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FOREWORD

The archaeological excavations at Tayma” are part of a larger initiative of the Saudi Commission
for Tourism and Heritage (SCTH) to systematically explore the rich history and cultural heritage
of the Kingdom of Saudi Arabia. In addition to the activities of Saudi teams, SCTH’s program
addressed international research institutions and universities to participate to archaeological joint
projects investigating sites all over the country.

The Saudi-German expedition by the SCTH and the German Archaeological Institute start-
ed in 2004, and in the meantime, there are almost 30 Saudi-international collaborative projects
operating in the Kingdom. The efforts of these projects significantly contributed to a better
understanding of the relationship between humans and their environments on the Arabian Penin-
sula from earliest times until today.

In order to intensify the international scientific exchange, SCTH held the 1% Saudi
Archaeology Convention in 2017, combined with the “Roads of Arabia” exhibition, which
displays numerous objects from Tayma’. It is planned to continue this forum on a biannual basis.

Archaeological and palaecoenvironmental research of the joint Saudi-German expedition at
Tayma’ led, amongst other, to the discovery of earliest oasis cultivation at the site more than 6,000
years before today. It was at that time when the foundations for a successful economic strategy
were laid, resulting in Tayma’ being one of the major hubs of the trans-Arabian communication
networks.

The Saudi-German project at Tayma’ put a significant emphasis on local cultural develop-
ments at Tayma’ and within Northwest Arabia. This viewpoint contrasts previous views mainly
considering external cultural, political and economic factors. It substantially adds to existing
knowledge of the region as a highly dynamic area connected to neighbouring regions throughout
all periods, highlighting the role of Arabia at the interface between both Africa and Asia and the
Mediterranean and the East.

It is therefore, that we welcome the publication of this first volume of the Tayma’ publication
series. We express our thanks to all contributors to this volume for their immense work.

HRH Prince Sultan bin Salman bin Abdulaziz al-Sa‘ud
President of the Saudi Commission for Tourism and National Heritage
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INTRODUCTION

The present volume it the first one of a series dedicated to the publication of the results of the
joint Saudi-German expedition at Tayma’. The collaborative project by the Saudi Commission
for Tourism and Antiquities (SCTH) and the German Archaeological Institute (DAI) in Berlin,
since 2004, has been conducting multidisciplinary research at one of the major sites in Northwest
Arabia. Until now more than 20 seasons of fieldwork have been carried out.

Information by early Arab historians and geographers provided an image of Tayma’ as a
wealthy oasis during the early Islamic period. For the preceding periods, it were mainly sources
from neighbouring areas, such as Assyria and Babylonia, underlining the role of this important
site for the 1* millennium BCE incense trade between South Arabia and the Mediterranean.

However, based on the work of the Saudi-German joint expedition, it is now clear that the
relevance of Tayma’ and the Hejaz goes far more back in time. Already in the 3™ millennium
BCE the oasis was surrounded by an impressive mud brick wall and was involved in pottery
production. Subsequently, bronze objects of Syro-Levantine character are attested at the site, once
again illustrating the involvement of this oasis into the known Bronze Age exchange networks at-
tested elsewhere in the Near East. Throughout the periods the oasis was engaged with the Arabian
trading networks, the incense road being only a part of it.

This book of the new Tayma’ publication series not only informs about the exploration strat-
egies of the Saudi-German project but provides results on palaconvironmental research. Based
on proxy-data from the sediments of Tayma’’s sabkha located north of the present-day oasis,
new hypotheses on the Early Holocene climate and environment are drawn. The foundations of
early oasis agriculture become increasingly visible. Fruit cultivation was significant from the
beginning, whereas the date palm seems to be restricted to later periods. Hydrology and water
management play a significant role for Tayma’’s subsistence strategies, and pertaining research
is part of the scientific program of the project. Tayma’ always had sufficient groundwater supply
which was mainly exploited by wells.

Last, but not least, two contributions deal with most relevant neighbours of Northwest Arabia
with regard to culture, politics and economy, i.e. Egypt and Assyria. Especially the relationship
between the latter and Arabia oscillates between trade and conflict, and it is the new excavations
at Dumat al-Jandal which will shed further light on this particular scenario.

This first volume of the Tayma’ publication series offers a collection of stimulating contributions
to the research into the cultural heritage of Arabia, and we wish many more volumes to come,
informing us about the history and archaeology of ancient Tayma’.

Professor Ali al-Ghabban

General Supervisor of the Custodian of the
Two Holy Mosques Program for Caring of
the Kingdom’s Cultural Heritage
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PREFACE

It is with great pleasure that we present the first volume of the publication series of the Saudi-
German joint archaeological project at Tayma’, Northwest Arabia. Over the years, the multi-
disciplinary investigation, starting in 2004, produced a large quantity of new results, with the
potential of changing previous views on the cultural development and the history of Northwest
Arabia in general and on that of the oasis of Tayma’ in particular. Thus, the Joint Saudi
Arabian—German projectat Tayma’, carried out by the Saudi Commission for Tourism and National
Heritage (SCTH), Riyadh, and the Orient Department of the German Archaeological Institute
(DAI), Berlin, has not only advanced archaeological research but at the same time enriched the
academic bilateral relations.

The first volume of the new series on Tayma’ is aimed at contextualising the research at Tayma’
by providing, on the one hand, new data on the ancient and modern environments and, on the other
hand, reflections on cultural interaction with regard to Northwest Arabia; the latter was for many
years impacted by the analysis of external sources. In the coming years our series will concentrate
on the local cultural matrix of this large oasis, and, as expressed elsewhere, it is expected that the
view on Tayma’ through lenses from abroad will be increasingly replaced by an autochthonous
perspective. Thus, connectivity, adaptation and exchange at this oasis will be considered under
auspices quite different from those before. By uniting the contributions of this volume under
the headlines archaeological exploration, palaco-environment and cultural contacts, we not only
emphasise that there is an interaction between these spheres, but also express our understanding
of archaeology as historical scholarship.

The volume consists of three parts:

A synthesis of the archaeological exploration of Tayma’, relying on the data provided by the
Saudi-German project is offered by A. Hausleiter and R. Eichmann, aimed at contextualising
research strategies and results from a mainly archaeological perspective.

The second part contains contributions on palaecoenvironment, vegetation and hydrology: New
data on palaco-environment, in particular observations on climatic change at Tayma’, as based
on the deposits in the sabkha, formerly an ancient palaeo-lake north of the oasis, is discussed by
the geo-archaeological research unit mainly based at University of Cologne (formerly Marburg
University) and composed of Helmut Briickner, Max Engel, Peter Frenzel, Andreas Ginau, Nicole
Klasen, Martin Patzke and Anna Pint.

The lake sediments constitute an important geo-archive providing significant data for the
reconstruction of Early-to-Mid Holocene climatic and environmental conditions. The research
group on the history of vegetation and archaeobotany, i.e., Harald Kiirschner, Reinder Neef and
Michele Dinies at Berlin’s Free University, respectively at the Scientific Division at the DAI’s
head office, offers the first data from Tayma’ and its surroundings, including aspects of ancient
and recent vegetation.

A further substantial contribution dedicated to the primary resources framing human life in an
oasis is presented in a first synthesis on the water management at Tayma’, authored by the hydro-
logical project group based at Liibeck’s University of Applied Science, i.e., Matthias Grottker,
Benjamin Heemeier, Patrick Keilholz, Arno Patzelt, Peter Vof3 and Kai Wellbrock.

The third section presents contributions on contacts and exchange in the context of archaelogical
and textual sources: The relations between Egypt and Arabia are discussed by Gunnar
Sperveslage. Ariel Bagg, with special regard to toponomastics, investigates the Assyrian — Arabian
history. The contacts with the political entities in both regions have impacted the scholarly
debate on Northwest Arabia for many years. Dealing with these two neighbouring regions, the
particular cultural and geographical location of the Arabian Peninsula between Africa and Asia is
emphasised.
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The joint project would not have been possible without the support of several individuals and
institutions in Saudi Arabia, to which we express our warmest thanks for generously supporting
the project in person and with their staff:

* The President of the Saudi Commission for Tourism and National Heritage (SCTH),

HRH Prince Sultan bin Salman bin Abdulaziz al-Sa‘ud;

*  The General Supervisor of the Custodian of the Two Holy Mosques Program for Caring of
the Kingdom’s Cultural Heritage, Professor Ali al-Ghabban;

e The Vice-President of STCH, Mr Jamal S. Omar;

* SCTH’s Antiquities and Museums Sector Director General of Research and Survey,
Dr Abdullah al-Zahrani;

*  Former Deputy Ministers of Antiquities and Museums, Professors Dr Sa’ad al-Rashid and
Dr Muhammad al-Ruweishid;

e Former Vice-President of SCTH, Dr Hussein Abu al-Hassan;

* Former Directors General of Research and Survey, Professors Dr Daifallah al-Talhi,
Dr Abdulaziz al-Ghazzi, Dr Khalid Eskoubi, Mr Jamal S. Omar and Dr Abdullah Alsaud;

* The Director of the Antiquities Office at Tayma’, Mr Muhammad H. al-Najem;

*  The Dean of the King Abdullah Institute for Research and Consulting Studies, King Saud
University, and former head of the College of Archaeology and Tourism, Professor Dr
Said F. al-Said.

In Germany we received strong support for conducting the then first German archaeological

project in the Kingdom, and we would like to express our gratitude to the following individuals:

e The current and former presidents of the German Archaeological Institute (DAI),
Professors Dr Friederike Fless, Dr Hans-Joachim Gehrke and Dr Hermann Parzinger;

* The chairman for ancient cultures at the German Research Foundation (DFG),
Dr Hans-Dieter Bienert, Bonn;

* The current and former ambassadors of the Federal Republic of Germany in Riyadh,
Mr Dieter W. Haller, Mr Boris Ruge, Dr Volkmar Wenzel, Dr Volker Krieghoff and
Dr Gerhard E. Schrombgens and their staff, in particular the German Cultural Attaché as
well as representatives of the administration;

e The current and former German Consuls General at Jeddah, Mr Holger Ziegeler,
Ms Annette Klein, Dr Michael Zickerick, Dr Hubert Lang; special mention deserve the
former Robert-Bosch Cultural Managers at the Consulate in Jeddah, Ms Miriam Seyffarth
and Mr Christian Strob.

Our particular thanks go to the German Research Foundation (DFG), Bonn, as main sponsor of
the German component of the project. Next to our Saudi colleagues, we are deeply indebted to all
our staff in the field as well as in Berlin, contributing to the success of the project. We also thank
the DAI administration for its efficient work all over the years.

We are very grateful to the reviewers of this publication for their valuable recommendations.
Dr Dérte Rokitta-Krumnow typeset the entire volume; this work was completed by Susanna
Wittmann-Gering. In the final stage, Dr Sebastiano Lora, Leticia Fernandez Michel and Ezel
Glines provided substantial help. Dr Anja Fiigert, head of the editorial office of the DAI’s
Orient Department, successfully managed the publication process. Dr Peter Baumeister, head of the
editorial office at the DAI’s Head Office, provided valuable information regarding to the processing
of the Open Access publication. The collaboration with Dr David Davison of Archaeopress was
swift and pleasant. To all of them we are indebted in gratitude.

We would not like to conclude this preface without thanking the authors for their patience,
since the present volume appears later than originally scheduled. They contributed with their
great expertise to the success of the project.

Arnulf Hausleiter, Ricardo Eichmann
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Date palm and citrus tree in the oasis of Tayma’
(DAL, Orient Department, A. Hausleiter)
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THE ARCHAEOLOGICAL EXPLORATION OF THE OQASIS OF TAYMA’

Arnulf Hausleiter and Ricardo Eichmann

Die Oase Teima liegt in einer tiefen von Siiden nach Norden sich
senkenden Mulde, deren unterirdische, jedenfalls weit ausgreifende
Wasserzufliisse in dem schon oben erwdhnten Brunnen el-Hadddg
emporquellen. Sie wird iiberdies von einem fiir gewéhnlich trockenen
Bachbett (Scha‘ib) durchschnitten, durch welches die Gewitterregen
und winterlichen Tagwasser sich nach Norden ergiessen. Auf drei Seit-
en wird die Ansiedlung durch kiinstliche Erd- und Steinwiille d.h. alte

Befestigungen, umsdumt.
J. Euting 1914

There is (...) the cultural and historical dimension of the Kingdom of
Saudi Arabia, which is largely unknown outside the circle of specialists
in the fields of ancient Arabian pre-Islamic civilizations and Islamic
culture, and which is preserved in archaeological sites and artefacts of
cultural heritage. The time has now come for the world to become ac-
quainted with this dimension.

A. al-Ghabban, 2013

Civilization, if we are to retain that term, should then refer to the his-
torical outcomes of exchanges and borrowings between societies rather
than to processes or attributes that set one society apart from another.

D. Wengrow, 2010

The quintessential settlement of the desert is the oasis.

T. J. Wilkinson 2003

1 INTRODUCTION

Over the last ten years, our knowledge of the archaeology and history of oases in Northwest Ara-
bia has considerably increased. Several new research projects have been launched at various sites
in Saudi Arabia, a number of which with an interdisciplinary approach furnishing not only new
fundamental data for the reconstruction of the region’s history, economy, and social life, but also
new information on the local impact from environmental factors on human adaptation processes,
social responses, and cultural innovations.

From an outside perspective, the image of Arabia was for long dominated by interpretations of
Biblical, Assyro-Babylonian, Latin, Greek, and finally Arabic sources, as well as by issues relat-
ing to the aromatics trade (Avanzini 1997) which for the most draw on oral traditions, including
myths and legends. Ground data from landscapes and sites were supplied by either early Arab
historians and geographers (Buhl — Bosworth 2000) or commonly by 19%/20" century Western
travellers and researchers, who visited locations relevant for the cultural history of the region
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(Doughty 1888; Huber 1891; Euting 1896/1914; Jaussen — Savignac 1909/1922; Philby 1957;
Altheim — Stiehl 1973; cf. Eichmann 2011; Potts 2011; Magee 2014; Loreto 2017). Whereas im-
pressive amounts of primary data kept coming in from spectacular sites in Syro-Mesopotamia, the
Levant, Anatolia, Iran, and Egypt as well as the Gulf, South Arabia, and Oman, large parts of the
almost 3 million km? large Arabian Peninsula chiefly located within the actual borders of Saudi
Arabia stayed uncharted.

Facing this situation, the Council of Ministers of the Kingdom of Saudi Arabia convened in
1963 on the foundation of a department of archaeology within the Ministry of Education, and in
1972 a royal decree approved the creation of a Supreme Council of Archacology (al-Ghabban
2010). In 1976, the Kingdom’s Directorate General of Antiquities for the first time launched a
countrywide survey project to register archaeological sites over the entire country, starting in the
northern and eastern provinces (al-Khowaiter 1977; al-Masry 1977b). Excavations began at many
of the recorded sites, among them at Qaryat al-Faw, Thaj, Tarut, and Tayma’, to mention a few.
Many produced spectacular results witnessing the country’s several millennia-old past. Over the
years, archaeological investigations continued and expanded into the kingdom’s other provinces
(for the North-western Province cf. Ingraham et al. 1981), while their results were made public
in the journal ATLAL (al-Masry 1977a) and various monographic publications, of which the first
was “An introduction to Saudi Arabian Antiquities” (1975).

Foreign research teams began work as early as in the 1960s, but they concentrated mainly
on limited, though significant epigraphic and archaeological surveys (F. V. Winnett, W. L. Reed
[1970], and P. J. Parr, G. L. Harding, J. E. Dayton [1970; 1972]). The 1980s saw a nationwide
project to construct regional museums, and in 1999 the current National Museum hosting a large
and impressive archaeological collection was inaugurated. Presently, an initiative aiming at mod-
ernising existing and building new regional museums is being implemented.

At the beginning of the 21% century, a number of foreign expeditions were invited to team up
with the archaeological, epigraphic, and palaco-environmental exploration of Saudi Arabia, and
today the number of Saudi Arabian and Saudi-international joint expeditions is still on the rise (Lo-
reto 2017). The major oases at Mada’in Salih/al-Hijr, Dadan/al-Khuraybah, Qurayyah, and Tema/
Tayma’ in the peninsula’s northwest are presently being investigated, as well as the one at Dumat
al-Jan-dal/al-Jawf farther north, and Thaj in the east. Regional studies are moreover underway in
the Tabuk region, the Wadi Aynunah district, as well as the areas of Jubbah and Rajajil. Underwater
probes are also being conducted near the coastal sites in the Jeddah region. Nonetheless, numerous
sites identified in the surveys and with promising archaeological prospects yet remain unexplored.

A government decision in 2003 stipulated that archaeological projects in the country were now
under the supervision of the Saudi Commission for Tourism and Antiquities (SCTA), which today
has been renamed to Saudi Commission for Tourism and National Heritage (SCTH). This led to
an emphasis on the importance of archacology for the public and addressing issues of sustainable
research and preservation strategies for sites embodying the cultural heritage of this part of the
world. Most pertinent for the international recognition of the significance of Saudi Arabian archae-
ology was (and still is) the exhibition “Roads of Arabia” (al-Ghabban et al. [Eds.] 2010; Franke
— Gierlichs [Eds.] 2011), which reflects a change of perspective and at least on a programmatic
level, explicitly taking in account the cohesion of the Arabian Peninsula, its landscapes and popu-
lations through various forms of exchange and trade. Moreover, the sites at Mada’in Salih, ancient
Diriyah, the old town of Jeddah, the rock-art sites in the Ha’il region, and the al-Ahsa’ oasis have
been added to the UNESCO world heritage list, hence raising further public awareness. Next to the
“Seminar for Arabian Studies”, recently published conferences and workshops, be they organized
under regional, in this case Northwest Arabian, or overall perspectives (the entire Arabian Penin-
sula), have also contributed to the dissemination of new findings from archaeological expeditions
(Luciani [Ed.] 2016).

In a wider, supra-regional context it is of highest interest to contrast and integrate the results
from such recent archaeological investigations with existing historical and environmental issues
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Fig. 1 Map of the Tayma’ region (Courtesy SCTH, Antiquities Office Tayma’).
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relating to the neighbouring regions, in other words Eastern Africa, Syro-Mesopotamia, the Le-
vant, as well as the peninsula’s southern and eastern fringes. Accordingly, new reconstructions
become feasible for one of the largest and most intense contact zones of the Middle East, often
referred to as the so-called Old World Arid Belt. From this stand, exploring oases within such
“landscapes of survival” (Wilkinson 2003) becomes essential for understanding the lifestyle and
subsistence strategies of their largely sedentary populations. It is the task of regional surveys go-
ing beyond the limits of such places (Figs. 1-2) to investigate the vestiges of mobile communities
outside these agricultural centres, of which some have probably by their sheer dimensions been
considered as urban.

Ever since the emergence of humans, the Arabian Peninsula has served as a transit region
par excellence, due to its location between the African continent in the southwest and Asia in
the northeast, both having played a key role in the evolution of mankind (Petraglia et al. [Eds.]
2015; Breeze et al. 2016; Inglis et al. 2014). The region is part of a large contact zone, normally
referred to as the Near or Middle East, the location where human civilisation made a number of
essential strides. As a “critical biogeographical landbridge” (Petraglia 2017) throughout human
history and separated from the surrounding land mass mostly by sea, the Arabian Peninsula fa-
cilitated contacts to far-reaching regions, such as India and South-East Asia through sea routes.
While in the northwest, the borderlands between the Red and the Mediterranean Sea were easily
reached, the vast expanses of the Arabian Shield territory sanctioned overland routes throughout
the peninsula.

Before the ancient routes were opened for pilgrimage to the holy Islamic sites at Mecca
and Medina, communication networks and exchange systems were basic components of human
society in Arabia. However, little has been told about the ancient settlement patterns and social
organisation, or about the livelihood and subsistence strategies of mobile groups in the light of
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Fig. 2 Dromedaries in the desert area south of Tayma’ (DAI, Orient Department, A. Hausleiter).
(Dl sl 1o (5 el and ¢ LY JEY) aga) eladi o usind) () 4l gl o) jaall 8 Olea Y JSAY

changing environmental conditions, which apparently much favoured the presence of human
communities (Gebel 2016). As a matter of fact, “oases play a crucial role in the desert landscape
and social systems because they provide not only support for their inhabitants but also supplies
and form centers of exchange or markets from bedouin groups from the desert” (Wilkinson
2003).

Amidst a zone of extreme climatic conditions, for the most sedentary oasis populations prac-
tising irrigation agriculture and horticulture were perpetually involved in consolidating their
assets through local exchange, for that matter with surrounding pastoralists, but also on regional
or supra-regional levels. Inside the oasis there was a need to maintain the balance between the
exploitation of the available natural resources and the challenges from a yet volatile environ-
ment, such as droughts, sand dune movements, and desertification on the one hand and flash
floods on the other.

Archaeological research focusing on the reconstruction of the palacoenvironment has contrib-
uted to a dramatic data increase to an extent, by which the term “frankincense road” now merely
appears as a synonym for the diversified and intense overland communication throughout the
region. Also other concepts like Arabia deserta or petraea (as opposed to Arabia felix) are in
the needs to be modified or replaced (“Green Arabia”), at least for the periods of early hominin
movements.

Similar reconsiderations may have to be applied with respect to the eastern part of Arabia
during the Mesopotamian Ubaid period, where sites like Dosariyah have shed new light on the
relationships between Arabia and the Land between the two Rivers (Drechsler 2011; Kainert —
Drechsler 2014). In view of this recent research, ancient historical agents seem to move into a
new angle, according to which the old centre-periphery model (with Arabia as the periphery)
is increasingly replaced by a sense of an autonomous region in terms of culture, economy, and
politics.
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Fig. 3 The walled ancient settlement of Tayma’ from South (DAL, Orient Department, A. Hausleiter).
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The Saudi-German project at Tayma’ did not depart into uncharted territory. Much archaeological
fieldwork by the Saudi Arabian Directorate of Antiquities had been carried out at Qasr al-Hamra,
Qasr al-Radm and the cemetery areas as from 1979 (Eichmann et al. 2006b, 92-95; Abu Du-
ruk — Murad 1985; 1986; 1988) and thus laying the foundations for all future work at the site.
In the central area and focus of the Saudi-German activities, locally known as Qrayyah (Fig. 3),
three soundings had been dug by G. Bawden, Ch. Edens and R. Miller in 1979. More work had
also been done at Qasr al-Hamra and Qasr al-Radm (Bawden et al. 1980; Bawden 1981) and in
the cemetery areas of Sana'iye (Abu Duruk 1989; 1990; 1996; al-Hajri 2006) and Rujum Sa'sa'
(al-Hajri 2001; al-Hajri et al. 2005; al-Taima'i 2006).

The strategy of the interdisciplinary research at the oasis of Tayma’ concentrates around the
following four main issues which interact with the aims of the previous research conducted there:

* Reconsidering and re-defining the role of the oasis as nodal point for cultural and economic
exchange within the Egyptian-Syro-Levantine-Mesopotamian and Arabian communication
networks;

* The impact of this exchange on life and economy in the oasis;

* Environmental conditions (climate, botany and fauna) and social responses at the site and in
the region (economy, demographic trends and subsistence strategies: mobile and sedentary
groups);

* Spatial and temporal aspects of the dynamics of occupation history of the oasis from the Neo-
lithic through to the beginnings of Islam.

As for the spatial and chronological integration of these issues, it was decided that Tayma’ was
to be a stratigraphic reference site for the region and that in a first step the dynamics of settlement
within the large walled areas of the 9.2 km? large oasis were to be investigated.
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Fig. 4 The Bir Hadaj in the center of the old town of Tayma’ (DAI, Orient Department, A. Hausleiter).
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For archaeologists, historians, and local inhabitants, Tayma’’s legacy founds on the accounts by
Arab geographers that furnish much information on its former wealth. But it also founds on the
indications by the legendary Jewish-Arab poet Samawal bin ‘Atiya (Euting 1914; Moreh 1972;
Bauer 1995), who was said to have resided in a building known as ‘Qasr al-Ablaq’ (cf., North-
edge 2008). The Bir Hadaj, an impressive well in the centre of the old town (Fig. 4), has been a
symbol for the irrigation culture established on the richly available ground water resources. In the
early 1950s water was still drawn here by camels (Philby 1957). Tayma’’s renown was further
reinforced by its role as one of the major trading posts along a branch of the incense road, as men-
tioned in Biblical records, and as residence of the last Babylonian king Nabonidus in the decade
between 552 and 542 BCE (Beaulieu 1989; Schaudig 2001).

The discovery of Taymanitic inscriptions in the vicinity of Tayma’ mentioning the king’s name
(Miiller — al-Said 2002; al-Said 2009) and of a petroglyph representing a riding horseman (Jacobs
— Macdonald 2009) fuelled a debate on the nature and the impact of the ‘Babylonian intermez-
7o’ on the oasis and its region. Another relief with an inscription of the same king at the site of
al-Hayit (al-Ghabban 2013, 70; Hausleiter — Schaudig 2016) suggests that his stay in Arabia was
well-planned, that involved the compilation of an ideologically meaningful imagery. The relief
and inscription from al-Hayit led to the suggestion that Nabonidus paid respect to the local deities
by including them into the text and the imagery, thus adding to a new dimension of the conquer-
ing king’s image. He yet kept “a stranglehold on all the important sections of the caravan road”
(Potts 2011, 91), which probably resulted in the kings of the entire region (Egypt, the Arabs, and
the Medes) to request his peace.
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The emphasis on the enigmatic ‘Arab sojourn’ of this Mesopotamian ruler with respect to
Tayma’ for one led to the literal interpretation of a passage of the “verse account”, by which the
king had built a palace at Tayma’ like in Babylon and renovated the oasis walls, regardless of
the text being a pamphlet directed against Nabonidus dated to the Achaemenid period (Beaulieu
1989; Schaudig 2001; Eichmann et al. 2006a). It likewise motivated an erroneous ‘Babylonian’
attribution of the famous Tayma’ Stone, although it too, is of a later, Achaemenid date (Briquel
Chatonnet — Robin 1997; Stein 2014; Stein in press). The well-known al-Hamra Cube with its
carved representations of cultic activities dates to the same period (Bawden et al. 1980; Dalley
1985; Hausleiter 2012b).

The increase of imagery, possibly as a reaction to the Babylonian occupation, may be under-
stood in the light of Achaemenid art and the oasis’s uninterrupted contacts with the north-east,
but also be more closely connected with developments inside the region than previously thought
(Rohmer — Charloux 2015; Rohmer 2016).

A regional component of the political and economic history emerged through the mention of
the dynasty of Lihyan on the al-Hamra stela (Livingstone et al. 1983; Beyer — Livingstone 1987;
Stein in press). This dynasty is thought to have been based at Dadan (modern al-Khuraybah)
where it probably had been in power since the late 6" century BCE; a ‘war’ between Tayma’ and
Dadan, mentioned in at least five of the inscriptions of Jabal Ghunaym (Winnett — Reed 1970)
prompted a number of hypotheses on the relation between both oases. In 1973, F. Altheim and
R. Stiehl illustrated the body fragment of a monumental statue identified at the surface at Tay-
ma’, which was very similar to the specimens found at al-Khuraybah by Jaussen and Savignac
(1909/1922) and is now considered to be part of the royal iconography of the Lihyanite dynasty
(see, however, al-Said 2010a).

Further back in time, Assyrian-Arabian relations seem more indirect, at least as far as the oa-
sis of Tayma’ is concerned. Textual evidence from Assyria (namely the Assyrian state archives)
and Babylonia point to an oscillating relation between maintaining mutual trade interests while
attempting to control as much as possible political, economic, and territorial affairs at the em-
pire’s southern fringes (Eph’al 1982; Hoyland 2001; Retsd 2003; Potts 2011; Bagg, this volume).
Nevertheless, a contextualisation of individuals and tribes with territories and places, such as the
Arabs mentioned by the Assyrian king Shalmaneser 111 (858—823 BCE) as enemies in the battle
of Qarqar, remains problematic.

The same can be said for the Arabian queens, most notably Samsi, whom Tiglathpilesar III
(745727 BCE) claims to have defeated or forced to pay tribute, although it appears that his
interests too, by maintaining trade relations, were oriented towards the northwest of Arabia. Nei-
ther can all of the mentioned tribes (Massa, Tema, Qedar and Nabayot) be precisely allocated to
specific geographic areas. The military campaigns of his successor Ashurbanipal (668— ca. 627
BCE), which included the seizure of large amounts of camels and momentary abduction of divine
statues, were directed towards the land of Bazu and Adummatu (Bagg, this volume), the “fortress
of the Arabs” and most northern of the large Arabian oases (Hausleiter 2012a).

A cuneiform text discovered in the late 1970s in Iraq that furnished important information on
ancient caravan trade shed new light on the composition of an 8" century BCE caravan operated
by “people of Tema and Saba” between Assyria and Arabia (Cavigneaux — Khalil Ismail 1990;
Frame 1995, 294-300; Macdonald 1997). A text from the reign of Sargon II (722-702 BCE) con-
cerns Arab merchants involved in the metal trade in Northern Syria (Radner [Ed.] 2014). Under
King Sennacherib, the so-called Desert Gate at the Assyrian capital Nineveh bore the designation
“gate where the presents of the people from Tema and Sumu’el come in”. Groups of Arabs are
recorded to have lived in South Mesopotamia in the 6" century BCE as part of the local popula-
tion (Eph’al 1982).

The economic contacts between Assyria and Arabia may however have started as early as the
turn from 2™ to 1* millennium BCE (Bagg, this volume). In addition to the well-known South
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Arabian ostraca in the Levant, single finds from areas deep inside Assyria, such as a sealing with
Arabian letters from Tell Sheikh Hamad/Dur-Katlimmu (Sass 2015) offer additional substance to
the reconstruction of the networks of relations. Combining this evidence with information about
contacts between the Assyrian court and South Arabian rulers, i.e. between Sargon II and Sen-
nacherib with Karib-il and Ita’amra from Saba (Eph’al 1982; Nebes 2007; 2016), it appears that
the relations between Assyria and Arabia were much more wide-ranging than previously thought.
Contact zones such as the Middle Euphrates played a key role in these contacts, which since that
time emerged as an actor at the interface between both north and south and east and west (Masetti-
Rouault — Rouault 2016).

Recent research on incense burners from the oasis of Tayma’ by means of residue analysis
pointed not only towards the use of specific aromatics in different functional contexts in antiquity
but also to the role of the oasis as customer within the trading network known as “Incense Road”
(Huber et al. 2018).

Attempts to connect numerous tribal names mentioned in Biblical and Assyrian sources with
landscapes, sites, and archaeological remains strongly impacted the interpretative framework of
the archaeological evidence from Northwest Arabia, the Southern Levant, as well as Egypt. Most
noteworthy in this respect is the case of Midian and the so-called “Midianite Pottery”, now known
as the Qurayyah Painted Ware (QPW; see Chan in preparation). New excavations at the site of
Qurayyah, west of the modern city of Tabuk (Luciani — Alsaud 2018), and archacometric evidence
from this site and Tayma’ suggest that this pottery was produced locally at both sites (Hausleiter
2014; Daszkiewicz 2014; Intilia 2016) rather than centrally. As for the epigraphy, the term ‘Thamu-
dic’ had been used for designating an ancient North Arabian language and script, which in the case
of Tayma’, has now been replaced by a less interpretative terminology (“Taymanitic”’; Macdonald
2004), stressing the significant role of the oasis within the wider context of North Arabian oasis
scripts (cf. also Robin 2008).

The discovery of a cartouche by the Egyptian pharaoh Ramesses III (13%/12% century BCE)
in the environs of Tayma’ led to a revision of the Egyptian-Arabian relations (Somaglino —
Tallet 2013; Sperveslage — Eichmann 2012; Sperveslage 2013; 2014; 2016). The inscription,
besides testifying to Egyptian interests in the region, is most probably also a consequence of at
least Tayma’s participation in networks established during the preceding Middle Bronze Age.
The ‘Egyptian Paradigm’, which had been developed and was sustained for many years as from
the excavations at Timna’, affected the interpretation of the Late Bronze and Early Iron Age
econo-mic history of Tayma’ and the related pottery groups. The latest excavation results from
the oasis, however, suggest the existence of commercial activities at Tayma’ as early as around
4,000 BCE, most probably followed by similar activities during the entire Bronze Age (see
below).

All excavators at Tayma’ had to deal with this enormous amount of information profoundly
influenced by non-local perspectives in terms of both historical reconstruction and the interpreta-
tion of material culture. Based on a discussion of pottery styles at Tayma’ and beyond (resulting in
the postulated “Tayma’ Painted Ware” and including the Qurayyah Painted Ware and the al-‘Ula
Painted Ware; see also Bawden — Edens 1988; Parr 1988; 1989), the 1979 excavations on behalf
of the Directorate General of Antiquities (Bawden et al. 1980), led to a debate on the continuity of
settlement and subsistence strategies. A seminal contribution by Ch. Edens and G. Bawden (1989)
on the Late Bronze-Iron Age transition in the light of economic contacts of the Hijaz region,
suggested an uninterrupted settlement continuum at Tayma’, while stressing the local perspective
of the oasis settlement within a regional context. Although the material basis (i.e. their ceramic
chronology and typology) has been since revised, the hypothesis of a continuous occupation of
the oasis can now be considered as confirmed. P. J. Parr linked his observation of a break in the
pottery production between the late 2™ and early 1 millennium BCE with a proposed return to
mobility and pertaining subsistence strategies. In the meantime, the discovery of an early 1 mil-
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lennium BCE painted and plain pottery production at Tayma’ (Hausleiter 2014; Tourtet ef al. in
press) has closed this gap in the material culture.

Next to adding considerably to the information on the burial customs at the oasis (Abu Duruk
1989; 1990; 1996; al-Hajri 2002; 2006; al-Hajri et al. 2005; al-Taima’i 2006), the Saudi exca-
vations at the cemeteries of Tayma’ at Sana’iye and Rujum Sa‘sa‘, also led to the definition of
the Middle Iron Age “Sana’iye Pottery” (Hashim 2007; Maritan et al. in press; Hausleiter 2014;
Tourtet et al. in press), which largely coincides with the aforementioned “Tayma’ Painted Ware”.

Plain pottery and that of the later periods had only been dealt with on an eclectic level. Surface
sherds were published by F. V. Winnett and W. L. Reed (1970) and supplemented with material
from Qasr al-Hamra excavated by Bawden et al. 1980 (see also Abu Duruk — Murad 1985; 1986;
1988) and ceramics from the site of Qasr al-Bujidi (Hashim 2000).

ENVIRONMENT

In arid environments, availability of water constitutes a prerequisite for human sustainability in
oases (Fig. 5). Therefore, right from the project’s launch, an archaco-hydrological research unit
was established (Wellbrock et al. 2017). The oasis lies in a 600 km? large catchment area, and
geological conditions specific to Tayma’ (the so-called Tayma’ graben) allowed for an easy ac-
cess to groundwater through wells sapping the upper aquifer. Due to the reduced transmissivity
of the siltstone layer, the water was pressurized towards the surface, thus assuring for sufficient
supplies for human and animal consumption as well as for irrigating the cultivated lands and
gardens. The location of the oasis at the almost deepest point in the region favoured the access
to the available aquifers (Wellbrock et al. 2012; 2017).

Fig. 5 Irrigated agricultural area of the modern palm oasis (DAI, Orient Department, A. Hausleiter).
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Fig. 6 The sabkha of Tayma’ after heavy rainfall in 2008 (DAI, Orient Department, J. Kramer).
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Valuable information about the climatic and environmental history of Tayma’ was expected
from the exploration of the sabkha, a geological playa constituted of a former palaeolake of al-
most 20 km? extension (Fig. 6). The sabkha is located immediately north of the oasis, at a consid-
erably lower level than any settlement remains from the historical periods.

Geo-archaeological investigations in combination with *C-dating supplied data about region-
al and local climate and landscape developments through space and time. Covering the periods of
the saltwater lake, i.e., from approx. 9,300 calBP until 4,800 calBP of approx. 4,500 years (Dinies
et al. 2015; 2016), it is now possible to begin with the reconstruction of the long-term changes of
the local climate in light of the overall developments known from the Arabian Peninsula (Engel
et al. 2012; Briickner et al. 2013; Dinies ef al. 2015; 2016). In the meantime, the CLEAR-project
(Holocene CLimatic Events in Northern ARabia) based at the University of Cologne continues
investigating the Holocene climatic conditions at Tayma’ and its surroundings.

The relevant, four-stepped model allows us to trace general trends in lifestyle and subsistence
at the oasis’s emergence at around 4,600 BCE (M. Dinies, personal communication). Oasis culti-
vation began under possibly slightly moister conditions following a long dry period that had set
out at around 8,000 calBP and that was characterized by a retreat of grassland and pastures, whilst
desert shrubs thrived.

As to the related socio-economic issues, other archacological projects in the region propose
a transition from pastoralist herding societies to ones of oasis cultivation at the turn from the 5%
to the 4" millennium BCE (Gebel — Mahasneh 2012). In the coming years it is further expected
that both local and regional data will lead to a refined reconstruction of wider developments and
ensuing solutions on local scales in response to them.
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METHODOLOGIES

The Saudi-German project encompasses a wide spectrum of approaches aimed at reconstructing
the dynamics of subsistence strategies of the area’s former communities, be they predominantly
mobile or sedentary. Since the boundaries between both types livelihood are thought to have
been highly permeable, it is also aimed to investigate the causes, mechanisms, and the outcomes
of resulting cultural transfers. It was hence decided to conduct the archaeological investigations
through an interdisciplinary approach, including a number of disciplines from both the human and
natural sciences. The team is composed of specialists from the fields of archaeology, geoarchae-
ology, epigraphy, history, bioarchacology (archacobotany, history of vegetation, zooarchaeology,
and physical anthropology), hydrology, and archacometry. It was thus intended to create a plat-
form large enough to sanction the pursuit of the individual research aims of each discipline, while
simultaneously encouraging dynamic interaction between each team member in order to attain
more differentiated and complex levels of analysis and interpretation.

The reconstruction of the human activities needs to be put in perspective with significant
changes in the regional climate and environment during the Holocene. This stand meets with the
general research agenda set by the German Archaeological Institute and its particular involvement
with the study of the different forms of sedentism. As one of the region’s major settlements oc-
cupied by sedentists, that while remaining in persistent exchange and probably even competition
with their pastoralist and apparently mobile counterparts, the oasis at Tayma’ outstandingly ex-
emplifies this interaction between both types of subsistence.

For the project’s systematic collection and recording of data, a method was adopted combin-
ing established excavation and survey methods with state-of-the-art recording techniques and
continuously developed during the project. In addition to the excavations using stratigraphic
units (SU) as interpretive base for reconstructing depositional processes, a number of non-de-
structive investigation methods (ground penetrating radar, geomagnetic prospection, electric re-
sistivity), as well as remote sensing techniques (satellite imagery, aerial photography by plane
or unmanned aerial vehicles) were applied. Traditional documentation techniques (such as pho-
tography and drawing) of contexts and objects were supplemented by the application of lead-
ing-edge digital recording technologies, including tachymetric surveying, 2D- and 3D-photo-
grammetry (structure from motion, SfM) and 3D-modelling of contexts, as well as reflectance
transformation imaging (RTI), and 3D-scanning for objects. A web-based relational database
connected with a geographic information system (GIS) was created to collect, manage, and
analyse the project’s data.

As part of the scientific research and exploration, a number of analytical methods have been
applied, such as *C-AMS and optically stimulated luminescence (OSL) for dating archaeological
contexts. Stable isotope analysis was used for models pertaining to climatic reconstructions as
well as for anthropological investigations. A variety of scientific analyses, such as XRF (x-ray flu-
orescence analysis), MGR (matrix group by refiring), and LIA (lead isotope analysis) were used
in the field of archacometry, especially in pottery and archacometallurgical studies.

Since the beginning of the project, the investigations of archaeological remains at Tayma’ have
been conceived as part of a larger conceptual framework aimed at acquiring an understanding
of the cultural heritage of this historically significant place. Therefore, an integrated strategy for
preventive conservation and restoration of objects and building remains has been developed and
implemented in collaboration with conservators, restorers, and building archaeologists. Objects
excavated by the Saudi-German project are stored according to a long-term storage concept de-
fined by the requirements of conservation. Methodology and outcome of these works are part of the
project’s publication and outreach program (Hausleiter ef al. in press c; Hausleiter 2015b; 2016a).

It is in this context that three training programs in archacological conservation have been
carried out at the National Museum, Riyadh in collaboration with (the then) SCTA and the
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Fig. 7 The oasis of Tayma’ with archaeological areas (graphics: S. Lora, DAI, Orient Department).
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14



Archaeological Exploration

King Saud University, with the objective of sharing knowledge on preservation strategies with
the local female and male staff members and students. In addition to the field work at Tayma’,
programs of this kind prove suitable tools for developing sustainable and long-term strategies
for the preservation of archaeological remains as part of the cultural heritage (DAI [Ed.] 2012,
291-292).

2 THE SITE AND ITS TOPOGRAPHY

The site of Tayma’ is located approx. 265 km southeast of the provincial capital Tabuk at
27°37°37” N/38°32°60” S. Currently, more than 30 archaeological areas have been fenced off
by the local antiquities office, and the largest of these areas (74 ha) is known as Qrayyah (or
Qrayyan), a name referring to a former residential mudbrick quarter adjacent to this area, just
south of the old town and the oasis of Tayma’ (Fig. 7).

Today, the oasis is characterized by six major ecological, geographical, and socio-cultural
topographic zones (from north to south): (1) The sabkha; (2) The oasis, consisting of irrigated cul-
tivation areas in the north and inhabited areas in the south (old town of Tayma’); (3) The ancient
centre of the walled oasis and settlement (Qrayyah); (4) The cemetery area south of Qrayyah; (5)
The expanding modern settlement, located mainly west and east of Qrayyah and increasingly im-
pacting the cemetery area; (6) The area of Tuwayil Sa‘id north of the sabkha (cf., Parr et al. 1970)
with a large building of public character and a cemetery.

Qrayyah is the main area under archaeological investigation by the Saudi-German project
and consists of several sectors separated from each other by walls. Based on the then visible wall
remains, Bawden et al. (1980) identified altogether seven compounds labelled as A, A, B-E, plus
another in the north-western part of the walled area called Compound W. The remaining areas of
the oasis were not labelled. As stated earlier, it was possibly the effortless access to water that may
have influenced not only the choice for the oasis’s location, but also the shapes and dimensions
of these compounds.

In addition to historical and more recent water management constructions related to agricul-
ture, ancient water supply structures have been detected at several locations in the oasis. Apart
from the famous Bir Hadaj in the present-day old town of Tayma’(cf. al-Taima’i 2005), the wells
of Qasr al-Radm and the ones within Compound B had been identified prior to the work of the
Saudi-German project. The location of the ‘Wadaj well” (Doughty 1888) may correspond to that
in Compound B.

Within Qrayyah, hydrological investigations of the Saudi-German team (Wellbrock ef al., this
volume) led to the identification of a spring-lake south of the central zone of the ancient settle-
ment, which is located on a sandstone outcrop, hence at the southern end of Compound E, next to
the inner wall. The well excavated in Area E is so far the only ancient water source to be identi-
fied inside this area. It certainly served the supply of the temple to the west (Building E-b1), with
which it was connected through a tunnel. It is uncertain whether it supplied the residents in the
adjacent living quarter.

The Early to Mid-Iron Age irrigation system extending over the southern part of Compound
A (excavation area H), located immediately north of the compound’s perimeter wall, must have
been fed by an important well inside a large rectangular enclosure (Building H-b1); the well itself
has not been excavated. The chronological sequence of the excavated wells at Tayma’ has not
yet been precisely established. It seems evident, however, that the major compounds were each
supplied individually. Deep cuts into the bedrock have been detected at some locations, such as in
Area O and Area Q, possibly to serve as provisional water reservoirs.

The location of the production areas within the walled settlement is less clear, since little
of them has been preserved. Disc-shaped carnelian (chalcedony) beads were manufactured in
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the area east of the present-day sabkha at around 4000 BCE (Haibt 2013; 2018), as based on
the concentration of micro-drills and to a significantly lesser extent on production rejects. The
whereabouts of the production areas, e.g. of pottery, in the subsequent periods remain, howev-
er, unknown. Some small-scale fireplaces of undetermined function have been found in Area A
(Eichmann et al. 2006b), whereas a large pyrotechnical installation in Building E-b1 may have
been linked amongst others to the production of charcoal (Huber 2015). A cluster of small-scale
horse-shoe-shaped furnaces have been identified within the Early Iron Age building complex of
Area O. Metal smelting areas remain equally unidentified. The fireplaces or furnaces identified by
J. Euting (1914) at the surface in the south-western districts during his visit to Tayma’ have not
been located with certainty.

As from the 3™ millennium BCE onwards, the entire oasis was apparently enclosed by a sys-
tem of walls, which through time was repeatedly modified (Schneider 2010; 2016; Klasen 2011;
Hausleiter 2018). The construction of this highly diversified system of built structures impacted
the settlement over the following millennia and implies an organized, complex social and admin-
istrative system run by a sedentary population that required and commissioned the construction
of this wall system. Remains of an earlier wall in the eastern sabkha, probably relating to the
production area of beads, suggest that at least at Tayma’, walls may have been an essential part of
an oasis from the very beginnings.

Whereas in the 3" millennium BCE, the wall’s main building material was mudbrick (resting
on sandstone/siltstone foundations), the later phases saw exclusively the use of quarry stones.
In all, these walls enclosed an area of up to 9.23 km? or 923 hectares. Altogether, the maximum
length of the wall system amounts to 18.2 km (20.9 km, including the reconstructed total length of
the sabkha wall), and in combination with the enormous investment into the area, this may induce
the utilisation of such ambiguous terms as ‘urban’. However, it is expected that as today, wide
expanses of the walled area were not densely inhabited but rather irrigated grounds for agriculture
and possibly even pasture. This consideration may be relevant in considering the oasis’s role as a
stopover for large caravans, provided the above mentioned 8% century BCE text from the Middle
Euphrates (200 camels, 100 men) is taken as plausible. An aerial photograph from 1956 shows an
approx. 90 ha large area under oasis cultivation, 120 ha of irrigated fields in the north-western part
of the oasis (southeast of Qasr al-Hamra), the 74 ha large area of Qrayyah, and a zone of almost
640 ha without any visible remains from either settlement or cultivation, i.e. an area of the size of
ancient Nineveh during the Neo-Assyrian period. This situation may differ from that in antiquity
or early Islamic times when Tayma’ was described as a wealthy and flourishing oasis.

The ancient inhabited nucleus at Tayma’ was Qrayyah (Figs. 8-9) and formed as the oasis’s
core in terms of political, administrative and religious functions. Although visibility is obstructed
through modern occupation, the northern part of the centre had a clear-cut border and did not ex-
tend into the oasis. On the other hand, important public buildings, such as Qasr al-Hamra or the
substantial remains at Tuwayil Sa‘id (Parr et al. 1970), were respectively located at the periphery
outside the core area. Central to the ancient settlement and nodal point of the wall system was
a tower, known as Burj Badr ibn Jawhar that overlooked the settlement, the entire oasis, and its
surroundings. Numerous towers or tower-like buildings had been attached to the outer oasis wall.
So far, only one has been partly excavated (Square W41; Schneider 2010). Remains of watch
towers have been identified on the ridge north of the sabkha and have been considered as part of
the oasis’s defensive system, the Mintar bani Attiya being one of them (Parr et al. 1970).

Tayma’s walls as mentioned by early Arab historians and geographers were impressive, and
until today, some of them have survived at heights exceeding 8 m. This is the case for the outer, or
“oasis wall” (Hausleiter 2018) surrounding Compounds C, D, and E, as well as for its eastern and
western branches. It is still uncertain whether these walls were free-standing at these heights. The
approx. 3.2 km long retaining wall was significantly lower and built as an earthwork separating
the cultivated areas in the northern part of the oasis from the sabkha (Bawden et al. 1980). It may
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Fig. 8 The central part of the settlement (Qrayyah) (DAL, Orient Department, S. Lora).
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Fig. 9 The northern part of the settlement area (DAI, Orient Department, S. Lora).
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have protected the agricultural areas from erosion into the sabkha but also have prevented saline
deposits from entering the arable land. The latter hypothesis has in fact been been verified by
the analysis of sediments from both sides of the wall. The settlement’s inner wall defining Com-
pound E (and separating it from Compounds C and D) was built later, probably in the mid-1% mil-
lennium BCE (see below). Its construction diminished the core area of the ancient settlement to
not much more than 22 hectares. On top of the remains of its early building stage, a double-shell
wall was added in the later part of the Nabataean period.

At the same time, a large ditch (500 m long, 12 m wide and probably 6 m deep) was dug into
the bedrock along the wall’s exterior face, while the excavated material was used for filling in
the cavity between the two wall shells. The ditch may have served for flood control during heavy
rainfall, whilst also preventing easy access to the site’s central part.

As observed at other Arabian oases, like Dumat al-Jandal or Qurayyah, the walls and enclo-
sures at Tayma’ allowing for a highly differentiated functional subdivision of large areas, seems
to have played a significant role. This refers both to the scale of the compounds as well as that
of the individual public buildings, of which many are characterized by surrounding enclosures
(Buildings E-bl, E-b6; O-bl, but also wells, such as those of H-bl, Qasr al-Radm [Northedge
2008], and on a much smaller scale, the one east of Building E-bl).

Gates, access points, and communication systems within the oasis are currently less in evi-
dence. While it appears possible that major access points (gates?) were located where the current
Tabuk-Medina road cuts the course of the outer wall, there is nothing left of the ancient structures
that might confirm this (cf. Abu Duruk 1988). Probable remains of passageways have been identi-
fied between Compounds A and D (by excavations in Square W9 and W10), between Compounds
C and E (through GPR prospection), as well as between Compounds B and C (excavations at
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Area L and GPR prospection; see Eichmann et al. 2010). In Area C remains of a passageway be-
tween Compounds C and E may have been identified for the early building stage of the inner wall.
This context may be substantiated by an Imperial Aramaic inscription found next to it in secondary
deposition (TA 964), mentioning construction work at a wall by a governor of the dynasty of Lihyan
at Tayma’ (Stein in press; see below). Foundations of two towers of the Nabatacan wall have been
identified in the same area, but nothing has survived from the up-going parts of these towers.

In addition to the oasis walls and wells, architecture of public character has mainly been identi-
fied in the centre of the settlement (Area E), as well as in an area between the outer and subsequent
inner wall (Area O). The latter is a building complex (Buildings O-b1 and O-b2) within a massive
enclosure, possibly destroyed by fire, whereas the former (Building E-b1) is a temple founded at
some stage during the Lihyan dynasty and in use throughout the Nabataean period. The discov-
ery of cuneiform texts and a stela by King Nabonidus (556-539 BCE) in fill deposits suggests
that this area was of significance during the period of the Babylonian occupation. Deposits with
architectural remains and an associated pottery sequence dated to the early 3™ to early-to-mid 2™
millennium BCE (E-b5, E-b13, E-b14, E-b15) suggest that this area may have been highly signif-
icant for the settlement from that time onwards, although much of these early remains have been
destroyed by later construction activity.

The temple in Area E may have changed function during the Late Roman period (3/4" centu-
ry CE), as inferred from the massive alterations to its layout (Lora 2017). An extended complex
covering 1.8 hectares north of Area E (Building E-b6) and roughly of the same date (2™ to 4" cen-
tury CE) was built at a quite different scale in comparison with the architecture from the previous
periods. This enormous complex has for the most been traced by aerial photograpy and surface
scraping, even though stratigraphic soundings have been carried out at two locations (Squares
E28 and E29), thus furnishing evidence for the date of its construction.

A residential quarter extends to the south of Area E (Area E-South/F), with the pre-Nabatacan
to Late Antique periods so far representing the best preserved deposits. Farther south (Area D)
one comes across partly elaborately built domestic architecture dating to approximately the same
period. Other buildings, especially those attached to the walls (Area A, Square W10/Q3) may
have had specific functions, some of which were linked directly to the wall.

Whereas public and residential areas as well as agricultural zones were inside the walls, this
was not the case for the cemeteries. Until Tayma’’s settlement area was considerably reduced,
probably after the mid-1* millennium BCE (see above), built and visible funerary architecture con-
centrated mainly in the areas south of the walled oasis. A number of graves east of an apparently
public building at the site of Tuwayil Sa“id have been identified on the ridge north of the sabkha.

During the later parts of the 1% millennium BCE, at a time when the southern and western
compounds (A, A, B, C, and most probably D) had been abandoned, extended burial grounds
were laid out in areas formerly located within the outer walls (and outside the new inner wall).
Yet, only the graveyard in Area O has been excavated systematically, while its date can safely be
attributed to the 43 centuries BCE. There are also earlier inhumation graves from the 7% to 6%
centuries BCE near the outer wall in Area Q; west of them a yet unique multiple burial with more
than 9 inhumations has been found.

Graves with stone rubble walls built onto the bedrock have according to the presently available
evidence been exclusively identified outside the walled areas. So far, there is evidence of a variety
of circular structures, sometimes with associated buildings, which had been used from at least
the 3™ millennium BCE through almost the entire 2™ millennium BCE. The tradition of using
such circular structures for burials may even go back to earlier periods (Hausleiter — Zur 2016;
Zur — Hausleiter 2018). Subsequently, large chambers had either been added to circular graves or
built in isolated positions. The latter types were in use between the 9 and the 5™ centuries BCE
(Eichmann 2009), and have mainly been excavated at Sana’iye (Abu Duruk 1989; 1990; 1996) or
Tal‘a (Beuger 2010; Lora et al. 2010).
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Tayma’ Chronology and archaeological / . . .
Occupation Period historical periods I S L G

Tayma’

Tayma’
Tayma’

Tayma’

Tayma’

Tayma’

Tayma’

Tayma’
Tayma’

Tayma’

Tayma’

Tayma’

Tayma’

Tayma’

Tayma’

Tab. 1 Synthesis of the chronostratigraphy of Tayma'.

3

1

3a

3b

10

1la

11b

11c

12

Contemporary
(from 19* century CE)

Islamic period
(7t to 18" century CE)

Late Antiquity (4" — 6" century CE)

Roman / Late Roman
(2" to 4* century CE)

Nabataean

(2" century BCE — early 2" century CE)

Period of the dynasty of Lihyan
(5t century to 2" century BCE)

Mid to Late Iron Age
(9t to 5 century BCE)

Early Iron Age
(12t to 9*" century BCE)

Late Bronze Age

(Mid to late 2" millennium BCE)

Middle Bronze Age
(Early 2" millennium BCE)

Early Bronze Age
(3 millennium BCE)

Late 5" and 4* millennium BCE
(Chalcolithic)

Neolithic

HISTORY OF OCCUPATION

The oasis as a flourishing settlement
(Early Islamic period)

Intensive exploitation of dromedary

Increase of dromedary in the diet

Abandonment of the irrigation system in the southern part of
settlement, probably because of changing groundwater table

Beginning of exploitation of domesticated dromedary
Irrigation system in the southern part of settlement

Oasis agriculture with date palms (end of 2" millennium BCE)

Beginning of oasis cultivation (c. 4,600 BCE) with grapevine
and figs

Cultivation of cereals as based on palynological evidence

(pollen of Cerealia type) from the deposits of the Tayma
palaeo-lake

Loy [alall a3l ol Julecll (oS 5 Y Jsand)

In view of the nature and scope of this volume of the Tayma’ publication series and the current
stage of research, we shall in the following discuss the major results obtained so far from the
archaeological excavations (for the preliminary reports, cf. Eichmann et al. 2006b; 2010; 2011;
2012; Hausleiter et al. 2017, in press a—g). Thus, at least from a general methodological perspec-
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Archaeological correlates Extramural remains / Cemeteries

Modern occupation

Shift of settlement towards the oasis; construction of public
buildings northwest of the former centre of the settlement

Internal reorganisation of settlement, including the residential
area; large public building north of former temple E-b1; destruction
of statues and inscriptions of the dynasty of Lihyan

Partial reconstruction of temple E-b1 and construction of water-
related installations; Nabataean royal inscriptions
Affinities with contemporary pottery in the Southern Levant

Reduction of size of the central part of settlement (by 2/3);
transformation of large areas into burial grounds; inscription of a
Lihyanite governor of Tayma’; monumental sculpture; construction
of a temple in the central part of settlement (E-b1) at a site with
a long building tradition; residential quarter south of it (Area
E-South/F)

552-542 BCE: Babylonian king Nabonidus at Tayma’ and other NW
Arabian oases; stele and cuneiform inscriptions; no corresponding
remains of public buildings

Sana’iye Painted Ware (SPW) and pottery with Syro-Mesopotamian
and Levantine affinities

Contacts between Assyria and Arabia

Public building O-b1 (probably a temple) with Tayma’ Early Iron Age
Ware (TEIAW) and Egyptian and Syro-Levantine artefacts (Area O);
repair of outer wall and attachment of buildings to it (Area A)

Continuous occupation in the central part of settlement evidenced
by Qurayyah Painted Ware (QPW)

Continuous occupation in the central part of settlement evidenced
by Red Burnished Ware (RBW); no unequivocal architectural
remains

Remains of permanent occupation in the central part of settlement;
public building set onto the bedrock (E-b5); monumental wall
enclosing the oasis and other large areas resulting in the almost
largest extension of the oasis in pre-modern times; pottery:
Reddish Coarse Ware (RCW) (late 4™ / early 3 millennium BCE)
and Gritty Ware (GW) (mid-to-late 3™ millennium BCE)

Architectural traces in the centre of the settlement (pre-early 3™
millennium BCE) and beneath the outer wall (pre-late 4" / early
3 millennium BCE); probable beginning of pottery production:
Reddish Coarse Ware (RCW)

Waste deposit of flint drills and production refuse of disc-shaped
Carnelian beads (c. 4,000 BCE); wall in the eastern part of sabkha;
wall and probable remains of agricultural irrigation

Surface findings of lithic tools (probably late 7" / early 6%
millennium BCE)

Built stone cists with single burials

New tradition of graves cut into the bedrock within the
former area of the walled settlement (5" to 3" century
BCE), partly reusing tomb stones with the representation
of human faces and Aramaic inscription

Built rectangular tombs with collective burials (9t to 5t
century BCE) with SPW; single child graves were attached
to these chambers; inhumation burials next to the outer
wall

Circular tombs probably still in use; little evidence of
pottery (TEIAW)

Circular tombs probably still in use; little evidence of
pottery (QPW)

Circular tombs with single inhumation burials; ceremonial
bronze weapons of Syro-Levantine EBA/MBA type; pottery
outside the graves (RBW)

Cairns south of the oasis

Large stone structures on sandstone rock outcrops in the
surroundings of the oasis (25 — 40 km distance)

tive, we contextualise the contributions with decidedly palacoenvironmental character (Engel et
al., Kiirschner et al., Dinies and Neef, and Wellbrock et al. this volume) as well as the histori-
cal contributions (G. Sperveslage, and A. Bagg) with the overall trends of occupational history,
whose results will be published in detail in the coming years within this series.

Based on the results obtained so far, the archaeological evidence from periods of major hu-
man impact have been labelled as Occupation Periods and until now, twelve such periods have
been identified within the oasis of Tayma’ (Tab. 1). It is possible that some of these periods will
be amended through subdivisions, e.g., occupation phases represented by occupation levels and
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stages in different areas. Although we must bear in mind that the impact from the general Near
Eastern historical framework on Northwest Arabia may be subject to variations, historical factors
and events nevetheless participated in the process of subdividing the Occupation Periods in the
oasis, archaeology after all, being part of the historical sciences.

As part of the chronostratigraphy the pottery sequence, being one of the major results of the
Tayma’ project, can be followed from the late 4™ millennium BCE through to Late Antiquity
(Tourtet et al. in press; in preparation). In the present volume, the major types of Bronze to Mid-
Iron Age wares are depicted (see Figs. 11-13).

7™ 10 6™ MILLENNIA BCE (NEOLITHIC)

The “Neolithic of Arabia” (ca. 10,000—4,000 cal BCE) has been the object of investigations ever
since the early visits by for instance Gertrude Bell (1927) or Hans Rhotert (1938), and in different
parts of the peninsula, since 1977. Several conflicting views on the origin of the Neolithic are
currently under discussion, as for example whether it was home-grown or influenced through the
spread of the far better known Levantine Neolithic (for an overview see e.g. Crassard — Drechsler
2013). Aside from its origin, issues also pertaining to chronology, lifestyle, states of domestica-
tion, and social organisation yet remain ill-founded.

At Tayma’, the Neolithic is evidenced through arrowheads and flint tools gathered as surface
stray finds (Tayma’ Occupation Period 12). Even though in limited amounts, the remains point
to the so far earliest known human presence at the later oasis as early as the late 7%/early 6™ mil-
lennium BCE, in other words the Late Neolithic (Middle Holocene), whilst indicating to contacts
with the Southern Levant (Purschwitz 2017).

5™ AND 4™ MILLENNIA BCE (NEOLITHIC TO CHALCOLITHIC)

The reconstruction of early Tayma’ may have to be put in context with recently discovered, large
circular stone structures located at some distance south and southwest of Tayma’ (between 25
and more than 40 km; Hausleiter — Zur 2016). At Kilwa similar structures have been found (D.
Rokitta-Krumnow, personal communication); as yet, none of them have been excavated or dated.
In the entire region such built stone structures are not unknown. Located on volcanic rock forma-
tions in the harrats, which reach from Syria through Jordan to the Arabian Peninsula, they have
been interpreted as burials (Kennedy 2011; Magee 2014) suggesting that they are part of alleged
‘ancestral pastures’ (Wilkinson 2003; Wilkinson ef al. 2014; Luciani 2016) in desert landscapes.
They appear to be different to the Late Neolithic (Rollefson et al. 2016), Chalcolithic, and EBA
Mesas or Wisad Pools found in the Eastern Desert of Jordan, of which one had been re-used as a
burial site in the Late Bronze Age (Rowan et al. 2015). Examples of ‘desert-kites’ have not been
identified in the immediated vicinity of Tayma’, but rather south of it (Magee 2014).

Recent research on so-called tower-tombs and structures not related to funerary activities in
the Tabuk-al-Jawf-Region shed new light on the regional development of burial customs between
the Neolithic and the Bronze Age, probably to be associated with mobile pastoralists (Fujii 2016).

Archaeobotanic data suggest a beginning of oasis cultivation at Tayma’ at around 4,600 BCE,
according to the occurrence of palynological evidence from Vitis vinifera and probably also Ficus
(M. Dinies, personal communication; cf., Dinies ef al. 2016). Cultivated grapevine does not nec-
essarily imply the presence of a permanent sedentary occupation, but it can be considered as key
element for the transformation of a site into an oasis (this fundamental step is being subsumed
to Tayma’ Occupation Period 11c). Most notably, there is no evidence for the date palm in these
early palynological records, and the occurrence of the latter at Tayma’ is not attested before the
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Fig. 10 Spearhead and fenestrated axe made of bronze from al-Nasim, Grave E-g2
(a: DAL Orient Department, I. Wagner, b: DAI, Orient Department, H. Kosak).
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very end of the 2™ millennium BCE. It is also within this time horizon that Gebel and Mahasneh
(2012) and Gebel (2016) proposed a model for the emergence of oasis-based garden cultures in
Northwest Arabia based on water sources, for that matter wells.

The earliest “C-sample from an excavated context pertaining to a large-scale production of
disc-shaped carnelian beads at the eastern margins of the sabkha indicates a date in the 5" to 4™
millennium BCE (4,223-3,964 calBCE). At the present stage of analysis, including comparisons
from other sites and regions such as Anatolia (Eichmann et al. 2006a), it is appropriate to apply
the term Chalcolithic period for the chronological context of this industry (Eichmann et al. 2006a).
The remains have been attributed to Tuyma’ Occupation Period 11b. Micro-drills made from chert
ridge flakes were used in the bead production. Both raw materials were apparently available locally
(Haibt 2013; 2018; Purschwitz 2017). The production site(s) may have been located somewhere
near the north-eastern margins of the sabkha, as suggested by the surface survey and soundings.

However, no archaeological traces of permanent settlements within the oasis have been identi-
fied for this period, nor for most of the entire 4™ millennium BCE. Remains of a stone rubble wall
have been traced south of the supposed production site area and this wall may possibly be of an
earlier date. In this context the traces of possible channels identified by geophysical prospection
need to be verified and dated (Hausleiter 2018).

Further architectural remains, probably of a late 4™ millennium BCE date, have been identified
beneath the 3™ millennium BCE outer wall south of the central part of Qrayyah. This chronologi-
cal attribution results from a sample dated to the late 4"/early 3 millennium BCE (**C) from the
layer above it (see below). Similarly, in the center of the settlement, a wall underneath the early
3" millennium BCE building (**C), may belong to late 4™ millennium BCE occupation in the area,
thus potentially redating the first settlement activity in Qrayyah (Tayma’ Occupation Period 11a).
The function of the wall is, however, unclear.

Initially, flint drills and bead fragments which had been detected within the settlement were
attributed by Bawden ef al. 1980 to the Iron Age — probably because Tayma’ was then considered
as mainly an Iron Age site. The hypothesis that bead fragments and discarded drills found on
the surface within the compounds had arrived from the sabkha with the mud used for mudbrick
production in the late 3*millennium BCE has been confirmed through the discovery of drills and
bead fragments inside the mudbricks of the outer wall. Hence, the presence of these artefacts in
Qrayyah results from an erosion of the mudbrick walls.

3* 10 MID-2* MILLENNIUM BCE (EARLY TO MIDDLE BRONZE AGE)

Whereas only little archaeological evidence has been recorded for the 4™ millennium BCE, funda-
mental socio-political developments may have taken place during the 3™ millennium BCE (Tay-
ma’ Occupation Period 10). At this time which elsewhere is known as the Early Bronze Age, the
construction of a large system of walls from siltstone and mudbrick was undertaken. Likewise,
the so far earliest known built graves or cairns south of the walled oasis can be dated to this peri-
od. Furthermore, most recent stratigraphic data from the centre of the ancient settlement indicate
to a contemporary occupation by a pottery producing community. This evidence may possibly be
connected with a yet little known oasis settlement established by a sedentary population which,
while interacting with surrounding mobile groups involved in hunting (cf., Magee 2014), may
have emerged as early as the mid-5" millennium BCE. This involved besides the availability of
the requisite administrative and personnel resources also the necessity of erecting such walls.
With the construction of this oasis wall, Tayma’ reached almost immediately its largest extension,
only to be surpassed in the Early Iron Age with the addition of Compound A (the construction date
of Compound W currently remains unknown; Schneider 2010).
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The foundation of the oasis wall can be associated with a late 4"—early 3™ millennium BCE ter-
minus post quem (Hausleiter — Zur 2016; Hausleiter 2018; for an even older structure see above);
in the relevant deposits a coarse pottery with predominantly mineral temper has been identified
(Reddish Coarse Ware, RCW; formerly Very Coarse Mineral Tempered Ware; Fig. 11a). This pot-
tery is in context with the structural remains of a room and subsequent fill deposits in the very
centre of Qrayyah (Area E), from where a series of consistent, early to late 3™ millennium BCE
14C-dates have been obtained (Hausleiter — Zur 2016; Lora 2017). To the later part of this chrono-
logical horizon belongs a greyish pottery, known as Gritty Ware (GW), characterized by grit as its
main temper (Fig. 11b). It is also attested in very small quantities on the surface at Rujum Sa‘sa‘
(Hausleiter — al-Najem 2016; Hausleiter 2017). A similar ware has been identified in the cairns at
Jabal Khraymat at Mada’in Salih (Abu-Azizeh 2015; Tourtet ef al. in press), suggesting a late 3
millennium BCE occupation of this area.

Until now, circular graves with associated rectangular multi-chamber structures at Jabal Khray-
mat provided a late 3"/early 2" millennium BCE '“C-date (W. Abu-Azizeh, personal communi-
cation). Based on their similarity to the evidence at Tayma’, Abu-Azizeh (2015) postulated a
regional burial tradition. Whether the variety of built graves at Tayma’ represents a chronological
phenomenon or rather an expression of social differentiation or a combination of the two cannot
be answered on the basis of currently available information. There are large circular graves with
(or without) stepped section (up to 5.5 m diameter); circular graves with cross-shaped chamber
(up to 3.7 m diameter); circular graves with large rectangular multi-chamber structures (ca. 3 x
12 m); the latter occur also isolated, i.e. without being associated with circular graves. The circu-
lar graves with cross-shaped interiors are so far only attested at Tayma’. As to their predecessors,
these graves are free-standing and individually built on top of the bedrock. Dated to the turn of the
2" millennium BCE, which in other regions refers to the EBA-MBA transition, and located within
the cemetery area south of the oasis (Sana’iye, Rujum Sa‘sa‘, al-Nasim), these graves display fu-
nerary objects comprising fenestrated axes and a variety of cutting or thrusting weapons (Fig. 10)
(Hajiri 2011; Hausleiter 2015c; Hausleiter — Zur 2016; Zur — Hausleiter 2018).

This phenomenon has been associated with so-called warrior or status burials attributed to
sub- or semi-elites of the ruling class (Philip 1995; D’ Andrea 2014) mainly in Syria and the Le-
vant, but also in Mesopotamia, Anatolia, Egypt and Iran at the turn from the 3™ to 2™ millennium
BCE (Gernez 2008). It is therefore conceivable that the oasis of Tayma’ was for the least connect-
ed with the region’s larger Bronze Age centres, if not even closer than previously assumed ties
to this cultural and political horizon had existed (Hausleiter — Zur 2016; D’ Andrea 2014). These
circular graves continued to be used during the mid-2™ millennium BCE.

Raw materials of two of these weapons had been provided from either the Arabah valley
(Hoppner et al. 2011) or from Oman (M. Renzi, personal communication), but yet nothing is
known about the production place. In this context, the recent discovery of rectangular chambers
with multiple burials and bronze weapons at the site of Qurayyah, dated to the same period (late
34/early 2™ millennium BCE; Luciani et al. 2018) adds significant information on both local/
regional burial practices and cultural contacts. Trade and exchange of this period, as is the case
with other regions in the Near East, may have probably been dominated by mobile groups using
the donkey as a pack-animal (Eichmann et al. 2006a; Luciani 2016; cf. Fedele 2014), already
depicted in prehistoric rock art and attested in the faunal remains of Umm an-Nar sites in eastern
Arabia (Magee 2014; cf. Rossel et al. 2008).

