˜�ž�•�‘�Ž�›�—�1���˜�›�•�Š�—185

18. ���›�’�œ�•�˜�™�‘�1���ž�›�œ�Œ�‘� �’�5

The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert 
and other abiotic resources

199

19. ���›�’�œ�•�˜�™�‘�1���ž�›�œ�Œ�‘� �’�5

���˜�Œ�’�˜�,�Ž�Œ�˜�—�˜�–�’�Œ�1�Œ�‘�Š�—�•�Ž�œ�1�’�—�1���’�—�•�1�™�›�˜�•�ž�Œ�•�’�˜�—�1�Š�—�•�1�Œ�˜�—�œ�ž�–�™�•�’�˜�—�1�Š�–�˜�—�•�1�•�‘�Ž�1���������1�•�’�•�‘�’�Œ�1�Ž�Œ�˜�—�˜�–�’�Ž�œ�1
of the Greater Petra Region, Southern Levant

213

20. Nurcan Kayacan and Çiler Algül

���1�”�—�Š�™�™�’�—�•�1�Š�›�Ž�Š�1�’�—�1�Š�—�1�^�•�‘�1�–�’�•�•�Ž�—�—�’�ž�–�1�����1�‹�ž�’�•�•�’�—�•�1�Š�•�1���ó�Í�”�•�Í�1�
�ã�¢�û�”�ð�1�Ž�Š�œ�•�,�Œ�Ž�—�•�›�Š�•�1���—�Š�•�˜�•�’�Š227

21. ���Ž�–�›�Š�1���Š�•�Œ�Í

���‘�Ž�1�˜�‹�œ�’�•�’�Š�—�1�’�—�•�ž�œ�•�›�¢�1�˜�•�1���›�Ž�,���˜�4�Ž�›�¢�1���Ž�˜�•�’�•�‘�’�Œ�1�•�Ž�Ÿ�Ž�•�œ�1�Š�•�1���Ž�™�Ž�Œ�’�”�,�,�’�•�•�•�’�”�ð�1�Œ�Ž�—�•�›�Š�•�1���—�Š�•�˜�•�’�Š235

Technology and specialisation

22. Osamu Maeda and Cinzia Pappi

���•�Š�•�Ž�•�Ž�•�1 �™�›�˜�•�ž�Œ�•�’�˜�—�1 �‹�¢�1 �™�›�Ž�œ�œ�ž�›�Ž�,���Š�”�’�—�•�1 �Š�•�1 �•�‘�Ž�1 ���›�˜�•�˜�,���Ž�˜�•�’�•�‘�’�Œ�1 �œ�’�•�Ž�1 �˜�•�1 ���Š�•�ž�1 ���Š�•�Š�1 �’�—�1 ���›�Š�š�’�1
Kurdistan

249

23. ���Ž�›�›�Š�—�1���˜�›�›�Ž�•�•�ð�1���ž�Š�—�1���˜�œ�·�1���‹�¤�Û�Ž�£�ð�1���ž�Š�—�1���ž�Ü�’�£�1�Š�—�•�1���ž�Ç�œ�1���Ž�’�›�Š

���‘�Ž�1���������1�Œ�‘�’�™�™�Ž�•�1�œ�•�˜�—�Ž�1�’�—�•�ž�œ�•�›�’�Ž�œ�1�•�›�˜�–�1�
�‘�Š�›�Š�¢�œ�’�—�1�û���Š�›�š�Š�1���Š�•�•�Ž�¢�ð�1���˜�›�•�Š�—�ü�ñ�1�™�›�Ž�•�’�–�’�—�Š�›�¢�1�’�—�œ�’�•�‘�•�œ257

24. Frédéric Abbès

Production de lamelles et de microlithes dans le Bal’as : un nouveau faciès du PPNA en Syrie 267

