Neolithic Archaeology in the Khabur Valley,
Upper Mesopotamia and Beyond

edited by

Yoshihiro Nishiaki, Kaoru Kashima

and Marc Verhoeven

Studies in Early Near Eastern

Production, Subsistence, and Environment 15

Berlin, ex oriente (2013)



Studies in Early Near Eastern Production, Subsistence, and Environment (SENEPSE)
Editors-in-Chief: Hans Georg K. Gebel and Reinder Neef

The Studies in Early Near Eastern Production, Subsistence, and Environment are a reviewed series.
Layout and volume design by Yae Kosugi.

Financial support for editorial and layout works, printing:
Japan Society for the Promotion of Science, Tokyo
oriente e.V., Berlin

Book orders :

www.exoriente.org
or: ex oriente e.V., ¢/o Freie Universitit Berlin, Institut fiir Vorderasiatische Altertumskunde,
Hiittenweg 7, 14195 Berlin, Germany, Fax 0049 30 98311246, Email ex-oriente@gmx.net

A list of publications by ex oriente can be found at the end of this volume.

© exoriente e.V. Produktion, Subsistenz und Umwelt im friithen Vorderasien, Berlin.
Alle Rechte vorbehalten. All rights reserved.

Printed in Germany by dbusiness, Berlin.

ISBN 978-3-944178-01-1 » ISSN 0947-0549



CONTRIBUTORS

Yuichi Hayakawa, Center for Spatial Information Science, The University of Tokyo, Tokyo, Japan
Kotaro Hirose, Faculty of Symbiotic Systems Science, Fukushima University, Fukushima, Japan
Frank Hole, Department of Anthropology, Yale University, U.S.A.

Kazuaki Hori, Department of Social and Human Environment, Nagoya University, Nagoya, Japan
Manoj K. Jaiswal, Indian Institute of Science Education and Research, Kolkata, India

Kaoru Kashima, Department of Earth and Planetary Sciences, Kyushu University, Fukuoka, Japan
Junko Komatsubara, The National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan
Stefan Kozlowski, Institute of Archaeology, University of Warsaw, Warsaw, Poland

Shogo Kume, National Research Institute for Cultural Properties, Tokyo, Japan

Marie Le Miére, UMR 5133 Archeorient, Maison de I'Orient, Lyon, France

Yutaka Miyake, Department of Archaeology, University of Tsukuba, Tsukuba, Japan

Olivier Nieuwenhuyse, Department of Archaeology, Leiden University, Leiden, Japan

Yoshihiro Nishiaki, The University Museum, The University of Tokyo, Tokyo, Japan

Takahiro Odaka, Waseda Institute for Advanced Study, Waseda University, Tokyo, Japan

Takashi Oguchi, Center for Spatial Information Science, The University of Tokyo, Tokyo, Japan
Chiaki T. Oguchi, Geosphere Research Institute, Saitama University, Saitama, Japan

Akira Tsuneki, Department of Archaeology, University of Tsukuba, Tsukuba, Japan

Mark Verhoeven, RAAP Archaeological Consultancy, Weert, Netherlands

Takuya Watanuki,T Department of Geosciences, National Taiwan University, Taipei, Taiwan

Hakan Yigitbasoglu, Department of Geography, Ankara University, Ankara, Turkey






Preface

The ongoing archaeological and palacoenvironmental research in the Khabur Valley in northeast Syria has yielded
new and important information on the surroundings and way of life of prehistoric people. In particular, the site
reconnaissance surveys being conducted by international teams since the 1990s and the excavations at Neolithic
Tell Seker al-Aheimar by the University of Tokyo have contributed significantly to our knowledge of the area
that was, for a long time, prehistoric Zerra incognita. The Neolithic is slowly unveiling some of its secrets. The time
has come to review old and new data pertaining to the ancient Khabur Valley in order to present the state of
research, discuss problems and ideas, and look for possible new research directions.

On recognizing this, an international symposium with lectures and discussions related to the Neolithic of the
Khabur Valley was organized at the University of Tokyo on July 8 and 9, 2005. Apart from data collected by
experts through surveys and excavations in the Khabur Valley, special attention was paid to the environment
and the wider geographical and cultural contexts. Thus, it aimed to place the Khabur Valley research in the
wider contexts of the Neolithic research of in the Middle East. This volume publication is the outcome of this
symposium, and contains selected papers presented there and a few contributions collected later. Despite the
time that has passed since the conference, we believe that the papers, which have been updated for this volume
and supplemented by invited papers, make a significant contribution to the Neolithic research in this region.

We are deeply grateful to the staff for their help in organizing the symposium, particularly, Sofie Debruniye,
Tomoyasu Kiuchi, Hiroko Mikuni, Yayoi Ogawa, and Kazuya Shimogama. We would also like to acknowledge
the financial support given to us by the Mitsubishi Foundation and the Japan Society for the Promotion of
Science in organizing the conference and for the subsequent work on the publication.

Yoshihiro Nishiaki Kaoru Kashima Marc Verhoeven
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CHAPTER

Yoshihiro Nishiaki

Introduction

Progress in the research of West Asian Neolithic has been remarkable in
recent years. This progress has helped archaeologists to begin not merely to
pinpoint when and where the domestication of plants and animals occurred,
but also to identify what prompted those biological and socio-economic
changes, and how human society developed as a result. Other issues also
being disputed include the spread process of food-producing economies to
surrounding regions, the relationship of such a spread to climatic change,
theoretical models to better understand the processes of Neolithisation in
general, and so on. Most of the data on which the recent research is based
has been obtained from sites in the Levant, along the Mediterranean coast,
or from southeast Anatolia (e.g. Coqueugniot and Aurenche 2011; Goring-
Morris and Belfer-Cohen 2011 and references therein). By contrast, Upper
Mesopotamia, the subject of this book, is rarely the focus of discussion.

Upper Mesopotamia, which in this book refers to the areas of northern Iraq
and northeastern Syria today, boasts a long history of Neolithic research.
Pioneering examples include the excavations of Tell Halaf, at the beginning
of the 20th century, and Tell Chagar Bazar in the 1930s. They began in
what today is part of Syria, but the developments that followed were mostly
accomplished in modern-day Iraq. The Pottery Neolithic site of Tell Hassuna
was excavated in the 1940s, while work on an innovative, interdisciplinary
research program, called the Jarmo project, was started in earnest in the 1950s
by Robert and Linda Braidwood; this project encompassed not just plain
sites such as Matarrah and Ali Agha but also made inroads into the foothills
of the Zagros Mountains. This resulted in the discovery of Pre-Pottery
Neolithic sites such as Jarmo and Karim Shahir, enabling the development
of an anthropological account for the background to the appearance of
Pottery Neolithic settlements in the plains of Upper Mesopotamia. Following
this ground-breaking work, Neolithic investigations in Iraq progressed in
leaps and bounds, with a series of excavations over the following decades by
Japanese, Soviet, British, and Polish archaeological missions, to mention but
a few. The protracted sequence of transition between the beginning of the
Pre-Pottery Neolithic and the Pottery Neolithic was thus documented, by the
onset of the 1990s, in the Iraqi part of Upper Mesopotamia (cf. Matthews
2000). Despite this, there has been little opportunity to insert data obtained
or add more in this newly established framework of transition due to political
instability in the region over the past two decades.

From the 1980s onwards, the Khabur Valley, namely the western part of
Upper Mesopotamia, has become a major focus of Neolithic research in the
region. Until that point, fieldwork in the area had made little progress, but
this has changed considerably in the last twenty years. Evidence of the Proto-
Hassuna culture of the Pottery Neolithic, previously only found in Iraq, was
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uncovered in excavations at Tell Kashkashok II (Matsutani 1991) and Tell
Khazna II (Munchaev and Merpert 1994) in the late 1980s. In the 1990s, two
survey projects, led by Frank Hole (2002-2003) and Bertille Lyonnet (2000),
produced remarkable results: aside from Tell Fakhariyeh, for which a specific
site location was not identified (Braidwood 1958), the first incontestable Pre-
Pottery Neolithic sites were located. Of these, Tell Feyda was subject to an
exploratory excavation (Hole 1994), and from 2000 onwards, a full-scale
excavation was launched at Tell Seker al-Aheimar (Nishiaki and Le Miere
2005). The results have enabled an initial attempt at defining the transition
from the Pre-Pottery to the Pottery Neolithic. The excavation of Tell Boeid
11, at the downstream Khabur Dam construction site, also revealed how the
Sammara culture, an entity dating to the Pottery Neolithic and characteristic
of Central Mesopotamia, came into in the Khabur Valley (Suleiman and
Nieuwenhuyse 2002). In more recent years, fieldwork has continued to
produce important site-based reports. High-resolution surveys in the areas
of Tell Brak, Tell Beydar, Tell Leilan, and Tell Hamoukar, all part of giant
ancient civilization sites, are identifying Neolithic sites as well (Wright 2005;
Nieuwenhuyse and Wilkinson 2008; Ur 2011).

Figure 1 shows all the sites dating to the Neolithic period recorded in the
Khabur basin until this point. It should be clear that many more sites have in
fact been found than recent site maps (Anastasio ¢z /. 2004) might suggest.
This book—and the 2005 symposium that preceded it—represents our
preliminary attempt to pull together the knowledge gathered from the Khabur
basin thus far. We are attempting to insert this new data into the framework
of our current knowledge on the Neolithic of the Fertile Crescent. Rather
than the theoretical or model-building research on the Neolithisation itself
mentioned earlier, however, this book is committed to taking a bottom-up
approach. This is surely the best option possible for this region, for which
there is not yet enough data for more advanced discussion.

The book starts with an overview on the formation processes of Neolithic
society in response to area-specific environmental conditions (Chapter 2).
This introductory chapter is followed by the presentation of new data on
palaco-environmental research and archaeology in the Khabur Valley, and a
comparison of these sites with Neolithic sites in other regions. Papers on the
palaco-environment consist of a general account of the geology of Upper
Mesopotamia (Chapter 3), and reports of geomorphological (Chapter 4) and
boring investigations (Chapter 5) conducted in the Khabur basin. The second
group of papers is concerned with Neolithic archaeology of the Khabur:
analyses of flaked stone industries (Chapter 6), gypsum white ware (Chapter
7), and pottery (Chapters 8 and 9) are presented. The next part focuses on
recent research trends in the areas surrounding the Khabur Valley, from the
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Balikh (Chapter 10) and the regions of the upper Tigris (Chapter 11) to the
Levant (Chapters 12 and 13). Finally, in Chapter 14, a synthesis is made of
the various theories on economic development in Neolithic societies as well
as the development of inter-community exchange as multiple communities
developed, with a focus on cases of the Upper Mesopotamia.

It has already been mentioned that the number of excavations on the Khabur
Valley has considerably increased over the past twenty years. Still, the fact
remains that the current level of data available is insufficient to answer
a number of cultural-historical issues; the details of the beginnings of
Neolithic of the Khabur Valley, for example. Sites dating back to the oldest
phase—such as those identified in northern Iraq including Quermez Dere,
Nemrik, and M’lefaat—have yet to be excavated in the Khabul Valley; at
present, explorations have only identified some potential sites (Wright 2005).
Nor have any Natufian sites, which date to the period immediately before the
Neolithic, or other sites from corresponding periods been excavated as yet (cf.
Hole 1994). It is unclear whether the earliest communities present in these
sites continued to develop into the Pottery Neolithic period, during which
Neolithic societies are assumed to have developed considerably (Chapter 2).

Meanwhile, it is possible to discuss societies of the late Pre-Pottery Neolithic
period onwards, and indeed this is an issue upon which this book focuses.
There are two particular points of debate. The first is the issue of why, as
fieldwork thus far indicates, the number of sites increases so drastically with
the transition to the Pottery Neolithic period, despite there being so few Pre-
Pottery Neolithic sites (Fig. 1). Plenty of Pre-Pottery Neolithic sites have
been discovered in the Balikh and the Euphrates basins to the west, and the
Tigris basin to the east and north, and yet the situation in the Khabur Valley
is very different. What could the reasons be? Particular attention should be
paid to the possibilities that the level of fieldwork conducted in the Khabur
Valley is as yet insufficient, and that old sites have been buried as a result of
alluviation.

It is still difficult to believe, however, that the findings of fieldwork in
recent years suggest that continuing fieldwork in the area will somehow
result in a large number of sites being suddenly discovered (Chapter 2).
Perhaps there are hints to be gained from palaco-environmental research?
As geomorphological research suggests, erosion of the terraces of the
Khabur had stopped in the Holocene period, which then provided favorable
conditions for the establishment of settlements (Chapter 4). The diatom
analysis in Chapter 5 is even more detailed. Based on core drilling on Lake
Khattoniyeh, on the Syria-Iraq border, it suggests that there was a shift from
a dry to a humid climatic condition at the beginning of the 7th millennium
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BC.

This corresponds to the period in which the number of the Neolithic
sites begins to increase. What is required to resolve this issue is fieldwork
designed to produce results that can test or back up the hints gained from
these palaco-environmental investigations. Further research is needed to
place the evidence from the Khabur in the wider or even the global context
of the climatic changes in the early Holocene. It is also a question of how
well we can ascertain the technological developments and adaptability
of the Neolithic society in this process, in other words, how people were
able to exploit the rather monotonous, flat plain of the Khabur basin, an
environment quite different to those of the Euphrates basin and southwest
Anatolia. Moreover, precipitation levels on the Khabur are at the very limit
required for rain-fed agriculture. In more arid areas to the south, the Syrian
Desert, apart from areas located on or near oases, it is known that full-
scale exploitation began in the final Pre-Pottery Neolithic B of the early
7th millennium BC, contemporaneous to the early Pottery Neolithic of the
Khabur. It seems likely that the lands of the Khabur Valley might also have
required subsistence strategies comparable to those used for deserts.

The other subject discussed in this book centers on the cultural geography
of the Khabur Valley during the Neolithic period. Just as multiple societies
existed in each local community (Chapter 2), so recent research indicates
that a number of cultural regions, encompassing wider areas, existed in the
Neolithic, maintaining interaction with other distinct regions. The Eastern-
Western Wing theory proposed by Kozlowski and Aurenche (2005) is of
particular interest, as it surmises that some of such cultural regions existed
over long periods, prior even to the beginning of the Neolithic period. The
Khabur Valley is the middle point of the Eastern and Western Wings. The
upstream areas of the Tigris are in the Eastern Wing (Chapter 11), while
the northern part of the Levant is clearly in the Western Wing (Chapter 12).
Fieldwork in the Khabur Valley is an excellent opportunity to determine
more precise boundaries and the formation processes of these large scale
cultural provinces.

Some authors surmise that the barren plateau between the Khabur and the
Balikh, in which the watershed of a few wadis (valleys) is situated, formed
a natural division; this may have caused geographical obstacles difficult to
overcome, and prevented interaction between the two areas (Chapter 6).
It is also likely that differences in soil conditions played a part (Chapter 7).
In pottery analysis, also, a similar demarcation has been drawn (Chapters 8
and 13). Things are less clear for the Balikh basin area, however (Chapter
10). Some hold that the situation in the Balikh area would not have been
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significantly different from that of the KKhabur Valley in the Pottery Neolithic
period (Chapter 9). The two regions indicate differing traditions in the
earlier period (Chapter 6), so there is the possibility that the border between
sections shifted over time. Discussion on these cultural regions should not
be considered merely a reconstruction of the local history of the Khabur
basin. A better understanding of regional history, including both historical
and ecological conditions, can doubtless contribute to an understanding of
the process by which the overall framework of the Neolithic societies in the

Middle East was formed.
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Fig. 1. Neolithic sites known in the Khabur basin.
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No Site Period Investigation  References

1 Halaf PN survey Nishiaki 2000

2 Fakhariyeh PPN excavation  Braidwood 1958

3 Aalouq Charqi PN survey Nishiaki 2000

4 Atchashi South PN survey Nishiaki 2000

5  Tawil PN survey Nishiaki 2000

6 Seker al-Aheimar PPN, PN excavation  Nishiaki and Le Miere 2005

7 Feyda PPN/ PN? excavation  Hole 1994

8  Baluka PPN, PN survey Nishiaki 2000

10 K164 PPN/ PN? survey Hole 2002-2003

11 Khazne cave 1 PPN survey Hole 1994

9 K260 PPN survey Hole 2004

12 Omm es-Mssamir PN survey Nishiaki 2000

13 TBS5 PN survey Nieuwenhuyse & Wilkinson 2008
14 TBS 26 PN survey Nieuwenhuyse & Wilkinson 2008
15 TBS 34b PN survey Nieuwenhuyse & Wilkinson 2008
16 'TBS 38 PN survey Nieuwenhuyse & Wilkinson 2008
17 TBS 40d PN survey Nieuwenhuyse & Wilkinson 2008
18 TBS 50d PN survey Nieuwenhuyse & Wilkinson 2008
19 'TBS 54c PN survey Nieuwenhuyse & Wilkinson 2008
20 TBS 81 PN survey Nieuwenhuyse & Wilkinson 2008
21 TBS 65 PN survey Nieuwenhuyse & Wilkinson 2008
22 Kashkashok I1 PN excavation  Matsutani 1991

23 Dabach PN survey Nishiaki 2000

24 Khaneke PN survey Nishiaki 2000

25  Raheke PN survey Nishiaki 2000

26 Moutassalem I PN survey Nishiaki 2000

27 Jhach PN survey Nishiaki 2000

28  Habach PN survey Nishiaki 2000

29 Cheikne PN survey Nishiaki 2000

30 Sorhane Tahtani PN survey Nishiaki 2000

31  Chagar Bazar PN survey Nishiaki 2000

32 Farho PN survey Nishiaki 2000

33 Guir Bejnik Faougani PN survey Nishiaki 2000

34 Khazna PN excavation  Munchaev & Merpert 1994

35  Khirbet Mustariyya (BKS 138) PPN survey Wright 2005

36 Boeid 11 PN excavation  Suleimand & Niewenhuyse 2002
37 Arbid PPN? survey Nishiaki 2000

38  Mazraat Tuwayyim (Site 242) PN survey Meijer 1986

39  Shaykh Nims (Site 282) PN survey Meijer 1986

40 Tuwaim (BKS 241) PPN survey Wright 2005

41 Site 170 PN survey Meijer 1986

42 Khazna Kabira (Site 63) PN survey Meijer 1986

43 Site 68 PN survey Meijer 1986

44 Site 197 PN survey Meijer 1986

45 Abu Khazaf (Site 96) PN survey Meijer 1986

46 Farsuk (Site 106) PN survey Meijer 1986

47 Mir Azaziat (Site 42) PN survey Meijer 1986

48 THS 4 PN survey Ur 2011

49 Al-Asila (THS 12) PN survey Ur 2011

50  THS 39 PN survey Ur 2011

51  Khirbet Taif (THS 44) PN survey Ur 2011

52 THS 49 PN survey Ur 2011

53 THS 56 PN survey Ur 2011

113



References

Anastasio, S., M. Lebeau and M.
Sauvage (2004) Atlas of Preclassical
Upper Mesopotamia. Turnhout:
Breplos.