This phase saw the introduction of a new pottery ware at Tayma’ — the so-called Red Bur-
nished Ware (RBW; Fig. 11c, 12a; Hausleiter 2014; Tourtet et al. in press). This handmade and
wheel-made pottery occurs not only in association with dated circular graves of the younger type,
but has also been detected within stratified settlement contexts, either next to the outer wall (Area
Q, Square W41) or inside the settlement centre (Area E). Its chronological range covers at least
the early 2" millennium BCE to the mid-2" millennium BCE (Tayma’ Occupation Period 9).
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a — Reddish Coarse, formerly Very Coarse Mineral Tempered Ware (DAL, Orient Department, J. Kramer).
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b — Gritty Ware (DAI, Orient Department, F. Tourtet).
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¢ — Red Burnished Ware (DAL, Orient Department, F. Tourtet).
(4,57 e (3l and o ALY BV agae) seal) Jstadll AW ¢

Fig. 11 Ceramics from Tayma’ (a—b: late 4" to 3 millennium BCE; c: Early-to-mid-2" millennium BCE).
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a — Red Burnished Ware with Barbotine decoration (DAI, Orient Department, A. Zur).
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b — Qurayyah Painted Ware from Tayma’ (DAL Orient Department, J. Kramer).
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¢ — Tayma’ Early Iron Age Painted Ware (DAL, Orient Department, J. Kramer).
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Fig. 12 Ceramics from Tayma’ (a: Early-to-mid-2" millennium BCE, b: Late 2" millennium BCE;
c: Early Iron Age, 11" to 9" century BCE).
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a — Tayma’ Early Iron Age Plain Ware (beakers) (DAI Orient Department, J. Kramer).
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b — Sana’iye Painted Ware (DAI, Orient Department, 1. Wagner).
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¢ — Ceramics similar to 7" / 6" century BCE Syro-Mesopotamian pottery (DAI, Orient Department, I. Wag-
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Fig. 13 Ceramics from Tayma’ (a: Early Iron Age, 11" — 9* century BCE, b: Early-to-mid-1* millennium
BCE; c: 7"/ 6" century BCE).
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Some RBW vessels are decorated with white kaolinitic clay and have been labelled Barbotine
Ware. The cemeteries south of the oasis display a wider spectrum of decorative patterns on the
RBW than the specimens from the centre and hence potentially indicate to a broader chronologi-
cal range than the latter, even though this requires further study.

Saudi excavations in the cemetery of al-Nasim revealed certain pottery sherds which may
represent a transition between Red Burnished and Qurayyah Painted Ware (QPW, see below).
The latter is a significant Late Bronze Age pottery style known from the entire region. RBW dec-
orative techniques were ‘imitated’ through painting, and decorative patterns of QPW were used
mainly on red-painted sherds. The occurrence of RBW, Barbotine Ware, and QPW in some of
these burial complexes may either inform about the occupation history of these graves or indicate
that these pottery groups at least occurred for a limited concurrent period.

SECOND HALF OF THE 2" MILLENNIUM BCE (LATE BRONZE AGE)

During the Late Bronze Age, known as the International Period in Egypt, Syro-Mesopotamia,
Anatolia, and Elam (Pfélzner — al-Maqdissi [Eds.] 2015), the local pottery production at Tayma’
integrated regional stylistic elements attested to elsewhere in Northwest Arabia (such as Qurayyah
Painted Ware/QPW, Chan in preparation; Hausleiter 2014; Intilia 2016; Tourtet et al. in press).
This has recently been interpreted as a sign of a certain cultural autonomy within Northwest
Arabia, most probably stimulating Egypt’s interest in the region (see below) after its retreat from
the Levant. This second part of the 2" millennium BCE represents Tayma’ Occupation Period 8.

However, except for the continuous occupation of the graveyards south of the oasis, little is
known in terms of settlement organisation and related remains, even though the pottery evidence
nevertheless points to a continuous Bronze Age occupation, as also in the central part of Tayma’.
Archaeometric analysis on QPW sherds from Tayma’ and Qurayyah (Daszkiewicz 2014) evince
that QPW was produced at both sites following a known technological and decorative pattern in
the region, that most probably needs to be put in context with Eastern Mediterranean painted ce-
ramic traditions of the MBA/LBA. Scientific analyses carried out on metal slag from the oasis of
Qurayyah suggest far-reaching contacts for the procurement of the raw materials, since the used
copper originated, at least partly, from mines in the Arabah, the Arabian Shield, and Oman (Liu
et al. 2015). This suggests that Northwest Arabian oases maintained relations with neighbouring
areas for the safeguard of a steady and possibly century-old flow of raw materials.

In this context, an inscription mentioning Pharaoh Ramesses III (12% century BCE) found some
60 km northwest of Tayma’, besides attesting to an Egyptian expedition to the Tayma’ region
(Sperveslage — Eichmann 2012; Sperveslage 2013; 2014; 2016), possibly also discloses Egypt’s
interests in this economically attractive region — if not in Tayma’ itself. Although the political and
economic circumstances in Northwest Arabia during the Late Bronze Age and its palace-based
system of exchange are not really well-known, it may be hypothesised that the inclusion of the
Arabian Peninsula to the interests of Egypt may reveal a readjustment of the latter’s foreign policy.

As to the archaeological remains of late 2" millennium BCE occupation, it was a sequence
of deposits at the outer wall (Area Q) that provided larger quantities of stratified Qurayyah
Painted Ware (QPW; formerly labelled Midianite Pottery; Fig. 12b; see above), which is char-
acteristic for the later centuries of the 2" millennium BCE (Hausleiter 2014; Intilia 2016; Tour-
tet et al. in press). At Tayma’ QPW had already been identified by Bawden et al. (1980), but it
had been subsumed to the general tradition of a “Tayma’ Painted Ware” identified for the oasis
by the authors (Bawden — Edens 1988; see above). At least at Tayma’, there is evidence sug-
gesting a slightly wider chronological range for QPW than previously assumed, i.e. from the
15" to 11" centuries BCE (Intilia 2016). QPW is also known from other locations at Tayma’,
such as Area H/Compound A, Area A, and in the central part of the settlement (Area E). In all
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Fig. 14 Early Iron Age (11" — 9" century BCE) public building in Area O (DAL Orient Department,
1. Wagner).

(il )= 3 kel and o ALY HEYI agma) (o3 3 - V) LAY Radll apall jeaala gy O gl i dle i Y £ JS)

cases the presence of this pottery did not contribute to more than a general terminus post quem
of the pertaining deposits since it was associated with younger material. QPW has also been
identified within the cemeteries south of the oasis, but it is currently unclear to which type of
built graves it is linked.

11™ 1o 7™ ceNTURY BCE (EARLY TO MID-IRON AGE)

At the turn of the 1* millennium BCE, the oasis continued to acquire raw materials from diverse
origins for its own metallurgical production, an activity attested to already for the preceding Late
Bronze Age. Its relations reached as far as the Arabian Shield and Oman, possibly even Cyprus
and Lavrion/Greece, as established from chemical fingerprinting of Early Iron Age metal objects
(Liu et al. 2015; Renzi et al. 2016). This alludes to a certain continuum in the oasis’ functioning
economy and apparently also to a certain measure of independence from the events at the end
of the Eastern Mediterranean Late Bronze Age marked by the collapse of the city-based palace
economies and an ensuing period of regional instability.

Whereas Arabia already during the late 2" millennium BCE apparently entered the Assyrian
mental and economic spheres (Bagg, this volume), not much historical information is available
predating the 9™ century BCE. This was when ‘Arabs’ appear among the fighting troops facing
an Assyrian coalition (see above). There followed a number of military incidents which, although
ending in the payment of tribute or even in the defeat of some ‘Arabian queens’, hardly resulted
in lasting conquests of sites or regions (Macdonald 1995; Hausleiter 2012a).

At Tayma’, stratified deposits now reveal ceramics of Syro-Mesopotamian style, underpinning
the idea of settlement continuity, but there is no evidence for the caravan trade as illustrated by
the famous text of a local ruler from the Iraqi Middle Euphrates (see above).
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In the excavation, the period known as Early Iron Age is best exemplified by an isolated and
walled architectural complex of 1,200 m? (Area O; Fig. 14) possibly representing a temple or
shrine. The radiocarbon dates suggest the complex’s functional period to have lasted between the
11™ and 9 centuries BCE, with a peak in the 10" century BCE (Tayma’ Occupation Period 7).
The central building was bounded by pillars, one of which had collapsed and is now preserved
in its full length reconstructed at approx. 2.8 m. The building itself was most probably higher.
The fact that its layout differs from contemporaneous counterparts in neighbouring regions may
indicate the development of an independent Northwest Arabian building tradition.

In addition to the central building, there are several rooms, of which one containing a fire
installation. A cistern in the north-western part of the enclosed area built of large stone blocks
resting on the bedrock and with a subterranean water supply, was identified to have been accessed
by stairs. Numerous organic remains from artefacts were recovered from the building’s interior.
Among them were bone and ivory combs, tokens, reed baskets, bone and wood inlays, the latter
of which displaying the so-called guilloche-motive, as known from the Eastern Mediterranean
during the late 2" millennium BCE. Remarkable are small faience figurines of Egyptian god-
desses (Isis, Bastet/Sakhmet), a glazed figurine of a bull (Sperveslage 2013; 2014), as well as a
mask-pendant typical for the Levant (cf. Peltenburg 1977).

From the excavations in Area O a characteristic painted and plain pottery was recovered (Tay-
ma’ Early Iron Age Ware, TEIAW; Figs. 12¢, 13a). Medium-sized bowls and few closed shapes
had been painted with bi-chrome, geometric and figurative patterns (mostly birds and rarely hu-
mans) on a white slip, thereby indicating an own local style evolved from the regional painted
decoration of the preceding Late Bronze Age (Hausleiter 2010b; 2014; Tourtet et al. in press).
Cylindrical beakers recorded in large quantities, thus suggesting the consumption or use of lig-
uids, were unpainted.

Whereas the complex in Area O may have been destroyed by fire, an identified small building
attached to the outside of the oasis wall (Area A) shows a continuous occupation lasting from
early to mid-1* millennium BCE. Built on sand dunes that had accumulated up to heights around
8 m on either side of the wall, a small building revealed a two-phase occupation covering the same
period as Area O, but unmistakably delivering Sana’iye Ware (Hashim 2007; Hausleiter 2014;
Tourtet et al. in press) in the upper levels. This pottery group is attested in larger quantities in the
cemeteries of the oasis, such as at Sana’iye, Tal‘a, and al-Nasim (see above).

In addition to the stratigraphic dating of the pottery in Area A, “*C-dates from fireplaces at
the cemetery of Tal‘a cover a period between the 9" and 5™ centuries BCE (Eichmann 2009; see
Beuger 2010; Lora et al. 2010), which is largely within 7Tayma’ Occupation Period 6. In the settle-
ment centre, Sana’iye pottery (Fig. 13b) has been discovered in fill layers beneath the residential
area and in the areas surrounding the large temple building E-bl. The area within the oasis yet
falls short of revealing undisturbed primary contexts from this period, probably due to a massive
removal of earlier remains during the Nabataean period (see below).

An up to 8 ha large irrigation system discovered in the area of Compound A is probably among
the oasis’ latest compounds (see above; Schneider 2010) and may have evolved from the Early
Iron Age onwards, as suggested by the presence of Early Iron Age ceramics as well as “C-dates
(Weigel in press). Contrary to Area O and similar to Area A, QPW is attested to as well, but not
from undisturbed contexts. The system which shows a number of canals and basins for the col-
lection, distribution, and drainage of water, had been modified during the time of its use. Parts
of this system had been sealed at least at one location by a small building with a 7% to 6™ century
BCE pottery inventory (Fig. 13¢), probably specifying a phase when the system began to fall into
disuse. The occupation by a graveyard of parts of the western area of the irrigation system (Haus-
leiter — Zur 2016; see also below), however, seems to be of considerably later date. Probably, the
well located in H-b1 (see above) was no longer capable of supplying the system with water, due
to a falling groundwater table during these centuries.
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Outside the walls, the burial grounds which had been in use since the late 3™ millennium
BCE, if not earlier (see above), remained operative. Contrary to the circular graves of the Bronze
Age, the funerary architecture now displayed clusters of rectangular stone chambers, either at-
tached to circular graves with cross-shaped interiors, or leaning on each other in rows (cf. Abu
Duruk 1989; 1990; 1996). There are also narrow grave chambers attached with their long sides
to the circular structures. Although Early Iron Age ceramics have occasionally been identified in
context with such graves, it is uncertain whether specific grave types can be connected to pottery
styles from the settlement. It appears as if circular and rectangular structures were repeatedly
re-used; the rectangular chambers at Tal‘a point to the practice of collective burying (Lora et al.
2010).

6™ 10 2"° cENTURY BCE
(LATE IRON AGE, THE BABYLONIAN OCCUPATION AND THE DYNASTY OF LIHYAN)

In the later part of the 1* millennium BCE, the oasis of Tayma’ receives mention in Biblical re-
cords along with numerous tribes attributed to Northern Arabia (Eph’al 1982; Macdonald 1995).
Contrary to the sources provided by the Assyrian Empire, there are only few signs of Assyri-
an-Arabian relations within the archaeological record from Tayma’. This situation changes with
the mid-6" century BCE, when the last Babylonian king Nabonidus (556-539 BCE) took resi-
dence at the oasis for a period of ten years (Beaulieu 1989; Schaudig 2001). His presence at here
is witnessed to by an arched stela bearing the representation of the king in front of a triad of astral
symbols commonly associated with him (moon, winged sun-disc, star representing the gods Sin,
Samash, and I3tar; Fig. 15).

Furthermore, several fragments of monumental Neo-Babylonian cuneiform texts have been
found, in one case explicitly mentioning the king by his name (Eichmann et al. 2006a; Hausleiter —
Schaudig 2010a-b; in press). Another text refers to the shrines of Marduk and Zarpanitu, probably
in Babylon, but nothing tangible concerning the king’s dealings at Tayma’ or Dadan is preserved,
as for instance derived from the Harran stelae (Schaudig 2001).

Whereas a circular-shaped sand stone pedestal from Tayma’ is preserved referring to the king’s
image or statue at the oasis, there are no surviving architectural remains that may be associated with
him, which also includes his palace mentioned in the ‘verse account’. This is a text from the sub-
sequent Achaemenid period, probably aimed at highlighting the king’s omissions in his hometown.
Among the pottery records from various contexts at the site, bowls and jars of Syro-Mesopotamian
character produced with local clay have been identified, including items made from a very fine ware.

A number of Taymanitic inscriptions have been recovered in the surroundings of the oasis, rep-
resenting a local variant of early Northwest Arabian oasis scripts (Miiller — al-Said 2002; al-Said
2009; for the term, see Macdonald 2004). These dedicatory inscriptions by members of his troops
mentioning Nabonidus, the king of Babylon, are an echo to the king’s sojourn in Northwest Arabia.
One of the rock carvings depicts the symbols of the god Nabd, which are the stylus and the tablet.

The recent discovery of a relief and cuneiform inscription naming the same king at al-Hayit
(Province of Ha’il) confirms the site’s identification with ancient Padakku (Hausleiter — Schaudig
2016) and also suggests the king’s systematic attitude regarding the visual representation of its
power, at least within these oases.

Little is known about the oasis of Tayma’ during the Achaemenid period, although one of
the major late 1 millennium BCE monuments, the Tayma’ Stone, has been associated with the
Achaemenid Empire (Briquel-Chatonnet — Robin 1997; Stein 2014; in press). Whereas on his
Egyptian campaign in 525 BCE, the Achaemenid ruler Cambyses dealt with locations along the
Sinai coast and Egypt itself, the actual political involvement of the Achaemenid Empire at Tayma’
itself remains obscure (Graf 1990; Anderson 2010; Potts 2011; Hausleiter 2012a). The hypothesis
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Fig. 15 Arched stele of King Nabonidus of Babylon (556-539 BCE) (DAI, Orient Department, 1. Wagner).
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of a dominant influence on Tayma’ by the Lihyanite dynasty of Dadan (Rohmer 2016; see Rohmer
— Charloux 2015), rather than by the Achaemenids, contrasts with the attribution of the Tayma’
Stone to the Achaemenid period, an attribution that is based on its palacography and introductory
formula which have parallels only in Achaemenid texts (Stein in press). Consequently, the trans-
ition from Achaemenid to Lihyanite supremacy at Tayma’ and the ascent of Lihyanite political and
economic influence over the oasis would have taken place during the 5" century BCE, i.e. a century
earlier than previously assumed (cf. Eph’al 1982; Buhl — Bosworth 2000). Although the absolute
chronology of this dynasty still needs to be resolved, there is consensus that it may have risen to
power at Dadan as early as in the 6™ century BCE (Macdonald 1995; 1997; Stein, in press).

The arched stela known as the Tayma’ Stone exhibits 24 lines of text composed in Imperial
Aramaic, carved in positive letters. Accordingly, a new god, SLM of HGM is introduced, adding
to the existing Aramaean deities of Tayma’ SLM of MHRM, SNGL / Sengala and ‘SYM / A§ima
(Maraqten 1996; Niehr 2014). SLM (at the same time meaning ‘image’) has been identified as
main god of the oasis. The stela was conceived in the style of an Ancient Near Eastern legal docu-
ment (Stein 2014) and implies that the local administration at Tayma’ was formally involved
in introducing a new god to the oasis on behalf of this ruler. The side of the monument shows a
royal figure in Assyro-Babylonian dress beneath a winged sun-disk, whereas in a second panel
underneath, a priest named Salmu-u3&zib is shown venerating a bucranium.

The latter has been associated with the god SLM and, based on a sculptured bucranium of the
same type from the debris of the temple in Area E, it has been suggested that this as well as the
Tayma’ Stone may have hosted a shrine devoted to SLM (Hausleiter 2012b). Similar to the Tay-
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Fig. 16 Temple and residential area (Areas E and F) (DAI, Orient Department, J. Krumnow).
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ma’ Stone, the representation of a riding horseman in the surroundings of Tayma’ betrays certain
Mesopotamian iconographic elements. Although it has been associated with the stay of Naboni-
dus at Tayma’ (Jacobs — Macdonald 2009), it may just as well be of later date (cf. Potts in press).

At the western periphery of the site overlooking the sabkha and the oasis, one comes across
further public buildings that too, date to the early part of the second half of the 1% millennium
BCE, among which also Qasr al-Hamra that was built onto a rocky outcrop (Bawden ef al. 1980;
Abu Duruk 1988; Abu Duruk — Murad 1985; 1986; 1988). In Qrayyah, the construction of the
temple known as Building E-b1, has been associated with the Lihyan dynasty (Lora 2017), even
though some parts of it may have been built much earlier. Another exposed though not further
investigated, potentially public building on the plateau north of the sabkha at Tuwayil Sa‘id (see
Fig. 7), may date to the same range of time.
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b

Fig. 17 Heads of statues of the period of the Lilyanite dynasty (a: TA 489, DAI, Orient Department,
M. Cusin; b: TA 14944/14960—14961, DAI, Orient Department, J. Kramer).
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The above mentioned temple Building E-bl, which measures 500 m? remained in use for
several hundred years (Fig. 16). The trapezoid edifice consisted of a stone-paved peristyle hall
with up to 15 monolithic pillars. The northern wall is divided into three niches on its inner side.
A multifunctional fireplace had been part of the building ever since its earliest construction phase
(Huber 2015). During its functional period, the temple was several times partially rebuilt, proba-
bly after static failure (Lora 2017).

The building was soon enclosed by a femenos-wall defining a distance between it and the
surrounding architecture; at the same time the area to the east was flattened and covered with
a substantial mud layer. Whereas the latter may have extended for approx. 20 m eastwards, the
areas north and west of the temple are comparatively narrow (2 to 3 m wide). The main entrance
of the building lay in the south. The large platform on the front side was accessed via monumental
stairs, probably already at this stage flanked by basins in the east, and a ramp coming from the
west. Clear hints to Egyptian iconography and type of representation are attested by the surround-
ings of Building E-b1, which appears to have been adorned with a number of sandstone sphinxes.

With regard to the reconstruction of both religious topography and iconography, the discov-
eries from 1979 onwards by the Saudi expedition at the site Qasr al-Hamra are most significant.
From a shrine within the building it recovered the socalled al-Hamra Cube and Stela.

Numerous symbols from the Ancient Near Eastern and Egyptian realms found their way into a
local expression, together depicting performances of ritual happenings. The al-Hamra Stela suggests
that the building once hosted a shrine dedicated to SLM RB/D, although there may also have been
another shrine, as indicated by the archaeological excavations (Abu Duruk 1988; Hausleiter 2012b).

No later than in the 5" century BCE the size of Tayma’s core area was considerably diminished
by the construction of an inner wall, which led to the definition of Tayma® Occupation Period 5.
As mentioned, the wall was subsequently modified by the governor Natir-El on behalf of a certain
king Lawdhan of Lihyan, whose Aramaic inscription was found in a secondary context next to
this inner wall (Stein in press; Intilia 2010). Further Aramaic inscriptions by the Lihyanite kings,
in particular king Tulmay (TLMY), attest to renovations within the large temple building E-b1
in the settlement centre. Tulmay’s inscriptions are dated to his regnal years 4, 20, 30, and 40, but
other kings are mentioned as well. A number of large fragments of monumental statues similar to
the ones found at Dadan (al-Said 2010a-b; Abu al-Hassan 2010) were re-used as building material
in subsequent phases. In addition, several smaller items were found.

These display marked differences in style and iconography. The monumental, larger-than-life
specimens (at least 3.1 m high) may have adorned the temple as at Dadan, probably embodying
aspects referring to both divinity and royalty. The sculptures mix Egyptian and Eastern Mediter-
ranean elements, which for the first time bring to light a recognizable regional style attributable to
both Dadan and Tayma’ (Fig. 17; Hausleiter in press b).

These cultural indicators have been regarded as a corollary of the apparently successful dom-
ination of one oasis over the other — almost as if reproducing, on a reduced scale, Nabonidus’
economically motivated example of control over large parts of the Hijaz. Taymanitic inscriptions
mentioning a war between the oases of Tayma’ and Dadan (Winnett — Reed 1970; Potts 2011) too,
may be a reflection of this conflict. Unfortunately, little is known about the chronology of these
events, let alone of the internal sequence of the Lihyanite rulers. The changes nonetheless offer
new insight into local political developments during the late 1 millennium BCE in Northwest
Arabia. Imported Attic potsherds recovered from secondary contexts hint to the extent of the con-
tacts the oasis may have continued to nourish with distant regions. The residential quarter south
of temple E-bl may have been occupied from this time onwards. A 225 m? large multi-storey
building complex (E-b9) may have been founded as early as this time. It was in use until the 1%
century CE (see below).
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Fig. 18 Residential quarter (Area F, Building F-bl) (DAL, Orient Department, F. Weigel).
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In and around the 5% century BCE significant social changes are mirrored by the archaeologi-
cal record from a burial ground located within the perimeter of the former outer wall (Area O).
Contrary to the hitherto long-lasting tradition of visible funerary architecture arising from the
bedrock (see above), grave pits were now dug into the latter. The results from bioarchaeologi-
cal and anthropological analyses carried out on human remains from this 4% to 3™ century BCE
cemetery reveal comparatively healthy diets, high life expectancies, and limited indications for
occupational stress. They accordingly suggest that the buried individuals were members of so-
cially privileged groups (Petiti 2013; Petiti et al. 2014). Currently, archaeological and historical
evidence pointing more articulately to the Hellenistic culture than to Tayma’ is attested for the
eastern, central, and southern parts of the Arabian Peninsula (Potts 2011).

Numerous funerary stelae (or tombstones) depicting stylized representations of faces, some-
times with inscriptions identifying the deceased, are earlier than the cemetery in Area O, as they
had been re-used as capstones in the latter (Livingstone et al. 1983). A limited number (often with
Aramaic inscriptions specifying the filiation of the deceased, among which also women), bear re-
liefs displaying so-called table scenes also known from other parts of the Near East. They show a
central seated figure attended by surrounding individuals associated with palm trunks and clusters
of grapes, amphorae, and incense burners, all referring to life in the oasis of the presumed elites
of that time. Above one of these representations a bird of prey is depicted in frontal view - similar
to a fragmentary stele from Tayma’ (Hausleiter in press ¢) and a representation on a stone block
discovered in Mada'in Salih (Jaussen — Savignac 1909/1922, 435-439). The associated inscrip-
tions on the other hand fall short of furnishing further details in this respect. One of the earliest
monuments discovered at Tayma’ (published by Euting 1914, 155) and today on display at the
Musée du Louvre (AO 29143), can now be attributed to this group (Hausleiter 2012b; in press a).
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FroM THE NABATAEAN PERIOD TO LATE ANTIQUITY
(2" cenTurY BCE 10 6™ CENTURY CE)

The central part of Qrayyah continued to be occupied during the Nabataean period. Traces of an
imperial Nabataean presence occur here in the form of royal inscriptions, decorative architectural
elements, and Nabataean Painted Ware (Tayma’ Occupation Period 4). They occur in the residen-
tial quarter as well as in the temple to its northeast. The region’s governing political centre during
this period was unquestionably Hegra, modern Mada’in Salih (Nehmé et al. 2015). While Tayma’
seems to have played a subordinate role, its commercial importance is undeniable.

Temple E-b1, during the Nabataean period, saw numerous building operations. The monoliths
were replaced by pillars in stone masonry. At the same time a basin was installed in the centre
of the hall and a more than 15 m long tunnel was dug to connect the temple and this basin with
a well to the east. Prior to that, two walls had been attached at a distance of 3.8 m to each other
perpendicular to the building’s foundations, apparently causing damage to its eastern wall. As for
the mentioned tunnel, only the northern of these walls was reused, and a new southern wall was
built at 0.8 m distance to the former. The tunnel’s corridor was covered with stone slabs of which
at least one was a re-used, inscribed funerary stela, while another stela revealed a fully erased
Imperial Aramaic inscription.

Afterwards, the south-western part of the temple E-b1 was enlarged. In the building’s southern
part a 180 m? hypostyle-hall with seven columns replaced the pillars and the stone-paved floor
was raised. A 6.4 m long monolithic basin was attached to the southern facade (west of the main
entrance). A small channel composed of several stone elements running along the fagade may
have carried water out of the building. As the other basins discovered next to E-b1 it is similar to
those found at Mada’in Salih. At the same time, the area south of the temple was enlarged towards
south and a new “temenos” wall was built accordingly.

Within the residential quarter south of it, the large building complex E-b9 founded during
the 41/3 centuries BCE (see above) continued to be occupied. Its agglutinating structure shows
nine modules of one or more multi-storey building(s) with food-processing and storage facilities.
The upper storey may have been used for habitation purposes but much of it is not preserved any
more (Weigel in preparation). The complex was filled in the 1% century CE corresponding to the
enlargement of the entrance area of E-b1 with its new “temenos” wall partly covering E-b9.

As for pottery, a few sherds of Nabataean painted ware have been found in the residential as
well as in the temple areas (Tourtet ef al. in press; Maritan et al. 2017). The bulk of the material
is coarse ware with parallels in north-western Arabia. However, some 1% century BCE to 1% cen-
tury CE jars have parallels either in Hegra or Petra (Tourtet — Weigel 2015).

Nabataean royal inscriptions mentioning Aretas IV (9 BCE—40 CE) and his successor Mali-
chus II (40-70 CE) come from the same area (Macdonald in press). A number of incense burners
bearing Nabataean inscriptions have been found, and a Nabataean inscription has also been discov-
ered, incised on a fragment of a leg of a monumental statue of the period of the dynasty of Lihyan.

The inner perimeter wall at Qrayyah was rebuilt during the late 1% century CE. During this
construction, a 500 m long and 12 m wide ditch was excavated along its exterior face, while the
spoil was used for filling the cavity between the wall’s two shells. This gigantic construction proj-
ect may have followed a catastrophic event, possibly a flash flood, as suggested by the meter-thick
deposits of silt excavated in Area C (see Wellbrock et al., this volume).

Tayma’’s inclusion in Rome’s Provincia Arabia (Tayma’ Occupation Period 3b) led to closer
ties with the Levant, at least in terms of architectural and ceramic traditions (Tourtet — Weigel
2015). The buildings of the residential quarter (Purschwitz in press) are characterized by the
presence of a courtyard as known from contemporary architecture in the Levant (Fig. 18). How-
ever, individual groundplans of different shapes are attested at Tayma’: square, rectangular or
L-shaped. The average size of these buildings is approx. 115 m?. From the 2™ century CE on-
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wards, a new pottery fabric, Coarse Sandy Ware (CSW), is introduced, replacing the coarse mine-
ral fabric dominating the pottery production in the previous centuries. Significant pottery shapes
in the residential area (hemispherical bowls, jars and a ‘casserole’) correspond to those from the
Roman Levant, except for large storage vessels (Tourtet ef al. in press).

With the Late Roman period (3/4" centuries CE, the earlier part of Tayma’ Occupation Peri-
od 3a), however, occurs a perceptibly significant break through substantial changes. The temple
in the central part of Qrayyah was re-configured as its entrance was reduced and its large hypo-
style-hall was divided up into ten small units. Fragments of statues and inscribed pillars from the
time of the dynasty of Lihyan were re-used as building material of the pertaining internal walls.
The central basin was dismantled. These changes severely impacted the building’s function and
use as well as its surroundings. Although a platform was added on the building’s eastern side,
possibly for public purposes, the open area east of it was considerably reduced through the con-
struction of a massive wall running parallel near its eastern wall. It is assumed that these changes
occurred during the course of the 3™ and 4™ centuries CE.

At approximately the same time an extensive, up to 1.8 ha large complex with courtyards and
large rooms was erected in the lower-lying area north of the temple. Later, this building (E-b6)
and the temple were enclosed, thus creating a large new complex. The enclosure reveals an in-
terruption at the border of this new district with the adjacent residential quarters. To this period
belongs an early 3™ century CE Nabataean inscription in the shape of a tabula ansata, which
mentions a ‘chief citizen’ of Tayma’ whose name was Jewish, just like those of some of his com-
panions (al-Najem — Macdonald 2009); it was found north of Qrayyah during construction works.

During Late Antiquity, architectural structures in the residential quarter south of E-bl were
replaced by irregular and less carefully built units. Although walls from preceding occupation
have been reused, the internal spatial organization underwent changes. Rooms were now mainly
aligned in a row rather than grouped around a courtyard. The buildings’ average size slightly in-
creases up to 130 m?. In spite of these apparent changes of layout, continuity has been observed
with regard to access and control. As before, it is usually the largest room controlling the access
to all the other rooms of the building (Watkins 2018a; 2018b). At least in one case (F-b5) these
buildings have been used until the 6" century CE — based on comparative analysis of ceramics
and “C-dating. This is the yet youngest dated occupation attested within Qrayyah. Thereafter
the last occupation of the residential area was characterized by pragmatic reuse and adaptation
of existing structures in a limited area and was probably short-lived before the area was finally
abandoned.

Qasr al-Radm, a large rectangular feature in the northwestern part of the oasis, just inside the
western branch of the oasis wall and built around an ancient well, probably dates to the earlier
centuries of Late Antiquity (Kennet 2005; Northedge 2008: 314" century CE). The fortified
building remains have been investigated and recorded (Bawden ef al. 1980; Abu Duruk 1988;
Knop — Hausleiter 2016), although thus far without excavation. One of the walls of a subsequent
construction within the building contained a spolia stone bearing the Aramaic inscription of a
Lihyanite king named Sahri (Macdonald — al-Najem in press).

EARrRLY ISLAMIC PERIOD

The centre of Qrayyah appears to have been abandoned during the Early Islamic period (part of
Tayma’ Occupation Period 2, currently comprising the remains of the Islamic period from the 7t
century CE onwards), apart from some small farmsteads in the western part of Qrayyah (Area C
and within the inner wall). More substantial buildings are found farther west, e.g. in Area C,
where a rectangular building of square groundplan may have been a caravanserai. An elongated,
possibly public building (Building Z-b1), was identified north of the wadi separating Areas Z and
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Fig. 19 Traces of recent camps within the archaeological site (DAI, Orient Department, A. Hausleiter).
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E. The architecture of this period was built consistently on sand accumulations, for that matter
within areas without earlier occupation layers. These buildings are all located at the margins of
Qrayyah’s former centre, thus virtually ‘avoiding’ the latter while benefiting from its ruins which
served as a quarry for building material. '*C-samples from the foundation deposits indicate con-
struction dates between the 8" and 10" centuries CE.

The northward shift of the settlement in this period seems to repeat a similar phenomenon
observed already in the 1% millennium BCE. Several Arabic inscriptions have been found, mostly
in Area E, all of which lack archaeological context (except for an incised inscription on the outer
wall of Building E-bl). Generally, the written sources on [slamic Tayma’ outweigh the archaeo-
logical evidence from the site’s centre, which strongly suggests that the material traces of the
otherwise rich and wealthy oasis described by the Arab historians and geographers must be sought
elsewhere.

In the 1980s, Saudi-led excavations uncovered the small fortress with towers known as Qasr
al-Bujidi inside the the oasis. It may date from the Early Islamic to Fatimid and Ayyubid peri-
ods, based on the pottery and coins found (Abu Duruk 2000; al-Salook 2000; Hashim 2000).
Systematic investigations of Tayma’s Islamic period yet remain to be carried out. More recently,
numerous salvage operations inside the oasis area have in fact revealed ceramics from the Is-
lamic period.

MODERN REMAINS WITHIN THE ARCHAEOLOGICAL AREA
The inner walls of the temple Building E-bl, revealing Arabic graffiti dated to 1329 AH, prove

that more than a century ago, at least some its remains at Qrayyah were accessible, whilst most
of the other ancient ruins, especially in this sector, were buried below massive debris. Somewhat

40



Archaeological Exploration

Fig. 20 The site of Tayma’ seen from Rujum Sa ‘sa “ south of it (DAI, Orient Department, A. Hausleiter).
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earlier than that, the north-eastern corner of Qasr al-Radm was demolished in order to add a camel
draw to the well located inside the building. During his visit to Tayma’ in 1884, J. Euting (1914)
produced a sketch drawing of the building, in which it is depicted in a virtually perfect state of
preservation (see also Knop — Hausleiter 2016). The building’s dated graffiti from 1362 AH are
even more recent than those at Qrayyah.

Remains of mudbrick houses have survived in the traditional settlement bordering the north-
ern part of the site of Qrayyah. Today abandoned, they had nevertheless been occupied until few
decades ago. Their remains as well as the other witnesses of the local traditional architecture are
still awaiting systematic examination. An ethnographic study of Tayma’was first published by
M. H. al-Najem (al-Taima’i 1998); subsequently, preliminary investigations focused on Qasr Ibn
Rumman, the former residence of the emir east of Bir Hadaj, in Tayma’s old town. The building’s
first stage goes back to the mid-19" century CE (1844), whereas substantial changes and an en-
largement of the core structure are dated to the early 20" century CE, coinciding with the reign
of governor Abdel Karim bin Ali bin Rumman, around 1919/20 (Hausleiter 2015a; cf. Al-Ansary
— Abu al-Hassan 2005).

Remains of campsites by mobile groups have been identified within the area of Qrayyah
(Tayma’ Occupation Period 1). They correspond to paved areas, sometimes concrete and cinder
blocks, pen fences, and a number of moveable objects (Fig. 19). Better preserved remains are at-
tested in Compounds C and D. Coins dated to the late 1960s and early 1970s have been collected
from the latter, thus indicating a ferminus post quem for the use of these areas (Hausleiter 2016b).
In 1983, the same year that saw the construction of the Tayma’ Museum of Archacology and
Ethnography, the site of Qrayyah was fenced-off by the then Directorate of Antiquities, thereby
protecting it from inappropriate usage.
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4 PERSPECTIVES

A number of issues remain to be addressed. Although craft activities including the production of
chalcedony beads and a lithic industry have been dated to around 4,000 BCE (Haibt 2013; 2018),
most of the 4" millennium BCE occupation at Tayma’ still lacks archaeological verification.

An apparently unbroken sequence of occupation at Tayma’ has been confirmed, beginning in
the early 3™ millennium BCE, which in the course of the millennium, may even have reached ‘ur-
ban’ dimensions, hence much earlier than previously thought. These most recent results corrobo-
rate P. Magee’s (2014) observation that “Tayma’’s canonical entry into Near Eastern archaecology
in the 1% millennium B.C. masks a complex Neolithic to Bronze Age trajectory that parallels
many developments elsewhere in Arabia”. These need to be placed within a wider perspective and
put into context with the proposed common cultural background in the Western parts of Arabia
(Schiettecatte 2010), including the Early Bronze Age societies in the highlands of Yemen (Edens
et al. 2000; Wilkinson 2003).

From this angle, the extended burial grounds located chiefly, but not exclusively, south of the
oasis emerge as significant markers, as they are the main holders of the remains of the former pop-
ulation. As the threat from the modern expansion of Tayma’ continues (Fig. 20), systematic explo-
ration is likely to lead to a better understanding of the nature of regional burial customs practiced
by populations at the interface between mobile pastoralists and sedentary societies. Moreover,
the value of such examinations in providing clues for a better understanding of a transregional
diffusion of Bronze Age burial customs cannot be underestimated.

As for the domestication of the camel, commonly thought to have taken place around the turn
of the 2™ to the 1* millennium BCE, the evidence currently tends to confirm, or at least not to con-
tradict this general date, as camel bones have been verified in very limited amounts in Early Iron
Age contexts (11" to 9™ century BCE) at the oasis. Lacking unequivocal data from the later phases
of the Iron Age, it is only the remains from Nabatacan domestic contexts that reveal a noticeable
use of the dromedary. The percentage figures disclose a constant increase of its use to a maximum
level in the Late Roman period (Prust — Hausleiter in press).

Although the pottery sequence from the middle part of the Iron Age has now been complet-
ed, architectural remains, except for the period’s funerary architecture (approx. 9" to 5" century
BCE), have not yet been identified. While this applies to the period of Assyrian contacts with
Arabia (cf. Bagg, this volume), remains attesting to the presence of the last Babylonian king,
Nabonidus (556539 BCE), have survived in the form of monumental inscriptions and one stela.
Tayma’ has so far failed to provide direct contemporary evidence for the organisation and oper-
ation of caravan trade by means of the dromedary, apart from the availability of water and space
protected behind walls.

However, the impact of these contacts on material culture, whether as a result of commerce
or the transfer of people and ideas, is traceable through the archaeological record of all periods,
beginning most notably at the transition from the 3™ to 2™ millennium BCE, and incorporating an
area stretching from Syria and the Levant (al-Hajiri 2011; Hausleiter 2015¢) to Egypt (see Sper-
veslage, this volume) and other parts of the Arabian Peninsula.

As evidenced by recent archacometric analyses (Hoppner et al. 2011; Liu et al. 2015; Renzi
et al. 2016), Tayma’ and the oasis of Qurayyah obtained raw materials for metallurgical produc-
tion from various locations (including the Timna-Feynan area, the Arabian Shield, and the Oman
Peninsula), which suggests strategies for the (indirect) exploitation of these resources. Thus, close
relations between Northwest Arabia and the Southern Levant, as confirmed by Qurayyah Painted
Ware (see Chan in preparation), must be seen as only one of several options available to these
oases. Apparently, this advantageous position seems hardly to have been challenged during the
transition from the Late Bronze to Iron Age, suggesting that the economic history of Tayma’ was
little affected by the Eastern Mediterranean collapse at the end of the Late Bronze Age.

Lastly, as to the larger context of the oasis and its hinterland, countless images, symbols, and
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inscriptions have been and still continue to be discovered. It is the aim of a recently launched
epigraphic and multidisciplinary reconnaissance unit to systematically collect and visually doc-
ument data from rock art sites along former communication routes. In the long term, it is hoped
to reconstruct movements of ancient groups with links to the oasis of Tayma’ and other ‘central
places’, so as to increase our insight into the use of trade routes and the movements of people.
Although the general organisation of areas within this walled area seems clear (see above), a
detailed history of the entire oasis and its vast surroundings still needs to be written.
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PALAEOENVIRONMENTAL CHANGES AT TAYMA'

AS INFERRED FROM S4BKHA INFILL

Max Engel, Nicole Klasen, Andreas Ginau, Martin Patzke, Anna Pint,
Peter Frenzel, and Helmut Briickner

Abstract: To date, geological evidence of palaeoenvironmental change in northwestern Saudi
Arabia is scarce. At Tayma’, the stratigraphy of a sabkha (salt flat) provides evidence for
Holocene climatic and landscape change. Preliminary interpretation of multi-proxy analysis and
palaeontological findings indicates that a large perennial lake existed in the sabkha basin during
the early Holocene. Aridisation during mid-Holocene times resulted in contraction of the lake
and the evolution of wetlands before a sabkha formed in the last millennium. Even though the
first settlers at the oasis of Tayma’ probably did not witness stable lake conditions, the salt marsh
may have served defensive purposes after the end of the 3" mill. BCE since the ancient city wall
enclosing the oasis is interrupted by the sabkha.

Keywords: Saudi Arabia, Holocene, Geoarchaeology, Sedimentary analysis, Sabkha, Palaeo-lake
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1 INTRODUCTION

Geoscientific investigations at Tayma’ contribute to the recent trend of increasing interdiscipli-
narity in archaeological research. Even though contacts between the earth sciences and archaeol-
ogy appear to have a long tradition, institutional collaboration and integrative field work design
(e.g. Briickner — V6tt 2008) advanced significantly only in the more recent past.

Technically speaking, systematic cooperation between archaeology and the earth sciences
dates back to the days of Sir Charles Lyell, whose geological observations at the excavations at
Brixham Cave, Devon, fostered the perception of the presence of man during the last glacial cycle
within the archaeological community (Prestwich 1859; Lyell 1863). The increasing relevance of
stratigraphical analysis — a technique deeply rooted in the geosciences — in archacological explo-
ration was subsequently demonstrated, for instance, by the efforts of Dorpfeld at Troy (Dorpfeld
1902).

Nevertheless, a well-founded theoretical model and the technical term ‘geoarchaeology’ for
a discipline linking archaeology, (pre-)history, geology, physical geography, botany and zoology
dates only to the 1960s and 1970s when the first holistic models of palacoenvironmental change
in archaeological landscapes were developed (e.g. Butzer 1960; Butzer 1971; Vita-Finzi 1969;
Kraft et al. 1977). Rapp and Hill (2006) label this breakthrough period as the ‘Integrative Phase’
in the history of geoarchacology, succeeding the ‘Foundational Phase’ (before 1900) and the
‘Collaborative Phase’ (1900-1950). Fruitful discussions about the nature of geoarchaeology, the
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roles of contributing disciplines and especially the tremendous value for exploring the human
past have increased exponentially since then (e.g. Butzer 1971; Rapp 1975; Gladfelter 1977,
Gladfelter 1981; Hassan 1978; Hassan 1979; Goldberg 1988; Leach 1992; Canti 2001; Briickner
2006; Fuchs — Zoller 2006; Rapp — Hill 2006; Briickner — V6tt 2008). However, understanding
and definitions of the term itself vary depending on disciplinary background and provenance.
While in North America, for instance, geoarchaeological studies tend to focus on the last 15 ka
and are predominantly conducted by geomorphologists, most protagonists in Europe and Asia
have a geographical or archaeological background and research questions comprising the entire
Quaternary (the last 2.6 Ma) are not uncommon (Butzer 2008).

In the context of Fig. 1, which identifies the major fields of geoarchacological research, the
work at Tayma’ primarily addresses geochronological topics (Engel et al. 2009; 2011) and the
reconstruction of landscape change (Engel et al. 2012; Ginau et al. 2012; this paper). Consid-
ering these foci and our professional background as physical geographers, we are favourably
disposed to the following definition of geoarchaeology which emphasises the advisory role of the
earth-science approach in archaeological investigations: “[Geoarchacology is] the application of
any earth-science concept, technique, or knowledge base to the study of artifacts and the process-
es involved in the creation of the archaeological record” (Rapp — Hill 2006, 1). Nevertheless, in a
reciprocal way scholarly interest not solely concentrates on reconstructing landscapes of certain
archaeological periods but also on estimating the magnitude of human impact on the ancient
physical environment (Briickner 2006).

But what exactly is the benefit of palacoenvironmental research in archaeological exploration?
Changes in vegetation, hydrography, morphodynamics and pedology strongly influence the behav-
iour of human societies and played a significant role in fostering technical innovation in the past.
Thus, a profound understanding of the social, cultural and economic contexts of an ancient site
requires detailed information about associated landscape changes. Climatic fluctuations during the
Quaternary period triggered substantial morphodynamic changes and strongly modified the Earth’s
surface. Sensitive arid ecosystems such as the Tayma’ region in northwestern Saudi Arabia in par-
ticular experienced considerable climatic and morphological changes on a historical time scale.

This paper largely summarizes the early phase of research on the palacoenvironments of the
Tayma’ oasis in NW Saudi Arabia (2006-2010), even though the later correction of radiometric
data (cf. Dinies er al. 2015) along with selected key archacological and palacoclimatological
findings were considered in the discussions. The initial hypotheses about landscape change are
based on sedimentary analyses of the local sabkha deposits. Discussion and conclusions focus on
the prominent archaeological periods of Tayma’. Our preliminary results contribute to the main
research question of how the inland sabkha north of the oasis settlement evolved and to what
extent landscape change played a role for early human societies of the oasis. On a broader spatial
scale we intend to compare our conclusions on regional palacoclimatic changes with other records
from the Arabian Peninsula.

2 PALAEOCLIMATE OF THE ARABIAN PENINSULA AND THE TAYMA REGION —
STATE OF THE ART

Environmental change during the postglacial period comprises changes within the relief sphere,
lithosphere, atmosphere, hydrosphere and biosphere. All these physico-geographic realms reveal
strong interdependencies. Since the Quaternary is characterised by dramatic climatic fluctuations
(glacial-interglacial cycles) due to orbital forcing and a geographic setting of tectonic plates sup-
porting the accumulation of large ice sheets and determining the course of the ocean currents,
atmospheric conditions play a key role for reconstructing landscapes of the Holocene (the last
11.7 ka). Thus, understanding local environmental change requires substantiated information
about the regional palaeoclimate. Relevant data has been obtained from a wide range of geo-
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Fig. 1 Main scope of geoarchaeolog-
ical research as pointed out by Hassan
1979. The aspect of palaeoenvironmen-
tal reconstruction is emphasised in this
scheme since it is the main topic of this
paper (M. Engel).
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and bioarchives of the Arabian Peninsula such as speleothems (Neff et al. 2001; Fleitmann et
al. 2003), sand dunes (Bray — Stokes 2003), marine (Arz et al. 2003) and lacustrine/terrestrial
(McClure 1976; Radies et al. 2005; Parker et al. 2006; Davies 2006; Lézine et al. 2007; Fuchs
— Buerkert 2008) deposits as well as coral colonies from the northern Red Sea (Moustafa et al.
2000; Felis — Rimbu 2010).

Recent climatic conditions during the winter season are dominated by incursions of polar
continental air masses resulting from a powerful anticyclone over Central Asia. High air pressure
over the Arabian Peninsula leads to clear skies and stable atmospheric conditions. Maritime air
masses from the Mediterranean rarely encroach upon the subcontinent, providing very limited
rainfall for the extremely arid region. High summer temperatures produce tropical continental air
and activate convective dynamics enriching the atmosphere in dust particles. Convection leads
to the absorption of unstable tropical maritime air from the Arabian Sea and the formation of the
Intertropical Convergence Zone (ITCZ) (Vincent 2008). The extension of this zone of converging
air masses reveals significant interannual variability resulting in an inconsistent year-to-year rain-
fall pattern especially in mountainous regions (Subyani 2004).

A significant northward shift of the ITCZ and its associated monsoonal dynamics during the
summer season have long been considered to be responsible for pluvial periods on the Arabian
Peninsula during the Quaternary (Fleitmann et al. 2004; Fuchs — Buerkert 2008), whereas more
recently it has been agreed upon the substantial role of an eastward penetration of the African
Monsoon (Enzel et al. 2015; Guagnin et al. 2016). Arid conditions during the Last Glacial Max-
imum (ca. 18 ka ago) persisted until the beginning of the Holocene when a broad range of envi-
ronmental evidence indicates a shift to a more humid climate. The terrestrial sediment record of
Fuchs and Buerkert (2008) from the northern Oman mountains (Figs. 2g and 3g) even reflects the
impact of the Younger Dryas cooling event (ca. 12.5-10.5 ka ago), implying a decline in rainfall.
The timing of the postglacial shift to humid conditions on the Arabian Peninsula reveals a hetero-
geneous pattern (Fig. 2). While in the Sedh ad Drah valley in western Yemen (Figs. 2k and 3k)
peat growth — triggered by increased precipitation — already started around 10.5 ka ago (Davies
20006), initial signs of climate improvement in the Rub al-Khali (Figs. 2j and 3j) and An-Nafud
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Fig. 2 Data on Late Quaternary palaeoclimates of the Arabian Peninsula. Grey boxes indicate the length
of the record. Grey fillings show periods of increased precipitation. Sources: (a) Bar-Matthews et al. 1997,
(b) Arz et al. 2003, (c) Garrard et al. 1981, (d) Schulz — Whitney 1986, (e) Parker et al. 2006, (f) Bray
— Stokes 2003, (g) Fuchs — Buerkert 2008, (h) Neff et al. 2001, (i) Radies et al. 2005, (j) McClure 1976,
(k) Davies 2006, () McCorriston et al. 2002, (m) Lézine et al. 2007, (n) Fleitmann et al. 2003. Fig. 3 shows
where the palaeoclimate archives are located. Abbreviations of archaeological periods: N = Neolithic,
PN = Post-Neolithic, EBA = early Bronze Age, L-MBA = late-middle Bronze Age, EIA = early Iron Age,
LIA = late Iron Age, Is = Islamic, M = Modern (M. Engel).
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(Figs. 2¢ and 3c¢) deserts occurred at least 1.5 ka (McClure 1976) or even 2 ka later (Whitney
et al. 1983; Schulz — Whitney 1986). Based on a high-resolution speleothem record from Oman
(Figs. 2n and 3n), Fleitmann and others (2003) provide evidence for an abrupt onset of the early
Holocene pluvial period in south Arabia and, by contrast, a rather gradual shift to arid conditions
during the mid-Holocene. Pilot studies on early Holocene environments of the western An-Na-
fud sand sea near Tayma’ showed that interdunal depressions were filled with shallow lakes and
swamps (Schulz — Whitney 1986) and weak pedogenesis took place (Garrard ef al. 1981). How-
ever, the vegetation cover at that time apparently resembled the assemblage of recent semi-desert
communities (Schulz — Whitney 1986).
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3 STUDY SITE
3.1 THE ENVIRONMENTAL SETTING OF TAYMA’

The oasis of Tayma’ is located on the Arabian platform in the northwestern part of the Kingdom
of Saudi Arabia (Fig. 3). The Arabian platform accumulated in a Palaeozoic to Cenozoic sedimen-
tary basin and overlies the Precambrian craton of the Arabian shield. Its Palacozoic depositional
history is characterised by tectonic stability interrupted by epirogenetic movements of the under-
lying craton leading to several major unconformities. Today, erosion is the dominant process on
the Arabian Peninsula due to Mesozoic and Cenozoic uplift, resulting in the denudation of the
Arabian shield in its westernmost part (Vincent 2008). Tayma’ is located on a gentle homocline of
Ordovician sedimentary rocks. The hydrographic pattern of the area south of Tayma’ comprises
wadis directed towards the local sabkha (Vaslet et al. 1994).

South-southwesterly winds prevail at Tayma’. The area receives an average of 45 mm annual
rainfall, mostly between November and April. Daytime temperatures hover around 10 °C in win-
ter and may rise above 40 °C in summer. Vegetation is very sparse and includes perennial shrubs
and annual grasses (Vaslet et al. 1994).

Fig. 3 The Tayma’ oasis including all sampling sites as of 2010 in the environs of the sabkha based on
Google Earth imagery. The location of Tayma on the Arabian peninsula is shown on the overview map
(Mountain High Maps ® Copyright © 1993 Digital Wisdom, Inc.). Insert map: Sites a-o indicate climate
archives presented in Fig. 2 and in the text (M. Engel, G. Ziehr).

LAAALSAK_\LL\_&” AA‘&A\}A&\A;JJL;L«J;L&U%\})@_LJ GoogleEarl‘h C.Ah}o))muis AA.\:..\AL.\J;\' Jséd
(Mountain High Maps ® = 332 8 jraadll ik ;) 8 A el pall il b eladi adse yelay A
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.(M. Engel, G. Ziehr)
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3.2 THE S4BKHA

In the northern part of the oasis an endorheic depression with an extension of almost 20 km?
separates the palm groves of Tayma’ from a retreating escarpment. It represents the lowest-lying
area within the hydrological catchment and is thus supplied with sediment loads during each
rainfall event when wadi systems are activated. From a geomorphological point of view, such an
intra-plateau basin with a flat and shallow sedimentary cover is defined as salifia, salar, salada,
playa (in the Spanish-speaking community), pan, saline lake, alkali flat, salt plain, dry lake, salt
flat (in the English-speaking community) or sabkha/sebkha in Arabic (Yechieli — Wood 2002).
More specifically, the sabkha of Tayma’ belongs to the relatively unexplored group of inland sab-
khas which are most prominent in the tectonic depressions of the Rub’ al-Khali and in the area of
the al-Jawf-Sakakah basin and the An-Nafud further north (Barth 2002). Sedimentary processes
—1.e. acolian erosion as well as acolian and alluvial accumulation — of inland sabkha systems are
driven by fluctuations of the groundwater table. Resurging saline groundwaters precipitate capil-
lary evaporates above the water table or in the brine-saturated horizon immediately below (War-
ren 2006). Coastal sabkhas, however, are predominantly distributed along the shoreline between
Kuwait and the southern tip of the Arabian Peninsula as well as the Red Sea coast. Their morpho-
dynamic system is substantially controlled by the subsurface intrusion of sea water (Barth 2002).

4 METHODS

The methodological approach of this study follows the research design presented by Briickner
(2006) and Briickner — Vétt (2008). Thus, scenarios of landscape change are mainly based on
stratigraphic analysis of the sabkha sedimentary infill by means of vibracoring. More than 40
corings were carried out inside the sediment-trapping sabkha, including those of the palm groves
and the old town of Tayma’ (Fig. 3). Several sedimentary outcrops and morphological features
which point fluctuating environmental conditions were examined. The closed cores of Tay 36 and
Tay 76 presented here were sampled in 5 cm intervals within stratigraphic units. Extra samples
were taken from sections of warve-like stratification.

Most vibracoring was carried out with open steel auger heads (diameter: 60, 50 and 36 mm).
The sediment cores were documented in the field. After stratigraphic documentation in terms of
colour (Munsell Soil Color Charts), grain size and degree of rounding, texture, carbonate content
(as recommended by Ad-hoc Arbeitsgruppe Boden 2005) and macrofaunal and -floral remains,
samples for further laboratory analyses were taken. At key stratigraphic sites closed vibracores
were taken to transfer the entire sediment column from the field into the lab.

The fine-grained fraction (<2 mm) was used to determine pH values (pre-treatment with Aq.
dest. and KCI) and electric conductivity (pre-treatment with Ag. dest.). The CaCO, content was
gasvolumetrically measured applying the Scheibler method. LOI (= loss on ignition) was deter-
mined by oven-drying of sediment samples at 105 °C for 12 hours and ignition in a muffle furnace
at 550 °C for 4 hours (Beck et al. 1995). For the purpose of PO,*” analyses a Philipps PU 8620
UV/VIS/NIR spectral photometer was used. After gently boiling the samples with concentrat-
ed HCI (37%), filtration and dilution, a reaction mixture was prepared consisting of 1 n H,SO,,
[NH4]Mo.O,, x 4H,0 (1.25%) and 0.02 N C.H,O, (Beck et al. 1995). Ca, Mg, K, Na, Fe and
Mn concentrations were determined by means of atomic absorption spectrometry (Perkin Elmer
A-Analyst 300). For these analyses digested samples already used for photometric analysis were
diluted at 1:50.

Sieving and laser diffraction analysis (Malvern Mastersizer 2000) were applied to elaborate
the grain size distribution. Aliquots were pre-treated with H,O, (30%) and Na,P O, (55.7 g/l) to
remove organic carbon and for aggregate dispersion. After sieving, the grain size fraction <1 mm
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was used for laser diffraction measurements. Results were processed with Gradistat software
(Blott — Pye 2001).

Within the framework of a micropalacontological pilot study sediment cores Tay 36 and
Tay 76 were investigated qualitatively in terms of their microfaunal contents. The samples were
pre-treated with H,0O, (3%) and fractionated by means of 1000 um, 200 pm and 63 pm sieves. The
fractions of 63—200 um and 200—1000 um were studied.

AMS radiocarbon dates of organic remains provide the chronological framework for sedimen-
tary interpretations. For details on the enrichment of pollen for radiocarbon dating see Dinies et
al. (2015). Calibration was carried out by means of CALIB 6.01 software (Reimer ef al. 2009),
and for “C data interpretation the 26 standard deviation was considered (Tab. 1).

S REsuLTs
5.1  STRATIGRAPHY OF THE EASTERN S4BKHA (TAY 36)

Sediment cores Tay 34 (open) and Tay 36 (closed) (27°38°44.1”N, 38°34°07.3”E) represent
the unconsolidated stratigraphy of the south-eastern sabkha (Fig. 4). The bottom section (4.94—
3.65 m b.s. (= below surface), Facies C) consists of greenish grey to greenish black sandy silt
with evaporitic components, gastropod (Melanoides tuberculata) and barnacle remains. Arago-
nitic layers create a warve-like pattern, especially at 4.73—4.33 and 4.13—4.00 m b.s. Carbonate
content is high but fluctuating, LOI ranges between 3 and 5%. In most cases the particle size
distribution is left-skewed with a mean grain size (arithmetic) between 16 and 46 pm (medi-
um to coarse silt). The ostracod species of Cyprideis torosa (Fig. 5) was identified throughout
the sedimentary unit. A sample of enriched pollen (4.53—4.41 m b.s.) was radiocarbon-dated to
9257-9029 cal BP.

A unit of alternating layers of greenish grey sandy silt and silt (3.65—-1.13 m b.s., Facies B) is
overlying Facies C. It reveals several stratified sections, e.g. 3.65-2.46 mb.s. and 1.82—-1.17 m b.s.
In general, the mean grain size is lower compared to the underlying unit of Facies C and the grain

Site E:?t(lr]n) Material Lab ID* 3/1:5 14BCP?ge Cg:r;n(zsci? §£Taép)
Tay 36 2.40-2.51 pollen UGAMS6102 -24.8 4460 * 40 5294-4893

Tay 36 4.41-4.53 pollen UGAMS6101 -24.9 8190 + 30 9257-9029
Tay34 | 3.80-3.85 E’#&ﬁggﬁ‘(ﬁ”t KIA34031 1761 |8435+35 | 9528-9412
Tay34 | 3.80-3.85 332@?1?%”:2;;“ o KIA34031 119.06 | 8520+35 | 9542-9478

Tay 76 1.10-1.16 wood UGAMS6011 -26.6 670 £ 25 673-562

Tay 76 2.05-2.07 plant fragments UGAMS6012 -29.6 52040 £ 560 | -**

Tay 76 3.05-3.10 plant fragments UGAMS6013 -16.6 8390 + 30 9487-9306

Tay 76 3.40-3.45 plant fragments UGAMS6014 -29.3 43310 + 370 | 47211-45496

Tay 11 0.05-0.10 shells (gastropods) KIA34032 5.78 8125+ 45 9251-8892

Tay 11 2.05-2.10 shells (gastropods) KIA34027 -26.85 | 8980 45 10235-9923
*UGAMS = Center for Applied Isotope Studies, University of Georgia, Athens; KIA = Leibniz Labor firr Altersbestim-
mung und Isotopenforschung, Christian-Albrechts-Universitéat Kiel.

**IntCal09 calibration dataset (Reimer et al. 2009) only supports '“C ages between 0-46.4 ka.

Tab. 1 Details on radiocarbon data from palacoenvironmental investigations at Tayma’'. Samples
KIA34032 and KIA34027 were previously published in Engel et al. (2012).

Wl KTA34027 5 KIA34032 liml) 358 55 elads 8 dapall Ail) il ja3 (e el () 53580 Clglana e Juualis 1 Jgand)
.(Engel et al. 2012)
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Fig. 4 Sediment core Tay 36 from the eastern part of the sabkha (Fig. 3) with proxies of mean grain size,
sorting, carbonate and LOI. Grain size distribution of five representative samples is shown in the lower left
diagram. The lower right diagram displays mean values of grain size distribution of the facies units identified
in the profile. Legend in Fig. 5, details on “C data in Tab. 1 (A. Ginau, M. Engel).
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size distribution is right-skewed. The silt layers are brownish and better sorted (particle size dis-
tribution, curve 3 in Fig. 4) compared to the sand-containing sections (curve 4). Idiomorphic
evaporitic crystals are present at 2.46-2.10 m b.s. CaCO, is absent, while LOI is fluctuating.
Microfaunal remains have not been found. Precipitation of gypsum crystals occurs throughout
Facies B and forms a massive crust on top of the unit. A pollen sample from 2.51-2.40 m b.s.
revealed an age of 52944893 cal BP.
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The uppermost part of Tay 36 consists of dark yellowish brown silt and sandy silt. It is free
of CaCO, and reduced in LOL. Its grain size distribution pattern is bimodal and sorting is slightly
poorer compared to the underlying units.

5.2 STRATIGRAPHY OF THE WESTERN SABKHA (TAY 76)

In the western sabkha (27°39°11.1”°N, 38°31°19.2”E), the lowermost sedimentary unit (4.00—
3.44 m b.s.) is characterized by dark olive grey sandy silt (Fig. 6) and low CaCO, values. Con-
centrations of Ca cations and LOI increase in the upper part. Smooth ostracod valves of C. torosa
and foraminifer tests of Ammonia tepida were found.

At 3.44-2.45 m b.s., the sediment is grey to very dark greyish brown and reveals a warve-like
pattern of silty sand and thin layers of precipitated carbonate (up to 5 mm). Fe, Ca and carbonate
concentrations show distinct peaks. The Na/K ratio is relatively low but rises slightly in the upper
part. Beside isolated occurrence of barnacle and snail remains, C. torosa and Ammonia tepida
are still abundant. In the upper part several Miliolidae tests (Foraminifera) were found. *C AMS
dating of plant fragments from the lowermost part of the unit revealed an age of 47211-45496
cal BP. At 3.10-3.05 m b.s. plant fragments were dated to 9487-9306 cal BP.

The overlying unit comprises a matrix of loamy/silty fine sand (2.45-1.29 m b.s.) with numer-
ous components of evaporitic crystals (up to 3 cm). The upper part is characterised by pedogenetic
features such as oxidation and reduction of Fe. While Ca values decrease, Mg concentrations show
areverse trend. CaCO, is almost absent. Thus far, microfossils were not found in this unit. Radiocar-
bon dating of plant fragments (2.07-2.05 m b.s.) resulted in an age estimate of 52040 = 560 years.

The upper part of the profile consists of brownish sand and silt (1.29-0.44 m b.s.) and medium
sand (0.44-0.00 m b.s.). The lower section shows stratification features and several evaporitic
crystals. LOI as well as Fe and Mg concentrations decrease. CaCO, values are still low while
the Na/K ratio significantly increases. No faunal remains were found. A piece of wood from
1.16-1.10 m b.s. revealed an age of 673—-562 cal BP.

5.3 FAUNAL FINDINGS FROM THE SABKHA MARGINS

Along the margin of the sabkha several enigmatic findings of molluscs and crustaceans were
documented providing evidence for palaeoecological conditions. In a depression incised into the
lowermost escarpment bordering the sabkha in the north (Tay 11, 27°39°21.7”N, 38°34°31.0”E),
a sediment body was preserved which consists almost entirely of bioclastic material (Figs. 7-9).
Dominant components are fragments and entire shells of barnacles and Melanoides tuberculata
(freshwater snail). Furthermore, the shell assemblage comprises snails of Hydrobiidae and
Cerithium sp., valves of C. torosa as well as foraminifers (Engel et al. 2012). The surface of the
sediment body is located at an elevation of 811.5 m a.s.l. (= above mean sea level) and has a
thickness of 2.40 m (Fig. 7). Barnacle colonies are directly attached to the bedrock (Fig. 9). The
shell material is in good condition and does not show any signs of weathering. Shells from the
base and the top of the sequence were radiocarbon dated to 10235-9923 and 9251-8892 cal BP.
Several disjunct deposits of similarily stratified shell debris were found at the southwestern
margin of the sabkha around Qasr al-Hamra. Profile Tay 180 (27°38°52.7”N 38°31°47.6”E)
represents a massive bioclastic sediment body at the foot of the small hill of the ancient castle
(Figs. 10 and 11). Another small outcrop (Tay 30, 27°38°58.3”N, 38°31°11.2”E) was found
underlying the collapsed city wall to the west of Qasr al-Hamra. It is located ca. 806 m a.s.l.
and consists of numerous shell strata in a fine sand matrix (Fig. 13). At Tay 182 (27°38°42.7"N,
38°31°40.4”E) several barnacle colonies were found in living position attached to the sandstone
bedrock (Fig. 12).
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Fig. 5 SEM (Scanning Electron Microscope) photo of smooth Cyprideis
torosa from Tay 36 (Facies C, Figs. 3 and 4) (A. Ginau,).
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Fig. 6 Sediment core Tay 76 from the western part of the sabkha (Fig. 3) with proxies of indicative cations
(Fe, K, Na, Mg, Ca), carbonate and LOI. Details on "*C data can be found in Tab. 1 (M. Patzke, M. Engel).
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6 DiscussioN
6.1 A PERMANENT LAKE AT TAYMA’

Scenarios of landscape change focus on the northern oasis since the sabkha represents the most
important local geoarchive. Here, the lowermost stratigraphic sections of Tay 36 and Tay 76 (Fa-
cies C) are characterised by relatively high amounts of CaCO, which in some sections appears
as thin, probably annual precipitation layers. The carbonate-rich strata indicate phases when
potential evaporation exceeded precipitation (Davies 2006). However, Parker and others (2006)
refer to similar ‘laminated marls’ as evidence for a permanent water body at Awafi, United Ara-
bian Emirates. At the northwestern Saharan margin (Daiet el Melah), laminated carbonates were
associated with the highest water levels of Holocene times (Gasse et al. 1987). In this context,
the relatively low Na/K ratio points to more humid conditions (Parker ez al. 2006). The fine sand
peak of the grain size distribution graph is due to abundant shells and aeolian sediment input
which may indicate open vegetation surrounding the lake (Fig. 4).

An abundance of ostracods (C. torosa) and foraminifers (Ammonia tepida) and several shell
fragments of barnacles and freshwater snails (M. tuberculata) are very important features of
Facies C. The smooth surface of C. torosa and their relatively small size point to NaCl-rich waters
(Anadon et al. 1986) and palaco-salinities of at least 8%o (probably 20-30%o). The dominance of
oblong sieve pores as observed in the valves (see also Engel et al. 2012) is typical for meso- to
polyhaline environments (Rosenfeld — Vesper 1977; Frenzel — Boomer 2005; Pint et al. 2012).
C. torosa is equipped with an outstanding ability to adapt to fluctuating brine concentrations and
temperature (Handl et al. 1999), even to hypersalinity, although it does not endure dessication
(Gasse et al. 1987). M. tuberculata is abundant in a broad spectrum of freshwater and brackish
environments. Where salinity is too high for other freshwater molluscs, it may develop high
population densities due to lacking competition. In general, the species is found in littoral habitats
of freshwater lakes at a water depth of up to 2 m. It feeds on decaying aquatic and subaquatic
plants (Leng et al. 1999). Nevertheless, M. tuberculata also tolerates salinities of at least up to
23%o (Plaziat — Younis 2005). Barnacles are typically associated with marine habitats and only
rarely colonize non-marine settings (Foster 1987). One of the few intracontinental sites where
recent populations are reported is Birket Gessabia (Siwa Oasis, western Egypt), ca. 250 km
away from the Mediterranean Sea. At Siwa specimens of Balanus amphitrite were probably
introduced by birds (Omer-Cooper 1937). B. amphitrite occurs in warm waters and is adapted
to salinities of 40%o at Lake Timsah, Suez Canal (Shalla et al. 1995), and even more than 45%o
at Siwa (Por 1972; Plaziat 1991).

Early observations of populations of B. amphitrite colonizing the entire Suez Canal in “unbe-
lievable numbers” (Keller 1882) are concordant with the extraordinary amount of shells at Tay 11
and Tay 180. The barnacle remains are mixed with myriads of M. tuberculata shells which “float
easily and consequently accumulate on the shores of lakes” (Plaziat — Younis 2005, 7). The con-
tinuous presence of brackish and marine taxa within the shell bed indicates a permanent lake with
a water depth of at least 13 m extending from the lowermost escarpment of the northern sabkha
margin far into the oasis with the old town of Tayma’ (Engel ef al. 2012). Their indicator value
is supported by (i) the similarity of findings of in situ-barnacle colonies at Tay 11, Tay 180 and
Tay 182 eliminating the possibility of sediment redistribution, and (ii) early Holocene “C AMS
data from Tay 11 (10235-9923 and 9251-8892 cal BP, cf. Tab. 1). These datings, however, need
to be revised, as the local hard water effect was estimated to 1000—1500 years based on newer '“C
pollen-based sequences from the sabkha stratigraphy (Dinies et al. 2015).

Radiocarbon data from the massive shell beds correlate with data from the lacustrine facies
in the sediment cores Tay 36 and Tay 76 as well as Tay 54 and Tay 58 (8699-8454 and 8752—
8458 cal BP; Engel et al. 2012; Engel — Briickner 2011). The early Holocene radiocarbon age
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Fig. 7 Trench Tay 1l at the northeastern
margin of the sabkha (Fig. 3). It provides in-
sight into the bioclastic sediment body which
is preserved in a morphological depression of
the lowermost escarpment of black slaty silt-
stone. The lateral limit of the sediment body
is marked by the darker surface in the middle
ground. The view is directed towards the east
(photograph: H. Briickner).
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Fig. 8 Detail photo of shell debris at Tay 11
(Fig. 3). Total length of the scale: 10 cm (pho-
tograph: J. Bosch).
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Fig. 9 Tay 180 at the foot
of the elongated ridge of
Qasr al-Hamra (Fig. 3).
The well-stratified bioclastic
outcrop extends for about
several  decameters  and
has a thickness of up to 2 m
(photograph: N. Klasen).
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Fig. 10 Barnacles found in living position
at Tay 11 (Fig. 3). The colonies are attached
to the Ordovician bedrock underlying the
shell-rich sediment body. Total length of the
scale: 10 cm (photograph: H. Briickner).
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Fig. 11 Detail of Tay 180 (Fig. 3) indicating stratifi-  Fig. 12 Barnacle colony in living position at-
cation and the dominance of barnacle shells within the ~ tached to an outcrop of Ordovician sandstone
deposit. Note that the layer is nearly void of any non-or-  southwest of Qasr al-Hamra (Tay 182, Fig. 3)
ganic material (photograph: M. Engel). (photograph: M. Engel).
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Fig. 13 Sediment profile Tay 30, ca. 1 km west of Qasr al-Hamra, southwestern sabkha margin (Fig. 3).
Well-stratified layers of fine sand and shells of snails and barnacles (3) and a unit of shell-free silty fine
sand (2) are unconformably overlain by stones of the collapsed city wall and a matrix of medium sand (1).
Key to the symbols in Fig. 5 (M. Engel, J. Bosch).
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of Facies C in Tay 76 (9487-9306 cal BP) is considered as reliable since it is supported by
the lower pollen dating from Tay 36 (9257-9029 cal BP). Thus, the pre-LGM (= Last Glacial
Maximum, ca. 18 ka BP) dating (47211-45496 cal BP) was rejected. Reliability of the dating
from the upper part of Facies C in Tay 36 (9542-9478 and 9528-9412 cal BP) is reduced since
14C activities in bulk sediment tend to deviate significantly and the hard water effect results in
age overestimation (Lézine et al. 2007).