25. ���‘�›�’�œ�•�˜�™�‘�1���ž�›�œ�Œ�‘� �’�5

A MPPNB bidirectional blade workshop at Shkârat Msaied, Southern Levant 277

26. Maya Oron, Ron Lavi and Joel Roskin

���’�5�™�Ž�1���Š�–�˜�—�ñ�1�Š�1���’�—�•�1�š�ž�Š�›�›�¢�1�Š�—�•�1�‹�•�Š�•�Ž�1�™�›�˜�•�ž�Œ�•�’�˜�—�1� �˜�›�”�œ�‘�˜�™�1�•�›�˜�–�1�•�Š�•�Ž�1�������1�•�˜�1�Ž�Š�›�•�¢�1�����1�’�—�1�•�‘�Ž�1
Negev, Israel

287

Innovative stone technologies in the development of agricultural practices

27. Itay Abadi and Leore Grosman

���’�Œ�”�•�Ž�1�‹�•�Š�•�Ž�1�•�Ž�Œ�‘�—�˜�•�˜�•�¢�1�’�—�1�•�‘�Ž�1���Š�•�Ž�1���Š�•�ž���Š�—�1�˜�•�1�•�‘�Ž�1���˜�ž�•�‘�Ž�›�—�1���Ž�Ÿ�Š�—�•295

Contents



vii

28. Fiona Pichon

Utilisation des outils en silex pour l’exploitation alimentaire et artisanale des végétaux à Dja’de 
el-Mughara durant le PPNB ancien (Syrie, 9ème millénaire)

305

29. Lena Brailovsky-Rokser and A. Nigel Goring-Morris

���›�Ž�,���˜�4�Ž�›�¢�1���Ž�˜�•�’�•�‘�’�Œ�1���1�œ�’�Œ�”�•�Ž�1�‹�•�Š�•�Ž�œ�1�’�—�1�›�Ž�•�’�˜�—�Š�•�1�Œ�˜�—�•�Ž�¡�•�ñ�1�Ž�Ÿ�’�•�Ž�—�Œ�Ž�1�•�›�˜�–�1�	�Š�•�’�•�Ž�Ž323

Continuities and discontinuities

30. Iris Groman-Yaroslavski

The emergence of a blade-oriented industry during the PPNA—technology embedded in a 
���Š�•�ž���Š�—�1�Œ�˜�—�Œ�Ž�™�•

343

31. Tobias Richter and Maria Mawla

���˜�—�•�’�—�ž�’�•�¢�1 �Š�—�•�1 �•�’�œ�Œ�˜�—�•�’�—�ž�’�•�¢�1 �’�—�1�•�‘�Ž�1 ���Š�•�Ž�1���™�’�™�Š�•�Š�Ž�˜�•�’�•�‘�’�Œ�1�û���Š�•�ž���Š�—�ü�ñ�1�•�‘�Ž�1 �•�’�•�‘�’�Œ�1�’�—�•�ž�œ�•�›�¢�1 �•�›�˜�–�1
���‘�ž�‹�Š�¢�š�Š�1�W

359

32. Theresa Barket

���•�Š�”�Ž�•�,�œ�•�˜�—�Ž�1 �Š�œ�œ�Ž�–�‹�•�Š�•�Ž�1 �Ÿ�Š�›�’�Š�•�’�˜�—�1�•�ž�›�’�—�•�1 �•�‘�Ž�1 ���Š�•�Ž�1 ���˜�4�Ž�›�¢�1 ���Ž�˜�•�’�•�‘�’�Œ�1���1 �Š�•�1 �����’�—�1�	�‘�Š�£�Š�•�ñ�1 � �‘�Š�•�1
could it mean?

369

33. ���Ž�›�›�Š�—�1���˜�›�›�Ž�•�•�ð�1���Š�—�—�¢�1���˜�Œ�š�ž�Ž�—�•�’�—�ð�1���ž�Š�—�1���›�Š�—�Œ�’�œ�Œ�˜�1�	�’�‹�Š�“�Š�1�Š�—�•�1�
�Š�–�˜�ž�•�’�1�
�‘�Š�•�Š�’�•�¢