Braidwood, L. (1958). The stone
artifacts. In: Soundings at Tell
Fakhariyah, edited by C. McEwan, pp.
53-55. Chicago: Oriental Institute of
University of Chicago.

Coqueugniot, E. and O. Aurenche
(2011) Neolithisations: nouvelles
données, nouvelles interpretations.
Paléorient 37(1). Thematic issue.
Goring-Morris, N. and A. Belfer-
Cohen (2011) Neolithization processes
in the Levant: The outer envelope.
Current Anthropology 52(4): 195-208.
Hole, F. (1994) Khabur basin PPN
and early PN industries. In: Neolithic
Chipped Stone Industries of the Fertile
Crescent, edited by H. G. Gebel and
S. Kozlowski, pp. 331-347. Berlin: ex-
oriente.

Hole, F. (2002-2003) The Khabur
basin project 1986-2001. Les Annales
Archéologiques Arabes Syriennes XLV-
XLVI: 11-20.

Hole, F. (2004) K-260: selective use
of lithic sources in the PPN/PN of
the Khabur basin, Syria. In: From the
River to the Sea, the Paleolithic and
the Neolithic on the Euphrates and
in the Northern Levant, Studies in
Honor of Larraine Copeland, edited
by O. Aurenche, M. Le Miére and P.
Sanlaville, pp. 335-353. Oxford/ Lyon:
Archeopress/ Maison de I'Orient.
Kozlowski, S. K. and O. Aurenche
(2005) Territories, Boundaries and
Cultures in the Neolithic Near East.
BAR International Series 1362. Oxford:
Archaeopress.

Lyonnet, B. (2000) Prospection
Archéologique du Haut-Khabur
Occidental (Syrie du N.E.), Volume |.
Beyrouth: Bibliothéque Archéologique
et Historique.

Matthews, R. (2000) The Early
Prehistory of Upper Mesopotamia:
500,000 to 4500 bc. Turnhout: Breplos.
Matsutani, T. (1991) Tell Kashkashok,
the Excavations at Tell No. Il. Tokyo:

University of Tokyo Press.

Meijer, F. (1986) A Survey in
Northeastern Syria. Istanbul:
Nederlands Historisch-Archaeologisch
Instituut te Istanbul.
Nieuwenhuyse, O. and T. J.
Wilkinson (2008) Late Neolithic
settlement in the area of Tell Beydar (NE
Syria). In: Beydar Studies I, edited by M.
Lebeau and A. Suleiman, pp. 269-303.
Turnhout: Breplos.

Munchaev, R. M. and N. Merpert
(1994) Da Hasuna a Accad. Scavi
della missione Russa nella regione di
Hassake. Syria di nord-est. 1988-1992.
Mesopotamia XXIX: 5-48.

Nishiaki, Y. (2000) The Palaeolithic
and Neolithic industries from the
prehistoric survey in the Khabur basin.
In: Prospection Archéologique du
Haut-Khabur Occidental (Syrie du
N.E.), Volume |, edited by B. Lyonnet,
pp.77-124. Beyrouth: Bibliothéque
Archéologique et Historique.

Nishiaki, Y. and M. Le Miére (2005)
The oldest pottery Neolithic of Upper
Mesopotamia: New evidence from Tell
Seker al-Aheimar, the Upper Khabur,
northeast Syria. Paléorient 31(2): 55-
68.

Suleiman, A. and O. Nieuwenhuyse
(2002) Tell Boueid Il: A Late Neolithic
Village on the Middle Khabur (Syria).
Turnhout: Brepols.

Ur, J. (2011) Urbanism and Cultural
Landscapes in Northeastern Syria: The
Tell Hamoukar Survey, 1999-2001.
Oriental Institute Publications 137.
Chicago: The University of Chicago.
Wright, H. (2005) Prepottery Neolithic
sites in eastern Syria. Paléorient 31(2):
169-172.

14 | cHAPTER 1



CHAPTER

Frank Hole

1. Braidwood objected to the term “Neolithic,”
because it had too many connotations to be
useful. In its stead he advocated the terms,
“BEra of Incipient Cultivation,” and “Era of
the Early Village Farming Community.”
These terms shifted the focus from New Stone
Age polished stone tools to economy.

Environment, economy and
social territories in the Neolithic

BIntroduction

When I was in graduate school in the late 1950s, my professor, Robert
Braidwood, who was intrigued with the origins of agriculture, focused on
what he thought to be the essential elements, namely the biogeography
of the relevant species and the ability of people, through technology and
knowledge, to exploit them. He conceptualized a period during which late
Paleolithic hunters began to experiment with harvesting and cultivation
of cereals, and then moved out of caves and rock shelters onto arable
land. He characterized this as a period of incipient cultivation; what we
now commonly call the late Epi-Paleolithic to the Pre-Pottery Neolithic
A. In Braidwood’s scheme, this early experimentation was followed by
fully sedentary early village farming communities like Jericho and Jarmo
(Braidwood and Braidwood 1953). Needless to say, his ideas are now
regarded as simplistic and in some cases just wrong, as when he identified the
“hilly flanks of the Fertile Crescent” as the homeland of domestication. We
now know vastly more about the transition to agriculture than Braidwood
did, but some of the misconceptions that antedate even Braidwood are
still influential, particularly in secondary publications: that domestication
followed a single evolutionary trajectory; that it was an economic transition;
and that sedentism followed agriculture.

My goal in this paper is to look at the Neolithic, not as Braidwood did in
terms of agriculture alone, but in ways that introduce a broader spectrum of
concepts and data bearing on the communities that composed the Neolithic.'
First, I shall discuss the concept of Neolithic society; then I will make some
comparisons between regions and finally, make some general concluding
remarks.

B Neolithic societies

We do not know and perhaps cannot know the ways that Neolithic people
were organized. However, in the influential book, Man the Hunter (1968),
there was discussion of group sizes and composition among living hunter-
gatherers. Hunter-gatherers tended to live in local groups of 25 persons or
more, and their social universe had a modal value of about 500 persons,
with a very wide variance. Using evidence from ethnography, as well as from
linguistics and biological anthropology, anthropologists determined that 300-
500 persons commonly compose a viable social and linguistic community
(“dialectical tribe”) (Birdsell 1968: 232-235; Lee and DeVore 1968: 245-
249). This size has to do with biological reproduction, fertility, mortality and
the availability of mates — however, a breeding population of <200 may be
viable (Birdsell 1968: 238) — as well as with protection and support during
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Fig. 1. A Neolithic society is composed
of a number of settlements, each of
which has a resident population that
exploits the territory surrounding it.
Interaction through trade, marriage
and rituals is expected among the
settlements and between societies.

times of environmental or other stresses. In native terms the people within
such a group would share a dialect and be known generically as “we,” while
those outside are “they.” I take this to be a reasonable point of departure for
a consideration of what I will term Neolithic societies, a term more neutral
than “tribe” (Service 1962). A Neolithic society is composed of a number of
settlements each of which has a resident population that exploits the territory
surrounding it (Fig. 1). Interaction among the settlements and any dispersed
seasonal camps, is maintained through marriage, rituals and exchange and, in
some cases, cooperative hunts and harvest of crops, and defensive activities.
The members of a society may also share a distinct dialect. The advantage of
thinking in terms of societies is that it gives us a metric that is tied to space
and resources and has implications of contemporaneity.

To judge from settlement sizes, typical Neolithic sites might have
populations of a few dozen to a hundred or more, implying that a single site
is probably not the entire social and biological universe in which the people
lived. It also implies consistent interaction among groups of sites. We should
think, therefore, more widely than the single site and attempt to discover
other sites that may have been in the same society. For many cases, a spatial
range of half-a-day to a day’s walk probably encompassed the social universe

Components of a Neolithic Society

Settlement

Hunting
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2. While strict adhberence to geometric catchments
has long gone out of fashion, it is undeniable
that people do exploit the territory immediately
around them. Territories vary in quality of
their resources as well as in their extent. An
empirical way to determine the reach of a
territory is in Flannery’s The Early
Mesoamerican Village (7976: 103-117).

3. An excellent example of how to calenlate

potential yield of a territory is Wilkinson (1997).

for the smallest agrarian societies — in other words, 15-30 km, a range that
corresponds to the distance that a person can walk and return home in a
day. When Higgs and Vita-Finzi began to employ the notion of catchment
areas’ they drew circles around agrarian sites, using the principle that farmers
cultivate fields within 1-4 km of home, and make less intensive use of fields
farther away (Higgs and Vita-Finzi 1972). However, the “catchment” for all
of a group’s needs may be very much larger and include distant resources
such as obsidian or sea shells (Flannery 1976: 109). Whatever the maximum
extent of the putative territory may be, if a single site could intensively
exploit only a fraction of it, there would be room for the many settlements
that are needed to comprise a viable society.

Another way to calculate the potential carrying capacity and potential
existence of sites is to calculate the number of people that had to be fed.
With some knowledge of available natural resources and productive capacity,
we can estimate how large an area would have been needed for subsistence.’
It is often the case that the potential of the land appears to be much greater
than people can utilize, and this raises the question, “why did settlements
not grow to meet the resource”? This leads to further considerations,
perhaps unknowable, but relevant, such as social values and intergroup
relations. More practically, however, we can ask how thoroughly the area
has been investigated for the presence of sites. Is the lack of evidence,
evidence of absencer Such questions put us on notice that what we see is
not necessarily what we should believe. Apart from sites, what do we really
know about the environment? How has it changed over the millennia?
How productive was it when the sites were occupied? How much did it vary
from year to year? (Fig. 2) We might discover, for example, that because
of extreme interannual variability, people could not count on optimum
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4. This is easier when we have historical records,
but inevitably any analysis will select from
available evidence those factors that
accommodate the historical situation.

An excample of how prolonged droughts in
Europe led to both demographic and social
changes is in Pfister (1996).

5. http:/ | athens.arch.ox.ac.uk [ ArchAtlas

yields, and their population was therefore regulated by periods of scarcity,
whether short and expected, or long and unbearable. Environments where
the essential qualities for subsistence can vary may show periods of growth
as well as reduction and even abandonment. Such changes may be reactions
to varying degrees of environmental stresses although it is also the case that
stresses reflect the inability of the social system to cope (van der Lecuw
2001). Indeed, stresses brought about by the social system itself, such as
degradation of the land, might appear to have resulted from purely natural
climate or other environmental change. While the causal factors are not
always evident or even discoverable, settlement changes reflect a combination
of human responses to both social and natural factors. The message is clear:
if we want to understand the similarities and differences among Neolithic
societies, we must devise ways to either exclude or to verify potential causal
interrelationships. *

Like settlements, societies do not exist in isolation; therefore we should
conceive of sets of local societies linked through trade, travel and the
search for raw materials and even conflict with similar groups in the region.
Topography and water sources often determine the location of routes
between societies and resources, and those used in the Neolithic may still be
in use. In the Neolithic, people were pedestrian and limited in the distances
they could routinely travel in a day so that it was imperative that there be
resources necessary for survival at distances not much father than a day’s
walk. In the arid Near East this can be especially critical in the dry season
and this makes routes along rivers or between oases attractive. Where
conditions allowed settlement, sites occur along the routes and they may
have become larger than normal owing to economic activity or have special
facilities, such as shrines or storage areas. Andrew Sherratt’s Oxford team
believes that the so-called PPNB megasites in the Levant are nodes on such
a trade line and, moreover, today’s King’s Highway in Jordan follows the
same route.”

The remainder of this paper will briefly review the settlement histories of the
Deh Luran plain, the Balikh and the Khabur to suggest ways that we might
use the notion of societies to advance our understanding of the Neolithic by
looking beyond the site to the local region.

HEDeh Luran

Deh Luran is a small, isolated alluvial plain in southwestern Iran flanked by
rivers flowing from the Zagros Mountains and bordered by stretches of arid
steppe (Fig. 3). During the Neolithic the plain was rapidly aggrading through
a network of braided channels that distributed water and sediment across the
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6. Chia Sabz, a recently excavated site in the
Joothills above Deb Luran has radiocarbon dates
that place it about 8000 cal BC (Hassan Fazeli
Nashali, personal communication).

plain. The rivers would have flowed essentially at plain level then, whereas
today they are deeply incised into the accumulated fluvial deposits. The flood
water accumulated in depressions around which the early sites were placed.
Here, the people were able to make use of aquatic resources, migratory birds,
gazelle and onager on the surrounding steppe. Crops were planted on the
margins of the playa lakes where ground water was high, and herds were
grazed on the steppe and mountain pastures. The oldest settlement at Ali
Kosh occurred about 7000 cal BC (Zeder and Hesse 2000), but with a shift
in hydrology or change in the precipitation regime, the lake at Ali Kosh dried
and the site was abandoned about 6200 cal BC, approximately simultaneous
with the widespread abandonment of sites across the Near East (Hole e# /.
1969: 394; Kirkby 1977).

The Deh Luran Plain was settled long after the first permanent agricultural
villages of the middle Euphrates and Levant. As much as 1700 years had
elapsed after the inception of the Pre-Pottery Neolithic B, before we can
confidently claim settlement in Deh Luran.’ Nevertheless, both Ali Kosh
and Chagha Sefid have Aceramic components, followed by early Neolithic
pottery (Hole 1977). Intensive survey of the plain has failed to reveal
additional Neolithic sites, perhaps because their basal levels lie some four
meters below the modern surface (Neely and Wright 1994). Assuming that
the local society comprised some hundreds of persons, it follows that these
two sites represent only a fraction of a society. We cannot tell whether other
sites are buried or whether a substantial segment of the population was
mobile, practicing transhumance into the mountains. In the recent past when
transhumance was the pattern, the population during the winter was large
but the plain was nearly vacant in summer, for Deh Luran grows unbearably
hot in the summer, but relief is only a short vertical distance away.

We should also ask whether the effective social space was much larger than
the Deh Luran plain itself. While Deh Luran is flanked by stretches of steppe
that are not arable, there are a series of small, similar plains along the Iraqi
border, including Mehran and Mandali that are within reasonable distance
for interaction. Thus we might visualize a linear pattern of settlements at
several nodes where small streams enter the Mesopotamian plain, rather
than concentrated settlement on a single plain. Evidence that this may have
been the case is in three forms: first, lithics at Tamerkhan in Mandali are like
those in Deh Luran (Oates 1967: 3). Second, as discussed below, Mandali is
a probable source for immigration into Deh Luran during the Chogha Mami
Transitional Phase (Hole 1977). Third, in historic times, the Achaemenid
Royal Road from Susa to Ecbatana, via Khanaqin ran through Deh Luran
and these other nodes. These facts lend support to the idea that there was an
adaptation to the intersection of lowland plain and Zagros Mountains that
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may have stretched as far northward as M’leffat in northern Iraq (Kozlowski
1998). Lithics along this stretch are closely similar and suggest interaction,
but just how this long transect might have been divided into societies
remains to be determined.

One could also argue that the two pre-ceramic sites in Deh Luran merely
represent the first wave of demographic expansion from another region.
While this may have been true for the initial Aceramic components, it is
hard to explain why it took several hundred years and the introduction of a
new economy before the number of settlements grew. We are faced here with
a glaring absence of evidence, but with the expectation that the local society
was mote extensive than evidence now shows. What seems clear, however,
is that a principal axis of potential interaction was along the front of the
mountains. This inference is supported by the absence of sites throughout
much of the adjacent mountain valleys (Hole, 2007).