The early Holocene pluvial period deduced from Facies C is not associated with a north-
ward shift of the ITCZ triggering monsoon intensification, as inferred for the southern Arabian
Peninsula (Fleitmann et al. 2003; Fuchs — Buerkert 2008). It is more likely associated with a
strengthening of the African Monsoon (Guagnin et al. 2016), stronger influence of cool conti-
nental air masses during winter controlled by the Arctic Oscillation and/or, during summer, a
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monsoon-like circulation pattern due to increased land-sea temperature discrepancies towards
the southeastern Mediterranean (Arz et al. 2003). Evidence for increased precipitation in the
early Holocene presented here is in accordance with similar findings from the An-Nafud desert
(Whitney — Gettings 1982; Whitney et al. 1983; Schulz — Whitney 1986). In contrast, Fleitmann
and others (2004) registered a termination of speleothem growth after 40 ka BP in caves around
Kahf al Najmah and Dahl Abu Rijl Maksura, ca. 400 km northeast of Tayma’ (Fig. 30), where
increased rainfall did not leave an imprint.

6.2 THE ONSET OF ARIDISATION

In the upper part of Facies C and in the overlying Facies B at Tay 76, Na/K ratios increase,
heralding the onset of the mid-Holocene aridisation process (cf. Parker ef al. 2006). The low
CaCO, content and the absence of faunal remains point to hostile ecological conditions. C. to-
rosa is adapted to salinities of up to 90%o, but cannot reproduce without permanent water cover
(Anadon et al. 1986; Gasse et al. 1987), supporting the assumption that the lake shrinked sig-
nificantly between 8.5 ka and 5294-4893 cal BP and turned into a wetland environment with
fluctuating availability of surface water. In the upper part of Facies B, LOI decreases which
significantly indicates reduced biomass production, increasing aridity and a more episodic rain-
fall and discharge pattern at the beginning of the late Holocene. Gypsum (CaSO, x nH,O) and
halite (NaCl) crystals occurring throughout the facies unit and forming a massive layer at its
upper boundary are controlled by the groundwater table, evaporation and the capillary fringe.
The even distribution of evaporites in Facies B reflects significant groundwater fluctuations
(al-Harbi et al. 2006; Ginau ef al. 2012).

6.3 FROM LAKE TO S4BKHA

Further aridisation towards the present-day climate is inferred from a rising Na/K ratio and
the uppermost sand unit in Tay 76. The bimodal particle size distribution may indicate epi-
sodic shallow standing water (clay/silt) and continuous input of sand which is favoured by a
very sparse vegetation cover. The carbonate-rich layers in the uppermost meter of core Tay 76
probably indicate a short period of increased rainfall rather than the re-establishment of lake
conditions. According to a radiocarbon dating from Tay 76, the development from a periodically
flooded wetland to a dry, episodically flooded sabkha occurred before 673-562 cal BP.

6.4 LANDSCAPE CHANGE AND ANCIENT SOCIETIES AT TAYMA’

The village of Jubbah, ca. 240 km east of Tayma’ and ca. 40 km inside the an-Nafud sand desert,
provides occupation evidence for the middle and upper Palaeolithic and the Neolithic-Chalcolithic
(Garrard et al. 1981; Petraglia et al. 2011; Crassard et al. 2013). Almost full-size human and cattle
petroglyphs from the Neolithic period (Khan 1988) and several pre-pottery surface sites in the
age range of 8.5-8 ka BP relate to a settlement pattern of “partially settled communities based
on small-to-medium-sized mammal herding” (Masry 1977, 11). Due to their similarity in scheme
and style to the early Jubbah style rock art, human representations in the Tayma’ area also indicate
the presence of cattle-raising nomads at that time (Eichmann et al. 2006b).

The oldest archaeological findings from Tayma’ are flint tools used to produce circular car-
nelian beads. While Bawden and others (1980) attributed the lithic industry to the Iron Age
(3.2-2.9 ka BP) urban environment based on aggregated flints inside certain compounds of the
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ancient city walls, Eichmann and others (2006a; 2006b) correlate these artefacts with similar
findings from northern Saudi Arabia and sites in southeastern Turkey which are dated to the
5" and 4™ mill. BCE (Arsebiik 1974; 1986). After having conducted a brief archaeological recon-
naissance at Tayma’, Winnet and Reed (1970, 175) refered to “flints of a Neolithic type found out
of context on the surface”. Forthcoming publications, however, provide similar older age estima-
tions for the lithic surface findings and place them as early as the 7%/6" mill. BCE (Purschwitz
2017). Given this scenario, the initial occupation of the oasis had overlaps with the perennial lake
phase, which still remains to be explored. The significant lowering of the lake water table was a
necessary precondition for the colonization and cultivation of the oasis south of the palaco-lake
(Hamann et al. 2008).

Important evidence for both the physical setting of the sabkha basin and its functional aspects
is provided by the construction of the ancient city wall system. It encloses several compounds at
Qrayyah, the central ancient settlement district of Tayma’. Two branches of the city wall, sever-
al kilometres in extent, surround the entire oasis and end at the eastern and western margins of
the sabkha. Inside the sabkha there is a low earthen wall connecting both branches (Schneider
2010). The oldest parts of the city wall system probably date back at least to the middle of the
3" mill. BCE (Engel et al. 2009; Klasen et al. 2011; see now Hausleiter 2018) while the eastern
and western sections might be of a younger age. Thus, it can be inferred that during the 3™ and
the 2" mill. BCE the sabkha area still represented an obstacle to invaders since a proper city wall
construction was (i) not necessary or (ii) unrealisable due to unsuitable subsoil conditions. Whilst
there were impenetrable wetlands with significant flooding after heavy rainfall outside the earthen
wall, the area inside of it had a drainage system and was suitable for agricultural purposes.

In his work Mu jam, the 11" century Spanish-Arab geographer Abu Ubaid al-Bakri refers to
the ‘lake’ north of Tayma’ as ‘al-‘Aqirah’ which means “to hinder or to obstruct marching fore-
ward” (al-Najem 2000, 192), thereby still indicating the presence of wetland conditions. Destruc-
tive inundation events as reported by Doughty, who visited Tayma’ in 1877, or Huber, who went
to the oasis for the first time in 1879 (Dougherty 1930), refer to the episodic activation of wadis
resulting in a temporary flooding of the sabkha and clastic sediment supply.

7 CONCLUSIONS

The stratigraphy of the sabkha of Tayma’ reflects major climatic and environmental changes from
the early Holocene to the present. Preliminary analysis of sediment cores from the sabkha and sed-
imentary outcrops along the sabkha margin indicate the existence of a perennial lake at least during
the 9™ mill. BP. It extended from the lowermost escarpment bordering the sabkha in the north far
into the area of the present-day settlement of Tayma’. Its maximum depth was at least 13 m. The
salinity of the lake was generally high but fluctuating, leading to the establishment of large popu-
lations of very few adaptable species such as Melanoides tuberculata, Cyprideis torosa, Balanus
sp. and Ammonia tepida. After 8.0 ka BP a shift to wetland conditions started. The exact timing of
the shift to non-permanent hydrological conditions due to regional aridisation is not yet resolved.
Later, during the 2™ mill. AD, sabkha conditions with episodic flooding events established.

It remains under debate, whether the first settlers at the oasis witnessed the perennial lake or
were confronted with a wetland of fluctuating presence of surficial water, strongly depending on
chronological interpretation of the earliest local lithic artifacts. When the eastern and western
branches of the city wall were constructed, the sabkha area still represented a significant obstacle to
invaders. It was then clearly characterised by wetlands with temporary shallow water bodies, while
southward of the earthen wall some parts of the marsh were already being turned into arable land.

Further research should be directed towards a more detailed interpretation of the palacoen-
vironmental proxies in order to detect potential climatic events or short-term fluctuations within
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the overall aridisation process of the Holocene. Additionally, a more detailed model of the palae-
oecological and palacohydrological succession in space and time has to be developed based on
sedimentary and microfaunal evidence.
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Cistanche tubulosa (Desert broomrape) is a root holoparasite on
desert shrubs, like tamarisk and saxaul. A holoparasite is a plant
which is completely parasitic on other plants. The fleshy stem of
this broomrape is sometimes used in traditional medicine
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TAYMA’ OAsIS (SAUDI ARABIA) AND ITS SURROUNDINGS —
A FIRST SYNTHESIS OF THE FLORA, VEGETATION, NATURAL

RESOURCES, AND FLORAL HISTORY

Harald Kiirschner and Reinder Neef

Abstract: Based on field studies in February 2009 and 2010, the flora and vegetation of the
Tayma’ oasis and surroundings are described and analysed for the first time. The phytosociological
survey reveals more than 175 taxa and six communities whose distribution is determined mainly
by geomorphological and edaphical factors. Typical for the rock (hammada), gravel deserts (reg)
and the Qrayyah area of old Tayma’ is a Fagonia bruguieri community, which is replaced on the
extended sandy desert plains and sand sheets in the surroundings by two communities, typical
for North Arabia: the Rhanterium epapposum community (‘arfaj’ shrubland; on rocky outcrops
overblown with aeolian sands) and the Haloxylon salicornicum community (‘rimth’ shrubland;
sandy desert plains). On sand dunes, the Artemisia jordanica community (‘adhir’ shrubland)
dominates. The sabkha north of Tayma shows a sparse vegetation of an Aeluropus littoralis
community. In all communities (except the latter one), a luxuriant growth of a ‘vernal aspect’ is
favoured after winter rainfalls, consisting of many widespread winter annuals and psammophytic
ephemerophytes, derived from a common Saharo-Arabian floral stock. Towards the west (Hijaz
Mts.), ca. 30 km west and south-west of Tayma’, a strong increase of Retama raetam is obvious,
characterising the small sandy wadis and runnels of the desert plain (Retama raetam-Zilla spinosa
community). The larger wadis in the Tayma area are vegetated by very open, xeromorphic
woodland consisting mainly of Acacia gerrardii and A. tortilis. They remain unstudied at present.
Most of these wadis today are destroyed, or heavily devastated by wood cutting, use as fuel
reserve and/or sediment digging. A chorotype analysis of the communities documents the strong
Saharo-Arabian character of the Tayma® vegetation. The final floral historical remarks give a
first insight in the apparently younger vegetation history of the area.

Keywords: Arabia, phytosociology, vegetation history, desert, sabkha
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1 INTRODUCTION

Reconstruction of the environment, e.g. potential natural resources like vegetation, is increasingly
used in archaeology to understand the relationship of man to his environment in past and
present times. One key factor for a better understanding and reconstruction of the environment
is the present-day flora that provides insights into the natural potential of an area. The aim of
the first field trips to the Tayma’ oasis and its surroundings therefore were the evaluation of
the flora (diversity, structure, distribution, site ecological requirements), the classification of
the vegetation and the inventory of floristic key, chorological and archaeobotanical indicator
species (forest and woodland relicts, grazing indicators) to document both real and potential
plant resources. These studies provide the basis for archacobotanical research at Tayma’,
e.g. the study of botanical macroremains, like seeds, fruits and wood from the excavations at
Qrayyah (Tayma’) and of botanical microremains, like pollen, from the cores taken from the
sediments of the Tayma’ sabkha.

The analysis of the recent vegetation, e.g., of the sand ecosystems (western fringe of the
Great Nafud), rocky desert pavement areas and of the larger wadis allows for a more accurate
discussion of vegetation reconstruction, resource management and climate development. In the
framework of environmental studies, provided by archacobotany, palynology, archacozoology
and related disciplines the potential natural resources and life conditions in former Tayma® can
be reconstructed.

In the following the first results of the floristical and phytosociological studies are presented.
They give an insight into the rich, highly diverse and complex, sometimes mosaic-like vegeta-
tion units of the Tayma’ area.

2 STUDY SITE
2.1 TOPOGRAPHIC FEATURES

Tayma’ and its surroundings belong to the Saharo-Arabian (Saharo-Sindian) floral region sensu
Zohary (1973), characterised by an arid to hyperarid climate with annual rainfall of less than
50 mm per year. Plant life in this phytochorion is normally sparse and mostly confined to de-
pressions, wadis, runnels and rocky pavements that receive water from large catchment areas.
In general these areas are treeless and the plant communities are often composed of very few
species.

Geomorphologically, the Tayma’ area and its surroundings belong to the Arabian Shield (Re-
gion III, cf. classification in Barth 1976). Principal topographical features in the area include:

* A sandstone plateau in the north (Tabuk area, Region III [1]; Barth 1976), which consists
of buttes and canyons of Cambrian sandstones (‘Nubian sandstones’) which extend far to
the south. To the east they merge into a plain of low sandstone outcrops.

» Extended lava fields (harrats), typical for the western Najd (Region III [2]; Barth 1976),
including dissected table-lands and plains covered with thin sand from which isolated
inselbergs rise.

* Crystalline basement rocks (Region III [3]; Barth 1976).

To the west, this region is bordered by the western Escarpment Mountains (Hijaz Mts.) (Re-
gion II, Barth 1976), towards the east and south-east by the fringes of the Great Nafud (mostly
unconsolidated Quaternary sediments) and the Arabian Platform, the latter covered by a thick
sequence of sedimentary rocks. Large parts are overlain by aecolian sands and late Tertiary
and Quaternary gravel sheets, bare of vegetation or bearing open, diffuse shrublands or dwarf
shrubs, which appear at first sight more or less randomly distributed. Plant cover usually is
less than 15%. The inter-shrub space is bare for much of the year and only occupied for a few
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weeks by a ground layer of rainy season ephemerals (Mandaville 1990). Most of the vegetation
follows the ‘mode contracté’ (Monod 1954) and is confined to areas such as depressions, small
runnels and wadis which receive water from large catchment areas. By contrast, the vast sandy
plains (south-western fringes of the Great Nafud) and interdune depressions harbour a diffuse
vegetation pattern of small shrubs and dwarf-shrubs (‘mode diffuse’, Monod 1954).

Within the Tayma’ area and its surroundings, five main ecosystems can be distinguished
which are differentiated according to habitat factors (land form, soil characteristics, water ca-
pacity, water runoff) and floristic composition:

(1) Wadis, vegetated by very open, xeromorphic woodland consisting of Acacia gerrardii
and A. tortilis. Today most of these wadis are destroyed, or heavily devastated by wood
cutting for fuel and charcoal, (over)grazing, and sediment digging. The smaller wadis and
runnels of the desert plain towards the west (Hijaz Mts.) are vegetated by a Retama raetam
shrubland.

(2) Rock (hammada) and gravel deserts (reg, serir), where most of the fine weathering pro-
ducts have been removed by the wind. Often the gravels are overblown by acolian sands.
These deserts belong to the most common and the most impressive landscapes by their
bareness and dreariness.

(3) Sandy desert plains and sand sheets with rocky outcrops.

(4) Sand dunes.

(5) Sabkhas (saline, flat areas often formed by the drying up of former lakes).

2.2 CLIMATE

The climate of most parts of North Arabia is characterised by very hot, dry, summers and cool
to warm winters (accentuated arid desert climate; Fig. 1). Rain, if any, is brought by rain-bear-
ing cyclonic depressions during winter and spring which originate in the Atlantic or Mediterra-
nean. Throughout the area rainfall is erratic and unpredictable in time, quantity and space and
often falls as heavy local showers. In some years certain areas may receive almost no rain.

A climate diagram of Tayma’ is not available. However, the nearest stations, Tabuk in the
north and al-‘Ula in the south-west, give a good impression of the climate of the study area
(Fig. 1).

The diagrams in Fig. 1 follow the notation of Walter (1973), plotting the mean monthly
temperature (°C) to a scale which is twice the scale of the mean monthly rainfall (mm). Thus
the mean monthly temperature can be taken as indication of the potential evapotranspiration
or ‘arid period’. Accordingly, all months have to be regarded as arid in the study area, which
belongs to the hyperarid interior of Arabia. The mean annual rainfall is 32.1 mm in Tabuk, and
61.0 mm in al-‘Ula, with a large variability regarding amounts, but also regarding locations
(e.g., Tabuk: 2.8-55.1 mm; al-‘Ula: 2.0-188.9 mm; cf. Alex 1985).

The mean annual temperature is 21.4 °C (Tabuk) respectively 24.6 °C (al-‘Ula). The sum-
mers are dry and hot and during winter time (November to March), the absolute minimum
temperature can drop down to -7 °C (Tabuk) respectively -0.5 °C (al-‘Ula, Alex 1985). During
summer dry northerly winds dominate, coupled with increasing summer temperatures, com-
monly above 45 °C (Alex 1985). Frosts are rare and if present, only of short duration.

This data indicate that the vegetation in large parts of North Arabia is controlled by rainfall
primarily, whereas land form and biotic factors only have secondary effects. Consequently the
vegetation in this area in large parts is at the limits of its existence.
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3 MATERIAL AND METHODS
3.1 FIELD WORK

The field work was conducted in February 2009 and 2010 during two field trips to the Tayma’
area and its surroundings. All sampling localities are indicated in Fig. 1 and listed with their
numbers in the heading of the synoptic table (Tab. 1) and in appendix 1.

The present study follows the traditional Braun-Blanquet approach (Braun-Blanquet 1964),
using the modified scale of Barkman et al. (1964) and Dierschke (1994) for the combined val-
uation of cover and abundance. The vegetation was sampled in 55 plots. All communities are
presented together in a synoptic table (Tab. 1) and remain rankless at present, to avoid unneces-
sary and/or incorrect names and complications in future studies. Frequency classes (I-V) given
in the synoptic table following Dierschke (1994). Detailed vegetation tables of the communi-
ties, including the cover-abundance values are given in appendix 2 (Tabs. 3-8).
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3.2 TAXONOMY AND NOMENCLATURE

Taxonomy and nomenclature of the taxa recorded (Appendix 3) follows the hitherto published
first volume of the Flora of the Arabian Peninsula and Socotra (Miller — Cope 1996), the Flo-
ra of Eastern Saudi Arabia (Mandaville 1990) and the Flora of the Kingdom of Saudi Arabia
(Chaudhary 1999-2001). In addition, the most recent taxonomic revisions have been consulted
and in these cases given priority.

An entire set of the specimens collected is deposited in the herbarium of H. Kiirschner
(Berlin); with duplicates in the herbarium of the Botanischer Garten und Botanisches Museum
Berlin-Dahlem (B). When present, pollen and diaspore samples were taken for the reference
collection of the Deutsches Archdologisches Institut (DAI, Berlin, Germany).

33 CHOROTYPE ANALYSIS

The chorotype analysis is based on the cover-abundance values of the phytosociological plots.
Cover (dominance, co-dominance) is an important and decisive feature in the physiognomy of
a community. The weighted spectra (mean cover-abundance values for each category) therefore
much better reflect the chorological and phytogeographical character of a community and region
than pure presence/absence data of taxa will do. The classification of chorotypes follows Zohary
et al. (1980-1982) and Heller — Heyn (1986—1994).

4 RESULTS AND DISCUSSION
4.1  Wabis
4.1.1 ACACIA WADIS OF XEROTROPICAL SUDANIAN ORIGIN (PLATE 1)

Seasonal water flows of wadis draining wide catchment areas are one of the most common and
important landscape elements of the Arabian Peninsula. Today, most of the larger wadis and
depressions of the hot and arid deserts of Arabia are covered by Acacia-dominated plant com-
munities. These communities are restricted to alluvial soils that have freshwater available in
the root zone. The drainage system, the transport and texture of the sediments, the depth of the
groundwater table, the frequency of overflows and the variability of rainfall strongly determine
the vegetation, which consists of a mixture of a Sudanian xero-tropical arborescent flora and a
Saharo-Arabian flora in the ground layer (Kiirschner 1986; Kiirschner 1998; Mandaville 1984).
As wadis harbour the only arboreal vegetation in large parts of North, East and Central Arabia,
they have been attractive for man and his livestock, both in the ancient and recent history of
tribes and settlements. This vegetation is highly endangered nowadays by destruction, e.g.,
cutting of young shoots and beating of leaves for fodder, cutting of trunks for firewood and
charcoal, destruction of the herb layer by litter pollution, trampling and grazing, and quarrying
of sediments.

Nearly all wadis in the surroundings of Tayma’ (e.g., Wadi Qalibah and tributaries, locality A,
B, Fig. 1; Wadi Madyses, locality C, Fig. 1) are characterised by destruction and digging of sedi-
ments, leaving back naked ground and many stumps and bare-cutt trunks of Acacia s (Plate 1.3,
5, 6). Today, most of these wadis provide floristical impoverished stands, the vegetation seriously
in danger of extincton. The occurence of the recent stands of Acacia-wadis therefore must be seen
as remnants of former larger and denser woodlands that originate from a xero-tropical arborescent
vegetation of palaeotropical origin. These woodlands migrate via the large wadi systems from
refuge areas in the mountains of western Arabia during more humid periods in Early Pleistocene
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times (Kiirschner 1998). They played an important role in water balance, water and wind erosion
and animal life.

Main arboreal components are Acacia gerrardii (dominant) and A4. tortilis (only sporadically),
both today heavily devastated and/or affected by wood cutting. Co-dominant in the understorey
are Artemisia judaica, Astragalus sieberi (Plate 1.4), Farsetia aegyptia, F. burtonae, Panicum
turgidum, Periploca tomentosa, Polycarpaea repens, and Schouwia purpurea. After winter rainfall,
a common floristic stock of psammophytic ephemerophytes can be observed, consisting of Aizoon
canariense, Arnebia hispidissima, A. linearifolia, Asphodelus tenuifolius, Astragalus hauarensis,
A. schimperi, A. tribuloides, Bassia eriophora, Cleome amblyocarpa, Eremobium aegyptiacum,
Ifloga spicata, Koelpinia linearis, Launaea mucronata subsp. cassiniana, Paronychia arabica
subsp. breviseta, Picris babylonica, Plantago ciliata, P. cylindrica, Savignya parviflora, Schismus
arabicus, S. barbatus, Seetzenia lanata, and Zygophyllum simplex. This ‘vernal aspect’ is common
to many communities in the surrounding of Tayma’.

An impression of a more natural and undisturbed Acacia wadi is provided by the fenced part of
the Wadi al-‘Ula in Mada’in Saleh (locality E, Fig. 1; Plate 1.1, 2). The vegetation here is formed
by a distinct, 3-stratified arboreal layer, consisting of

(1) large emergent (monumental) trees of mainly Acacia gerrardii and A. tortilis

(height: 1015 m, trunk diameter: > 1 m; crone diameter: up to 16 m),

(2) asecond tree layer of Acacia raddiana and A. tortilis (height: 7-10 m),

(3) avery dense shrub layer (cover up to 100%; height: 4—6 m), consisting mainly
of div. Chenopodiaceae (e.g., Atriplex halimus, A. leucoclada, Salsola
cyclophylla, S. imbricata, S. tetrandra, Suaeda monoica), Lycium shawii, and
Ochradenus baccatus (Plate 1.2).

In addition, a well established and very dense herb layer exists (height: 0.4—0.7 m; cover: 100%)
dominated, by Astragalus corrugatus, Bassia eriophora, Lepidium aucheri, Phalaris paradoxa, and
Suaeda aegyptiaca. Today such wadis are a rarity in North Arabia and — if fenced — impressively
demonstrate the effect of the exclusion of man and his livestock and the high natural potential of
undisturbed wadi communities for former wildlife.

4.1.2 RETAMA RAETAM WADIS OF SAHARO-ARABIAN ORIGIN (PLATE 2)

Small and medium-sized sandy wadis and runnels are a common geomorphological feature in
north-western Aabia and cut the vast harrats, hammadas, reg and gravel plains. They are vegetated
by a shrub formation of Saharo-Arabian origin, dominated by Retama raetam. ‘Retam’ shrubland
is widely distributed in the deserts of the Sinai and Negev, the Judean Desert, southern Jordan
(Wadi Araba, Wadi Ram area) and North-West Arabia (Tabuk area). It is typical also for the insel-
bergs, sandstone outcrops and weathered sandstones west and south-west of Tayma’ (Arada area),
becoming more frequent towards the mountainous sandstone area of al-‘Ula.

Tab. 1 Main ecosystems and plant communities (synoptic table of character species) in Tayma and
surroundings (NW Arabia). [1 Retama raetam-Zilla spinosa community, 2 Fagonia bruguieri communi-
ty (rocky development); 3 Fagonia bruguieri community (sandy development); 4 Rhanterium epapposum
community,; 5 Haloxylon salicornicum community; 6 Artemisia jordanica community; 7 Aeluropus littoralis

community].
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Small wadis and  Rock and gravel Sandy desert plain and sand  Sand dunes Sabkha
Ecosystem runnels desert
(hammada, reg)
Sandy Reg Sandy reg  with rock
outcrops
Community type 1 2 3 4 5 6 7
Sampling localities (cf. Fig. 1) 12,17,19,28,29 7,14,15 1,5 6,9,20-23 2,3,10-12,16,18 4,8, 10, 24-27 13
No. of plots 8 4 8 9 13 11 2
Mean no. of species 26.9 21.0 19.1 20.6 15.7 15.1 10.5
Mean cover (%) 45.0 33.8 32.5 30.0 34.2 28.6 30.0
Character species
Retama raetam Vaas
Zilla spinosa im
Ferula communis IV,
Blepharis ciliaris (1]
Fagonia bruguieri A Vo, Vi (
Morettia parviflora A IV,
Diplotaxis acris _“\7;;;; “E
Fagonia schweinfurthii V, !
Helianthemum lippii /N i
Heliotropium crispum ---Y:.Z.a.--i
Rhanterium epapposum . Va3
Gymnocarpos decandrus Il V42,
Haloxylon salicornicum Va3 Vis .
Ephedra alata V420 V3 Va3
Artemisia jordanica Vi2a
Calligonum comosum V.3
Moltkiopsis ciliata IV, 4
Stipagrostis drarii IV 44m
Scrophularia hypericifolia 1,4
Aeluropus littoralis Viim
Frankenia pulverulenta V,
Common stock of widespread Saharo-Arabian ephemerophytes
Schismus barbatus (incl. S. arabicus) IV {m-2a Viim Vi im Viim Viim Mg
Asphodelus tenuifolius V4 Vim-2a L. I, I,
Plantago ciliata IVi4m \ Viim 14 44m .
Eremobium aegyptiacum Vi, Vim Viim Viim Vim
Ifloga spicata V22 Vyi4m Viim Viim I4
Anthemis scrobicularis Viim 104 . Vi Vim-2a
Astragalus schimperi Mm 1,4 \ IV, 4
Neurada procumbens 4 . IV, 4 I, (1]
Savignya parviflora . 1,4 IV, 24 IV, 4m I,
Astragalus hauarensis 14 . 1, IV, 4 1,4
Aizoon canariense 44m \ Vi2a . [
Anisosciadium lanatum . l4m-2a (11N I,
Arnebia lineariifolia 1, I, IV, 4
Common stock of widespread Saharo-Arabian chamaephytes and hemicryptophytes
Stipagrostis plumosa Viim Viim Vi V.4 AP lim
Farsetia burtonae . 1. I, 11, .
Polycarpaea repens 1, 4 1, I,

93




H. Kiirschner and R. Neef

RETAMA RAETAM-ZILLA SPINOSA COMMUNITY
(‘RETAM " SHRUBLAND, TaAB. 1 [1], TaB. 3, PLATE 2)

Floristic inventory

Character species of the ‘7etam’ shrubland is Retama raetam, one of the most common desert
shrub with extension into the Mediterranean and Irano-Turanian territories. It is a 1-2 m tall,
evergreen, broom-like profusely branched shrub with a very striking spartioid habit and white
flowers (Plate 2.1, 2). Its optimal range includes sandy wadis, where it survives dry years when
sufficient run-in water is available even after light showers. Co-associates are Blepharis ciliaris
and Zilla spinosa (Plate 2.3), the latter dwarf-shrub varying from 20 cm to 1.5 m in height. As in
Retama, the leaves of Zilla are shed soon and the leafless green stems carry on photosynthesis.
Fruit and seed dispersal in the wadis takes place by flood water or when the entire dead plants or
broken parts are dislodged by floods or wind (e.g., Zilla spinosa). The number of accompanying
species, especially Saharo-Arabian ephemerophytes can be high and varies from year to year de-
pending on rainfall and run-in moisture. To be mentioned are Anthemis scrobicularis, Eremobium
aegyptiacum, Erodium oxyrhynchium, Leysera leyseroides, Medicago laciniata, Plantago ciliata,
or Trigonella stellata. Within the chamaephytes, the spiny Astragalus spinosus is fairly common,
easily recognized by the strong inflated calyx enclosing the fruit (Plate 2.4, 5). As in Retama and
Zilla, dispersal of the fruits is by wadi floods or strong wind.

Vegetation analysis

The Retama raetam-Zilla spinosa community (Tab. 1 [1]) is indicated by eight plots, all con-
fined to the south-western part of the study area. Here, the weathering products of the surround-
ing sandstones are accumulated in most of the small wadis, offering optimal site conditions
for the community. In spring time, the white-flowering spartioid twigs of Retama raetam are
widely visible in the desert. Often interspersed are single trees and shrubby remnants of iso-
lated Acacia gerrardii and/or A. tortilis, indicating a former denser arborescent flora which
today is mostly destroyed due to severe grazing and wood cutting. Most of these small Retama
wadis are embedded in the vast sandy desert plains or cut the gravel plains. Introgressives
of the adjacent communities such as Haloxylon salicornicum and Ephedra alata (Haloxylon
salicornicum community) or Fagonia bruguieri and Stipagrostis plumosa (Fagonia brugieri
community) therefore are frequent in the understorey of the community, and partly reach a high
cover-abundance (Tab. 1 [1]). A strict delimitation of the community then often is difficult due
to the overlapping floristical and ecological site conditions.

The more overgrazed, ruderal and polluted aspect of the today’s wadis is indicated by Cit-
rullus colocynthis, Euphorbia retusa, Ferula communis, and Lycium shawii, which contribute
much to the present community’s physiognomy. After rainfall, the sands provide an excellent
substrate for many psammophytic ephemerophytes, increasing the number of species in the
community to 40 per plot (mean species number 26.9). The cover vary from 25-60% (mean
cover 45%) and the mean plot size is 51.5 m?.

The ‘retam’ wadi vegetation, as well as communities dominated by Retama raetam are poorly
studied at present and difficult to classify, as Refama may occur in many different vegetation
units. Zohary (1973) reported a Retama raetam-Zilla spinosa fagonietosum subassociation from
southern Palestine which might be conspecific with the stands in the Tayma’ area. These northern
stands are characterised additionally by different Fagonia spp. In deed, this holds true for the
sites studied in the Tayma’ area, also characterised by a high constancy of Fagonia brugieri. At
present, however, it remain unclear if this taxon invades the wadis from the nearby reg and gravel
plains (Fagonia bruguieri community) or can be seen as an ecological indicator of special site
conditions within the Retama-Zilla community sensu Zohary (1973). To solve this problem and
for a better classification, more phytosociological samples are required.

Both character species, Retama raetam and Zilla spinosa provide an excellent source of
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fodder for goats and camels which browse the leaves, flowers and fruits in spring time. The
stems of Retama are cut for fuel and charcoal production.

4.2 Rock (HAMMADA) AND GRAVEL DESERTS (REG/SERIR) (PLATE 3)

Rock and gravel deserts consist of large plains resembling a pavement which is covered with packed
small to medium-sized gravel or rubble of various lithological origins (Zohary 1973). They are
made up of a silex or debris of often calcareous crusts. The soil surface is covered to at least 75%
by stones. The alluvial pavement, often mixed with sand, has been transported from the adjacent
plateaus or mountains and is characterised by strong deflation. These ‘sand hammadas’ form a boul-
der pavement with secondary sand drifts in the study area, very poor in water-soluble salts. Water
run-off in these areas often is limited by the sand layer, supporting a relatively rich flora and a dense
flush of ephemerophytes and winter annuals which germinate after the winter and spring rains.

Floristic inventory

Reg and sandy reg formations are widely distributed in the Tayma’ area, including the
archaeological sites of the old oasis. The whole Qrayyah area, including the central hill and the
sites around the north city wall are occupied by sandy reg and sandy slopes, vegetated by a sparse
cover of dwarf shrubs consisting of Fagonia bruguieri (Plate 3.4), F. glutinosa, F. indica, Farsetia
burtonae, and Morettia parviflora. Further perennials in the flora, which contribute much to the
physiognomy are Cornulaca aucheri, C. monacantha, Haloxylon salicornicum, Helianthemum
lippii, Polycarpaea repens, Stipagrostis obtusa, S. plumosa, and Suaeda monoica. The most
visible perennial grass in these sandy reg formations is Stipagrostis plumosa. It is a major grazing
resource and valuable browse before the panicle appearance.

After winter rainfalls, a luxuriant growth of a ‘vernal aspect’ appears consisting of winter
annuals and psammophytic ephemerophytes. They increase — for a short time — the number of
species in the Qrayyah area to more than 70 species, and change the former ‘desert’ into a green
spotted area of patches of annuals. They concentrate mostly on soft deposits, usually shallow
sheets of sand, which provide a briefly sustained water supply during the rainy season. Most of
these patches of ephemerals look like micro-oases amidst the dry desert plain (Zahran — Willis
1992). The majority of them exhibits typical desert ephemeral life cycles with rapid germination,
quick development and flowering, and considerable size plasticity (Mandaville 1998).

Typical examples are Aizoon canariense (Plate 3.3), Mesembryanthemum forsskalii and
Zygophyllum simplex (succulent type of ephemeral vegetation), ephemeral grasses such as
Cutandia memphitica, Schismus arabicus, S. barbatus, and herbaceous ephemerals such as
Aniscosciadium lanatum, Anthemis scrobicularis, Arnebia hispidissima (Plate 3.2), A. linearifolia,
A. tinctoria, Asphodelus tenuifolius, Astragalus hauarensis, A. schimperi, A. tribuloides, Bassia
eriophora, Cakile arabica, Cleome ambylocarpa, Diplotaxis acris, Eremobium aegyptiacum,
Erodium oxyrhynchium, Gymnarrhena micrantha, Ifloga spicata, Lappula sinaica, Lasiopogon
muscoides, Launaea capitata, L. mucronata subsp. cassiniana, Leysera leyseroides, Medicago
laciniata, Monsonia nivea, Neurada procumbens (Plate 3.6), Oligomeris linifolia, Picris
babylonica (Plate 3.7), Plantago ciliata, P. cylindrica (Plate 3.5), Pteranthus dichotomus, Rumex
vesicarius, Savignya parviflora, Seetzenia lanata, Senecio breviflorus, S. glaucus, Silene arabica,
Tribulus terrestris var. terrestris, Trichodesma africana. They all belong to a common stock of
psammophytic Saharo-Arabian ephemerophytes, widely distributed in the eastern desert of Egypt
(Zahran— Willis 1992), South-West Jordan (Baierle 1993), central and eastern Saudi Arabia (Baierle
et al. 1985; Mandaville 1990; 1998). They are important contributors to biomass production in
sandy ecosystems and therefore of great economic importance as valuable grazing resources.

The small silty-clayey depressions in the Qrayyah area are vegetated by a relatively dense flora,
with additional ruderals and somewhat ‘weedy’, nitrophytic species. Examples are Anastatica
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hierochuntica, Atriplex halimus, Brassica tournefortii, Hyoscyamus aureus, H. muticus, H.
pusillus, Lepidium aucheri, Malva parviflora var. parviflora, Salsola imbricata, and Suaeda
vermiculata. These sites are partly polluted and obviously often used as a place to rest for herds
of sheep and goats.

Vegetation analysis
Fagonia brugieri community (Tab. 1, Tab. 4)
The vegetation analysis (phytosociological sampling) of the Tayma’ area and its surroundings
shows that the stands (plots) analysed can be classified as Fagonia brugieri community (cf. sum-
marizing Tab. 1). Most prominent in the community are the two Zygophyllaceae, Fagonia brugie-
ri and F. glutinosa which might be the character species of an, at present, undescribed association
(Baierle et al. 1985).
Within the Tayma’ area and surroundings, two developments of the community can be observed:
* A more rocky, gravelly pavement where most of the weathering products were carried away
by the wind (Tab. 1 [2]),

* and a sandy-gravelly pavement, which favours the establishment of a ‘vernal aspect’ of win-

ter annuals and psammophytic ephemerophytes (Tab. 1 [3]) after rainfall.

The rocky and gravelly plateaus north and north-west of Tayma’ (surroundings of Wadi
Madyses, Wadi Abu Sillah, Fig. 1) are characterised by a typical gravel desert (reg formation
with ‘Wiistenlackbildung’), dominated by various dwarf shrubs. In addition to the character
species Fagonia bruguieri and F. mollis, further woody species, such as Fagonia schweinfurthii,
Gymnocarpos decandrus, Helianthemum lippii, and Heliotropium crispum occur with high
constancy on the rocky pavement. Together with the winter-spring annuals Diplotaxis acris, which
is typical for gravelly ground (reg), Trigonella stellata, and the luxuriant growth of Asphodelus
tenuifolius they additionally characterise this development of the community. Most conspicuous
in the community is Gymnocarpos decandrus, an intricately branched shrublet with white to
greyish-white bark, widely distributed in the rock and gravel deserts of the Saharo-Arabian region.
Communities of this type, often were classified as Gymnocarpetum fruticosi Eig 1938 (syn.
Gymnocarpetum decandri Zohary 1973), and reported also from the neighbouring south-western
Jordan by Baierle (1993) (‘Gymnocarpos decandrum Bestdande’). The specific hierarchical rank of
these communities, however, still is unsolved and needs further phytosociological studies.

Much more widely distributed in the surroundings of Tayma’ and the south-eastern al-Kotayeb
area are gravelly pavements, frequently overblown with sand. Together with smaller sand sheets
and sandy slopes they form a complex mosaic, vegetated by the typical Fagonia bruguieri com-
munity (Tab. 1 [3]). During summer, the community can easily be overlooked. This unfavourable
season is withstanded in an arido-inactive (passive) state, where most of these ephemeral species
have disappeared and most of the dwarf shrubs have shed their leaves. Wide areas then give the
impression to be bare of vegetation.

This vegetation is largely affected by the use as grazing and firewood reserve by the Bedouins
and local villagers. Modern transport by ‘pick-up’ cars has led to a greater dispersion of the graz-
ing pressure on these communities. Access to grazing in large parts of the study area was formerly
limited by the absence of water supplies. Today this is overcome by the Bedouins’ use of tank
tracks to transport water from drilled wells to the sporadically existing grazing grounds.

4.3 SANDY DESERT PLAINS AND SAND SHEETS (OFTEN WITH ROCK OUTCROPS)
A further characteristic of North and Central Arabia are sandy desert plains and sand sheets, often
overlying rock outcrops, rock and stone deserts (harrats, hammadas). In North Arabia, these areas

are mainly vegetated by two communities, dominated by Rhanterium epapposum and Haloxylon
salicornicum (Frey — Kiirschner 1989; Miller — Cope 1996).
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4.3.1 RHANTERIUM EPAPPOSUM COMMUNITY ( ‘4RFAJ’ SHRUBLAND)
(TaB. 1 [4], TAB. 5, PLATE 4)

Communities formed by Rhanterium epapposum are common in North and Central Arabia. They
concentrate between 25° and 30° N and from 40° E to the Arabian Gulf, Kuwait and Iraq (Vesey-
Fitzgerald 1957). The typical habitats are slightly rolling areas where windblown shallow sand
overlies sandstone, limestone or gravel plains, but they are lacking on high dynamic dunes.

Whereas the community is very widespread on the eastern Arabian Platform, dominating
vast areas, it does not extend very far into the Arabian Shield. The Tayma’ area and surroundings
therefore harbour one of the westernmost outposts of this vegetation type. Wide areas of this
habitat type are found south and south-west of Tayma’, where the community is well developed.
On deeper sand layers and towards the west, it is often replaced by the Haloxylon salicornicum
community (‘rimth’ shrubland).

Floristic inventory

Characteristic of the ‘arfaj’ shrubland is Rhanterium epapposum, a composite dwarf shrub
profusely branched and woody at the base, shedding the leaves during the dry part of the year
(Plate 4.2, 3). Co-associate is Gymnocarpos decandrus, typical for places where rock outcrops
and gravel are overlain with ribs of windblown sand (Plate 4.4). Frequently associated in the
understorey is Astragalus spinosus, a thorny dwarf shrub easily recognizable by its balloon-
like, inflated calyces which enclose the fruits (Plate 2.4, 5). Further dwarf shrubs and perennials
at these stands are Fagonia bruguieri, F. glutinosa, Farsetia burtonae, Stipagrostis ciliata,
S. obtusa, and S. plumosa.

The windblown sands arrest and absorb sheet flow, leading — as in the former community —
to a thin carpet of annual herbs and grasses (mainly Saharo-Arabian ephemerophytes) in great
variety between the dwarf shrubs after the winter rains. Most common are Aniscosciadium
lanatum, Arnebia linearifolia, Asphodelus tenuifolius, Astragalus hauarensis, A. schimperi,
A. tribuloides, Cenchrus ciliaris, Cleome amblyocarpa, Eremobium aegyptiacum, Erodium
oxyrhynchium, Gymnarhena micrantha, Hippocrepis areolata, Ifloga spicata, Launaea capitata,
L. mucronata subsp. cassiniana, Matthiola longipetala, Medicago laciniata, Moltkiopsis ciliata,
Neurada procumbens, Plantago boissieri, P. ciliata, P. cylindrica, Savignya parviflora, Schismus
arabicus, Silene arabica, and S. villosa.

Vegetation analysis
The Rhanterium epapposum community was sampled in nine plots in the surroundings of Tayma’
and the Abu Mughayr area (Tab. 1 [4]). The cover ranges from sparse (10%) to relatively dense
40% (mean cover 30%), leading to a diffuse distribution of the community over the rocky outcrops.
It presents one of the best grazing types in North Arabia. However, as most species are highly
palatable and nutritious, it is underlying a high danger of overgrazing (Thalen 1979). In spring,
the grazing value even for sheep and goats is high, due to the presence of grasses and forbs. In
addition, the woody dwarf shrubs of Rhanterium epapposum are cut for firewood.

The Rhanterium epapposum community has a wide distribution in northern and eastern Arabia.
It is reported by Baierle et al. (1985) from central Saudi Arabia (area between ar-Riyadh, Thadiq,
Shagra, Afif, and Dawadmi), where it is typical for flat, gravelly plains with low sand layers.
Mandaville (1990) presents an example from eastern Arabia (17 km north-east of Qaryat al-
Ulya), and Halwagy et al. (1982) from the Kuwait desert. It is very frequent also in the Thumama
area north of Riyadh (Baierle — Kiirschner 1985) within the western gravel plain where rocky
outcrops are overblown with aeolian sands. This raises the question, if the Rhanterium community
represents the climax vegetation of northern, central, and eastern Arabia. However, as this dwarf
shrubland is of great importance as a grazing resource and often heavily overgrazed over wide
areas, it cannot be ascertained whether or not this community is a remnant of the natural climax.
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4.3.2 HALOXYLON SALICORNICUM COMMUNITY
(‘RivrH’ SHRUBLAND) (TAB. 1 [5], TAB. 6, PLATE 5)

The Haloxylon salicornicum community is widely distributed in the Tayma’ area and its surround-
ings. It covers more land in North Arabia than any other vegetation type (Mandaville 1990), being
one of the dominant communities of the landscapes of the Arabian Platform. It ranges from Iraq to
north-eastern Arabia, down into the northern edge of the Rub’ al-Khali and towards north-western
Arabia (Arabian Shield), the Sinai Peninsula and the deserts of Egypt. In general it is growing on
sandy gravel plains (regs) and areas, where the sand is derived from the weathering of sandstone.

Floristic inventory

Character species is Haloxylon salicornicum (syn.: Hammada salicornica, Hammada elegans)
which forms a complex of various plant communities depending on land form and soil type
(Plate 5.1, 2). Luxuriant growth, however, occurs where deep sand is accumulated. Here it forms
a diffuse but typical vegetation pattern on the sands, together with co-associates, such as Ephedra
alata (Plate 5.3), Fagonia glutinosa, Farsetia burtonae, Polycarpaea repens, and Stipagrostis
plumosa (Tab. 1 [5]).

After the winter rainfalls, as in the previously described communities, the common stock
of widely distributed Saharo-Arabian psammophytic ephemerophytes is obvious. To name are
Aizoon canariense, Anisosciadium lanatum, Anthemis scrobicularis, Arnebia hispidissima,
A. tinctoria, Asphodelus tenuifolius, Astragalus hauarensis, A. schimperi, A. tribuloides, Bassia
eriophora, Cakile arabica, Citrullus colocynthus, Cleome amblyocarpa, Cutandia memphitica,
Eremobium aegyptiacum, Erodium oxyrhynchium, Gastrocotyle hispida, Gymnarhena micrantha,
Horwoodia dicksoniae, Ifloga spicata, Koelpinia linearis, Launaea capitata, L. mucronata
subsp. cassiniana, Neurada procumbens, Oligomeris linifolia, Picris babylonica, Plantago
ciliata, P. cylindrica, Savignya parviflora, Schismus barbatus, Sclerocephalus arabicus, Silene
villosa, and Zygophyllum simplex, which all contribute to the ‘vernal aspect’ of the community.
They concentrate mainly on micro-nebkhas and miniuature dunes formed around the base of
Haloxylon salicornicum (Brown — Porembski 1998). Sporadically Retama raetam occur, as well
as Centropodia fragilis and Scrophularia hypericifolia.

Vegetation analysis

The Haloxylon community has a wide distribution in the Tayma’ area, represented by 13 plots
(Tab. 1 [5]). Frequently associated and highly constant is Ephedra alata, which is also typical
for this type of vegetation across the Red Sea in the eastern desert of Egypt, between Suez
and Hurghada and southwards to the Sudanian border (Zahran — Willis 1992) and East Arabia
(Mandaville 1990). Stands of this type often are classified as Ephedra alata community, however,
hardly deserve the rank of a community of its own.

Clearly dominant is Haloxylon salicornicum, a scaly leaved, succulent shrub or dwarf shrub,
with green articulate branches and very deep roots that forms hummocks that may reach consi-
derable sizes. New stems elongate in spring and the whole plant is physiologically most active
during summer (arido-active). On older twigs, the succulent, green, assimilating cortex dries out,
becomes whitish, slits and is shed from the shoots. Its winged, one-seeded diaspores are dispersed
during winter by wind and germinate rapidly after rainfall. Often drops of a sweet fluid excreted
by insects can be seen, which is collected by the bedouins and called ‘mann el-rimth’ (Danin
1983).

Haloxylon salicornicum itself, as the whole community, is a major range resource and major
summer pasture for livestock. Especially camels like stands of this type particularly, grazing the
Haloxylon and Ephedra with preference. As this plant community is under intensive pressure
from overgrazing and is also used as a fuel source — the bedouins pull out ‘pick-up’-loads for their
winter camps — the whole community is seriously endangered. In spring time, the grazing value
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of this community is high also for sheep and goats, due to the luxuriant presence of ephemeral
grasses and forbs.

The relation of the Haloxylon salicornicum community to distinct edaphic or climatic fac-
tors appears much less clear, compared to the Rhanterium epapposum community. Although
one of the most abundant communities and widely distributed in the deserts south and east of
Cairo/Egypt (Kassas 1953), the southern part of the Sinai Peninsula, Jordan, Iraq, and Kuwait
(Halwagy et al. 1982; Thalen 1979; Zohary 1950). Vesey-Fitzgerald (1957) does not recognize
a distinct Haloxylon community in northern and central Arabia and considers it as a subtype of
his Stipa steppe. He maintains that the dominance of Haloxylon salicornicum over vast areas
indicates saline conditions. However, H. salicornicum is not a true halophyte and — as shown by
the studies of Baierle — Kiirschner (1985), Baierle et al. (1985), Mandaville (1990) and Popov
— Zeller (1963) — has a wide ecological range, ranging from gravelly soils, sand blown sheets
to fixed sandy plains. This indicates, without doubt, the existence and wider distribution of a
Haloxylon salicornicum community in Arabia. Examples are given by Baierle ez al. (1985) from
central Saudi Arabia (between ar-Riyadh, Thadiq, Shaqra, Afif, Dawadmi), Mandaville (1990)
(eastern Arabia, 18 km south-west of as-Saffaniyah), Halwagy et al. (1982), Brown — Porembski
(1998) from the Kuwait desert, and Zahran — Willis (1992) from the eastern desert of Egypt. It
is very common also in the Thumama area north of Riyadh, dominating the physiognomy of the
plains together with Ephedra alata (Baierle —Kiirschner 1985). At present, however, it remains
unclear if the Haloxylon salicornicum community is of natural origin (climax community) or
represents only a remnant of another community type (substitute community) supported by
heavy grazing.

4.4 SAND DUNES

4.4.1 ARTEMISIA JORDANICA COMMUNITY ( ‘4DHIR’ SHRUBLAND) (TAB. 1 [6], TAB. 7,
PLATE 6)

The Artemisia jordanica community is typical for inland sands and dunes, including larger parts
of the Great Nafud and most of the Dhahna (Chaudhary 1983; Mandaville 1990; 1998). It is
confined to extreme desert areas with less than 50 mm rainfall per year, where it occurs on the
mid-upper part of the dunes, interdune depressions, the sides of deep hollows and on the large
sheets of undulating deep sands. Sand, compared to other substrates has a relatively high porosity,
permeability and wettability. All rainfall is absorbed and runoff is negligible. Rainwater infiltrating
in the rainy years may be stored in deeper layers for a longer period, and a relatively persistent
moist horizon exists within the root zone. This layer is exploited by the extensive horizontal root
system of many psammophytes, enabling them for an optimal use of moisture (Mandaville 1998).
Large sand areas therefore can sustain a sparse but diffuse vegetation of deep rooting shrubs and
dwarf shrubs.

This psammophytic flora and some floristically impoverished remnants exist at the south-west-
ern fringes of the Great Nafud south-east (al-Kotayeb area), south (al-Jahrah area) and south-west
(al-Buayb al-Astnay) of Tayma’. Typical stands (dunes, interdune depressions) were studied in
the area of Bi‘r Hayzan (Great Nafud).

Floristic inventory

The physiognomy of the smaller dunes in the surrounding of Tayma’ is determined by the silvery
leaved shrubs of Artemisia jordanica (Plate 6.1), which for a long time was misidentified as
A. monosperma (Danin 1999; Chaudhary 1999-2001). The latter species, however, is not present
on the Arabian Peninsula. A. jordanica is known from southern Jordan, northern, eastern and
central Saudi Arabia and South-West Iraq (Danin 1999), where it typically characterises dunes.
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Depending on the quantity of each season’s winter rainfall, annual herbs may be abundant.
Chaudhary (1983) lists 149 annuals and non-woody perennials from the Great Nafud. Although,
this number is much lower in the Tayma’ area, psammophytic ephemerophytes contribute
well to the community’s aspect. Examples are Anthemis scrobicularis, Astragalus tribuloides,
Bassia eriophora, Cakile arabica, Eremobium aegyptiacum, Ifloga spicata, Moltkiopsis ciliata,
Monsonia nivea, Plantago cylindrica, Schismus barbatus, Silene villosa (Plate 6.2), and Cutandia
memphitica, the latter a valuable grazing for livestock in the rangelands here.

Vegetation analysis
Diagnostic species of the community are Artemisia jordanica, Calligonum comosum and
Scrophularia hypericifolia. Frequently associated in the typical community are Moltkiopsis
ciliata, Monsonia nivea, and tussocks of perennial grasses such as Stipagrostis drarii and the
sedge Cyperus conglomeratus (Tab. 1 [6], Plate 6.3). All in general are common on the dunes
and wide sand sheets of the Great Nafud and elsewhere, wherever deep deposits of sand are
found. In the Tayma’ area they occur, however, with much lower frequency (Tab. 1 [6]).
Despite the relatively low frequence of Calligonum comosum (Plate 6.5) and Scrophularia
hypericifolia (Plate 6.4) in the Tayma’ area, the bulk of character species clearly indicate a clas-
sification within the Calligonum comosum-Artemisia monosperma-Scrophularia hypericifolia
community (floristically impoverished development), as described from the dunes of the Great
Nafud (Chaudhary 1983; Mandaville 1998). This is obvious in the Bi’r Hayzan area, where
both, Calligonum comosum and Scrophularia hypericifolia are quite common and contribute
much to the community’s physiognomy. This community corresponds directly with the ‘Cen-
tral Arabian red sand vegetation’ of Vesey-Fitzgerald (1957). It is reported also from the sand
dunes west of the Thumama area (central Arabia), which are in close contact to the sands of
the Dhahna corridor, connecting the Great Nafud and the Rub’ al-Khali (Baierle — Kiirschner
1985).

4.5  s4BkHA COMMUNITIES (PLATE 7)

Inland sabkhas are highly saline, flat areas of the desert plain (Plate 7.1) often formed by the dry-
ing up of former lakes and continued evaporation from the soil. Dominant abiotic stress factors
for plant life are the high salinity, high evaporation and water availability of the substrate. Usually
they are devoid of vegetation, although some halophytic species occur on the fringes, which often
form monospecific stands. The vegetation of such flat, silty-salty inland depressions is poorly
studied in Arabia (Deil 1998).

4.5.1 TAMARIX PASSERINOIDES VAR. MACROCARPA SHRUBLAND (PLATE 7.3)

Tayma’ oasis is bordered towards the north by a large sabkha, which in former times (ca. 9,500—
4,5000 calBP) was occupied by a lake. In general, this sabkha is bare of vegetation and charac-
terised by clayey-silt soils with high excretion of salts (‘Salzausblithungen’). At the south-east-
ern fringe of this sabkha, a shrubland of Tamarix passerinoides var. macrocarpa exist, forming
monotypic stands over large areas. It forms a transition zone to the old date palm oasis. Spo-
radically, a second Tamarix species, T. aphylla exist. Despite an extended Phragmites australis
reed (especially at the southern fringe of the sabkha and here related to subterranean ground-
water-flow), the underground, however, mostly is bare of any vegetation due to the high salt
content of the substrate.
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4.5.2 AELUROPUS LITTORALIS COMMUNITY (TaAB. 1 [7], TaB. 8)

At the eastern corner of the Tayma’ sabkha, in spring 2009 a sparse but distinct patchy vegetation
was present, consisting of several halophytes and ruderal species, the latter may be invasive
from the nearby agricultural and/or ruderal village sites (Plate 7.2).

Floristic inventory

This halophytic vegetation is dominated by Aeluropus littoralis and Frankenia pulverulenta.
Aeluropus littoralis is a perennial, rhizomatous grass with prostrate and creeping stolons, which
grows frequently on saline grounds and around cultivated areas with irrigation runoff. It has a
typical, more northern distribution and is replaced on the Arabian Peninsula towards the south
by the close relative A. lagopoides (Frey et al. 1985). Further halophytes at this site are Suaeda
aegyptiaca, and Tamarix passerinoides var. macrocarpa, who occur in quite a good number of
seedlings. A certain bulk of ruderals and somewhat ‘weedy’ species in the community indicate an
introgression from nearby cultivated or polluted stands. To name are Atriplex dimorphostegia,
A. suberecta, Bassia eriophora, Hyoscyamus muticus, Oligomeris linifolia, Trigonella hamosa,
and Zygophyllum simplex. Best example for such an ‘invasive species’ in the Tayma’ area is
Atriplex suberecta, which is introduced from Australia (synanthropic element) with fodder
plants by the farmers.

Vegetation analysis

The Aeluropus littoralis community of the Tayma’ sabkha was studied by two plots only
(Tab. 1 [7]). A character species is Aeluropus littoralis which often forms a typical belt within
a mosaic of halophytes (4deluropus littoralis belt sensu Frey — Kiirschner 1983). Its distribution
is strongly dependent on soil salinity and water availability. Co-associate is Frankenia pulver-
ulenta, a low sub-prostrate annual halophyte with glands for salt excretion (Tab. 1 [7]). Both
taxa are widely distributed all around the Mediterranean, North Africa, South-West and Central
Asia, and also typical for disturbed areas. It can not excluded therefore that both species invade
the sabkha from the nearby cultivated grounds (intensive rounded irrigation systems) north of
the sabkha (ar-Rib‘a hills).

Communities, characterised by a high constancy and cover of Aeluropus littoralis are reported
for South-West Asia from Turkey (Tuz Go6li, Kiirschner 1983), Israel and Jordan (Dead Sea area,
Azraq, cf. Frey — Kiirschner 1983; Frey et al. 1985; Zohary 1973). At these localities, which pres-
ent natural stands, many halophytic Chenopodiaceae are associated, lacking in the Tayma’ sabkha.

4.6  CHOROTYPE ANALYSIS (PHYTOGEOGRAPHICAL INDICATORS, TAB. 2)

The main part of the Arabian Peninsula belongs to the Saharo-Arabian floral region sensu Zohary
(1966; 1973) that correspond to the Saharo-Sindian regional zone (Arabian regional subzone, cf.
White 1983; Léonard 1989) and the Saharo-Sindian region sensu Eig (1938). This phytochorion
is a more or less well defined entity which is influenced by a bi-seasonal, Mediterranean type of
climate with a rain maximum during winter and spring. The flora is relatively poor in species,
however, consists of an autonomous stock of Saharo-Arabian taxa derived from a common
ancient Mesogean floral stock (Old-Mediterranean), formerly widely distributed during Tertiary
along the northern and southern coasts of the Tethys Sea (Zohary 1973; Kiirschner 1986;
1998). These taxa share a common geographical area of origin, often reinforced by present-day
patterns of endemism. Typical derivates from this ancient stock are Anastatica hierochuntica,
Astragalus spinosus, Cornulaca spp., Diplotaxis acris, Fagonia spp., Gymnocarpos decandrus
(Fig. 2), Gymnarrhena micrantha, Haloxylon salicornicum, Helianthemum lippii, Moltkiopsis
ciliata, Morettia parviflora, Neurada procumbens, Oligomeris linifolia, Polycarpaea repens,
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Ecosystem Small wadis and Rock and gravel desert Sandy desert plain and sand  Sand dunes Sabkha
runnels (hammada, reg) sheets
Sandy Reg Sandy reg with rock
outcrops
Community type 1 2 3 4 5 6 7
Chorotype
SA (incl. E-SA) 25.7 37.0 30.8 251 32.6 79.2 74.7
SA/Su 26.5 25.9 39.8 63.9 52.8 12.9 9.3
Su - 35 83 - - - 45
SAIT 42.6 30.1 17.6 8.1 1.7 7.0 23
others (bi-, triregional) 52 3.5 3.5 2.8 29 0.9 9.2
No. of species 53 27 47 30 42 20 10
| I 1 ]
zonal azonal

Tab. 2 Chorotype analysis of the plant communities in Tayma’ and its surroundings (NW Arabia). [mean
cover-abundance values in %, 1 Retama raetam-Zilla spinosa community, 2, 3 Fagonia bruguieri com-
munity, (2 rocky development; 3 sandy development); 4 Rhanterium epapposum community, 5 Haloxylon
salicornicum community; 6 Artemisia jordanica community; 7 Aeluropus littoralis community, E-SA East
Saharo-Arabian; IT Irano-Turanian; SA Saharo-Arabian; Su Sudanian].

4 saal) anaill o o gia] (Badl 3 el e Jled) ledama 5 ela (b Alll Claainall ) jrall g 5l Qilad Y Jsaal)
Fagonia x5 4e\Sd aaine 3 - 2 ¢Retama raetam-Zilla spinosa s i - &0 adine 1 ¢ahaaill -5 85l Jaladl
5 ¢Rhanterium epapposum gé_ad) gaina 4 ¢(3ake) An aa Gilaie sk 3 dy i Ay aa Jlilaie gk 2) bruguieri
Aeluropus sl JiSall aaina 7 tArtemisia jordanica 3\ asiss 6 ¢Haloxylon salicornicum <)) adisa

s 18U e - g3l ma 1S4 ¢S sk - (Sl T ¢ B e - g5l sa iE-SA tittoralis

Pteranthus dichotomus, Retama raetam, Rhanterium epapposum, Savignya parviflora (Fig. 2),
Sclerocephalus arabicus, Stipagrostis spp. or Zilla spinosa. Today most of these taxa are
common in the Tayma’ area and its surroundings and contribute to the flora and vegetation.

Whereas most of the semi-arid and arid part of northern and central Arabia belongs to this
Saharo-Arabian floral region, the south-western and southern part of Arabia is strongly influenced
by a tropical climate and monsoonal rainfalls. Zohary (1966; summarized in Zohary 1973) pro-
posed a Sudanian floral region (Sudano-Deccanian sensu Eig 1938, Nubo-Sindian province Zo-
hary 1966) for this area, which already belongs to the Palaeotropic floristic kingdom. In addition
to these Saharo-Arabian and Sudanian taxa, further chorological elements penetrate far into the
Arabian Peninsula (biregional, pluriregional chorotype). They originate from the Euro-Siberian,
Mediterranean and Irano-Turanian floral region (Zohary 1966; 1973) and indicate floral history
and former phytogeographical migration routes.

The chorotype analyses of the communities of the Tayma’ area (Tab. 2) clearly show the strong
Saharo-Arabian character of the flora and vegetation. Due to often overlapping ecological factors,
most effective dispersal mechanisms, floral historical reasons, or introduction by man and his
livestock, many species have a wider distribution area.

Most typical, however, are Saharo-Arabian and Sudanian taxa, which together — except in the
sandy expression of the Fagonia bruguieri community — reach more than 80% in the chorotype
spectra (Tab. 2). They all belong to the already mentioned commonly evolved and adapted floral
stock of psammophytic ephemerophytes. Of special interest are the East Saharo-Arabian taxa,
which are mostly confined to the Arabian Peninsula and surroundings (endemics). Examples of
this chorotype are Anthemis scrobicularis, Arnebia tinctoria, Artemisia jordanica, A. judaica,
Cornulaca aucheri, Cyperus conglomeratus, Ephedra alata, Lappula sinaica, Picris babylonica,
and Plantago boissieri. They concentrate mainly in the sand dunes and shallow sand fields
(Artemisia jordanica community; Haloxylon salicornicum community).
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Typical Sudanian taxa, merely confined to the southern part of Arabia are rare in the north
(e.g., Zygophyllum simplex), reaching only low proportions in the spectra or are lacking.

Many character species of the small, sandy wadis and runnels, rocky hamadas, sandy reg
and gravel plains show a biregional Saharo-Arabian — Irano-Turanian distribution pattern, and
extend far to the east into the gravel deserts of Iran and central Asia. Examples are Aeluropus
littoralis, Arnebia linearifolia, Astragalus sieberi, A. spinosus, Atriplex dimorphostegia, Cutandia
memphitica, Erodium oxyrhynchium, Fagonia bruguieri, Gastrocotyle hispida, Heliotropium
crispum, Lasiopogon muscoides, Reichardia tingitana, Retama raetam, Rhus tripartita (relict of
former woodlands), Rumex vesicaria, Schismus arabicus. S. barbatus, Senecio glaucus, Silene
arabica, Stipagrostis plumosa, and Trigonella stellata. Within the Retama raetam-Zilla spinosa
community and the Fagonia bruguieri community (sandy expression), the proportion of these
biregionals increases to 42.6% resp. 30.1% (Tab. 2).

The sabkha community shows a relatively high proportion (9.2%) of bi- and pluriregional
taxa, when compared with the other ecosystems. This figure results from the wider distribution
of the character species Aeluropus littoralis (Mediterranean — Irano-Turanian — Saharo-Arabian)
and Frankenia pulverulenta (Euro-Siberian — Mediterranean — Irano-Turanian — Saharo-Arabi-
an). But it is a typical phenomenon of azonal communities mainly determined by edaphic factors
(e.g., in this case salt evaporation) which do not underlie the natural climax. Its wider distribution
often is favoured by migration of water birds, transporting the diaspores.

Fig. 2 Distributional range (area) of Gymnocarpos decandrus and Savignya parviflora.
Examples for a Saharo-Arabian floral element (modified after Kiirschner 1998).

Savignya parviflora S8 s Gymnocarpos decandrus »=3l) JUEY G aall Jaall ¥ JS2)
.(\ 49 Kiirschner - 1 5 Jaaxill &) (e - é}\)m G.!Lu paie e dlAd
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4.7 FLORAL HISTORICAL REMARKS

Most parts of North Arabia today are characterised by an arid to hyperarid climate with annual
rainfall of less than 50 mm per year. Plant life therefore is normally sparse and large areas are
covered with mainly treeless sand, rock and gravel deserts. When plant life exists, it is often poor
in species, but adapted by its life cycles to the harsh environmental conditions. There is some
evidence, however, for a moister climate on the Arabian Peninsula during Pleistocene times, when
wetter periods led to important changes in local environments. McClure (1976) reports a series
of late Quaternary freshwater lakes in the western Rub’ al-Khali between 30,000 and 20,000 BP
with a second period from 9,000 to 6,000 BP, the latter correlating with a probable northerly shift
of the monsoon rains. According to Hoelzmann et al. (2004), more humid conditions in relation to
the today’s arid climate may have occured in the eastern Sahara and the Arabian Peninsula in the
period between ca. 4,700-3,500 cal. BCE. This correlates well with the formation of a lake in the
Tayma’ sabkha, dated to ca. 5,000 BP. At this time, much denser vegetation with a high frequency
of a xero-tropical, arborescent Sudanian Acacia-flora and an eastwards extension of the Saharo-
Arabian Retama vegetation in the wadis around Tayma’ is very likely, as well as in the dwarf shrub
communities of the surrounding gravel deserts (reg) and sandy plains. This scenario is supported
by the numerous rock drawings in the Tayma’ area, which show lions, ostriches, giraffes and
leopards (Al-Kabawi ef al. 1989) indicating a savannah-like climate and vegetation of Sudanian
character (cf. also Mandaville 1984) and a drastically different climate. After this pluvial episode,
central and northern Arabia again became more arid, as hotter and dryer conditions favoured the
establishment of the present pre-adapted Saharo-Arabian desert flora.

Of special interest in this respect is the area of Abu Mugayr (locality D, Fig. 1), a rocky sand-
stone area (‘Nubian sandstones’; ‘inselberg’) famous for its episodical spring (Ain ‘Awainah
Alia) and prehistoric rock art (mainly Thamudic inscriptions and figures). Here, a relatively di-
verse woody flora exists, including small trees of Rhus tripartita. This West Irano-Turanian — Sa-
haro-Arabian floral element is typical for desert areas, characterised by cliffs and canyons, where
it grows in deep-fissured metamorphic rocks and sandstones. It is restricted to wet micro-habitats
fed by springs. According to Danin (1983) it is likely that R. tripartita was more widely distrib-
uted in Arabia, the Negev and the Sinai Peninsula when this area had a moister climate (indicator
species for woodland and shrubland). However, a dispersal by migrating birds (ornithochory) to
the Abu Mugayr area cannot be excluded, as the species disperses by red berries. Together with
the numerous rock drawings (ostriches, leopards) in the surroundings of the spring, this may indi-
cate such a moister climate along the south-western fringes of the Great Nafud.

Pollen diagrams based on cores of peat or sabkha deposits which would give insight into past
vegetation history and/or climate fluctuations are at present unavailable for North Arabia. The
core from the Tayma’ sabkha is still under study, however, first results are given by Dinies ef al.
(see the following article in this volume). The Early Holocene palaco-vegetation map of the Near
and Middle East (ca. 8,000 BP), published by Bottema — Zeist (1990) is not helpful in this respect.
It only roughly indicates the Tayma’ area as “treeless vegetation: xeromorphic dwarf shrublands,
grasslands rich in forbs, saline vegetations and deserts”. Nevertheless, the Tayma’ sabkha core is
promising and its analysis may help to better understand vegetation history and climate change
in the area.
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Acacia wadis. I Dense wadi vegetation at
Mada ‘in Saleh, dominated by Acacia gerrar-
dii and A. tortilis; 2 Understorey vegetation at
Mada’in Saleh; 3 Wadi Madyses/Tayma’ area,
tree cutting; 4 Astragalus sieberi; 5, 6 High-
ly devastated and disturbed Wadi Madyses/
Tayma’ area.

Plate 1

Gilae b ) ll (i (g i plu€ ] datdl gl ) dasll
s Acacia gerrardii s> ) bisll e ae xla
Gl b o) s WS 2 tYcacia tortilis s
ol AU 4 ¢ Ha S adal o ladi Addaia/ puanda (35 3 ¢xllia
celag Alaie/ pwnda (535 6 <5 CAstragalus sieberi <uall
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Plate 2

Retama wadi SW of Tayma’, Arada area. 1 Retama el (e o pall iall Y gal g as il ¥ As Sl
raetam wadi, 2 Retama raetam, flowers; 3 Zilla Retama o~ <y hase gl 1 33, dalis

spinosa, 4, 5 Astragalus spinosus. aouil) <ils 3 ¢Retama raetam &N J& 3 2 traetam
Astragalus Sl & S 5 4 ¢Zilla spinosa
.Spinosus
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Gravel desert. 1 Fagonia brugieri community NW
of Tayma’ (Abu Sillah area); 2 Arnebia hispidis-
sima; 3 Aizoon canariense; 4 Fagonia bruguieri;
5 Plantago cylindrica; 6 Neurada procumbens; 7
Picris babylonica.