���Ž���—�’�—�•�1 �•�‘�Ž�1 ���’�—�Š�•�1 ���������&���������1 �’�—�1 �•�‘�Ž�1 ���˜�ž�•�‘�Ž�›�—�1 ���Ž�Ÿ�Š�—�•�ñ�1 �’�—�œ�’�•�‘�•�œ�1 �•�›�˜�–�1 �•�‘�Ž�1 �Œ�‘�’�™�™�Ž�•�1 �œ�•�˜�—�Ž�1
industries of Beisamoun

381

34. Stuart Campbell and Elizabeth Healey

The obsidian from Umm Dabaghiyah, a Proto-Hassuna site in northern Mesopotamia 401

35. ���Š�—�—�¢�1���˜�œ�Ž�—�‹�Ž�›�•�ð�1���›�’�œ�1�	�›�˜�–�Š�—�,���Š�›�˜�œ�•�Š�Ÿ�œ�”�’�ð�1���’�Ÿ�”�Š�1���‘�Š�œ�Š�—�1�Š�—�•�1���˜�—�1���‘�’�–�Ž�•�–�’�5

���•�•�’�•�’�˜�—�Š�•�1�•�‘�˜�ž�•�‘�•�œ�1�˜�—�1�•�‘�Ž�1�™�›�˜�•�ž�Œ�•�’�˜�—�1�˜�•�1���‘�Š�•�Œ�˜�•�’�•�‘�’�Œ�1�™�Ž�›�•�˜�›�Š�•�Ž�•�1���’�—�•�1�•�˜�˜�•�œ�ñ�1�Š�1�•�Ž�œ�•�1�Œ�Š�œ�Ž�1�•�›�˜�–�1���Ž�•�1
Turmus, Hula Valley, Israel

415

���—�•�Ž�›�Š�Œ�•�’�˜�—�œ�1�Š�—�•�1�•�’���ž�œ�’�˜�—�1�‹�Ž�¢�˜�—�•�1�•�‘�Ž�1������

36. Nigel Goring-Morris and Anna Belfer-Cohen

Packaging the Levantine Epipalaeolithic: a view from the Negev and Sinai 429

37. Makoto Arimura

���˜�–�Ž�1�›�Ž���Ž�Œ�•�’�˜�—�œ�1�˜�—�1�•�‘�Ž�1�˜�‹�œ�’�•�’�Š�—�1���
�–�•�˜�1�•�˜�˜�•�œ���1�˜�•�1�•�‘�Ž�1���Š�›�•�¢�1�
�˜�•�˜�Œ�Ž�—�Ž�1�Œ�ž�•�•�ž�›�Ž�1�’�—�1���›�–�Ž�—�’�Š449

38. Bastien Varoutsikos and Arthur Petrosyan

Blade-making in Aknashen, Armenia, and the origins of the Neolithic in the southern Caucasus 
(7th–6th millennium cal. BC)

461

39. Yoshihiro Nishiaki and Farhad Guliyev

���Ž�˜�•�’�•�‘�’�Œ�1�•�’�•�‘�’�Œ�1�’�—�•�ž�œ�•�›�’�Ž�œ�1�˜�•�1�•�‘�Ž�1�œ�˜�ž�•�‘�Ž�›�—�1���Š�ž�Œ�Š�œ�ž�œ�ñ�1�	�ã�¢�•�Ž�™�Ž�1�Š�—�•�1�
�Š�Œ�Í�1���•�Š�–�¡�Š�—�•�Í�1���Ž�™�Ž�ð�1� �Ž�œ�•�1
Azerbaijan (early 6th millennium cal. BC)

471

40. ���˜�•�•�Š�—�Š�1���’�•�’�°

An addendum to the PPNB interaction sphere. The lithic package from 7th millennium BC 
Çukuriçi Höyük in western Anatolia