Through the various Neolithic phases in Deh Luran there had been
incremental changes in grinding stones, the development of hoes for
cultivating fields, the use of ceramics, and an increasing proportion of
domestic livestock (Hole 1977). Seemingly these had little impact on the
health of the society as measured by the number of settlements. This
apparently stable situation was interrupted during the last stage of the
ceramic Neolithic when a new group moved to Chagha Sefid, bringing
irrigation, free-threshing wheat, cattle and a new type of ceramics. We can
readily identify the source of the newcomers — the Mandali Plain of Iraq,
which had little room for demographic expansion. These innovations in
agriculture led to increases in production, a concomitant decline in hunting
and the abandonment of Neolithic technology. Such changes imply a
fundamental reorganization of the economy whose result is seen in the
increasing number of sites: from 5 in the early Chalcolithic Chogha Mami
Transitional Phase to 20 in the Khazineh Phase (Hole 1987: 37, Table 4;
Neely and Wright 1994). In short the agricultural carrying capacity of the
land had increased several times. It is not surprising that by the time of the
Khazineh Phase a distinctive ceramic style had developed, implying a self-
contained system. Unfortunately the ceramic evidence for the Neolithic
is neither distinctive nor abundant enough to show similar potential sub-
regional clustering.

Khuzistan, the closest neighboring plain to Deh Luran, but many times
larger and more productive, was home to thousands of sites over the
millennia, but Chogha Bonut is the only Aceramic Neolithic site that has
been discovered. As in Deh Luran the site was slightly elevated in a wet,
marshy environment (Alizadeh 2004: 21), where geography favors seasonal
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movement with winter agriculture and summer migration to the mountains.
Apart from Chogha Bonut, the oldest remains are of later ceramic Neolithic
and include camps of herders (Hole 1974). The Khuzistan plain has
undergone enormous geomorphological changes, including burial of some
surfaces and removal of others, as the rivers have meandered across the
plain (Alizadeh ef a/. 2004) Conditions would seem to have been favorable
for Neolithic settlements in both regions, particularly during the Climatic
Optimum, but there is a lot of work to do before we can understand the
belated appearance of the Neolithic and its relatively static nature in the
castern arm of the Pertile Crescent. The contrast with the dynamic societies
of the Levant and upper Euphrates is stark.

EThe Balikh

We turn now to the Jezirah, the focus of this conference. The best example
of a Neolithic society is found in the Balikh where the Sabi Abyad cluster
of tells (I-IV) provides the proto-typical settlement within this society
(Akkermans 1996; Verhoeven and Akkermans 2000). Owing to intensive
surveys and the long duration of well-focused excavations of Late Pre-
Pottery Neolithic B Sabi Abyad II and Pottery Neolithic Sabi Abyad I, we
know more about this circumscribed locale than of any other in the west
(Fig. 4). While the Balikh survey (Akkermans 1993) has been carried out in
Syria, the river actually heads in the large, fertile Harran plain which must
have comprised part of the environmental, if not social, universe for the
people of the Balikh. Precipitation is greater the farther north one goes so
that the conditions for rain-fed agriculture are good in the Harran Plain and
one would therefore expect to find many early Neolithic sites on the Turkish
side of the border.

Some 24 Pre-Pottery Neolithic B sites are known in the Syrian Balikh,
seemingly enough in close proximity to comprise a viable society. Unlike
Deh Luran or the Khabur, the Balikh valley generally is a narrow strip of
arable land on either side of the little river, enclosed by semi-arid steppe. 1
know of no other region with such a concentration of known Pre-Pottery
Neolithic B sites, even allowing for the probability that not all of them were
occupied at the same time. It seems that there was no substantial settlement
of the Balikh before the mid-late Pre-Pottery Neolithic B (early 8th
millennium BC), although some traces of earlier lithics have been recovered

(Copeland 2000).

There are probably several keys to the late settlement and concentration
of sites. First, settlement may have occurred relatively rapidly through
demographic expansion from the Harran or middle Euphrates, due to
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growing dependence in the region on a combination of agriculture and
caprine herding. The Harran seems more likely as a source in view of its
proximity, whereas there is a substantial stretch of semi-arid steppe that
lacks sources of surface water between the Balikh and Euphrates. This land,
well suited to seasonal grazing, corresponds with a “boundary” between the
Euphrates and Balikh identified by Kozlowski and Aurenche (Kozlowski and
Aurenche 2005: Fig. 0.13). Second, the concentration of small settlements
is confined to the river valley and its tributaries, which are surrounded by
steppe. Therefore, a rich, low gradient, alluvial valley for agriculture, and
unlimited steppe for pasture made for ideal conditions in which to amass
a large number of settlements within a circumscribed region. That none
of the settlements grew to large size may have to do more with a pastoral
emphasis and type of social organization, than on intrinsic quality of the
land for agriculture. Nevertheless, current evidence may not be a good guide
to the eighth millennium BC, because some sites may have been buried by
alluvium. At Sabi Abyad I, the deepest levels were buried as much as four
metres below modern field level (Verhoeven and Kranendonk 1996: 25), and
around Sabi Abyad II about two meters have accumulated (Verhoeven 2000:
5). This blanket of deposition means that very small sites may be entirely
buried, and it is all the more remarkable that so many Pre-Pottery Neolithic
B sites have been discovered.

An important question about the Balikh is how it relates to the rich Harran
agricultural plain. Unfortunately there were no archaeological surveys
there before massive irrigation works were installed so that it may now be
impossible to recover representative evidence. A critical issue is whether
there were streams crossing the plain or whether it was largely a rich steppe
suitable for hunting or grazing, but less desirable for early settlement or
agriculture. According to Rosen (1997: 402), in the early Holocene there were
“well-sustained, gently flowing streams with a perennial or semiperennial
flow.” This favorable environment, coupled with the finding of early
Neolithic pottery at the hundred-hectare third millennium site of Kazane
Hoytk, as well as an obsidian bladelet in a Holocene terrace, indicate the
possibility of extensive Neolithic settlements (Bernbeck ez a/. 1996).

Because of the size and potential of the Harran plain to support early
agricultural settlements, one is justified in questioning whether the Balikh
sites were part of a larger constellation of societies to the north, or whether
they were independent. At the very least, because of the flat terrain, villages
on both sides of the present border would have been mutually visible.

While this paper has focused on small agro-pastoral settlements, on the
limestone hills surrounding Urfa there are a number of PPNB sites with
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circular structures whose roofs were supported by massive T-shaped pillars,
many of which are carved with images of wild animals. According to
Schmidt (20006), Gobekli, the only excavated example, was a temple center
serving a wide region (Curry 2008). This suggestion is reinforced by the fact
that, unlike most Neolithic sites, G6bekli is atop a prominent peak in the
Taurus foothills, distant from surface water, but overlooking a broad expanse
of hills and plains (Schmidt 2000). The site was optimized for visibility and
visual command over a huge stretch of land with abundant game and no
doubt stands of wild cereals. Moreover, the site is composed of a series of
pillared round buildings that seem to be individually identified with different
species of wild animals (Peters and Schmidt 2004). This site and others with
T-shaped pillars in the same region (e.g. Karahan Tepe: Celik 2000a, b) are
unique for the Pre-Pottery Neolithic A and Pre-Pottery Neolithic B.

If these sites were ceremonial centers one might envision a similar number
of Neolithic societies surrounding them. What has not yet been determined,
however, is the pattern of settlement around these sites. Do they stand in
isolation or in the midst of “normal” settlements like those in the Balikh?

The enormous effort to build these sites is unprecedented and can
scarcely have gone unnoticed in the Balikh if there were contemporary
settlements there. However, it seems that Gobekli and other similar sites
were abandoned about the same time as Sabi Abyad 1I was first settled, and
only further research will help us understand whether there is a connection
between these two events. If there is it may be as simple as the establishment
of fully functional agriculture that replaced the hunting-gathering emphasis
at Gobekli Tepe. Rosen’s reconstructed environment with abundant rainfall
and high water table seems well-suited to primitive agriculture (Rosen 1997).
In such a case, as farming took hold and expanded, people moved from the
foothills around Sanliurfa to the fields near Harran and thence to the upper
Balikh whose little springs and river recapitulated the Harran environment.
Whatever the source of the immigrants was, by the time the Balikh was
settled, the use of pillared buildings had gone out of fashion.

Even without considering the Harran plain, Balikh presents us with a
different geographic model of a society from that of Deh Luran. Unlike
the Deh Luran situation with separated nodes along the mountain front,
the Balikh has a series of settlements along the river without significant
spatial gaps. Here the society was encompassed within a linear length of
some 65 km, with the tightest cluster spread along 35 km. We should not
forget, however, that a substantial population of attached herders may have
occupied the adjacent steppe.
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BThe Khabur

The apparent late appearance and paucity of Neolithic sites in the Khabur
is puzzling. If for every small Neolithic site there should be 5-10 more
comprising a local society, why are there so few Aceramic or even early
Pottery Neolithic sites? (Fig. 5). The first reported and possibly oldest
Neolithic site is Fakhariyeh at the headwaters of the Khabur (Braidwood
1958). The enormous spring there, and further downstream at Seker al-
Aheimar and Feyda (Hole 1991, 2001), the river must have been the principal
attractions. If the situation had been like it was on the Balikh, there would be
many such sites along the river but survey has failed to find them. Similarly,
few Neolithic sites, whether Aceramic or Pottery Neolithic, have been
found during surveys off the river (Hole 1994a, 1994b, 1995; Lyonnet 1996;
Meijer 1986). As the example of Feyda shows, some sites are buried under
flood deposits, but this would apply principally to those that happened to be
affected by a river meander and/or lacked substantial architectural remains.
An early ceramic Neolithic site K-260, known only from surface indications,
sits in a most unpromising locale on the Jebel abd al-Aziz, perhaps a signal
that resources of the mountain figured in the settlement system (Hole 2004).

According to Nishiaki’s technological and stylistic analysis of the lithics,
“The Khabur basin was also populated by groups with a localized cultural
tradition, but they apparently kept closer ties with that of northern Iraq or
north-eastern Mesopotamia than with the west in the late Neolithic period”
(Nishiaki 2000: 91). This was also my impression when I considered the
relationship between the lithic traditions of the Zagros, the Khabur and
the Levant (Hole 1996), and it corresponds with Kozlowski and Aurenche’s
(2005) assessment as well.

Let us assume that the Khabur was settled only belatedly from the east,
perhaps toward the end of the Pre-Pottery Neolithic B or even early Pottery
Neolithic. Are there good reasons why this may have been the case? An
explanation would have to account for the fact that the middle Euphrates
has a long sequence from late Epi-Paleolithic; and the Balikh has Pre-Pottery
Neolithic B as well as a continuous sequence of Pottery Neolithic phases;
and the northern Jezirah of Iraq has substantial Pre-Pottery Neolithic sites,
followed by Pottery Neolithic sites in apparent sequence. Why then, should
the Khabur have only ephemeral traces of Aceramic periods, sparse early
Pottery Neolithic, and finally good representation of later Pottery Neolithic?
One might expect that the Khabur would have a set of sites during the Pre-
Pottery Neolithic B similar to those of the Balikh, especially around the
tributary streams that flow out of the headwater springs of the Khabur River
or the major wadis that drain the Tur Abdin in Turkey above the plains of
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the northeastern Khabur.

While the Khabur has not been as intensively surveyed as the Balikh, results
do not suggest that a large number of Pre-Pottery Neolithic B sites will be
found, although some 20 early Pottery Neolithic sites are known. It is well
to consider that the Khabur, unlike the Balikh, is a broad agricultural plain.
The headwaters of the Khabur River emanate from karstic springs that
coalesce in the single river a few kilometers downstream. Eastward there are
a series of wadis that drain the foothills of the Taurus at approximately the
Turkish border. The map (Fig. 5) shows a dense network of these wadis in
the center of the plain. While none of these is perennial today, historically
some were and all are still subject to seasonal flooding. Recent studies of the
fluvial geology indicate that there has been substantial deposition along these
wadis, potentially burying small sites (Deckers and Riehl 2007). A limiting
natural factor in the upper Khabur may have been that the well-drained soils
in this region, while rich, support dense native vegetation that would have
been more difficult to cultivate than the finer alluvial soils along the gently
meandering Balikh.

Another potentially promising area in the Khabur is the Radd marsh where
Harvey Weiss reports (personal communication) finding both Aceramic and
Pottery Neolithic sites. The Radd drains many of the wadis in the eastern
Khabur as well as some run-off from the Jebel Sinjar. It is possible that
this seasonal playa lake or marsh would have provided aquatic resources,
and arable land with a high water table suitable for agriculture. Similar wet
settings were exploited in Deh Luran and Khuzistan, as well as Neolithic
sites elsewhere (Sherratt 1980). In any case this region would have comprised
a distant and probably different society from that along either the northern
or western parts of the Khabur.

Despite the apparent potential of the Khabur for Aceramic Neolthic
settlement, I see reason to doubt that it will be found. As compared with
the Balikh, the Khabur is more remote from dynamic population centers,
such as the Euphrates, Harran or the Iraqi Jezirah. Once settlements were
established, it seems as if there was no major increase in sites until the Halaf
period which, incidentally, is contemporary with population growth in
Deh Luran. The upper central Khabur Basin is the location of the modern
large towns Amuda and Qamishli, which lie along a major route into the
mountains. These factors, coupled with rich agricultural potential, gave rise
to the modern city of Qamishli/Nisibin which lies over a large Neolithic site.
Apparently this favorable location has sustained settlement for millennia.
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I see the developments in the Balikh and Khabur valleys as being somewhat
different although the economies, based on mixed farming and herding
may have been similar. While settlement on the Balikh was essentially
linear along the river and its tributary wadis, that of the Khabur was more
extensive because of the broader distribution of surface water. Based on
inferred potential, at least three distinct societies may have emerged (Fig.
6). While these could have formed during the Aceramic Neolithic, there is
insufficient evidence to support such an hypothesis. Rather, it is probable
that it was only in the Pottery Neolithic that there were sufficient numbers
of settlements to sustain viable, distinct societies. One was based on the
headwaters of the Khabur and included Seker and Feyda, with K-260 a
possible seasonal component of this early society. A second society, so far
undiscovered, would have emerged in the central northern sector along
the Turkish border in the vicinity of Amouda (the Dara society). A third
society would be found around the Radd Marsh. Each of these regions has a
different mix of potential resources that would allow for regional adaptations
and interactions. Such a geographic subdivision is also suggested by stylistic
variability in Chalcolithic and Bronze Age ceramics. It may not be a surprise
then that this postulated distribution of Neolithic societies parallels the
recent Christian, Kurdish, and Arab settlements, each of which has its own
adaptation to agriculture and herding,

B Conclusions

By reviewing Neolithic settlement in three regions of the Near East I
have identified three different spatial arrangements of what I have termed
Neolithic societies. Each society was composed of many separate settlements
and perhaps pastoral camps, collectively holding some hundreds of people
who were in face to face interaction and thought of themselves as a coherent
social entity. The spatial extent of any society consisted of the settlements
and their surroundings as well as distant resources and interactions with
other societies. While people in all the societies probably lived in similar
ways farming, herding, collecting and hunting, owing to unique geographic
factors, they were expressed in different settlement patterns. The Deh Luran
case is one of separated nodes formed at small alluvial plains along the front
of the Zagros Mountains. Movements and interaction would have occurred
in a north-south direction, with seasonal forays into the mountain pastures.
The lack of evidence for substantial clustering of sites at each node may
result from burial of sites, although demonstrated interrelations among sites
along this front suggest a more open than a closed system. In the case of the
Balikh, there is also a linear distribution, but of sites along the river and its
tributaries. Here, within a short distance, there are enough sites to comprise
a viable society with potential interactions to similar clusters on the Harran
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plain and to the south at the Euphrates River. The Khabur case, with its
much broader arable land surface could easily hold at least three societies,
each of which could exploit resources outside its immediate territory.

A second conclusion from this review is that there were significant
differences in the timing of Neolithic settlement in each region. I see this as
related primarily to history. That is, the first agrarian communities gradually
spread into favorable contiguous regions, a process that took variable lengths
of time and no doubt involved indigenous hunter-gatherers who might have
welcomed or impeded the introduction of agriculturalists. Both Deh Luran
and the Khabur were settled relatively late, perhaps because of their remote
location from the sources of agricultural innovation. The reasons why
neither region experienced the kind of dynamic developments that occurred
during the Pre-Pottery Neolithic B in the Levant cannot be determined with
available evidence.

This review has pointed up some problems that must be overcome if we are
to truly understand the nature of Neolithic societies. First and foremost,
regions must be more intensively surveyed. Even when, as in the Balikh,
surveys have been intensive and backed up by good stratigraphic excavations,
there remain questions about how the geomorphic changes have affected the
visibility, or even the existence, of sites. A similar situation exists for Deh
Luran where we have discovered essentially all sites that are exposed at the
surface, but we know nothing about what lies under some four meters of
alleviation. Surveys for Neolithic sites in the Khabur have barely scratched
the surface and I hope this paper will stimulate further work, especially in
the areas where I postulate the existence of Neolithic societies. Finally, we
need more radiocarbon dates on well-excavated strata and sites in critical
locales to enable determination of contemporaneous occupations and the
sequence of developments among sites and between regions.

We have a long way to go before we understand the way societies advanced
across the Near East, adapting to new circumstances of local environments,
as well as to episodic climatic or other environmental changes. The different
histories and developmental trajectories experienced in each region can
only be understood when we take into account the both the environmental
potential and the wider sustaining and cultural areas. I have focused in
this paper on the interactions between landscapes and human economic
adaptations. Clearly, however, “man did not live by bread alone” and food is
seldom the main topic of conversation in any society. Rather there is a world
populated by people, spirits, gods, and a host of life forms in a landscape
that cycles through daily and seasonal changes. How the people apprehended
such matters undoubtedly influenced their lives on the land, but I remain
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CHAPTER

Hakan Yigitbasioglu

Geological and geomorphological features
of the upper drainage areas
of the Euphrates and Tigris

HBIntroduction

In this brief paper a general outline of the geological and geomorphological
context of Neolithic sites in Southeastern Anatolia is provided. Attention is
paid to: geology, volcanism, paleoclimate, and the setting of Neolithic sites.