Plate 3

Lf).u:;j).a el > 1 ag}h.aa &‘)M Va;;ﬂ\
@5 Adhaie) elasi o (23l Sl N Fagonia brugieri
<l 3 ¢Arnebia hispidissima Qdasd) Sls 2 ¢(ila
e g Ael&4 Wi 4 ¢4izoon canariense g\ledll
Plantago  J2 A\ S\ 5 ¢Fagonia brugieri
7 ¢Neurada procumbens O\l S5 6 ¢cylindrica

.Picris babylonica (s>l &S
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Plate 4

Sandy desert plain with rock outcrops. 1,3 Rhan- edina 3,1 A jda Gl 0 ae ey sl maa e € Al
terium epapposum community SE of Tayma’; 2 R. 2 ¢ telad (B d asis Rhanterium epapposum g2l
epapposum, capitulae; 4 Gymnocarpos decandrus. <l 4 ¢Rhanterium epapposum ghoall Sl Al

.Gymnocarpos decandrus »=x
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Plate 5

Sandy desert plain. I Haloxylon salicornicum — Haloxylon &)l aaina 1 ey sl ma Jdew 0 Aslll
community E of al-Kotayeb; 2 Haloxylon salicor- — &)l <l 2 «i€ll e @8 N salicornicum
nicum,; 3 Ephedra alata. Ephedra @xal &\ 3 ¢Haloxylon salicornicum

.alata
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Plate 6

Inland sands and dunes. SW fringes of the Na-
fud. 1 Artemisia jordanica community W of Jabal
Halwan; 2 Silene villosa; 3 Cyperus conglomera-
tus; 4 Scrophularia hypericifolia;, 5 Calligonum
comosum.
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Plate 7

Sabkha vegetation. 1 Tayma’ sabkha (in back- ) RPN N R s Al A g c—l-»aS’M V“Z\A.;U\
ground: Tuwayil Sa‘id); 2 Aeluropus littoralis — Aeluropus Falad) (i yS2 ) aains ¢(ommms ) sl pdlal)

community, 3 Tamarix passerinoides var. macro- Tamarix passerinoides J<) S JN s ¢ittoralis
carpa shrubland at the SE sabkha fringe with date ¢ 33all 8 osiall LW e var. macrocarpa
palms (Phoenix dactylifera) of the old oasis. Al As) W e (Phoenix dactylifera) gl Jis
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APPENDIX 1. STUDY SITES

PHYTOSOCIOLOGICAL SAMPLING

AREA

Locatiry (cr. Fig. 1)

1

10

11

12

13

14

15

16

17

18

19

Tabuk province: Tayma’, archaeological site of Tayma’ (Qrayyah area), old city wall near
the museum, 27°37°44’N, 38°32°40”’E, sandy reg formations, small dune slopes and
sandy-clayey depressions, 830 m, 18 February 2009

Tabuk province: Tayma’, archacological site of Tayma’ (Qrayyah area), 27°37°21”N,
38°32’59”E, sandy reg formations, small dune slopes and sandy-clayey depressions,
820830 m, 19 February 2009

Tabuk province: Tayma’ —al-Kotayeb, 5 km E of al-Kotayeb, SE of Tayma’, SW border of
the an-Nafud, 27°26°15.5”N, 38°59°17.3”’E, mosaic of sands, dunes and sandy reg
formations, 902 m, 21 February 2009

Tabuk province: Tayma’ — al-Kotayeb, 10—15 km E of al-Kotayeb, SE of Tayma’, SW
border of the an-Nafud, 27°21°39.5”’N, 39°04°25.1”E, mosaic of sands, dunes and sandy
reg formations, 950 m, 21 February 2009

Tabuk province: Tayma’ — al-Kotayeb, 15-20 km E of al-Kotayeb, SE of Tayma’, SW
border of the an-Nafud, 27°20°17.5”’N, 39°06°53.6”E, mosaic of sands, dunes and sandy
reg formations, 990 m, 21 February 2009

Tabuk province: Tayma’ —al-Kotayeb, 5 km W of al-Kotayeb, SE of Tayma’, 27°25°49.6”’N,
38°50°34.1”E, reg formations (‘Wiistenlackbildung’), 940 m, 21 February 2009

Tabuk province: 20 km S of Tayma’, 27°28°29”’N, 38°36°08”E, mosaic of sands and
white sandstones, 960 m, 21 February 2009

Tabuk province: Tayma’, Plateau between upper Wadi Madyses and Wadi Abu Sillah, NW
of Tayma’, 27°38°06.2°N, 38°01°55.8”E, reg formation (‘Wiistenlackbildung’), 980 m,
22 February 2009

Tabuk province: Tayma’ — al-Bweyb al-Astnay, 20-25 km SW of Tayma’, 27°23°47.6”N,
38°21°14.5”E, sands and rock formations (‘Nubian sandstones), 980 m, 22 February
2009

Tabuk province: 10 km SW of Tayma’, 27°25°45.6”N, 38°29°01.6”E, mosaic of sands
and white sandstones, 970 m, 22 February 2009

Tabuk province: Tayma’ — al-Jahra junction, ca. 60 km S of Tayma’, 27°04°53.6”’N,
38°47°30.4”E, sand and sandy reg formations, 990-1000 , 23 February 2009

Medina province: al-‘Ula, Mada’in Saleh, ca. 10 km NE of al-‘Ula, 26°46°34.3”’N,
37°56°50.2”E, sand and sandy reg formations, 770 m, 23 February 2009

Tabuk province: Tayma’ — al-Jahra junction, ca. 15 km E of al-Jahra, 26°49°18.0”’N,
38°35’41.2”E, sand and sandy reg formations, 1140 m, 23 February 2009

Tabuk province, Tayma’, sabkha N of Tayma’, 27°38°38.3”’N, 38°34°33”’E, halophytic-
nitrophytic formation on salty and swampy soil, 800—802 m, 24 February 2009

Tabuk province: Tayma’, upper Wadi Madyses, NW of Tayma’, 27°39°26.9”N,
38°06°28.3”E, small rocky side valley, 980 m, 22 February 2009

Tabuk province: Tayma’, 8 km NE Tayma’ towards Geraish, 27°46°41.9”’N, 38°40°09.7”E,
sandy reg formations, 860 m, 26 February 2010

Tabuk province: SW of Tayma’ towards Arada, 27°13°28.3”N, 38°36°40.5”E, mosaic of
sands and sandstones, 990 m, 27 February 2010

Tabuk province: W of Arada towards al-‘Ula, 26°56°26.3”N, 38°29°0.2”E, small sandy
wadis and runnels, 1080 m, 27 February 2010

Tabuk province: NW of Arada, near Gelala, 26°56°50.2°N, 38°24°21.9”E, mosaic of
sands and white sandstones, 1070 m, 27 February 2010

Tabuk province: SE of Arada, towards al-Jahrah junction, 27°00°12.1’N, 38°39°56.7”E,
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24

25
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28

29
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small sandy wadis and runnels, 1030 m, 27 February 2010

Tabuk province: ca. 30 km SE of al-Kotayeb, Abu Mughayr area, 27°16°20.4”N,
39°08°34.1”E, mosaic of sands and rock outcrops, 1090 m, 28 February 2010

Tabuk province: ca. 35 km SE of al-Kotayeb, Abu Mughayr area, 27°14°46.6”’N,
39°10°09”’E, mosaic of sands and rock outcrops, 1050 m, 28 February 2010

Tabuk province: ca. 35 km SE of al-Kotayeb, Abu Mughayr area, 27°13°47.9”N,
39°19°19.3”E, mosaic of sands and rock outcrops, 970 m, 28 February 2010

Tabuk province: ca. 35 km SE of al-Kotayeb, Abu Mughayr area, al-Hasana well,
27°14°41.9”N, 39°16°57”E, mosaic of sands and rock outcrops, 930 m, 28 February
2010

Tabuk province: E of al-Kotayeb, Jabal Halwan, SW fringes of the an-Nafud,
27°25°26.8”N, 39°24°28.7”’E, sand dunes, 980 m, 1 March 2010

Tabuk province: an-Nafud, N of Bi’r Hayzan, 27°31°57.6”N, 39°13°12.8”’E, sand dunes,
1040 m, 1 March 2010

Tabuk province: an-Nafud, Bi’r Hayzan, 27°30°05.8”’N, 39°12°11.5”E, sand dunes and
interdune depressions, 980 m, 1 March 2010

Tabuk province: W of Jabal Halwan, SW fringes of the an-Nafud, 27°24°57.2°N,
39°03°42.3”E, sand dunes, 1030 m, 1 March 2010

Tabuk province: 25 km W of al-Jahrah junction towards al-Ula, 26°50°20.1°N,
38°39’15.8”E, small sandy wadis and runnels, 1170 m, 3 March 2010

Medina province: 40 km E of al-Ula, 26°44°50.5°N, 38°15°09.7”’E, small sandy wadis
and runnels, 1080 m, 3 March 2010

FLORISTIC SAMPLING

AREA

Locaviry (cF. Fig. 1)

A

Tabuk province: Tayma’ — Tabuk, al-Qalibah, 125 km N of Tayma’, Wadi Qalibah,
28°23°49”N, 37°41°24”E, devastated sandy wadi dominated by Acacia gerrardii, 900 m,
18 February 2009

Tabuk province: Tayma’ — Tabuk, ca. 150 km N of Tayma’, small Acacia gerrardii wadis
close to the main road, mostly completely devastated, 900 m, 18 February 2009

Tabuk province: Tayma’, Wadi Madyses, ca. 20 km NW of Tayma’, 27°39°26.9”N,
38°06°28.3”E, devastated (burning, wood cutting), sandy Acacia gerrardii, 930 m, 2
February 2009

Tabuk province: Tayma’ — al-Kotayeb, ca. 30 km SE of al-Kotayeb, Abu Mughayr area,
Ain Awainah Alia, SW border of the an-Nafud, 27°11°55.6”N, 39°20°10.7”’E, episodic
spring with a mosaic of sands, sandy reg and rock formations (‘Nubian sandstones’),
dominated by various dwarf shrubs and ephemerophytes, as well as a relic of Rhus
tripartita in rocky clefts, 1030 m, 20 February 2009

Medina province: al-‘Ula, Mada’in Saleh, ca. 10 km NE of al-‘Ula, 26°46°34.4”’N,
37°56°50.1”E, semi-natural main (central) wadi of Mada’in Saleh, with large and dense
stands of Acacia gerrardii and A. tortilis and dense thickets of shrubs and dwarf shrubs
in the understory, 760 m, 23 February 2009
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APPENDIX 2. PHYTOSOCIOLOGICAL TABLES (VEGETATION ANALYSIS)

Plot no. 36 37 40 41 53 54 55 29
Locality (Fig. 1) 17 17 19 19 28 29 28 12
Plot size (m?) 36 36 36 49 60 60 36 100
Altitude (m) 1080 1080 1030 1030 1170 1080 1170 1140
Inclination (°) <5 <5 <5 <5 <5 0 <5 -
Exposure S SE sw S S - NW -
Cover (%) 40 45 60 60 25 50 40 40
Total number of species 40 37 32 28 28 20 14 16
Character species

Retama raetam 3 2b 2b 3 3 3 3 2a
Ferula communis (ruderal indicator) 2a 2a 1 [1] 1 +
Zilla spinosa 1 + im 1

Blepharis ciliaris + + + +
Remnants of former arborescent wadi vegetation

Acacia gerrardii (a single small tree) 1

Acacia tortilis (a single small tree) 2a

Ochradenus baccatus 2a

Introgressives of the adjacent Haloxylon salicornicum community

Haloxylon salicornicum 2a 2a 2a 2a 2a 2a 2a 3
Ephedra alata 2a 1 1 1 2b
Ephemerophytes of probable higher syntaxonomic rank

Eremobium aegyptiacum 2a 1 im 2a 2a 1 im

Erodium oxyrhynchium im 1m m im 1 1 im
Medicago laciniata im im 2a 2a 1 1

Anthemis scrobicularis im im im im im 1

Plantago cylindrica im im 1 im im

Launaea mucronata subsp. cassiniana 1 + im im + +
Ifloga spicata im 1m 2a im im

Schismus barbatus (incl. S. arabicus) im im 2a im im

Trigonella stellata 1 im 2a 2a 1

Leysera leyserioides im m im im +

Picris babylonica 1 1 1 +
Silene villosa 1 1 + + 1
Plantago ciliata im 1 m 1 im
Schimpera arabica + + + +

Astragalus schimperi 1 m 1

Launaea capitata 1 1 1m

Astragalus hauarensis + + + 1
Asphodelus tenuifolius + 1 + +
Arnebia linearifolia + + +

Arnebia hispidissima 1 1m +
Anastatica hierochuntica im im 1

Arnebia tinctoria +

Aizoon canariense 1 im

Hippocrepis constricta + 1

Neurada procumbens 1

Plantago psammophila im

Lappula sinaica +

Chamaephytes and hemicryptophytes of probable higher syntaxonomic rank

Fagonia bruguieri + 1 + + + + +
Astragalus spinosus + 1 1 + + 1 1
Stipagrostis plumosa im 1 im 1 1 im

Farsetia aegyptia

Stipagrostis obtusa 1 m
Polycarpaea repens

Morettia parviflora

Heliotropium crispum

Scorzonera tortuosissima +

Others

Lycium shawii 2b 2a
Euphorbia retusa + im
Kickxia aegyptiaca + 1
Cakile arabica 1 +
Citrullus colocynthus . +
Linaria simplex im 1

Stipagrostis ciliata
Dipcadi erythraeum +
Cistanche tubulosa

Koelpinia linearis
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Plot no. 18 19 33 32 14 15 1 2
Locality (Fig. 1) 7 7 15 14 5 5 1 1
Plot size (mz) 16 16 25 16 36 25 25 25 16 16 16
Altitude (m) 990 990 860 980 940 940 820 820 825 820 820 830
Inclination (°) 0 0 <5 0 <5 0 30 30 <5 - <5 -
Exposure - - N - S - NW W W - S -
eg formation sandy reg formation

© - w

Geology/Geomorphology

Cover (%) 30-40 30 30 40 40-50 40-50 25 30 25 25 20 40-50
Total number of species 18 17 25 24 20 19 16 17 21 16 20 24

Character species
Fagonia bruguieri 2a 2a 2a 2a 1 + 2a 2b 1 + 1 1
Fagonia glutinosa 1 2a + + 2a 2a 1 1 1 + + 1

Diplotaxis acris 2b 2b . 2a
Gymnocarpos decandrus 2a 1 + 1

Plantago afra im im . 1

Heliotropium crispum + 1 1 2a
Trigonella stellata 1 1 + +
Helianthemum lippii . 2a + 2a
Fagonia schweinfurthii 1 1

Ephemerophytes of probable higher syntaxonomic rank
Aizoon canariense 1 + 1 1 2a 1 1 2a 1 2a 1 1
Schismus arabicus (incl. S. barbatus) im 1 im im im im . . im
Zygophyllum simplex + . + + 1 1 2a 1
Mesembryanthemum forsskalii . . . . 1 + 1
Bassia eriophora [+] . . + . . 1
Eremobium aegyptiacum . . 2a . 1 im 1
Savignya parviflora . + 1 1 . . + .
Ifloga spicata . . im . im 1 . . 1 . im im
Neurada procumbens . . . . . . . 1 + + + 1
Cleome amblyocarpa . .
Plantago ciliata 1 +
Launaea mucronata subsp. cassiniana

Astragalus tribuloides . . .
Anthemis scrobicularis . . . . . . . [+] 2a 1 1
Arnebia lineariifolia . . .
Arnebia hispidissima . . + . . . + 1 . . . 1
Asphodelus tenuifolius 2a im . 1 . . . + .

Picris babylonica 1 im + . . . . . . . +
Astragalus schimperi . . . . + . . . 1 1 .

Plantago cylindrica . . . . + 1 . . . . 1 .
Astragalus hauarensis . . . . . . . . . + + +
Medicago laciniata . . + . + +

Silene arabica . . . . + + .

Oligomeris linifolia . . . . . . . +

Anisosciadium lanatum . . . . im 2a

+ o+

+
+
+

Chamaephytes and hemicryptophytes of probable higher syntaxonomic rank
Stipagrostis plumosa 1 + 1 im 1 1 1 +
Fagonia indica . . . . . . 1 +
Morettia parviflora + + 1 1 .
Farsetia burtonae . . . . + .
Polycarpaea repens . . . . . + . . . . +
Farsetia aegyptiaca + . . 1
Pulicaria crispa . . 2b

Anvillea gracinii . . 1
Stipagrostis obtusa 1

+ o+ o+
+
+

Others
Trichodesma africana . . . . . . . . + im . +
Tribulus terrestris var. terrestris . . + . . . . + . [+] +

Lappula sinaica . . . 1 im im . .

Anastatica hierochuntica . . . + . . . . . 1 +

Cornulaca aucheri . . . . . . + 1 +

Suaeda monoica . . . . . . + +

Senecio breviflorus . . . + . . + [+]

Rumex vesicarius . . . + . . [+] .
Arnebia tinctoria . . . . . . . . . . . im
Seetzenia lanata . . . . . . . . . . . +
Cakile arabica . . . . . . . . . . . 2a
Stipa capensis . . . 1 + .

Gymnarrhena micrantha . . . + . [+]

Periploca tomentosa [+]

Tab. 4 The Fagonia bruguieri community of the gravel and debris desert.

Asaall 53 peasll o) auall Fagonia bruguieri s wé s » 4clS3 adiaa £ Jsaal)

119



Plot no.

Locality (Fig. 1)

Plot size (m?)

Altitude (m)

Cover (%)

Total number of species

H. Kiirschner and R. Neef

16 17 22 23

100 64 64 25
960 960 970 970
40 30 10 25
27 23 15 1

42
20

25
1090
30
22

43
20

30
1090
30
19

44
21

30
1050
35
21

45
22

25
970
40
23

46
23

36
930
30
24

Character species
Rhanterium epapposum
Gymnocarpos decandrus

2b 3 2a 3

2b
2b

2a

2a

Ephemerophytes of probable higher syntaxonomic rank

Schismus arabicus (incl. S. barbatus) 1m

Ifloga spicata
Eremobium aegyptiacum
Erodium oxyrhynchium
Plantago ciliata

Arnebia lineariifolia
Launaea capitata

Launaea mucronata subsp. cassiniana

Silene villosa
Plantago cylindrica
Savignya parviflora
Astragalus hauarensis
Cleome amblyocarpa
Plantago boissieri
Anisosciadium lanatum
Anthemis scrobicularis
Astragalus tribuloides
Astragalus schimperi
Asphodelus tenuifolius
Neurada procumbens
Medicago laciniata

1m 1m
1 1m

2a 2a

_\
3
+ 33 43+ 4+ o koot 4
3 3 3

+ o+ =+ -

Chamaephytes and hemicryptophytes of probable higher syntaxonomic rank

Stipagrostis plumosa
Fagonia glutinosa
Astragalus spinosus
Fagonia bruguieri
Farsetia aegyptia
Ephedra alata
Polycarpaea repens
Helianthemum lippii
Leysera leyserioides
Farsetia burtonae

Others

Stipagrostis obtusa
Horwoodia dicksoniae
Dipcadi erythraeum
Stipagrostis ciliata
Gymnarrhena micrantha

Tab. 5 The Rhanterium epapposum community (‘arfaj’ shrubland) of the sandy plains with sandstone
rock outcrops.
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Plot no.

Locality (Fig. 1)

Plot size (m?)

Altitude (m)

Cover (%)

Total number of species

Flora, vegetation, natural resources, and floral history

27
1"

80
770
40
20

28
11

64
770
30
19

24
10

36
1000
50
10

25
10

24

1000

40
10

40
900
40
13

40
900
40
13

50
900
40
17

34
16

25
990
25
22

35
16

30
990
30
24

38
18

30
1070
40
17

39
18

30
1070
35
17

Character species
Haloxylon salicornicum
Ephedra alata

2a

2b

2a

2b

2b

2a
[1]

2a

Ephemerophytes of probable higher syntaxonomic rank

Ifloga spicata

Eremobium aegyptiacum

Anthemis scrobicularis

Schismus barbatus (incl. S. arabicus)
Plantago cylindrica

Launaea capitata

Astragalus schimperi

Silene villosa

Cleome amblyocarpa

Neurada procumbens

Plantago ciliata

Erodium oxyrhynchium

Astragalus hauarensis

Medicago laciniata

Arnebia hispidissima

Anisosciadium lanatum

Astragalus tribuloides

Picris babylonica

Bassia eriophora

Trigonella stellata

Erodium laciniatum var. pulverulentum
Launaea mucronata subsp. cassiniana
Asphodelus tenuifolius

Savignya parviflora

Cutandia memphitica

Aizoon canariense

Zygophyllum simplex

Oligomeris linifolia

Chamaephytes and hemicryptophytes of probable higher syntaxonomic rank

Stipagrostis plumosa
Fagonia glutinosa
Polycarpaea repens
Farsetia arabica
Farsetia burtonae

Others

Cakile arabica

Cutandia memphitica
Sclerocephalus arabicus
Stipagrostis ciliata
Arnebia tinctoria
Citrullus colocynthus
Koelpinia linearis
Gastrocotyle hispida
Horwoodia dicksoniae
Gymnarrhena micrantha
Astragalus spinosus
Cynomorium coccineum

m
m

2b

m
m

A A

2a

[+]

[+]

a o a g

m
m

+ =+ o+

Tab. 6 The Haloxylon salicornicum community (‘rimth’ shrubland) of the sandy desert plain.
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H. Kiirschner and R. Neef

Plot no. 12 13 20 21
Locality (Fig. 1) 4 4 8 8

Plot size (m?) 80 64 64 64
Altitude (m) 990 990 980 980
Inclination (°) 10 15 20 20
Exposure NW NW N E

26
10

25
990
15

47
24

80
980
<5

E

48
24

80
980
<5
NE

49
25

60
1050

50
26

60
980
15
W

51
26

60
980
15
NW

52
27

50
1020
<5
E

Geology/Geomorphology Aeolian sands and small dunes

Dunes and interdune depressions of the an-Nafud

Cover (%) 25 20 30 25-30
Total number of species 12 14 11 13

20
14

30
19

35
17

20
12

50
20

40
22

20
13

Character species

Artemisia jordanica 2a 2a 1 2a
Moltkiopsis ciliata + 1
Stipagrostis drarii 1m 1
Calligonum comosum . + . +
Cyperus conglomeratus + 1 .
Scrophularia hypericifolia . . . +

2a

2a

1m
2b

2b

1m
2a

2a

2a

-+ w

Ephemerophytes of probable higher syntaxonomic rank

Anthemis scrobicularis m 2a m m
Eremobium aegyptiacum m m m m
Plantago cylindrica 1 1 m 2a
Monsonia nivea 1 . 1 m
Silene villosa . + m 1

Schismus barbatus . . + m
Ifloga spicata . .

Cutandia memphitica 1 1

Erodium oxyrhynchium

Neurada procumbens . .

Astragalus tribuloides . . 1 +
Senecio glaucus .

Bassia eriophora + r

Chamaephytes and hemicryptophytes of probable higher syntaxonomic rank
Ephedra alata 2a 2b 3 2b
Stipagrostis plumosa . .
Heliotropium digynum . + . +
Polycarpaea repens

Others

Cakile arabica 1 + .
Cistanche tubulosa . . +
Centropodia fragilis

Matthiola longipetala

Crucianella membranacea

Hypecoum geslinii

Bellevalia flexuosa

Astragalus spinosus

Retama raetam

Matthiola arabica

Atractylis carduus

2a
m

+ + o

m
m
m

o a4+ o+ .

2a

Tab. 7 The Artemisia jordanica community (‘adhir’ shrubland) of the sands, dunes and inter-

dune depressions of the Great Nafud.
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Flora, vegetation, natural resources, and floral history

Plot no. 30 31
Locality (Fig. 1) 13 13
Plot size (m?) 25 25
Altitude (m) 802 802
Cover (%) 30 30
Total number of species 10 11

Halophytic character species
Aeluropus littoralis im 1
Frankenia pulverulenta 1 1

Ruderals and introgressives

Hyoscyamus muticus 2a 3
Suaeda aegyptiaca 2b 2a
Oligomeris linifolia 1 im
Tamarix passerinoides var. macrocarpa (seedlings) 1 im
Zygophyllum simplex 1 1
Atriplex dimorphostegia + 1
Trigonella hamosa + +
Bassia eriophora +
‘Weedy' species

Atriplex suberecta (synanthrop) + +

Tab. 8 The Aeluropus littoralis community of the Tayma’ sabkha.
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APPENDIX 3. FLORISTIC INVENTORY

GYMNOSPERMAE
Ephedraceae
Ephedra alata Decne,
Ephedra foliata Boiss. ex C.A.Mey.
ANGIOSPERMAE
Aizoaceae
Aizoon canariense L.
Mesembryanthemum forskahlii Boiss.
Amaranthaceae
Aerva javanica (Burm.f.) Juss. ex
Schultes
Anacardiaceae
Rhus tripartita (Ucria) Grande
Apiaceae
Anisosciadium lanatum Boiss.
Ferula communis L.
Asclepiadaceae
Pergularia tomentosa L.
Periploca aphylla Decne.
Asteraceae
Anthemis scrobicularis Yavin
Anvillea garcinii (Burm.f.) DC.
Artemisia jordanica Danin
Artemisia judaica L.
Atractylis carduus (Forssk.) C.Christ.
Calendula tripterocarpa Rupr.
Centaurea pseudosinaica Czerep.
Conyza stricta Willd.
Gymnarrhena micrantha Desf.
Ifloga spicata (Forssk.) Sch.-Bip.
Koelpinia linearis Pallas
Lasiopogon muscoides (Dest.) DC.
Launaea capitata (Spreng.) Dandy
Launaea mucronata (Forssk.) Musch.
subsp. cassiniana (Jaub. & Spach)
N.Kilian
Leysera leyseroides (Desf.) Maire
Osteospermum vaillantii (Decne.)
Norlindh
Picris babylonica Hand.-Mazz.
Pulicaria crispa (Forssk.) Benth.
Reichardia tingitana (L.) Roth
Rhanterium epapposum Oliv.
Scorzonera tortuosissima Boiss.
Senecio breviflorus (Kadereit) Greuter
Senecio glaucus L.
Boraginaceae
Arnebia hispidissima (Lehm.) DC.
Arnebia linearifolia DC.

Arnebia tinctoria Forssk.

Gastrocotyle hispida (Forssk.) Bunge
Heliotropium crispum Desf.
Heliotropium digynum (Forssk.) Aschers.
ex C.Christ.

Lappula sinaica (DC.) Aschers. ex
Schweinf.

Microparacaryum intermedium (Fresen.)
Hilger & Podlech

Moltkiopsis ciliata (Forssk.)
[.M.Johnston

Trichodesma africanum (L.) R.Br.

Brassicaceae

Anastatica hierochunitica L.
Brassica tournefortii Gouan

Cakile arabica Velen. & Bornm.
Diplotaxis acris (Forssk.) Boiss.
Eremobium aegyptiacum (Spreng.)
Aschers. & Schweinf. ex Boiss.
Farsetia aegyptia Turra

Farsetia burtonae Oliv.

Horwoodia dicksoniae Turrill.
Lepidium aucheri Boiss.

Matthiola arabica Boiss.

Matthiola longipetala (Vent.) DC.
Morettia parviflora Boiss.

Savignya parviflora (Del.) Webb
Schimpera arabica Hochst. & Steud.
Schouwia purpurea (Forssk.) Schweinf.,
Sisymbrium orientale L.

Zilla spinosa (L.) Prantl

Caesalpiniaceae

Senna italica Miller

Caryophyllaceae

Gymnocarpos decandrus Forssk.
Gypsophila capillaris (Forssk.) C.Christ.
Paronychia arabica (L.) DC. subsp.
breviseta (Aschers. & Schweinf.)
Chaudbhri var. breviseta

Polycarpaea repens (Forssk.) Aschers. &
Schweinf.

Pteranthus dichotomus Forssk.
Sclerocephalus arabicus Boiss.

Silene arabica Boiss.

Silene villosa Forssk.

Spergularia marina (L.) Bessler

Chenopodiaceae

Atriplex dimorphostegia Kar. & Kir.
Atriplex halimus L.
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Atriplex suberecta Verdoorn

Bassia eriophora (Schrad.) Aschers.
Chenopodium glaucum L.
Cornulaca aucheri Moq.

Cornulaca monacantha Del.

Haloxylon salicornicum (Moq.) Bunge ex

Boiss.

Salsola imbricata Forssk.

Salsola tetrandra Forssk.

Suaeda aegyptiaca (Hasselq.) Zohary

Suaeda aft. monoica Forssk. ex J.Gmel.

Suadea vermiculata Forssk. ex J.Gmel.
Cistaceae

Helianthemum lippii (L.) Dum.-Cours.
Cleomaceae

Cleome amblyocarpa Barr. & Murb.
Convolvulaceae

Convolvulus buschiricus Bornm.

Convolvulus pilosellifolius Desr.
Cucurbitaceae

Citrullus colocynthis (L.) Schrad.
Cynomoriaceae

Cynomorium coccineum L.
Cyperaceae

Cyperus conglomeratus Rottb.
Dipsacaceae

Scabiosa palaestina L.
Euphorbiaceae

Euphorbia retusa Forssk.
Fabaceae

Astragalus caprinus L.

Astragalus corrugatus Bertol.

Astragalus hauarensis Boiss.

Astragalus kahiricus DC.

Astragalus sieberi DC.

Astragalus schimperi Boiss.

Astragalus tribuloides Del.

Hippocrepis areolata Desv.

Hippocrepis constricta Kunze

Lotononis platycarpa (Viv.) Pichi-Serm.

Medicago laciniata (L.) Mill.

Onobrychis ptomelaica (Del.) DC.

Retama raetam (Forssk.) Webb

Trigonella anguinea Del.

Trigonella hamata L.

Trigonella stellata Forssk.
Frankeniaceae

Frankenia pulverulenta L.
Fumariaceae

Hypecoum geslinii Coss. & Kral.

Geraniaceae

Erodium laciniatum (Cav.) Willd. var.
pulverulentum (Cav.) Boiss.

Erodium oxyrrhynchium M.Bieb.
Monsonia nivea (Decne.) Decne. ex
Webb

Hypericaceae

Scrophularia hypericifolia Wydl.

Lamiaceae

Lavandula coronopifolia Poir. in Lam.

Liliaceae s. 1.

Asphodelus tenuifolius Cav.
Bellevalia flexuosa Boiss.
Dipcadi erythraeum Webb & Berth.

Loranthaceae

Plicosepalus acaciae (Zucc.) Wiens &
Polhill

Malvaceae

Malva parviflora L. var. parviflora

Mimosaceae

Acacia gerrardii Benth.
Acacia tortilis (Forssk.) Hayne

Neuradaceae

Neurada procumbens L.

Orobanchaceae

Cistanche tubulosa

Plantaginaceae

Plantago afra L.

Plantago amplexicaulis Cav.

Plantago boissieri Hausskn. & Bornm. ex
Bornm.

Plantago ciliata Desf.

Plantago cylindrica Forssk.

Plantago maris-mortui Eig

Plantago psammophila Agnew &
Chalabi-Ka‘bi

Poaceae
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Aeluropus littoralis (Gouan) Parl.
Aristida adscensionis L.

Avena barbata Pott ex Link
Brachypodium distachyum (L.) P.Beauv.
Bromus sericeus Drobow

Cenchrus ciliaris L.

Centropodia forskalii (Vahl) Cope
Centropodia fragilis (Guinet & Sauvage)
Cope

Cutandia memphitica (Spreng.) K.Richter
Cynodon dactylon (L.) Pers.
Hyparrhenia hirta (L.) Stapf

Panicum turgidum Forssk.

Parapholis incurva (L.) C.E.Hubb.
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Pennisetum divisum (J.F.Gmel.) Henrard
Phalaris paradoxa L.
Phragmites australis (Cav.) Trin. ex
Steud.
Schismus arabicus Nees
Schismus barbatus (L.) Thell.
Stipa capensis Thunb.
Stipagrostis ciliata (Desf.) De Wint.
Stipagrostis drarii (Tackh.) De Wint.
Stipagrostis obtusa (Del.) Nees
Stiparostis plumosa (L.) Munro ex
T.Anders.
Polygalaceae
Polygala negevensis Danin
Polygonaceae
Calligonum comosum L Hér.
Rumx vesicarius L.
Resedaceae
Ochradenus baccatus Del.
Oligomeris linifolia (Vahl) J.F.Macbr.
Rubiaceae
Crucianella membranacea Boiss.
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Scrophulariaceae
Kickxia aegyptiaca (L.) Nab.
Linaria simplex (Willd.) DC.
Scrophularia hypericifolia Wydl.
Solanaceae
Hyoscyamus aureus L.
Hyoscyamus muticus L.
Hyoscyamus pusillus L.
Lycium shawii Roem. & Schult.
Tamaricaceae
Tamarix aphylla (L.) Karsten
Tamarix passerinoides Del. ex Desv. var.
macrocarpa Ehrenb.
Zygophyllaceae
Fagonia arabica L.
Fagonia bruguieri DC.
Fagonia glutinosa Del.
Fagonia indica Burm.f.
Fagonia schweinfurthii (Hadidi) Hadidi
Seetzenia lanata (Willd.) Bullock
Zygophyllum simplex L.
Tribulus terrestris L. var. terrestris
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EARLY TO MIDDLE HOLOCENE VEGETATIONAL DEVELOPMENT,
CLiMATIC CONDITIONS AND OASIS CULTIVATION IN TAYMA®,
NORTH-WESTERN SAUDI ARABIA.

FIRST RESULTS FROM POLLEN SPECTRA OUT OF A SABKHA

Michéle Dinies, Reinder Neef, and Harald Kiirschner

Abstract: A large palaeolake in the north of the modern city of Tayma’ attests increased available
humidity during the early and middle Holocene. Cores from this large palaeolake, together
with the analysis of botanical macroremains out of archaeological features and surveys of the
actual vegetation, provide excellent records for the reconstruction of the Holocene vegetational
development, land use and oasis cultivation. Here we focus on the vegetational development
recorded by the first pollen spectra.

The preliminary pollen data suggest a short early Holocene humid period and a moderately
denser vegetation cover during middle Holocene, because of higher frequencies of steppe
ecosystems (Artemisia). Slightly increased frequencies of trees may point to a greater expansion
of montane woodlands in the west of the Tayma’ region. These are indications that increased
precipitation affected the ecosystems in the Tayma’ region and adjacent areas.

However, the fluctuating but high frequencies of desert vegetation (Amaranthaceae, Poaceae,
Plantaginaceae) throughout the sequence show the persistence of desert ecosystems in the Tayma’
region. Agricultural practices thus probably always depended on irrigation.

Grapevine pollen indicates oasis cultivation at least since the second half of the 4" millennium
BCE. Whether the aridisation — and thus the probably reduced density of the natural resources —
reflected by the lower frequencies of steppe vegetation (Artemisia) during this time was the main
trigger for oasis cultivation or only one among several reasons has to be discussed after further
analysis.

Keywords: vegetation history, oasis cultivation, palaeoclimatology, Holocene, Arabian Peninsula
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M. Dinies, R. Neef, and H. Kiirschner

1 INTRODUCTION

To learn more about past environments and human living conditions, the reconstruction of
vegetation development as a fundamental part of the landscape is of great importance. The
vegetation history of a region provides information about changing ecosystems and thus changing
availability of natural biotic resources, as well as climate and settlement.

Up to now, for the whole Arabian Peninsula, information about Holocene vegetation history
is very scarce (Lézine ef al. 2007; Parker et al. 2004). The same is true for the Tayma’ region in
the northwest of Saudi Arabia, where nearly nothing is known about the past Holocene vegetation
and its changes (Schulz — Whitney, 1986).

The pollen record of cores from a sabkha in the immediate vicinity of Tayma’ now provides
the possibility of reconstructing Tayma’’s local and regional vegetation for the period between
10,000 and 4,000 BP. Here we report the first results of preliminary palynological analyses of a
sabkha core, which show changes in vegetation and indicate wetter conditions in the past. The
records of vine pollen in the upper part of the sequence very probably mark plant cultivation in
the oasis of Tayma’. This enables us to learn more about vegetation development, environmental
conditions and climate change during the early and middle Holocene in the Tayma’ region and
about the beginnings of its oasis economy.

CLIMATE DEVELOPMENT DURING EARLY AND MIDDLE HOLOCENE IN ARABIA

Geomorphological and isotope studies as well as deep sea records prove that wetter conditions
existed during the early to middle Holocene in the Arabian Peninsula, due to an intensification
and northward shift of the Indian Ocean Monsoon and variations in winter cyclonic rainfall
input from the northern Westerlies. High resolution 80'® curves from speleothoms illustrate the
fluctuation of the Indian Monsoon (Neff et al. 2001; Fleitmann et al. 2003; 2007), while the
reconstruction of the large-scale development of the Indian Monsoon is mainly based on marine
records (e.g. Gupta ef al. 2003; Staubwasser et al. 2002; Overpeck et al. 1996; Sirocko et al.
1993). Nevertheless, our understand of the impact of the Indian Monsoon on terrestrial Arabian
ecosystems is scarce, because continuous continental records are very rare (e.g. Lézine et al.
2007; Parker et al. 2004).

Ancient lake sediments, fluviatile terraces and speleothoms reveal an early Holocene humid
period from about 10,000 to 6,000 cal BP (e.g. McClure 1976; Schulz — Whitney 1986; Lézine
et al. 1998; Lézine et al. 2007; Parker et al. 2004; 2007; Neff et al. 2001; Fleitmann et al. 2003;
2007; Davies 2006). However, neither the beginning and end of this humid period in Arabia nor
possible fluctuations in humidity during this period are well established. The earliest evidence
of increased humidity comes from lake sediments from south Arabia (Lézine et al. 1998; 2007).
Delayed records, attesting to the onset of increased humidity, are found in the north and west of
Arabia (Parker et al. 2006; Davies 2006). Another time shift appears at the end of the humid pe-
riod. While in the north lake sediments are recorded until about 6,000 cal BP, and in the east even
until about 3,000 cal BP, the record of lacustrine sediments ends in south Arabia by about 8,000
cal BP (e.g. McClure 1976, Lézine et al. 1998; 2007, Parker et al. 2004; 2006; Schulz — Whitney
1986; Garcia Anton — Sainz Ollero 1999; McLaren et al. 2009). These regional differences may
be explained by the influence of the Westerlies on northern and eastern Arabia as well as by the
buffer capacity of ecosystems (Parker ef al. 2004; Blanchet et al. 1997; Sanlaville 1992).
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Vegetational Development, Climatic Conditions and Oasis Cultivation

VEGETATION DEVELOPMENT DURING THE EARLY AND MIDDLE HOLOCENE IN ARABIA

While the number of geomorphological and isotope studies in Arabia increased slightly in
recent decades (e.g. McLaren et al. 2009) there are still very few palynological studies. The lack
of suitable sequences for pollen analysis in arid regions in general is the main reason for our
ignorance of Holocene vegetation development patterns (e.g. Lézine et al. 2007; Parker et al.
2004; Horowitz 1992). Deviating methodological approaches and interpretation of pollen spectra
of arid regions compared to temperate and tropical pollen diagrams are further reasons. These
discrepancies are a result of the scarce vegetation cover, the low pollen production of the plants
and the strongly underrepresented pollen types of the mainly insect pollinated trees in arid lands
(e.g. Horowitz 1992). Thus, the interpretation of vegetation development is mainly based on the
pollen types of herbs and shrubs and not on pollen of trees as in humid regions. However, this
may even be an advantage, because the life cycles of herbs and shrubs are shorter than those of
trees and thus may better reflect so-called climax vegetation, the plant cover in equilibrium with
the prevailing environmental conditions (e.g. el-Moslimany 1987).

Most studies on the vegetation history of arid subtropical and tropical regions have been car-
ried out in Africa. For the Arabian Peninsula only four Holocene pollen diagrams are published
(Schulz — Whitney 1986; Lézine et al. 2007; 1998; Parker et al. 2004; Garcia Anton — Sainz
Ollero 1999). During the early Holocene, these pollen diagrams are characterized by slightly el-
evated arboreal pollen frequencies, indicating wetter conditions. The pollen spectra, however, do
not indicate such drastic changes of vegetation as are recorded in North Africa during the early
and middle Holocene (e.g. Lézine et al. 2007; 1998; Inizan et al. 1998).

BEGINNING OF OASIS CULTIVATION

Agri- and horticulture in arid lands like Saudi Arabia is restricted to oases and other permanent
water sources like lakes and rivers, compensating for the instability of the arid rain regime
(Horowitz 1992). Whether wetter conditions or increasing aridity triggered the beginning of
oasis cultivation or socio-cultural developments like irrigation techniques made oasis cultivation
possible remains controversial (e.g. Cleuziou — Tosi 1998; McCorriston ef al. 2002; Lézine et al.
2010).

AIMS OF THE PALYNOLOGICAL INVESTIGATIONS

High resolution pollen diagrams in combination with AMS-dates of the sequences from the
sabkha near Tayma’ will contribute essential information to our understanding of the regional
vegetation history, climate development, and the beginning of oasis cultivation.

In the following, the first results of the few pollen samples analysed thus far will be presented
and discussed. They already give some clues as to what early to mid-Holocene vegetation and cli-
mate development has been like, and when oasis cultivation was established in Tayma’. Detailed
results and conclusions must, however, await further analysis and AMS-dates.

2 STUDY AREA
The study area Tayma’ is characterized by an arid to hyperarid climate with precipitation of

50 mm or less per year (Zohary 1973; Barth 1976). It is part of the Arabian Shield (Geographic
region: sandstone plateau, Barth 1976).
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Today, different types of desert vegetation predominate in the Tayma’ region. Most common
and widespread in northern Saudi Arabia are so called ‘rimth’ shrublands, dominated by Haloxylon
salicornicum, of the family Amaranthaceae and the so called ‘arfaj’ shrublands, dominated by
Rhanterium epapposum, a representative of the Asteraceae. On sand dunes the so called ‘adhir’
shrublands with Artemisia jordanica are widespread. For a detailed description of the recent vege-
tation in the Tayma’ region see Kiirschner — Neef (2011) and Kiirschner — Neef (this volume).

The samples used for this preliminary study are sediments out of the sabkha in the north of the
modern city of Tayma’ and the ancient town (Fig. 1). This depression, which is today only inter-
mittently flooded, was a large lake during early- to mid-Holocene times (Wellbrock — Grottker,
2010; Engel et al. 2012 and see below), providing a unique archive for palynological investiga-
tions in this now very arid region.

Fig. 1 Coring site in the sabkha near Tayma’.
et o dap) 8 UL jia adse ) JSA))

3 METHODS

Ten samples were taken of a sediment core of the sabkha s south-eastern part and prepared fol-
lowing standard methods (e.g. Faegri — Iversen 1989; Moore — Webb — Collinson 1991; Eisele —
Haas — Liner 1994). We thank the Institute of Geography, University of Cologne for the material.

Counting was performed using a Leitz microscope, magnification 400 and 1000. For the de-
termination of the pollen types a reference collection and atlases of pollen types (e.g. Reille 1992;
1995; Bonnefille — Riolett 1980; El-Ghazaly n.d.) were available.

Because of high overrepresentation, the Chenopodiaceae/Amaranthaceae (goosefoots) and
Poaceae (grasses) are excluded for the calculation of the percentage proportions.

4 RESULTS
RADIOCARBON DATING

The AMS ages of two pollen concentrates from the core show that the sediments date to the early
to mid-Holocene (Table 1).
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Lab. Nr. Depth (cm . Delta 14C age, Years Years
UGAMS Sample below surface) | Material | S50 years BP | cal. BP (26) | BCE /AD
6101 Tay34 AMS-3 441-453 cm pollen -24,9 8190 £ 30 9310-9070 7310-7070
6102 Tay34 AMS-4a | 240-251 cm pollen -24,8 4460 + 40 5350-4940 | 3350-2940

Tab. 1 AMS dates on pollen from the sediments of the sabkha. Ages in BP before the zero year of 1950 AD

(Libby half life) and in cal. BP and BCE (OxCal4.1). Depths are measured from ground surface.
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POLLEN ANALYSIS

Up to now, 90 pollen types have been recorded. For the first ten pollen spectra the frequencies of
a few selected pollen types are presented in Figure 2. The different types are grouped according
to their ecology.

All spectra are clearly dominated by desert and steppe types, Amaranthaceae, Poaceae, Plan-
taginaceae, Asteroideae, Ephedra, Calligonum, Rumex type and Artemisia. Pollen frequencies of
trees are (very) low in the whole sequence; most types are, however, consistently present.

Zone 1: The two lowermost samples are characterized by (very) high frequencies of the Am-
aranthaceae, Poaceae and Ephedra pollen. Pollen frequencies of Artemisia do not exceed 10%.
Tree pollen frequencies are very low.

Zone 2: Increased Poaceae frequencies in the third sample indicate a short early Holocene
humid period (Dinies et al. 2015; 2016)

Zoe 3: The following 6 samples are characterized by high frequencies of Artemisia pollen,
reaching a maximum of 38%, while pollen frequencies of Amaranthaceae and Poaceae decreased
strongly. There is a maximum of tree pollen frequencies, due to higher records of Olea pollen,
reaching a maximum of 4%, and pollen of Dodonea, fluctuating between 0.7—4%. Urticaceae/
Moraceae pollen appear early and peak at 3% in this zone. Pollen of Vitis type and Ficus vasta
type appear at least somewhat earlier than 3,200 cal BCE, with pollen frequencies up to 1-2%.
Diatoms occur sporadically. At about 3,200 cal BCE a distinct peak of freshwater green algae
(Pediastrum) is recorded.

Zone 4: The topmost sample is characterized by a marked decrease in Artemisia pollen fre-
quency and an increase in Amaranthaceae pollen frequency.

To study the relationship between vegetation and pollen deposition, surface samples were first
analyzed. Different pollen types dominate these few modern spectra, depending on the surrounding
plant stands. High frequencies of Plantaginaceae, rather high frequencies of Amaranthaceae, and
rather low frequencies of Artemisia seem to characterise all modern spectra analyzed so far. Tree
pollen frequencies are low. Pollen of Pistacia, Olea and Dodonea are recorded.

5 INTERPRETATION

For the interpretation of these first Holocene pollen spectra from the palaeolake next to Tayma’
we have to keep in mind that we are discussing preliminary results. Therefore, we will focus on
some prominent, some ecologically important and some economically interesting pollen types.
An interpretation considering all pollen types will be offered after detailed analysis, based on high
resolution diagrams and further “C dates.

Since the pollen-bearing sequence starts at about 10,000 cal BP and lasts until at least ca.
4,000 cal BP, the time resolution of the preliminary diagram is very low. At this stage we are not
able to decide whether the sediments were deposited continuously or if there were phases of lower
and higher deposition rates.
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Fig. 2 Preliminary percentage pollen diagram. All terrestrial pollen types are included in the sum for
percentage calculation, exclusive Amaranthaceae and Poaceae, because of their high representation. Pollen
types are grouped in representatives of- 1. desert (Amaranthaceae, Plantaginaceae (plantain and others),
Ephedra, Calligonum, Rumex type, Asteroideae) and steppe (Artemisia) and grasslands (Poaceae), 2. wadi
(Acacia), lakeshore and freshwater (Sparganium type, Diatom, Pediastrum), 3. sclerophyllous woodlands
(Pistacia, Olea, Dodonea, Celtis) and 4. synanthropic species / probably cultivated plants (Urticaceae/
Moraceae, Olea (olive), Vitis type (vine), Ficus vasta type (figs)). The diagram is subdivided in three pre-
liminary zones.
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REGIONAL VEGETATION DEVELOPMENT

The pronounced dominance of herbaceous pollen grains, especially of Amaranthaceae, Plantag-
inceae, Ephedra and Asteraceae during the lacustrine period from about 9,500 to about 4,500
cal BP indicates the continuity of arid environmental conditions even during early and middle
Holocene times.

The fluctuations of the Poaceae, Amaranthacdeae and Artemisia, however, suggest some not
very pronounced, but perhaps ecologically and economically significant vegetation changes. In-
creased Poaceae frequencies in (semi)arid lands are commonly interpreted as indicating increased
available moisture during the growing season (e.g. el-Moslimany 1990). The single so far ana-
lyzed early Holocene sample with distinct increased frequencies thus may indicate a short humid
period (Dinies et al. 2015; 2016). Today, only Artemisia jordanica occurs on sand dunes in the
Tayma’ region (Kiirschner — Neef 2011 and Kiirschner — Neef this volume), while Artemisia sie-
beri, most common in the steppes and semi-deserts of Iran, Jordan and adjacent regions (Zohary
1973), does not occur nowadays in the Tayma’ region.

In arid lands, high frequencies of Amaranthaceae pollen, together with Plantaginaceae, are com-
monly interpreted as indicating arid conditions. Semi-arid conditions are characterised by the dom-
inance of Artemisia pollen and lower frequencies of Amaranthaceae pollen (e.g. van Zeist 1967,
Bottema 1986; El-Moslymany 1990; Singh et al. 1990; Horowitz 1992; Rossignol-Strick 1998).
Following this interpretation of Artemisia as an indicator of steppe vegetation, the higher Artemisia
frequencies in the past indicate a more southerly expansion of steppe vegetation.
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The basal pollen spectra of the sabkha of Tayma’, characterized by very high Amaranthaceae
frequencies and low Artemisia values thus would suggest (hyper)arid conditions. The following
sample with increased grass frequencies and decrased Amaranthaceae point to a short period of
wetter conditions. The subsequent rise of Artemisia pollen may indicate an increase of steppe veg-
etation, due to an increase in moisture in the region. The increase of Amaranthaceae and decrease
of Artemisia in the topmost sample would suggest further aridity. Detailed analysis of additional
pollen samples and their interpretation, considering all recorded pollen types as well as the study
of the present pollen rain, will help to confirm or reject this hypothesis.

The very high frequencies of Amaranthaceae throughout the whole Tayma’ sequence probably
reflect the regionally widespread ‘rimth’ shrublands (Kiirschner — Neef 2011 and Kiirschner — Neef
this volume), both in the past and the present, as well as local stands of the salt tolerant goosefoots,
built up on the shore of the permanent saline lake. Whether the plentiful Amaranthaceae at the
beginning and end of the sequence occurred locally on extended saline habitats around the lake, or
whether they occurred more frequently in the surrounding area, and whether the goosefoots were
more abundant in both, is difficult to decide. In all cases, enforced aridity explains locally and re-
gionally elevated frequencies of Amaranthaceae (e.g. Lézine et al. 2007; van Zeist 1967).

DEVELOPMENT OF THE PALAEOLAKE & LAKESHORE, AND WADI VEGETATION

The sediments of the sabkha show saline conditions throughout the whole sequence. Possible
fluctuations in water plant composition may indicate changes in water input into the sabkha, either
due to increased precipitation or to changed feeder systems. So far, only a few algae like diatoms
and Pediastrum have been sporadically recorded. The green algae genus Pediastrum indicates
freshwater conditions (Komarek — Jankovska 2001). Therefore, it is most probable that these
green algae did not grow in the ancient salt lake itself but were washed in by feeders. Particularly
noticeable are the high frequencies of the green algae Pediastrum about 3,200 cal BCE. Whether
they originated from a natural reservoir and thus indicate wetter conditions or whether they came
from an anthropogenic reservoir e.g. used for irrigation, has to be decided later.

Sparganium and plants like Typha and Salix/Tamarix (not shown in the diagram) occurred on
the lakeshore, probably together with goosefoot species, as mentioned above.

Acacia woodlands probably dominated the wadis. The low and inconsistent frequencies indi-
cate the scarce occurrence of these trees. Thorn trees are known to be highly underrepresented in
pollen diagrams (e.g. Horowitz 1992; van Campo 1975).

Low BUT NEARLY CONSISTENT FREQUENCIES OF SCLEROPHYLLOUS TREES AND SHRUBS
MAY INDICATE THEIR LARGER EXTENSION IN THE PAST

Trees and shrubs in arid lands are generally underrepresented, but are of particular importance for
palacoecological reconstructions, as mentioned above. Thus far the half-evergreen Mediterranean
and tropically distributed trees Celtis, Pistacia, Dodonea and Olea have been recorded consistently
in the sequence, with slightly increased frequency in Zone 3. These frequencies exceed slightly
those of modern surface samples — up to now, Celtis is not recorded around Tayma’ and adjacent
regions (Schulz — Whitney 1986; Gajewski et al. 2002; EI-Moslymani 1990; Lézine et al. 1998).
We may suggest that the slightly increased tree pollen frequencies during the early and middle
Holocene indicate a wider distribution and/or increased occurrence of these trees. But where
did these woodlands grow? Nowadays sclerophyllous half-evergreen woodlands built up by
Pistacia, Celtis, Dodonea and Olea are documented in the mountains in the southwest of Arabia
and the southern Asir (e.g. Kiirschner 1998; Kiirschner et al. 2008; El-Karemy — Zayed 1992).
The occurrence of similar woodlands in the northern part of the southern Hijaz mountains, to the
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west of Tayma’, is probable, today and in the past. Presumably sclerophyllous woodlands did not
grow in close proximity to Tayma’. High frequencies of desert and steppe plants indicate that
these biomes dominated in the surroundings of Tayma’ during the entire Holocene. However, an
east- and northward expansion of the montane sclerophyllous woodlands of the northern Hijaz
mountains onto the plains to the west of Tayma’ and/or an invasion of these woodland elements
along certain routes (e.g. ancient rivers, lakes) seems possible. Sclerophyllous woodland elements
hence would have been closer to Tayma’ in the past, due to increased humidity during the lake
period, complementing the persisting desert and steppe-desert vegetation.

VINE POLLEN RECORDS INDICATE OASIS CULTIVATION IN TAYMA’
SINCE THE 4™ MILLENNIUM

The beginning of oasis cultivation is a crucial problem of archaeological research. It not only
involved changes in the use of different natural biotic resources and land use but socio-cultural
changes as well. To trace the beginning of oasis cultivation, a reliable indicator, a pollen type that
includes only cultivated plants for the region under concern, i.e. a primary anthropogenic indica-
tor sensu Behre (1981; 1990; Behre — Kucan 1986), has to be identified. Plants which are typically
cultivated in oases, and especially the seeds and fruits of cultivated plants from archaeological
contexts at Tayma’, might be such a reliable indicator.

In oases, today, plants are typically cultivated in different layers. Date palms (Phoenix) form
the upper layer. In the shade of the palms smaller trees like Punica (pomegranate), Prunus dulcis
(almond) and Ficus (fig) are grown. Beneath the middle layer different vegetables, cereals and
grape vines are cultivated. To date cereals, lentils, beets, blackberries, almonds, pomegranates,
dates, figs, olives and grapes have been recorded for in the Tayma’ oasis (see Table 2).

For various reasons, most of these cultivated plants are missing in the palynological record.
To distinguish cereals from pollen of wild grasses is very difficult if not impossible in this region
(e.g. Behre 1990). Pollen of beets cannot reliably be distinguished from pollen of other Amaranth-
aceae (Beug 2004). Thus, the frequencies of Poaceae and Amaranthaceae may include cultivated
plants but cannot be used as primary anthropogenic indicators. No pollen of Rubus fruticosus
agg. (blackberries), Prunus dulcis, Phoenix or Punica have yet been recorded. Pomegranate is
known to be heavily underrepresented in pollen diagrams because it is insect pollinated and thus
produces only very little pollen (Behre 1990). In the Middle East and Egypt, date palm plantations
became increasingly important only from the 3™ millennium BCE onwards (Lézine et al. 2011).
This may explain why Phoenix pollen are lacking in Tayma’. The spectra analysed thus far most
probably represent an early state of oasis cultivation, when date palms were not yet cultivated.

Yet, in some of the samples from Tayma’ pollen of Ficus, Olea and Vitis are present. Olea is re-
corded consistently throughout the sequence. Increased frequencies in the upper part may be due
to cultivation or promotion of olive trees, as well as a further natural dispersal of woodlands with
olive trees to the west of the Tayma’ region (compare above). In the Jordan valley, cultivation of
olive trees started about 4,500 cal BCE (Neef 1990). A conclusive interpretation of the elevated
Olea frequencies must await further detailed analysis and dating. The records of Ficus vasta type
pollen are rather astonishing because of the complex pollination of figs (e.g. Franke 1989; http://
www.figweb.org). Perhaps whole inflorescences, fruits or pollinating gall wasps dropped in the
water and pollen were dispersed. The three-pored Ficus vasta type do not include the species
usually cultivated for human consumption, Ficus sycomorus and Ficus carica, but taxa like Ficus
vasta. This fig, nowadays widespread in the south of the Arabian Peninsula, is reportedly used for
animal fodder, medicinal purposes and human consumption (e.g. http://www.figweb.org; http://
www.africa.upenn.edu). Thus, the cultivation or promotion of Ficus vasta and perhaps other figs
native to southern Arabia like Ficus salicifolia seems possible. Yet, since pollen records of Olea
and Ficus may reflect natural propagation as well, these pollen types are not reliable primary
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Recorded cultivated seeds & fruits

Recorded pollen types

Beta vulgaris

in Chenopodiaceae

Lens culinaris

Tab. 1 List of the so far
recorded seeds and fruits

Hordeum vulgare in Poaceae of cultivated plants out of
Triticum aestivum in Poaceae archaeological context in
: . Tayma’ and their records as
Avena sativa in Poaceae
pollen.
Setaria italica in Poaceae
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Vitis Vitis allll L@.\' &~ lasi
Ficus Ficus vasta type ) ) ’
Olea Olea

Phoenix dactylifera

Punica granatum

Rubus fruticosus agg.

Prunus dulcis

anthropogenic indicators — at least for this preliminary pollen diagram. Grape vines, however,
comply with the requirements of a primary anthropogenic indicator. The southern margins of the
natural distribution area of the wild grape vine clearly run far more to the north (e.g. Meusel et al.
1992; McGovern 2003) and seeds and charred wooden remains of grape vine are an unambigu-
ous archaeobotanical evidence for its cultivation at Tayma’. According to Bottema — Barkoudah
(1979) Vitis is overrepresented in pollen diagrams of (semi)arid lands, because of its rather high
pollen production. Thus, a first record of vine its pollen should actually mark the beginning of
grape cultivation.

AMS-dating of macrobotanical remains from an ash-layer beneath an archaeological feature
reveals an age of about 2,500 BCE for oasis cultivation at Tayma’. The record of grape vine pollen
in a sample at about 3,300 BCE put the beginning of oasis cultivation in the second half of the 4%
mill. BCE.

As mentioned above, information about environmental conditions during the beginning of
oasis cultivation are of special interest. The first grape vine record goes along with decreased
Artemisia frequencies. If the interpretation of Artemisia as a steppe indicator holds true for the
Tayma’ region then the beginning of the cultivation of the oasis of Tayma’ would have occurred
during a period when vegetation became less dense and more scattered. This decline in forage
may have been one reason for the emergence of a new source of livelihood.

6 DISCUSSION AND CONCLUSIONS
HOLOCENE VEGETATION DEVELOPMENT AND CLIMATE CHANGES

Our preliminary pollen data suggest a short early Holocene humid period because of increased
grass frequencies and a moderately denser vegetation cover during the middle Holocene, because
of higher frequencies of steppe ecosystems (4rtemisia) than nowadays in the Tayma’ region.
Slightly increased frequencies of trees point to a greater expansion or invasion of montane wood-
lands to the west of the Tayma’ region. This indicates that increased precipitation during the early
and middle Holocene affected the ecosystems in the Tayma’ region and adjacent arecas. Howev-
er, the fluctuating but high frequencies of desert vegetation throughout the sequence show the
persistence of desert ecosystems in the area, from which we may assume a short early Holocene
period with increased precipitation, fostering the spread of grasslands and slightly increased pre-
cipitation during the middle Holocene. Rainfall, which is enough for the spread of grasslands and
steppe ecosystems (perhaps on edaphically favoured sites), but still rather low, because of the per-
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sistence of the desert ecosystems in the Tayma’ region, is implied. Palynological investigations in
the adjacent Great Nafud, in Yemen and in the UAE revealed similar results: during the early to
mid-Holocene the vegetation cover was denser. The records of trees indicate a slightly increased
importance of woodlands, but desert vegetation persisted throughout the Holocene (Schulz —
Whitney 1986; Lézine et al. 1998; 2007; Parker et al. 2004). Thus, our preliminary study of a core
out of the sabkha in the north of Tayma’, northwestern Saudi Arabia, seems to corroborate the
hypothesis of Lézine et al. (1998; 2007) that vegetation changes during the early to mid-Holocene
in Arabia were less pronounced than in North Africa. Yet, we have to keep in mind that for Arabia
only very few palynological studies exist.

OASIS CULTIVATION

The persistence of desert vegetation during the whole sequence indicates that agricultural prac-
tices in the Tayma’ region probably always depended on irrigation.

The analysis of the first pollen samples reveals grape vine pollen to be a reliable indicator of
oasis cultivation. In combination with a first AMS date we can date the beginning of cultivation in
the Tayma’ oasis to ca. 3,300 BCE. Relatively low steppe vegetation suggests sparser vegetation
cover and consequently somewhat reduced pasture supplies during this period. Whether this less
pronounced, but perhaps economically significant change in vegetation was the main trigger for
oasis cultivation or only one among several reasons for the beginning of oasis agricultural prac-
tices can only be determined after detailed analysis, and of course together with all other available
proxies, particularly the archaeological and archaeobotanical evidence.

ACKNOWLEDGMENTS

The project is financed by the Thyssen-Stiftung. The logistical support of the German Archaeo-
logical Institute (Orient Department, Berlin), the Saudi Commission for Tourism and Antiquities,
the King Saudi University Riyadh and the Tayma® Museum for Archaeology and Ethnography is
gratefully acknowledged.

The authors would like to express their special thanks to the following persons:
Dr. habil. A. Hausleiter and his team for the great and sustained interest in and support of our
project, Prof. Dr. H. Briickner and Dr. M. Engel for the drillings and V. Podsiadlowski and
L. Hauser for laboratory assistance.

Michele Dinies Harald Kiirschner

German Archaeological Institute, Freie Universitéit Berlin

Scientific Department at the Head Office Institut fiir Biologie, Systematische
Im Dol 2-6 Botanik und Pflanzengeographie
14195 Berlin Altensteinstr. 6
michele.dinies@fu-berlin.de 14195 Berlin

kuersch@zedat.fu-berlin.de
Reinder Neef
German Archaeological Institute,
Scientific Department at the Head Office
Im Dol 2-6
14195 Berlin
reinder.neef(@dainst.de

138



Vegetational Development, Climatic Conditions and Oasis Cultivation

REFERENCES

Barth, H. K.

1976 Klima und Vegetation, in: H. Blume (Ed.): Saudi Arabien. Natur, Geschichte,
Mensch und Wirtschaft, Basel, 33—44.

Behre, K.-E.

1981 The interpretation of anthropogenic indicators in pollen diagrams, Pollen et
Spores 23, 225-245.

1990 Some reflections on anthropogenic indicators and the record of prehistoric

occupation phases in pollen diagrams from the Near East, in: S. Bottema —
G. Entjes-Nieborg — van W. Zeist (Eds.), Man’s role in the shaping of the eastern
mediterranean land-scape, Rotterdam, 219-230.

Behre, K.-E. — Kucan, D.

1986 Die Reflektion archéologisch bekannter Siedlungen in Pollendiagrammen ver-
schiedener Entfernung — Beispiele aus der Siedlungskammer Flogeln, Nord-
westdeutschland, in: K.-E. Behre (Ed.): Anthropogenic indicators in pollen
diagrams, Rotterdam, 95-114.

Beug, H.-J.
2004 Leitfaden der Pollenbestimmung fiir Mitteleuropa und angrenzende Gebiete,
Munich, 482-487.

Blanchet, G. — Sanlaville, P. — Traboulsi, M.
1997 Le Moyen-Orient de 20000 ans BP a 6000 ans BP. Essai de reconstruction paléo-
climatique, Paléorient 23(2), 187-196.

Bonnefille, R. — Riollet, G.

1980 Pollens des savanes d’Afrique orientale, Paris.
Bottema, S.
1986 A late Quaternary pollen diagram from lake Urmia (northwestern Iran), Review

of Palaeobotany and Palynology 47, 241-261.

Bottema, S. — Barkoudah, Y.
1979 Modern pollen precipitation in Syria and Lebanon and its relation to vegetation,
Pollen et Spores 21(4), 427-480.

Cleuziou, S. — Tosi, M.
1998 Hommes, climats et environnements de la péninsule arabique a I’Holocéne,
Paléorient 23(2), 121-135.

Davies, C. P.
2006 Holocene paleoclimates of southern Arabia from lacustrine deposits of the
Dhamar highlands, Yemen, Quaternary Research 66, 454—464.

Dinies, M. — Plessen, B. — Neef, R. — Kiirschner, H.
2015 When the desert was green: Grassland expansion during the early Holocene in
northwestern Arabia. Quaternary International 382, 293-302.

Dinies, M. — Neef, R. — Plessen, B. — Kiirschner, H.

2016 Holocene vegetation, climate, land use and plant cultivation in the Tayma region,
northwestern Arabia, in: M. Luciani (Ed.), The archaeology of North Arabia —
oases and landscapes. Proceedings of the international congress held at the
University of Vienna, 5-8 December, 2013, Oriental and European Archaeology
4, Vienna, 57-78.

139



M. Dinies, R. Neef, and H. Kiirschner

Eisele, G. — Haas, K. — Liner, S.

1994 Methode zur Aufbereitung fossilen Pollens aus minerogenen Sedimenten, in: B.
Frenzel (Hrsg.), Uber Probleme der holoziinen Vegetationsgeschichte Osttibets,
Gottinger Geographische Abhandlungen 95, 165-166.

el-Ghazaly, G. A.
n.d. Pollen flora of Qatar. Scientific and applied research center, Doha.

el-Karemy, Z. A. R. — Zayed, K. M.
1992 The vegetation and habitat types of Baha Plateau (Saudi Arabia). Journal of
Islamic Academy of Sciences 5(4), 256-264.

el-Moslimany, A. P.

1987 The late Pleistocene climates of the Lake Zeribar region (Kurdistan, western
Iran) deduced from the ecology and pollen production of non-arboreal vegetation,
Vegetatio 72, 131-139.

1990 Ecological significance of common nonarboreal pollen: examples from drylands
of the Middle East, Review of Palaeobotany and Palynology 64, 343-350.

Engel, M. — Briickner, H. — Pint, A. — Wellbrock, K. — Ginau, A. — Voss, P. — Grottker, M. —
Klasen, N. — Frenzel, P.

2012 The early Holocene humid period in NW Saudi Arabia — evidence from sedi-
ments, micro-fossils and palaco-hydrological modeling, Quaternary International
266, 131-141.

Faegri, K. — Iversen, J.
1989 Finding the grain. Laboratory technique, in: Faegri, K. — Kaland, P. E. —
Krzywinski, K. (Eds.), Textbook of Pollen Analysis, 4™ edition, Chichester, 69—89.

Fleitmann, D. — Burns, S. J. — Mudelsee, M. — Neff, U. — Kramers, J. — Mangini, A. — Matter, A.
2003 Holocene Forcing of the Indian Monsoon Recorded in a Stalagmite from Southern
Oman, Science 300, 1737-1739.

Fleitmann, D. — Burns, S. J. — Mangini, A. — Mudelsee, M. — Kramers, J. — Neff, U. —

Al-Subbary, A. A. — Matter, A.

2007 Holocene ITCZ and Indian monsoon dynamics recorded in stalagmites from
Oman and Yemen Socotra, Quaternary Science Reviews 26, 170—188.

Franke, W.
1989 Nutzpflanzenkunde, Stuttgart.

Gajewski, K. — Lézine, A.-M. — Vincens, A. — Delestan, A. — Sawada, M.
2002 Modern climate-vegetation-pollen relations in Africa and adjacent areas.
Quaternary Science Reviews 21, 1611-1631.

Garcia Anton, M, — Sainz Ollero, H.
1999 Etude palynologique menée dans le secteur de Mleiha, in: M. Mouton (Ed.),
Mleiha I. Environnement, stratégies de subsistance et artisanats, Lyon, 83—87.

Gupta, A. K. — Anderson, D. M. — Overpeck, J. T.
2003 Abrupt changes in the Asian southwest monsoon during the Holocene and their
links to the North Atlantic Ocean, Nature 421, 354-357.

Horowitz, A.
1992 Palynology of arid lands, Amsterdam.

140



Vegetational Development, Climatic Conditions and Oasis Cultivation

Inizan, M.-L. — Lézine, A.-M. — Marcolongo, B. — Sali¢ge, J.-F. — Robert, C. — Werth, F.
1998 Paléolacs et peuplements holocénes du Yémen: le Ramlat as-Sab’atyn,
Paléorient 23(2), 137-149.

Komarek, J. — Jankovska, V.
2001 Review of the Green Algal Genus Pediastrum; Implication for Pollen-analytical
Research, Bibliotheca Phycologica 108, Berlin.

Kiirschner, H.
1998 Biogeography and introduction to vegetation. In: S. A. Ghazanfar — M. Fisher
(Eds.), Vegetation of the Arabian Peninsula, Dordrecht — London, 63-98.

Kiirschner, H. — Kilian, N. — Hein, P.

2008 The Tarchonantho camphoratae-Oleetum cuspidatae ass. nov. — an Afromontane
evergreen sclerophyllous community of the Arabian Peninsula with strong
relationships to E Africa, Phytocoenologia 38, 85-106.

Kiirschner, H. — Neef, R.
2011 A first synthesis of the flora and vegetation of the Tayma oasis and surroundings
(Saudi Arabia), Plant Diversity and Evolution 129(1), 27-58.

Lézine, A.-M. — Saliége, J.-F. — Wertz, C. R. — Wertz, F.
1998 Holocene lakes from Ramlat as-Sab’atayn (Yemen) illustrate the impact of
monsoon activity in southern Arabia, Quaternary Research 50, 290-299.

Lézine, A.-M. — Tiercelin, J.-J. — Robert, C. — Sali¢ge, J.-F. — Cleuziou, S. — Inizan, M.-L.

— Braemer, F.

2007 Centennial to millennial-scale variability of the Indian monsoon during the early
Holocene from a sediment, pollen and isotope record from the desert of Yemen.
Palaeogeography, Palacoclimatology, Palacoecology 243, 235-249.

Lézine, A.-M. — Robert, C. — Cleuziou, S. — Inizan, M.-L. — Braemer, F. — Saliége, J.-F. —

Sylvestre, F. — Tiercelin, J.-J. — Crassard, R. — Mery, S. — Charpentier, V. — Steiner-Herbet, T.

2010 Climate change and human occupation in the Southern Arabian lowlands during
the last deglaciation and the Holocene, Global and Planetary Change 72, 412—
428.

Lézine, A.-M. — Zheng, W. — Braconnot, P. — Krinner, G.
2011 A late Holocene pollen and climate record from lake Yoa, northern Chad, Climate
of the Past Discussions 7, 2413-2444.

McClure, H. A.

1976 Radiocarbon chronology of late Quaternary lakes in the Arabian Desert, Nature
263, 755-756.

McCorriston. J. — Oches, E. A. — Walter, D. E. — Cole, K. L.

2002 Holocene paleoecology and prehistory in highland southern Arabia, Paléorient
28(1), 61-88.

McGovern, P. E.

2003 Ancient Wine, Princeton.

McLaren, S. J. — al-Juaidi, F. — Bateman, M. D. — Millington, A. C.
2009 First evidence for episodic flooding events in the arid interior of central Saudi
Arabia over the last 60 ka, Journal of Quaternary Science 24(2), 198-207.

141



M. Dinies, R. Neef, and H. Kiirschner

Meusel, H. — Jager, E. — Weinert, E.

19923 Vergleichende Chorologie der Zentraleuropéischen Flora 1-3, Jena.

Moore, P. D. — Webb, J. A. — Collinson, M. E.

1991 Pollen Analysis, Oxford.

Neef, R.