485

41. ���Ž�—�’�œ�1�	�ž�’�•�‹�Ž�Š�ž�1�Š�—�•�1���ž�›�Œ�’�—�1���›�•�˜�Â�ž

���‘�’�™�™�Ž�•�1 �œ�•�˜�—�Ž�œ�1 �•�›�˜�–�1 �•�‘�Ž�1 �Ž�Š�›�•�’�Ž�œ�•�1 ���Ž�˜�•�’�•�‘�’�Œ�1 �˜�Œ�Œ�ž�™�Š�•�’�˜�—�1 �’�—�1 �•�‘�Ž�1 �—�˜�›�•�‘�Ž�›�—�1 ���Ž�•�Ž�Š�—�1 �û���Â�ž�›�•�ž�ð�1
Gökçeada Island, ca 6800–6600 cal. BC)

503

42. Denis Guilbeau and Catherine Perlès

���•�Ž�Š�œ�Ž�1�‘�Ž�•�™�1�ž�œ�1���—�•�1�•�‘�Ž�1�˜�›�’�•�’�—�œ�1�˜�•�1�	�›�Ž�Ž�”�1�Š�—�•�1���•�Š�•�’�Š�—�1���Š�›�•�¢�1���Ž�˜�•�’�•�‘�’�Œ�1�•�Ž�Ÿ�Ž�›�1�™�›�Ž�œ�œ�ž�›�Ž�,���Š�”�’�—�•�÷511

Contents



�W�_�_

18
The lithological landscape of the Greater Petra 
Region, Southern Levant. Availability of chert 

and other abiotic resources

���‘�›�’�œ�•�˜�™�‘�1���ž�›�œ�Œ�‘� �’�5

Abstract

This contribution presents the results of a chert raw 
material survey that was carried out in the Greater 
Petra Region during September to October 2012. This 
�›�Ž�œ�Ž�Š�›�Œ�‘�1 � �Š�œ�1 �™�Š�›�•�1 �˜�•�1 �Š�1 ���‘���1 �•�‘�Ž�œ�’�œ�1 �û���ž�›�œ�Œ�‘� �’�5�1 �X�V�W�]�ü�1
aimed at providing an archaeo-geological framework 
of chert raw material availability and geological 
distribution in the Greater Petra Region. It also aims 
at correlating the Flint Raw Material Group-system 
(hereafter FRMG, Muheisen et al�ï�1 �X�V�V�Z�ü�1 � �’�•�‘�1 �•�‘�Ž�1
geological environment of related source areas. The 
FRMG-system was initially established from artefacts 
�•�˜�ž�—�•�1�’�—�1�•�‘�Ž�1���Š�œ�•�Š�1�Ž�¡�Œ�Š�Ÿ�Š�•�’�˜�—�œ�1�û�������	�1�W�.�_�ð�1���ž�‘�Ž�’�œ�Ž�—�1
et al.�1 �X�V�V�Z�ü�1 �Š�—�•�1 � �Š�œ�1 �•�Š�•�Ž�›�1 �Ž�¡�•�Ž�—�•�Ž�•�1 �Š�Œ�Œ�˜�›�•�’�—�•�1 �•�˜�1 �•�‘�Ž�1
chert spectrum present at other sites in the Greater 
���Ž�•�›�Š�1���Ž�•�’�˜�—�ð�1�’�—�Œ�•�ž�•�’�—�•�1���’�•�1�Z�ð�1���Š���“�Š�ð�1���Ž�’�•�‘�Š�1�Š�—�•�1���‘�”�¦�›�Š�•�1
���œ�Š�’�Ž�•�1 �û���ž�›�œ�Œ�‘� �’�5�1 �X�V�W�]�ü�ï�1 ���‘�Ž�1 �Œ�˜�›�›�Ž�•�Š�•�’�˜�—�1 �˜�•�1 �œ�’�•�Ž�,
�‹�Š�œ�Ž�•�1�›�Š� �1�–�Š�•�Ž�›�’�Š�•�1�Œ�•�Š�œ�œ�’���Œ�Š�•�’�˜�—�œ�1� �’�•�‘�1�•�‘�Ž�’�›�1�•�Ž�˜�•�˜�•�’�Œ�Š�•�1
availability and distribution is a methodological key 
used to investigate the procurement modes involved 
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contributor to the reconstruction of prehistoric lithic 
economies.