B Geology

The upper drainage systems of the Euphrates and Tigris Rivers developed in
the complex geological and geomorphological structure of Eastern Anatolia.
During the Lower Pliocene (3.4-1.6 million years ago) the tectonic Africa
Plate was slowly moving to the north, and the landscape was marked by
large lakes. In the Middle Miocene (15.9-11.6 million years ago) the Arabian
Peninsula collided with a part of the African Plate. This collision was the
beginning of a new era: the Neotectonic. Now, Anatolia’s landscape changed
totally. Due to tectonical compression and uplift, Eastern Anatolia was
turned into a very mountainous region, marked by intramontane basins and
faults. Important faults are the North Anatolia Fault (NAF), and the East
Anatolia Fault (EAF). Both faults still have a very high earthquake potential.
In the Southeast, however, Anatolia was marked by plains. The clash of the
African and Eurasian continents caused a contraction of the Tethys Sea,
resulting in a depletion of atmospheric moisture (Bozkurt 2001). Thus,
rainfall was significantly reduced.

B Volcanism

Volcanism started in the middle Miocene, and continued up to the Middle
Ages. Many high volcanic mountains can still be found in Anatolia, e.g. Agri
Dagi/Ararat (with 5,137 m the highest mountain of Turkey), Tendurek (3542
m), Suphan Dagi (4,058 m) and Nemrut Dagi (3,050 m). The obsidian flows
of these and other volcanoes were intensively exploited by Neolithic people
(Fig. 1). The obsidian from northeastern Anatolia was part in both local
and regional exchange networks, having been transported as far away as the
southern Levant and the Persian Gulf.

HPaleoclimate

Just after the Last Glacial Maximum (LGM), approximately 20,000 years
ago, climatic conditions in the Near East were still quite unfavourable, and
characterized by an arboreal vegetation. Summers were short and cold,
and rainfall was insufficient to support rich vegetation. It seems that the
Anatolian Plateau, however, remained inhabited. During the Bélling-Alleréd
phase (12,000-11,000 cal BC) thermic and luviometric conditions improved.
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Fig. 1. Obsidian flow at Nemrut Dag.

A severe deterioration set in during the Younger Dryas (11,000-10,000
cal BC); the climate became arid and cold, even more so than it had been
during the LGM. In the Near East, the Younger Dryas (at the end of the
Epi-Paleolithic period) was characterized by a general decline in the cultural
development and by a return to mobility. After the Younger Dryas, in the
Early Holocene, humidity and heat again increased. Oak forests were re-
established, first in the western Taurus Mountains, later extending to the
east and south (oak needs summer rains and an average minimum amount
of precipitation of 600 mm/yr). In the most ecologically most favourable
regions (e.g. the Euphrates and Tigris valleys) permanent settlements were
now established. From 8000 cal BC onwards mild winters and humid
summers, resulting in a temperate/warm arboreal vegetation characterized
the Near East. This was a phase of a Climatic Optimum which lasted for
nearly 3000 years, with short fluctuations around 7200 cal BC (Gérard and
Thissen 2002).
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BThe Euphrates and the Tigris

The Euphrates originates in the high plateaus of East Anatolia (ca. 94% of
the river’s water originates in this area). Its catchment area in Anatolia is
approximately 101,000 km”. The river is 2,700 km long and drains an area
of 444,000 km” (Fig. 2). The Karasu, the Murat, and several other Turkish
rivers join near Elazig, in eastern Turkey, to form the upper Euphrates. The
maximum discharge of Euphrates is 5,374 m’/sec and minimum discharge
is 113 m’/sec. The river flows through steep canyons and gorges in its upper
drainage area. This is the reason why big dams are built in the Anatolian
Euphrates.

The Euphrates (and the Tigris) receives winter rains, which combine with
spring snow-melt to produce maximum river discharge in April and May.
The winter crop is planted when the rivers are at their lowest levels. The
rivers rise towards harvest time. Thus, it seems that simple floodwater
farming involving use of residual soil moisture had been part of Neolithic
agriculture in the Near East from the very beginning (Roberts 2002: 173).

The Euphrates was meandering through large plains at the beginning of
the Pleistocene, when these large plains had developed under humid-warm
conditions. However, during the Late Pleistocene the Euphrates cut itself
into these plains and bed rock. Thus, deep gorges occurred which some
gorges used building for dams. Today, there are four Euphrates terraces. The
oldest terraces (T'1 and T2) are situated respectively 100-80 and 70-50 meters
above the present river level. T1 is especially large near Samsat, and traces of
Upper Paleolithic occupation have been found here. The younger terraces T3
and T4 terraces are situated respectively 30-25 and 15-10 m above the river.
In this period Euphrates deep gorges were shaped. On T3 and T4 many
Neolithic settlements have been located.

The Tigris also originates from in the high plateaus, more in particular it
stems from Hazar lake. The catchment basin of the tiver is 38,280 km”. The
average discharge is 629 m’/sec. The Upper Tigris valley has been intensively
inhabited since the Neolithic period. One reason for this may be that the
Upper Tigris valley is a natural passageway between Anatolia - with its rich
natural resources (e.g. obsidian) - and Mesopotamia (including Eastern Syria),
with its limited resources.

The 4-5 m high terrace of the Upper Tigris valley was formed as a result
of three cycles. The first one resulted in the formation of Late Pleistocene-
Early Holocene channel and floodplain materials composed of coarse
gravel and sandy silt layers. At ca. 6000-5500 BC Late Neolithic settlements
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were founded on this floodplain. The second cycle occurred during the Early
Chalcolithic (5500-4000 BC), and Early Bronze Age (4000-2650 BC), as
indicated by archaeological sites of these periods. The third and final cycle
is represented by 1-2 m thick yellowish-orange flood deposits which can be
dated to the end of Early Bronze Age (2800-2650 BC). Floods which took
place in this last cycle eroded earlier occupation mounds (Dogan, 2004).

Fig. 2. Catchment areas of the Euphrates and Tigris.
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B Neolithic sites

An especially well-known Neolithic site in the Tigris region is Cayonii (e.g.
Ozdogan, 1999). This site is located on the north bank of a small tributary
(Bogazcay) of the Upper Tigris. More in general, the site is situated in the
Ergani Plain, which is part of the foothills of the Taurus Mountains. This
area is part of the northern arc of the so-called Fertile Crescent.

Cayonii was occupied from approximately 7250 BC to 6750 BC, i.e.
throughout the Pre-Pottery Neolithic B period. At the time of habitation,
the site was surrounded by steppic forests of oak and pistachio trees. A
small stream and a low eroded limestone ridge separate Cayonu from the
neighbouring village of Hilar. This perennial stream, a tributary of the upper
Tigris, drains the small plain of Ergani, and it would have been an important
water and fishing source for the inhabitants of Cayont.

Cayoni and other aceramic sites (e.g. Asikli Hoyiik, Nevali Cori) provide
evidence for extensive use of wood, as indicated by burnt fragments of
wooden construction material (posts, roof poles, ladders, furniture, etc)

(Kuniholm 1997).
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Fluvial surfaces along the Khabur River
near Tell Seker al-Aheimar
and their palaeoenvironmental implications

BIntroduction

Tell Seker al-Aheimar in northeast Syria is an archaeological site along the
Khabur River, a major tributary of the Euphrates River. The site is located
about 25 km southeast of the Syrian/Turkish border (Fig. 1), adjacent to
one of the distinct meander bends of the Khabur River (Fig. 2). In general,
the landscape around the tell is flat and can be regarded as an alluvial plain
formed by the Khabur River. This landscape can be divided into a series of
fluvial surfaces.

Tell Seker al-Aheimar is located in a semi-arid environment with a mean
annual precipitation of about 300 mm (Evans and Greeken 2004) and a
mean annual temperature of about 18°C (Kattan 2001). The area around the
tell is underlain by Quaternary alluvial and lacustrine deposits mainly from
Cretaceous to Pliocene limestone and matl bedrocks (Kattan 2001). Small-
scale fissure eruptions in the Quaternary also account for the exposure of
basaltic rocks to the east of the tell (Fig. 1).

In this paper, fluvial landforms around Tell Seker al-Aheimar are classified
on the basis of geomorphological and sedimentological surveys, and the
palacoenvironment responsible for their formation is discussed.

B Classification of fluvial landforms

In order to understand the basic structure of fluvial landforms in the
study area, ten topographic cross sections perpendicular to the course of
the Khabur River near the tell were constructed, using a hand level and a
measuring tape. One section (L5) goes through the tell; four sections (L1
to L4) are located upstream of the tell; and five sections (L6 to L10) are
located downstream of it (Iig. 3). Some section lines are not straight due
to inaccessibility of private lands and buildings. The topographic sections
are depicted in Figs. 4 and 5. As the origin of the graphs corresponds to
the central point of the river bed, the graphs illustrate the relative height
from the river bed. As illustrated in Fig. 5, three geomorphological levels,
characterized by the frequent occurrence of relatively flat surfaces, can be
detected at heights of respectively (1) ca. 2-3 m; (2) ca. 4-5 m; (3) ca. 9 m
above the river bed. The lowest level can be regarded as a floodplain, as its
surface still may be inundated. The other two levels represent river terraces.
Minor surface undulations reflect their non-cyclic formation processes, as
well as the effects of soil erosion after terrace formation. The formation
processes are indicated by the occurrence of palacomeander channels near
the tell, showing the northward migration of the meander bend of the
Khabur River to the northeast of the tell (Fig. 2). The floodplain and terraces
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can be widely observed in the field (Figs. 6 and 7). Higher terrace surfaces,
ca. 15 m above the river bed, also occur (Fig. 8), although they have a limited
distribution.

From the above observations, river terraces in the study area can be divided
into three levels: High (relative height of ca. 15 m), Middle (9 m) and Low
(4-5 m). The Low terraces commonly occur along the Khabur River, and
their width perpendicular to the river is usually a few hundred meters. The
Middle terraces occupy a much larger area (usually more than 500 m in
Fig. 1. Aster satellite image showing the . .
Khabur River and the location of Tell Seker Width), although parts of their surfaces have been lowered by few metres due

al-Aheimar. to soil erosion.
1-3: Location numbers (see text).
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Fig. 2. Quickbird satellite image showing the

area around Tell Seker al-Aheimar.

4-5: Location numbers (see text). Fig. 3
Fig. 3. Location of ten topographic sections.
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Viewed from downstream. The origin is the central point of the river bed.
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Fig. 5. Composite diagram of topographic cross sections.

Viewed from downstream. The origin is the central point of the river bed.
Fig. 6. Floodplain and Low terrace near Tell Seker al-Aheimar.

Viewed from another tell on the left bank (see Fig. 2 for location).
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Middle terrace
Low terrace

Fig. 8

Fig. 7. Middle terrace, Low terrace and floodplain at ca. 2 km upstream from the tell (Loc. 1). See Fig. 1 for location.
Fig. 8. High terrace and floodplain at ca. 2 km upstream from the tell (Loc. 3). See Fig. 1 for location.
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Fig. 9. Outcrop of deposits of Low
terrace at Loc. 1.

See Fig. 1 for location.

Fig. 10. Floodplain deposits exposed
along an artificial trench at Loc. 2.

See Fig. 1 for location.

Fig. 11. Interior of an oncoid exposed on
the river bed.

The particle consists of a small core
(flint), surrounded by concentric calcite
layers.

Fig. 12. XRD charts of coating layers of
an oncoid.

C: calcite, G: gypsum. Samples were
taken from inner, middle and outer
layers.
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BFluvial deposits

The deposits that form the fluvial landforms in the study area were
investigated in the field. Fig. 9 shows deposits exposed on the scarp of
the Low terrace about 2 km upstream from the tell (Loc. 1; Fig. 1). The
uppermost 1.5 m of the deposit consists of non-bedded or weakly-bedded
fine material, which can be regarded as flood loam. Below the uppermost
layer we observed more bedded deposits with a thickness of ca. 1.5 m and
gravel of ca. 5 cm in diameter. These deposits are further underlain by
bedded layers of coarser gravel with diameters of ca. 10-20 cm. An artificial
trench cut into a floodplain about 1 km downstream from the tell (Loc. 2;
Fig. 1) revealed a similar stratigraphic sequence (Fig. 10). Although we did
not find a good outcrop of deposits of the Middle terraces, observations at
several wells excavated from the terrace surfaces indicate that these deposits
are similar to those of the Low terraces and the floodplains.

The observed deposits appear similar to those shown in sedimentological
models of fluvial deposition by a meandering river (e.g. Praser 1989) in that
lower, relatively coarse and bedded lateral accretion deposits are overlain by
upper, finer flood loam with less distinct bedding. However, the observed
gravel size, typically 5 to 20 cm, is too large for low-gradient meandering
rivers like the Khabur. Therefore, we investigated the gravels in these
deposits as well as those exposed on the modern river bed in detail.

Although the gravel appear to be rounded particles of limestone, their
interiors show that most of them consist of several concentric layers which
developed around a core, such as a piece of flint or a shell (Fig. 11). XRD
(X-ray diffraction) analysis of the coatings of one of the gravel particles
indicated that they mainly consist of calcite although the outer coating
includes gypsum (Fig. 12). Therefore, the gravel particles are so-called
oncoids, a type of tufa formed in a shallow-water environment due to the
alteration of wetting and drying (Pedley e a/. 1996; Carthew ¢z al. 20006). The
occurrence of gypsum in the outer coating indicates that the oncoids in the
study area formed in the past because at the final stage of their formation,
slower development of calcite coating permitted inclusion of precipitated
gypsum. The core materials of the oncoids are small and were originally
transported by the river. Therefore, the original deposits of the Middle
terraces and lower surfaces are regarded as typical deposits of a meandering
low-energy river.

The deposits of the High terraces differ significantly from those of the lower
surfaces. An outcrop of the deposits at ca. 2 km northeast of the tell (Loc. 3;
Fig. 1) shows that they consist of well-bedded thick sandy sediment without
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Fig.13. Outcrop of deposits of High
terrace at Loc. 3. See Fig. 1 for location.

typical reddish flood loam and oncoids (Fig. 13). The facies of the deposits
are analogous to those of sandy braided rivers (e.g. Bristow 1993). The entire
thickness of the sandy deposit is unknown but observations at Location. 3
suggest that it is more than eight meters thick.

B Chronology of fluvial surfaces

Eight sediment samples were collected from fluvial deposits in order to
estimate their ages, using optically stimulating luminescence dating (OSL).
Two samples were taken from the High terrace (Loc. 3), three from the
Middle terrace (about 200 m west from the western edge of the tell; Loc. 4
in Fig. 2), two from the Low terrace (about 400 m from the ecastern edge of
the tell; Loc. 5 in Fig. 2), and one from the floodplain adjacent to Location 2.
Quartz grains (on which OSL dating is usually based) in the sediment were
analyzed at Department of Geosciences, National Taiwan University, using
Risoe TL/OSL-DA-15 and the SAR protocol (Murray and Wintle 2000). So
far, two samples have been dated: one from the floodplain, and the others
from the High terrace. Both the samples were taken from the uppermost
part of deposits close to the surface. The former yielded an equivalent OSL
dose of 0.25 £ 0.1 Gy, and the obtained annual dose rate (1.61 mGy yr")
yielded an age of 200 £ 100 years ago. This age, close to the present, points
to the optical resetting of quartz grains, meaning that OSL technique can
be applied to fluvial sediments in the study area. One of the other samples
yielded an equivalent dose of 44.4 = 7.9 Gy and an age of 27,600 £ 4,000
years ago. This age is considered to be a minimum date because some of
the aliquots used showed dose values somewhat larger than the average.
The other sample yielded an age of 37,000 £ 4,000 years ago, supporting
the above inference. As the samples were taken from the uppermost part
of the deposits, the accumulation of sand to form the High terraces can be
correlated with Marine Isotope Stage (MIS) 3 (ca. 30,000 to 60,000 years

ago).

A surface of the Low terrace is located between the northern part of the
tell and the Khabur River (Fig. 6). The topography of the tell indicates that
part of it was lost due to lateral erosion by the Khabur River. Moreover,
an excavated area at the northeastern part of the tell suggests that the
accumulation of the Low-terrace deposits was ongoing during PPNB
occupation, as indicated by interfingering of tell deposits and fluvial layers.
Therefore, the age of the Low terraces can be correlated with the period of
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tell occupation, i.e. MIS 1 (Holocene).

The inferred ages of the Low and High terraces suggest that the Middle
terraces were formed in MIS 2, including the Last Glacial Maximum
(LGM). Although this inference needs to be verified by additional dates, it is
presented here as a hypothesis for the palacoenvironmental reconstruction.

HPalaecoenvironment

On the basis of the geomorphological and sedimentological
characteristics of the fluvial surfaces and their inferred ages, the following
palacoenvironmental reconstruction is offered.

During MIS 3 (ca. 30,000 - 60,000 years ago), the Khabur River in and
around the study area was braided with abundant sandy sediment, leading to
fluvial deposition of at least several metres. This sedimentary environment
reflects a large sediment supply from the upstream area, as well as abundant
water supply which allowed for sediment transport.