1990 Introduction, development and environmental implications of olive culture: The

evidence from Jordan, in: S. Bottema — G. Entjes-Nieborg — W. van Zeist (Eds.),
Man’s Role in the Shaping of the Eastern Mediterranean Landscape, Rotterdam,
295-306.

Neff, U. — Burns, S. J. — Mangini, A. — Mudelsee, M. — Fleitmann, D. — Matter, A.
2001 Strong coherence between solar variability and the monsoon in Oman between 9
and 6 kyr ago, Nature 411, 290-293.

Overpeck, J. T. — Anderson, D. M. — Trumbore, S. — Prell, W. L.
1996 The Southwest Monsoon over the last 18 000 years, Climate Dynamics 12, 213—
225.

Parker, A. G.— Eckersley, L. — Smith, M. M. — Goudie, A. S. — Stokes, S. — Ward, S.

— White, K. — Hodson, M. J.

2004 Holocene vegetation dynamics in the northeastern Rub’ al-Khali desert, Arabian
Peninsula: a phytolith, pollen and carbon isotope study, Journal of Quaternary
Science 19(7), 665-676.

Parker, A. G. — Goudie, A. S. — Stokes, S. — White, K. — Hodson, M. J. — Manning, M. — Kennet, D.
2006 A record of Holocene climate change from lake geochemical analysis in south-
eastern Arabia, Quaternary Research 66, 465—476.

Reille, M.

1992 Pollen et spores d’Europe et d’Afrique du nord. Marseille, Laboratoire de
botanique historique et palynologie, Marseille.

1995 Pollen et spores d’Europe et d’ Afrique du nord. Supplément 1. Marseille,

Laboratoire de botanique historique et palynologie, Marseille.

Rossignol-Strick, M.
1998 Paléoclimat de la méditerranée orientale et de 1’ Asie du sud-ouest de 15000 a
6000 BP, Paléorient 23(2), 175-186.

Sanlaville, P.
1992 Changements climatiques dans la Péninsule arabique durant le Pleistocéne
supérieur et I’Holocéne, Paléorient 18(1), 5-26.

Schulz, E. — Whitney, J. W.
1986 Upper Pleistocene and Holocene lakes in the An Nafud, Saudi Arabia,
Hydrobiologia 143, 175-190.

Singh, G. — Wasson, R. J. — Agrawal, D. P.

1990 Vegetation and seasonal climatic changes since the last full glacial in the Thar
desert, northwestern India, Review of Palaeobotany and Palynology 64, 351-358.

142



Vegetational Development, Climatic Conditions and Oasis Cultivation

Sirocko, F. — Sarnthein, M. — Erlenkeuser, H. — Lange, H. — Arnold, M. — Duplessy, J. C.
1993 Century-scale events in monsoonal climate over the past 24 000 years, Nature
364, 322-324.

Staubwasser, M. — Sirocko, F. — Grootes, P. M. — Erlenkeuser, H.
2002 South Asian monsoon climate change and radiocarbon in the Arabian Sea during
early and middle Holocene, Palacooceanography 14(4), 1-12.

van Campo, M.
1975 Pollen analysis in the Sahara, in: F. Wendorf — A. E. Marks (Eds.), Problems in
Prehistory: North Africa and the Levant, Dallas, 45-64.

van Zeist, W.
1967 Late Quaternary vegetation history of Western Iran, Review of Palacobotany and
Palynology 2, 301-311.

Wellbrock, K. — Grottker, M.

2010 Reconstruction of mid-Holocene climate conditions for north-western Arabian
oasis Tayma. Proceedings of the 4™ International Conference on Water Resources
& Arid Environments, Riyadh, 6-8 December 2010, Riyadh, 694-703.

Zohary, M.
1973 Geobotanical foundations of the Middle East. 2 vols, Stuttgart.

143






THE WATER MANAGEMENT OF TAYMA’
AND OTHER ANCIENT OQASIS SETTLEMENTS IN THE NORTH-WESTERN

ARABIAN PENINSULA — A PRELIMINARY SYNTHESIS

Kai Wellbrock, Peter Vof3, Benjamin Heemeier, Patrick Keilholz,
Arno Patzelt, and Matthias Grottker

Abstract: The oasis of Tayma may have been inhabited continuously since prehistoric times in
spite of an arid environment. The presence of ground water close to the surface promoted the
development and the durability of the oasis in this otherwise hostile-to-life area. Between 2007
and 2009 investigations on the water management of the oasis, including ground water sources
as well as episodic surface runoff, were conducted. Active wadis not only provided water for
irrigation purposes, but also endangered the settlement that was situated in its vicinity.

The endorheic sabkha of Tayma’ also presents the opportunity to estimate annual precipitation
rates for a more humid phase during the early Holocene (10,000 to 9,000 cal BP) by solving the
hydrological book-keeping equation. Further investigations have been conducted in the oases of
Qurayyah and Dumat al-Jandal in order to draw conclusions on common grounds as well as on
differences of oasis water management in the northwestern part of the Arabian Peninsula.
Keywords: Saudi Arabia, water management, palaeo-hydrology, archaeo-hydrology
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1 INTRODUCTION

The oases described here are located in the northwestern part of the Arabian Peninsula in what
is today a hyper arid climate (mean annual precipitation: 40 to 90 mm a’'; average annual tem-
perature: approx. 22 °C; annual reference evapotranspiration: > 1,700 mm a!)."? This situation
required very careful handling of limited water resources over a long period of time. The typical
desert-like climate exhibits high temperature differences between night and day.

The areas under study include the Tayma’ oasis, which was investigated intensively during
three field campaigns in the spring of 2007 to 2009 within the framework of the DAI-SCTH
project at Tayma’ (funding by DFG: GR 1835/3-2); the oasis of Dumat al-Jandal (spring 2007);
and the now abandoned Qurayyah oasis (spring of 2008 and 2009) (locations cf. Fig. 1).

! Interpolated data from the weather stations in Tabuk, al-Jouf and Arar during the time period 1980-2007.
Based on data provided by the Ministry of Defence and Aviation, Presidency of Meteorology and Environ-
ment Protection of the Kingdom of Saudi Arabia (cf. www.pme.gov.sa, retrieved 2009-09-22).

2 Annual reference evaporation after Trabucco — Zomer 2009.
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Fig. 1 Map of the study area. The investigated oases Tayma’, Qurayyah and Dumat al-Jandal are located

in the north-western part of the Arabian Peninsula (Digital Elevation Model [DEM based on SRTM remote

sensing data provided by the US Geological Survey with a grid of 3 arc seconds; precipitation data based

on FAO 2004).
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Previous investigations at Tayma’ and other oasis settlements in northwestern Arabia re-
vealed a large number of water-related features (e.g. Philby 1957; Parr et al. 1970; Bawden
et al. 1980; Ingraham et al. 1981; Livingstone et al. 1983; Nasif 1983; Abu-Duruk 1986; al-Na-
jam 2000). The origins of these ancient water management systems possibly date back 5 ka BP,
however. Although many remains that are still recognizable have been described, neither a
related concept concerning water management for each oasis nor a comparison of the different
locations has been developed.

The investigations presented here concern water management systems as well as water
resources management. Additionally, flood protection patterns and possible water harvesting
methods used in neighbouring wadi streams have been examined. Finally, a reconstruction of
prehistoric climate based on a digital elevation model combined with a precipitation-runoff-cal-
culation solving the water balance equation has been performed. A comparison of the sites ex-
amined reveals differences among preconditions for settlement due to water sources and water
management methods, respectively.
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2 METHODS

2.1 SURVEY OF THE LANDSCAPE AND IMPLEMENTATION OF A DIGITAL
ELEvaTION MODEL (DEM)

The focus of the investigations was a hydrological survey. Thus, natural landscapes (e.g. geo-
graphical classification) were observed, documented and finally evaluated.

In this context topographical surveying with high spatial resolution is essential. The survey
was performed using a Trimble Differential Global Positioning System (DGPS)? with an accu-
racy greater than approx. 20 mm in elevation as well as in location (depending on the quantity
of available satellites). The system works in combination with a reference station at a fixed
point. For surveying, a sufficient number of available satellites, for both the fixed reference
station and the mobile survey unit, is essential. Furthermore, radio communication between
both units is necessary.

The reference station at Tayma’ was positioned on the roof of the Museum of Archaeology
and Ethnography. Thus, nearly the whole study area was covered by terrestrial radio reception.
For surveying the sabkha the reference station was positioned on its northern banks in a very
elevated position, which was necessary for transmitting radio signals. Surveying in Dumat
al-Jandal and in Qurayyah was performed in the same way.

In some minor areas the terrestrial radio signal was disturbed, possibly by mobile phone sig-
nals issuing from transmitter masts situated at Tayma’ near Qrayyah. In these cases DPGS-sur-
vey could not be performed (or in the case of the palm garden, due to a lack of sufficient
satellite signals [covering palm fronds or houses and street lines, respectively]); therefore, an-
other survey method using a tachymeter was employed. As both survey methods are based on
different geographic projections, the data gathered has to be transformed by a seven-parame-
ter-transformation (Helmert-transformation) for compatibility. This transformation is based on
an initial survey campaign, in which coordinates of certain fixed points were determined in both
geographic projections®.

All coordinates given in this report are in the Universal Transverse Mercator (UTM) coor-
dinate system, zone 37N. Coordinates are projected using the common World Geodetic System
(WGS 84) reference ellipsoid.

Hydrological parameters were deduced from the survey data acquired during the various
field campaigns, especially from the topographical data. In addition, individual, presumed hy-
dro-technical structures (i.e. canals, wells) on the surface could be recorded in this way. More-
over, surveying was needed to enable analysis and interpretation of the geophysical measure-
ments (electrical resistivity tomography) taken.

The topographical data was downloaded to a Digital Elevation Model (DEM), which is the
basis for hydrological calculations such as concentration of runoff or exposure to flood occur-
rence. The data was analysed using generic CAD and GIS applications. SRTM remote sensing
data was used for the determination of large-scale elevation models (e.g. the catchment area of
the sabkha).

3 Rover: Trimble R8 GNSS-Receiver; Controller: Trimble TSC2 assembled with Survey-Controller soft-
ware; radio unit: Trimble PDL 450.

4 The initial surveying was conducted by Florian Ziegler and Christian Bost (University of Applied Sciences
of Karlsruhe, Germany) during the excavation seasons of autumn 2005 and spring 2006.

> SRTM-Data provided by the U.S. Geological Survey (grid of 3-arc-minutes).
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2.2 GEOPHYSICAL MEASUREMENTS: ELECTRICAL RESISTIVITY TOMOGRAPHY (ERT)

Geoelectrics is an inexpensive and commonly used geophysical method for the investigation of
shallow subsurface structures correlated with water. The basic principle of geoelectric (or resis-
tivity) methods is to measure the apparent electric resistivity of the subsurface using a four-elec-
trode array (Fig. 2a). Between two electrodes a current I is injected and among two others, the
resulting voltage U is recorded. The ratio U/l multiplied with a geometric factor resulting from
the electrode spacing provides the apparent resistivity of the subsurface in Qm. As the spacing of
the current electrodes is increased stepwise, the current will subsequently flow into deeper layers
as well. In this way, increasing depth levels can be investigated.

In the case of the geoelectric profiling technique (or electrical resistivity tomography [ERT]),
measurements are performed automatically along a profile with equidistantly spaced electrodes

Fig. 2 Geoelectric profiling/electrical resistivity tomography (ERT). (A) Principle of measurement with
4-electrode array (left). I: current, U: voltage. Measurement is automated along a profile with fixed elec-
trodes at equidistant spacing. Result of measurement: two-dimensional section of apparent resistivities. a:
spacing between two adjacent electrodes. (B) Tomographic inversion gives the final resistivity tomogram
for interpretation.

M}LAJA&.I\ALM.\L@..ML}:cmm@b)éu\bﬁ\m‘)\mg_\mt&ﬁJ\m\ujcu_“dju.‘\&mwhﬂ\?u A@A}\ “)Lu!\
aJM\?mw&\&HJ(B) L)JJ}\;:AQ.LU\JJ@SQ.ULQQJJAAL&A\ :a a‘)ﬁu\u\.}‘\j\s‘\ﬂd\.ﬂ\ﬂ\u—:\_uck&q uanﬂ\A;Lu
L i Jal (e de il 3uigal) Ayl

148



Water Management

(Fig. 2a, right). The major advantage of the ERT technique compared to other geoelectric methods
is its high spatial resolution. Resistivity readings are taken all along the profile, beginning with
the smallest electrode spacing a. Then, the spacing is increased by one step to 2a, the profile is
surveyed to its end, the spacing is increased once again, and so on.

In this way, a two-dimensional distribution of resistivities is obtained, which exhibits the
measured values against electrode spacing (Fig. 2b, pseudo-depth diction). In order to attribute
depth to the values, a tomographic inversion is applied, which transforms measured to true
resistivities and relates them to depth. The calculation uses a numeric reconstruction algorithm and
assigns resistivities to a given grid of x-z values. The result is a two-dimensional resistivity profile,
a so-called resistivity tomogram, which constitutes an approximation of the true distribution of
resistivity in the ground. The interpretation of tomograms is usually supported by drillings or
outcrops.

3 TAYMA®

Tayma’ is situated in a flat plain surrounded by several ranges of hills. The deepest point is lo-
cated north of the settlement with an elevation of about 801 m a.s.l. (= above mean sea level).
Within the settled area the highest point is ca. 845 m a.s.l.

The presumed centre of the prehistoric settlement is present-day Qrayyah, which is located
south of the palm oasis and the Old City of Tayma’. Qrayyah covers an area of approx. 73 ha
and is the main focus of current archacological research. North of the present-day palm-oasis
lies the sabkha. This endorheic depression without surface runoff outflow represents one of the
main hydrologic features of the whole investigation areca. The modern-day city spreads to the
west (see Fig. 3).

3.1 (GEOLOGICAL AND HYDRO-GEOLOGICAL SETTING

Sedimentary rocks of the Tayma’ region are part of an extensive, monotonously lying unit, which
gently dips in a north-northeasterly direction with an incline of barely 1°. This uniform structure
is interrupted by several graben systems which run from northwest to southeast, parallel to the
Red Sea. The investigated area is affected by a tectonic depression, the so-called Tayma’ graben.
This ca. 2 km wide hollow is morphologically hardly formed. Only shallow hills at the edges of
this graben system with a height of less than 50 m can be observed.

The area of Tayma’ is underlain by Phanerozoic sedimentary and volcanic rock in the
north-western part of the Arabian platform. This horizon consists of Ordovician sandstone alter-
nating with finely grained siltstone. The grain size distribution of this sandstone is variable and
ranges from fine to coarse-grained.

Mesozoic and Cenozoic (Tertiary® and Quaternary) sedimentary and volcanic rocks overlie the
surface in a haphazard manner. The Quaternary top layer consists of rubble, stones, gravel and
sand. The youngest deposits are of fluvial or aeolian origin and issue of Pleistocene to Holocene
date (Vaslet et al. 1994).

A lack of systems for local conveyance (canals or aqueducts) or storage of water (cisterns’
or reservoirs) suggests that there must have been a continuous supply of water through the use

¢ Tertiary includes the eras of Paleogene and Neogene.

7 Cisterns are supposedly only successfully with an annual precipitation rate of more than 100 mm a™' (cf.
Keilholz 2009). Nevertheless, the operation of cisterns is conceivable with less annual precipitation rates,
but reliable and intense singular rainfall events. However, until now no cisterns have been found at Tayma’.
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Fig. 3 Hydrologically significant units at the site of Tayma’. Located in the north is the sabkha. Bordering
to the south is the present-day palm oasis. qrayyah is the presumed centre of the prehistoric settlement. To
the west spreads the modern city (source: Quickbird 2, Digital Globe, Google Earth 2007).
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of springs or wells in Tayma’ in ancient times. This is all the more important for the early com-
munities, because a supply of water from wells or springs would have been possible without any
necessity for man-made structures.

Vincent (2008, 105-107) identified five different types of springs in the Arabian Peninsula:
1.) alluvial and sub-basaltic springs, mainly in the Arabian shield; 2.) solution opening springs
associated with karstification in limestone or anhydrites; 3.) artesian aquifers due to the Arabian
shield dipping gentle in eastern direction, in the eastern part of the Arabian Peninsula often asso-
ciated with thin, discontinuous interbedded, aquicludes; 4.) near-surface water at locations with
karstic limestone or dolomites®; and 5.) fracture springs, which issue from joints and faults in the
bedrock. This last type of spring is most likely at Tayma’. Faults and fracture zones in the bedrock
might have developed during the formation of the Tayma’ graben (as illustrated in Fig. 4).

The locally heavy rainfall in the mountain range southwest of Tayma’ was perhaps affected
by the southwest monsoon as proposed by Burns et al. (1998, 262) during the mid-Holocene
(approx. 8.4 to 5.4 ka BP). Staubwasser and Weiss (2006, 375) suggested that the North African

8 e.g. the oasis Al-Hasa, location see Fig. 1, bottom left, cf. VoB 1979; Fahlbusch 2004b.
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Fig. 4  Schematic presentation of artesian ground water rising to the surface, linked to the Tayma’ graben.
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monsoon at that time was stronger than today and therefore may have reached farther northwards
and possibly also affected the western part of the Arabian Peninsula. Rainwater in the mountain
ranges partly infiltrates the soil. Higher annual precipitation rates in mountainous regions are
often linked to convective phenomena. Infiltrated water in the mountainous region southwest of
Tayma’ then flows in a northeasterly direction following the gentle surface slope (cf. Fig. 1), while
sandstone layers of relatively high permeability are considered to act as aquifers. These aquifers
obviously are covered by layers of almost impermeable siltstone. Thus, the aquifer is pressurized.
Linked to the Tayma’ graben, this artesian ground water arrives at the surface at certain spots in
the vicinity of Tayma’ oasis (Fig. 4). Sites of upwelling ground water are assumed to be of very
limited spatial distribution, as they are dependent upon fissures or cracks in the siltstone layers.
The aquifer that underlies not only Tayma’, but also almost the whole Tabuk province, is known
as the Sag-aquifer. It is considered to have a total thickness of several hundred meters. The age of
the water itself is estimated at ca. 10,000 to 30,000 years (Edgell 1987; MAW 1984; MWE 2008).
It is one of the most important water sources in Saudi Arabia.

Several findings in the vicinity of the oasis support the thesis of a northward-tending aquifer (cf.
Fig. 17). The southernmost indication of ground water was found at Well 1 within Compound B
(details see below). Here moist soil was detected at approx. 823.70 m a.s.l. Geoelectrical investi-
gations at the presumed well within Compound A suggest a ground water level at approx. 825 m
a.s.l. or lower (cf. Fig. 8, details below). At the assumed spring-lake within Compound E moist
soil (perhaps the capillary fringe of an aquifer) was discovered at approx. 815.70 m a.s.l. (details
see also below). At all of these locations the existence of moister soil or even ground water layers
in deeper zones is indicated by several ERT-profiles (e.g. profiles 3, 5, 8, 17, 19, 30, 31, 34, 35,
37 and 40; location of profiles cf. Fig. 6). Perhaps an aquifer in the vicinity of Qrayyah can be
assumed at a level of at least 815 m a.s.l.

During the excavation of the ditch along the western face of the inner city wall in Compound C
(Square C4) the sounding had to be stopped due to infiltrating water at about 6.5 m below the
surface (i.e. approx. 815.50 m a.s.1.)’. Also, ERT-profile 46, which runs 20 m north of Square C4,
perpendicular to the ditch in an east-west direction, indicates a broad zone of low resistivity at a
maximum level of approx. 816 m a.s.l.

° A. Intilia in Eichmann ef al. 2010, 109—116, regarding excavations in Area C, Squares C4 and C5.
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Fig. 5 Map of Qrayyah. Denoted are the course of several sections of the city wall, the location of
water supply units, and the course of wadis within the range of the settlement (The western and eastern
stretches of the city wall system that run towards the sabkha are not shown in this figure).
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Finally, the water table of several wells in the palm garden north of Qrayyah indicates the
ground water level there. The most prominent is the Haddaj well. Here the water level was
approx. 802 m a.s.l. The northernmost evidence for the ground water level was found in the
course of geoarchaeological investigations within the southern part of the sabkha at 800.34 to
800.89 m a.s.1."°

Although the southern findings do not directly represent the top-level of the ground water layer
itself but more probably its capillary fringe, a northward dipping of the aquifer is most likely. The
difference of the aquifer level between the southernmost and the northernmost findings therefore
is perhaps 20 m over a distance of barely 3.5 km. Due to the extraordinarily high inclination of the
aquifer, it is likely that the ground water is pressurized at Tayma’. Local fissures or cracks in the
covering layer, consisting of nearly impermeable siltstone, enable the ground water to rise up to
near surface layers. Still today, the very shallow depth of the water table (distance between surface
and groundwater table) in the northern part of the oasis confirms the availability of groundwater.

Obviously, in Tayma’ the amount of artesian ground water attainable at or close to the surface
diminished in recent decades because of less rainfall. Furthermore, due to the implementation of
motor-driven pumps the ground water table and/or ground water-pressure are decreasing constantly.

3.2 QRAYYAH AND THE CENTRAL ANCIENT SETTLEMENT AREA

At the western edge of Qrayyah today’s main wadi runs in a northerly direction. Probably also in
ancient times this wadi was located west of and close to the settlement. At the eastern border of
Qrayyah some smaller wadi beds can be recognised.

The whole settled area is surrounded by several walls, dating to different periods and differing
in building material and structure. The presumed eldest part of the wall system is the so-called out-
er wall enclosing Compounds C, D and E (cf. Fig. 5).!! By means of radiocarbon dating combined
with optical stimulated luminescence (OSL) the outer city wall (Square C1, cf. Fig. 5) can be dated
to the end of the third millennium BCE (Klasen et al. 2008; Engel et al. 2009). Schneider (2010, 4)
pointed out that the outer wall as eldest part of the whole system was probably never conceived as
a closed ring, but was open to the sabkha in its northernmost part. This northern section of the outer
city wall system was built over by later settlements in the area of the present-day palm garden.

In a very early phase the wall enclosing Compound B (probably second half of the second
millennium BCE) may have been added. The inner wall was built much later. By means of radio-
carbon dating of a sample taken in Square C4/C5' the inner wall may have to be dated as late as
the first century AD. The reason for building a second wall — within the outer city wall — remains
unclear. One of the youngest parts of the whole city wall system in the vicinity of Qrayyah seems
to be the stretch enclosing Compound A (Schneider 2010, 19).

From Qrayyah the wall system extends in two main stretches: one in a northwesterly direc-
tion facing the so-called Qasr al-Hamra as well as Compound W and another one that heads at
first to the east before bending to the north. These sections of the wall are of secondary interest
for the hydrological investigation. Finally, by connecting these stretches in the northernmost
part of the area an earthwork dam separated the presumably periodically flooded sabkha from
arable land at the borders of the present-day palm garden.!

10 Geoarchaeological investigations performed a stratigraphic transect from the old town across the sabkha;
it revealed the influence of a recent ground water layer at approx. 800.34 to 800.89 m a.s.1. (cf. Tay 58 in:
Engel et al. 2011).

I The definition of the compound’s names follow Bawden et al. 1980, pl. 61.
12 For further information regarding the excavations in Area C A. Intilia in: Eichmann et al. 2010, 109-116.
13 For further information concerning the wall system see Schneider 2010, see also Hausleiter 2018.
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3.2.1 WATER SOURCES AND WATER PROVISIONING
(ENERAL ASPECTS

So long as no local, reliable water sources are available, systems for water conveyance are
essential (Fahlbusch 2004a, 6). Conveyance mostly involves conducting water over long dis-
tances, for instance by means of aqueducts. Such systems have not yet been found near Tayma’.
Also systems of temporal conveyance, i.e. the storage of water during times of high availability
for the consumption in drier periods, have not been found on such a scale that they could have
supplied the entire settlement with a reliable quantity of water.

Therefore, one or more local sources of water within the ancient city walls of Qrayyah
should be assumed. Likely locations of such water sources (e.g. springs or wells) can be de-
duced from the topographical and geographical situation and from man-made structures. In
addition, (vertical) zones of low resistivity in the subsoil, possibly correlating with upwelling
water, can be detected by geoelectrical tomography.

COMPREHENSIVE RESULTS OF GEOELECTRICAL PROSPECTION

Fig. 6 shows the locations of the geoelectrical profiles in Qrayyah, together with a simplified
interpretation of the results. In total, 40 profiles were obtained during three field campaigns.
Usually, 80 electrodes were used with electrode spacings varying from 1 to 4 m. Profile lengths
using the roll-along-technique amounted to 560 m. In the southern part (Compounds A and B)
mainly hard bedrock with high resistivity and very little or no permeability seem to prevail,
while in the northern part middle to low resistive fine grained sandstone, silt- or claystone lay-
ers predominate.

WATER SUPPLY BY WELLS

In the southern part of the study area two significant spots with low resistivity values occur,
indicated by light blue in Fig. 6. These zones coincide remarkably with the position of two pre-
sumed ancient wells (Well 1 in Compound B and a presumed well in Compound A, locations
cf. Fig. 5). The corresponding tomograms are shown in Figs. 7 and 8. The funnel-shaped areas
of low resistivity values are interpreted as deep fissures and fracture zones in the hard rock,
at which ground water is able to rise like an artesian spring to the surface. In the past, during
periods with more rainfall and a subsequently higher ground water table, the water pressure of
the artesian aquifer was probably sufficient to feed these wells.

The structures at Well 1, located in Compound B, could be identified without doubt as the re-
mains of a well (cf. Fig. 7). The ring-shaped structure was partly excavated in 2007. It was filled
with loose acolian sand. However, only about 1 m below the surface at approx. 8§23.75 m a.s.l.
the soil in the well was moist, indicating the existence of free water at this spot even in the
current dry, desert-like environment.

By means of georadar measurements in the southern part of Compound A some structures
were identified as wells and canals as much as 3.5 m below surface (Neubauer — Locker 2006,
22-23; Eichmann et al. 2010, 104—107). About 2 m below surface a horseshoe-shaped masonry
structure was identified which is possibly the remains of a well. This structure has a diameter
of nearly 6 m and access from the east. ERT profiles were performed to evaluate the possibility
of near-surface ground water at this spot. Fig. 8 shows the geoelectrical tomogram of Profile 8
crossing the posited well at profile meter 115 (approx. in the middle of the profile). Like Profile 3
at Well 1 (like shown in Fig. 7), a funnel-shaped zone of low resistivity values appeared here. The
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Fig. 6 Location of recorded electrical resistivity tomographic profiles in Qrayyah. Numbered consecu-
tively with colour illustrations of simplified hydro-geological units.
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area of low resistivities at the presumed well is much larger and deeper than at Well 1, indicating
a possible groundwater level at approx. 825 m a.s.l. Compared to the georadar measurements and
the position of the presumed well, the centre of low resistivity lies about 10 m to the west. In 2008
excavation of the presumed well in Compound A began (Area H).'* At the present time no clear
evidence for the existence of a well has been found. Nevertheless, because of the existence of
many water-related feature (for instance, canals) in the southern part of Compound A (see below),
the presence of a local source of water is probable.

Additional ERT profiles south and west of Compounds A and B confirm the hypothesis of very
local spots of ground water rising to near surface layers. Profiles 36, 37 and 38 show relatively
high resistivity values as indicated by the grey colour in Fig. 6. Therefore, it could be assumed
that in this area non-weathered bedrock without (open) fissures or cracks prevents ground water
from rising to the surface. Also the area north of both wells (Profiles 6, 9, 10; cf. Fig. 6) shows
high resistivity values indicating impermeable layers.

WATER SUPPLY BY A SPRING

Neither well (in Compounds A and B) is situated within the oldest settled area of Tayma’. Accord-
ing to Schneider (2010, 6) the so-called outer wall enclosing Compounds C, D and E to the west and
south may be assumed to be the oldest part of the wall system. Therefore, another source of water
within this oldest part of the settlement is likely. Livingstone ef al. (1983, 192; P1. 83) mentioned
an ancient well in the modern palm oasis and therefore perhaps within this oldest part of the settle-
ment.'> Whether the numerous wells in the palm garden are ancient or not has not yet been clarified.

Although no clear evidence of a well or a spring within this area has been found, it is assumed
that a topographic depression in the southern part of Compound E was a spring which perhaps even
formed a small palaeo-lake in ancient times (location marked in Figs. 5 and 6).!® Nowadays this
hypothesized spring has vanished, perhaps due to climate change, less rainfall and the decreasing
ground water level. The spot was conspicuous in spring 2008. After several rainfall events in the
winter before, soil humidity must have risen to some extent. Even in February this humidity per-
mitted a plant (4dizoon canariense) to inhabit this spot indicating still relatively high soil humidity.
Consequently, ERT profiles were performed there to evaluate the possibility of upwelling ground
water. As shown in Fig. 9, a broad zone of low resistivity values was found in Profiles 19 and 31.

Therefore, during the campaign in spring 2008 a prospecting pit was dug using a wheel loader
to a depth of approx. 4.5 m below the surface (= 815.7 m a.s.l.) at this spot (cf. Fig. 9¢). The ex-
cavated earth consisted of dry, sandy to silty sediments, which became denser and showed some
moisture with increasing depth. Single thin layers, obviously of lacustrine origin and, thus, indi-
cating the former presence of water, were detected (cf. Fig. 9d). At the bottom of the pit the soil
seemed to be moister. Unfortunately, the pit could not be dug any deeper due to time constraints.

The superposition of the location of this prospecting pit with the nearby resistivity tomo-
grams indicates even moister soil layers in deeper zones. An aquifer can perhaps be assumed at
815 m a.s.l. at this location.

14 For detailed results of these archaeological investigations see the contribution by F. Weigel on Area H in
vol. IV of the Tayma’ series.

15 The location of this well could not be determined exactly during recent investigations. According to
Livingstone et al. (1983, P1. 83) it is situated southeast of Haddaj well and about 1 km east of Qrayyah at
approx. E 456600; N 3056150 (UTM 37N, WGS84). It is not certain whether this part of the oasis was
enclosed by the city wall in ancient times.

!¢ The location of the considered paleo-lake is E 455553; N 3055716 (UTM 37N, WGS84).
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Fig. 7 Well 1 in Compound B. On the left: Resistivity tomogram of Profile 3 crossing the presumed Well 1
at profile meter 115 (location cf. Fig. 6). Light red to light blue zones indicate low resistivity values of the
subsurface and are interpreted as artesian ground water rising into fissures and cracks. On the right: exca-
vated relicts identified as Well 1 (view towards the southeast). The sandy soil inside Well 1 was moist about
one meter below surface.
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Fig. 8 Presumed well in Compound A. On the left: Resistivity tomogram of Profile 8 indicating a broad
zone of low resistivities. The centre of this funnel-shaped zone lies slightly west of the presumed well (lo-
cation cf. Fig. 6). On the right: Topographic depression of presumed Well 2 in February 2007, prior to
archaeological excavations conducted by the German Archaeological Institute.
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The existence of moist soil even today as well as thin, alternating layers of sandy and silty ma-
terial indicates a palaco-lake or former spring in this topographic depression. Of course, the yield
of the source has decreased over the millennia due to climate shifts, less rainfall and decreasing
ground water level. But, it is conceivable that this kind of palaco-lake or spring once promoted
the development of the early settlement, because the provisioning with water would have been
obtained without any human effort.

In the final analysis discussing the locations of potential water sources within the presumed
oldest part of Tayma’ is unproductive, because the northern part of the historic settlement is built
over by later and even modern houses. Thus, these areas cannot be taken in the considerations. It
is very likely that in the area of the present-day palm garden, where some wells are still in opera-
tion, wells existed in ancient times as well.
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Fig. 9 Presumed spring in Compound E. a) and b) Resistivity tomograms of Profiles 19 and 31 (location
cf. Fig. 6). Light blue colours indicate areas of low resistivity and are interpreted as artesian ground water
rising into fissures and cracks to layers close to the surface [the letter ‘B’ in Profile 31 indicates the location
of the prospection pit, which was performed in spring 2008]; c¢) View into the prospection pit with a depth of
approx. 4.5 m; d) Stratigraphic section that indicates fine grained, thin layers of lacustrine origin.
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3.2.2 IRRIGATION WITHIN QrAYYAH (CoMPOUND A)"

At several locations in Compounds A and B line-shaped remains of stonework on the surface
could be found, which were perhaps associated with hydro-technical installation. However,
the structures are different in both compounds. In Compound B mainly massive, single-leafed
structures could be detected. These walls may have marked fields or living quarters. The structures
in Compound A are constructed of roughly-hewn sand stones, most of them standing upright
which may have functioned as canals sealed with clay. It is conceivable that water from the
presumed well in the southern part of Compound A was distributed by these canals for irrigation
or other purposes. The supposed canals that issue from the presumed well and that take a fan-
shaped course support this hypothesis.

Fig. 10 shows the location of these probable canal in the southern part of Compound A in dark
blue. In light blue are likely sections of canals, reconstructed in relation to the local topography.
Furthermore, the georadar survey indicated remains of hydro-technical structures in this area,
such as the presumed well, at approx. 2 m below the surface. In the southwestern part of Com-
pound A another structure interpreted as a canal, running from the presumed well in a westerly
direction, was found some 50 cm below the surface (Neubauer — Loecker 2006, 21-23; Eichmann
et al 2010, 104-107).

In addition, west of the presumed well, after some winter rainfall, a denser population of 4i-
zoon canariense could be observed in spring 2009. This species prefers sandy soils and is able to

17 For details of archaeological investigations of these features in Area H see the contribtuion of F. Weigel
in Volume IV of the Tayma’ series.

158



Water Management

deal with high salinity and to survive without rainfall for a relatively long time.'® A higher density
of Aizoon canariense in the alignment of obvious canal trace seems to indicate its course for about
100 m (Fig. 11). Apparently both the density, that is, the crude number of individuals, and size of
this plant differed in comparison to zones alongside this water course. By surveying each individ-
ual plant in this particular area west of the presumed well, it became clear that the population had
developed better in this small, straight corridor due to the ancient canal. It may be assumed that
the canal’s cross section prevents water infiltration and therefore provides a much better habitat
for Aizoon canariense compared to the surrounding area. Thus, the canal-like structure may pre-
vent the loss of water and thus preserve water for a longer period. Therefore, higher plant density
can be taken as a kind of crop mark as known from aerial photographs. As pointed out in Fig. 11,
the survey of individual Aizoon canariense plants is a strong indication of a straight corridor sug-
gesting ancient canal remains west of the presumed well. Nevertheless, one cannot exclude that
this higher density was caused by other structures, e.g. walls.

Tentatively, the following interpretation of the hydrological investigations in Compounds A and
B can be offered. A major trading point on the incense road Tayma’ would certainly have had to
deal with a large number of guests with mounts and pack animals, which had to be supplied with
water. It seems possible that either Compound A or B, lying at the edge of the settlement, was used
for this purpose. Perhaps one of the wells was utilized to supply a drinking trough for animals.

3.2.3 FLOOD ENDANGERMENT, FLOOD PROTECTION AND FLOOD CONTROL
GENERAL ASPECTS

From prehistoric times onwards Tayma’ may have been endangered by several wadi stretches
running in a north-northeasterly direction and it must have been an ongoing challenge to deal with
these hazards. In spite of this danger, the oasis was in close proximity to these wadi stretches.
Therefore, there must have been good reason for settling in the area, today known as Qrayyah.
Certainly the main reason must have been the easily accesible, reliable supply of water from sev-
eral sources within Qrayyah as described above.

Flash floods often occur in arid environments and are a result of heavy rainfall, mostly in
mountainous regions. Since there is little vegetation in these rocky areas with high surface slope
and low permeability, which could retain the rainwater, most of the rain water becomes surface
runoff immediately. This then forms a flash flood which sometimes reaches a settlement with high
impact, even though no rainfall may have occurred in the area itself. The destructive potential of
these flash floods is based not only on high flow velocity (and with that on high shearing stress),
but also on enormous bed loads that are transported with them. Therefore, flash floods in arid en-
vironments are considered to be one of the most dangerous hazards for communities living in the
sphere of influence of such wadis.

ENDANGERMENT OF THE WESTERN WALL
Considering the many sections of the wall system at Tayma’ in combination with the topographic

situation, it is noteworthy that the southernmost part of Compound B was particularly exposed
to flash floods. Furthermore, the whole western part of the wall (enclosing Compounds B and

18 Personal communication with Drs. Reinder Neef (German Archaeological Institute, Scientific Depart-
ment at the Head Office) and Prof. Dr. Harald Kiirschner (Free University of Berlin, Faculty of Biology).
See also contribution of Kiirschner — Neef in this volume.
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Fig. 10 Map of the southern part of Compound A showing contour lines (interval 1 m) as well as several
hydro-technical findings. Surveyed as well as reconstructed canal sections may indicate a possible system
for water distribution in this area.
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C at their western fagade) was and still is endangered by flash floods. Before the addition of
Compounds A and B, the southern stretch of the outer city wall was extremely exposed, too.

The specific courses of former wadi beds could not be determined for they are dynamic
and, thus change frequently. In particular, west of today’s main wadi, which is situated west
of Qrayyah, a flat plain some 200 m wide probably enabled the wadi to change its course af-
ter certain flooding events. To locate the former courses of the wadi, the level of outcropping
bedrock must be evaluated. The supposed Precambrian bedrock has a higher resistivity against
shearing stress than fine grained sand of Holocene origin. High shearing stress rates occur dur-
ing flooding events.

South of Compound B (approx. 40 m outside of the city wall) some rectangular structures
on the surface were found (location cf. Fig. 5) which might have been employed as wave traps
to protect the city wall against occurring flash floods. However, they rather seem to be burials
similar to those discovered south of the walled settlement at the sites of al-Nasim and Rujum
Sa‘sa‘ (A. Hausleiter, personal communication).

As confirmed by geoarchaeological investigations, the construction of the outer wall enclos-
ing Compound C was accompanied by the first permanent settlement at Tayma® and therefore
with a regulation of the nearby wadis. The wall in Square C1 (Fig. 5) was built on top of fluvial
wadi deposits. After the outer wall was constructed, sand dunes accumulated very quickly due
to prevailing westerly winds. This part of the outer wall was buried under sand dunes until the
first half of the 2" millennium BCE, giving a terminus ante quem for the erection of the outer
city wall as confirmed by OSL-dates (Klasen et al. 2008; Engel et al. 2009).

Excavations outside of the outer wall in Area A (location cf. Fig. 12), ca. 150 m south of
Square C1, also revealed sand dunes with very little shearing stress resistivity (Eichmann et al.
2006b, 107). A building in Area A dated to the late 2™ or early 1% millennium BCE was built
on these dunes.

Thus, the outer city wall at these specific sites (between Square C1 and Area A) presumably
never had the function of flood protection, albeit its erection perhaps was intended to block
flash floods. The aeolian sediments, forming the sand dune, would have been eroded by hydrau-
lic sluicing during each flash flood. Hence, this part of the city wall was probably never exposed
to such flooding over the past ca. 4 millennia. This hypothesis does not apply to other sections
of the outer city wall, of course. To prove this thesis, similar investigations determining the age
of sand dune deposits along the outer fagade of the city wall are needed.

Cowmprounp C

Compound C is enclosed on the western side by the outer wall and on the eastern side by the
inner wall. The outer city wall bends in the southernmost part of Compound C in an easterly
direction, while the inner city wall was perhaps erected as a fortification with a ditch in front
of it. The situation at the presumed intersection of both walls north of Compound C remains
unclear yet.

There are some indications that not only Compound C, but also parts of Compound E were
flooded, possibly after the erection of the outer wall. Perhaps the installation of the inner city
wall with the ditch along its western face was a flood protection measure. The aforementioned
shift of the settlement from Compound C to Compound E during the Middle to Late Iron Age
(i.e. approx. 9" to 7" century BCE) may perhaps be explained by the ongoing threat of flood.

Indications of one or several flood events in Compounds C and E consist of partly massive
silty packages, such as those deposited during floods, when the runoffis retained or calmed down,
respectively. Within Compound C in a small sounding in Square C8 (location cf. Fig. 12) silty
sand layers with a thickness of more than 1 m were found. The level of this layer was between ca.

161



K. Wellbrock, P. Vo3, B. Heemeier, P. Keilholz, A. Patzelt, and M. Grottker

Fig. 11 Detail of area west of presumed well in Compound A. Along the alignment of one studied canal the
population of certain species (Aizoon canariense) prevailed in higher density. This indicates the course of
the canal for a stretch of nearly 100 m.
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822 and 823 m a.s.l.”® Finally, east of the inner wall (already in Compound E) such silty packages
were also found in Square C4/C5 (Schneider 2010, 15; cf. Fig. 13b).

A rather likely spot for a breach in the outer city wall is a gap ca. 120 m southeast of Area A (cf.
Fig. 12) for which no archaeological explanation (e.g. a gate) exists. Runoftf would have tended
in a northeasterly direction across Compound C and finally reached the original wadi bed again at
the supposed intersection of inner and outer city wall southwest of Area Z. The surface in the gap
itself is today ca. 827.50 m a.s.l. Georadar prospecting indicated that the bedrock here is only
2 m below the surface (Neubauer — Loecker 2004, 19-21; Eichmann et al. 2010, 104-107). This
correlates with the wadi bed east of the gap, which is at 825.50 m a.s.l. The deepest point within
Compound C was approx. 821.60 m a.s.l. immediately south of Squares C2 and C3. And finally,
between this point and the northern wadi bed a small barrier was observed with an elevation of
821.80 m.a.s.] at its lowest point (cf. Fig. 12).2°

The georadar prospection performed in the gap in the outer wall south of Area A also suggests
a linear structure parallel to the outer wall only 50 cm below the surface. This has been interpreted
as a mud brick wall.?! Further, georadar prospection indicate further walls to a depth of 2 m below
the surface just west of the gap in the outer wall (cf. Fig. 12).

If a failure of the outer wall happened at this spot, quite likely no remains that had been erected
before would be preserved. Whether these walls are younger than the presumed flooding of Com-
pound C remains to be demonstrated. To prove this, detailed archaeological investigations are
necessary. Nevertheless, the dating of these presumed mud-brick remains will provide a terminus
ante quem for the last possible flood event in this gap.

It is also possible that the deposits came into the Squares C8 and C4/C5 accidentally, in the
course of a flood from the north. This could explain why deposits have been found inside the inner
wall.

Such an event seems conceivable in a backwater (perhaps higher than usual during the peak
flow), which might have been caused by a blockage in the downstream reaches of the wadi. In
such case the water level in Compounds C and E was perhaps barely 823 m a.s.l. In this state bed
loads would have been deposited in Squares C8 and C4/C5, but not in Area O due to its higher
elevation (see the flood plain in Fig. 12). Also, similar deposits should be found in the central
area of Compound C where the level today is less than 822 m a.s.l. Furthermore, low-lying areas
in Compound E (e.g. the hypothesised spring lake at approx. 819.80 m a.s.l.) would not have
been affected, because a small barrier running east-west and perpendicular to the inner wall at a
level of at least 824 m a.s.l. would have prevented this.

A rather small gap directly south of Square C1 may also be related to the flooding of Com-
pound C. But, in light of the modern topographic situation and for hydraulic reasons,?* a failure
of the outer wall near C1 is unlikely.

Finally, whether Compound C was flooded or not after the erection of the outer wall could not
be verified. An investigation of the gap south of Area A is particularly needed. Also, with regard
to the function of the ditch at the western base of the inner wall, no clear idea was gained as to
whether or not it had a hydraulic function at all.

1% A sounding in the southwestern corner of C8 reached bedrock at 2.4 m below the surface. According to
a recent survey the surface lies approx. at 233.40 m a.s.l. (cf. Fig. 12). Above the bedrock the layer of sand
mixed with silt was identified (cf. A. Intilia in Eichmann et al. 2011, 71-79, Square C8).

20 This survey is correlated with today’s surface and, therefore, does not consider morphodynamic changes
(e.g. moving sand dunes) of the last millennia.

2l ¢f. Square F of Neubauer — Locker 2004, 19-21.

22 Square C1 is not situated at the undercut slope of the wadi stream. Therefore, the erosion of the sand dune
and finally of the wall seems rather unlikely.
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Fig. 12 Topographic map indicating different phases of sections of the wall, probable flood protection
measures, as well as possible locations for gaps in the outer wall in the vicinity of Compound C.
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Fig. 13 Massive silt deposits east of the inner wall within Compound E (in Square C4/C5). a) The sedi-
ments have a thickness of partly more than 1 m; b) The wall was set against the sediments indicating that
the wall is younger than the deposits.
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3.3 WATER MANAGEMENT OUTSIDE OF QRAYYAH
3.3.1 GENERAL ASPECTS

Since Tayma’ played a prominent role in trade along the incense road, it may be assumed that
the oasis had a demand for a huge amount of irrigation water in ancient times. Irrigation water at
Tayma’ must have been obtained from ground water or surface runoff. The possibility of rainfed
agriculture can be excluded in view of annual precipitation rates of less than 150 mm a™.

A large number of presumably ancient wells are found in the palm garden, some of which
are still in operation today, suggesting irrigation by means of ground water, although several
features at Tayma’ and elsewhere in the area hint at for the use of surface water as well.

It should be noted that the amount of water needed for irrigation in arid environments far
exceeds that required by human communities. Also, the yield of the wells should be compared
with the volume of surface runoff after wadi systems are activated. This is normally much larger
than a well yield. However, ultimately the seasonal difference in water availability of both sys-
tems has to be considered in tandem with the growing seasons of agricultural plants. In many
cases, therefore, conveyance of water is essential, as proposed by Fahlbusch (2004a, 6). On the
other hand, one or two reliable rainfall events each year might provide sufficient water for irri-
gation, if the soil is suitable. Such a system, based on two monsoonal rainy seasons each year,
was exploited at Marib during the late Bronze/Early Iron Age (Schmidt 1993; Vogt ef al. 2003;
Brunner 2004). An outstanding example of the application of multiple water management strat-
egies in order to use and retain a wadi’s surface runoff is provided by Jawa, northern Jordan, in
the Bronze Age (Helms 1981).
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3.3.2 PREVIOUS INVESTIGATIONS

East of Qasr al-Hamra (i.e. east of Compound W) is a large area that covers almost 100 ha, which
was identified by Bawden et al. (1980, 79—80, pl. 61b) as a system of agricultural fields (location
cf. Fig. 17). It was described by Bawden et al. as several parallel ridges, each with a height of
about 50 cm and consisting of sabkha sediments and linear arrangements of stones. The raster
of this straight scheme oriented in a southwest-northeast direction according to the surface slope
was determined at 25-40 m. The ridges were identified over a length of about 500 m, before their
lower reaches disappeared into the sabkha. The whole system was interpreted as a gravity-flow
irrigation network with canals on top of the ridges. In their upper reaches a long ridge (interpreted
as the main canal) with a total length of at least 850 m runs with a slight slope from southeast to
northwest.? These features imply the existence of a rich water source somewhere southeast of this
district. During an examination of this area at levels between approx. 803 to 807 m a.s.1. in 2008,
the system as described by Bawden ef al. was hardly recognizable. Only a few traces of possible
ditches and several ridges were found, but no system as such could be reconstructed.

In the course of test soundings during the early 1980s at least two underground water canals
were found (Livingstone et al. 1983, 102—103, P1. 83). The first is located in the modern palm
oasis about 1 km east of Qrayyah (cf. Fig. 17); it was discovered during work on an adjacent
road. A tunnel was cleared to a total length of 13 m which had a height of 1.95 m and a width of
1.50 m; it runs from south to north. Pottery samples found within the tunnel are indicative of an
ancient access hole. Also, an ancient well was situated just north of this tunnel (see above). There
is no further information about the construction or the inclination of the tunnel; because it was not
discovered during recent investigations, its function remains unclear. Most likely it was a tunnel
for conducting water (not a ganat in the classical sense) linked to the aforementioned well to the
north of it.

Further, another underground canal was found east of the western stretch of the wall immedi-
ately north of Qasr al-Radm (Livingstone et al. 1983, 103; see our Fig. 17). The top of this section
was discovered 5 m below the surface. It was cut into the bedrock and had a width of 1.0 m and
a height of 1.5 m. Like the underground tunnel mentioned above, this section was not discovered
by recent investigations. Therefore, an assessment of it is hardly possible. Nevertheless, the ad-
vantage of an underground water distribution system is that it prevents the loss of water due to
evaporation.

If the location of the second canal is reconstructed correctly and the level of the reconstructed
canal bed was at approx. 809 m a.s.l.,>* the conveyance of water to the agricultural area east of
Qasr al-Hamra (see above) would seem possible in gravity-fed canals. This canal perhaps is to be
aligned with the long ridge or canal noted by Bawden et al. (1980; see above). Such a canal would
have had an estimated hydraulic capacity of perhaps 70 I/s (i.e. barely 6,000 m* each day).? This
amount of water would have supplied a huge area of farmland (e.g. an area of 30 ha could have
been irrigated with 20 mm of water each day). Although these are rough estimates, they do seem
plausible. Compared to the agricultural area east of Qasr al-Hamra, which, according to Bawden

2 Bawden et al. (1980, 80) stated that the long ridge that ran perpendicular to the parallel series of ridges
(these are in southwest-northeast orientation) slopes from southwest to northwest which is all but impos-
sible. The location of this long ridge as seen in Bawden ef al. (1980, P1. 61b) in correlation with modern
surveying strongly suggests a slope from southeast to northwest.

2% The location of the tunnel is about 1.5 km northwest of Qrayyah at approx. E 454700; N 3057300
(UTM 37N, WGS84). The surface at this site is roughly 816 m a.s.1. (according to the DEM, Fig. 17). The
cover of the tunnel with a height of 1.5 m was found 5 m below the surface. The covering itself had a thick-
ness perhaps of approx. 50 cm.

** The hydraulic capacity of a rectangular canal with 5 = 100 cm; slope of 1/1000; k-value of 40 m'?/s and
assumed flow depth of 20 cm. Calculated after Manning and Strickler.
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et al. was 100 ha (see above), this amount of water is not sufficient to supply the whole area. This
suggests that there was another source of water to irrigate these fields.

However, the origin of the water that charged this canal remains in question. Most likely
ground water from one or more wells was conducted to the palm garden. However, no estimate
of the yield of such wells is possible until a geological outcrop in their vicinity reveals the soil’s
properties. Also, the possibility of obtaining ground water by means of a ganat should be consid-
ered. It is unlikely that this canal was supplied by surface runoff.

During his investigations at Qasr al-Radm, Abu-Duruk (1986, 31-32) found some hydrau-
lic features which should also be mentioned (location cf. Fig. 17). Within Enclosure A in Qasr
al-Radm was a well cut into the bedrock, but without any masonry. Although the well was filled
with sand and rubbish which was not excavated, Abu-Duruk states that it is ‘early’. In the vicinity
of this well a stone with rope-marks was found, indicating long-term use of this water source.
Further, Abu-Duruk describes a cistern with an area of 4 x 8 m, which he interpreted as a kind of
a distribution basin for several nearby irrigation canals (c¢f. Knop — Hausleiter 2016).

Finally, further underground water distribution systems are described by al-Najam (2000).

3.3.3 (GROUNDWATER SOURCES

Because artesian aquifers are most likely to be found in Tayma’ (see above), the use of ground
water for human needs as well as for irrigation is likely. Most ground water is supplied by wells,
whose shafts extend to a ground water layer and, thus, enable the conveyance of water very
easily. In today’s palm oasis many wells can be found. Because the methods of obtaining water
and transferring it to the fields have not changed significantly during the last centuries or perhaps
even millennia, in many cases these structures can aid in developing an understanding of ancient
irrigation techniques. Normally, ground water is lifted to the surface by the use of a pulley or a
shaduf and then directed to the fields by means of gravity in canals. Such a system is thought to
be attested in the southern part of Compound A, too (see above).

Another method of obtaining ground water is by means of ganats. It is widely accepted that
ganats already played an important role in terms of water provision in Persia, northern Meso-
potamia, Armenia, Pakistan, Oman and Afghanistan in the mid-1* millennium BCE. Since that
time knowledge of this technique has become widespread in Arabia, the Middle East, north Af-
rica and China (cf. Garbrecht 2004, 95-97).

Qanats have an underground gallery with a very low slope. This gallery cuts into an aquifer and,
thus, leads the ground water to the surface, which requires that the surface’s slope is greater than
that of the gallery. Due to the inclination of the ground surface, dipping towards the north (cf. Fig. 1
and Fig. 17) and because the ground water level is not very deep, the employment of ganats at Tay-
ma’ generally seems possible although there is no evidence of any ganats at Tayma’, yet.

The most famous well at Tayma’ is the so-called Bir Haddaj, a nearly rectangular draw well
with a diameter of ca. 18 m.?® Located in the centre of the present-day palm garden, this well is
supposed to be one of the largest in the Arabian Peninsula (Eichmann ez al. 2006a, 165). Up to 99
camels were able to draw ground water by means of an inclined plane and a pulley for irrigation
purposes at the same time (Philby 1957, 84; al-Najam 2000, 193).

On the western edge an opening in the well’s shaft some 6 m below the surface was observed
in 2008 directly above the water table which was at ca. 802 m a.s.l. Because local sources mention
a ganat-system that perhaps fed the well, this orifice was examined more closely. The result was
the discovery of a gallery with a height of barely 2 m and a width of ca. 1 m; its course runs for

26 Al-Najam (2000, 193) quotes the inner diameter of the Haddaj-well to be 65 m. Surely the circumference
was meant here.
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3 m in a western direction before bending to the north for another 3 m (Fig. 14). Therefore, this
structure is not a ganat, which normally has a length of several kilometres or more. Perhaps this
gallery was hewn into the bedrock at a spot at which there was already a natural fissure in order
to increase the infiltration area and, thus, the yield of the well.

Recent investigations have revealed neither evidence for ganats nor any new findings of
underground canals in Tayma’. Qanats are in northwestern Arabia only known in northwestern
Arabia at the present-day oasis of al-‘Ula some 130 km southwest of Tayma’ (Nasif 1983).

3.3.4 SURFACE WATER SOURCES

The use of surface runoff for irrigation entails a raising of the water level by means of a di-
version dam or weir. By retaining the runoff and, thus, increasing the water level for a certain
time span irrigation canals could be charged. This technique has a long history and presumably
was first employed in the form of small check dams as early as the 7% millennium BCE on the
Arabian Peninsula.”” Evidence for diversion dams linked to an irrigation network and dated to
the second part of the 3™ millennium BCE have also been found.”® Also at Marib (Yemen) the
earliest irrigation systems which utilized dams are dated to the 3™ millennium BCE (cf. Scha-
loske 1995, 3). Irrigation by means of wadi runoff was probably carried out already in the 4%
millennium BCE at Tall Hujayrat al-Ghuzlan (Heemeier et al. 2009, 264).%

South of Compound W a small wadi about 400 m long was found which drains an area
of perhaps 1.8 km? into the sabkha north of it.3° It is cut nearly 4 m into the bedrock, which
flanks the wadi on both sides. In the lower reaches of this wadi the remains of an earthen dam
nearly 3 m high were found (Fig. 15a).>! The length of the dam’s crest, whose level is ca.
813.50 m a.s.l., is roughly 33 m, as is the narrow wadi. Today the dam is partly destroyed; re-
mains showing its cross section exist only on both banks.

Obviously this dam was erected for raising the water level and charging irrigation channels.
After surveying the wadi bed upstream from the dam by means of DGPS, the storage capacity
of the dammed lake was estimated at ca. 10,000 m3. Taking a peak runoff-coefficient of 0.8 into
account, the maximum precipitation height for a single rainfall event was calculated at 7 mm,
before overtopping and presumably damage to or even the destruction of the dam would occur.
It is likely that such precipitation height would have been exceeded several times each year.
Since no indications of a regular outlet or spillway for the dam have been found, the overflow
of water on top of both banks seems likely.

Indeed, on both banks of the wadi canal-like structures have been found (Fig. 15b). One of
these leads to the west, the other one to the east, towards Qasr al-Hamra. Perhaps, the latter
canal provided water for the gasr itself or for irrigation purposes linked to the aforementioned
ancient farmland east of it, as described by Bawden et al. (1980; see above). Because the dam’s
crest is situated at least 8 m higher than the fields,* irrigation seems to be conceivable. As
explained above another source of water for these fields, besides the canal coming from the

27 Jafr basin, southern Jordan: Fujii 2007; southern Arabia: McCorriston — Oches 2001.
28 In Maysar region and in Bat; cf. Hiser 2004.

2 For the evolution of water management strategies in the southern Levant and northern Arabia from the
Neolithic Age through Antiquity see: Wellbrock et al. 2012.

30 The catchment area of this wadi was estimated from remote sensing data using the SRTM-dataset.
31 The location of these considered dam remains is: E 453250; N 3057850 (UTM 37N, WGS84).

32 The level of the dam crest today is approx. at 815.30 m a.s.l. Due to erosion the crest could have been
somewhat higher in former times. The level of the supposed ancient fields east of Qasr al-Hamra: 803 to
807 ma.s.l.

168



Water Management

Fig. 14 Orifice at the western side of Bir Haddaj shaft. a) First section that leads in westerly direction for
3 m; b) Second section of the gallery after bending in northerly direction for another 3 m.
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southeast, is likely. This dam with its canal could have been such a water source. However, until
detailed archaeological investigations of this dam have been undertaken and its remains dated,
any hypothesis is speculative.

In general the operation of dams at Tayma’ is conceivable, since this technique of water
procurement was well known in Arabia by the Bronze Age (Fahlbusch 2001). During the Na-
bataean period the operation of such systems is likely, since the Nabataeans were famous for
their waterworks (Bellwald 2008).

34 SA4BKHA
3.4.1 ENVIRONMENTAL SETTING

The sabkha is an endorheic depression without outflow north of the modern palm-oasis of
Tayma’. It covers about 20 km? (¢f. Engel et al., this volume; Dinies et al., this volume). The
deepest point of the sabkha is about 801.5 m a.s.l. The northern margins border a steep, partly
vertical escarpment with an elevation of over 840 m a.s.l. Along the southern side of the sabkha
a very gentle slope at the transition to the oasis can be seen at a level of about 804 to 820 m a.s.1.

The hydrological system of the sabkha represents a feature of the former water-management
and cultivation systems at Tayma’. Surface water of the catchment area would have accumulated
in the topographic depression and formed a paleo-lake during the early Holocene (ca. 10,000 to
9,000 cal BP). However, due to climate change and diminished rainfall the quantity of evaporat-
ing water exceeded the discharge; the water level decreased and finally caused a slow salinization
of the sabkha. The decreasing water level probably enabled the agricultural use of farmland at
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Fig. 15 Remains of a dam about 500 m southwest of the Qasr al-Hamra. a) Eastern cross section of dam
with a height of approx. 3 m; b) Remains of a conceivable canal with a course towards the east.
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the transition zone to the palm-garden and subsequently triggered the development of the oasis.
Most likely, an earthen dam crossing the sabkha in a west-east direction was protecting farmland
against episodic (or periodic) flooding during the mid-to-late Holocene (c¢f. Schneider 2010, 4-5).
This assumption is supported by the finding of presumably ancient farmland east of Qasr al-Ham-
ra (see above; Bawden et al. 1980, 79—-80).

At present the depression is salty marshland, which is only flooded after episodic rainfall in
winter. The bottom of the sabkha consists of thin layers of silt and clay. Intermediate layers con-
sist of evaporates, i.e. gypsum, mineral salt or anhydrite.

In order to identify the level of the bedrock which likely underlies the Holocene sediments
within the basin, several ERT-profiles were recorded. Because of very high salinity the sediments
have exceptionally low resistivity values (< 20 Qm). Therefore the assumed bedrock was not
found but rather the location of a former shoreline of a saline, perennial or periodic lake. Fig. 16
shows a possible shoreline of a palaco-lake where a transition from very salty to less salty areas
is recognizable.®® Interestingly, today’s surface at this transition has a level of ca. 810 to 813 m
a.s.l. and thus correlates with the minimum water level of the proposed perennial early Holocene
lake (see below).

Today salinization continues due to very high reference evapotranspiration rates of approx.
1,700 mm a™! (Trabucco — Zomer 2009). The drainage water of the palm-oasis causes a continuous
supply of water and therewith salt minerals. Although this drainage water has a small discharge
compared to surface runoff from the catchment after rainfall events, salinization continues perma-
nently, particularly at certain spots along the sabkha’s southern margin.

In total, seven or even ten episodic wadis are supposed to enter the sabkha today, which issue
from different directions (Philby 1957, 83; al-Najam 2000, 193).3* Additionally, a source of the
10" century AD mentions a perennial river (cf. ibid.). This ‘river’ is likely to have been fed by

33 Profile 26 is situated in the north-western part of the sabkha. The centre of the profile is: E 453850;
N 3060490). Profile 27 was recorded in the north-eastern part. The centre of this profile is: E 457730; N
3059380. Both are running from north to south. Coordinates are in UTM 37N, WGS84.

34 Not all of the mentioned wadis have been identified in the course of our recent investigations.
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springs in the foothills south of Tayma’. But, because this is the only source which mentions a
perennial ‘river’ this information should be handled carefully. Maybe this was a small creek rather
than a river with little impact on the water budget of the sabkha. Today the entire catchment area
of the sabkha adds up to barely 660 km?.

By means of DGPS-surveying the topography of the sabkha was recorded in order to obtain the
capacity curve (relationship between lake’s surface and stored water volume) of this depression.
These data were merged with SRTM-Data for an area of the palm-oasis that could not be surveyed
satisfactorily.® Finally a Digital Elevation Model (DEM) of the sabkha was made (Fig. 17).

3.4.1 BRIEF SUMMARY OF CLIMATIC HISTORY

Holocene climate fluctuations are believed to have had a major impact on the palaco-environment
of the Arabian deserts and their margins. Fluvial and lacustrine geo-archives such as wadis
or palaeo-lakes, along with sand dunes, speleothems and marine basins offer an opportunity
of reconstructing locally and regionally specific climate conditions. Although many palaeo-
environmental investigations of the southern and south-eastern part of the Arabian Peninsula have
been undertaken in recent years, there is still a lack of reliable information from northern Arabia.
Generally, the northward shift of the Intertropical Convergence Zone (ITCZ) and thus monsoonal
precipitation is accepted for the southern part of the Arabian Peninsula (Fleitmann et al. 2003;
Burns et al. 1998; McLaren et al. 2009), but seems to be restricted to the area below approx. 23
to 24° N (Fleitmann et al. 2004).3

Geoarchaeological analyses provide evidence for the minimum water level of an early Holo-
cene (approx. 10,000 to 9,000 cal BP) lake of at least 811.5 m a.s.l. based on barnacles attached
to exposed bedrock already revealing a saline environment (cf. Engel et al., this volume), thus
forming the basis of our palaco-hydrological model.

Probably simultaneous with a climate shift during the early Holocene and a changed water
resources pattern, settlement conditions changed as well. Therefore, climate shifts have to be seen
in relationship to water management and settlement.

The early Holocene humid period was succeeded by a drier phase. In the mid-Holocene this
general trend to today’s hyper-arid climate was again interrupted by a more humid period which
ended at around 5,200 BP (Bar-Matthews — Ayalon 2011, Weninger et al. 2009, Staubwasser —
Weiss 2006). It is believed that this mid-Holocene humid phase was drier than that of the early
Holocene.

3.4.2 PALAEO-HYDROLOGICAL MODELLING FOR THE EARLY HOLOCENE HUMID PERIOD

The approach based on the water balance equation
The water balance equation assumes that the inflowing water volume must equal the outflowing
water volume for a certain time span in a contemplated system. Assuming a constant water level

35 In the palm-oasis DGPS-surveying hardly was possible due to shielding palm fronds. SRTM-data
representing settled or plant covered areas have to be handled very carefully because the determination
of the elevation of earth’s surface in such areas is hardly possible by the used radar technology. Therefore
SRTM-data has been compared with the little DGPS-data available in these areas. Afterwards a gentle
elevation-adaption of SRTM-data to DGPS-data has been conducted before both datasets have been merged.

3% For more detailed information regarding the climatic fluctuations of the Arabian Peninsula during
Holocene and geoarchaeological investigations in the sabhka of Tayma’, see the contribution of Engel ef al.
(this volume) and Engel et al. 2012. For more recent investigations regarding the sabkha of Tayma’ and the
palaeoenvironment in general see Dinies et al. 2015, Enzel et al. 2015, Engel et al. 2016, Enzel et al. 2017).
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Fig. 16 Geoelectrical tomographies performed at the northern escarpment of the sabkha, showing very
salty material within the depression and the location of a conceivable former shoreline.
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throughout the year this hydrologic water balance equation has to be solved. This means that the
annual runoff volume of the endorheic drainage basin of the sabkha must be equal to the annual
infiltration and evaporation rates. The sabkha itself simplifies the system because it has no surface
outlet (e.g. a river or wadi).

The model was set up for the early Holocene humid phase for which the minimum water level
of a stable lake was determined (see above).

Setting up of a Digital Elevation Model (DEM)

Based on the DGPS-survey of the sabkha the capacity curve could be determined using common
GIS-applications. Fig. 18 shows the function of the lake’s surface and stored water volume rely-
ing on the water level. Morphodynamic changes of the surface terrain within the sabkha which
probably took place during the last roughly 9,000 years have been ignored since they would have
only had a minor influence. Morphodynamic changes mainly would have resulted in a lifting of
the sabkha’s bottom due to blown sand and bed loads transported by the wadis, respectively, thus
influencing storage capacity. The lake’s surface is dependent only to a minor extent on the stored
water volume if more than ca. 120 mio. m?® are already retained. Since infiltration and evaporation
are depending on the lake’s surface, the influence is not that relevant.

The surface is increasing very rapidly at low water levels of more than 804 m a.s.l. due to
the very gentle slope of today’s surface. Finally the lake’s surface and the stored water volume
for the assumed water level of the former Holocene lake of 811.5 m a.s.l. could be estimated at
1,845 ha and 116 mio. m?, respectively.

Determination of model parameters

To estimate annual infiltration the infiltration, capacity of the silty soil, sand- or limestone at the
bottom of the sabkha of 10 m s has been considered according to empirical val-ues. Since the
annual infiltration volume has been found to be ca. 2% of the annual runoff volume for this as-
sumption, further evaluation is unnecessary.

Runoft-coefficients » which represent the runoff concentration pattern in the catchment have
been evaluated. Mean runoff-coefficients characterise the percentage of the annual amount of rain-
fall becoming surface runoff and therefore are essential for solving the water balance equation. The
most important hydrological components during rainfall events in arid or semi-arid environments
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Fig. 17 Digital Elevation Modell (DEM) of the sabkha, based on DGPS-surveying merged with SRTM-da-
ta. Marked in light blue is the assumed shoreline of the former lake at a water level of 811.5 m a.s.1.
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are their intensity and duration, runoff and infiltration rates, hence evaporation and interception can
be ignored because of little or no vegetation.

Runoff-coefficients take the soil type, the mean surface slope as well as vegetation patterns and
seasonal as well as temporal distributions of singular rainfall events into account. Further the size
of the catchment has an impact on the runoff coefficient. The bigger the catchment, the bigger the
transmission losses of surface runoff in wadis are considered to be.

To evaluate all these influences is hardly possible, particularly if a model represents a palaco-
scenario. But, because the inital hydrologic conditions of rainfall events in arid and semi-arid
regions are extremely dry, only the soil type has a major impact on the runoff-coefficent. Sen (2007)
established an empirical correlation which fits very well a long-term water balance in arid and
semi-arid environments. For typical rock outcrops and surfaces in arid or semi-arid environments
he gives empirical values to evaluate the runoff-coefficients (¢f. Tab. 1).

The catchment of Tayma’ exhibits mainly soil types B and C of Table 1. But, since quaternary
deposits predominate, runoff-coefficients in a range from » = 0.25 to 0.35 have been taken as a
basis for the calculations, whilst » = 0.30 is supposed to be most likely.

Solving the water balance equitation®

For solving the hydrologic water balance equation, at first a certain annual precipitation rate was
chosen. Afterwards, the monthly distribution of rainfall and reference evapotranspiration reflect-
ing today’s climate was assumed (rainfall in winter, high evaporation rates in summer).

It should be noted that orbital parameters influencing solar insolation and potential
evapotranspiration among other things, have varied since the Holocene (Claussen et al. 1999,
2037). Therefore, an annual reference evapotranspiration, of 1500 = 100 mm a’! seems plausible.
Denser cloudiness during wetter periods would have decreased reference evapotranspiration in
comparison to today’s 1700 mm a’'. The assumed monthly values for precipitation height and
reference evapotranspiration are presented in Fig. 20.

Monthly rainfall was expected to occur as singular rainfall events in order to nullify
transmission losses of light rainfall events. Finally the monthly runoff volume based on monthly
precipitation rates was calculated. Using the capacity curve (Fig. 18) the surface relying on stored
water volume for each month was determined and hence the monthly infiltration as well as the
monthly evaporation volume could be calculated. For the calculation of the next month another
initial water volume taking the changes of the previous month into account was applied, and so
on. Finally, after the calculation of each month of a year, the hydrologic water balance equation is
fulfilled (the initial stored water volume has to equal the final water volume). Therefore, the annual
precipitation rates for certain reference evapotranspiration rates as well as runoff coefficients
were varied until this balance was obtained. The results of these calculations for an initial water
level of 811.5 m a.s.l. depending on these three parameters are shown in Fig. 19.

Therefore, the annual precipitation rate for the early Holocene humid period was estimated
at 150 =25 mm a’! assuming an annual reference evapotranspiration rate of 1500 + 100 mm a™’.
These estimations are based on today’s climate with certain annual distributions of rainfall and
evapotranspiration (cf. Fig. 20).

For the Pleistocene and probably more humid lake-period (approx. 34,000 to 24,000 BP;
cf. Schulz — Whitney 1986) an annual precipitation of 200 + 50 mm a™! was assumed by Wood
— Imes (1995, 267) by means of groundwater-recharging models for the southern part of the
Arabian peninsula. These results are in accordance with the estimate of annual precipitation in
this investigation because the early Holocene lake period is supposed to be less humid than the
earlier one.

37 For a more detailed description of this approach see Engel ef al. 2012.
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Fig. 18 Capacity curve and function for the surface of the water body depending on the water level of
the sabkha. Determined on the basis of the DEM (Fig. 17), derived from DGPS-surveying merged with
SRTM-data. Also, the considered level of the former shoreline as well as its assigned surface and stored
volume are aligned.
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Calculation of an annual water level hydrograph

By means of the seasonal distribution of runoff (calculated on the basis of monthly precipitation)
and reference evapotranspiration (Fig. 20) it has been possible to determine the water level hy-
drograph for the sabkha. For this purpose the monthly evaporation volume as well as the monthly
infiltration volume has been calculated out of the surface at certain water levels. Thus, considering
the inflow to the sabkha, the monthly stored water volume was estimated. Using the capacity curve
(cf. Fig. 18) the monthly water level could be determined (Fig. 21). Therefore a mean annual water
level difference between winter and summer of approx. 80 cm has to be assumed.