The raw material survey revealed that primary 
sources of chert raw materials are restricted to a 
few geological formations. However, these sources 
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archaeologically established FRMG shows a high 
degree of correlation with certain geological 
formations of the Greater Petra Region. That makes 
chert a promising material to analyse, along with a 
�›�Ž�Œ�˜�—�œ�•�›�ž�Œ�•�’�˜�—�1�˜�•�1�’�•�œ�1�›�Ž�•�Š�•�Ž�•�1�–�˜�•�Ž�œ�1�˜�•�1�Š�Œ�š�ž�’�œ�’�•�’�˜�—�1�Š�—�•�1
distribution.

Introduction

Although chipped lithics is the most abundant 
artefact category found at southwest Asian prehistoric 
sites, raw material provenance studies on chert, in 
contrast to obsidian, have been generally neglected 
�û�Œ�•�ï�1 ���Š�›�,���˜�œ�Ž�•�1 �W�_�_�W�ñ�1 �X�Y�[�ò�1 ���Ž�•�Š�•�Ž�1 �X�V�V�]�Š�ò�1 ���•�œ�£�Ž� �œ�”�’�1 �í�1
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geochemical provenance analysis among cherts and 
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reason may in fact be the super abundance of chert raw 
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for a needle in a haystack. Additionally, the general 
availability of cherts and other knappable stones often 
led researchers a priori to assume a local origin (e.g. 
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many lithic analysts to describe, characterise and 
group chipped lithic artefacts according to colour, 
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raw material availability towards an environmental 
approach to investigate the lithological and geological 
landscape around sites are limited in number, but 
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�Ž�—�›�¢�1et al. 
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site’ perspective is also illustrated by the increasing 
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�	�Ž�Ÿ�’�–�ð�1 ���Š�‹�Š�•�1 ���’�•�‘�•�‘�Š�ð�1 ���Š�‘�Š�•�1 ���’�œ�‘�˜�—�ð�1 �	�’�Ÿ���Š�•�1 ���Š�‹�’�ü�ð�1
which clearly show that chert procurement sites often 
were not situated in the immediate vicinity of the 
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Oron et al�ï�1�•�‘�’�œ�1�Ÿ�˜�•�ž�–�Ž�ü�ï

Another issue concerns the very few standardised 
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of cherts and related knappable stones in southwest 
Asian archaeological publications. The spectrum of 
approaches ranges from minimalistic designations 
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by using predominantly macroscopic raw material 
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translucency, homogeneity, inclusions, microfossils, 
characteristics of primary or secondary cortex, shape 
of natural chert bodies and others. The variety of chert 
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inter-site comparisons. The transfer of data and 
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achieve, or only possible at a very general level 
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This research aims at providing an archaeo-
geological framework on raw material availability and 
geological distribution in the Greater Petra Region. It 
also aims at correlating the Flint Raw Material Group-
system (hereafter FRMG, Muheisen et al.�1 �X�V�V�Z�ü�1 � �’�•�‘�1
the geological environment of related source areas. 
The FRMG-system was initially established from 
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according to the chert spectrum present at other sites 
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The correlation of site-established raw material 
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and distribution is a methodological key used to 
investigate the procurement modes involved with 
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to the reconstruction of prehistoric lithic economies 
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Geological framework of the Greater Petra 
Region