During MIS 2 (ca. 10,000 - 30,000 years ago), the river condition changed
from braided to meandering and fluvial erosion took place to form the
Middle terraces. The erosion was severe, as indicated by the current limited
distribution of the High terraces and the extensive distribution of the Middle
terraces. Lateral erosion by the meandering river was pronounced, although
the scale of river incision was only about six meters (from 15 m to 9 m above
the present river). The extensive erosion seems to reflect the high availability
of water but the lack of thick sedimentation and the change from braided to
meandering conditions indicate significant decrease in sediment supply from
the upstream area.

The oncoids in the study area seem to have been formed in MIS 2. As noted,
they are thought to be formed in the past and do not occur in the deposits
of the High terraces. Oncoids were regularly found during the excavations
at the tell. It seems that in the Early to Middle Holocene people brought
oncoids to the tell where they used them as part of buildings, indicating
that oncoids formed before the early Holocene. Thus, oncoids found in the
Holocene fluvial deposits can be regarded as “lag-deposits™ originally derived
from the deposits of the Middle terraces. The formation of oncoids in MIS
2 indicates high water availability at that time, which agrees with the above
inference from landforms. Stagnant water seems to have been present on the
wide floodplain provided by lateral erosion.

In MIS 1 (since 10,000 years ago), further erosion resulted in the Low
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terraces and the floodplain, but the scale of erosion was much smaller than
that suggested for MIS 2. This observation indicates that the erosive power
of the Khabur River decreased significantly. Especially in the Late Holocene,
after the formation of the Low terraces, fluvial erosion was fairly limited.
The decreased fluvial erosion in MIS 1 seems to be related to decreased
surface water availability due to increased evaporation as well as increased
vegetation cover that protected river banks.

The above reconstruction is in line with a number of previous
palacoenvironmental studies in areas adjacent to the Khabur valley. High
humidity in Syria during MIS 3 has been inferred from pollen analysis,
zoological studies and sedimentological analyses (e.g. Niklewski and Van
Zeist 1970; Akazawa et al. 1999; Oguchi and Fujimoto 2002). These wetter
conditions correspond well with the large sediment transportation and
deposition by the braided Khabur River during MIS 3. During MIS 2 the
Near East was generally arid (e.g. Van Zeist and Bottema 1982; Baruch
1994). However, it also was characterized by occasional high water levels in
lakes, especially in Anatolia (e.g. Kuzucouglu ez al. 1999; Roberts ez al. 1999).
This suggests that reduced evaporation under a cold climate in and around
the LGM led to the presence of surface water. Such conditions may have
facilitated continuous fluvial erosion and oncoid formation, while reduced
flood intensity may have led to the disappearance of sand deposition and
channel braiding. The passing of storm tracks and resultant increase in
rainfall at the end of MIS 2 (Henry 1989) may also have facilitated fluvial
erosion. The weaker fluvial processes in the late Holocene, compared to the
carly to middle Holocene, agrees with changes in rainfall intensity suggested
by previous studies in the Near East (e.g. Bull 1991; Wick ez a/. 2003).

The beginning of human settlement at Tell Seker al-Aheimar in the Early
Holocene (PPNB) may have been related to the amelioration of the climate
which increased the availability of natural resources such as plants and
animals. However, decreased fluvial erosion in the Holocene must have
been another important factor, permitting long-term settlement at the tell.
Although part of the tell was eroded during the period of occupation, people
wete able to live on the tell for thousands of years because of limited erosion.

As noted above, our research, including the further dating of the sediment
samples, is still ongoing. The palacoenvironmental reconstruction offered
here is a first preliminary assessment. On the basis of more data, we plan
to prlovide a more complete scenario of the palacoenvironment in the study
area.
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CHAPTER Climatic events during the Neolithic
in central Turkey and northern Syria

Kaoru Kashima
and Kotaro Hirose

EIntroduction
Konya Basin and Lake Tuz (Fig. 1)

The Younger Dryas, a world-wide cold epoch, about 11,000-10,000 BC, was
a major threshold for both climate and human societies in the Near East.
Just after the Younger Dryas, the climate ameliorated, and the Neolithic
way of life was gradually implemented. As it is well-known, the Neolithic
was marked by important developments, such as the cultivation of plants,
domestication of animals, sedentism, and production of ceramics. Moreover,
the natural environment, including precipitation, temperature, groundwater,
vegetation, fauna e, also drastically changed.

°
ANKARA

ANI(.AFIA
Kayseri

Lake TE:
Konya

I |
Lake Seyfe

Fig. 1. Research area in the central part
of Turkey.
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After the Younger Dryas, the climate was presumed to be warm and stable.
However the ice-drilling cores in Greenland and Antarctica since 1990’s
revealed the drastic global cooling occurred during the Neolithic. It stared
about 6,600 years BC, and became the coldest epoch at about 6,200 years
BC. After then it turned to be warm again about 6,000 - 5,800 years BC
(Alley et al. 1997; Rohling and Pilike 2005). It was a global climatic event,
and was reported from a lot of areas, including oceans surrounding the
Middle East (Meyers and Negri 2003; Sperling ez a/. 2003).

In 1991 a geo-archaeological research project in Turkey and Syria was
started. The project is part of the excavation of Kaman-Kalehdytk by the
Japanese Institute of Anatolian Archaeology, and the excavation of Tel Seker
al-Aheimar by the University of Tokyo. The project is a multidisciplinary
research program, focused on the environmental history of the Neolithic
and later periods in this region. More in detail, our research is aimed at
a high resolution environmental reconstruction for central Turkey and
northern Syria in order to make clear the climatic development during the
Neolithic, and its impact on human societies. We undertook field surveys
at inland lakes and marshes surrounding archaeological sites in the Konya
basin in central Turkey (Lake Tuz, Lake Ak, Lake Seyfe, Kayseri and Kaman
Kalehdyiik), and Lake Khatouniyeh in northeastern Syria.

HPaleo-environmental changes in central Turkey

The Konya basin is located in the southern part of the Anatolian Plateau.
A huge lake once covered almost all of the basin, but this has completely
disappeared now. Eroll (1978) presumed that the lower terrace group that
included three terraces of this lake was formed by lake level fluctuations
during the Holocene. However, C!*dates from the terrace deposits made it
clear that they were formed during the Pleistocene, the youngest one having
been formed during the Younger Dryas period (about 11,000 years BP;
Roberts 1983)

In 1991, we made a drilling in the center of the basin, ca. 20 km east of the
city of Konya. Successions of diatoms and chemical components seem to
indicate glacial and inter-glacial changes during the Late Quaternary, but
we could not recognize clear Holocene lake deposits (Kitagawa and Yasuda
1997). We dated the terrace deposits by means of shells found in them. On
the basis of the resulting twelve C!* dates we distinguished 6 terrace levels,
with the lowest terrace dated at 10,9502460 years BP (non-calibrated), which
can be correlated to the Younger Dryas period (Naruse ef al. 1997).

Subsequently, in 1995-1997, we took drillings at Lake Tuz. This is a shallow
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Fig. 2. Diatom assemblages at CAK core
at Lake Ak, east of Konya, Turkey.

salt lake, the second largest lake in Turkey, located northeast of the Konya
basin. We took eight drillings in Aksaray, northeast coast of Lake Tuz, where
Eroll (1978) traced lake level fluctuations during the Holocene. We identified
three layers of lake deposits, dated ca. 11,000-20,000 years BP. These layers
were deposited due to cyclic lake level changes at the final stage of the
Pleistocene. We could, however, not trace lake level changes after 11,000
years BP (Kashima 2002).

The results of our drillings in the Konya basin and in Lake Tuz indicate
that the peaks of lake levels in both basins occurred during the Late Glacial
Maximum (LGM, about 20,000 years BP, non-calibrated) to the Younger
Dryas period (about 11,000 years BP, non-calibrated). Lakes were much
larger and about 30 m higher than at present. After the Younger Dryas,
water levels decreased, and the lakes became much smaller. Expansion of
lake areas did not occur during the Holocene.

Lake Ak and Lake Seyfe

Lake Ak is located about 150 km east of Konya. Almost part of the lake was
dried, and changed to be marsh. Kuzucuoglu e /. (1999) took two drillings
in the marsh, in order to establish environmental changes during the Late
Quaternary. The diatom assemblages taken from the cores made it clear that
the lake salinity changed as a reaction to glacial and inter-glacial climatic
fluctuations. Lake salinity was low in the Last Glacial period (Kashima 2003)
(Fig. 2).
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In the upper parts of the cores we identified lake deposits dating after the
Younger Dryas period. Diatom assemblages taken from the cores indicate
a salty marsh which changed to a fresh water lake between 5,900 and 4,600
years BP (non-calibrated; about 3,500-4,500 BC calibrated). The diatoms
indicate fluctuations in lake environment from salty (dry) to fresh water
(humid) after 4,600 years BP. However, we could reconstruct details of
environmental fluctuation, due to several sedimentary hiatuses in the upper
part of the cores (KKashima 2003).

Lake Seyfe is located about 200 km northeast of Konya and about 100 km
north of Lake Ak. It was a salt lake, that has now been taken into cultivation.
In 2001, a series of drillings were placed at a transect running from the
shore to the center of the lake. It appeared that there were two lake deposits
consisting of organic sandy clay with a large number of diatoms. The
lower lake layer was dated at 17,000 -18,000 years BP (non-calibrated), i.e.
immediately after the Last Glacial Maximum when huge lakes were formed
in the Konya basin (Ishimaru and Kashima 2002) (Figs. 3 and 4).

The deposition of the upper lake layer started about 5,000 years BP (non-
calibrated), about 4,000 BC (calibrated). During this time diatoms from the
marshes of lake Ak indicated fluctuations of the lake environment from salty
(dry) to fresh water (humid). However, because the sedimentary rate was very
slow, it was not possible to establish the age of each of these environmental
fluctuations (Figs. 3 and 4).

Kiiltepe and Kaman Kalehiyiik

Similar water level changes were observed at ponds and marshes near
archaeological sites in central Anatolia. Kiltepe is one of the most important
archaeological sites of the Middle Bronze Age in this area. The site is located
in a small basin 20 km northeast of Kayseri, about 200 km northeast of
Konya. It mainly consists of an extended palace (Kanzs) and a lower town for
merchants (Karum). Kiltepe prospered as a trade center between Anatolia
and Mesopotamia in the Middle Bronze Age. It was destroyed in the early
part of the Late Bronze Age, probably by rulers of the Old Hittite Kingdom.

In 2003, we made two drillings at the marshes surrounding Kiiltepe, which
were former lakes. The samples reached the bottom of the marsh sediments.
A lithologic (grain size) analysis and micro-paleontological analyses (diatom
and pollen) made it clear that there were three cyclic changes of water levels
at the marshes (Kashima ez 2/ 2005) (Fig. 5).

The peaty clay of the base of the lowest marsh deposit was dated about 4,500
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BC (calibrated). After that period, the initial lake was buried by fluviatile
sediments. The second lake was formed about 2,000 BC (calibrated). This
lake gradually dried up again. The most recent lake deposition was dated
about 1,000 AD (calibrated) (Kashima ez a/. 2005) (Fig. 5).

Kaman Kalehoytk is a large archaeological site which is located 100 km
southeast of Ankara. It was an important city in the Bronze Age and the
Iron Age. Near the site there was a small lake, which is now buried. Drillings
in the former lake indicated two periods of high water. The youngest high
water level was dated at 2,000 BC (calibrated) by C" dates, while the older

level was pre-Early Bronze Age, considering the archaeological remains. The
lake was buried artificially after the Roman Period (Kashima 2000).
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Fig. 6. Location and drilling views at Lake
Khatouniyeh, East Syria.

WPaleo-environmental changes in northeast Syria
(Lake Khatouniyeh)

Lake Khatouniyeh is located about 50 km east of Hassake in the Khabur
region in northeastern Syria. It is a small lake with slightly salt water. A large
terrace surrounds the lake. The terrace is more than 10 m higher than the
present lake level, and the terrace area is much wider than the present lake.
The terrace was probably formed during the Late Quaternary (Fig. 6).

We took two drillings at the north side of the lake, and reached the base
of the deposits at 6.3 m below the present lake level. Two C'* dates were
obtained from lake deposits. The most recent lake deposition started about
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Fig. 7. Drilling core and radiocarbon
datings at Lake Khatouniyeh, East
Syria.

date

8,500 BC, i.e. at approximately the beginning of the so-called Climatic
Optimum in the Near East (Fig. 7).

The sediment of the most recent lake contained a large number of diatoms,
ostracods, and seeds of water plants. Diatoms were particularly abundant
in the sediment between 0.0-3.2 m depth. The dominant diatoms were
Cymbella microcephala, Cymbella pusilla, Fragilaria pinnata, Mastogloia elliptica, and
Synedra ulna. These diatoms are typical of inland saline and freshwater lakes
in Turkey and Syria. In the deposits between 3-6 m diatoms decreased, but
were still enough to reconstruct the paleo-environment (Figs. 8 and 9).
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Ostracods were quite evenly distributed in all samples. The dominant species
were Cyprideis sp., Darwinula stevensoni, and Limnocythere sp., all indicative of
salt water. The number of ostracods from sediments fluctuated, with peaks
at -0.5 m, -2 to -4.25 m, -5.0 m and -5.5 m. Seeds of water plants were found
in most of the sediments. They were especially abundant at depths of -1.8 to
-3.2m, and at -5.5 m (Figs. 8 and 9).

The above-indicated changes clearly indicate changes in water salinity of
the lake. In short: the present lake formed at a depth of -5.5 to -6.0 m,
and the salinity of the lake soon increased, as indicated by a dominance of
saline water ostracods above -5.5 m. The situation quite suddenly changed
at -3.2 m. According to the diatom assemblages, the salinity of the lake was
estimated about 5 -10%o in sediments of 1.8-3.2 m in depth, i.e. nearly the
same as that of the present lake. Abundant seeds of water plants in these
deposits supported the low salinity environment. Subsequently, salinity
gradually increased to 25%o in deposits at depths of -1.7 to -0.5 m. Ostracods
were abundant at -0.5 m. Above -0.5 m, the salinity decreased to the present-
day level of about 6%o.

Two C'* dates were taken from the drilling core. Presuming a constant
sediment deposition between the dates, the layer indicative of the above-
noted sudden environmental change at -3.2 m depth is provisionally dated
at ca. 6,700 BC. The apparent sudden decrease of the lake level suggests
that the lake level rose and that the climate became more humid. This trend
continued until ca. 5,000 BC, after which it became dry.

B Climatic events during the Neolithic

On the basis of our drillings the following reconstruction of the climate
during the Neolithic in northern Syria and central Turkey is offered.

At ca. 11,000 BC the climate improved after the cold event of the Younger
Dryas. This global warming could be observed in the data from all our
drillings. A more humid environment started during the Neolithic, as could
clearly be observed in the drillings from Lake Khatouniyeh in northeastern
Syria. Holocene sedimentation of the lake began at about 8,500 BC, and at
about 6,700 BC a peak in humidity was evident.

In contrast to this, a dry environment continued during the Neolithic in
central Turkey. In the area about 150-200 km east or northeast of Konya
basin humidity increased at ca. 4,500 BC, as marked by small lakes and
marshes, and globally temperatures became more stable. However, a dry
climate continued in the Konya basin and the area of Lake Tuz in the central
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and southern part of the Anatolian Plateau.

Recent drillings in deep sea sediments indicate that environments in the
eastern part of Mediterranean Sea changed significantly at ca. 8,500 BC,
0,700 BC and 4,500 BC. They were influenced by changes in temperature
and changes of water flow from the Nile River and Black Sea into the
Mediterranean Sea (Meyers and Negri 2003; Sperling ef a/. 2003). Our
drillings strongly suggest that the influence of the oceanic environmental
changes could also be felt in inland regions. These interactions between
oceanic environment and inland ecosystem were not uniform, as indicated
by a distinct difference of environmental changes between Turkey and Syria.

The climatic changes probably had significant impacts on Neolithic
communities, especially with regard to water availability. In central Anatolia,
for instance, the distribution of Neolithic sites was limited to the southern
part of the plateau (e.g. Catal Hoyuk). However, since the Chalcolithic period
the distribution of archaeological sites expanded to the central and northern
part of the plateau (e.g. Omura 1995). The above-noted recovery of humidity
in central Anatolia at about 4,500 BC presumably was one of the major
causes for this expansion.

In northeastern Syria, the excavations at Tell Seker al-Aheimar in the Khabur
valley have provided valuable information concerning the transition from
the Pre-Pottery to the Pottery Neolithic. The oldest Neolithic pottery has
been dated at ca. 6,900-6,600 BC (Nishiaki and L.e Miére 2005). This date,
it is recalled, is very close to the date of the climatic change from dry to very
humid, as obtained in drillings at Lake Khatouniyeh (i.e. 6,700 BC). The
humid climate probably allowed for an increase in settlement and population
in this area. This increase, on its turn, would have stimulated new technical
and cultural developments The relationships between environment and
society were complex, within the framework of this paper it has not been
possible to discuss such interdependencies in any detail. Future research of
climatic and environmental changes in Turkey and Syria will undoubtedly
result in a more complete picture.