The hydrograph shown in Fig. 21 is related to reconstructed mean annual precipitation rates.
Probably there have always been variations in this pattern. It should be pointed out that due to
runoff-concentration after intense rainfall the water level rose within a couple of hours by approx.
30 to 40 cm. Still today after singular rainfall events during wintertime the water level rises sig-
nificantly.

Discussion of results
It could not be proven whether Tayma® actually was affected by the Indian monsoon or not.
Since the model is very sensitive to an adjustment of runoff-coefficients, a monsoon-affected
climate (rainfall during winter and high evapotranspiration rates during summer) leads to annual
precipitation rates in the range of 136 + 23 mm a’'. This range seems to be plausible at its upper
boundary. A monsoon perhaps favoured the oasis with reliable annual rainfall and surface runoff.
These statements are referred to the assumed shoreline of the sabkha at a level of 811.5 m a.s.L.
which was stated to be the minimum water level of a persistent lake during the mid-Holocene. But
a former shoreline at 818 m a.s.l. is also conceivable from a hydrologic point of view. In this case
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Soil type A B (o3 D

Surface Gravel, cobbels, Quarternary depo- | Sedimentary rocks, | Clay, silt, intact rock
boulders, aeolian sits, sand, fracture | weathered rocks,
sand, sand dunes metamorphic rocks

kg 0.15 0.30 0.50 0.75

r 0.14 0.26 0.39 0.53

Tab. 1  Runoff exponent values and runoff coefficients for different soil types in arid and semi-arid
environments (after Sen 2007).
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the lake’s surface would have been ca. 22% larger. Due to a higher evapotranspiration volume the
annual precipitation rates would be in the range of 180 = 30 mm a!, which still seems to be plau-
sible at its lower range. A persistent lake at a level of 818 m a.s.l. would have had its shoreline in
close proximity to Qrayyah. For the development of the community this would have had a major
impact even if the water of the sabkha was saline.

Our model aims for the reconstruction of early Holocene precipitation rates and thus the
parameter of any hydrological investigations. Of course, also during the mid-Holocene humid
phase, which is believed to be less humid, a palaco-lake may have formed in the sabkha of Tay-
ma’. With less precipitation, however, this was probably periodic rather than perennial. Since we
do not have any archives representing this phase yet, we cannot verify this hypothesis. It should
be pointed out that some of the results here have been questioned in the meantime (in particular:
cf. Engel et al. 2012 and the answer Enzel ef al. 2015). The authors agree that there is some revi-
sion necessary which is in preparation.

4 DUMAT AL-JANDAL
4.1 (GENERAL SETTING OF THE OASIS

Dumat al-Jandal was the subject of hydrologic investigations during a three-day campaign in spring
2007 by kind permission of the (then) Deputy Ministry of Antiquities and Museums. Because of
the short time available only a coarse idea of the hydrologic situation in the past could be gained.
The settlement is located in Al-Jawf province some 270 km northeast of Tayma’ (cf. Fig. 1; for
most recent excavation results of the Saudi-Italian-French expedition see Charloux — Loreto 2014;
Charloux — Loreto 2016).

Concerning the natural hydrological setting, the settlement can be divided into three different
areas, as is the case with Tayma’: the sabkha, the palm oasis, and the ancient and modern set-
tlement. These elements are located at different elevations: the sabkha is situated at the lowest
level (580 m a.s.l.), the settlement at the uppermost (630 m a.s.l.), while the palm oasis is found
in between (cf. Fig. 22).

The hydrologic system of the sabkha represents the probable precondition of former water
management and cultivation at Dumat al-Jandal. Surface water could have accumulated in a
topographic depression and formed a persistent, periodic or episodic inland lake. However, the
evaporating water quantities exceeded the discharge, the water level decreased, and this caused
a slow salinization of the sabkha. The system is comparable to that of Tayma’, and therefore is
suitable for investigations similar to those presented above.

The palm garden represented an important part of the agricultural regime in the ancient oasis
of Dumat al-Jandal. Perhaps a decreasing water level allowed the agricultural use of the palm
garden and subsequently caused the development of the oasis, making irrigation and drainage
systems necessary.
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Fig. 19 Reconstructed annual precipitation and reference evapotranspiration rates for different mean run-
off-coefficients and an equal water balance at a water level of 811.5 m a.s.l. of the sabkha. As shown in this

figure, a climate shifting from wetter conditions in early Holocene to nowadays hyperarid climate could be
assumed.
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Fig. 20 Reconstructed seasonal distribution of precipitation and reference evapotranspiration for early
Holocene according to today's climate pattern.
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Fig. 21 Annual water level hydrograph for the sabkha representing considered conditions during early
Holocene lake period 10 to 9 ka BP.
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The urban area was located on a significantly higher level above the sabkha and the palm
garden. It can be assumed that this area had its own water supply which was independent of the
other areas.

4.2 WATER SOURCE

During the survey several elements of water supply systems were identified. The survey focused on
two areas: the area west of the city wall and the area next to the fortress Qasr Marid (cf. Fig. 22).

In the western area outside of the city wall four, probably ancient wells were identified at
630 to 650 m a.s.1., close to the mountainside to the south of the valley. The wells are structurally
similar. They consist of circular perimeter walls with diameters of 5 to 10 m. The walls are built
of regular ashlar masonry. Two of the four wells have a stairway set behind the perimeter walls.

The gaugeable maximum depths of the wells depend on the level of spillage (up to 20 m). It
is probable that all wells were fed by the same aquifer under the wadi flowing from west to east.
By measuring the water level in each well the location and the flow direction of the main aquifer
could be determined. The extension of the aquifer is of particular interest for evaluating the origin
of surface-near water. The analysis of levelling data and the creation of a digital elevation model
will help answer this question. Furthermore, it is recommended to examine the presumed aquifer
by geophysical methods, especially geoelectric investigations, in order to draw further conclu-
sions (e.g. thickness and extension of the aquifer).

During the survey four additional, possible ancient wells were identified next to the fortress.
They are located at ca. 610 to 630 m a.s.l. Therefore, it is probable that all wells were fed by the
same aquifer. It was generally noted that all of the wells are located in a very small area measuring
ca. 100 x 100 m. One of them is partially filled with water. The others are filled with debris and

178



Water Management

drift sand. In view of the high site density, it is quite evident that these wells in the first instance
provided the water supply for the inhabitants of the urban area. Relicts of canals on the surface
indicate a water distribution system in this area.

4.3 FLOOD PROTECTION

Another focus of research was the investigation of flood protection measures for the urban area. At
least one wadi presents a danger to the settlement. The analysis of the topography and of the stratig-
raphy west of the city wall should provide information about the former wadi course and probable
counter-measures taken, like the construction of walls or dams for flood protection (cf. Fig. 22).

The position, course and dating of the double city wall are important for answering this ques-
tion. It is presumed that the city wall in this area was a part of the flood protection system for the
prehistoric city. Perhaps something like a natural storage basin existed in a depression ca. 300 m
in front of the city wall. With these features in place flash floods could have been slowed down,
perhaps reinforced by diversion walls and dams.

In order to gain information on subsurface geologic structures, two geoelectrical profiles were
carried out perpendicularly across the wadi. One profile with a length of 120 m in the central part
of the wadi was located just west of the double city wall, while the other was about 1 km further
west, with a total length of 320 m (locations cf. Fig. 22).

Figs. 23 and 24 show the resulting tomograms. The tomogram close to the ancient city wall
(DUJ_01, Fig. 23) has a maximum penetration depth of about 15 to 20 m. A broad zone of light
blue colour indicates very low resistivity values. This area continues from near the surface to
depths of about 12 m below. Considering outcrops or rather drillings,?® this could indicate frac-
tured and weathered hard rock layers consisting of moist claystones and siltstones, perhaps with
intercalated porous sandstone layers of higher permeability.

The tomogram DUJ_02 is shown in Fig. 24. A maximum depth of about 40 m was attained. The
northern bank of the wadi is indicated by high resistivity values (red and purple colours showing
dry, compact hard rock). Again, in the central part of the wadi (at profile meter 200 to 300) a zone
with very low resistivity occurs. This zone could correlate with fractured and weathered moist
claystones, siltstones and porous, water saturated sandstone layers.

Further investigations are necessary to evaluate possible flood protection measures as well as
probable former wadi courses.

5 QURAYYAH
5.1 (GENERAL SETTING OF THE OASIS

Qurayyah is located in the northwestern part of Tabuk province some 280 km northwest
of Tayma‘,* in an arid climate zone with an annual precipitation of about 50 mm a*! (cf.
Fig. 1). Nevertheless, at Qurayyah there are several structures that indicate an extensive
water management system, operated throughout a long period in the past. There is no modern
settlement built over the ancient remains. Thus, Qurayyah seems to be very suitable for further
investigations. The site of Qurayyah is dominated by the so-called Qurayyah Rock, a massive
formation of silt- and claystone with an area of 26 ha. The singular standing Qurayyah Rock

38 Drillings at this spot were performed by a team of Prof. Briickner (University of Cologne, Institute of
Geography) in spring 2007. They reached bedrock only after several meters.

3 Location of Qurayyah is approx. E 207564; N 3187772 (UTM 37N, WGS84).
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Fig. 22 Spatial units of Dumat al-Jandal (Quickbird 2, Digital Globe, Google Earth 2007).
(Google Earth 2007 «<Digital Globe «Quickbird 2) Jaiall 4 g 3 AlSall Slas gIYY J)

rises some 60 m over the surrounding plain (for most recent excavation results see Luciani —
Alsaud 2018).

During a first survey of the hydrological system in 2008, by kind permission of the (then)
Deputy Ministry of Antiquities and Museums, different structures were investigated in order to
get an idea of the whole system and its interactions with the social life in the Qurayyah settlement.
The dimensions of the hydrological and agricultural system are so large, that Qurayyah must have
been a dominant city in the region, providing living space for hundreds to thousands of people.
Also, in 2008 the focus was on a ganat system, reported by Parr et al. (1970), north of Qurayyah
Rock. Furthermore, wells or springs used for irrigation in the fields north of Qurayyah Rock and
flood protection measures in the surroundings of the settlement were examined.

During the second survey in 2009 investigations were concentrated on the hydrological system
of Qurayyah Rock itself, in particular on a spring at the base of this rock mentioned by Ingraham et
al. (1981, 72). Irrigated fields further north of the aforementioned ones and the courses of the wadis
were investigated with regard to flood protection for the settlement and the feasibility of their use
for irrigation in case of flash floods. Fig. 25 shows a map of Qurayyah including the spatial alloca-
tion of all parts of the water management system. As one can see, several stretches of different wall
sections could be found at Qurayyah. The function of each of these has yet to be clarified.

In 1980 a two-day reconnaissance (c¢f. Ingraham et al. 1981) was undertaken as part of the
Saudi Arabian Comprehensive Survey Program. The results of these investigations confirm the
observations made by Parr et al. (1970) of a Nabatacan and Roman presence at Qurayyah from
the late 1** millennium BCE up to the early centuries AD. Although these survey programs were
mainly concerned with the temporal and spatial extent of archaeological remains in northwest
Arabia, some achievements in hydrological and water-related aspects were made as well. Since
2015 a Saudi-Austrian expedition has been investigating the site (Luciani — Alsaud 2018).
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Fig. 23 Dumat al-Jandal. Resistivity tomogram of Profile 01 (location cf. Fig. 22). Light blue colour
indicates areas of very low resistivity, which are interpreted as fractured and weathered hardrock layers
consisting of moist claystones and siltstones.
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Fig. 24 Dumat al-Jandal. Resistivity tomogram of Profile 02 (location cf. Fig. 22). The northern boundary
of the wadi is indicated by high resistivity values (red und purple colours, dry, compact hard rock). Again,
a very low resistivity layer occurs in the central part of the wadi (from about 180 m to 300 m). This zone
probably correlates with moist clay and silt layers, with the possibility of intercalated fine sand layers of high
permeability.
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5.2  PRESUMED QANAT SYSTEM

The location of the presumed ganat system identified by Parr et al. (1970) is approx. 200 m north
of Wall A (cf. Fig. 25). About 20 round pits, each with a diameter of about 8 to 10 m and a distance
of about 10 to 15 m to each other, are arranged in two chains forming a “Y’. These pits are shallow
and have a depth of about 0.5 m (Fig. 26a). They are surrounded by brownish gravel, which seems
to have a smooth and rounded shape in comparison to the gravel close by (Fig. 26b). The smooth
surface of the gravel was probably caused by water or sand erosion.
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A geoelectric profile (QQ_1, cf. Fig. 27) running from north to south over the presumed ganat
was recorded, in order to obtain information about subsurface structures. The resulting tomogram
shows predominantly medium to high resistivity values, indicating dry subsurface conditions.
No vertical, funnel- or canal-like structures of low resistivity values are visible. Thus, there is no
evidence for upwelling ground water from deeper zones in this section. However, in the area of
the presumed ganat structure (profile meter 70 to 105), starting about 4 m below the surface and
with a thickness of approx. 5 m, a zone of slightly lower resistivities (green colours) as compared
to the surroundings appears. This zone could indicate some moist or more silty material.

For several reasons it is very likely that the identified structures are not a ganat system.

» The distance of 10 to 15 m between the single pits is too small. The average distance be-

tween the shafts of a ganat is normally about 20 to 200 m.*

*  Qanats drain the ground water down to a point of concentration. Even with a very gentle
slope, there is no significant slope on the surface that could make the ganat outlet near the
identified fields possible.

*  The geoelectric tomogram QQ 1 (Fig. 27) shows no vertical, funnel- or canal-like struc-
tures of low resistivity values, as could be observed at locations of identified wells or
springs at Tayma’.

* No larger stones used for the construction or repair of the shafts were found in the vicinity.
Some indications of repairing the shaft are to be expected like those, for instance, in the
ganats of al-‘Ula (Nasif 1983).

* The chains of the visible pits end abruptly at every single leg of the Y-shaped structure.
Normally the shafts of ganats can be seen over a distance of several kilometres, even if they
have been abandoned for a long time.

*  Qanats normally issue next to a mountainous region with a higher aquifer often several
kilometres from the outlet. Because there is no indication of further shafts in line with the
visible ones the identification of this feature as a ganat is unlikely.

Therefore, the hypothesis of abandoned ganats in the vicinity of Qurayyah must be rejected. Also
the theory that the pits are the remains of wells is unlikely, because there is no reason to dig that
number of wells if a rich aquifer is presumed. It seems more likely that these pits are the remains
of some kind of open-pit mining for obtaining clay for pottery production. Finally, the neigbour-
ing wadi situated in a flood plain may have promoted the deposition of clay and silt in this area.
Further investigations, e.g. a prospective drilling, are necessary to test this hypothesis.

5.3 THE PRESUMED DITCH

In the alignment of Wall A Parr ez al. (1970) suggested the existence of a ditch, which could trans-
fer water from Qurayyah Rock to Fields A further north (cf. Fig. 25). For topographical reasons
and because of the exceptional shape of the ‘ditch’, this hypothesis must be rejected. Although
today there is a wadi in the northeastern alignment, there is no indication that the ditch was ever
used or even built for the purpose of conducting water. Today the aforementioned branch of a
wadi in the alignment of the ‘ditch’ is fed by another one coming from the east, transecting Wall
A between Qurayyah Rock and the Nabataean settlement and afterwards circling the same on the
western side.

As Fig. 28 shows, the banks of the ditch are very irregular in shape and seem to possess several
singular pits, which overlap one another. This would be abnormal for a ditch built for water

40 This average distance of the shafts of a ganat could be observed at systems in Iran, Morocco or Jordan.
Normally the distance between shafts is greater than 20 m, but smaller than 200 m, depending on the depth
of the ganat bottom below surface.
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Fig. 25 Map of Qurayyah showing the spatial distribution of several structures.
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conveyance. It seems more likely that the ditch, like the presumed ganats, are the remains of a
ancient mining site for clay. This hypothesis is supported by the rounded gravel that surrounds the
pits of the ditch although the grain size of the gravel is larger than that found next to the presumed
ganats. It should be noted that this kind of rounded gravel, found next to the ganats as well as
next to the ditch, differs from the common soil at Qurayyah. Typical grain sizes on Qurayyah’s
ground surface are smaller. Surprisingly, the biggest grain size was found at the top edge of the
ditch’s banks. Normal erosion would have caused quite a different distribution of grain size. This
is a strong indication that the ditch was artificial, although its function is unclear.

5.4  AREeA BETWEEN WALLS A, C, D, E anD F (NorRTH OF QURAYYAH ROCK)

The area between the Qurayyah Rock and the Nabataean settlement is divided into separate zones
by walls A, C, D, E and F (Fig. 25). It is presumed that these zones were partly used as agricultural
farmland. The irrigation of these fields was perhaps promoted by surface and/or infiltration water
issuing from Qurayyah Rock. Under present-day climatic conditions, with no rainfall for years,
the water volume seems insufficient for irrigation, whereas it may have been sufficient during
more humid periods in the mid-Holocene.

In order to examine the possibility of upwelling ground water at the northern base of Qurayyah
Rock, a geoelectrical profile was recorded (Fig. 29). Additionally, a short profile was measured
at the vertical outcrop of some claystone layers at the northern base of Qurayyah Rock in order
to evaluate the resistivities of the local claystone in situ (cf. Fig. 29, lower right). An average
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Fig. 26 a) The presumed qanat system consists of approx. 20 round pits with a diameter of about 8 to 10 m
and located at a distance of about 10 to 15 m from each other. They are arranged in two chains in the shape
of a Y. The depth of the pits is shallow. b) They are surrounded by brownish, rounded gravel.
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Fig. 27 Tomogram QQ 1 shows predominantly medium to high resistivity values, indicating dry subsurface
conditions. There are no vertical, canal-like structures of low resistivity values ranging to greater depths.
Thus, there is no evidence for the up-flow of ground water from deeper subsurface zones in this profile.
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resistivity of about 90 Qm for the claystone layers was obtained. It can be assumed that this
claystone contains no free water or that existing water is bound by clay minerals.

In profile QQ _5 (Fig. 29) the resistivity values increase from the northwest to the southeast in
distance as well as in depth. Most parts of the profile show medium to high resistivities. The values
are within the range of the investigated claystone layer or higher. However, at the northwestern
edge of the profile low resistivities of about 50 to 70 Qm occur, comparable to low resistivities at
the southern edge of profile QQ 2 (Fig. 31a). As this low resistivity zone lies at the edge of the
profile QQ 5, no clear indications concerning the shape and maximum depth of this zone can be
obtained. In accordance with the interpretation of the results from tomogram QQ_2 (Fig. 31a) and
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with the additional results from the in situ measurements (Fig. 29, lower right), this subsurface
low resistivity zone is interpreted as partly fractured clay- and siltstones with moist fissures and
cracks. In principle, it seems possible that some ground water was available there in former times,
although there are no indications of a well or a spring on the surface today. Nevertheless, the
water flow might have been very limited due to low permeability of the subsurface’s muddy and
silty material.

Ingraham et al. (1981, 72) suggested that caves located at the northern base of Qurayyah Rock
are springs. The water from these springs could have been led via Wall C towards Fields A north
of the Nabataean settlement. The examination of the caves did not find clear evidence for the
presence of a spring in former times. A natural origin of the caves cannot be excluded. Further
investigations are necessary on this topic.

Nevertheless, on top of Wall C remains of a possible canal were found (Fig. 30a). Perhaps
the water for charging this canal was obtained trom the water that trickled through the cracks of
Qurayyah Rock. Alternatively, the remains on top of Wall C could be interpreted as the remains
of a double-faced wall. Archaeological investigation of these structures is desirable.

Following another hypothesis, the water from the rock could have been drained via Wall D
into the settlement to supply the population. However, the absence of any canal-like structures on
top of this wall contradicts this hypothesis (Fig. 30b).

At present there is no indication of temporal storage units (cisterns, reservoirs) for storing
rain water in the Nabataean settlement. Therefore, another system for conducting water (such
as canals or aqueducts) or of a constant supply of water (wells or springs) is rather likely. Nev-
ertheless, neither the Nabataean nor the Roman settlements have been the focus of hydrological
investigations yet.

Fig. 28 The presumed ditch. a) It has very irregular banks, which are unlikely for an artificial canal. Recog-
nizable are several pits that overlap each other. b) The pits are surrounded by gravel with a bigger grain-size
than the gravel found next to the presumed qanats. This kind of gravel is not typical for the normal Qurayyah
surface.
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5.5 IRRIGATION SYSTEM OF FIELDS A

Situated north of Qurayyah Rock are at least two larger agricultural areas, which needed a system-
atic irrigation network to be supplied with sufficient water (Fields A and B, location cf. Fig. 25).
The whole agricultural area had a size of ca. 2 to 3 km?. The investigations performed in 2008
focussed on the agricultural area located about 1 km north of the settlement (Fields A). Several
circular structures (wells?), dams and canals were identified, although the relationship between
the different structures is not clarified yet. In the centre of this agricultural field a cistern and
buildings were identified. They probably date to the Roman era.

The agricultural area is divided by several dams into smaller units and supplied by canals
with water. Three geoelectrical profiles were recorded looking for a local source of water. Pro-
file QQ 2 (Fig. 31a) was located in the northwest and profile QQ_3 (Fig. 31b) in the east of this
agri-cultural area, while profile QQ 4 (Fig. 31c) is located very close to Qurayyah Rock and the
settlement (the locations of all profiles are shown in Fig. 25).

The tomogram of profile QQ_2 (Fig. 31a) shows a zone of low resistivity values at its southern
edge, followed by medium resistivity towards its centre. It is suggested that at the profile centre
partly fractured, (perhaps moist) clay-, silt- and fine sandstones compose the subsurface. The lower
resistivity in the south might correlate with moist fissures and cracks, or a higher water content
within the pore volume of the sedimentary rocks. Ground water close to the surface might have been
available there in former times. This hypothesis has to be carefully tested by further investigations.

The two eastern profiles (Figs. 31b and 31c) up to 40 m below the surface yielded continuous
high to very high resistivity values, indicating dry hard rock. At these locations today there are
neither indications of ground water in the subsurface nor of fractured structures allowing the up-
welling of ground water from deeper zones. Thus, rising water from deeper zones at these sections
in antiquity seems unlikely. If these areas were used for agriculture, irrigation must have been
carried out, preferably with surface water.

Fig. 29 Tomogram QQ 5 shows predominantly medium to high resistivity values in the range of the investi-
gated claystone layer and higher. Lower resistivity values at the northwestern edge of the tomogram could be
interpreted in accordance with tomogram QQ 2 (Fig. 31a) as partly fractured clay- or siltstones with moist
fissures and cracks. Shown in the lower right of the figure are the resistivity values of a vertical outcrop per-
formed in mudstone at the northwestern base of Qurayyah Rock.
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Fig. 30 a) Presumed canal on top of Wall C with two faces on each side (view towards the south). b) Wall D.
There is no indication of any canal-like structure on top of this wall, which could provide transportation of
water from the rock into the settlement (view towards the north).
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In this context it should be pointed out that recently (and probably also in former times) a wadi
crosses this agricultural area from south to north. Regarding the higher density of sherds in the
vicinity of the settlement compared to agriculture areas further away, Ingraham et al. (1981, 73)
suggested that these were transported by periodic flash-floods. Because sherds can be found even
now in the higher lying fields, there must have been diversion dams to retain flash floods for ir-
rigation purposes. However, no structural evidence (remains of diversion dams or similar relicts)
supporting this thesis has been found yet. Due to the topographical situation irrigating the fields
with periodic (annual) flash floods is conceivable. Because there is no evidence for a local, constant
water source, irrigation by means of surface water is likely. To prove this thesis, further survey of
the surface and exploration of the water distribution system (canals) is required.

5.6 IRRIGATION SYSTEM OF FIELDS B

During our reconaissance in 2009 a second large agricultural area about 3 km northeast of
Qurayyah Rock was examined (Fields B in Fig. 25). In this area the irrigation canals and field
boundaries are even better preserved than in the aforementioned Fields A (Fig. 32).

Although there is a large number of canals, the water source for these fields is unclear. Wall M,
as suggested by Parr ef al. (1970), could have been a diversion dam (cf. Fig. 33). Moreover, the
topographic situation today seems to support this theory. Further investigations, in particular a
survey of the surface and detailed exploration of the structures, are necessary.
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5.7 FLOOD ENDANGERMENT AND FLOOD PROTECTION

The main direction of surface runoff is, in accordance with topography, from south to north.
Faced with the hazard of flash floods the Qurayyah settlement was protected by several walls
and dams.

On the western part of the settlement Parr ef al. (1970) suggested Wall A protected the resi-
dential area against a wadi running along this wall towards Field A. Because of the present (and
probably former) topographic situation, this theory should be rejected. The main wadi a few
hundred meters west of Qurayyah Rock seems to be much lower in elevation than this area, so
there was no need for any protection in this context. Parr et al. also suggested that the ‘ditch’ was
a kind of alignment of the wadi to concentrate the runoff water for irrigation. Because the ‘ditch’
apparently never was a canal (see above), this is another reason for rejecting this hypothesis. It is
more likely that Walls A and C enclosed an agricultural area fed by runoff from Qurayyah Rock.
Due to clayey and silty soil, agriculture by means of rain water harvesting methods could have
been possible. Walls A and C were probably never intended for flood protection.

Further, Ingraham et al. (1981, 72) suggested that the settlement was protected by Wall F and,
approx. 1 to 2 km farther south, by a dam bordering the banks of today’s main wadi. But only
one of the structures identified by them as a ‘line of stones (remains of dam)’ could actually be
confirmed as the remains of a dam. This probable dam prevented the whole valley, including the
settlement and the agricultural fields to the north of the settlement, from being flooded.

In the eastern part of the settlement surface runoff was primarily deflected by Wall F. Because
this structure today is in very poor condition, interpretation of Wall F without further investigations
is hazardous. Ingraham et al. (1981, 73) suggested that the water was forced to circle two small
hills in the eastern area before a targeted lead-in, which occured with Wall G. Actual investigations
contradict this hypothesis. The present topographic situation as well as some structural features
suggest a lead-in of runoff water in the range of Wall E, southwest of the aforementioned small
hills (location see Fig. 25). Furthermore, a second lead-in of water further north, transecting
Wall G, as mentioned by Ingraham ef al., seems possible, although there is no concrete evidence
of this.*!

Today there is another wadi with a small catchment between Wall E and F and close to
Qurayyah Rock. It transects Wall D south of the Nabataean settlement, circles the settlement and
drains into the water canal suggested by Ingraham et al., before passing Fields A in a northerly
direction.

5.8 QURAYYAH ROCK IN HYDROLOGIC PERSPECTIVE

During the 2009 season the survey and investigation of possible hydrological installations (dams,
cisterns) on top of Qurayyah Rock were intensified. The top of the hill (approx. 860 m a.s.l.)
looms about 60 m above the surrounding plain. The cliffs on either side are mainly vertical with
different stages of broken-down banks.

The surface of Qurayyah Rock consists of nearly impermeable claystone. Precipitation is
mainly drained by surface runoff. Little erosion pathways indicate how the water concentrates
on the surface with steep slope (Fig. 34a). Most of it ends up in gaps or cracks at the edge of the
rock (Fig. 34b). Here the water infiltrates into the rock and presumably emerges at the base of the
rock as spring.

The volume of infiltrated water depends on precipitation rates, catchment area and runoff-in-
filtration-evaporation ratio for certain rainfall events. Therefore, the yield and the duration of

4 'Wall G is not represented in Fig. 25. For the location see Ingraham et al. 1981, P1. 69.
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Fig. 31 a) In the northern part of tomogram QQ 2 high resistivity values can be observed that are close to
the surface, indicating dry, hard, rock material. In greater depth zones and also in the centre of the profile
mostly medium resistivities (green colour) occur, indicating probable moist, fractured clay- and siltstones. In
the most southern part of the profile occur low to very low resistivity values. b) Tomogram QQ 3 shows high
resistivity values over nearly the entire section. Rising water from deeper zones in this area is rather unlikely.
¢) Tomogram QQ 4 shows high resistivity values over nearly the entire section, too. Again, rising water from
deeper zones in this area is rather unlikely.
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presumed sources at the base of Qurayyah Rock can hardly be estimated. Nevertheless, it seems
likely that a spring at the base of Qurayyah Rock only supplied water for a limited period of time
after a rainfall event.

Except for the well-known walls transecting the very top of the hill and some graves no further
structures (e.g. cisterns) could be found. At the fringes of the hill runoff water concentrates in sev-
eral small canyons. Although the storage of water in cisterns with the aid of small dams at these
sites would have been possible, no remains indicating such structures were identified. Qurayyah
Rock therefore seems to have played a secondary role in the water management system of ancient
Qurayyah. Hence, any settlement on top of Qurayyah Rock seems unlikely. If such did exist, then
only small communities would have settled on top of the hill, and the water required by the inhab-
itants would have had to have been carried up the steep banks.
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Fig. 32 Components of the irrigation field network about 3 km northeast of the Qurayyah Rock (Fields B).

a) Remains of the water distribution system with visible faces on each side of the canal. b) Field boundary
of the agricultural area.
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Fig. 33 Situated between two rock formations with a total length of about 80 m, Wall M is supposed to be
the relict of a diversion dam, which retained water for irrigation purposes in agricultural area B.
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6 CONCLUSION

The oases of Tayma’, Dumat al-Jandal and Qurayyah have been investigated hydrologically. The
main focus of the investigations was on Tayma’ and its sabkha. Of particular interest was the
environmental setting during the development of the very first oasis cultures and how these com-
munities dealt with limited water resources.

Solving the water balance equation for the sabkha of Tayma’ provided indications of a more
humid climate, perhaps affected by monsoons, during the Holocene (approx. 8.4 to 5.4 ka BP),
although the environment was also arid or at least semi-arid at that time. The result fits quite well
with the presumed minor lake period identified in the an-Nafud desert by Schulz and Whitney
(1986; cf. also Staubwasser — Weiss 2006). Due to supraregional climate shifts over the last ca.
6,000 years, not only annual precipitation rates but also reliable rainfall periods probably finally
vanished. It is most likely that with less rainfall the yield as well as the number of ground water
sources decreased.

According to Gebel and Mahasneh this change in the supraregional water balance probably
led to the transition from pastoral well cultures to the beginnings of oasis cultures on the Arabian
peninsula in the early 4™ millennium BCE. Thus, this changeover should be linked to the so-called
5,200 cal BP drought event, proposed by Staubwasser and Weiss (2006; cf. Gebel — Mahasneh
2012).

At Tayma’ the development of the sabkha is strongly connected to the growth of the settle-
ment. Decreasing water levels in the salty lake during the mid- to late Holocene possibly pro-
moted agriculture in the present-day palm garden. It is conceivable that agricultural development
was triggered not only by the fertility of the area exposed by decreasing water levels, but also
by the interaction of ground water and surface water at the margin of the sabkha. Parallels can
obviously be drawn to the sabkha at Dumat al-Jandal, which probably had similar preconditions.

Today the investigated area is hyperarid with annual precipitation rates of less than 50 mm a-1.
Consequently, the ground water-table has fallen and most wells are dessicated. In addition, this
decline is exacerbated by motor driven pumps which convey more draw water than is naturally
recharged.

Of course, the water source of a settlement ought to be reliable all-year-long. Natural water
sources are aquifers, which can feed wells and springs, or surface runoff, which can be stored
before usage. If these sources are not dependable or sufficient, greater reliability can be achieved
by means of temporary or local transfer of water (Fahlbusch 2004a).

Since neither Tayma’ nor Dumat al-Jandal exhibit systems for transfer (e.g. canals, aqueducts
or cisterns) and because of rich aquifers at both oases, water provisioning seems to have relied
mainly on ground water. Nevertheless, the utilization of surface runoff by means of check or
diversion dams probably supplemented the available amount of water in times of rainfall. Like
Tayma’ and Dumat al-Jandal, the water supply of al-‘Ula (120 km southeast of Tayma”) probably
also depended on both water sources. Ground water was obtained by means of ganats and con-
veyed to the settlement as well as to the farmland (Nasif 1983). Additionally, the location of the
agricultural area on both sides of a wadi suggests the use of surface runoff by means of simple
diversion dams and gravity canals.

At Qurayyah no indication of such a ground water-based basis of water provision has been not-
ed so far. Therefore, the supply of water there was probably based mainly on rain water harvesting
methods and temporal transfer (for instance in cisterns). Furthermore, Qurayyah’s dependency on
reliable rainfall events is underlined by a large number of canals and diversion dams on both sides
of today’s main wadi. It seems rather unlikely that such a large area was irrigated only by means
of ground water sources. Unlike Qurayyah, which depended only on reliable surface runoff, the
communities of a late Chalcolithic to Early Bronze Age settlement at Tall Hujayrat al-Ghuzlan
depended primarily on reliable ground water sources. As proposed by Heemeier et al. (2009, 271)

191



K. Wellbrock, P. Vo3, B. Heemeier, P. Keilholz, A. Patzelt, and M. Grottker

Fig. 34 The surface of Qurayyah Rock is almost impermeable. Storm water is mainly drained by surface
runoff. a) Small erosion paths (or small canyons?/gullies?) indicate how the water is concentrated on a
surface with steep slope. b) Most of the runoff ends up in gaps or cracks at the edge of the rock.
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the abandonment of the settlement can perhaps be linked to an earthquake. Thus, the hydrogeo-
logical setting of Tall Hujayrat al-Ghuzlan, which is comparable to Tayma’, changed and the yield
of the artesian ground water sources vanished. Consequently, the settlement had no reliable water
source and ultimately was abandoned. Also the abandonment of Qulban Beni Murra, for which
water provision by means of ground water is most likely, could be linked to a decreasing ground
water level perhaps during the 5,200 cal BP drought event (see above).

With the weakening or even the absence of reliable rainfall events in an increasingly more arid
environment, only the ground water-based oases were able to endure as long as these ground wa-
ter sources sufficed. Perhaps this is a reason for the decline of Qurayyah, Qulban Beni Murra and
the settlement at Tall Hujayrat al-Ghuzlan, whereas Tayma’, Dumat al-Jandal and al-‘Ula have
stood the test of time until today.
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AGYPTEN UND ARABIEN

Gunnar Sperveslage

Abstract: Contacts between Egypt and the Arabian Peninsula can be traced back over a long
period of time. Although the sources of information are very sparse, they are all the more varied
and cover a long time span. Archaeological excavations conducted in Tayma’ in recent years
have provided interesting finds, which throw new light on contacts with Egypt. Egypt’s interest in
Arabia was based foremost on trade in aromatics; ever since the Old Kingdom, Egypt imported
incense and myrrh from abroad. Hence, trade relations between both regions were characterised
basically by the transfer of goods, and not by political or military conflicts. Conversely, interest
in Egyptian high culture existed on the part of the Arabian Peninsula.

The following contribution discusses various aspects about reciprocal relations between both
cultural spheres as evinced in epigraphic and archaeological material, and suggests trade routes
and harbours on both sides of the Red Sea.

Keywords: Arabia, Egypt, Egyptian finds, trade, trade routes
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1 EINLEITUNG

Das édgyptische Reich unterhielt in allen Zeiten rege aufBenpolitische und wirtschaftliche
Kontakte zu seinen Nachbarn, so dass auch Spuren des Kontaktes zwischen Agypten und der
arabischen Halbinsel zu erwarten sind. Anders als die Beziehungen nach Syro-Mesopotamien
und der Levante oder nach Nubien, sind diese Kontakte jedoch nicht von reichhaltigen
Schriftzeugnissen und Denkmalern begleitet. Es finden sich in den dgyptischen Quellen kaum
Toponyme, Herrschernamen oder Ahnliches, die auf Arabien verweisen. Dies hiingt zu einem
gewissen Grad damit zusammen, dass die arabische Halbinsel weder eine kulturelle noch eine
politische Einheit bildete. Die einzelnen Oasenkdnigreiche stellen Machtverhédltnisse dar,
durch die Arabien, anders als beispiclsweise das assyrische oder achdmenidische Reich, dem
agyptischen Reich nicht ‘auf Augenhdhe’ gegeniiber stand. Die Kontakte verliefen in kleinerem,
inoffiziellerem Rahmen zwischen einzelnen Personen, meist im Handelsaustausch. So ist es der
Transfer von Giitern, der die Beziehungen beider Regionen wesentlich pragte, nicht politische
und militdrische Auseinandersetzungen. Weder war die arabische Halbinsel zwischenzeitlich von
Agypten beherrscht, noch unterstand Agypten vor der islamischen Eroberung einer arabischen
Herrschaft. Die Art und Intensitdt der Beziechungen zwischen beiden Kulturbereichen manifestiert
sich demnach weniger in offiziellen Texten und Denkmaélern als vielmehr in den materiellen
Hinterlassenschaften des téglichen Lebens sowie in der funerdren Kultur. Dies betrifft Objekte
der Kleinkunst, die in Siedlungs- und Grabkontexten gefunden wurden, aber auch die Ubernahme
und lokale Umsetzung #gyptischer Motive und Ikonographie (Sperveslage 2013). Uber das
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Abb. 1 Karte mit den wichtigen Fundorten in Agypten, Saudi Arabien und Mesopotamien (DAI,
Orient-Abteilung).
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Interesse einzelner Personen an dgyptischen Motiven hinaus geht die Ausstattung von arabischen
Sakralbauten mit dgyptischen Elementen. Hier hilt Agypten gewissermafen Einzug in den lokalen
Gotterkult, indem sich dieser durch dgyptische Bilder ausdriickt. Die gegenseitigen Beziehungen
lassen sich somit aus den archdologischen Funden und ihren Kontexten rekonstruieren und werden
durch verschiedene epigraphische Quellen ergédnzt.

Entsprechend der vereinzelten und punktuellen Einblicke, die uns das epigraphische und ar-
chédologische Material in die wechselseitigen Beziehungen beider Kulturbereiche liefert, sind
die Kontakte Agyptens zur arabischen Halbinsel in der Forschung bisher kaum zusammenhin-
gend betrachtet worden. Dabei wurden bereits in der Friihzeit der Agyptologie Zusammenhiinge
zwischen Arabien und Agypten vermutet. Petrie war der Ansicht, der dgyptische Staat sei von
auBBen durch Einwanderer iiber das Rote Meer und die dgyptische Ostwiiste gegriindet worden.
Den Ursprung dieser Kulturbringer nahm er im Persischen Golf an, von wo auch Vorderasien
kolonisiert wurde.! Diese Ansicht der Entstehung des dgyptischen Staates ist inzwischen obsolet
und infolgedessen hat auch die arabische Halbinsel in Bezug auf die Erforschung des pradynasti-
schen Agypten keine Beachtung erfahren. Abgesehen von Beitrigen zu Einzelfunden bemiihten
sich allein Vittmann und al-Said um eine Synthese. Vittmann (2003, 180-193) erschloss ins-
besondere die Quellen fiir Araber in Agypten fiir den Zeitraum des 1. Jahrtausends v. Chr., das
Material der arabischen Halbinsel blieb, dem Konzept seines Buches entsprechend, weitgehend
unberiicksichtigt. Daneben lieferte al-Said (2003) eine umfassende Auswertung der epigraphi-
schen Quellen, allerdings ohne sie in ausfiithrlichen Bezug zu den archéologischen Funden zu
setzen. Eine Zusammenfassung dieses Materials, vor allem unter Beriicksichtigung der Objekte
aus Saudi-Arabien, bietet jetzt Sperveslage 2014. Die Oase Tayma’ war als Handelszentrum
an der Weihrauchstrafle ein Beriihrungspunkt verschiedener kultureller Einflisse. Hier findet
sich sowohl ein Nebeneinander lokaler und fremder Elemente als auch eine Vermischung, wie
sie sich u. a. in der Ikonographie auf dem Kubus und der Stele aus Qasr al-Hamra zeigt (siche
unten 3.2). Somit war Tayma’ gewissermalien ein multikultureller Schmelztiegel, der auch in
Bezug auf die Einfliisse aus Agypten ein groBes Potential bietet. Es wurden fgyptische Objekte
als Grabbeigaben und innerhalb von Tempelarealen gefunden, daneben traten, insbesondere in
religidsen Kontexten, Motiviibernahmen aus Agypten auf.? Aus Qaryat al-Faw in Zentralarabien
stammt ebenfalls eine groe Anzahl weiterer teils unpublizierter dgyptischer Funde, die zwar
zeitlich spéter einzuordnen sind, sich aber dennoch mit den Funden aus Tayma’ vergleichen
lassen und mehr als nur ein Schlaglicht auf die Handelskontakte zwischen Agypten und der
arabischen Halbinsel werfen.

Das Interesse Agyptens an Arabien bestand vornehmlich im Handel von Aromata. Weihrauch
und Myrrhe wurden in Agypten seit dem Alten Reich verwendet. Die Anwendungszwecke waren
vielféltig und erkldren den hohen Bedarf. Weihrauch und Myrrhe wurden als Rauchermittel im
kultischen Bereich, als Heilmittel in der Medizin, in der Parflimherstellung sowie zur Balsamierung
eingesetzt (Germer 1982; 1986; Miiller 1978, 737-739).

2 AGYPTISCHE BEZEICHNUNGEN FUR ARABIEN UND ARABER

Seit Beginn der dynastischen Zeit kannten die Agypter eine Reihe von nomadisierenden Vol-
kern, die an den Grenzen ihres Staatsgebietes lebten. Von Zeit zu Zeit veriibten die Beduinen-

I Petrie 1939, 77. Diese Idee Petries hat Rice in modifizierter Form wieder aufgegriffen und meint, in
den dgyptischen Jenseitsvorstellungen ferne Erinnerungen an ein verklirtes Inselreich Bahrain/Dilmun zu
erkennen. Vgl. Rice 2003, insbesondere 226-243. Zu Diskussion und Ablehnung der Auffassung Petries
sieche auch Endesfelder 2011, 10—12, Sperveslage 2014, Kap. 2.3.

2 Zu den dgyptischen Funden aus Tayma’ siehe auch den Beitrag des Verfassers ‘Agyptische und dgyptisie-
rende Funde der Kampagnen 20062010 aus Tayma’’ in Band IV der Tayma’ Reihe.
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stimme Uberfille und Raubziige — insbesondere an der Ostgrenze — und wurden durch kleinere
Feldziige zuriickgeschlagen. Von den Agyptern wurden die Nomaden im Osten unspezifisch als
‘Sandbewohner’ (hr.w-$, nmj.w-§¢) bezeichnet, was weder iiber ihre geographische noch ethni-
sche Herkunft etwas aussagt, sondern sich nur auf ihre Lebensweise bezieht. In der Bezeichnung
driickt sich zugleich die abschitzende Wertung aus, die ihnen der sesshafte Agypter entgegen-
brachte.® Die ‘Sandbewohner’ waren Nomadengruppen, die sich auf dem Sinai, in Siidpalédstina
und Nordwestarabien bewegten (vgl. Saleh 1978). Da sich ihr Territorialgebiet nicht auf den
nordwestarabischen Raum beschréinkte, wird man sie aber nicht zwangsweise als Araber bzw.
als Bewohner der arabischen Halbinsel ansehen konnen. Die Nachbarn im Osten, bzw. Nordos-
ten, mit denen iiber das Ostdelta Kontakt bestand, nannte der Agypter schlicht ‘Asiaten’, dgyp-
tisch m.w. In der Friihzeit der Agyptologie wurde fiir diese Bezeichnung zwar eine Ableitung
von semitisch rb ‘Araber’ vorgeschlagen (Ember 1918), der Begriff wird dagegen jetzt von
Schneider aus dem hebriischen derém ‘Siiden’, bzw. der entsprechenden Nisbe darémi ‘Siidlan-
der/Bewohner Siidpaldstinas’ etymologisiert (Schneider 1997, 195-196).

Eine Gruppe von Beduinen, die im Neuen Reich verstirkt hervortritt, sind die Shasu-Beduinen.*
Die Verbreitung des Stammesgebietes der Shasu wird von Parr bis hin nach Nordwestarabien
gesehen und ist fiir ihn ein wesentlicher Faktor fiir dgyptischen Einfluss in Nordwestarabien in
der Bronzezeit (Parr 1988, 84-85). Die Belege des frithen Neuen Reiches, insbesondere aus der
Zeit Thutmosis I11., zeigen, dass sich das territoriale Kerngebiet der Shasu in Nordpaldstina bzw.
Stidsyrien befunden haben muss (Gorg 1976; 1979; Giveon 1971, 235-239). Eine Ausweitung
nach Siiden fand zwar in der 19. Dynastie statt, in Nordwestarabien ldsst sich die Prdsenz von
Shasu-Beduinen aus den dgyptischen Quellen jedoch nicht belegen. Weiterhin hat Parr eine
Subsumierung der Midianiter unter die Shasu vertreten (Parr 1988, 85), was sich ebenfalls nicht
halten ldsst. Das Gebiet der Shasu wird in den jiingeren Achtungstexten des Mittleren Reiches
neben anderen Volkern genannt, u. a. den kwsw. Hinter kwsw verbirgt sich das alttestamentliche
kwsn. Diese Bezeichnung wird synonym zu Midian gebraucht (Albright 1941, 34 Anm. &;
Gorg 1976, 426427 mit Anm. 21), womit Midianiter und Shasu als verschiedene Stdmme zu
betrachten sind.

Im Zusammenhang mit den Shasu und ihrer méglichen Priasenz auf der arabischen Halbinsel
wurde die Frage nach dem Grad ihrer Urbanisierung aufgeworfen. Giveon hielt eine teilwei-
se urbanisierte Lebensweise fiir moglich (Giveon 1971, 115), woraufhin Parr in Betracht zog,
die Oasensiedlungen von Qurayyah und Tayma’ als Shasu-Stddte anzusehen. Diese seien unter
agyptischen Einfluss gegriindet worden, um die Handelsrouten von dgyptischer Seite zu kon-
trollieren (Parr 1988, 84). Diese Interpretation hingt jedoch an einem einzigen Textzeugen, der
Stele Ramses’ II. aus Tell er-Rataba (Petrie 1906, Taf. XXVIII. XXXII). Eine Passage in der
abschlieBenden Zeile wurde dahingehend gedeutet, dass die Shasu Stddte bewohnt hétten, die
nach einer Auseinandersetzung mit Ramses II. erneuert wurden. Der fragliche Abschnitt, in dem
von Stadten gesprochen wird, lédsst sich jedoch nicht auf die Shasu beziehen und ist stattdessen
so aufzufassen, dass Ramses II. im Ostdelta bzw. auf dem Sinai die Shasu zuriickgedringt und
daraufhin neue Stiddte bzw. Festungen zur Grenzsicherung errichtet hat, um die dgyptische Po-
sition in der Region zu stirken und die Bedrohung durch die nomadisierende Bevolkerung ein-
zudimmen.’ Dass die Shasu auf dem Sinai bzw. an der Ostgrenze Agyptens prisent waren, geht
u. a. daraus hervor, dass Sethos 1., der Vorgénger Ramses II., wiahrend seines Paldstinafeldzuges
in eine Auseinandersetzung mit den Shasu verwickelt war (vgl. Giveon 1971, 225-226). Der
Wohnraum der Shasu wird in demselben Text als bergiges und wiistes Land charakterisiert und

3 Zum Bild der Nomaden siehe Staubli 1991, 20-66; Beduinen gelten z. B. auch als Wegelagerer und Diebe
(pAnastasi 1 19.2).

* Vgl. zum Folgenden Sperveslage 2011; zu den Shasu Giveon 1971.
> Zu Lesung und Interpretation der Stele siehe ausfiihrlich Sperveslage 2011.
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als 7z.(w)t ‘Gebirge; Hiigel’ bezeichnet, worunter man sich sicherlich eher temporare Zeltdorfer
als befestigte Stiadte vorstellen kann.

Mit der Neuinterpretation der Stele aus Tell er-Rataba entféllt der einzige Beleg fiir Shasu-
Stidte. Eine Verbindung der Shasu mit der arabischen Halbinsel ist nach der bisherigen Beleglage
nicht herzustellen. Eventuell kann ein Shasu-Beleg vom Chnum-Tempel in Esna als ein Synonym
fiir Arabien interpretiert werden, doch bestehen auch hier andere Deutungsmdglichkeiten (vgl.
Giveon 1971, 191). Zudem datiert der Beleg in die romische Kaiserzeit unter Trajan, so dass
mit einer Umdeutung des Begriffs zu rechnen ist und selbst bei einer sicheren Identifizierung
mit Arabien keinerlei Riickschliisse auf das Territorialgebiet der Shasu wihrend des Neuen
Reiches gezogen werden konnen. Die Rolle, die Parr den Shasu in Bezug auf die Beziehungen
zwischen Agypten und Arabien zugerechnet hat, kann damit nicht aufrechterhalten werden (vgl.
Sperveslage 2013, 237-238).

Toponyme und Ethnonyme, die sich auf die arabische Halbinsel und ihre Bewohner bezichen,
treten erst sehr spat und hauptsichlich in demotischen Texten auf. In den meisten Féllen finden
sich diese Erwdhnungen in literarischen Texten, so dass sich kaum historische Informationen ge-
winnen lassen. Die Bezeichnung ‘Arabien’ tritt in einem literarischen Brief aus dem 1. Jh. v. Chr.
auf, der als die Fabel Die Schwalbe und das Meer bekannt ist (Hoffmann — Quack 2007, 194—-195.
355-356). Die Fabel ist in die Form eines Briefes gekleidet, den Auski, Fiirst von Arabien (3/bjn),
an Pharao Psammetich II. richtet, und erzihlt von zwei ungleichen Gegnern. Der Inhalt ist eine
politische Botschaft, die davor warnt, dass auch schwache Gegner sich zur Wehr setzen konnen
(vgl. Quack 2005, 144-145). Einen historischen Zusammenhang, dass namlich ein arabischer
Fiirst dem dgyptischen Konig eine Warnung ausspricht, einen militdrischen Schlag gegen Arabi-
en zu fithren, vermag man nicht anzunehmen. Dagegen spricht die Literaturform der Fabel und
die zeitliche Differenz zwischen dem Text (1. Jh. v. Chr.) und der Regierungszeit des Adressaten
Psammetich II. (6. Jh. v. Chr.).

In der Erzdhlung vom Kampf um den Panzer des Inaros (Hoffmann — Quack 2007, 59-87.
334-336), iiberliefert aus dem 2. Jh. n. Chr., wird der Bezug auf Arabien ein wenig konkreter. Be-
vor der Held Paklul seine Kédmpfer aufstellt, wird seine Ausriistung beschrieben. Seine Lanze be-
steht zu zwei Dritteln aus Holz und einem Drittel aus Eisen. Das Holz, aus dem sie gefertigt war,
stammt offenbar aus Arabien, demotisch 3/jbj.¢ Leider ist diese Passage sehr schlecht erhalten, so
dass iiber die Holzart keine weiteren Angaben verfiigbar sind. Es scheint jedoch, dass Arabien die
Quelle eines Holzes war, das sich, zumindest in der Erzahlung, bevorzugt fiir die Herstellung von
Lanzen eignete. Ob diesem Holz eine besondere magische Wirkung zugesprochen wurde, kann
nur spekuliert werden.

Auch im Mythos vom Sonnenauge (Hoffmann — Quack 2007, 195-229. 356-360) ist Arabien
genannt. Die entsprechende Stelle ist sicher als 7bj zu lesen (Hoffmann — Quack 2007, 358). Es
heif3t im Text, die Speise des Sonnengottes befinde sich im Lande Arabien. In der vorangehenden
Zeile heiflt es, der Leben(saufgang) des Sonnengottes sei unter den Hagritern (hgr), tiber die
gleich noch zu sprechen ist. Arabien als Land im Osten und des Sonnenaufganges bezeichnet im
Mythos also einen der Aspekte des Sonnengottes.

Die zitierten Stellen zeigen, dass es im Demotischen offenbar keine konventionelle Schrei-
bung fiir ‘Arabien’ gab. In den drei Texten sind jeweils unterschiedliche Notationen 3/bjn, 3ljbj
sowie rbj vorhanden. Der einzige Text, indem dieses Toponym mehrfach auftritt, ist die Fabel
von der Schwalbe und dem Meer. Die Schreibweise ist in allen drei Fillen gleich und somit in-
nerhalb des Textes einheitlich.

Fiir die achdmenidische Zeit liefert die Monumentalstatue Dareios 1. aus Susa zwei dgyptische
Ethnonyme, die sich auf die arabische Halbinsel beziehen.” Die Statue dgyptischen Typs zeigt Da-

¢ pKrall 18.26; Hoffmann 1996, 338 mit Anm. 1969; siehe auch Hoffmann — Quack 2007, 80.
7 Zur Statue siehe Roaf 1974.
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reios [. in persischer Tracht, auf den beiden Seiten der Basis sind je 12 unterworfene Fremdlénder
in dgyptischem Stil dargestellt. Der Name des Landes bzw. Volkes ist in dgyptischer Schrift und
Sprache in einem Stadtmauerring geschrieben, dariiber befindet sich eine menschliche Figur in
Adorationshaltung. Diese ist in der Tracht des jeweiligen Volkes gekleidet und mit entsprechender
Physiognomie ausgestattet. Die beiden auf Arabien zu beziehenden Ethnonyme befinden sich auf
der vom Betrachter gesehenen linken Seite. An siebenter Position steht sgr, an elfter mg (Abb. 2).

2.1 HAGRITER

Aus einem Vergleich der Liste auf der Statue des Dareios mit persischen Listen derselben Epoche
geht hervor, dass der Begriff hgr ‘Arabien’ bzw. ‘Araber’ bezeichnet. Auf der Statue befindet
sich hgr zwischen den Bezeichnungen 3swr (Assyrien) und km.t (Agypten). In den persischen
Listen findet sich an dieser Position mit nur einer Ausnahme die Bezeichnung arabdya ‘ Arabien’
(Retsd 2003, 237-240). Zudem findet sich fiir Agr im demotischen Papyrus pLille 59,4 im Verso
die griechische Entsprechung ‘Arabs’.® Einen dritten Beleg fiir die Bedeutung ‘Arabien’ ist ein
weiterer demotischer Papyrus, in dem ein Mann als Agr bezeichnet wird®. Der Name des Mannes
(Wjlw) sowie der seines Vaters (‘wm3jlw) sind semitischen Ursprungs, wobei der erste Name vor
allem in Nordwestarabien belegt ist und Entsprechungen im Safaitischen, Thamudischen und
Lihyanischen findet (Liiddeckens 1988, 56; Miiller 1988, 84; siche auch Honigman 2002, 50-51).
Damit konnte eine geographische Zuweisung nach Nord- bzw. Nordwestarabien gegeben sein.
Dies wird zudem durch die Position von hgr zwischen Assyrien und Agypten auf der Dareios-
Statue bestitigt sowie moglicherweise auch durch die geographische Spezifizierung des hgr in
dem bereits genannten pLille 59,4 als hgr jswr ‘syrischer Hagriter’.!° Zu einer Lokalisierung des

Abb. 2 Arabische Ethnonyme auf der Statue
Dareios 1. aus Susa (nach: Roaf 1974,
Nr. 134 u. 144).

(144 5Nr. 134 <\4V£ Roaf 1 adll)

8 Vittmann 2004, 145; der demotische Text ist publiziert bei De Cenival 1973, Nr. 59,4.
° pLiiddeckens II, A 1-2, B 2-3; publiziert bei Liiddeckens 1988; vgl. Vittmann 2004, 145.

1 De Cenival 1973, Nr. 59,4, vgl. die Korrektur bei Thissen 1974, 168. Eine Gleichsetzung mit Hager in
Ostarabien, dem heutigen al-Hufuf siidlich von Dammam, wie Knauf (1990, 203) angenommen hat, scheint
aufgrund des geographischen Zusammenhangs auf der Dareios-Statue ausgeschlossen. Vgl. Retso 2003,
261, Anm. 122.

206



Agypten und Arabien

Stammesgebietes der Hagriter im Norden der Arabischen Halbinsel gelangte auch Robin insbe-
sondere anhand der Uberlieferung der klassischen Autoren, siidarabischer, syrischer und arabi-
scher Quellen. Er kommt zu dem Schluss, dass ihr Gebiet in der Region um Dumat al-Jandal zu
suchen ist (Robin 1974, 102—111). Die dgyptischen Quellen hatte Robin in seiner Untersuchung
nicht beriicksichtigt. Neben dem Vorkommen auf dem Sockel der Dareios-Statue sind zwar keine
weiteren hieroglyphischen Belege bekannt, in den demotischen Texten ist #gr dagegen mehrfach
bezeugt."! Der Begriff tritt als geographische bzw. ethnographische Bezeichnung in Verbindung
mit Wiiste und Beduinen auf (Posener 1969) und kann mit den bei Plinius d. A. bezeugten Agraei
(Plinius, Nat. hist, VI 32. 154. 159. 161) in Verbindung gebracht werden. Ob die Agypter unter
hgr jedoch konkret einen Angehorigen des nordarabischen Stammes verstanden oder die Bezeich-
nung vielmehr allgemein fiir Arabien, bzw. nomadisierende Stimme verwendeten, muss aufgrund
der spéarlichen Beleglage allerdings offen bleiben (vgl. auch Stadler 2004, 134). In den demoti-
schen Texten werden die Agr meist als hgr n p3 tw spezifiziert (zum Beispiel im pLiiddeckens II;
siche Liiddeckens 1988). Das demotische Wort rw geht auf das hieroglyphische dw ‘Berg’ zuriick,
weshalb Agr n p3 tw als ‘Hagriter des Berges’ wiedergegeben wird. Im Demotischen ist die Be-
deutung von tw allerdings weitergefasst und kann auch fiir Nekropole oder allgemein fiir Wiiste
stehen. Der Ausdruck lieBe sich daher vielleicht besser als Araber aus der Wiiste’ auffassen (vgl.
auch Honigman 2002, 60).

Das Wort hgr kann nicht nur fiir Araber verwendet werden, sondern es ist auch als dgyptischer
Personenname belegt. Eine eindeutige Identifizierung der 4gr wird dadurch zusétzlich erschwert.
Der bekannteste Trager dieses Namens ist Konig Achoris, dgyptisch Agr (auch hkr oder hgr), der
dritte Herrscher der 29. Dynastie. Aus dem Namen abzuleiten, Achoris sei arabischer Herkunft
und sein Name reflektiere seine ethnische Zugehdrigkeit (so Retsé 2003, 252-253), ist fraglos
verfriiht, da dieser Personenname bereits seit der 26. Dynastie belegt ist (so schon Posener 1969;
vgl. auch Ranke 1935, 231.12; Liiddeckens et al. 1980-2000, 766). In der 29. Dynastie war hgr
bereits ein eingebiirgerter 4gyptischer Name und nicht Ausdruck von Ethnizitit. Posener vermu-
tete eine Ableitung des Personennamens von der ethnischen Bezeichnung (Posener 1969). Dies ist
jedoch fraglich, da ethnisch abgeleitete Personennamen iiblicherweise mit einem Artikel gebildet
wurden und der Name somit *p3-hgr lauten miisste.'? Ein direkter Zusammenhang zwischen dem
Personennamen und dem Volksstamm muss daher offen bleiben.

2.2 MAGAN

Das zweite Ethnonym auf der Dareios-Statue bereitet weniger Schwierigkeiten. Das hierogly-
phische mg entspricht dem persischen Maka- und ist mit dem bereits aus den sumerischen Texten
bekannten Land Magan bzw. Makan zu identifizieren (vgl. Vittmann 2004, 161). Da die Liste auf
der Statue dem persischen Formular folgt, liegt die Vermutung nahe, dass es sich bei mg weniger
um eine dgyptische Bezeichnung fiir Magan handelt, sondern um eine Wiedergabe des persischen
Maka- in hieroglyphischer Schrift. Daher ist zweifelhaft, ob im dgyptischen Bewusstsein eine
Vorstellung vom Land Magan existierte.

In den mesopotamischen Quellen des 3. Jt. v. Chr. ist Magan vor allem fiir seine reichen Vor-
kommen an Kupfer bekannt, das entweder direkt oder im Zwischenhandel {iber Dilmun nach Me-
sopotamien gelangte. Anhand von Kupferanalysen konnte Magan in der Region des heutigen Oman
lokalisiert werden (vgl. u. a. Heimpel 1988). Entsprechend der engen Verbindung mit Meluhha in
den sumerischen Texten wird Magan auch auf der Susa-Statue direkt vor Indien genannt.

11 Zuletzt zusammenfassend Winnicki 2009, 340—348.

12 Clarysse 1991, 238. Vgl. u. a. die Personennamen p3-nhs.j ‘der Nubier’(Ranke 1935, 113.13) oder 13-hr.t
‘die Syrerin’(Ranke 1935, 367.3).
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2.3  LmnYAN

In demotischen Texten findet auch das Koénigreich von Lihyan Erwdhnung. Dies ist im Zusam-
menhang mit der Archidologie der Oase Tayma’ besonders interessant, da das Zentrum Lihyan
die Nachbaroase al-‘Ula ist und die K&nige von Lihyan zeitweise auch liber Tayma’ geherrscht
haben. Der Papyrus Wien D 62 aus der ersten Halfte des 2. Jh. n. Chr. enthélt eine stark fragmen-
tarische mythologische Erzdhlung'®. Inhaltlich ist von mehreren Géttern die Rede, die sich zu ver-
schiedenen Orten begeben, offenbar fliehen. Die den Gottern zugewiesenen Orte entsprechen teils
ihren Kultorten, hiufig ist ein Zusammenhang zwischen Gott und Ort jedoch unklar. Der Gott, der
nach Lihyan geht, ist Geb, das entsprechende Toponym lautet im demotischen /hjnj. Hoffmann
(2004, 254 Anm. 39) vermutete zunéchst eine demotische Schreibung fiir das Wadi Hammamat,
agyptisch r’-hnw. Dagegen ist mit Vittmann'* eine Identifizierung mit Lihyan anzunehmen. Dies
bereitet lautlich weniger Probleme als die Ansetzung einer Schreibung fiir 7’-Anw und auch die
auBlerdgyptische Lage stellt keine Schwierigkeit dar, denn schlieBlich heif3t es daneben von Osiris,
er gehe bzw. fliche nach Ninive.

Weitere dgyptische Belege fiir das Konigreich Lihyan finden sich im demotischen Papyrus
pCarlsberg 459. Der Papyrus stammt aus Tebtynis und enthélt eine fragmentarische Erzahlung, in
der Lihyan mehrfach genannt wird (Ryholt 2012).

3 DAS ARCHAOLOGISCHE MATERIAL
3.1 AGYPTISCHE OBJEKTE AUF DER ARABISCHEN HALBINSEL

Im archdologischen Fundmaterial der arabischen Halbinsel sind in den letzten Jahrzehnten zahl-
reiche dgyptische Objekte zu Tage getreten. Dabei handelt es sich in erster Linie um Amulette und
Objekte der dgyptischen Kleinkunst, gefunden wurden sie in nahezu jeder Grabungsstitte der Halb-
insel. Auf Failaka vor Kuwait und auf Bahrain wurden ebenso Skarabden gefunden, wie in den
Tumuli von Dhahran.!® Auch im Jemen wurden neben den von Fakhry angekauften Amuletten und
Skarabéen'® bei den Grabungen des DAI in Marib weitere Skarabéden entdeckt (Gerlach 2002, 55
Taf. 22), die auf einen Kontakt nach Agypten verweisen. Wihrend das Auftreten von Aegyptiaca
im Osten und Siiden der Arabischen Halbinsel eher sporadisch ist, bieten die Fundorte Tayma® im
Nordwesten und Qaryat al-Faw in Zentralarabien in dieser Hinsicht eine relativ hohe Funddichte.
Die in Tayma’ gefundenen Amulette und Skarabden lassen sich aufgrund der ermittelten Ver-
gleichstiicke und des Materials bisher als dgyptische Importe ansprechen.!” Es handelt sich weder
um lokale Produktionen noch um Objekte, die in der Levante hergestellt wurden, sondern, nach
Ausweis des Materials und der Vergleichsstiicke aus dem dgyptischen Kernland, um indigene
dgyptische Stiicke. Unter den Amuletten sind verschiedene Typen vertreten, sowohl Objekt- wie
auch figiirliche Amulette, neben Skarabéden sind auch Skaraboide im Fundmaterial reprisentiert.
Diese Fundgruppe verteilt sich im Wesentlichen auf zwei Grabungskontexte. Zum einen stammen

13 Hoffmann 2004; vgl. auch die Ubersicht bei Quack 2005, 24, sowie die Ubersetzung von Vittmann im
Thesaurus Linguae Aegyptiae (TLA <http://aaew.bbaw.de/tla/index.html>, Version Oktober 2014).

4 Vittmann im Thesaurus Linguae Aegyptiae (TLA <http://aaew.bbaw.de/tla/index.html>, Version Oktober
2014).

'S Einen kurzen Uberblick iiber einige dgyptisierende Objekte aus den Golfstaaten bietet Shaheen 2000.

16 Fakhry 1952, 136—139. Insgesamt vier Amulette und zwei Skarabien, die in die Spétzeit datieren. Auch der
Skarabédus mit dem Namen Amenophis III. ist entgegen der Einordnung Fakhrys in der Spétzeit anzusetzen.

17 Zu den Agyptischen Funden aus Tayma’ der Beitrag des Verfassers ‘Agyptische und dgyptisierende Fun-
de der Kampagnen 2006-2010 aus Tayma’’ in Band IV der Tayma’ Reihe sowie Sperveslage 2014.
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die Objekte aus Areal O und sind einem wahrscheinlich sakral zu interpretierenden Gebaudekom-
plex zuzuordnen, der in den Zeitraum des 12. bis 9. Jhs. v. Chr. datiert wird (Hausleiter 2010,
230-231; Hausleiter 2011, 111. 113; Intilia 2011; 2012; 2017). Die von dort stammenden agyp-
tischen Objekte konnen eventuell als Votivgaben angesehen werden (Sperveslage — Eichmann
2012, 374). Zum anderen wurden dgyptische Artefakte im Gréberfeld von Sana’iye gefunden, das
die Ausgréber in das 7. bis 6. Jh. v. Chr. setzen (Abu Duruk 1989, 15 Taf. 9). Hier dienten sie als
Grabbeigaben und sollten die Verstorbenen ins Jenseits begleiten.

Zu den dgyptischen Amuletten aus Tayma’ gesellen sich lokale Umsetzungen dgyptischer
Motive. Im Bereich des Zentralgebdaudes E-bl wurde eine Monumentalplastik in Gestalt einer
Sphinx, sowie ein weiteres Fragment einer dhnlichen Skulptur freigelegt. Ein Gegenstiick konnte
im Magazin des Museums von Tayma’ identifiziert werden.!® Ob das Fragment Teil einer der
beiden Sphingen ist oder als Teil einer dritten Figur angesehen werde muss, ist gegenwartig
nicht gesichert. Gefertigt sind die Skulpturen aus lokalem roten Sandstein, ihr Stil ist deutlich
agyptisierend. Ausgehend von der Fundposition der ersten Plastik kann vermutet werden, dass die
Sphingen den Eingang zu dem als Tempel interpretierten Gebdude E-b1 flankierten.

In der antiken Siedlung von Qaryat al-Faw wurden ebenfalls zahlreiche dgyptische Objekte
gefunden, die die Handelsverbindungen und den Warenverkehr auf den arabischen Karawanen-
routen beleuchten.!® Die in Qaryat al-Faw ergrabenen Strukturen datieren in die letzten Jahrhun-
derte des 1. Jts. v. Chr. und die erste Halfte des 1. Jts. n. Chr. Die dgyptischen Objekte entstammen
unterschiedlichen Kontexten (Gréber, Siedlung, Heiligtum) und bieten eine grofie typologische
Vielfalt. Es handelt sich einerseits um diverse Amulette und mehr als 30 Skarabden zum Schutz
der Lebenden wie auch der Toten, Glasobjekte, die teilweise mit dgyptisierenden Darstellungen
und Pseudoinschriften verziert sind, sowie um zwei hellenistische bzw. romische Bronzen des
agyptischen Gottes Harpokrates.?

Es dirfte kein Zufall sein, dass sie an einem Ort gefunden wurden, der eine zentrale Station
auf der antiken Karawanenroute ist, die von Siidarabien zum Arabischen Golf und weiter nach
Mesopotamien fiihrte. Insbesondere bei den Glasfunden handelt es sich um Luxusgiiter, die auf
der Karawanenroute verhandelt wurden und die den Wohlstand der Oasenstadt widerspiegeln.
Herkunft der Glaser war vermutlich Alexandria, die Hauptstadt des ptolemdischen und romi-
schen Agypten. Wenn auch archiiologische Nachweise fehlen, so bezeugen doch die klassischen
Autoren, dass in Alexandria Glasmacher titig waren und Luxusglas herstellten, welches sie u. a.
nach Rom exportierten (Strabo 16.2.25; Cicero, Rab. Post. 14.40; Aurelian 45.1). Vergleichbare
Glasfunde wurden auch auf Bahrain gemacht und zeigen den hohen Stellenwert dieser Produkte
(Andersen 2007). Unabhéngig von ihrem Produktionsort, sind die Gldser vermutlich auf dem
Seeweg nach al-Faw gelangt. In den Héafen von Quseir al-Qadim und Berenike in Mittel- bzw.
Studédgypten traten entsprechende Funde aus romischer Zeit auf.?!

Die Funktion der beiden Harpokrates-Bronzen, die zusammen mit weiteren hellenistischen
Bronzen gefunden wurden, ist nicht eindeutig zu kliaren. Denkbar wire, dass sie aufgrund ihres
Materialwertes verhandelt wurden. Wahrscheinlicher ist dagegen, dass sie wegen ihrer religidsen
Funktion nach al-Faw gelangten. Sie kdnnten nach der erfolgreichen und gesunden Heimkehr von
einer Handelsexpedition als Votivgabe an die lokalen Gottheiten geweiht worden sein. Ahnlich
verhilt es sich mit den Funden hellenistischer Bronzen vom Jebel al-Awd im Jemen, unter denen

'8 Hierzu ausfiihrlich der Beitrag des Verfassers ‘Agyptische und #gyptisierende Funde der Kampagnen
20062010 aus Tayma'’ in Band IV der Tayma’ Reihe.

19 Mein herzlicher Dank gilt Said F. al-Said, King Saud University Riad, der mir im Friihjahr 2009 gestat-
tete, diese Funde im Universititsmuseum in Riad zu studieren.

20 Die Objekte sind teilweise publiziert: Cotty 2010; Demange 2010; al-Ansary 2011a; siche auch Sperves-
lage 2014.

2l Zu Quseir al-Qadim siche Meyer 1992; Peacock — Blue 2011; zu Berenike siehe Sidebotham 2011.
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sich eine kleine ptoleméische Bronzesphinx mit einer sekunddren Weihung an die Lokalgottheit
Ragabum befand (Jandl 2009; Fleischer — Schulz 2012).