The impact of the Dead Sea Transform (DST)
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the Great Rift Valley which extends over 6000km from 
�œ�˜�ž�•�‘�Ž�Š�œ�•�1 ���•�›�’�Œ�Š�1 �•�˜�1 �•�‘�Ž�1 ���˜�›�•�‘�Ž�›�—�1 ���Ž�Ÿ�Š�—�•�ï�1 ���‘�Ž�1 �������1
�œ�•�Š�›�•�œ�1�Š�•�1�•�‘�Ž�1�	�ž�•�•�1�˜�•�1���š�Š�‹�Š�1�’�—�1�•�‘�Ž�1�œ�˜�ž�•�‘�1�Š�—�•�1�Œ�˜�—�•�’�—�ž�Ž�œ�1
to the Taurus collision plate in the north ( Fig. 1�ü�ï�1���•�1�’�œ�1
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and Arabian tectonic plates, which is characterised 
by the left-lateral displacement of both plates (cf. 
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called the Dead Sea Rift Valley, is composed of several 
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The Palestinian block, which lies on the African plate, 
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part of the Arabian plate moves to the north. This lateral 
displacement is considered to have started during the 
early to mid-Miocene, moving with an average speed 
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by the lateral displacement of geological formations 
east and west of the Rift Valley, such as the copper ore 
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ore layer that became divided by the separation of the 
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The DST has, thus, had considerable impact on the 
distribution of chert-bearing deposits on both sides 
of the Rift Valley as the cherts generally formed in 
pre-Miocene deposits. The results of chert availability 
in the Greater Petra Region, therefore, cannot be 
transferred to the geological environment of the 
���Ž�•�Ž�Ÿ�/�Š�—�•�1vice versa. FRMGs that are found in the 
Greater Petra Region may or may not be present in 
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The lithostratigraphic sequence of the Greater Petra 
Region
The geographical and topographical position of the 
Greater Petra Region in the Eastern Rift Valley allows 
the exploitation and extreme diversity of rock and 
mineral resources from the geological layers and 
formations (Table 1�ü�ï�1 ���‘�Ž�1 �˜�•�•�Ž�œ�•�1 �•�Ž�˜�•�˜�•�’�Œ�Š�•�1 �•�Š�¢�Ž�›�œ�1 �’�—�1
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than 600 million years old. They are mostly referred to 
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Figure 1. Satellite image of the Southern Levant showing the 
Dead Sea Transform and the position of the map inlays of the 
eastern Negev (left, cf. Fig. 5) and the Greater Petra Region 
(right, cf. Figs 2, 4)
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources

Table 1. Lithological sequence of the Greater Petra Region and the Negev
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The basement is composed of plutonic rocks (such 
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magmatic rocks (hornblende-gabbro, hornblendite, 
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and its position deep in the earth's crust, the rocks of 
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it was lifted by plate tectonics due to the drifting of 
the African and Arabian plates, and later became 
exposed to the surface by crystal thinning during the 
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The basement is covered in the eastern area of the 
Rift Mountains and the Petra Sandstone Shelf by a 
�•�‘�’�Œ�”�1�œ�Ž�›�’�Ž�œ�1�û�Œ�Š�1�[�V�V�–�ü�1�˜�•�1�œ�Š�—�•�œ�•�˜�—�Ž�1�•�˜�›�–�Š�•�’�˜�—�œ�ð�1� �‘�’�Œ�‘�1
� �Ž�›�Ž�1�•�˜�›�–�Ž�›�•�¢�1�”�—�˜� �—�1�Š�œ�1�����ž�‹�’�Š�—�1���Š�—�•�œ�•�˜�—�Ž�œ���ð�1�‹�ž�•�1�Š�›�Ž�1
today referred to as the Ram-Sandstone group. These 
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the Ram Sandstone Group is the brown, arkosic to 
sub-arkosic sandstone of the Salib Arkosic Sandstone 
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grey sandstones of the Abu Kusheibah Sandstone 
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is replaced by the massive, partly marine carbonate 
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temporal advance of the Tethys Ocean during the early 
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were mainly mineralised within these early to middle 
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thickness of 300m maximum. The middle stratum of 
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of Petra were carved. The coloured sandstone is 
caused by small amounts of minerals (such as iron, 
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by the massive white sandstones of the Disi Sandstone 
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The limestone escarpment is marked by a gap in 
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Chert bearing deposits of the Greater Petra Region and the 
eastern Negev
According to geological publications of the GreaterPetra 
Region, chert concretions can be embedded in several 
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FRMG such as FRMG 10 and 11 were added, as some 
sites provided larger samples of related chert artefacts. 
For others, it was possible to split them according to 
their macroscopic characteristics into subgroups. 
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sources. The tabular variant is very characteristic and 
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a macroscopic level the FRMG 2 subgroups can only 
be distinguished if considerable amounts of cortex are 
preserved. FRMG 25 comprises all kinds of pink-purple 
cherts and is not considered to be a homogeneous raw 
material group. FRMG 26 represents a chert type that 
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the Greater Petra Region.