In contrast to those surveys in glacial areas and oceans, the surveys in inland
regions in the Middle East have not been enough for discussions, yet. The
most distinct climatic episode in the Middle East during the Neolithic was
the so-called Climatic Optimum, by which is meant a warm and humid
period, which had a major impact on topography, water balance, vegetation,
and fauna. Previous studies have made it clear that pluvial conditions were
not uniform during this period, as it was marked by large diversities in
duration and magnitudes of precipitation (Butzer 1995).
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In low altitude regions (less than 22°N), such as the Sudanese desert and
Arabia, the duration of the pluvial period was short, and it changed into
a complete dry environment. In the regions located 22-34°N, such as the
Levant, on the other hand, the pluvial conditions continued until today, with
the several peaks in rainfall during the Holocene (Butzer 1995).

In central Turkey, located in 35-40°N, pluvial events occurred during
glacial periods. The final pluvial event in Konya basin was dated about
Younger Dryas. After then, a drier climate developed and continued into the
Holocene, in contrast with climatic trends in the Levant and other regions
(Butzer 1995; Roberts 1983). Therefore, we presume that a major climatic
boundary during the Neolithic period was located between northern Syria
and central Turkey.
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CHAPTER

Yoshihiro Nishiaki

PPNB flint blade production at Tell Seker
al-Aheimar, Upper Khabur, Syria

HBIntroduction

The excavations of Tell Seker al-Aheimar in the Upper Khabur basin
have provided us with a unique opportunity to investigate the Neolithic
cultural occurrences prior to the Proto-Hassuna phase in northeast Syria
(Nishiaki and Le Miere 2005). One of their most important contributions
is that they document a local cultural development from the Late PPNB
to the Proto-Hassuna, which had long been thought in the literature to
represent the oldest full-fledged Neolithic society in Upper Mesopotamia.
The discovery of the PPNB and the earlier Pottery Neolithic occupations
in a single uninterrupted stratigraphic sequence at Tell Seker al-Aheimar
allows us to examine issues related to the Neolithisation processes of Upper
Mesopotamia, including the origin of the first established Neolithic society
and its interaction with contemporary societies in the surrounding regions.
In this paper, I would like to refer to the flint blade production technology
of the Late PPNB period at Tell Seker al-Aheimar, in order to address the
cultural affiliation of the first inhabitants who settled this mound, that is, the
oldest farmers thus far documented in the Upper Khabur basin.

Kozlowski and Aurenche (2005; Kozlowski 1999) recently published a
series of insightful archaeological maps concerning the changing cultural
territories and boundaries during the Neolithic period of the Fertile
Crescent. In an extensive review, they defined two major Neolithic cultural
provinces, referred to as the FEastern and the Western Wings respectively,
suggesting that these were derived from the different historical backgrounds
and interaction patterns of the societies in the Fertile Crescent. The main
boundary was, however, considered to have remained over the millennia
between the Balikh and the Khabur valleys of North Syria, or along the
Middle Euphrates valley for some elements of cultural items (Kozlowski and
Aurenche 2005: 48). In terms of PPNB blank production technology, the
Eastern Wing was characterized by the use of conical, pressure-flaked cores,
and the Western Wing by opposed-platform cores of the Naviform type.

While the cartographic analyses by Kozlowski and Aurenche were based on
an exhaustive survey of the literature and the extant collections, the evidence
from the ongoing excavations at Seker al-Aheimar, supposedly to be
encompassed in the west end of the Eastern Wing group, were incorporated
only to a limited extent. In the following, the new flint material from the
Late PPNB contexts is presented to demonstrate that the pressure debitage
of conical bullet cores typical of the Eastern Wing were indeed predominant
in the Upper Khabur during this period. In addition, the analyses will show
that the Late PPNB society of the Upper Khabur maintained steady contact
with the societies in the Western Wing group as well as those in the East.
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Fig. 1. Map showing the location of
Tell Seker al-Aheimar and the other
sites mentioned in the text. 1: Seker al-
Aheimar; 2: Gayént; 3: Cafer Héylik;
4: Mezraa-Teleilat; 5: Akargay, 6:
Halula; 7: Abu Hureyra; 8: Bougqras; 9:
Maghzaliyah.

This contact is indicated by the presence of exotic flint raw materials, which
were brought into the settlement of Seker al-Aheimar in the form of either
finished tools or cores that retained technological traits indicative of their
origins.

EPPNB flint technology at Seker al-Aheimar

The Neolithic site of Tell Seker al-Aheimar is situated on the right bank of
the Khabur River, approximately 45 km northwest of Hassake, Syria (Fig. 1).
It is an oval-shaped mound covering an area of ca. 4 ha, with a height of 11
m from the nearby field. The excavations have been conducted in five major
areas, Sectors A to E, which are distributed mainly along the northern edge
of the mound (Fig. 2). All of the areas contained Neolithic deposits starting
from the PPNB and ending with the Proto-Hassuna phase of the Pottery
Neolithic. Particularly rich in PPNB deposits were Sectors C and E.

TURKEY
Diyarbakir

Lt~

. —

.-~ Khabur basin
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Fig. 2. The excavated areas of Tell
Seker al-Aheimar.

The lithic industries of these periods were outlined elsewhere (Nishiaki
2007, 2011). The analyses and field survey indicate that flints of at least
five different types, hence different sources of flint, were utilised by the
Neolithic inhabitants at Tell Seker al-Aheimar: bluish gray flint available in
the vicinity of the settlement; spotted brown flint probably originating from
the mountain of Jabal Abudl Aziz, located approximately 20 km to the south;
and at least three kinds of flint from unknown sources, i.e., dark brown, pink,
and yellowish brown flints. Procurement and reduction strategies evidently
differed by these flint types. The local bluish gray and the semi-local spotted
brown flints were brought into the settlement as pebbles, and were reduced
on site to produce mostly flake tools. On the other hand, the other three
non-local groups of flint were introduced almost exclusively in the form of
blade blanks and blade tools. The presence of a small number of cores of
yellowish brown flint indicates that some local debitage was carried out, but
no evidence of on-site core reduction was identified for the dark brown and
pink flint specimens. The yellowish brown flints displayed pressure debitage

Modern
village

290

Local pat
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Table 1. Summary of the patterns
of exploitation and use of flint and
obsidian from Tell Seker al-Aheimar

(Nishiaki 2007).

using single-platform cores, while the blades of the other two showed the
use of Naviform opposed-platform technologies. The dark brown flint
blades were produced from twisted Naviform cores typical of the Douara
method (Nishiaki 1994, 2000a), and the pink flint blades were detached from
symmetrical Naviform cores such as those known in southeast Anatolia
(Nishiaki 2000a: 93). The differing technological traditions expressed in
these three groups of imported blades should certainly reflect the technologies
of their original source regions (Nishiaki 2007).

The above is summarized in Table 1, which shows that the PPNB flint
artefacts from Tell Seker al-Aheimar consist of several groups of artefacts,
cach produced from different technological backgrounds corresponding to
particular raw materials. Accordingly, in order to clucidate the local blade
production technology practiced on site, which is the main subject of this
paper, the artefacts made of bluish gray, spotted brown, and yellowish brown
flint should be examined.

. Bluish gray Spotted brown Yellowish . . Dark brown -
Flint type flint flint brown flint Pink flint flint Obsidian
Qualit Medium-A Medium- Fine-grained; Fine-grained; Fine-grained; Fine-grained;
y grained; small | grained; large large large large large
. . Common in Common in Common in Common in
Quantity Abundant Common in PN PENB PENB PPNB PENB
Supposed source Local Semi-local? Non-local Non-local Non-local Non-local
ii
Non-worked . Prepared cores Unmodified - Prepared cores
. Semi-flaked L blanks & Finished -
Procurement form pebbles; semi- & finished . & finished
cores? finished products
flaked cores products products
products
Core reduction On-site On-site On-site & off- Off-site Off-site On-site & off-
site site
Single-platform Opposed- Single-platform
. . . Opposed- .
Technology Single-platform | Single-platform | (with pressure platform (with pressure
. platform .
debitage) (Douara type) debitage)
Blank and tool form Flake Flake Blade Blade Blade Blade
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Table 2. The use of blade blanks from
the PPNB levels of Squares E10/11 by
flint types.

MBlade production at Seker al-Aheimar

The selected samples of Sector C constitute the material for the present
analysis. Flint artefacts from the PPNB levels of two 10 X 10 m squares in
Sector C were studied. A series of radiocarbon dates for these levels (Levels
9-18) indicates that they belong to the final phase of the Late PPNB,
approximately dated from 7200/7100—6800 cal. BC. A total of 6735 flaked
stone artefacts were recovered, including 3449 pieces made of flint. The
proportion of blades in the flint assemblages is very low. They occupy only
2.3% of the debitage category. However, the proportion jumps to 44.5% in
the retouched tool category, reflecting the strong preference of blades for
tool blanks. Table 2 shows the number of unretouched and retouched blades
by flint types. Since there is no evidence of local blade production with dark
brown and pink flints, and the blade elements of the spotted brown flint are
extremely few, analyses of the bluish gray and yellowish brown flints will be
presented here.

Flint types Bluish gray Sbﬁgf:/?\d Yil:'zvv\\l/ir?h Pink Dark brown Total
Unretouched cortical blades 19 (36.5) 1(12.5) 1(0.5) 0 (0.0) 1(0.6) 22 (4.9)
Unretouched non-cortical blades 10 (19.2) 2 (25.0) 17 (8.6) 6 (26.1) 5(2.9) 40 (8.8)
Retouched cortical blades 11 (21.2) 4 (50.0) 4(2.0) 2(8.7) 5(2.9) 26 (5.7)
Retouched non-cortical blades 12 (23.1) 1(12.5) 175 (88.8) 15(65.2) 162 (93.6) 365 (80.6)
Total 52 (100.0) 8(100.0) 197 (100.0) 23(100.0) 173 (100.0) 453 (100.0)

Raw material

The Late PPNB levels of Squares E10/11 yielded 231 flint cores, excluding
simple splits and non-flaked pebbles. As Table 3 shows, most of them
were made of bluish gray flint. They contained a relatively large number of
semi-flaked or test-flaked cores, as expected by the local procurement and
reduction of this raw material. Removal scars on those cores indicate that
the main target was flake production, along with a lesser amount of blade
production. Blades were detached by either percussion or pressure debitage
(Fig. 3: 8). Cores of the spotted brown flint were also reduced for flake
production. Probably reflecting the more remote location of outcrops, they
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Table 3. Cores from the PPNB levels of
Squares E10/11 by flint types.

occur in a smaller number without semi-flaked or test-flaked pieces. Cores
of yellowish brown flint, another non-local raw material, are also found only
occasionally. However, the applied technology is radically different: cores of
this flint were exclusively utilized for blade production by pressure flaking
(Fig. 3: 1-7; Fig. 4).

Core preparation

Regardless of the flint types, all of the blade cores retain a single-platform
at one end (Table 3). The complete absence of opposed-platform cores is
a striking feature of the flint technology at Tell Seker al-Aheimar. Also
characteristic is the more common occurrence of blade cores reduced with
pressure flaking than with percussion. The percussion and pressure cores
show different core preparation processes. Cores with percussion scars,
which generally take a roughly prismatic form, show no traces of systematic
preparation before the blade removal. As a matter of fact, the artefacts of
bluish gray flint, which is the single raw material for percussion blade cores,
include only one irregular crested blade, even though a full range of core
reduction was obviously carried out within the settlement. The percussion

Bluish ~ Spotted Yellowish . Dark
gray brown brown Pl brown izl
Semi-flaked 73 0 0 0 0 73
Blade cores Single-platform, flat 1 0 0 0 0 1
Single-platform, prismatic 6 0 0 0 0 6
Bullet core, pressure 3 0 8 0 0 11
Flake cores Single-platform, flat 33 0 0 0 0 33
Single-platform, prismatic 12 0 0 0 0 12
Opposed-platform, flat 1 0 0 0 0 1
Change-of-orientation 68 3 0 0 0 71
Multiple-platform 7 0 0 0 0 7
Exhausted 2 1 0 0 0 3
Fragments 13 0 0 0 0 13
Total 219 4 8 0 0 231
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Fig. 3. Late PPNB flint blade cores from
Tell Seker al-Aheimar. 1-7: Bullet cores
of yellowish brown flint; 8: Pressure-
flaked bladelet core of bluish gray flint.

blade cores and flake cores, whose forms closely resemble each other, seem
to belong to the same reduction system in which the final removal scars
alone distinguish these two categories of core forms (see Fig. 5 in Nishiaki
2007).

Cores with pressure-flaked blade scars were reduced to a highly small size,
thus making it difficult to identify the preparation strategies in the earlier
stages. Further, their main raw material is the yellowish brown flint, the
initial flaking of which was conducted outside the settlement, leaving almost
no direct evidence of its core preparation strategies. Nevertheless, the limited
available information suggests the following. First, at least small pebbles
were utilized for core blanks (Fig. 3: 5 and 8). Whether or not thick flakes
were also used remains uncertain. Second, at least some of the core preforms
seem to have taken a bifacial form. A few cores with lateral preparation scars
on the back have been noted (Fig. 6: 2 in Nishiaki 2007). Third, the use of
the cresting technique is indicated by the presence of crested blades in the
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n5cm

Fig. 4. Late PPNB flint blades and related artefacts from Tell Seker al-Aheimar. 1-5: Bullet core and bladelets recovered
in situ from a concentration; 6-8: Core-front flakes; 9—12: Blades used for tools. All made of yellowish brown flint.
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assemblages of the yellowish brown flint. Fourth, the platform was created
mostly by a single blow at one end. Only one core had a faceted platform
(Fig. 3: 3). The angle between the platform and the main working surface
is not acute, but close to 90 degrees in both cases (Fig. 3). Fifth, core edge
abrasion was a common practice for the platform preparation (Fig. 3: 2—0).
Sixth, the bottom of the cores was occasionally flaked by transversal blows.
Accordingly some of the cores at the final stage take a rectangular form (Fig.
3: 4 and 7), while many have a conical form. In general, the pressure blade
cores of yellowish brown flint seem to have been prepared better than the
bluish gray flint cores, which include specimens showing no preparation
except for the platform making (Fig. 3: 8).

Blade removal

The detachment of pressure blades must have been involved with more
complicated strategies than that of percussion blades. Although the details
— for instance, the possible employment of heat treatment and metal point —
have yet to be elucidated, I would like to point out that there seem to have
been at least two types of pressure techniques according to blade/ core size.

M FL (n=193) H OB (n=2924)

10- 12.5- 15- 17.5- 20- 22.5- 25- 27.5- 30- 32.5- 35- 37.5- 40-

mm

Fig 5. Distribution of width of the Late PPNB pressure blades from Tell Seker al-Aheimar. Gray: yellowish brown flint; Black: obsidian.
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Fig. 5 shows the distribution of the width of the blades of yellowish brown
flint, which was the main raw material for pressure blades. Apparently a
bimodal distribution is indicated, the smaller one having an average width
of approximately 7.5-10 mm, and the larger one concentrated in the width
range of 15-25 mm (cf. Fig. 4: 2-5 and 9-12). The width of the smaller
group, that is, bladelets, matches with that of the tiny blade scars on the
pressure-flaked cores (Fig. 3). The discovery of a concentration of bladelets
with a small core in a courtyard of PPNB architecture (Fig. 4: 1-5) attests to
their association as well as reduction within the site. Moreover, it resembles
the width of obsidian bladelets abundantly recovered from the PPNB
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contexts of this settlement (Fig. 5). Considering the similarity of the size
and morphology of cores as well (Fig. 0), the flint bladelets were detached
within the settlement probably by means of a similar technique to that of the
obsidian bladelet production, most likely with a light device as suggested at
Cay6nt, southeast Anatolia (Didier 2005: 239). The possible use of a hand-
held anvil is indicated by a series of tiny abrasion and counter-flaking scars
seen along the core bottom edge (Fig. 3: 3-5 and 7).

On the other hand, the larger group of blades, which includes very large
pieces over 10 cm long even in broken status and up to 4 cm wide (Fig. 4:
9-12), could not have been detached with a light hand-held device. The use
of indirect percussion may have allowed for their production (Pelegrin 1988).
However, I would rather suggest pressure debitage. If so, in view of the large
size, the marked morphological standardization, and the consistent dorsal
ridge-pattern (trapezoidal section), the use of a lever device for pressure is
likely to have been the case (Didier 2005; Pelegrin 2002). As a matter of
fact, these large blades show a highly standardized shape, resembling that of
the third millennium Canaanean blades whose production is considered to
have depended on lever devices (Chabot 2002). The absence of comparably
large core-rejuvenation flakes and management pieces does not point to the
possibility that the small bullet cores mentioned above were final residues
of the intensive reduction of larger cores within the settlement. The large
pressure blades were probably produced elsewhere and brought into the
settlement of Tell Seker al-Aheimar in finished form.

Core management

The studied sample includes a small amount of core management pieces
related to bullet cores. Interestingly, many of them are pieces detached
from the frontal part, rather than the platform, of bullet cores with
direct percussion (Fig. 4: 6—8). Due to their small size, they are unlikely
to represent core-rejuvenation activities, but seem to show intentional
destruction of bullet cores. The fact that some of the bullet cores retain
hard-hammer-struck scars before the abandonment (Fig. 3: 6 and 7) could
support this preliminary interpretation. Similar possible destruction has been
suggested for obsidian bullet cores as well (Kadowaki e a/. in press).