Die Amulette und Skarabden sind weniger als Handelsobjekte anzusprechen, sondern stellen
aufgrund ihrer geringen GroBe und ihrer generellen Verbreitung in der antiken Welt Mitbringsel
Handelsreisender und personliche Schutzamulette dar. Sie bezeugen das Interesse der Menschen
an dgyptischen Objekten. Diese konnen einerseits als Prestigeobjekte verstanden werden (hierzu
Seidlmayer 2009), andererseits besal3en sie Wirkungsmachtigkeit im magisch-religidsen Bereich.
Die magische Funktion der Amulette, die auf der arabischen Halbinsel gefunden wurden, bezieht
sich aus dgyptischer Sicht entweder auf den Schutz vor bosen Machten, Krankheiten und Gefahren
oder auf den Themenbereich Regeneration, Fruchtbarkeit und Lebenskraft. Es sind daher primér
Amulette, die zu Lebzeiten getragen wurden.?? Erst in sekundirer Funktion gewannen sie als
Grabbeigabe auch funerdre Aspekte. Ob mit den Amuletten auch ihre Funktionen {ibernommen
wurden, entzieht sich unserer Kenntnis. Es kann jedoch festgehalten werden, dass die 4gyptischen
Amulette auf der arabischen Halbinsel, soweit erkennbar, ausschlieSlich in funerdren und sakralen
Kontexten gefunden wurden, Funde aus Siedlungskontexten fehlen bisher (hierzu Sperveslage
2013; 2014). Fiir den Gebaudekomplex in Areal O, dessen Funktion bisher nicht abschlie3end
geklart ist, deutet dieser Befund auf einen sakralen Charakter. Ebenso fehlen Amulette, deren
Funktion in Agypten primir im Schutz des Verstorbenen besteht, wie z. B. Herz-Amulette oder
Amulette in Gestalt der Horussohne.?

3.2 AGYPTISCHE IKONOGRAPHIE IM GOTTERKULT VON TAYMA’

Bei den 1979 durchgefiihrten Grabungen wurde im nordlichen Bereich von Qasr al-Hamra ein
Raum freigelegt, der eine Reihe von Objekten enthielt, welche Riickschliisse auf die kultischen
und religidsen Praktiken Tayma’s zulassen (Bawden et al. 1980, 82—86; Abu Duruk 1986, 56-70;
Hausleiter 2012). In der Stidwestecke befand sich ein Sandsteinkubus von ca. 37 cm Kantenlidnge
in situ, der an den beiden in den Raum weisenden Schauseiten mit Stierdarstellungen in agyp-
tischer Ikonographie dekoriert ist (Abb. 3 und 4). Dazu wurde in demselben Raum, unweit des
Kubus, eine Stele freigelegt (Abb. 5), die ebenfalls mit d4gyptischen Elementen versehen ist, sich
allerdings nicht mehr an ihrem urspriinglichen Aufstellungsort befand. Beide Objekte sind unter
den Bezeichnungen ‘Hamra-Kubus’ und ‘Hamra-Stele’ in die Literatur eingegangen. Sie befinden
sich heute im Nationalmuseum von Riad* und datieren in das 5.—4. Jh. v. Chr.

Der Hamra-Kubus zeigt auf der einen Seite einen Stierkopf in Frontalansicht auf einem
dreistufigen Podest (Abb. 3). Von den Ohren des Stieres hingen Schmuckbénder herab, zwi-
schen den Hornern befindet sich eine (Sonnen-)scheibe. Rechts des Bukraniums steht ein hoher
Weihrauchbrenner, links ein Priester, der Opfergaben darbringt. Zwischen dem Priester und
dem Bukranium befindet sich ein zweiter, kleinerer Weihrauchbrenner. Oberhalb der Szene be-
finden sich die vorderasiatischen Gottersymbole Fliigelsonne, Mond und Stern. Gerahmt wird
das Bildfeld von einer mit Kreisen versehenen Bordiire. Diese konnte als Holzarchitektur in-
terpretiert werden und andeuten, dass sich das Kultbild der Stiergottheit in einem Holzschrein
befindet.

Auf der zweiten, rechts angrenzenden Schauseite ist ein stehender Stier in Seitenansicht
dargestellt (Abb. 4). Er triagt ebenfalls eine (Sonnen-)scheibe zwischen den Hornern. Vor ihm

22 Ein Skarabdus aus den Tumuli von Dhahran zeigt beispielsweise deutliche Abnutzungsspuren; Zarins
et al. 1984, Taf. 52k; siehe auch Rice 2003, 145.

2 Vgl. hierzu auch Holbl 1979, 1 229-239; speziell zum Fehlen von Amuletten mit funerdrem Charakter
Holbl 1979, 1234-235.

24 Inventarnummern 1020 (Stele) und 1021 (Kubus); Hausleiter — Intilia 2010a; Hausleiter — Intilia 2010b.
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steht in verkleinertem MaBstab ein Priester, der wiederum Opfergaben darreicht. Uber dem
Stier befindet sich eine groBe Fliigelsonne in assyrischem Stil. In der rechten oberen Ecke ist
ein achtstrahliger Stern, in der linken ein Skorpion zu sehen. Auch dieses Bildfeld ist von einer
Bordiire gerahmt, die Seiten sind jedoch undekoriert, der obere Abschluss ist mit einem Fries
aus abwechselnd gedffneten und geschlossenen Lotosbliiten versehen.

Die Goéttersymbole Fliigelsonne, Mond und Stern sind ebenfalls auf der Hamra-Stele
abgebildet (Abb. 5). Sie sind in demselben Stil gehalten wie auf dem Kubus, so dass von
einer zeitgleichen Aufstellung der beiden Objekte ausgegangen werden kann (Bawden et al.
1980, 84; Abu Duruk 1986, 61). Zusitzlich zeigt die Stele links neben der Fliigelsonne ein
weiteres Element. In sehr flachem Relief ist ein Udjat-Auge eingeritzt. Da es nicht wie die
anderen Symbole in erhabenem Relief ausgearbeitet ist, handelt es sich wohl um eine spétere
Ergénzung. Der Bereich oberhalb des Udjat-Auges ist beschidigt, der Platz wire ausreichend
fiir ein weiteres Dekorationselement. Ebenfalls stark beschadigt ist der Bereich zwischen den
Symbolen und dem zehnzeiligen araméischen Text. Links des Mondsymbols ist ein Kreis zu
erkennen, der beidseitig zu etwa zwei Dritteln eingefasst ist. Dies ldsst sich in Analogie zum
Hamra-Kubus als eine von Stierhdrnern gerahmte (Sonnen-)scheibe deuten. Bis zum Beginn der
ersten Textzeile ist ausreichend Platz vorhanden, um einen stehenden Stier zu rekonstruieren.
Die Rekonstruktion eines stehenden Stieres konnte anhand einer Untersuchung des Originals
im Nationalmuseum von Riad bestatigt werden. Der Verlauf von Brust, Vorderbein und Riicken
sowie die Reste eines Weihrauchbrenners vor dem Stier sind dort noch zu erkennen.

Das ikonographische Element der Scheibe zwischen den Hornern gehort in den dgyptischen
Kulturkreis. Stier- bzw. Kuhgottheiten werden in dieser Form représentiert. Das dgyptische
Pantheon kennt eine Reihe heiliger Stiere, deren Verehrung auf die Bedeutung und den Nutzen
des Rindes in der Landwirtschaft zuriickgeht und das daher als Trager von Fruchtbarkeit galt.
Als die bedeutendsten Stiergotter sind Apis, Buchis und Mnevis zu nennen, deren Kulte bis in
die romische Zeit gut belegt sind.”> Wéhrend die Darstellung des schreitenden bzw. stehenden
Tieres den mannlichen Rindern, d. h. den Stiergottheiten, vorbehalten ist, ist die Reprisenta-
tionsform des Bukraniums in Frontalansicht typisch fiir die Go6ttin Hathor. Es ist nicht davon
auszugehen, dass auf den beiden Seiten des Hamra-Kubus verschiedene Gottheiten abgebildet
sind. Offenbar sind hier zwei verschiedene dgyptische Darstellungsweisen miteinander verbun-
den worden bzw. es wurden die bereits bestehenden Darstellungskonventionen um die (Son-
nen-)scheibe erginzt.

In dem auf dem Kubus und der Stele dargestellten Stier kann eine Représentation des Gottes
Salm vermutet werden (Hausleiter 2012; anders Dalley 1985; 1986). Verschiedene Formen des
Gottes Salm sind aus zahlreichen Quellen Nordwestarabiens bekannt, wobei die Frage, ob es
sich um eine Mond- oder Sonnengottheit handelt, bisher unbeantwortet ist (vgl. hierzu u. a.
Maraqten 1996, 19-22). In Zusammenhang mit der dgyptischen Ikonographie ist der Text der
Tayma’-Stele aus dem Louvre (AO 1505) interessant, der in dieselbe Zeit wie beide Monu-
mente aus Qasr al-Hamra zu datieren ist.?® Dieser berichtet von der Einfithrung eines Kultes
fiir Salm von Agm durch Salmshezeb, den Sohn des Petosiris (ptsry). Dem grézisierten Namen
Petosiris entspricht die dgyptische Form p3-dj-Wsr(.w) ‘der, den (der Gott) Osiris gegeben hat’,
eine Namensform, die von der Spétzeit bis in die romische Kaiserzeit hdufig bezeugt ist.2” Auch
in der aramiischen Nebeniiberlieferung ist der Name Petosiris mehrfach vertreten. Allein in

% Zu #dgyptischen Stierkulten allgemein Otto 1938; Winter 1983.

26 Zur Tayma’-Stele zuletzt Briquel-Chatonnet — Robin 1997, 261-262 (Nr. 200). Eine Neubearbeitung der
Stele durch Peter Stein ist in Vorbereitung. Zur chronologischen Abfolge der Tayma’-Stele und der etwas
spéteren Stele aus Qasr al-Hamra siehe den Beitrag von Stein in Band II der Tayma’ Reihe.

27 Ranke 1935, 123.1; Liiddeckens et al. 1980-2000, I 298-299; zu den Varianten in der griechischen Form
siehe ebenfalls Liiddeckens et al. 1980-2000, I 298-299.
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Abb. 3 Sandsteinkubus aus Qasr al-Hamra, Seite A (Foto: DAL Orient-Abteilung, G. Sperveslage).
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Abb. 4 Sandsteinkubus aus Qasr al-Hamra, Seite B (Foto: DAI, Orient-Abteilung, G. Sperveslage).
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Abb. 5 Stele aus Qasr al-Hamra (Foto: DAL, G. Sperveslage).
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den aramiischen Dokumenten aus Agypten finden sich 16 Bezeugungen fiir diesen Namen in
vier verschiedenen Varianten (Porten — Lund 2002, 396). Dieselbe Schreibweise, die auf der
Tayma’-Stele vorliegt, findet sich in zwei Texten aus Elephantine.?®

Aufgrund des Namens kann zwar nicht auf eine dgyptische Herkunft geschlossen werden,
da dgyptische theophore Namen auch fiir Nichtdgypter haufig belegt sind.? Dennoch belegt der
Name, dass Petosiris Kontakte nach Agypten besaB. Ob eine Verbindung zwischen dem 4gyp-
tischen Namen auf der Tayma’-Stele und der dgyptischen Ikonographie der Gottheit besteht
und ob Petosiris die Darstellungsweise vielleicht aus Agypten mitbrachte, kann nur vermutet
werden. Auffillig ist, dass die Reprisentation des Stierkopfes auf der Seite der Tayma’-Stele
auf eine Sonnenscheibe verzichtet. Moglicherweise handelt es sich um zwei verschiedene For-
men des Gottes Salm, wobei der mit Qasr al-Hamra assoziierte Salm von db (bzw. rb) mit
Sonnenscheibe dargestellt wird, wahrend Salm von sgm ohne dieses ikonographische Merkmal
wiedergegeben wird (hierzu ausfiihrlich Hausleiter 2012).

28 Porten — Lund 2002, 396 (Petosiri #2.001, #7.002).
¥ Vgl. in anderem Zusammenhang auch Maraqten 1996, 21.
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3.3 ARABISCHE HEILIGTUMER M NILDELTA

Anders als die Adaption dgyptischer Ikonographie fiir den Gott Salm stellt sich die Situation
mehrerer arabischer Heiligtiimer im Ostlichen Nildelta und auf dem Sinai dar. Aus dem Nil-
delta sind zwar nur indirekte Spuren in Form von epigraphischen Zeugnissen erhalten, doch die
tiberlieferten Funde legen nahe, dass es Bauten gab, die in der Architektur und Ausstattung den
Traditionen ihrer Erbauer entsprachen. Eines dieser Heiligtiimer bestand um 400 v. Chr. in Tell
el-Maskhuta, dem dgyptischen Per-Atum. Zwei weitere Heiligtiimer errichteten die Nabatéer
im 1. Jh. v. Chr. im Ostdelta. Ein drittes nabatdisches Heiligtum befindet sich in Qasrawet auf
dem Sinai. Der Bautyp selbst ist nabatdisch, weist aber dgytisierende Architekturelemente auf,
wodurch sich eine gewisse kulturelle Angleichung zeigt.

Von dem Heiligtum in Tell el-Maskhuta zeugen vier silberne Votivschalen, die sich heute
im Brooklyn Museum befinden.*® Alle vier tragen eine araméische Inschrift mit Weihung an die
Go6ttin Han’ilat, drei der Schalen nennen zudem die Namen der Stifter mit Filiation. Diese Na-
men sind insofern interessant, als sie eine stufenweise Akkulturation bezeugen. Wahrend auf der
ersten Schale der Name der weihenden Person wie die seines Vaters in nordarabischer Tradition
steht, weist die zweite den Stifter als Trager eines dgyptischen Namens aus, wiahrend der Vater
einen arabischen Namen triagt. Auf der dritten Schale sind schlieBlich beide Namen dgyptischen
Ursprungs (vgl. Vittmann 2003, 182). Das legt nahe, dass wir es nicht mit einem Heiligtum fiir
reisende Handler zu tun haben, sondern dass es eine anséssige arabische Gemeinschaft im Ostdel-
ta gegeben hat, die sich liber mehrere Generationen der dgyptischen Kultur so weit ge6ffnet hat,
dass sie dgyptische Namen annahmen. Dabei handelt es sich offenbar nicht um einen zusétzlichen
dgyptischen Namen, der parallel zum semitischen verwendet wurde. Diese Gepflogenschaft ist u.
a. von den karischen Denkmilern aus Agypten bekannt — hier werden Personen mit einem 4gyp-
tischen Namen, der in Hieroglyphen geschrieben ist, und einem davon verschiedenen karischen
Namen in karischer Schrift ausgewiesen (Kammerzell 1993, 185). Im Falle der Votivschalen aus
Per-Atum ist dagegen der dgyptische Name in araméischer Schrift und zudem auf einem Objekt
auBlerdgyptischen Kontextes iiberliefert, womit anzunehmen ist, dass es sich um den einzigen,
oder zumindest um den wichtigsten Namen des Stifters handelt.

Die Stammeszugehorigkeit der Stifter offenbart die erste Schale. Ihr Stifter ist ‘Qainu, Sohn
des Gashmu, Konig von Qedar’. Die Anwesenheit von Qedaritern im &stlichen Nildelta er-
klirt moglicherweise die Uberlieferung Herodots. Als die Perser unter Kambyses 525 v. Chr.
Agypten eroberten und zur persischen Satrapie erklirten, waren sie auf Unterstiitzung durch
die arabischen Stimme angewiesen. Nicht ndher bezeichnete ‘Araber’ gewidhrten den Persern
freien Durchzug und versorgten Kambyses wéhrend des Feldzuges mit Wasser (Herodot I11 7-9.
88; vgl. hierzu auch Honigman 2002, 52-54). Da das Stammesgebiet der Qedariter im Siidos-
ten des heutigen Jordanien und Norden Saudi-Arabiens mit dem Zentrum in der Oase Dumat
al-Jandal lag, ist denkbar, dass es sich bei diesen Arabern um Qedariter handelte. Im Gegenzug
fiir den freien Durchzug erhielten die Araber von den Persern offenbar Land und Steuerfreiheit
zugesprochen (Herodot III 91). Eine vergleichbare Konstellation hatte bereits 671 v. Chr. die
assyrische Eroberung Agyptens durch Asarhaddon begiinstigt (Retsd 2003, 158—161). Spiites-
tens im ausgehenden 6. Jh. v. Chr. kdnnte so die gqedaritische Gemeinde im Ostdelta entstanden
sein, deren Priasenz dazu fiihrte, dass diese Region, der 20. unterdgyptische Gau, seit ptole-
mdischer Zeit als Gau Arabia bekannt ist (Helck 1974, 198). Herodot bezeichnete Per-Atum be-
reits als ‘arabische Stadt’ (Herodot II 158). Die Anwesenheit der Araber in der Region um Tell
el-Maskhuta war demnach mehr als nur eine kurze Episode. Da in Per-Atum erst um 600 v. Chr.

30 Zu den Schalen siehe insbesondere Dumbrell 1971; vgl. auch Winnicki 2009, 348-352.
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unter Necho II. (26. Dynastie) Siedlungsspuren greifbar sind,?! scheint die arabische Priasenz
insgesamt sehr pragend fiir den Ort gewesen zu sein.

In Tell esh-Shuqgafiya, einem Ort am Wadi Tumilat, wurde eine nabatdische Inschrift ge-
funden. Sie zeugt von der Errichtung eines Tempels fiir die nabatdische Gottin Al-Kutba’ im
vierten Jahr des Konigs Ptolemaios (Strugnell 1959, 31-34). Um welchen der Ptolemaéer es
sich handelt, ist umstritten, es wurden Datierungen in das Jahr 44 oder 77 v. Chr. vorgeschlagen
(Strugnell 1959, 35). Ein weiterer Tempel fiir Al-Kutba’ befand sich im Nordwesten des Sinai
beim heutigen Qasrawet (Netzer 2003, 95-99). Die Basis eines Altars mit einer entsprechenden
Weihinschrift hat sich erhalten (Strugnell 1959, 34-35).

Eine zweite nabatdische Inschrift auf einer Stele aus Tell esh-Shuqgafiya befindet sich heute
im Museum von Hariyyat Raznah (Abb. 6 und 7).*? Die kleine Stele ist mit den MaBlen 21,5 x
23,5 cm nahezu quadratisch. Die Riickseite ist undekoriert und grob bearbeitet, die Vorderseite
tragt eine siebenzeilige Inschrift. Der Inhalt ist die Widmung eines Schreines an den Hauptgott
der Nabatder, ‘Dushares, der in Daphnae ist’ (Jones et al. 1988). Dieses Heiligtum befand sich
offenbar in Daphnae im 6stlichen Nildelta. Die Stele ist durch eine Dreifachdatierung durch das
Jahr 14 Kleopatra VII., das Jahr 26 Malichus’ I. und das Jahr 2 des Dushares-Priesters Atlah
(vgl. Jones et al. 1988, 55) in das Jahr 37/36 v. Chr. datiert.

Die oben genannten Orte befinden sich entlang der Handelsrouten zwischen Agypten und
dem Nabatéderreich. Es ist somit nicht verwunderlich, dass an diesen vor allem in der Ptolemé-
erzeit stark frequentierten Verkehrswegen nabatdische Heiligtlimer entstanden (Strugnell 1959,
35; Jones et al. 1988, 53—54; vgl. auch Winnicki 2009, 357-358). Die grofle Zahl nabatiischer
Graffiti auf den Felswénden in den wadis auf dem Sinai, zumeist aus dem 2. und 3. Jh. v. Chr.,
steht als Beleg fiir die Prasenz der Nabatder auf dem Sinai (vgl. Vittmann 2003, 189—190; Jones
et al. 1988, 52).

4 HANDELSWEGE UND HANDELSWAREN
4.1 HANDELSWEGE

Fiir den Warenverkehr zwischen Agypten und Arabien standen der Land- und der Seeweg zur
Verfiigung. Beide Verkehrswege wurden zu verschiedenen Zeiten mit unterschiedlicher Intensitét
genutzt. Der Landweg war die Route der Weihrauchstraf3e, die im Westen der arabischen Halbin-
sel von Siidarabien nach Norden fiihrte, iber Najran und Tayma’ nach Petra und Gaza, von dort
iiber den Sinai ins Ostdelta. Das Tor zu Agypten war Per-Atum, das heutige Tell el-Maskhuta, im
20. unterdgyptischen Gau. Die Route fithrte durch das Wadi Tumilat in die dgyptischen Zentren.
Entlang des wadis wurden bei Tell el-Jahudiya zwei thamudische Inschriften auf zwei Grabstelen
aus spatantiker Zeit gefunden. Die Inschriften nennen die Namen zweier Briider und bezeugen die
Anwesenheit von Arabern in dieser Region, wo sie moglicherweise im rémischen Militér dienten
(Kensdale 1952).

Weitere Handels- und Verkehrswege fiihrten liber das Rote Meer und liefen verschiedene
Héfen entlang der dgyptischen Kiiste an. Ausgehend von diesen Héafen verliefen Wiistenstral3en
ins Niltal.*® Von Norden nach Siiden vorgehend, ist von den wichtigsten Routen zuerst die Via

31 MacDonald 1980, 57. In der Zweiten Zwischenzeit gab es eine mittelbronzezeitliche Vorgingersiedlung,
in der Zeit des Neuen Reiches bis zur 26. Dynastie war der Ort jedoch nicht besiedelt. Vgl. Paice et al. 1996.

32 Inventar-Nr. 699. Mein herzlicher Dank gilt Helmut Brandl, Projekt M.i.N. Museen im Nildelta, fiir die
Publikationerlaubnis der Abbildungen.

3 Ubersicht tiber die Verkehrswege u.a bei Winnicki 2000, 166—169; Sidebotham 1997; Sidebotham 2011,
125-174.
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Abb. 6 Nabatdische Stele aus Tell esh-Shuqafiya, Vorderseite (Foto:
© Project M.i.N.).
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Abb. 7 Nabatiische Stele aus Tell esh-Shuqafiya, Riickseite (Foto:
© Project M.i.N.).
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Hadriana zu nennen, die von Antinoopolis zum Roten Meer fiihrte und dann die Kiiste entlang bis
Berenike im Siiden verlief. Surveys entlang der Strafie ergaben Nutzungsspuren aus dem 4. und
3. Jt. v. Chr. und dann erst wieder in der romischen Epoche ab der Zeit Hadrians. Eine zweite Route
verlief von Qena an den romischen Steinbriichen am Mons Claudianus und Mons Porphyrites
vorbei nach Abu Sha’r, nordlich des heutigen Hurghada. Durch das Wadi Hammamat fiihrte von
Koptos nach Quseir eine dritte Route. Dieser Weg wurde bereits seit dem 3. Jt. v. Chr. genutzt,
wie durch Felsinschriften bezeugt ist. Eine vierte Hauptroute schlielich fiihrte von Berenike
im Siiden Agyptens durch die Ostwiiste nach Norden. Sie gabelte sich bei ad-Dweig; von hier
fuhrte eine Route westlich nach Edfu, die andere nach Norden, traf dort auf das Wadi Hammamat
und folgte diesem bis nach Koptos (hierzu Sidebotham 1997). Im Wadi Hammamat sowie im
Wadi Manih befinden sich einige wenige thamudische und altsiidarabische Felsinschriften, die
die Durchreise von Arabern dokumentieren (Robin 1994, 296-297; Biilow-Jacobsen et al. 1995,
112—-115; Tokunga 2003). Es handelt sich um kurze ein- bis zweizeilige Graffiti, die nicht mehr
als die Namen der Durchreisenden nennen. Uber ihre Funktion und den Grund ihres Aufenthaltes
in der dgyptischen Ostwiiste sagen sie allerdings nichts aus.

Der dgyptische Rotmeerhandel war wahrscheinlich bereits in vordynastischer Zeit etabliert.
Die Provenienzbestimmung dgyptischer Obsidianfunde verweist in den siidlichen Bereich des
Roten Meeres (Zarins 1989; 1990). Ob der Obsidian von der arabischen Halbinsel importiert
wurde, war lange fraglich, da die Zusammensetzung der Vorkommen in Arabien und Athiopien/
Eritrea sehr dhnlich ist. Die bisherigen Analysen dgyptischer Funde schienen eher nach Eritrea
als in den Jemen zu verweisen (Aston et al. 2000, 46; Bavay et al. 2000, 13—17). Eine aktuelle
systematische Untersuchung der einzelnen Obsidianvorkommen beidseits des siidlichen Roten
Meeres konnte dies bestitigen (Giménez et al. 2015). Somit ist die arabische Halbinsel als Pro-
venienz des in Agypten verwendeten Obsidians zwar auszuschlieBen, es ist jedoch mdglich, dass
er auf dem Schiffsweg iiber das Rote Meer nach Agypten gelangt ist (Zarins 1989, 368; vgl. auch
Bavay et al. 2000, 17-19). Zahlreiche Darstellungen auf priadynastischen Keramikgefa3en sowie
Felsbilder in der Ostwiiste zeigen Schiffe und belegen die nautische Aktivitét in dieser Zeit. Um-
stritten ist, ob die abgebildeten Schiffe und Boote auf dem Roten Meer eingesetzt wurden oder ob
sie allein der Nilschifffahrt dienten. Da sich die Felsbilder im westlichen Teil der Ostwiiste be-
finden, scheint keine Verbindung zwischen den Darstellungen und dem Roten Meer zu bestehen,
weshalb Rotmeerschifffahrt allgemein abgelehnt wird (Diskussion bei Hartung 2001, 332-335).
Die Konzentration von Schiffsdarstellungen in der Ostwiiste bei nur vereinzelten Belegen auf der
Westseite des Nils scheint eine Verbindung zum Roten Meer jedoch nicht vollig auszuschlieen.

Kontakte in den siidlichen Bereich des Roten Meeres belegen zudem Muschelfunde aus der
Siedlung von Maadi siidlich von Kairo und dem zugehorigen Friedhof am Wadi Digla aus der ers-
ten Halfte des 4. Jts. v. Chr. Dort wurde eine gro3e Zahl von Muscheln der Art Ancilla acuminata
gefunden, die nur im siidlichen Roten Meer und im Golf von Aden vorkommt (Boessneck et al.
1989, 119). Diese Muscheln dienten als Schmuckgegenstiande. Der Apex war jeweils abgeschnit-
ten, so dass die Muscheln als Kettenglieder aufgereiht werden konnten. Der Fund von 12 bis
18 dieser exotischen Muscheln in jeweils einem einzigen Grab zeigt, dass sie nicht als einzelne
Kettenglieder, sondern als vollstindige Kette getragen wurden. Dafiir spricht auch, dass aus-
schlieBlich verhiltnismaBig kleine Exemplare verwendet wurden (Boessneck et al. 1989, 119).
Auch in den Gréabern von Badari (zweite Halfte 5. Jt. v. Chr.) wurden Muscheln gefunden, die aus
dem Roten Meer und dem Indischen Ozean stammen (Krzyzaniak 1977, 76—77 ). Hier wurden die
Muscheln ebenfalls als Kettenglieder verwendet. In groler Zahl sind Muscheln und Schnecken
vom Roten Meer auch in den Gréabern der unteren Bevolkerungsschichten in der Qau-Region be-
legt, wo sie aufgrund der fernen Herkunft als Prestigeobjekte der Breitenkultur angesehen werden
konnen (Seidlmayer 2009).

Insgesamt ldsst sich feststellen, dass in vordynastischer Zeit die Verbindung oberdgyptischer
Fundorte, neben den intensiven Kontakten nach Vorderasien, nach Osten und Siiden, insbeson-
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dere zum Roten Meer sehr ausgepréigt war.>* Bei den Muschelfunden iiberwiegen die Arten aus
dem Roten Meer gegeniiber denen aus dem Mittelmeer (Boessneck 1988, 146; Krzyzaniak 1977,
76), Obsidian aus dem mediterranen und anatolischen Raum tritt dagegen weder im Delta noch
in Oberigypten auf (Zarins 1989, 340-342). Mit den Unternehmungen der Agypter bis zum siid-
lichen Roten Meer war somit die Moglichkeit eines Kontaktes zur arabischen Halbinsel gegeben.
Der Nachweis einer Uberquerung des Roten Meeres fehlt allerdings fiir die vordynastische Zeit.
Erst fiir das Mittlere Reich sind direkte Kontakte iiber das Rote Meer durch Funde von Keramik
aus Siidarabien an der dgyptischen Kiiste bei Mersa Gawasis bezeugt (Fattovich 2005, 19-20;
Bard et al. 2007, 147; Manzo — Perlingieri 2007, 130-131; Manzo 2012).

4.2 HAFEN AN DER AGYPTISCHEN ROTMEERKUSTE

Uber die Hifen an der dgyptischen Kiiste des Roten Meeres sind wir am besten aus den Quellen
der ptolemédischen und romischen Epoche unterrichtet. Aus dieser Zeit stammen nicht nur
Kiistenbeschreibungen, namentlich der Periplus Maris Erythraei,* sondern auch Berichte klassischer
Autoren iiber die wirtschaftlichen und militdrischen Expansionen. Nach Strabo (XVI, 4-5) und
Plinius (VI, 168) stammen die Hifen an der dgyptischen Kiiste des Roten Meeres aus ptolemaischer
Zeit, ihre Griindung wird Ptolemaios II. zugeschrieben. Dabei handelt es sich aber in den meisten
Féllen nicht um eine Neugriindung, sondern lediglich um einen Ausbau, um die Vorherrschaft iiber
die Handelswege iiber das Rote Meer bis hin nach Indien zu erlangen (Ho6Ibl 2004, 54-57). Die
agyptische Prasenz am Roten Meer reicht dagegen weit in die pharaonische Zeit zuriick.

Dies konnte in jiingerer Zeit durch Grabungen an zwei Stétten nachgewiesen werden. Ain
Sukhna, stdlich von Tell el-Maskhuta am Golf von Suez, sowie Mersa Gawasis, rund 20 km
siidlich von Safaga, lassen sich bis ins Alte bzw. Mittlere Reich zuriick datieren. Die Funde aus
beiden Stitten belegen bereits fiir diese Zeit Hafenfunktionen. In Ain Sukhna fanden sich Nach-
weise flir Kupferminen und eine Verhiittungsindustrie. Nach Interpretation der Ausgraber waren
die Minen bereits im Alten Reich ausgebeutet, da man aber die grof3 angelegte Infrastruktur zur
Metallverarbeitung nicht aufgeben wollte, verschiffte man Rohmetalle aus den Kupferminen
des Sinai iiber den Golf von Suez hierher zur Weiterverarbeitung (Abd el-Raziq et al. 2006).
Die epigraphischen Funde aus Ain Sukhna weisen daher zum Sinai. Eine Inschrift aus der spa-
ten 11. Dynastie berichtet von einer Expedition, die von Ain Sukhna aus aufgebrochen ist, um
Tiirkis und Kupfer zu holen (Abd el-Raziq et al. 2006). Ziel dieser Expedition kann nur der
Sinai gewesen sein. Mehrere Inschriften nennen zudem Personen, die auch aus dem epigraphi-
schen Material vom Sinai bekannt sind. Eine Felsinschrift aus der Zeit Amenemhets III. (um
1.800 v. Chr.) stammt beispielsweise von Iti, Sohn der Isis. Dieselbe Person ist zweimal in den
Inschriften aus dem Wadi Maghara vertreten (Abd el-Raziq et al. 2002, 44—47. 108). Es sind
also dieselben Personen beidseits des Golfes von Suez titig. Als Verbindungsweg zwischen Ain
Sukhna und dem Wadi Maghara ist nicht der Landweg, sondern der direkte Seeweg anzuneh-
men, wie sowohl die epigraphischen Belege zeigen, als auch die Funde von Schiffsplanken und
Steinankern (Abd el-Raziq et al. 2002, 110—112; Abd el-Raziq et al. 2006).

Eine dhnliche Befundsituation bietet sich fiir Mersa Gawasis. Auch hier wurden zahlreiche
Schiffsteile gefunden, die auf ausgedehnte nautische Aktivitaten schlieBen lassen. Zu den Funden
gehoren u. a. Planken, Steuerruder und Seile (Fattovich 2005; Bard et al. 2007; Ward — Zazzaro
2007). Die epigraphische Seite beleuchtet eine Stele aus der Zeit Amenembhets I11. Sie gehdrt den
beiden Briidern Amenhotep und Nebsu, die im Auftrag des Konigs eine Fahrt zum Weihrauchland
Punt geleitet haben (Mahfouz et al. 2007, 219-221). Mersa Gawasis wurde demnach bereits seit

3% Zu den pridynastischen Kontakten nach Vorderasien sieche Hartung 2001.
35 Hier verwendete Edition: Casson 1989; vgl. auch Huntingford 1980.
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dem Mittleren Reich, mindestens ab 1800 v. Chr., als Hafen fiir Fahrten auf dem Roten Meer
genutzt.

Die Funde von Ain Suknha und Mersa Gawasis zeigen, dass die Westkiiste des Roten Mee-
res nicht erst in ptolemédischer und romischer Zeit eine wichtige Rolle in der Wirtschaft und
AuBenpolitik Agyptens spielte. Es gab hier bereits im Mittleren Reich Héfen, von denen Expe-
ditionen zum Sinai und ins Weihrauchland Punt ausgingen. Zu dieser Zeit bestanden ebenfalls
bereits Kontakte zur arabischen Halbinsel. Unter den Funden aus Mersa Gawasis befanden sich
mehrere Keramikfragmente, die von der siidarabischen Kiiste aus der Region um Aden stam-
men (Fattovich 2005, 19-20; Bard et al. 2007, 147; Manzo — Perlingieri 2007, 130-131; Manzo
2012). Chronologisch reichen die Keramikfunde vom ausgehenden 3. Jt. v. Chr. bis ins frithe
1. Jt. v. Chr., so dass nicht ein vereinzelter Kontakt, sondern vielmehr {iber einen langen Zeit-
raum kontinuierlicher Austausch stattgefunden hat. Die Ausgraber vermuten, dass Personen aus
der Region von Aden an den dgyptischen Rotmeer-Expeditionen teilnahmen und so die jemeni-
tische Keramik nach Mersa Gawasis brachten (Bard — Fattovich 2007, 251). Denkbar ist jedoch
auch, dass die Gefalle von dgyptischen Expeditionen aus Siidarabien mitgebracht wurden.

In ptolemaéischer und romischer Zeit bestand das wirtschaftliche Interesse an einer Umgehung
der Weihrauchstralie, was dazu fiihrte, dass die direkten Kontakte ausgebaut und intensiviert wur-
den. Von den Hifen an der Rotmeerkiiste verliefen die Schifffahrtswege direkt nach Arabien und
bis nach Indien. Die bedeutendsten Héfen in dieser Zeit waren Quseir am Ausgang des Wadi Ham-
mamat, das mit dem antiken Myos Hormos identifiziert werden muss (s. u.), sowie Berenike. Bei-
de Stitten sind durch archiologische Untersuchungen gut bekannt;*® im Fundmaterial befand sich
ebenfalls siidarabische Keramik. Gefunden wurden Vorratsgefdafle und Kochgeschirr, teils waren
die Gefale mit siidarabischen Graffiti versehen (Tomber 2004; Tomber 2008; Sidebotham 2011).

4.3 HAFEN AN DER ARABISCHEN KUSTE

Die Prasenz von Arabern in Mersa Gawasis wirft die Frage nach Héfen an der arabischen Kiiste
des Roten Meeres auf, von denen aus direkter Kontakt nach Agypten bestand. Ein in den 1980er
Jahren durchgefiihrter Survey entlang der Westkiiste Saudi-Arabiens hat keine eindeutigen Hin-
weise auf einen derartigen Hafen liefern konnen (Ingraham et al. 1981). Aus dem Periplus Maris
Erythraei ist hingegen bekannt, dass es in rOmischer Zeit eine wichtige Anlaufstelle gegeben
hat. Bevor die Hiafen Siidarabiens erreicht werden, wird als einziger Hafen Leuke Kome auf
der Ostseite des Roten Meeres genannt. Hierbei handelt es sich vielleicht um denselben Ort,
den Plinius als Ampelone kennt (Plinius Nat. Hist. IV 159; vgl. Tarn 1929, 21-23; Sidebotham
1986, 3; 2011, 175-177).

Die Lokalisierung von Leuke Kome bereitet allerdings einige Schwierigkeiten, obwohl seine
Position in Bezug auf Myos Hormos und Berenike, beide auf der dgyptischen Seite des Roten
Meeres, im Periplus beschrieben ist. Der Verfasser des Periplus gibt an, dass sich Leuke Kome
nordlich von Berenike befindet und zwei bis drei Tagesreisen (dromoi) stlich von Myos Hormos
liegt.’” Der Hafen befand sich demnach anndhernd auf derselben geographischen Breite wie Myos
Hormos, womit die von Huntingford vorgenommene Ansetzung gegeniiber von Berenike bei
Yanbu al-Bahr ausgeschlossen ist (Huntingford 1980, 100).

36 Zu Quseir und dem Indienhandel Meyer 1992; Peacock — Blue 2006; Peacock — Blue 2011; zu Berenike
Sidebotham 2011.

37 Periplus Kap. 19; Casson 1989, 61. Die Position von Leuke Kome ist als ,,links von Berenike** angege-
ben, was in Hinblick auf das vorhergehende Kap. 18 (,,rechts von Berenike®) aus der Orientierung einer
Person zu sehen ist, die vom Hafen von Berenike auf das Meer blickt. ,,.Links* meint somit ,,nérdlich®.
Mein herzlicher Dank gilt Frank Feder fiir die Diskussion des Periplus.
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Ein Problem stellte lange die Lokalisierung von Myos Hormos dar. Dieser Hafen wurde
traditionell mit dem heutigen Abu Sha’r, nérdlich von Hurghada, identifiziert. Infolge dessen
wurde Leuke Kome auf der gegeniiberliegenden Seite am Eingang des Golfes von ‘Agaba bei
Aynunah gesehen (Kirwan 1984; Sidebotham 1986, 124; vgl. auch Ingraham et al. 1981, 77-78).
Inzwischen ist aufgrund neuer epigraphischer Funde klar, dass Myos Hormos nicht mit Abu Sha’r,
sondern mit dem etwa 80 km weiter siidlich liegenden Quseir al-Qadim zu verbinden ist (Biilow-
Jacobsen et al. 1994; Whitcomb 1996; Peacock — Blue 2006; 2011). Entlang des Wadi Hammamat
wurden in romischer Zeit zahlreiche Polizeistationen errichtet, an denen Reisende und Héndler
Abgaben und Zolle zu leisten hatten. Mit al-Zarqa wurde eine dieser Stationen ca. 65 km von
Quseir al Qadim entfernt ergraben. Es wurden zahlreiche auf Ostraka erhaltene Briefe aus dem
2. Jh. n. Chr. gefunden, in acht der Briefe erfolgt eine Nennung von Myos Hormos. Aus dem
Kontext geht hervor, dass es sich nur um einen Ort am Ausgang des Wadi Hammamat handeln
kann, womit der Hafen bei Quseir al-Qadim mit dem antiken Myos Hormos zu identifizieren
ist.®® Diese Ansetzung entspricht zudem exakt den im Periplus angegebenen Entfernungen.
Die Strecke von Myos Hormos bis Berenike wird mit 1.800 Stadien angegeben (Kap. 1),
nach 4.000 Stadien folgt Ptolemais Theron (Kap. 3) und nach weiteren 3.000 Stadien Adoulis
(Kap. 4). Wihrend Ptolemais Theron nicht lokalisiert ist,* sind Berenike und Adoulis bekannt.
Die Entfernung zwischen Berenike und Adoulis betrdgt nach dem Periplus 7.000 Stadien und
steht damit im Verhiltnis von 39:10 zur Entfernung zwischen Myos Hormos und Berenike. Die
Distanz zwischen Berenike und Adoulis betrdgt etwa 1.100 km, die Strecke von Myos Hormos
miisste nach dem Entfernungsverhéltnis im Periplus ca. 280 km betragen. Dies entspricht exakt
der Distanz zwischen Quseir al-Qadim und Berenike, wahrend Abu Sha’r 80 km zu weit nordlich
und damit in einer Entfernung von rund 2.300 Stadien zu Berenike liegt.*’

Aufgrund dessen muss eine Lokalisierung von Leuke Kome bei Aynunah ausgeschlossen
werden. Nach den Angaben des Periplus liegt Leuke Kome zwei bis drei Tagesreisen ostlich von
Myos Hormos, also in etwa auf derselben geographischen Breite. Gegeniiber von Myos Hormos/
Quseir al-Qadim befindet sich das heutige al-Wadjh. Diese Position scheint der wahrschein-
lichste Ort fiir eine Lokalisierung Leuke Komes zu sein (vgl. Nappo 2010). Al-‘Ula, das antike
Dedan, befand sich seit dem 1. Jh. v. Chr. unter nabatiischer Herrschaft, so dass wahrscheinlich
auch al-Wadjh von den Nabatéern kontrolliert wurde. Insofern besteht kein zwingender Grund,
aus der Angabe im Periplus, dass von Leuke Kome ein Landweg in die Nabatiderhauptstadt Petra
fiihrt, eine Lokalisierung am Golf von Aqaba anzunehmen. Von al-Wadjh fiihrte die Route nach
al-‘Ula und schlieBlich von dort iiber die Weihrauchstraie nach Petra. Ein Oberflichensurvey
in der Gegend von al-Wadjh konnte zwar weder romische noch nabatdische Keramik bezeugen
(Ingraham et al. 1981, 78), doch ist keineswegs auszuschliefen, dass eine intensivere Begehung
bzw. eine Grabung die entsprechenden Nachweise liefert. Der negative Befund eines Surveys
kann nicht ausreichend sein, um einen antiken Hafen in dieser Region auszuschliefen.

38 Biilow-Jacobsen et al. 1994; Whitcomb 1996; die von Bongrani Fanfoni 1997 vertretene Lokalisierung
von Myos Hormos bei Port Safaga ldsst die Ostraka aus al-Zarqa auler Acht. Bongrani Fanfonis Hinweis
auf die heutige Bedeutung von Port Safaga kann nicht {iberzeugen; das Argument, der Hafen von Quseir
sei eine moderne kiinstliche Anlage und daher als antiker Hafen auszuschlieBen, widerspricht den dortigen
Grabungsergebnissen. Der antike Hafen Quseir al-Qadim war in romischer Zeit ein wichtiger Umschlag-
platz fiir den Indienhandel, vgl. hierzu z.B. Peacock — Blue 2006; Peacock — Blue 2011; Tomber 2008.

3% Ptolemais Theron wird entsprechend der Entfernungsangaben im Periplus siidlich von Port Sudan zwi-
schen Suakin und Aqiq angenommen, vgl. Casson 1989, 100-101.

40 Vgl. Whitcomb 1996. Auf diese Diskrepanz von 500 Stadien hat bereits Casson in seiner Edition des
Periplus hingewiesen (Casson 1989, 97).
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4.4 HANDELSWAREN

Betrachtet man nun die Handelswaren, die zwischen Agypten und Arabien ausgetauscht wurden,
wird man zuerst von Weihrauch und Myrrhe sprechen miissen. Beides wurde seit dem Alten Reich
bei religidsen Praktiken in den dgyptischen Tempeln verwendet. Ab wann Weihrauch aus Arabien
importiert wurde ist ungewiss. Die Agypter bezogen ihren Weihrauch zunichst aus Punt, die erste
Expedition dorthin ist unter Sahure in der 5. Dynastie belegt (um 2450 v. Chr.). Auch spétere Quel-
len aus dem Mittleren und Neuen Reich liefern Berichte iiber Fahrten nach Punt und den Import
von Weihrauch, edlen Olen, Edelsteinen und anderen kostbaren Dingen.

Die Frage nach Kontakten zwischen Agypten und der arabischen Halbinsel, insbesondere nach
Handelskontakten und der Einfuhr von Weihrauch, ist eng mit der Lokalisierung von Punt ver-
bunden, da dieses wiederholt mit Siidarabien identifiziert wurde (Meeks 2003). Bereits in den
Quellen des Alten Reiches ist Punt (dgyptisch pwn.t) als wichtigstes Importland fiir Weihrauch
und Myrrhe belegt. Die Darstellung einer Expedition nach Punt auf den Wanden des Hatschepsut-
Tempels in Deir al-Bahari aus dem Neuen Reich ist die detailreichste Informationsquelle zu den
Handelsfahrten in diese Region. Weihrauch liefernde Gewéchse der Art Boswellia kommen am
nordlichen Horn von Afrika sowie im Siidosten der arabischen Halbinsel vor. Somit kann Punt
nur in einer der beiden Regionen lokalisiert werden und entsprechend wurden in der Forschung
beide Ansitze vertreten. Das Punt-Problem und die unterschiedlichen Forschungsmeinungen an
dieser Stelle darzustellen, verbietet der zur Verfiigung stehende Raum, generell besteht jedoch in
der Agyptologie ein weitgehender Konsens, Punt auf der afrikanischen Seite des Roten Meeres
zu lokalisieren.*' Dies wurde zuletzt von Breyer auch linguistisch untermauert. Eine altidgyptische
Bezeichnung der Einwohner von Punt lautet Abst.jw ‘die Bértigen’ und ist mit dem modernen To-
ponym Abessinien etymologisch verwandt (Breyer 2016, 530-535). Dieser sprachliche Nachweis
macht eine Lokalisierung in der Grenzregion zwischen Nubien und Abessinien wahrscheinlich.
Dieser Ansatz wird auch hier favorisiert, weshalb die Punt-Expeditionen nicht als Handelskontak-
te zur arabischen Halbinsel angesehen werden.

Der erste sichere Beleg fiir die Einfuhr von Aromata aus Arabien scheint die Inschrift auf dem
Sarkophag des Zayd’il aus ptolemdischer Zeit zu sein (Abb. 8). Der Sarkophag aus Sykomoren-
holz befindet sich im Museum von Kairo und weist eine dreizeilige mindische Inschrift auf (Kairo
SS 27/B 4; Sayed 1984; Robin 1994, 291-296; Vittmann 1998, 1241-1244; 2003, 183—186). Die
Inschrift berichtet, dass der Minder Zayd’il, Sohn des Zayd, von der Sippe Zayran, die dgypti-
schen Tempel mit Myrrhe und Kalmus versorgte und im Tempelbezirk des Osiris-Apis nach 4gyp-
tischen Ritus bestattet wurde. Interessant ist die Tatsache, dass ein Minder ein Begribnis in einem
dgyptischen Heiligtum erhélt. Dies kann nur mit einer fortgeschrittenen Akkulturation erklért
werden, fiir die sich auch weitere Anzeichen in der Inschrift finden. So enthilt der mindische Text
zwel dgyptische Lehnworter, zum einen den Begriff 5°, entsprechend dem dgyptischen b3 ‘Seele’,
zum anderen das Wort tmh, das auf das agyptische 13 mnh.t ‘Geschenk; Gewand; Opfergabe’ zu-
riickgeht (Robin 1994, 295-296; Vittmann 2003, 186). Ein weiteres dgyptisches Lehnwort wurde
im einleitenden Formular der Inschrift gesehen. Der Ausdruck dwb wurde als ‘der Wab-Priester’
gelesen und der Text dahingehend gedeutet, dass Zayd’il ein Priesteramt in einem dgyptischen
Tempel innehatte (Vittmann 1998, 1241-1243; vgl. auch Robin 1994, 294). Der lautliche Zu-
sammenhang zwischen dem mindischen dwb und dem dgyptischen wb, insbesondere der Ausfall
des Ajin, ist von Vittmann plausibel begriindet worden (Vittmann 1998, 1242), das Formular der
mindischen Inschriften verlangt an dieser Stelle hinter der Nennung des Hauptclans Zayran je-
doch einen zweiten spezifizierenden Clan-Namen, die Angabe des Amtes wire ungewdhnlich.*

4 Eine Ubersicht iiber Forschungsstand und Forschungsgeschichte mit ausfiihrlichen bibliographischen
Hinweisen findet sich bei Breyer 2016.

42 Personliche Mitteilung von Norbert Nebes. Vgl. dazu auch Robin 1994, 294,
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Abb. 8 Sarkophag des Zayd'il (aus: Robin 1994, Fig. §).
(Fig. 8 <Y29¢ Robin :yuadll) J) &) csli A il

Die Tatsache, dass ein Clan-Name Wb in den mindischen Dokumenten im Gegensatz zu Zayran
bisher nicht bezeugt ist, kann als Argument nicht liberzeugen, da auch fiir mehrere andere Clan-
Namen nur singuldre Belege vorliegen (vgl. Beeston 1984, 100 gegeniiber Sayed 1984, 94). In
Bezug auf die Beziehungen zwischen Agypten und Arabien ist der Nachweis, dass ein Minier in
einem dgyptischen Tempel dient, jedoch keineswegs notwendig, denn die kulturelle Vermischung
und enge Verbundenheit Zayd’ils mit Agypten zeigt sich bereits in den Lehnwértern 5" und tmh
sowie im Ort seiner Bestattung.

Einen weiteren Beleg hat ein Handler aus Aden in Koptos hinterlassen (Wagner 1976). Im
Bereich des Tempels von Koptos fand sich ein griechischer Inschriftenblock mit einer Widmung
an Isis und Hera. Gestiftet wurde der Stein in der Regierungszeit Vespasians von ,,Hermeros,
Sohn des Athenion, aus Aden“. Anders als im Fall des Zayd’il trdgt hier der Stifter keinen
semitischen, sondern einen griechischen Namen. Ob es ein Zweitname ist, den er im Rahmen
seiner Handelsbeziehungen mit dem hellenisierten Agypten verwendete, entzieht sich unserer
Kenntnis. Dieselbe Person ist bereits von einem Ostrakon aus Koptos bekannt. Hier erfédhrt man,
dass Hermeros ein Weinhéandler war (Wagner 1976, 279-280).

Neben dem Import von Aromata und der oben bereits besprochenen Einfuhr von Obsidian und
Muscheln, sind wir iiber Importwaren aus Arabien fast ausschlie8lich durch griechische und latei-
nische Papyri unterrichtet. Die Quellen fallen in ptoleméische bis byzantinische Zeit. Hier werden
arabische Schafe und arabische Wolle sowie Kamele genannt. Bei den Kamelen ist auffillig, dass
haufig der Zusatz ,,mit arabischen Brandzeichen® vermerkt ist (Harrauer 1983, 60—61). Dies kann
als ein Giitezeichen verstanden werden und belegt die Wertschitzung der arabischen Herkuntft.
Weiterhin fillt auf, dass das tiberlieferte Material keine Importe von Werk- und Industriestoffen,
Lebensmitteln oder Luxusgegenstinden verzeichnet. Dies ist insofern bemerkenswert, da zu der-
selben Zeit aus anderen Regionen Dinge wie Weine, Ole, Heilpflanzen, Gewinder, Schmuck und
auch Sklaven in groBer Zahl eingefiihrt wurden (vgl. die Aufstellungen bei Harrauer 1983). Das
Interesse Agyptens an arabischen Waren scheint sich in ptoleméischer und rémischer Zeit neben
Réucherwerk auf Schafe und Kamele zu beschrianken. Riickschliisse auf die pharaonische Zeit
lassen sich aus den spiten Quellen jedoch nur bedingt ziehen.

Im Gegenzug stellt sich die Frage, welche Giiter Agypten nach Arabien exportierte. Mit die-
ser Frage st6ft man sogleich auf ein groes Hindernis. Aus der pharaonischen Zeit existiert zwar
eine grofe Zahl an Berichten iiber Handelsexpeditionen und die importierten Waren, in vielen
Griabern sind Personen ausldandischer Herkunft abgebildet, wie sie ihre landestypischen Waren
und Giiter dem Pharao darbringen. Der Wareneingang wird in der Regel als Tribut verzeich-
net und als eine untertinige Abgabe des fremdldndischen Herrschers angegeben (vgl. Bleiberg
1996; Hallmann 2006). Auf den Preis der Waren und die Art der Bezahlung wird dabei nicht
hingewiesen. Hier ist zwischen dem Austausch von Waren, bei denen mit einer dem materiellen
Wert entsprechenden Gegenleistung zu rechnen ist, und dem Geschenkaustausch zwischen Herr-
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scherhdusern zu unterscheiden. Bei letzterem wurde zwar ebenfalls ein Gegengeschenk erwartet,
neben dem materiellen Wert war jedoch der symbolische Wert entscheidend (vgl. hierzu Faist
2001, 9-32).

Solche Waren, die von den Kdnigen untereinander als Geschenke ausgetauscht werden, sind
in den Amarnabriefen genannt. Darunter befinden sich u. a. Mobel, Edelmetalle und Edelsteine.
Hieraus lassen sich jedoch keine allgemeinen Aussagen iiber Handelswaren gewinnen, die
genannten Geschenke zeigen lediglich, welche dgyptischen Prestigegiiter im Ausland geschétzt
wurden (vgl. Helck 1975, 263-264). Einen Sonderfall stellt auch der ‘Antikenhandel’ in der
Hyksoszeit dar. In der Zeit der Fremdherrschaft wurden insbesondere Statuen und Steingefile
aus der Zeit des Alten und Mittleren Reiches nach Vorderasien und in die Agiis verhandelt (Helck
1975, 179).

Nur wenige Quellen geben direkte Auskunft iiber Warenexporte im Sinne des Warenaustausches.
Im Bericht iiber eine Puntexpedition unter Ramses II1. (19. Dynastie) heif3it es, die Schiffe seien
bei ihrem Aufbruch nach Punt ,,beladen mit den Produkten Agyptens (pHarris I 77,8-78,1; Text
bei Breasted 1906, IV 203-204). Préziser sind die Angaben zur Puntexpedition unter Hatschepsut
in der 18. Dynastie. Hier werden die Produkte im Einzelnen genannt: Die dgyptische Delegation
iiberbrachte ,,Brot, Bier, Wein, Fleisch, Friichte sowie alle Dinge, die es in Agypten gibt** (Text bei
Breasted 1906, 11 108). Die neudgyptische Erzdhlung der Reise des Wenamun aus der 21. Dynastie
nennt ebenfalls Zahlungsmittel. Der Papyrus berichtet von der Mission des Wenamun, in Byblos
Holz zum Bau einer Gétterbarke zu kaufen. Die Bezahlung sollte in Gold und Silber erfolgen.
Als dem Helden der Geschichte die Zahlungsmittel gestohlen wurden, musste er sich Ersatz aus
Agypten nachsenden lassen. Ein Bote brachte ihm mehrere Gold- und Silbergefie, Leinen und
Stoffe, Seile, Linsen sowie Fisch (Text bei Breasted 1906, IV 274-287; vgl. auch Helck 1975,
264-265).

Es ist demnach in erster Linie mit Exporten zu rechnen, die sich nicht oder nur bei aulleror-
dentlichem Erhaltungszustand im archdologischen Material niederschlagen, also Lebensmittel,
Kleider, Stoffe, Flechtwerk oder auch Kosmetika.* Unter den exportierten Lebensmitteln ist auch
Salz anzunehmen, das im Binnenhandel und in Lebensmittelzuweisungen grofie Bedeutung hatte.
Der Salzhandel wurde in ptoleméischer Zeit vom Staat kontrolliert, Exporte sind bisher nur fiir
diese Epoche belegt (Helck 1965, 847; Fuchs 1984, 371-372). In ptolemiischer und romischer
Zeit wurde auch Papyrus fiir den Export in den Mittelmeerraum, insbesondere nach Rom herge-
stellt (Aufrére 2005).

Wie die Agypter ihre Importe aus Arabien bezahlt haben, kann nur anhand dieser Aufstel-
lung vermutet werden. Abgesehen vom romischen Glas, das in Qaryat al-Faw und auf Bahrain
gefunden wurde, sind keine Prestige- und Luxusgiiter dgyptischer Herkunft von der arabischen
Halbinsel bekannt. Sowohl archéologische Nachweise wie epigraphische Quellen fehlen bisher.
Die in Arabien und speziell in Tayma’ gefundenen dgyptischen Objekte, kleine Amulette und
Skarabiden, kdnnen nicht als Entgelt fiir Waren angesehen werden. Ob sie in diesem Zusammen-
hang als Prestigegiiter anzusprechen sind, muss offen bleiben, da es sich bei diesen Objekten
um Massenware handelt, die mit geringem Kosten- und Materialaufwand hergestellt wurden. In
Qantir wurden bisher ca. 10.000 Modeln zur Amulett-Herstellung gefunden, in Amarna ca. 5.000.
Diese Zahlen verdeutlichen recht eindrucksvoll die Produktionsmengen der dortigen Fayence-
Werkstitten. Diese Objekte stellen Nebenprodukte des Handels dar, die zwar den Handelskontakt
belegen, aber nicht die Handelsware sind. Als Handelsware miissen beim aktuellen Kenntnisstand
vergéngliche Giiter, sowie Metalle und Edelsteine angenommen werden. Dariiber hinaus besteht
die Moglichkeit eines Durchgangshandels. So kdnnen StrauBeneier und Elfenbein aus Afrika iiber
Agypten auf die arabische Halbinsel verbracht worden sein. Ein Indiz fiir diesen Handelsweg

4 Vgl. hierzu die Aufstellung bei Helck 1971, 370-427. Die Situation ist in Assyrien vergleichbar, hier
gehoren Textilien zu den Hauptexportwaren, siehe Faist 2001, 73—75.
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konnen die Elfenbeinfunde aus Areal O sowie die Straulleneiperlen aus den Arealen O, H und C
in Tayma’ sein. Die Kenntnisse iiber die Art der Handelskontakte kann zukiinftig eventuell durch
weitere naturwissenschaftliche Untersuchungen verbessert werden.

Ob die Amulette und Skarabien direkt aus Agypten nach Tayma’ gelangten, oder ob sie iiber
Zwischenhéndler ihr Ziel fanden, l4sst sich nicht sagen. Das Vorkommen von figiirlichen Amu-
letten in den Griabern bezeugt jedoch ein exotisches Interesse an dgyptischen Motiven und Sym-
bolen. Dass es sich dabei um Objekte mit magischer Wirkung handelt, ndmlich Schutzamulette,
ist nicht iiberraschend, da die dgyptische Religion schon friih ihre Wirkung {iber das Niltal hinaus
ausgestrahlt hat. Inwieweit allerdings mit den Motiven auch Funktionen aus dem &dgyptischen
Kulturkreis tibernommen wurden oder ob sie einer volligen Neuinterpretation unterlagen, 1asst
sich anhand der wenigen Funde derzeit nicht beantworten.**

Auch die Quellen zur Richtung der Handelswege sind sparlich. Durch die Inschrift des Zayd’il
ist bekannt, dass Minier ihre Waren nach Agypten brachten und dort verkauften. Weitere Texte
aus Siidarabien berichten von Minéern, die von erfolgreichen Handelsreisen zuriickgekehrt sind.
Aus Ma‘in und Baragqish sind insgesamt vier Texte aus der zweiten Hélfte des 1. Jts. v. Chr. be-
kannt, in denen Agypten genannt ist (Robin 1994, 286-290). Uber die Details der Handelexpedi-
tion und die ausgetauschten Waren schweigen die Inschriften allerdings.

Belege fiir eine dgyptische Handelsexpedition nach Arabien fehlen, abgesehen von einer
Felsinschrift Ramses’ III. nérdlich von Tayma’, die jedoch nur die Namen des Ko6nigs und
keine Angaben iiber die Hintergriinde ihrer Anbringung enthélt (Sperveslage — Eichmann 2012;
Sperveslage 2016, 308-310; Somaglino — Tallet 2011; Somaglino — Tallet 2013). Aufgrund der
diinnen Uberlieferungslage ist eine von den Agyptern entsandte Expedition nicht auszuschliefen.
Da der Weihrauchhandel aber von siidarabischen Herrschern kontrolliert wurde und hier das
Handelsmonopol lag, ist eher mit einer alleinigen Distribution des Weihrauches durch siidarabische
Handelskarawanen zu rechnen.

5 AGYPTISCHE AUSSENPOLITIK

Die arabische Halbinsel ist nie von Agypten unterworfen worden, auch einzelne Feldziige sind
nicht belegt. Anders als die Assyrer und Babylonier strebten die Agypter keine Kontrolle des
Weihrauchhandels durch die Einnahme strategisch wichtiger Oasen an. In der Spétzeit war zudem
die Moglichkeit einer militirischen Expansion aufgrund der innenpolitischen Situation nicht ge-
geben. Im frithen Neuen Reich, als Agypten unter Thutmosis I11. seine grofte Ausdehnung erfuhr
und in Vorderasien bis zum Orontes vorstiel3, war die Machtposition der Oasensiedlungen offen-
bar noch nicht ausgepriigt genug, dass eine Eroberung fiir Agypten interessant gewesen wiire.
Dennoch hat sich aus der Zeit Ramses III. eine offizielle Inschrift in der Umgebung von Tayma’
gefunden.® Es handelt sich um eine Felsinschrift, die in zwei senkrechten Kolumnen und einer
waagerechten Zeile Titulatur und Namen Ramses III. (20. Dynastie) nennt. Die Inschrift bezeugt
die Prisenz einer dgyptischen Expedition in bzw. bei Tayma’, liefert allerdings keine Angaben, ob
es sich um eine Handelsexpedition oder eine militdrische Aktivitit handelt. Auch die Anwesen-
heit des dgyptischen Konigs selbst 14sst sich nicht ableiten.

In spéterer Zeit gab es Auseinandersetzungen zwischen den Ptolemdern und den Nabatédern um
die Kontrolle der Handelswege (Tarn 1929, 15-16; Ho6lbl 2004, 56). Die Ptoleméer versuchten
den Landweg zu umgehen und die Aromata Siidarabiens auf dem Seeweg zu importieren, um
so Abgaben und Zolle zu vermeiden. Der Versuch einer militdrischen Eroberung wurde erst in

4 Zu dieser Problematik generell Holbl 1979, T 229-239.

45 Al-Ansary 2011b; Somaglino — Tallet 2011; Somaglino — Tallet 2013; Sperveslage — Eichmann 2012;
Sperveslage 2016.
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romischer Zeit unternommen. Der gescheiterte Feldzug des Aelius Gallus ist in Hinblick auf die
Beziehungen zwischen Agypten und Arabien aber nur in sofern interessant, da er von Agypten
aus begonnen wurde. Aelius Gallus war Prifekt von Agypten, Nachfolger des Gaius Cornelius
Gallus, dem nach der Eingliederung Agyptens ins Romische Reich die erste Statthalterschaft iiber
Agypten iibertragen worden war. Durch die Eroberung Arabiens sollte ein indirekter Schlag ge-
gen das parthische GroBreich gefiihrt werden (Marek 1993), wodurch zugleich die Handelsrouten
unter romische Herrschaft gebracht und der Indienhandel erschlossen werden konnte. Nach der
erfolglosen Belagerung Maribs musste der Feldzug jedoch abgebrochen werden, Aelius Gallus
verlor zudem das Prifektenamt.*

5.1 EINE AGYPTISCHE EROBERUNG ARABIENS? DER SESOSTRIS-ROMAN

Aus spiten demotischen und griechischen Quellen erfahren wir von einem Feldzug, den ein
Koénig mit Namen Sesostris nach Arabien unternommen habe, doch ist die Historizitit dieses
Ereignisses keineswegs gesichert, da es durch keine zeitgendssischen Belege gestiitzt wird.
Sowohl Herodot als auch Diodor schildern Sesostris als einen kriegerischen Konig, der zahlreiche
militdrische Operationen durchfiihrte. Diodor iiberliefert, Sesostris sei von seinem Vater mit einer
Armee nach Arabien entsendet worden und héitte das gesamte Volk der Araber unterworfen.
Als er nach dem Tod seines Vaters die Regentschaft erhielt, habe er seine Eroberungsziige
ausgeweitet (Diodor I 53). Auch bei Herodot unternimmt ein Konig namens Sesostris einen
Feldzug in norddstlicher Richtung. Arabien ist zwar nicht ausdriicklich als Ziel genannt, doch
in Hinblick auf die Uberlieferung Diodors anzunehmen. Zunichst, so Herodot, sei Sesostris mit
seiner Kriegsflotte bis in den Indischen Ozean vorgedrungen und habe alle von ihm angetroffenen
Volker unterworfen. Dann sei er aufgrund von Unwegsamkeiten zuriickgekehrt und habe den
Eroberungszug auf dem Landweg vollendet (Herodot IT 102; vgl. auch die Schilderung bei Strabo
XVI 4.4). Den Darstellungen der griechischen Historiker fehlt zweifelsohne die historische
Schirfe, denn sie vermischen in der Figur des Konigs Sesostris*’ die Konige dieses Namens aus der
12. Dynastie mit den Uberlieferungen spiterer Kénige, insbesondere Ramses II. (19. Dynastie),
Scheschonk 1. (22. Dynastie) und Psammetich 1. (26. Dynastie). Aufgrund des Charakters einer
Volkserzdhlung wundert es nicht, dass Fragmente eines griechischen Romans iiberliefert sind,
welche eine nahezu identische Geschichte erzéhlen (Stephens — Winkler 1995, 246-266). Der
Konig, der nach seiner militirischen Ausbildung auf Anweisung seines Vaters zu einem Feldzug
nach Arabien aufbricht, heif3t hier Sesonchosis und meint fraglos ebenso Sesostris. Der arabische
Fiirst, gegen den die Aktion gerichtet ist, trdgt den Namen Webelis;* er kann flichen, wahrend
seine Truppen vernichtend geschlagen werden. Uberliefert ist der Roman in zwei Handschriften
auf Papyrusfragmenten aus Oxyrhynchos, die Ende 3. bis Anfang 4. Jh. n. Chr. datiert werden.* In
Hinblick auf die Uberlieferung bei Herodot und Diodor weist die Erzihlung demnach eine lange
Tradition auf. Der Ursprung des Romans wurde zunichst aufgrund des Namens des Protagonisten
in Agypten vermutet, doch ein Vergleich mit anderen griechischen Romanen zeigt z.B. starke
Ahnlichkeiten in der Erzihlstruktur zwischen dem Sesonchosis-Roman und dem Ninos-Roman
(Text bei Stephens — Winkler 1995, 23-71), so dass Stephens und Winkler auf eine griechische
Herkunft schlossen (Stephens — Winkler 1995, 248-249). Inzwischen belegen jedoch zwei bisher

46 Zum Feldzug des Aelius Gallus siche von Wissmann 1976; Marek 1993 sowie zuletzt Kaumanns — Sper-
veslage 2015.

47 Sesostris bei Herodot, Sesoosis bei Diodor.

48 Webelis reflektiert moglicherweise den siidarabischen Herrschernamen Wahbil; vgl. Lopez Martinez
1998/1999, 224.

4 P. Oxy. 1826, 2466 und 3319; zur Datierung Stephens — Winkler 1995, 251, 255.
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unpublizierte demotische Papyri aus Tebtynis (pCarlsberg 411 und 412; Widmer 2002) sowie ein
Ostrakon in Leipzig (Ostrakon Leipzig UB 2217; Ryholt 2010) den dgyptischen Ursprung. Alle
drei Texte stellen Fragmente einer groBeren Erzéhlung dar, bei der es sich ebenfalls um einen
Prinzen namens Sesostris und dessen Militirkampagnen handelt. Ein Grofiteil der Handlung
findet in Nubien und Athiopien statt, doch auch ein Zug nach Syrien sowie gegen das ,,Land
von Arabien® (p3 3 n 3lbj) sind bezeugt (Widmer 2002, 390). Die Existenz drei verschiedener
Handschriften desselben Textes belegt deutlich, was Diodor zu berichten wusste: die Erzdhlung
um Sesostris war im ganzen Land verbreitet, bei den Agyptern, deren Priester und Dichter sein
Loblied sangen (Diodor I, 53).

In der dgyptischen Tradition war eine Volkserzahlung um den Heldenkdnig Sesostris entstan-
den, basierend auf historischen Ereignissen und Figuren, aber auch geschmiickt mit spéteren
Gegebenheiten. Dass es sich dabei um eine literarische Verarbeitung und nicht um Geschichts-
schreibung handelt, muss nicht betont werden. Diese Erzdhlung war so populdr, dass Herodot
und Diodor daraus schopften und aus ihnen historische Ereignisse formten — dies mag in der
Wahrnehmung der Agypter tatsichlich Geschichte gewesen sein. Die Verbreitung im griechi-
schen Kulturraum fiihrte zum Sesonchosis-Roman als einer freien Nachdichtung der demotischen
Uberlieferung.®

Im Zusammenhang mit den Beziehungen zwischen Agypten und Arabien zeigt die Erzihlung
um Sesostris, dass es in der Wahrnehmung der Agypter einen Zeitpunkt gegeben hat, in der
Arabien ihnen unterworfen war. Diese Erinnerung hiangt mit dem historischen Wissen zusammen,
dass insbesondere unter Sesostris 1. und Sesostris I11. das dgyptische Reich nach dem Zerfall des
Alten Reiches und der Ersten Zwischenzeit konsolidiert wurde und die Siidgrenze weit in den
nubischen Raum verschoben wurde. Dazu kommt wahrscheinlich die Erinnerung an die Feldziige
Thutmosis III. nach Vorderasien, mit denen er Agypten zu seiner groBten Ausdehnung fiihrte. Der
Agypter der Spitzeit kannte dagegen ein Reich, das weitgehend auf das Niltal beschriinkt war und
zudem von Fremdherrschern regiert wurde. In einer verklirenden Wahrnehmung war ihm — in
fritheren Zeiten heroischer Pharaonen — die gesamte bekannte Welt unterworfen, einschlieSlich
Arabiens.

Die Suche nach einem historischen Kern der Sesostris-Uberlieferung ist jedoch nicht ganz so
aussichtslos, wie es zunédchst scheinen mag. Die demotische Fassung der Erzédhlung nennt den Vater
des Prinzen mit dem Namen Amenemhet. Durch die Generationenfolge konnen nur Amenembhet 1.
und Sesostris 1. gemeint sein.’! Sesostris I. sicherte in mehreren Feldziigen Unternubien bis zum
2. Nilkatarakt, wobei sein Hauptaugenmerk jedoch der inneren Ordnung des Reiches galt. Zu
Beginn seiner Regentschaft ist allerdings ein Feldzug gegen Beduinen im Norden belegt. Dieser
fand unter der Leitung des Generals Nesmonth im 24. Regierungsjahr des Konigs Amenembhet 1.
statt und féllt damit in die Zeit der zehnjahrigen Koregenz von Amenembhet I. und Sesostris 1. Das
historische Dokument ist die Stele des Nesmonth, die hinter den fir Grabstelen konventionellen
Texten und Darstellungen eine kurze historische Notiz folgen ldsst.”* Nesmonth berichtet hier,
dass er einen militérischen Schlag gegen Beduinenvélker an der Nordostgrenze Agyptens geleitet
und diese bezwungen habe. Dabei wird es sich aber kaum um Araber gehandelt haben, sondern

30 Fiir einen dgyptischen Ursprung des Sesonchosis-Romans spricht auch die Verwendung #gyptischer
Personennamen, zudem widerspricht der Roman nicht der demotischen Erzahltradition, vgl. Quack 2005,
28. Zur Ubersetzung dgyptischer, d. h. demotischer Texte ins Griechische am Beispiel des Mythos vom
Sonnenauge vgl. auch Hoffmann 2000, 215-216.