Survey methodology

A total of 15 survey areas were chosen according to 
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units that could be etymologically connected to cherts, 
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comprised surface-exposed geological formations that 
were expected to be rich in chert sources, such as the 
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as has been noted from the geological publications 
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formations were investigated at selected spots for 
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checked for their chert contents.

The survey was carried out by using transects 
and walking through the potentially chert-bearing 
geological formations or secondary source areas. 
Sources and outcrops of chert or other knappable 
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points. Each sample point was recorded using GPS, 
photographs and a site description. The description 
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secondary source, extraction site, knapping ground 
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associated artefacts found there, as well as an estimation 
of their number, and a description of source-related 
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shape, dimensions, texture, cortex features and, for 
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petrographic analysis.

Results on raw material availability

Sixty-four sample points were recorded during the 
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from both primary and secondary source areas (see 
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources
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Table 2. Description of Flint Raw Material Groups (FRMG)
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in secondary position. Therefore, the occurrence of 
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Primary source evidence
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between geological formation and related FRMG 
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10 and 11. Occasionally, cherts were also observed at 
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occur there in very low densities and were generally 
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Flint is found associated with a few nodules of FRMG 
1, and both are outside of their geological context of 

chert formation. The age of these palaeo-lake deposits 
is unclear, but is assumed to be contemporary with 
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The cortex types and shapes of chert bodies, as 
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FRMG of the Greater Petra Region, such as FRMG 
3d and 11, are often characterised by an irregular to 
amorphous shape with an extremely thin smooth or 
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tectonic impact of the Rift Valley. At the slopes of 
the Eastern Rift Valley, brecciated cherts, which are 
�˜�•�•�Ž�—�1�’�—�•�Ž�›�–�’�¡�Ž�•�1� �’�•�‘�1�œ�Š�—�•�œ�•�˜�—�Ž�1�û�������	�1�Y�‹�ü�1�˜�›�1�˜�•�‘�Ž�›�1
�•�›�Š�•�–�Ž�—�•�Ž�•�1�›�˜�Œ�”�œ�1�û�������	�1�^�ü�ð�1�Š�›�Ž�1�Ÿ�Ž�›�¢�1�Œ�˜�–�–�˜�—�1�Š�–�˜�—�•�1
�•�‘�Ž�1 ���Š�–�™�Š�—�’�Š�—�1 �������&���
���1 �œ�•�›�Š�•�Š�ï�1 ���˜�•�‘�1 �������	�1 �Š�›�Ž�1
�Ž�Š�œ�’�•�¢�1�›�Ž�Œ�˜�•�—�’�œ�Š�‹�•�Ž�1�Š�–�˜�—�•�1�Š�›�Œ�‘�Š�Ž�˜�•�˜�•�’�Œ�Š�•�1���—�•�œ�1�•�ž�Ž�1�•�˜�1
their very characteristic mosaic matrix.
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26 are characterised instead by large lenticular 
nodules, which can measure up to 1m. The cortex is 
often limestone, sometimes chalky, with a variable 
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distinguishable from the chert bodies in the section. 
The texture ranges considerably between coarse 
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appearance to the matrix. Eocene FRMG appear to 
be more diverse and their distribution on a regional 
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very good, with some exceptions in the Eastern Rift 
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to be cracked and fractured due to intensive pressure, 
faulting and other tectonic impacts that have shaped 
the rift over millions of years.

Secondary source evidence 
Generally speaking, the chert contents of the wadi 
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spectrum that occurs in the upstream drainage 
catchment. However, it has been observed that the 
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources

Figure 2. Satellite map of the survey area with survey tracks 
(black) and location of sample points (crosses); (Map: N. 
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bodies are characterised by completely abraded and 
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shapes and colours can easily, spontaneously and 
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to daily demands.