EDiscussion

The aforementioned observations focused on core reduction technologies
applied to local bluish gray and non-local yellowish brown flints. The results
revealed that two kinds of blades were locally produced. One group consists
of blades manufactured with a percussion technique on bluish gray flint,
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and the other one of bladelets detached by means of pressure flaking on
both bluish gray and yellowish brown flint. In both cases, blade production
was conducted exclusively with single-platform cores. This is an obvious
indication that the technological tradition of Tell Seker al-Aheimar is placed
outside the Levantine PPNB Naviform cultural sphere.

Single-platform blade production with a percussion technique is widely
known to have occurred at Neolithic settlements during the period in
question. Accordingly, it is the pressure blade production using bullet-
shaped cores that characterizes the major debitage technology at this
PPNB settlement. Pressure blade production is considered to have
originated from the Upper Palaeolithic of Siberia, and to have appeared
in Upper Mesopotamia during the end of the 10th millennium BC, with
the earliest examples at M’lefaat and, slightly later, at Nemrik in northern
Iraq (Binder 2005: 236). This technology remained common in the eastern
part of the Near Hast, including the Zagros Mountain flanks (Hildebrand
1994), throughout the Pre-Pottery to Pottery Neolithic periods. Examples
chronologically comparable to those of Seker al-Aheimar are known in
Upper Mesopotamia as at Magzaliyah in northern Iraq (Bader 1979) and at
Tell Bougqras in eastern Syria (Roodenberg 1986). The published drawings
from these settlements indicate that the cores for this debitage technology
are similar to each other in taking a conical bullet-shape and having either
a plain or a faceted platform. The discovery of bullet cores at Tell Seker
al-Aheimar demonstrates that this eastern technological tradition was
distributed in the PPNB as far west as the west end of the Upper Khabur
basin (Kozlowski 1999; Kozlowski and Aurenche 2005: 144). Tell Bouqras
on the Lower Khabur marks the western border to the south. However,
Naviform-type opposed-platform cores were also used along with bullet
cores at Bougqras. This is probably a result of interaction along watercourses
penetrating into what is otherwise the steppe: Bouqras is situated at the
confluence of the Khabur and Euphrates Rivers.

The region of Southeast Anatolia on the Upper Tigris also seems to have
shared the bullet core tradition while maintaining the use of opposed-
platform technologies as well. The long stratigraphic sequence at Cayoni has
enabled it to monitor the development of the pressure debitage technology.
According to Binder (2005), pressure debitage for bladelet production with
conical cores first appeared in the Early PPNB (the late 9th millennium BC)
and became associated with the use of flat cores with an oblique platform
during the Middle PPNB. Further, in the Late PPNB period, the technology
developed into a more standardized one, which then accommodated another
strategy for the production of very long (over 15 cm) and wide (over 3 cm)
blades. Binder (2005: 239) suggested the introduction of a lever technique
for the production of the latter in this period. In light of this framework,
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the technology at Tell Seker al-Aheimar matches that of the Late PPNB of
Cayonu very well. The bimodal production systems of bladelets and large
blades are the most impressive similarity. Yet, a difference is also notable. It
is the practical absence of pressure debitage with oblique platform cores at
Seker al-Aheimar, while it was common in the Late PPNB at Cayoni (Binder
2005: 239).

Recent discoveries at Akarcay in the Upper Euphrates Valley of the Turkish
territory showed the common occurrence of oblique platform technology
even to the west in Anatolia (Borrell 2007). This technology is reported to
have appeared in the mid-8th millennium BC or at the end of the Middle
PPNB. The cores for pressure debitage apparently consisted of those for
bladelets and blades, but both reportedly show a more or less similar shape
and technological strategy. Cores were generally flattened with an acute
angle between the working surface and the striking platform. They rarely
took a conical or bullet shape. Borrell (2007) further reviewed the literature
and stated that this technique was practiced at other Late PPNB settlements
of the same or later chronological range in the upstream region of the
Euphrates valley, such as Cafer Hoytk, Hayaz Hoytuk and Mezraa Tleilat,
but not in the downstream region, Syria, where numerous settlements such
as Tell Halula and Tell Abu Hureyra were situated. He surmised that the
pressure debitage technology using oblique platform cores was diffused from
the even more upstream region of the Euphrates, where Cayont is situated,
to the northern Levant, bypassing the Jazireh plain of Syria.

The predominance of conical bullet-shaped cores at Seker al-Aheimar is
incontestable, and this fact suggests that the tradition of the Upper Khabur
was indeed separated from that of southeast Anatolia and the western
regions. However, it should be mentioned that a small number of oblique
platform cores are present among the PPNB obsidian cores and Proto-
Hassuna flint cores of Seker al-Aheimar (cf. Fig. 53: 1 in Nishiaki 2000b).
Whether or not these cores point to some link with the Upper Euphrates is
presently unknown, since the variability of the pressure blade core forms in
the Eastern tradition has not been fully explored. In the meantime, it should
be safe to state that the Upper Khabur has stronger affinities with the east
(Hildebrand 1996).

The next issue to be discussed is the social contexts of the flint pressure
debitage. It is interesting to note that the local practice of pressure debitage
represents only a part of the entire blade technologies known from the
studied sample. I presented a model to summarize the relationships
between raw material types, core reduction technologies, and on-site/off-
site production (Table 1; Nishiaki 2007). On the basis of the present analysis,
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which focused on the technological types of the blades, we are able to
elaborate the model as follows:

* Single-platform percussion blades — Local bluish gray flint — On-site
production

* Single-platform pressure bladelets — Local bluish gray (few) and exotic
yellowish brown flints — On-site production

* Single-platform pressure blades — Exotic yellowish brown flint — Off-site
production

* Opposed-platform percussion blades — Exotic pink flint — Off-site
production

* Opposed-platform percussion blades of the Douara type — Exotic dark
brown flint — Off-site production

Only the first two groups of flint blade/lets were produced within the
settlement. The production of single-platform pressure bladelets deserves
more attention, because it was practiced on both locally available bluish
gray flint and imported yellowish brown flint, whereas the manufacturing
of the other types of blades was almost exclusively dependent on one of
the different raw material types. It also deserves attention because the local
use of yellowish brown flint for pressure debitage was limited to bladelet
production, while the same flint was used for larger blade production
outside the settlement. This distinction may relate to the differentiated
technological skills possessed by the local communities. Regarding this, the
core assemblages from the PPNB levels of Bouqras are noteworthy. They
include large pressure-flaked bullet cores up to 22 cm long (Roodenberg
1986: 14). My personal observation indicates that the raw material for these
is yellowish brown flint, which is virtually indistinguishable from that of
Tell Seker al-Aheimar. The large pressure-flaked blades and prepared cores
for the bladelets of Tell Seker al-Aheimar were probably imported from
a contemporaneous community that had the skill of lever use, which was
apparently not available to the inhabitants of Tell Seker al-Aheimar.

I surmised that the pressure technology employed at Tell Seker al-Aheimar
was involved with a light hand-held device. Although this technology is
less complicated than that which uses a lever, it is still more specialized
than the expedient percussion blade technology, and the social context of
the manufacturers and users of the pressure bladelets will be an interesting
issue to investigate. We have partly examined this issue for the pressure
debitage applied to obsidian, whose resultant bladelets and cores exhibit
very similar sizes and morphological features (Fig. 6). The spatial analysis
of the distribution patterns of the obsidian refuse and the discard behavior
itself suggests that obsidian pressure bladelets were produced in domestic
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contexts rather than in specialized workshop areas (Kadowaki ef a/. in press).
A similar analysis of the flints, as well as other analyses for the distribution
from manufacturers to users, will be useful for understanding the social
organization surrounding the blade production at Seker al-Aheimar.

B Conclusion

The flint blade production technologies of the Late PPNB at Tell Seker
al-Aheimar were examined. The common occurrence of pressure-flaked
bullet cores and the complete absence of Naviform opposed-platform cores
demonstrate their affiliation with the Eastern Wing group of the Fertile
Crescent. At the same time, the analyses revealed consistent contact with
the Western group and with other communities in the Eastern group. The
contacts with the West are indicated by imported Naviform blades and
blade-tools, and those with other Eastern communities by large pressure-
flaked blades also imported to the settlement. The situation of the latter is
more complicated: the large blades made with more specialized techniques
and devices were probably brought in together with prepared core blanks,
which were then reduced within the settlement of Tell Seker al-Aheimar for
manufacturing much smaller bladelets with a different pressure technique.
The resulting picture may reflect the geographic position of the site, situated
at the western periphery of the Eastern Wing group. Unequal distribution
of technological knowledge and skill among the contemporaneous village
societies may also explain this phenomenon. Yet, it may simply reflect the
particular raw material environment of the Upper Khabur basin, where no
high-quality flint of a large size is locally existent. A further pursuit of this
pattern should contribute to a better clarification of the regional and internal
structures of the PPNB society of Upper Mesopotamia.
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CHAPTER

Shogo Kume

Gypsum plaster manufacturin
in northeast Syria: An ethnographic case study

BIntroduction

The beginning of the Pre-Pottery Neolithic B (PPNB) period in the 9th
millennium BC in the Near East involved transformations of nearly every
aspect of human society. One of the essentials of the ‘Neolithization’
process was the introduction of new interactions between ‘nature’ and
‘human’ (Belfer-Cohen and Groring-Morris 2009). Domestication of plants
and animals are obviously pushed forward, but various new manipulations
of ‘nature’ were additionally introduced. Landscape modifications like the

construction of wells provide a fine example of the phenomena (Peltenburg
et al. 2000; Nishiaki 2009).

The extensive developments of ‘pyrotechnology’ (fire manipulation for craft
production) in the PPNB period are also situated on the same line of the
new ‘nature’-‘human’ interactions (e.g. Kume 2008). Before the developments
resulted in the appearance of fired ceramics during the Pottery Neolithic
(PN) in the 7th millennium BC, gypsum and lime plaster prepared by heating
gypsum stones or limestone have been well attested in the Levant and
Anatolia during the PPNB period. For example, the massive production of
plastered floor represents a significant characteristic of the period. So-called
‘white ware’ containers are often cited as the forerunner of the fired ceramics
(e.g. Moore 1995). In addition, plaster was used as raw materials of some
symbolic objects, such as plastered skulls and plaster statues (e.g. Kuijt 2000).

For this reason, several studies focused on the manufacture and use of
gypsum and lime plaster has been conducted (Aurenche 1981; Kingery,
Vandiver and Prickett 1988; Miyake 1994). In particular, archaeological
records of lime plaster manufacturing processes in the Neolithic Near Fast
have already been published and discussed in detail elsewhere (Lechevallier
ed. 1978; Banning and Byrd 1987; Garfinkel 1987a, 1987b; Goren and
Goring-Morris 2008). However, sparseness of archaeological evidence of
the contemporary gypsum plaster manufacturing has disturbed to document
details of the processes. Perhaps so far, only Umm Dabaghiyah, a Proto-
Hassuna site in Iraq, has produced the evidence of the manufacturing,
uncovering kilns and heaps of burnt gypsum debris (Kirkbride 1973: 208-
209).

The on-going archaeological excavations at a PPNB-PN site of Tell Seker al-
Aheimar, the Upper Khabur Valley, northeast Syria, yielded the massive use
of gypsum plaster for surfaces of architectures, ‘white ware’ containers and
other forms of artefacts since the 2000 season (Nishiaki and Le Miere 2005).
However, no evidence of gypsum plaster manufacturing processes, such as
firing facilities and heaps of raw materials, has thus far been discovered.
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Where did the inhabitants produce such large amounts of gypsum plaster?
In addition, the gypsum plaster artefacts included a wide range of colour
variation from whitish or greyish to pinkish or brownish. How was the
variability of colour generated? These simple but possibly significant
questions led me to conduct an ethnographic research of gypsum
manufacturing in a village of the Jebel Abd al-Aziz area around the site.

MPrevious ethnographic descriptions
of gypsum plaster manufacturing

Ethnographic descriptions of gypsum plaster manufacturing in the Near
Eastern regions have been sparse so far. Wulff (1966: 125-127) reported
a case in the Khorasan region of east Iran, where quarried gypsum rocks
are burnt in kilns for 12 to 24 hours using shrubs as fuel. Chardin (1997:
254), a French merchant who travelled over Iran during the 17th century,
also described gypsum manufacturing. Although his descriptions might be
ambiguous, the manufacturing practiced at that time appears comparable
to that of modern Iran. Youkana (1997: 45) interviewed the inhabitants of
Samarra, Iraq, where raw materials were outcropped on the ground surface.
The inhabitants of this area fired them overnight on the spot in order to
produce gypsum plaster. He also suggested that similar activities have been
practiced throughout north to central Iraq. Copeland observed a village near
Bougras, Syria, where inhabitants were ‘making gypsum plaster by burning
dung and brushwood on top of a pile of gypsum rocks in a stiff breeze’
(Copeland 1979: n. 19).

Instead of these brief descriptions or observations, Aurenche and Maréchal
(1985: 221-222) conducted an ethnographic research at Qdeir, Syria,
describing the manufacturing sequence in detail. The village of Qdeir has
been surrounded by gypsiferous soils (see below). Thus, the raw materials
can be obtained through just digging an oval shallow pit, c. 150-200 cm wide
and c. 5-10 cm deep, around the village. Once a pit is dug, the outcropped
soil is burnt on the spot for 24 to 36 hours in order to obtain gypsum plaster,
using a mixture of donkey, sheep and goat dung combined with straw as fuel.
Aurenche and Maréchal also briefly mentioned details of the manufacturing,
such as the amount of fuel and produced gypsum plaster, work schedules of
individual pits, gender or organizational aspects of the work, and distribution
of the products. In conclusion, they suggested a possibility that the process
for manufacturing gypsum plaster observed at Qdeir could have been
practiced during the Neolithic period as well, considering the favourable
environments for the manufacturing and simple tools involved within the
process.

Neolithic Archaeology of the Khabur Basin | §1



1. The appropriate range of heating temperatures
varies with references. This paper followed Arai
et al. eds. (1995).

Based on these ethnographic reports, traditional gypsum plaster
manufacturing processes can be grouped into two categories; 1) kiln firing
of quarried gypsum rocks in Iran and 2) open firing of outcropped soils
containing sufficient quantities of gypsum in Iraq and Syria, although the
example observed by Copeland might suggest an intermediate form of these
two categories.

Brief extensive surveys conducted by car in 2001 and 2002 revealed that
the open firing method of gypsum plaster manufacturing was also observed
throughout north-eastern part of Syria, such as the vicinity of Raqqa and
Hassake, the Lake Khatouniye area, the Jebel Abd al-Aziz area, and the El
Kowm basin in which the village of Qdeir is situated. Among those, the Jebel
Abd al-Aziz area was selected as study area, considering accessibility and
similarity to the environment of Tell Seker al-Aheimar.

My ethnographic research was not isolated from the pioneering work of
Aurenche and Maréchal (1985) mentioned above. Instead, I intended to
develop the previous study in some details. Aims of the research included: 1)
description of the manufacturing sequence and 2) description of behavioural
patterns involved in each manufacturing stage in detail, in attempts to provide
some archaeological insights into the invisibility of firing facilities of gypsum
plaster manufacturing, taphonomy of colour variability of gypsum plaster,
and a facet of ‘nature’-‘human’ interactions involved in the manufacturing
during the ‘Neolithization’ processes.

B Chemical background of gypsum plaster

The details of the chemistry of gypsum plaster in archaeological context
have already been published elsewhere (e.g. Gourdin and Kingery 1975: 135;
Maréchal 1982: 219; Kingery ez a/ 1988: 221; Rehder 2000: 46-47. See also
Nakahara e a/. eds. 1972; Arai ez al. eds. 1995). Thus, only a brief summary of
these studies will be mentioned here.

Natural gypsum can be decomposed into main two compounds: calcium
sulphate dihydrate (CaSO, ¢ 2H,0) and calcium sulphate anhydrite (CaSO,).
Gypsum plaster or plaster of Paris is principally prepared by heating calcium
sulphate dihydrate at a temperature' of 130-190°C to form a hemihydrate
(CaSO, * 1/2H,0), driven off three-fourths chemically combined water (first
dehydration).
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Fig. 1. Map of the Jebel Abd al-Aziz
area and archaeological sites in Syria

mentioned in the text.

The basic equation is:
Heating (130-190°C)

CaSO, * 2H,0 > CaSO, * 1/2H,0 + 3/2H,0
calcium sulphate dihydrate calcium sulphate hemihydrate pure water
(pure gypsum) (gypsum plaster)

When the hemihydrate is (pulverized and) mixed with water, it forms a
smooth paste with an adherent consistency that hardens with time, thereby
reverting to its original chemical composition by the reverse of equation. If
the heating temperature exceeds 190°C, second dehydration occurs to form a
soluble anhydrite or anhydrite 111 (III CaSO,), driven off whole of chemically
combined water. Anhydrite III can easily combine with the water vapour in
air and revert to the hemihydrate. However, if the heating processes proceed
at a higher temperature (over 400°C), anhydrite III is reverted to the insoluble
anhydrite or anhydrite II (II CaSO,), which is difficult to convert back to the
hemihydrate. This result implies that gypsum plaster is not available if the
heating temperature exceeds 400°C.

In summary, 1) relatively-low-temperature (130-190°C) heating processes
are required to manufacture gypsum plaster; 2) if the heating temperature
exceeds 190°C, ripening processes are induced; and 3) if the heating
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BEthnographic background of
the study area

The research was carried out at a village in
the Jebel Abd al-Aziz mountainous area of
northeast Syria during October 2003 (Fig.
1). The study area is characterized by an
arid environment with an average annual
precipitation of only 200-300 mm. There
are approximately 125 villages in this area
IRAQ (Darwich e al. 1995), populated by the
Baggara, an Arabic agro-pastoralist. The
Baggara were essentially pastoral nomads from
the Arabian Peninsula, involved with sheep,
goat, and camel managements. By the 1950s,
however, part of the Baggara settled around
the Jebel Abd al-Aziz area, cultivating rain-
fed bartley as fodder for their flocks (Hirata

et al. 1998: 320; Hirata ¢t a/. 1999: 261).
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Fig. 2. Topographic map of the Jebel Abd al-Aziz area, showing the location of the
study village, burning points and the archaeological site of Tell Seker al-Aheimar.
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2. For instance, I have observed that women or
couples were involved in the manufacturing at a
village near 1ake Khatounive. At Qdeir,
women were involved in manufacturing gypsum
plaster

The village is a small settlement situated in the Gharrah district in the
northern plain of Jebel Abd al-Aziz (Fig. 2), including six to seven
households. Primary subsistence of the villagers is also sheep and goat
herding and cultivation of batley as fodder. Gypsum plaster is referred to as
Juss in this area and is used as mortar for rock walls of livestock housings or
kitchen areas in mud brick houses.

Gypsum plaster manufacturing is quite common for most villagers in spite
of age or gender. Although males usually practice the manufacturing in the
area, it is also possible for females to practice the work.” Gypsum plaster is
manufactured only during summer in order to avoid the rains. Manufactured
gypsum plaster is used as household consumption. As a result, the works
are conducted by members of a household according to their demands.
The manufacturing cycle is approximately one or two times per year, but
it depends on the demands of each household. For the purpose of this
research, two 30s male practitioners demonstrated processes of gypsum
plaster manufacturing;

B Overview of the gypsum plaster manufacture process

The first step of the process is collecting fuel. Sheep and goat dung (doridge)
is used as fuel. Dung can be easily collected through picking, since the herds
leave plenty of scattered pellets in the village. The amount equivalent to
around three-fourths of a sack (c. 110 x 70 cm = c. 58 litters) was collected
in a few minutes (c. 11 kg) (PL 1). According to the interviewed practitioners,
25 to 30 sacks of dung (300-400 kg) are required for each regular firing. The
amount of fuel is essential, because the amount of acquired gypsum plaster
depends on that of fuel. They also prefer old and dry dung because of
efficiency of combustion. In addition to dung, an armful of straws was also
collected as fuel.

Once the collection of fuel was completed, the practitioners made a trip
to the firing point. This point was located at a distance of 1.7 km from
the village, surrounded by barley fields (Fig. 2: Point A; Pl 2). Although
harvesting was completed, straws were sparsely scattered in the harvested
fields. Gypsum plaster is produced from the soils deposited at the firing
point. Raw materials used by the villagers have been identified in soil science
as gypsiferous soils, containing sufficient quantities of gypsum (FAO
1990). Locals classify the soils as &ztthan. In addition to the Jebel Abd al-
Aziz area, gypsiferous soils are well developed throughout east Syria, such
as theEuphrates Valley between Raqqa and Abu Kamal (Furley and Zouzou
1989: 30; FAO 1990: 73; Florea and Al-Joumaa 1998: 61; Samuel 2001: 352)
and the Balikh Valley (Akkermans 1993: 19). According to FAO, 21.6% of the
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PI. 3. Selection of raw materials. Thin topsoils are removed to
examine the condition of deposited gypsiferous soils.

PI. 4. Excavation of firing pit, re-using a pit in which burnt before.

PIl. 5. Fueling.

Pl. 6. Firing.
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total area of Syria is covered by the soils (FAO 1990: Table 1.2). Apparently,
the main reason of gypsum accumulation in the soils is its precipitation from

underground and runoff waters as a result of intensive evaporation in the
arid environment (FAO 1990: 2).

The burning point was an area of roughly 115 x 90 m” containing at least
90 firing features. These features were easily identified as oval or semi-
square pits, measuring 3 to 4 m wide and 10 to 20 cm deep, since ashes and
debris removed after combustion are banked like baulk at the rim of the pits.
The interviewed practitioners suggested that this burning point has been
exploited since 30 or 40 years ago. Individual features were used repeatedly
if gypsiferous soils were deposited therein. As a result, the number of spots
does not correspond to the count of firing. No information of the count
of firing at each particular pit was available, because the burning point
was shared by surrounding villages. However, it can be safely assumed that
hundreds of firings were conducted at the point.

The interviews also revealed that two other burning points existed in the
surroundings of the village. One (Fig. 2: Point B) was located against a wadi,
3 km apart from the village. This point contained over 100 firing pits. The
other (Fig. 2: Point C) was located 4 km apart from the village, containing
approximately 10 pits situated beside the main road between Jebel Abd al-
Aziz and Tell Tamor. The villagers I interviewed have not exploited the other
two burning points. They simply explained two reasons for their selection
of Point A; the nearest burning point to the village and high-quality raw
materials. However, their suggestions may require additional explanations,
since it is fairly assumed that gypsiferous soils are well developed throughout
the area. Most likely, locations of possible burning points are quite limited,
because batley fields cover large part of the area. As a result, it might have
been difficult to remove cultivated topsoil to access the raw materials.
On the other hand, the referred ‘high-quality’ must have been related to
geomorphological features, i.e., accumulation of gypsum in the soil due to its
precipitation from underground and runoff waters.

Based on the interviews and observations, possible factors of the selection
of the burning point are summarised as the distance from the village, the
high degree of gypsum accumulation in the soils, and the area without
cultivated topsoil. These factors also apply to Points B and C. Point B, which
is set against the wadi, probably contains sufficient quantities of gypsum
precipitated from the underground and runoff waters. Moreover, topsoil
removal may be simplified because of the space located at the wadi bank.
On the other hand, Point C is an artificial mound of soils after the road
construction or the like. Thus, there is an advantage to directly access the raw
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3. Similar behaviour is observed elsewhere. At a
village near Lake Khatouniye, old tyres are nsed
Sor the same purpose. In addition, oil is added to
the pile of fuel to facilitate firing, as has also been
described in the case of Qdeir (Aurenche and
Maréchal 1985: 221).

materials without topsoil removal.

During the initial stage of the manufacturing, selections of the gypsiferous
soils were first performed upon arrival at the burning point (PL. 3). When
colic thin sediments and straws were removed, pinkish-white gypsiferous
soils (10YR7.5/4) wete exposed. The same process was carried out at several
spots. Finally, a spot, which was burnt before, was selected. The selection is
based on observations of colour variability of the soils. Deep pinkish soils
were avoided, for example. It seems that contamination by other soils is
estimated from colour variability.

After the spot was selected, an approximately 10 cm deep pit was excavated.
Using the tip of a shovel, the excavation was more likely to scrape or pound
the soils than digging (P1. 4). A 1 m wide oval pit was excavated for this
research, but 3 to 4 m wide pits are generally dug as described above.

Subsequently, fuelling and firing was conducted. First, the pit was covered
with straws. Next, dung was heaped on the pit at a height of approximately
30 cm (Pl 5). Then, empty flax sacks for dung and straws were also laid on
the pile as fuel. These sacks were used as fuel to accelerate the combustion
of dung’ After fuelling, the straws at the bottom of the structure were fired
(PL 6). The fire spread quickly, but additional fuelling was carried out in order
to ensure the combustion of dung The practitioners collected straws from
the surrounding barley fields and added them on the pile (Pl. 7). This process
was repeatedly conducted for around one hour. In general, firing continues
approximately three days, although it depends on climatic conditions and
state of dung (dry or moist). During this period, practitioners have returned
to the village and left the firing to take it own course.

Flax sack

1 . ] Scraped/pounded gypsiferous soils

Fig. 3. Schematic section of firing pit, showing the location of probes.
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PI. 7. Combustion. PI. 8. Removal of ashes and debris.

PI. 9. Extraction of burnt gypsum plaster. PI. 10. Mixing of water with gypsum plaster.
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4. Sweeping of the surface of burnt spot was
observed at a village near Iake Khatonniye by
the author.

During the firing, temperatures were recorded sequentially using two probes
equipped with a data logger (Yokogawa TM-20). Probes A and B were placed
in the gypsiferous soils and the fuel, respectively (Fig. 3). Probe B started to
collect the temperatures after seven hours of the process in order to avoid
any unexpected fluctuations in temperature by accidental firing of the probe
(Fig. 4). The temperatures of the gypsiferous soils (Probe A) rose sharply for
the first three hours until it reached about 100°C. After that, it continued to
rise gradually. It is likely that the first dehydration occurred at around 100°C
(Arai et al. eds. 1995: 422). The maximum temperature (189.3°C) was attained
after 17 hours. In addition, the condition of over 180°C continued for at least
15 hours. On the other hand, the temperature of the fuel (Probe B) reached
the maximum (311.6°C) after 16 hours and then fell gradually. These firing
schedules indicate that the manufacturing process observed in the village
corresponds to the modern scientific knowledge of temperature control, i.e.,
maintaining of the temperature between 130°C and 190°C (see above). Given
the large number of ethnographic descriptions on pottery firings (e.g. Rye
and Evans 1976; Tobert 1984; Arnold 1999; Sillar 2000), dung is widely used
as fuel in the Old and New Worlds. One of the advantages of dung is that
the ash acts as insulator for the firing structure after the combustion (Sillar
2000: 46). Although the interviewed practitioners have never been referred
to temperature control, the recorded data implies that the characteristics of
dung are practically applied to the manufacturing,

The firing continued for approximately three days. After 71 hours from
the beginning of the firing, extraction of the burnt plaster was conducted.
Although the dung had burnt out, the plaster had retained the heat at a
temperature of approximately 65°C. As has also been reported by Aurenche
and Maréchal (1985: 221-222), extraction of plaster is often carried out after
a few days or one week of the end of combustion, since a cooling period is
required to extract the burnt plaster easily. In addition, it may also be possible
that this interval is practically used to allow the ripening of the soluble
anhydrate (IIT CaSO,) to reform the hemihydrate (CaSO, ¢ 1/2H,0).

Removal of ashes on the structure is the first step of the extraction of burnt
plaster (Pls. 8 and 9). After the ashes are removed, the spot is occasionally
swept in order to eliminate as much of the ashes as possible, although this
process was not conducted during this study.’ Then, the burnt gypsum
plaster was filled in a sack by scooping it out with their hands. The amount
of acquired plaster was approximately one-thirds of the sack (c. 18 kg). In
general, four to five sacks of gypsum plaster (c. 200 to 250 kg) are acquired,
excavating a larger pit. In spite of careful ash removal, the acquired gypsum
plaster showed greyish in colour (2.5Y5.5/1) due to spontaneous inclusion of
ashes.
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5.1 have observed that burning points were more
closely located at Qdeir and a village near
Lake Khatouniye. Distances between the villages
and the burning points were approximately
200-300 .

6. In addition, it may be necessary to maintain a
certain distance to avoid harmful effects such as
fire and fumes (Aurench and Maréchal 1985:
221).

The acquired gypsum plaster was then transported to the village. Actual
use of the plaster was also observed. The practitioners used a part of the
acquired gypsum plaster and stored the unused portion for future use. The
plaster was heaped directly on the ground. Subsequently, the centre of the
heap was hollowed and water was poured into the hollow, followed by mixing
of them to acquire a pasty consistency (PL. 10). Although no tempering
materials were added during this study, sand and straw are occasionally used
as tempers. The practitioners addressed that the acquired gypsum plaster
was ‘quite high quality because the plaster included few other soils” Water
was added to the plaster until it attained an adherent character similar to that
of modern cement. The cementing material was then used as infilling for a
doorway of a mud-brick house in this case. The applied plaster hardened in
approximately 30 minutes.

B Discussion

Observations of the modern gypsum plaster manufacturing process
described above provide some archaeological implications. The first concerns
the invisibility of gypsum plaster manufactures in the archaeological record.
In the case of the gypsum plaster manufacturing observed in this research,
raw materials procurements and firing of the soils were conducted at the
same spot. As a result, the manufacturing was entirely conducted outside
of the settlement. The off-site activities might simply the reason of the
invisibility of the traits of gypsum plaster manufacturing during the Neolithic
petiod.

In the study area, the nearest outcrop of the raw materials was selected as
the burning point (Point A). The point was located 1.7 km from the village,
but the distance from a village to a burning point can be smaller if the
outcropped gypsiferous soils are more closely situated.” Other factors might
also be included in the reasons of the selection, such as outside of barley
fields and convenience of transportation of fuels and the products, for
example.”

The maximum amount of gypsiferous soils accumulate on the fringe of
terraces, detrital cones and slope deposits that are bordered by hills, under the
condition that a water table containing mineral water exists at a depth of less
than 5 m (FAO 1990: 2). Thus, geomorphological investigations surrounding
archaeological sites may be considerable in order to yield archaeological
evidence of gypsum plaster manufacturing in antiquity, although questions
like dating of the archaeological features may subsequently occur.

The second concerns taphonomy of colour variability of gypsum plaster.
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7. Copeland (1979: n. 19) as well as Aurenche
and Maréchal (1985: 222) have already
suggested that ashes are the main reason for
the greyish colour of the gypsum plaster.
Considering their insights, this paper suggested
that ashes were included ‘accidentally’ or
Spontaneously.’

Archaeological materials of gypsum plaster demonstrate a wide range of
colour variation as mentioned above. For example, the gypsum plaster
artefacts recovered from Tell Seker al-Aheimar are primarily grouped into
three colour categories: whitish, greyish and brownish plaster.

This research revealed that two main factors defined the variability of the
colour of the gypsum plaster, i.e. 1) choice of raw materials preceding firing,
and 2) the spontaneous inclusions of ashes during extraction (Fig. 5). The
practitioners selected ‘high-quality’ whitish gypsiferous soils, considering
the proportion of contamination by other soils through colour variation. In
addition, when water was added to the gypsum plaster, it was remarked by
them that the acquired plaster had quality because of ‘less contamination
by other soils.” Thus, brownish colour of gypsum plaster in the Neolithic
period might be due to selected ‘low-quality’ raw materials that include some
amounts of other soils.

Furthermore, spontaneous inclusion of ashes was inevitable during
extraction of the burnt gypsum plaster in spite of careful removal of the
debris. Therefore, it is assumed that greyish colour of the gypsum plaster is
derived from the spontaneous inclusion of ashes during extraction after firing
rather than intentional tempering in the subsequent stage.” On the contrary,
meticulous removal of ashes might have been required in order to obtain
whitish gypsum plaster.

Other factors such as intentional inclusion of tempering materials,
spontaneous inclusion of other soils when water is added to the plaster,
placed directly on the ground as has been observed in this study, and post-
depositional transformations might also be relevant to colour variability of
the gypsum plaster artefacts in the Neolithic period.

I Processing of raw materialsl

Selection of - - -
raw materials ———— Firing —— Extracting —— Tempering —
Intentional ——  Whitish —— Archaeological materials
Whitish : ) ;
Selection of removal of ashes Brownish —— |nclusion of p Po.f.t nal —— Archaeological materials
gypsiferous soils tempering ept(::nli a
Brownish Spontaneous —  Grayish —— materials formations Archaeological materials
inclusion of ashes\ Brownish Grey —| Archaeological materials

Fig. 5. Taphonomic processes of colour variability of gypsum plaster.
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Fig. 6. Cycles of crop cultivation and
animal husbandry in a village of the Abd
al-Aziz area. Feed resources changes by
seasons, involving temporary migrations
of herds (adapted from Hirata et al. 1998:
Fig. 4).
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The last concerns insights regarding complex relationships between craft
and subsistence activities developed during the ‘Neolithization’ processes.
The manufacture of gypsum plaster in the area is a seasonal activity in
summer, since the rains seriously disturb the open firings as described
above. Obviously, summer is off-season of butley cultivation in the semi-
arid environment (Fig. 6: top), suggesting more labour investments for other
activities like the gypsum plaster manufacture.

In addition, the season might be reasonable in terms of fuel or dung
collection. Hirata and his colleagues (Hirata ¢ a/. 1998) have documented
herding patterns in the villages of the area in detail (Fig. 6: bottom). To
summarise their results, the migration pattern of sheep and goat in the Jebel
Abd al-Aziz area demonstrates two major seasonal variations, i.e., day-trip
herding based on the villages during summer and winter, and short-distance
pastoral migrations in spring. The former is significant in terms of dung
collection, since the herds managed around the villages allow us to obtain
piles of dung as fuel for the gypsum plaster manufacturing. Seasonality of
dung collection has already been discussed in the case of the Bashoto, cattle-
pastoralists in highland Lesotho of South Africa (Huss-Ashomore and
Goodman 1988). Among the Bashoto, cattle dung is used as cooking fuel and
collected only in winter when the cattle are managed in the village. Reddy
(1998) also presents an example of Gujarat, northwest India, where dung
is collected as fuel only in the dry season, since the wet monsoon months
seriously disturb to collect moist dung.

Developments of agro-pastoral societies during the ‘Neolithization” processes
apparently involved efficient exploitations of alternative energy of dung as
fuels and new resource of gypsiferous soils. As far as we know, the earliest
evidence of gypsum plaster in the Near East have been discovered at Abu
Hureyra Phase 2A (middle PPNB) in the Euphrates valley, Syria (Moote ¢/ al.
eds. 2000).
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