Non-local raw materials?
The absence or near absence of some FRMG in the 
survey area, such as nodular FRMG 2, 3g, 5a, 6, 7, 25, 
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on actual or possible source areas is scarce. However, 
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and might be characteristic of parts of the western 
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Early Neolithic chert procurement sites
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during surveys associated with Eocene chert outcrops. 
As far as can be seen, these sites represent various 
periods starting with the Palaeolithic and continuing 
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has been heavily damaged by a modern limestone 
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tested raw material chunks, initial platform spalls, 
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material used in these products is overwhelmingly 
tabular chert of FRMG 2, with smaller amounts of 
chert belonging to FRMG 1, both of which can be 
found abundantly as chunks within the Pleistocene 
lake sediments. The choice of raw material and 

the techno-typological features of these knapping 
products strongly correlate with the initial stages of 
bidirectional blade core preparation at nearby late 
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for these raw materials (cf. Muheisen et al.�1�X�V�V�Z�ü�ï�1
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and later stages of the bidirectional chaîne opératoire 
used for blade produc tion. 
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�Š�•�,���•�‘�Š�–�1 �Š�›�Ž�Š�ï�1 ���–�˜�—�•�1 �•�‘�˜�œ�Ž�1 �œ�Œ�Š�4�Ž�›�œ�ð�1 �™�›�˜�•�ž�Œ�•�’�˜�—�1
waste of bidirectional core reduction (exclusively 
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�‹�•�Š�•�Ž�1 �›�Ž�•�ž�Œ�•�’�˜�—�1 �œ�Ž�š�ž�Ž�—�Œ�Ž�1 �˜�•�1 �•�Š�•�Ž�1 ���������1 ���Š�œ�•�Š�1 �û�	�Ž�‹�Ž�•�1
�W�_�_�\�ò�1���Š�›�£�’�•�Š�’�1�X�V�W�V�ñ�1�W�Y�V�ò�1���ž�›�œ�Œ�‘� �’�5�1�X�V�W�]�ñ�1�X�W�\�.�X�X�X�ü�ï�1

Har Gevim
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�Š�›�1 �	�Ž�Ÿ�’�–�1 �’�œ�1 �œ�’�•�ž�Š�•�Ž�•�1
some 60km south of the Dead Sea on the western 
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(Fig.  3�ü�ï�1 ���‘�Ž�1 �Ž�—�•�’�›�Ž�1 �™�•�Š�•�Ž�Š�ž�ð�1 � �‘�’�Œ�‘�1 �–�Ž�Š�œ�ž�›�Ž�œ�1 �œ�˜�–�Ž�1
300 by 150m, is covered by piles of limestone detritus, 
often occurring around a small depression. Gopher 
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pits as between 500 and 600. Two layers of nodular 
to tabular cherts were exploited, which Gopher and 
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�˜�›�Ž�œ�‘�Š�,
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lithic artefacts such as bidirectional cores and core 
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were available and procured at Har Gevim is unclear. 

Summary
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that the suitable chert raw material in the Greater 
Petra Region was predominantly created among two 
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maps of the eastern and western sides of the Rift 
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distributed and unevenly exposed ( Figs 3–4�ü�ï�1 ���—�1 �•�‘�Ž�1
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Greater Petra Region along the eastern side of the rift 
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Highlands and Ma’an Plateau further east. However, 
small relicts of both formations are to be found in the 
eastern Araba. 

The survey showed a high correlation between 
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tool for predictive modelling of chert raw material 
source areas in the Greater Petra Region. Additionally, 
there appears to be some correlation between FRMG 

18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources
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features, such as cortex types, shapes of chert bodies, 
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formation, which may help to anticipate the possible 
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make some layers less likely. However, these results 

are only valid for the Greater Petra Region and are not 
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case for the western side of the Rift Valley, particularly 
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apart, in terms of its geological formation, during 
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1995; Rabb’a 1991; Tarawneh 2002)
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources

the Dead Sea Transform by more than 107km from 
the Greater Petra Region. The milieu of deposition, 
an important contributor to chert formation, may 
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those found in the Greater Petra Region. The use of 
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