31 Zwar kiime auch Sesostris II. als Sohn Amenembhets II. in Frage, doch ist dieser Konig in seiner kurzen
Regierungszeit historisch kaum in Erscheinung getreten und im Gegensatz zu Sesostris I. und Sesostris I11.
sind keine Feldziige und militdrischen Aktivititen bezeugt. Vgl. Schneider 2002, 266-267.

52 Die Annahme einer Koregenz ist nicht unumstritten, entschiedener Gegner ist Obsomer 1993; vgl. aber
Schneider 2006, 170-172.

33 Stele Louvre C1; siehe hierzu Breasted 1906, 1 227; Miiller 1900, 46—49; Obsomer 1993.
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um nomadisierende Stdmme auf dem Sinai. Die verwendete Bezeichnung fiir die Beduinen lautet
hr.w-3¢ ‘Sandbewohner’, eine unspezifizierte Bezeichnung flir Beduinenstimme &stlich des
Nildeltas, die bereits in den Grabinschriften des Alten Reiches belegt ist.>* Moglicherweise war
dieser Feldzug Sesostris’ 1., bzw. eine verklérte Erinnerung daran, die historische Vorlage fiir den
Sesostris-Roman.

5.2  NABONID UND AGYPTEN

Die Person des babylonischen Konigs Nabonid ist eng mit der Geschichte Tayma’s verbunden,
so eng, dass sie auch in Bezug auf Agypten nicht unberiicksichtigt bleiben kann. Die Verlegung
seiner Residenz in die Oase ist aus keilschriftlichen Quellen gut bekannt, heute belegen zudem
archdologische Funde von Keilschrifttexten sowie Felsinschriften seine Prasenz in Tayma’.> In
agyptischen Quellen ist Nabonid vor der ptolemiischen Epoche bisher nicht bezeugt, aus der
Uberlieferung bei Herodot erfahren wir jedoch von einem Biindnis gegen das von Kyros II. ge-
fiihrte Perserreich, das der Lykerkonig Kroisos mit Sparta, Nabonid sowie Amasis eingegangen
sei (Herodot 1, 77). Der Zeitpunkt dieses Biindnisses ist unbekannt, als Eckdaten fiir eine Da-
tierung konnen die Regierungszeiten von Amasis (570-526) und Nabonid (556-539) gelten.>
Damit konnte dieses Abkommen, bei aller gebotenen Vorsicht in Bezug auf die Glaubwiirdigkeit
Herodots, innerhalb des zehnjahrigen Aufenthaltes Nabonids in Tayma’ anzusetzen sein — und
es wire denkbar, dass eine Gesandtschaft des Amasis zur Besiegelung dieses Abkommens nach
Tayma’ reiste.

Ein Nachweis fiir eine dgyptische Gesandtschaft in Tayma’ wurde wiederholt in den Harran-
Stelen gesehen.’” Der babylonische Text berichtet jedoch nicht von einem konkreten Ereignis.
Vielmehr wird die optative Aufforderung im Namen der Gotter Sin und IStar ausgesprochen, dass
,.die Kénige vom Lande Agypten, vom [Land der Med]er, vom Land der Ar[aber und] die Ge-
samtheit der fei[nd]lichen Ko6nige z[u] Friedens[schluB} und guten Beziechungen (Boten)]* (Text
nach Schaudig 2001, 497) zu Nabonid senden mdgen. Eine Verbindung zwischen dem Stelentext
und der Uberlieferung bei Herodot kann nicht hergestellt werden, da die Meder, d.h. die Perser, im
Text der Harran-Stelen zum Friedensschluss eingeladen sind, sich das Biindnis bei Herodot aber
ausdriicklich gegen die Perser richtet.

Prinzipiell steht einem Friedensvertrag zwischen Amasis und Nabonid nichts entgegen, da die
Auseinandersetzungen zwischen Agypten und Babylon unter Nebukadnezar zu enden scheinen.
Zu Beginn seiner Regierung war Apries noch gegen Nebukadnezar in Paléstina ins Feld gezo-
gen, musste jedoch zuriickweichen. Nachdem er dann aufgrund seines gescheiterten Militdrzuges
gegen Kyrene als Konig abgesetzt wurde, bestieg Amasis den Thron. Apries floh nach Babylon
und gewann Nebukadnezar zu einem Eroberungszug nach Agypten, um auf diese Weise den ver-
lorenen Thron zuriick zu gewinnen. Die babylonischen Truppen wurden jedoch von Amasis ge-
schlagen, Apries selbst fand den Tod. Von weiteren Auseinandersetzungen zwischen Agypten und
Babylonien ist nichts bekannt. Bisher gibt es auch keine Zeugnisse dafiir, ob es noch unter Nabo-
nid dgyptische Exulanten an der babylonischen Residenz gab. Doch da nicht nur ein dgyptischer

54 Grabinschrift des Pepinacht, Urk. I 134.16 (= Sethe 1933, 134).

55 Keilschrifttexte: Eichmann et al. 2006, 169—174; Schaudig 2010; Hausleiter — Schaudig 2010a; Hausleiter
— Schaudig 2010b. Felsinschriften: Miiller — al-Said 2002; al-Said 2009; Schaudig im Druck.

56 Vermutlich fillt die Eroberung Lydiens durch Kyros II. in den Zeitraum zwischen 550 und 540 v. Chr.
(vgl. Schaudig 2001, 24), die traditionelle Datierung in das Jahr 547 v. Chr. (vgl. u. a. Beaulieu 1989,
80-81) beruht auf einer falschen Lesung in der Nabonid-Chronik. Siehe hierzu Schaudig 2001, 25, Anm.
108; Rollinger 2008, 56. Ich danke Hanspeter Schaudig fiir diesen Hinweis.

37 Al-Said 2000, 39-42. Auf die Harran-Stelen beziehen sich offenbar auch al-Ansary — Abu al Hassan
2005, 24.
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Konig wie Apries, sondern auch Privatleute am babylonischen Hof Zuflucht gesucht haben,*®
wiire die Anwesenheit von Exilanten in Tayma’ am Hof des Nabonid keine Uberraschung.

6 BEVOLKERUNG
6.1 ARABISCHE BEVOLKERUNG IN AGYPTEN

Bereits im Neuen Reich konnte es Araber in Agypten gegeben haben. Die Belege hierfiir finden
sich in den in dgyptischen Quellen vorliegenden ausldandischen Personennamen. Eine Herleitung
aus einer bestimmten semitischen Quelle ist nicht immer eindeutig zu ermitteln, fiir manche Na-
men ldsst sich jedoch eine Ableitung aus dem Frithnordarabischen wahrscheinlich machen.* In-
wieweit hinter jedem arabischen Personennamen auch tatséchlich ein Araber steckt, 14sst sich
nicht feststellen. Wére dies der Fall, so hitten sie zum Teil auch hohere Positionen inne gehabt
oder wéren als Elternteil eines Beamten oder Wiirdentragers belegt.

Ansissige arabische Bevolkerung gab es ab der Spétzeit im Ostdelta, im Fayum und in Mittel-
agypten, liber die insbesondere aus ptoleméischer Zeit Zeugnisse vorliegen. Daneben durchzogen
nomadisierende Gruppen arabischer Herkunft die Ostwiiste (Winnicki 2000). Moglicherweise
suchten sie die Ndhe zum Nil wegen der Versorgung mit Wasser und Lebensmitteln.

Araber stellten in ptoleméischer Zeit neben Griechen, Persern und Juden einen gréfB3eren Teil
der auslidndischen Bevolkerung Agyptens.® Anhand der iiberlieferten Steuerlisten aus dem Fayum
lasst sich ihre Zahl beziffern. Mitte des 3. Jhs. v. Chr. betrug ihr Anteil im Arsinoitischen Gau
1,7 %, gemessen an einer Gesamtbevolkerung von 46.990 Einzelpersonen. In der Stadt Athenas
Kome lag der Wert mit 7 % noch um einiges hoher.®! Fiir das Ostdelta, speziell den arabischen Gau,
liegen keine Angaben vor. Aufgrund der fiir Daphnae und Tell el-Maskhuta belegten arabischen
Heiligtiimer sollte auch hier von einer arabischen Bevdlkerung ausgegangen werden, deren Anteil
an der Gesamtbevolkerung vielleicht noch héher einzuschétzen ist als im Fayum.

Im ptolemiischen Agypten besaBen Araber eine privilegierte Stellung, da sie, ebenso wie Grie-
chen und Perser, von der Obolos-Steuer befreit waren (Clarysse — Thompson 2006, 159-160). Die
Obolos-Steuer war eine jahrlich zu entrichtende Steuer in Hohe eines Obolos, was dem Lohn
von ein bis zwei Arbeitstagen entsprach (Clarysse — Thompson 2006, 71-72). Unter der Beriick-
sichtigung, dass insbesondere im landwirtschaftlichen Bereich Arbeit als Tagelohner tiblich und
somit weder eine fortlaufende Beschéftigung noch ein regelméfiges Einkommen gewéhrleistet
war, stellte der Erlass der Obolos-Steuer eine starke Entlastung fiir die befreite Bevolkerungs-
schicht dar. Dass Araber zu dieser Zeit vor allem in der Landwirtschaft beschéftigt waren, geht
u. a. aus den Papyri des Zenonarchives hervor (Boswinkel 1983). Hier sind Araber hauptsdchlich
als Hirten von Kleinviehherden genannt, seltener als Aufseher oder Boten. Landwirtschaftliche
Tatigkeit ist ebenfalls in einem aus Mitteldgypten stammenden demotischen Papyrus des spiten
4. Jhs. v. Chr. fiir Araber bezeugt (Spiegelberg 1931, Nr. 13. 10). Auch die Beschéftigung des
Wijlw, Sohn des “wm3jlw, aus dem Jahr 69 v. Chr. ist im ldndlichen Bereich zu suchen. Dieser
tragt den Titel ‘Diener des Horus’, doch ist hierin keine Stellung im Tempelkult zu sehen, sondern
vielmehr ein Statustitel niedriger Tempelangestellter, die als Hirten, Bauern, Handler o. 4. im
Dienste des Tempels agieren (Liiddeckens 1988; Vittmann 1998, 1248). Auch in der von Liesker

58 Zu Agyptern in Sippar in neubabylonischer Zeit siche Zadok 1992 sowie Bongenaar — Haaring 1994. Vor
Apries war bereits Psammetich I. ins Exil an den assyrischen Hof geflohen.

%% Belege bei Schneider 1992, 358-359.
0 Eine Zusammenstellung lieferte zuletzt Winnicki 2009, 306-339.

¢! Die Perser stellten vergleichsweise 0,3 % der Bevdlkerung im Fayum, die Griechen 16 %, hierzu Clarysse
— Thompson 2006, 159-160.
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und Tromp zusammengetragenen Liste von Arabern in ptoleméischen Papyri fallen 13 von 17
Téatigkeiten in den landwirtschaftlichen Bereich, darunter auch ein Tennenwéchter.®? Dazu treten
Beschéftigungen als Gymnasiarch, Soldat und Barbier, sowie die bereits angesprochenen Boten
aus dem Zenonarchiv. Letztere fungieren als Uberbringer von Nachrichten und Geld. Zu den
Wichter- und Aufseherfunktionen, die die Araber im Fayum innehatten, gehorte offenbar auch
die Aufstellung einer Polizeitruppe. Ihr fiel die Aufgabe zu, den Eingang zum Fayum zu kontrol-
lieren und gegen Schmuggler und andere Verbrecher vorzugehen.®* Die arabische Bevolkerung
im ptolemiischen Agypten gehorte somit im Wesentlichen zwei sozialen Schichten an. Araber
waren zum einen in der Landwirtschaft, meist in der Schaf- und Ziegenhaltung, titig. Diese Be-
schiftigungen konnten im Wirtschaftsbereich eines Tempels liegen. Zum anderen verdienten sie
ihren Lohn als Aufseher und Wiéchter.

Wie die Quellen zeigen, scheinen die Araber ihre tribalen Strukturen beibehalten zu haben.
Ihre soziale Gemeinschaft war durch Dekardarchen und Alteste organisiert, die auch als Sprecher
fiir sie eintreten und Lohne einfordern (Clarysse — Thompson 2006, 160—161; Honigman 2002,
61). In einem Brief aus der Mitte des 3. Jhs. v. Chr. werden zwei Araber als Dekardarchen aus-
gewiesen. In ihnen sind sicherlich nicht im griechischen Wortsinne die Anfiihrer einer Dekurie
zu sehen, sondern die Vorsteher einer Gruppe von Arabern unbestimmter Grofe, vielleicht einer
Familie oder einer Sippe.

Ein Graffito aus dem Grab Ramses IV. im Tal der Konige bezeugt, dass Araber nicht nur als
Arbeitskrifte und Sicherheitspersonal in Agypten titig waren. Hier hinterlieB ein Mann, der sich
als Olympichos Arabs bezeichnete, eine kurze Namensinschrift — er scheint das Grab als Tourist
besucht zu haben (Baillet 1926, 108, Nr. 485, Taf. 19; Liesker — Tromp 1986, 87, Nr. 16).

Auftdllig ist, dass nur wenige der namentlich bekannten Araber einen semitischen Namen
tragen,* wihrend die meisten einen griechischen oder dgyptischen Namen besitzen. E. Boswinkel
(1983, 35) fiihrt diesen Umstand darauf zuriick, dass Aussprache und Schreibweise der arabischen
Namen den Behérden und Arbeitgebern des ptolemiischen Agypten Schwierigkeiten bereiteten,
die dann durch einen geldufigen griechischen bzw. dgyptischen Namen umgangen worden sei-
en. Das vereinzelte Auftreten von semitischen Namen, wie die des Wjlw, Sohn des ‘wm3jiw, im
spatptolemédischen Papyrus Liiddeckens II (Liiddeckens 1988, 56; Miiller 1988; Honigman 2002,
50-51) oder des Zayd’il, Sohn des Zayd, auf dem mindischen Sarkophag in Kairo zeigen, dass dies
keine gingige Praxis gewesen ist. Eher ist von einer Akkulturation der Araber auszugehen, die sich
in der Annahme griechischer und dgyptischer Personennamen manifestiert.* Die in den Papyri
genannten Personen sind moglicherweise bereits seit mehreren Generationen in Agypten anséssig.

Der Sarkophag des Zayd’il im Museum von Kairo ist gleichzeitig die einzige bekannte Be-
stattung eines Arabers in Agypten. Die Herkunft des Sarkophages ist allerdings nicht gesichert.
Der Fayum wurde als Provenienz angegeben, der Inhalt der mindischen Inschrift ldsst jedoch
vermuten, dass sein Inhaber im Bereich des Serapeums von Sakkara bestattet war (Sayed 1984,
96; Vittmann 2003, 184).

62 Liesker — Tromp 1986, 87-88; diese Liste schlieBt die Nennungen im Zenonarchiv ein.

8 Clarysse — Thompson 2006, 175-176; zur militirischen Funktion siehe auch Hennig 2003, 165-168;
Honigman 2002, 62—69.

% Nur drei der 41 bei Liesker — Tromp 1986, 87—88 gelisteten Personen haben einen semitischen Namen (Nr.
7,13, 38), dabei handelt es sich zudem um drei Briider; vgl. auch Vittmann 2003, 187; Winnicki 2009, 314.

% Man denke u. a. an die dgyptischen Namen der karischen Bevolkerung (Kammerzell 1993, 182-189)
oder die z. T. semitischen Namen der dgyptischen Frauen in den ‘Hierodulenlisten’ von Ma‘in (hierzu unten
sowie insbesondere Miiller — Vittmann 1993).
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6.2 AGYPTER IN ARABIEN

Die Spuren, die die Agypter in Arabien hinterlassen haben, sind, zumindest in Bezug auf die
Prasenz von Einzelpersonen, sehr sparlich. Es ist fraglich, ob es sich bei dem auf der Tayma’-
Stele genannten Petosiris tatsidchlich um einen Agypter handelt. Der Personenname driickt keine
ethnische Zugehdrigkeit aus, sondern allenfalls eine kulturelle Hinwendung. Man wird daher
sicherlich annehmen kdnnen, dass Petosiris iiber direkte oder indirekte Kontakte nach Agypten
verfligte, alles weitere fiihrt jedoch in den Bereich der Spekulation.

Dasselbe gilt fiir weitere Personennamen mit theophorem Element, die u. a. in Graffiti aus Tayma’,
al-‘Ula und Qaryat al-Faw bezeugt sind (Macdonald 1991; Miiller — Vittmann 1993, 9; Sima 1999,
58-59; 2001, 162—-166; Miiller 2002, 267). Die Namen lassen sich als ‘Dienerin der Isis’, ‘Diener
der Isis’ sowie ‘Diener des Osiris’ auffassen. Das Namenselement fiir ‘Dienerin’bzw. ‘Diener’ ist
jeweils semitisch gebildet (‘'mt bzw. ‘bd), der Géttername ist aus dem Agyptischen abgeleitet. Der
Gottername Isis spiegelt dabei nicht die griechische Form wider, sondern geht entweder direkt auf die
dgyptische Namensform oder auf eine aramidische Zwischenform zuriick (Sima 2001, 166). Daraus
lasst sich schlieBen, dass diese Namen bereits in vorhellenistischer Zeit auf der arabischen Halbinsel
Verbreitung fanden. Aus dem siidarabischen Raum sind derartige Personennamen allerdings nicht
bekannt (vgl. Sima 2001, 166). In den ‘Hierodulenlisten’ von Ma‘in tritt zwar ein solcher Name
auf, doch der Cotext der Inschrift offenbart fiir eine Frau namens 'mt’t ‘Dienerin der Isis’ eine
Herkunft aus Gaza.*® Der Name besagt also auch hier nichts iiber die ethnische Abstammung. Das
Vorkommen der mit Isis und Osiris gebildeten Personennamen auf der arabischen Halbinsel belegt
vielmehr die Beliebtheit dgyptischer Goétter in den arabischen Kulturen, wie sie auch durch die
agyptische Ikonographie im Gétterkult von Tayma® bezeugt ist (s. 0.).

Eine dgyptische Herkunft kann also nur bei Personen gelten, die durch den entsprechenden
Cotext der Inschrift als Agypter ausgewiesen sind. Belege, die diesen Anforderungen entspre-
chen, sind nur in geringer Zahl bekannt. So findet sich unter den zahlreichen Felsinschriften und
Graffiti in der Umgebung von Tayma’ am Jebel Ghuneim, einer Landmarke ca. 10 km siidwest-
lich der Oase, eine kurze Inschrift in thamudischer Schrift, in der von einer Agypterin die Rede
ist. Das Graffito wird allerdings unterschiedlich gelesen. Winnett und Reed sahen den Beginn der
Inschrift als Verbalform an und gaben den Text mit ,,lay with an Egyptian woman* wider.*” Dage-
gen sieht al-Said hier einen Personennamen und liest ,Bi, die Agypterin“ unter Verweis auf den
in Agypten belegten weiblichen Namen bj (Al-Said 2003, 59-60). Dieser Name ist jedoch nur ein
einziges Mal auf einer Holzstatuette des Mittleren Reiches bezeugt (Ranke 1935, 93.7). Weitere
dhnliche dgyptische Namen sind ebenfalls nur im Mittleren Reich und im Neuen Reich belegt,
Zeugnisse fiir die Spatzeit fehlen.® Aufgrund dieser zeitlichen Differenz erscheint die Anset-
zung des dgyptischen Personennamens unwahrscheinlich, jedoch aufgrund der Tatsache, dass die
Mehrzahl der d4gyptischen Personennamen nur ein einziges Mal bezeugt ist, nicht ausgeschlossen.

Eine weitere wichtige Quelle fiir Agypter in Arabien sind die ‘Hierodulenlisten’ (Mlaker 1943;
Bron 1998, 102—121). Hierbei handelt es sich um Inschriften auf Stelen, die bis Ende des 19. Jhs.
im Tempelhof der Minderhauptstadt Ma‘in, dem antiken Qarnawu, standen. Auf ihnen erscheinen
in formularartiger Liste die Namen ausschlieBlich fremdlandischer Frauen unter Angabe ihres
Herkunftsortes. Urspriinglich wurde der Inhalt der Stelen dahingehend interpretiert, dass die-
se Frauen als Hierodulen fiir den Tempelkult geweiht wurden. Aufgrund neuerer linguistischer
Erkenntnisse gelten sie inzwischen als Dokument fiir die Heirat zwischen Minédern und auslén-
dischen Frauen (Miiller — Vittmann 1993, 1). Insgesamt werden 24 verschiedene Lénder bzw.

6 Zur Lesung als 'mtt anstelle von 'mz’t siche Miiller — Vittmann 1993, 9-10; vgl. auch Sima 2001, 165.
7 Winnett—Reed 1970, 106, Nr. 37. Dieser Lesung hat sich Vittmann 2003, 190, 278 Anm. 49 angeschlossen.

% Vgl. Ranke 1935, 93.8-12. Das Demotische Namenbuch (Liiddeckens et al. 1980-2000) verzeichnet
keine Eintrédge, die als Entsprechung in Frage kdmen.
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Stiddte als Herkunft der Frauen genannt, die alle entlang der Weihrauchstrafie liegen und somit
im wirtschaftlichen Handelsimperium der Minder von Bedeutung sind. Man wird daher vermuten
diirfen, dass es sich um politische Heiraten in Verbindung mit den Handelsbeziehungen handelte.
Robin (1994, 301) hat betont, dass die Stelen aufgrund ihrer GroBe und Qualitit als sehr teuer an-
zusehen sind und somit nur von der obersten Gesellschaftsschicht verfasst worden sein kénnen. In
den Listen sind mehr als 70 Frauen genannt, von denen acht aus Agypten stammen (bn Msr). Fiir
diese acht Frauen sind sechs verschiedene Namen bezeugt (Miiller — Vittmann 1993; Robin 1994,
297-301). Bemerkenswert ist, dass nur zwei der sechs Namen dgyptischen Ursprungs sind,*
die tbrigen Frauen haben offenbar nach ihrer Heirat und ihrer Eingliederung in die mindische
Gesellschaft semitische Namen angenommen. Zwei der Namen sind im Altsiidarabischen gut
belegt, weisen jedoch Parallelformen im Agyptischen auf. Sie lassen so die Interpretation einer
Lehniibersetzung zu.”

7 /. USAMMENFASSUNG

Die Beziehungen zwischen Agypten und der arabischen Halbinsel lassen sich iiber einen langen
Zeitraum verfolgen. Zwar sind die Quellen nur sehr spérlich, zeigen dafiir jedoch eine gro3e Vari-
anz und eine lange zeitliche Erstreckung. Gerade die archdologischen Grabungen in Tayma’ haben
in den vergangenen Jahren interessantes Fundmaterial geliefert, das neues Licht auf die Kontakte
nach Agypten wirft. Nicht nur dgyptische Objekte in Form von Amuletten und Skarabéen sind
in funerdren und sakralen Kontexten gefunden worden — sofern Areal O als sakral anzusprechen
ist —, sondern auch Motivadaptionen im religiosen Bereich. Der dgyptische Einfluss auf die Oase
wird so in vielerlei Hinsicht greifbar. In Zusammenhang mit den 4gyptischen Funden von anderen
Stétten auf der arabischen Halbinsel bietet sich ein umfangreiches Bild. Von besonderem Inter-
esse sind die reichen Funde aus Qaryat al-Faw, die, auch wenn sie zeitlich spiter als die Objekte
aus Tayma’ einzuordnen sind, durchaus vergleichbar sind. Die Funde aus Qaryat al-Faw stellen
ebenfalls ein bemerkenswertes Corpus in Bezug auf die Handelsbeziehungen zwischen Agypten
und Arabien dar. Hier sind dieselben Amulettformen und -typen belegt, die zeigen, dass in Tayma’
und Qaryat al-Faw ein vergleichbares Interesse an dgyptischen religiosen Objekten bestand.

Der Austausch von materiellen Handelsgiitern und religiosen oder ideellen Vorstellungen, wie
sie durch das vorgestellte Material belegt sind, sind zwei der wesentlichen Punkte, an denen sich
Kulturkontakt manifestiert und im archidologischen Fundmaterial greifbar wird. Diplomatische
Beziehungen sind meist nur dann zu fassen, wenn sie durch schriftliche Zeugnisse dokumentiert
sind. In den dgyptischen Textquellen liegen jedoch nur vereinzelte Hinweise auf Arabien vor.
Diese finden sich fast ausschlieflich in den spiten demotischen Texten, dazu sind sie in mytholo-
gische Erzdhlungen eingebettet. Diese Texte zeugen von dem Wissen um die Nachbarkulturen auf
der arabischen Halbinsel, erkennen sie aber nicht als eine politische Grofie an. Zweifellos wird es
Korrespondenz mit den regionalen arabischen Koénigreichen gegeben haben, sie ist jedoch nicht
tiberliefert. Die Kontakte nach Arabien haben so erst spat auf die Monumentalkunst ausgestrahlt
und es ist sicherlich kein Zufall, dass die einzige bekannte hieroglyphische Erwéhnung Arabiens
in einer Fremdvolkerliste unter Dareios 1. auftritt und dazu dem persischen Formular folgt.

Die Oase Tayma’ befand sich im Nordwesten Arabiens an einem Schliisselpunkt an der Weih-
rauchstraf3e. Hier trafen die Interessen der verschiedenen Regionen und GroBmachte aufeinander.
In Tayma’ iiberwog der politische Einfluss Vorderasiens durch die babylonische Eroberung, wéh-
rend sich die dgyptische Kultur — im Sinne eines ‘Versailles-Effektes” (Wiener 1984) — in Tei-

% Miiller — Vittmann 1993; vgl. auch Robin 1994, 297-301, der nur einen Namen als dgyptisch ansieht.

70 Es handelt sich um die Namen thyw und ’mt §ms mit den mdglichen dgyptischen Entsprechungen nh=s
»3ie lebe bzw. 13-b3k.t-n-R¢ ,,Dienerin des (Sonnengottes) Re®; vgl. Miiller — Vittmann 1993, 4-5.
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len des religiosen und sakralen Bereiches manifestierte. Die Moglichkeiten, die die dgyptischen
Funde aus Tayma’ im Besonderen und von der arabischen Halbinsel im Allgemeinen zur Frage
nach den Beziehungen zwischen den beiden Kulturkreisen bieten, konnen keinesfalls unterschétzt
werden.

DANKSAGUNG

Das Manuskript des vorliegenden Beitrages wurde 2010 abgeschlossen. Spiter erschienene
Literatur konnte nur noch in Einzelféllen beriicksichtigt und eingearbeitet werden. Der Beitrag
steht in Zusammenhang mit der Dissertation des Verfassers zu demselben Thema, die groB3zii-
gig von der Gerda Henkel Stiftung gefordert und 2014 an der Freien Universitéit Berlin abge-
schlossen wurde. Mein herzlicher Dank gilt zuallererst den Betreuern meines Dissertationsvor-
habens, Stephan J. Seidlmayer und Ricardo Eichmann. Dariiber hinaus habe ich zahlreichen
Personen fiir Diskussionen, Anregungen und Hinweise zu danken. Hervorheben mdchte ich
Iris Gerlach, Arnulf Hausleiter, Andrea Intilia, Ludwig D. Morenz, Norbert Nebes, Joachim
F. Quack, Hanspeter Schaudig, Peter Stein, Said F. al-Said, Heinz-Josef Thissen (), Giinter
Vittmann, Robert Wenning sowie alle Mitarbeiter des Tayma’-Projektes und die aktuellen und
damaligen Mitarbeiter des "Altdgyptischen Worterbuches".

Gunnar Sperveslage

Institut fiir Afrikanistik und Agyptologie
- Abteilung Agyptologie -

Universitit zu Kdln
Albertus-Magnus-Platz

50923 Koln
gunnar.sperveslage@uni-koeln.de

LITERATURVERZEICHNIS

Abd el-Raziq, M. — Castel, G. — Tallet, P.
2006 Ayn Soukhna et la mer rouge, Egypte Afrique et Orient 41, 3—6.

Abd el-Raziq, M. — Castel, G. — Tallet, P. — Ghica, V.
2002 Les inscriptions d’ Ayn Soukhna, Mémoires de I’Institut Francais d’ Archéologie
Orientale 122, Kairo.

Abu Duruk, H. I.
1986 Introduction to the Archaeology of Tayma, Riyadh.
1989 A Preliminary Report on the Industrial Site Excavation at Tayma, First Season

1408 H/ 1987 A.D., Atlal - The journal of Saudi Arabian Archaeology 12, 9-19.
Albright, W. F.
1941 The Land of Damascus between 1850 and 1750 B.C., Bulletin of the American
Schools of Oriental Research 83, 30-36.

Andersen, S. F.
2007 The Tylos Period Burials in Bahrain. Vol I. The Glass and Pottery Vessels, Aarhus.

232



Agypten und Arabien

al-Ansary, A. R.

2011a Qaryat al-Faw, in: U. Franke — J. Gierlichs (Eds.), Roads of Arabia. Archdolo-
gische Schétze aus Saudi-Arabien, Tiibingen, 150-167.
2011b Editorial, Adumatu 23, 4-6.

al-Ansary, A. R. — Abu al Hassan, H.
2005 Tayma - Crossroads of Civilizations. Prominent Cities on the Frankincense Route
Series 2, Riyadh.

Aston, B. G. — Harrel, J. A. — Shaw, 1.
2000 Stone, in: P. T. Nicholson — I. Shaw (Eds.), Ancient Egyptian Materials and
Technology, Cambridge, 5-77.

Aufreére, S. H.

2005 La fabrication du papyrus égyptien et son exportation, in: S. H. Aufrére (Ed.),
Encyclopédie religieuse de I’univers végétal. Croyances phytoreligieuse de I’Egypte
ancienne, Vol. 111, Orientalia Monspeliensia 15, Montpellier, 103—117.

Baillet, M. J.

1926 Inscriptions grecques et latines des tombeaux des rois ou syringes a Thébes,
Mémoires publiés par les Membres de I’Institut Frangais d’ Archéologie Orien-
tale du Caire 42, Kairo.

Bard, K. A. — Fattovich, R.

2007 Synthesis, in: K. A. Bard — R. Fattovich (Eds.), Harbor of the Pharaohs to the Land of
Punt. Archaeological Investigations at Mersa/Wadi Gawasis, Egypt, 2001-2005,
Neapel, 239-253.

Bard, K. A. — Fattovich, R. — Ward, C.

2007 Sea Port to Punt: New Evidence from Mersa Gawasis, Red Sea (Egypt), in:
J. Starkey — P. Starkey — T. Wilkinson (Eds.), Natural Recources and Cultural
Connections of the Red Sea, British Archaeological Reports International Series
1661, Society for Arabian Studies Monographs 5, Oxford, 143—148.

Bavay, L. — De Putter, T. — Adams, B. — Navez, J. — André, L.

2000 The Origin of Obsidian in Predynastic and Early Dynastic Upper Egypt,
Mitteilungen des Deutschen Archiologischen Instituts, Abteilung Kairo 56,
Berlin, 5-20.

Bawden, G. — Edens, C. — Miller, R.
1980 Preliminary Archaeological Investigations at Tayma, Atlal - The journal of Saudi
Arabian Archaeology 4, 69—106.

Beaulieu, P.-A.
1989 The reign of Nabonidus, King of Babylon 556-539 BC, Yale Near Eastern
Researches 10, New Haven.

Beeston, A. F. L.
1984 Further Remarks on the Zayd-’il Sarcophagus Text, Proceedings of the Seminar
for Arabian Studies 14, 100-102.

Bleiberg, E.
1996 The Official Gift in Ancient Egypt, London.

Boessneck, J.

1988 Die Tierwelt des Alten Agypten untersucht anhand kulturgeschichtlicher und
zoologischer Quellen, Miinchen.

233



G. Sperveslage

Boessneck, J. — von den Driesch, A. — Ziegler, R.

1989 Die Tierreste von Maadi und Wadi Digla, in: 1. Rizkana — J. Seeher (Eds.),
Maadi III. The Non-lithic Small Finds and the Structural Remains of the
Predynastic Settlement. Archdologische Veroffentlichungen. Deutsches Archéo-
logisches Institut, Abteilung Kairo 80, Berlin, 87—128.

Bongenaar, A. C. V. M. — Haring, B. J. J.
1994 Egyptians in Neo-Babylonian Sippar, Journal of Cuneiform Studies 46, 59-72.

Bongrani Fanfoni, L.
1997 Myos Hormos nel “Periplus Maris Erythraei”, Aegyptus. Rivista Italiana di
Egittologia e di Papirologia 77, 53-59.

Boswinkel, E. )
1983 Die Araber im Zenonarchiv, in: Araber in Agypten. Freundesgabe fiir Helene
Loebenstein zum 65. Geburtstag, Wien, 27-37.

Breasted, J. H.
1906 Ancient Records of Egypt. Historical Documents from the Earliest Times to the
Persian Conquest, Collected, Edited and Translated with Commentary, Chicago.

Breyer, F.
2016 Punt. Die Suche nach dem "Gottesland", Culture and History of the Ancient Near
East 80, Leiden.

Briquel-Chatonnet, F. — Robin, C.

1997 Objets d’ Arabie du Nord-ouest, in: Y. Calvet — C. Robin (Eds.), Arabie heureuse
— Arabie deserte. Les antiquités arabiques du Musée du Louvre, avec la collabo-
ration de F. Briquel-Chatonnet et M. Pic, Paris, 260—269.

Bron, F.
1998 Inventaire des inscriptions sudarabiques 3: Ma“in, Paris.

Biilow-Jacobsen, A. — Cuvigny, H. — Fournet, J.-L.
1994 The Identification of Myos Hormos. New Papyrological Evidence, Bulletin de
I'Institut francais d'archéologie orientale 94, 27-42.

Biilow-Jacobsen, A. — Cuvigny, H. — Fournet, J.-L. — Gabolde, M. — Robin, C.
1995 Les inscriptions d’Al-Muwayh, Bulletin de 1'Institut frangais d'archéologie
orientale 95, 103—-124.

Casson, L.

1989 The Periplus Maris Erythraei. Text with Introduction, Translation, and
Commentary, Princeton.

Clarysse, W.

1991 Hakoris. An Egyptian Nobleman and his Family, Ancient Society 22, 235-243.

Clarysse, W. — Thompson, D. J.

2006 Counting the People in Hellenistic Egypt. Vol. II: Historical Studies, Cambridge.

Cotty, M.

2010 Katalogeintriage 154, 156, 184—185, in: A. 1. AlI-Ghabban — B. André-Salvini —

F. Demange — C. Juvin — M. Cotty (Eds.), Routes d‘Arabie. Archéologie et
histoire du Royaume d’Arabie Saoudite, Paris, 334-335. 350.

234



Dalley, S.
1985

1986

de Cenival, F.
1973

Demange, F.
2010

Dumbrell, W. J.
1971

Eichmann, R. —
2006

Ember, A.
1918

Endesfelder, E.
2011

Faist, B. 1.
2001

Fakhry, A.
1952

Fattovich, R.
2005

Agypten und Arabien

Stelae from Teima and the God Slm (Salmu), Proceedings of the Seminar for
Arabian Studies 15, 27-33.
The God Salmu and the Winged Disk, Iraq 48, 85-101.

Cautionnements démotiques du début de 1’époque ptolémaique (P dém. Lille 34
a 96), Société d’histoire du droit, Collection d’histoire institutionnelle et sociale
5, Paris.

Katalogeintriage 189—198, in: A. 1. Al-Ghabban — B. André-Salvini — F. Demange
— C. Juvin — M. Cotty (Eds.), Routes d‘Arabie. Archéologie et histoire du
Royaume d’ Arabie Saoudite, Paris, 352-355.

The Tell el-Maskhuta Bowls and the “Kingdom” of Qedar in the Persian Period,
Bulletin of the American Schools of Oriental Research 203, 33—44.

Schaudig, H. — Hausleiter, A.
Archaeology and Epigraphy at Tayma (Saudi Arabia), Arabian Archaeology and
Epigraphy 17, 163—-176.

Egyptian 3m “Semite” = Semitic ‘Arab “Arab, Bedouin”, Johns Hopkins
University Circular 306, 5.

Beobachtungen zur Entstehung des altéigyptischen Staates, Internetbeitrige zur
Agyptologie und Sudanarchéologie 14 (http://www?2.rz.hu-berlin.de/nilus/net-
publications/ibaes14/index.html).

Der Fernhandel des assyrischen Reiches zwischen dem 14. und 11. Jh. v. Chr.,
Alter Orient und Altes Testament. Veroffentlichungen zur Kultur und Geschichte
des Alten Orients und des Alten Testaments 265, Miinster.

An Archaeological Journey to Yemen (March—May, 1947), Part I, Kairo.

Marsa Gawasis: A Pharaonic Coastal Settlement by the Red Sea in Egypt, in: J.
C. M. Starkey (Ed.), People of the Red Sea. Proceedings of the Red Sea Project
II. Held in the British Museum October 2004, British Archaeological Reports,
International Series 1395, Society for Arabian Studies Monographs 3, Oxford,
15-22.

Fleischer, R. — Schulz, R.

2012

Fuchs, R.
1984

Figurale Bronzen dgyptischer und griechisch-romischer Art vom Jabal al-‘Awd,
Jemen, Archéologische Berichte aus dem Yemen 13, 1-90.

s.v. Salz, Lexikon der Agyptologie V, Wiesbaden, 371-374.

235



G. Sperveslage

Gerlach, I.

2002 Der Friedhof des Awam-Tempels in Marib. Bericht der Ausgrabungen von 1997
bis 2000, Archéologische Berichte aus dem Yemen 9, Mainz, 41-91.

Germer, R. )

1982 s.v. Myrrhe, Lexikon der Agyptologie IV, Wiesbaden, 275-276.

1986 s.v. Weihrauch, Lexikon der Agyptologie VI, Wiesbaden, 1167—1169.

al-Ghabban, A. I. — André-Salvini, B. — Demange, F. — Juvin, C. — Cotty, M. (Eds.)

2010 Routes d‘Arabie. Archéologie et histoire du Royaume d‘Arabie Saoudite, Paris.

Giménez, J. — Sanchez, J. A. — Solano, L.

2015 Identifying the Ethiopian Origin of the Obsidian found in Upper Egypt (Naqada
period) and the most likely Exchange Routes, Journal of Egyptian Archaeology
101, 349-359.

Giveon, R.

1971 Les bédouins Shosou des documentes égyptiens, Documenta et Monumenta

Orientis Antiqui 22, Leiden.

Gorg, M.

1976 Zur Geschichte der $3$w, Orientalia 45, 424-428.

1979 Tuthmosis I11I. und die $3sw-Region, Journal of Near Eastern Studies 38,
199-202.

Hallmann, S. )

2006 Die Tributszenen des Neuen Reiches, Agypten und Altes Testament 66,
Wiesbaden.

Harrauer, H. ) )

1983 Ausldndische Waren in Agyptens Papyri, in: Araber in Agypten. Freundesgabe fiir
Helene Loebenstein zum 65. Geburtstag, Wien, 51-64.

Hartung, U.

2001 Umm el-Qaab II. Importkeramik aus dem Friedhof U in Abydos (Umm el-Qaab)

und die Bezichungen Agyptens zu Vorderasien im 4. Jahrtausend v. Chr.,
Archiologische Veroffentlichungen, Deutsches Archidologisches Institut, Abtei-
lung Kairo 92, Mainz.

Hausleiter, A.

2010 L‘oasis de Tayma‘, in: A. 1. AlI-Ghabban — B. André-Salvini — F. Demange — C.
Juvin — M. Cotty (Eds.), Routes d‘Arabie. Archéologie et histoire du Royaume
d’Arabie Saoudite, Paris, 218-239.

2011 Das antike Tayma’: Eine Oase im Kontaktbereich der Kulturen, in: U. Franke —
J. Gierlichs (Eds.), in collaboration with S. Vassilopoulou — L. Wagner, Roads of
Arabia — The archaeological treasures of Saudi Arabia, Berlin, Roads of Arabia.
Archéologische Schétze aus Saudi-Arabien, Tiibingen, 100—123.

2012 Divine Representations at Tayma’, in: I. Sachet (Ed.) en collaboration avec Ch.
Robin, Dieux et déesses d’ Arabie. Images et représentations, Actes de la table
ronde tenue au Collége de France (Paris) les ler et 2 octobre 2007, Orient et
Méditerranée 7, Paris, 299-338.

Hausleiter, A. — Intilia, A.

2010a 102. Pédestal/autel décoré de scénes rituelles ("cube d'al-Hamra’"), in: A. 1. Al-
Ghabban — B. André-Salvini — F. Demange — C. Juvin — M. Cotty (Eds.), Routes
d‘Arabie. Archéologie et histoire du Royaume d‘Arabie Saoudite, Paris, 254.

236



2010b

Hausleiter, A. —
2010a

2010b

Heimpel, W.
1988

Helck, W.
1965
19712
1974
1975

Hennig, D.
2003

Hoffmann, F.
1996

2000

2004

Agypten und Arabien

103. Stele d'al-Hamra', in: A. 1. Al-Ghabban — B. André-Salvini — F. Demange
— C. Juvin — M. Cotty (Eds.), Routes d‘Arabie. Archéologie et histoire du
Royaume d‘Arabie Saoudite, Paris, 255.

Schaudig, H.

100. Stele cintrée de Nabonide, roi de Babylone, in: A. I. Al-Ghabban — B.
André-Salvini — F. Demange — C. Juvin — M. Cotty (Eds.), Routes d‘Arabie.
Archéologie et histoire du Royaume d*Arabie Saoudite, Paris, 252-253.

101. Objet en forme de disque portant une inscription du roi Nabonide, in: A. 1. Al-
Ghabban — B. André-Salvini — F. Demange — C. Juvin — M. Cotty (Eds.), Routes
d‘Arabie. Archéo-logie et histoire du Royaume d‘Arabie Saoudite, Paris, 253.

s. v. Magan, Reallexikon der Assyriologie und Vorderasiatischen Archdologie 7,
Berlin, 195-199.

Materialien zur Wirtschaftsgeschichte des Neuen Reiches, Bd.5: Eigentum und
Besitz an verschiedenen Dingen des téglichen Lebens, Mainz.

Die Beziehungen Agyptens zu Vorderasien im 3. und 2. Jahrtausend v. Chr.,
Agyptologische Abhandlungen 5, Wiesbaden.

Die altdgyptischen Gaue, Beihefte zum Tiibinger Atlas des Vorderen Orients B/5,
Wiesbaden.

Wirtschaftsgeschichte des Alten Agypten im 3. und 2. Jahrtausend vor Chr.,
Handbuch der Orientalistik 1.1.5, Leiden.

Sicherheitskrafte zur Uberwachung der Wiistengrenzen und Karawanenwege im
ptolemiischen Agypten, Chiron 33, 145-174.

Der Kampf um den Panzer des Inaros. Studien zum P. Krall und seiner Stellung
innerhalb des Inaros-Petubastis-Zyklus, Mitteilungen aus der Papyrussammlung
der Osterreichischen Nationalbibliothek 26.

Agypten. Kultur und Lebenswelt in griechisch-romischer Zeit. Eine Darstellung
nach den demotischen Quellen, Studienbiicher Geschichte und Kultur der Alten
Welt, Berlin.

Zwei neue demotische Erzdhlungen (P. Wien D 62), in: F. Hoffmann —

H. J. Thissen (Eds.), Res severa verum gaudium. Festschrift fiir Karl-Theodor
Zauzich zum 65. Geburtstag am 8. Juni 2004, Studia Demotica 6, Lowen, 249-259.

Hoffmann, F. — Quack, J. F.

2007

Holbl, G.
1979
20042

Honigman, S.
2002

Anthologie der demotischen Literatur, Einfithrungen und Quellentexte zur
Agyptologie 4, Miinster.

Bezichungen der dgyptischen Kultur zu Altitalien, 2 Bde., Etudes préliminaires aux
religions orientales dans I’empire romain 62, Leiden.

Geschichte des Ptoleméierreiches. Politik, Ideologie und religiose Kultur von
Alexander dem Grof3en bis zur romischen Eroberung, Darmstadt.

Les divers sens de I’ethnique **APAY dans les sources documentaires grecques
d’Egypte, Ancient Society 32, 43-72.

237



G. Sperveslage

Huntingford, G. W. B.
1980 The Periplus of the Erythrean Sea by an unkown author. With some Extracts from
Agatharkhid@s ‘On the Erythrean Sea’, London.

Ingraham, M. — Johnson, T. — Rihani, B. — Shatla, 1.
1981 Preliminary Report on a Reconnaissance Survey of the Northwestern Province

(with a note on a brief survey of the Northern Province), Atlal - The journal of
Saudi Arabian Archaeology 5, 59—84.

Intilia, A.

2011 Area O, in: R. Eichmann — A. Hausleiter — M. H. al-Najem — S. F. al-Said, Tayma
— Autumn 2005 and 2006 (Spring and Autumn), 3 Report on the Joint Saudi-
Arabian-German Archaeological Project, Atlal - The journal of Saudi Arabian
Archaeology, 21, 97-102.

2012 Excavations in Area O, in: R. Eichmann — A. Hausleiter — M. H. al-Najem — S. F.
al-Said, Tayma 2007, 4" Report on the Joint Saudi-Arabian-German Archaeological
Project, Atlal - Journal of Saudi Arabian Archaeology, 22, 100—-106.

2017 Excavations in Area O, in: A. Hausleiter — R. Eichmann — M. H. al-Najem — S. F.
al-Said, Tayma 2008 — 5™ Report on the Saudi Arabian-German Archaeo-
logical Project, Atlal - Journal of Saudi Arabian Archaeology 24, 40—46.

Jandl, B.
2009 Altsiidarabische Inschriften auf Metall, Epigraphische Forschungen auf der
Arabischen Halbinsel 4, Tiibingen.

Jones, R. N. — Hammond, P. C. — Johnson, D. J. — Fiema, Z. T.
1988 A Second Nabataean Inscription from Tell esh-Shuqgafiya, Egypt, Bulletin of the
American Schools of Oriental Research 269, 47-57.

Kammerzell, F. )
1993 Studien zu Sprache und Geschichte der Karer in Agypten, Gottinger Orient-
forschungen 1V/27, Wiesbaden.

Kaumanns, L. — Sperveslage, G.
2015 Agypten als Ausgangspunkt romischer Expansion. Die Feldziige des Aelius
Gallus nach Arabien und des Publius Petronius nach Nubien, Sokar 31, 80-91.

Kensdale, W. E. N.
1952 Three Thamudic Inscriptions from the Nile Delta, Muséon 65, 285-290.

Kirwan, Sir L. P.
1984 Where to Search for the Ancient Port of Leuke Kome, in: A. R. T. al-Ansary (Ed.),
Studies in the History of Arabia II: Pre-Islamic Arabia, 55-61.

Knauf, E. A.
1990 The Persian Administration in Arabia, Transeuphraténe 2, 202-217.

Krzyzaniak, L.

1977 Early Farming Cultures on the Lower Nile. The Predynastic Period in Egypt,
Travaux du Centre d’ Archéologie Méditerranéenne de I’ Académie Polonaise des
Sciences 21, Varsovie.

Liesker, W. H. M. — Tromp, A. M.
1986 Zwei ptolemdische Papyri aus der Wiener Papyrussammlung, Zeitschrift fiir
Papyrologie und Epigraphik 66, 79-89.

238



Agypten und Arabien

Lopez Martinez, M. P.

1998/1999

Liddeckens, E.
1988

Liddeckens, E.
1980-2000

MacDonald, B.
1980

Macdonald, M.
1991

Greeks, Barbarians and Strangers in Papyrological Fragments of Lost Novels,
LVCENTVM 17/18, 221-227.

Ein demotischer Papyrus aus Mitteldgypten. Papyrus Liiddeckens II, Zeitschrift
fiir 4gyptische Sprache und Altertumskunde 115, 52-61.

et al.

Demotisches Namenbuch, begriindet von E. Liiddeckens, fortgefiihrt von H.-J.
Thissen, bearbeitet von W. Brunsch, G. Vittmann und K.-Th. Zauzich, Wiesbaden.

Excavations at Tell el-Maskhuta, The Biblical Archacologist 43, 49—58.

C.A
HU 501 and the Use of s* in Taymanite, Journal of Semitic Studies, 11-36.

Mahfouz, E. — Manzo, A. — Pirelli, R.

2007

Manzo, A.
2012

Textual Evidence, in: K. A. Bard — R. Fattovich (Eds.), Harbor of the Pharaohs
to the Land of Punt. Archaeological Investigations at Mersa/Wadi Gawasis,
Egypt, 2001-2005, Neapel, 217-238.

Nubians and the Others on the Red Sea. An Update on the Exotic Ceramic
Materials from the Middle Kingdom Harbour of Mersa/Wadi Gawasis, Red Sea,
Egypt, in: D. A. Agius — J. P. Cooper — A. Trakadas — C. Zazzaro (Eds.), Naviga-
ted Spaces, Connected Places. Proceedings of Red Sea Project V held at the Uni-
versity of Exeter, 16—-19 September 2010, British Archaeological Reports Inter-
national Series 2346, British Foundation for the Study of Arabia Monographs 12,
Oxford, 47-58.

Manzo, A. — Perlingieri, C.

2007

Maraqten, M.
1996

Marek, C.
1993

Meeks, D.
2003

Meyer, C.
1992

Milaker, K.
1943

Finds: Pottery, in: K. A. Bard — R. Fattovich (Eds.), Harbor of the Pharaohs to the
Land of Punt. Archaeological Investigations at Mersa/Wadi Gawasis, Egypt, 2001—
2005, Neapel, 101-134.

The Aramaic Pantheon of Tayma’, Arabian Archaeology and Epigraphy 7, 17-31.

Die Expedition des Aelius Gallus nach Arabien im Jahre 25 v. Chr., Chiron 23,
121-156.

Locating Punt, in: D. O’Connor — S. Quirke (Eds.), Mysterious Lands, Abingdon,
53-80.

Glass from Quseir al-Qadim and the Indian Ocean Trade, Studies in Ancient
Oriental Civilisation 53, Chicago.

Die Hierodulenlisten von Ma’in. Nebst Untersuchungen zur altsiidarabischen
Rechtsgeschichte und Chronologie, Sammlung orientalistischer Arbeiten 15,
Leipzig.

239



G. Sperveslage

Moorey, P. R. S.

1994 Ancient Mesopotamian Materials and Industries. The Archaeological Evidence,
Oxford.

Miiller, W. M.

1900 Die Schlusszeilen der Stele Louvre C1, Orientalistische Literaturzeitung 3, 46—49.

Miiller, W. W.

1978 s.v. Weihrauch, in: Realencyclopédie der Classischen Altertumswissenschaft,
Supplementband 15, Stuttgart, 700-777.

1988 Zu den in demotischen Urkunden in den Schreibungen wjlw und “wm3jlw

belegten semitischen Namen, Zeitschrift fiir 4gyptische Sprache und Altertums-
kunde 115, 84-85.

2002 Rezension zu: A. Sima, Die lihyanischen Inschriften von al-‘Udayb (Saudi-
Arabien), Epigraphische Forschungen auf der arabischen Halbinsel 1, 1999, Die
Welt des Orients, 32, 264-268.

Miiller, W. W. — al-Said, S. F.

2002 Der babylonische K6nig Nabonid in den Taymanischen Inschriften, in: N. Nebes
(Ed.), Neue Beitrage zur Semitistik. Erstes Arbeitstreffen der Arbeitsgemeinschaft
Semitistik in der Deutschen Morgenléndischen Gesellschaft vom 11. bis 13. Sep-
tember 2000 an der Friedrich-Schiller-Universitit Jena, Wiesbaden, 105—-122.

Miiller, W. W. — Vittmann, G. )
1993 Zu den Personennamen der aus Agypten stammenden Frauen in den soge-
nannten ,,Hierodulenlisten* von Ma’in, Orientalia 62, 1-10.

Nappo, D.

2010 On the Location of Leuke Kome, Journal of Roman Archaeology 23, 335-348.

Netzer, E.

2003 Nabatiische Architektur. Insbesondere Gréiber und Tempel, Miinchen.

Obsomer, C.

1993 La date de Nésou-Montou (Louvre C 1), Revue d'égyptologie (Kairo) 44,
103-140.

Otto, E.

1938 Beitrige zur Geschichte der Stierkulte in Aegypten, Leipzig.

Paice, P. — Holladay, J. S., Jr. — Brock, E. C.

1996 The Middle Bronze Age / Second Intermediate Period Houses at Tell
El-Maskhuta, in: M. Bietak (Ed.), Haus und Palast im Alten Agypten. Interna-
tionales Symposium 8. bis 11. April 1992 in Kairo. Untersuchungen der Zweig-
stelle Kairo des Osterreichischen Archiologischen Institutes 14, Wien, 159—173.

Parr, P.

1988 Pottery of the Late Seond Millennium B.C. from North West Arabia and its
Historical Implications, in: D. T. Potts (Ed.), Araby the Blest. Studies in Arabian
Archaeology, Carsten Niebuhr Institute Publications 7, Kopenhagen.

Peacock, D. P. S. — Blue, L. (Eds.)

2006 Myos Hormos — Quseir al-Qadim. Roman and Islamic Ports on the Red Sea,
Vol. I: Survey and Excavations 1999-2003, Oxford.
2011 Myos Hormos — Quseir al-Qadim. Roman and Islamic Ports on the Red Sea, Vol. II:

240



Petrie, W. M. F.

1906
1939

Agypten und Arabien

Finds from the Excavations 1999—2003, British Archaeological Reports Inter-
national Series 2286, University of Southampton Series in Archaeology 6, Oxford.

Hyksos and Israelite Cities, Worcester.
The Making of Egypt, Worcester.

Porten, B. — Lund, J. A.

2002

Posener, G.
1969

Quack, J. F.
2005

Ranke, H.
1935

Retso, J.
2003

Rice, M.
20032

Roaf, M.
1974

Robin, C.
1974
1994

Rollinger, R.

2008

Ryholt, K.
2010

2012

al-Said, S. F.

2000

2003

Aramaic Documents from Egypt: A Key-Word-in-Context Concordance, Winona
Lake.

Achoris, Revue d'égyptologie (Kairo) 21, 148-150.

Einflihrung in die altdgyptische Literaturgeschichte III. Die demotische und griko-
agyptische Literatur, Einfilhrungen und Quellentexte zur Agyptologie 3, Miinster.

Die dgyptischen Personennamen, Bd.1: Verzeichnis der Namen, Gliickstadt.

The Arabs in Antiquity. Their History from the Assyrians to the Umayyads,
Abingdon.

Egypt's Making. The Origins of Ancient Egypt 5000-2000 BC, London.

The Subject Peoples on the Base of the Statue of Darius, Cahiers de la Délégation
frangaise en Iran 4, 73—160.

Monnaies provenant de I’ Arabie du nord-est, Semitica 24, 83—125.

L’Egypte dans les inscriptions de 1’ Arabie méridionale préislamique, in: C.
Berger — G. Cleric — N. Grimal (Ed.), Hommages a Jean Leclant, Vol. 4: Varia,
Bibliothéque d’Etude 104/4, Paris, 285-301.

The Median “Empire”, the End of Urartu and Cyrus’ the Great Campaign in 547
BC (Nabonidus Chronicle II 16), Ancient West & East 7, 51-65.

A Sesostris Story in Demotic Egyptian and Demotic Literary Exercises

(O. Leipzig UB 2217), in: H. Knuf — C. Leitz — D. von Recklinghausen (Eds.),
Honi soit qui mal y pense. Studien zum pharaonischen, griechisch-romischen
und spitantiken Agypten zu Ehren von Heinz-Josef Thissen, Orientalia Lova-
niensia Analecta 194, Lowen, 429-438.

The Carlsberg Papyri 10: Narrative Literature from the Tebtunis Temple Library.
Carsten Niebuhr Institute Publications 35, Kopenhagen.

Hamlat al-malik al-babili Nabiinid ‘ala Samal garb al-gazira al-‘arabiyya. Dirasa
fi t-ta’rih al-‘arabi al-qadim, Riyadh.

Al-‘alaqat alhadariyya bayna al-gazira al-‘arabiyya wa Misr fi daw’ an-nuqus
al-‘arabiyya al-gadima, Riyadh.

241



2009

Saleh, A.-A.
1978

Sayed, A. M. A.
1984

Schaudig, H.
2001

2010

im Druck
Schneider, T.
1992

1997

2002

2006

G. Sperveslage

Eine neu entdeckte Erwéhnung des Konigs Nabonid in den thamudischen In-
schriften, Zeitschrift fiir Orient Archéologie 2, 258-263.

Arabia and the Northern Arabs in Ancient Egyptian Records, in: Book of the 50
Anniversary of Archaeological Studies in Cairo University, Part III, The Journal
of the Faculty of Archaeology, Special Issue, 69—77.

H.
Reconsideration of the Minaean Inscription of Zayd’il bin Zayd, Proceedings of
the Seminar for Arabian Studies 14, 93-99.

Die Inschriften Nabonids von Babylon und Kyros’ des Grof3en samt den in
ihrem Umfeld entstandenen Tendenzschriften. Textausgabe und Grammatik,
Alter Orient und Altes Testament. Veroffentlichungen zur Kultur und Geschichte
des Alten Orients und des Alten Testaments 256, Miinster.

The Cuniform Inscription of the Stele TA 488, in: R. Eichmann — A. Hausleiter —
M. al-Najem — S. F. al-Said, Tayma — Autumn 2004 and Spring 2005. 2" Report
on the Joint Saudi Arabian-German Archaeological Project, Atlal - The journal
of Saudi Arabian Archaeology 20, 137-138.

Cuneiform Texts from Tayma, in: M. C. A. Macdonald, Tayma’ II - Catalogue of
the Inscriptions from the Saudi-German Excavations, Berlin — Oxford.

Asiatische Personennamen in dgyptischen Quellen des Neuen Reiches, Orbis
Biblicus et Orientalis 114.

Beitrdge zur sogenannten ,,Neueren Komparatistik®, Lingua Aegyptia 5, 189—
2009.

Lexikon der Pharaonen. Die altdgyptischen Konige von der Friihzeit bis zur Romer-
herrschatft.

The Relative Chronology of the Middle Kingdom and the Hyksos Period (Dyns.
12-17), in: E. Hornung — R. Krauss — D. A. Warburton (Eds.), Ancient Egyptian
Chronology, Handbuch der Orientalistik .83, Leiden, 168—196.

Seidlmayer, S. J.

2009

Sethe, K.
1933

Prestigegiiter im Kontext der Breitenkultur im Agypten des 3. und 2. Jahrtau-
sends v. Chr., in: B. Hildebrandt — C. Veit (Eds.), Der Wert der Dinge. Giiter im
Prestigediskurs, Miinchner Studien zur Alten Welt 6, Miinchen, 309-333.

Urkunden des Alten Reiches, Leipzig.

Shaheen, A. el-din M.

2000

Sidebotham, S. E

1986

1997

2011

Egyptianized Artifacts on the Western Coast of the Arabian Gulf: A Case of
Discussion, Gottinger Miszellen 176, 89—102.

Roman economic policy in the Erythra Thalassa: 30 BC — AD 217, Mnemosyne
Supplement 91.

Caravans Across the Eastern Desert of Egypt: Recent Discoveries on the
Berenike-Apollinopolis Magna-Coptos Roads, in: A. Avanzini (Ed.), Profumi
d’Arabia. Atti del convegno, Rom, 385-393.

Berenike and the Ancient Maritime Spice Route, Berkeley.

242



Sima, A.
1999

2001

Somaglino, C. —
2011

2013

Sperveslage, G.
2011

2013

2014

2016

Sperveslage, G.
2012

Spiegelberg, W.
1931

Stadler, M. A.
2004

Staubli, T.
1991

Agypten und Arabien

Die lihyanischen Inschriften von al-‘Udayb (Saudi-Arabien), Epigraphische
Forschungen auf der arabischen Halbinsel 1, Rahden/Westfalen.
Isis und Horus in Arabien?, Mediterranean Language Review 13, 161-174.

Tallet, P.

Une mystérieuse route sud-orientale sous le régne de Ramses 111, Bulletin de
I’Institut Frangais d’Archéologie Orientale 111, 361-369.

A Road to the Arabian Peninsula in the Reign of Ramesses 111, in: F. Forster — H.
Riemer (Eds.), Desert Road Archaeology in Ancient Egypt and Beyond. Towards
Establishing a New Field of Archaeological Research, Africa Prachistorica 27,
Kéln, 511-518.

Die Stele Ramses’ II. von Tell er-Rataba und die vermeintlichen Stidte der
Shasu, Journal of Egyptian History 4, 118—128.

Agyptische Einfliisse auf der Arabischen Halbinsel in vorislamischer Zeit am
Beispiel der Oase von Tayma, Zeitschrift fiir Orient-Archéologie 6, 234-252.
Agypten und Arabien. Ein Beitrag zu den interkulturellen Beziehungen Altigyp
tens, Dissertationsschrift FU Berlin; Publikation in Vorbereitung fiir Alter Orient
und Altes Testament.

Intercultural Contacts between Egypt and the Arabian Peninsula at the Turn of
the 2" to the 1% Millennium BCE, in: J. C. (Ed.) Moreno Garcia, Dynamics of
Production in the Ancient Near East 1300-500 BC, Oxford, 303—-330.

— Eichmann, R.
Egyptian Cultural Impact on North-west Arabia in the Second and First Millen-
nium BC, Proceedings of the Seminar for Arabian Studies 42, 371-383.

Die demotischen Papyri Loeb, Miinchen.

Isis, das gottliche Kind und die Weltordnung. Neue Religiose Texte aus dem
Fayum nach dem Papyrus Wien D. 12006 recto, Mitteilungen aus der Papyrus-
sammlung der Osterreichischen Nationalbibliothek 28, Wien.

Das Image der Nomaden im Alten Israel und in der Ikonographie seiner sess-
haften Nachbarn, Orbis Biblicus et Orientalis 107, Freiburg.

Stephens, S. A. — Winkler, J. J.

1995

Strugnell, J.
1959

Tarn, W. W.
1929

Thissen, H. J.
1974

Ancient Greek Novels. The Fragments. Introduction, Text, Translation, and
Commentary, Princeton.

The Nabataean Goddess al-Kutba’ and her Sanctuaries, Bulletin of the American
Schools of Oriental Research 156, 29-36.

Ptolmy II. and Arabia, The Journal of Egyptian Archaeology 15, 9-25.

Rezension zu: De Cenival, F. 1973, Cautionnements démotiques du début de
I’époque ptolémaique (P dém. Lille 34 a 96), Société d’histoire du droit, Collec-
tion d’histoire institutionnelle et sociale 5, Enchoria 4, 165-172.

243



Tokunaga, R.
2003

Tomber, R.
2004
2008

Vittmann, G.
1998

2003

2004

Wagner, G.
1976

G. Sperveslage

South Arabic Graffiti in the Eastern Desert (Wadi Hammamat and Wadi Manih),
Annales du Service des antiquités de 1'Egypte 77, 181-188.

Rome and South Arabia: New Artefactual Evidence from the Red Sea, Proceed-
ings of the Seminar for Arabian Studies 34, 351-360.
Indo-Roman Trade. From Pots to Pepper, London.

Beobachtungen und Uberlegungen zu Fremden und hellenisierten Agyptern im
Dienste einheimischer Kulte, in: W. Clarysse — A. Schoors — H. Willems (Eds.),
Egyptian Religion. The Last Thousand Years. Studies Dedicated to the Memory
of Jan Quaegebeur, Bd.2, Orientalia Lovaniensia Analecta 85, Leuven, 1231-
1250.

Agypten und die Fremden im ersten vorchristlichen Jahrtausend, Kulturge-
schichte der antiken Welt 97, Mainz.

Iranisches Sprachgut in dgyptischer Uberlieferung, in: T. Schneider (Ed.), Das
Agyptische und die Sprachen Vorderasiens, Nordafrikas und der Agiis. Akten des
Basler Kollogiums zum dgyptisch-nichtsemitischen Sprachkontakt, Basel 9.-11.
Juli 2003, Alter Orient und Altes Testament, Veroffentlichungen zur Kultur und
Geschichte des Alten Orients und des Alten Testaments 310, Miinster, 129—182.

Une dédicace a Isis et a Héra de la part d’un négociant d’Aden, Bulletin de
I'Institut francais d'archéologie orientale 76, 277-281.

Ward, C. — Zazzaro, C.

2007

Finds: Ship evidence, in: K. A. Bard — R. Fattovich (Eds.), Harbor of the Pharaohs
to the Land of Punt. Archaeological Investigations at Mersa/Wadi Gawasis,
Egypt, 2001-2005, Neapel, 135-163.

Whitcomb, D. S.

1996

Widmer, G.
2002

Wiener, M. H.
1984

Winnett, F. V. —

1970

Winnicki, J. K.

2000

2009

Quseir al-Qadim and the Location of Myos Hormos, Topoi 6, Lyon, 747-772.

Pharaoh Maa-Ré, Pharaoh Amenemhat and Sesostris: Three Figures from Egypt's
Past as Seen in Sources of the Graeco-Roman Period, in: K. Ryholt (Ed.), Acts of
the Seventh International Conference of Demotic Studies, Copenhagen, 23-27

August 1999, Carsten Niebuhr Institute Publications 27, Kopenhagen, 377-393.

Crete and the Cyclades in LM I: The Tale of the Conical Cups, in: R. Higg — N.
Marinatos (Eds.), The Minoan Thalassocracy. Myth and Reality. Proceedings of the
Third International Symposium at the Swedish Institute in Athens, 31 May—5 June,
1982, Stockholm, Skrifter utgivna av Svenska Institutet i Athen 4°, XXXII, Stock-
holm, 17-26.

Reed, W. L.
Ancient Records from North Arabia, Toronto.

Zustrom und Ansiedlung der Nomaden vom Nordosten Agyptens im Niltal in der
griechisch-romischen Zeitperiode, The Journal of Juristic Papyrology 30, 165—
178.

Late Egypt and Her Neighbours. Foreign Population in Egypt in the First
Millennium BC, The Journal of Juristic Papyrology, Supplement 22, Warschau.

244



Agypten und Arabien

Winter, E. )
1983 Der Apiskult im Alten Agypten, Mainz.

von Wissmann, H.

1976 Die Geschichte des Sabéerreiches und der Feldzug des Aelius Gallus, in: H.
Temporini (Ed.), Aufstieg und Niedergang der Romischen Welt. Geschichte und
Kultur Roms im Spiegel der neueren Forschung, 11/9.1, Berlin, 308-544.

Zadok, R.

1992 Egyptians in Babylonia and Elam during the 1** Millennium B.C., Lingua
Aegyptia 2, 139-146.

Zarins, J.

1989 Ancient Egypt and the Red Sea Trade: The Case for Obsidian in the Predynastic and

Archaic Periods, in: A. Leonard — B. Beyer Williams (Eds.), Essays in Ancient
Civilization presented to Helene J. Kantor, Studies in Ancient Oriental Civilisation
47, Chicago, 339-368.

1990 Obsidian and the Red Sea Trade. Prehistoric Aspects, in: M. Taddei (Ed.), South
Asian Archaeology 1987. Proceedings of the Ninth International Conference of
the Association of South Asian Archaeologists in Western Europe, held in the
Fondazione Giorgio Cini, Island of San Giorgio Maggiore, Venice, Part I, Serie
Orientale Roma 66.1, Rom, 507-541.

Zarins, J. — Mughannum, A. S. — Kamal, M.
1984 Excavations at Dhahran South - The Tumuli Field (208-92) 1403 A.H. 1983. A
Preliminary Report, Atlal - The journal of Saudi Arabian Archaeology 8, 25-54.

QUELLEN

Plinius:
Pliny. Natural History in ten Volumes with an English Translation by H. Rackham; 1967-1971,
London.

Strabo:
The geography of Strabo in eight Volumes with an English Translation by Horace Leonard Jones,
1917-1932, London.

Cicero rab. Post.

M. T. Cicero: Pro Rabirio Postumo, in:

M. Tulli Ciceronis Orationes, herausgegeben von A. C. Clark und W. Peterson. 6 Bde., 1905-1918,
Oxford.

Aurelian:

Divus Aurelianus, in:

The scriptores historiaec Augustae in three volumes with an English Translation by David Magie,
1921-1932, Cambridge.

Herodot:
Herodot. Historien, Gesamtausgabe (Buch I-1X), H. W. Haussig (Ed.), August Horneffer (Uber-
setzer), 1971, Stuttgart.

Diodor:

Diodorus of Sicily. The Library of History in twelve volumes with an English Translation by
Charles H. Oldfather, 1933—-1967, Cambridge.

245



Dromedare in der sabkha von Tayma (DAI, Orient-Abteilung, A. Zur).

(J}}'.i ‘gﬂ\eﬂé‘@w‘}!b&\}\%©) cLAﬁM@dﬂé



UNTERSUCHUNGEN ZU DEN ‘ARABISCHEN’ TOPONYMEN
UND ZUR REZEPTION DER ‘ARABER’

IN DEN HISTORISCHEN QUELLEN DER ASSYRER

Ariel M. Bagg

Abstract: Contacts between Assyrian and Arabian tribes took place in a vast area, ranging from the
Southern Levant, the Gazira and southern Babylonia to East- and South Arabia. These contacts
constituted not only military confrontations, but moreover formed a political framework that
enabled peaceful relations and commercial exchange, too. Whereas direct contacts took place on
the southern border of the Assyrian empire, in northern Arabia and also in eastern Arabia during
the time of Esarhaddon relations with central and southern Arabia were indirect and consisted
of trade or payment of tribute. As intruders who were a direct threat to the Assyrian provinces or
Assyrian satellite states or indirectly threatened through their alliances with Assyrian enemies,
Arabian tribes were not tolerated and were fought intensively. Nevertheless, their submission was
never followed by territorial annexation. This also did not occur in the two instances in which
the Assyrians penetrated into the Arabian Peninsula, namely during Sennacherib’s campaign to
Adummatu and during Esarhaddon’s campaign against Bazu. The geoclimatic conditions of the
Arabian desert were everything other than favourable for an Assyrian occupation. The Assyrians
were aware of this fact, and they also knew that the treasures of this region were only accessible
through control of trade routes. However, because they did not own the necessary camels, the
Assyrians were dependent upon the camel breeders who also led the caravans. On the other hand,
an area-wide occupation was not necessary, if the last stretches of the trade routes stood under
Assyrian control. In addition, the Assyrians benefited indirectly from this trade through the tribute
paid by Arabian tribes or tribute from states with whom they maintained commercial relations.
Keywords: Arabians, Assyrians, trade, caravans, nomads
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A. M. Bagg

1 EINFUHRUNG

»Schick mir jede mogliche Nachricht iiber die Araber, die du héren kannst®, soll im 7. Jahr-
hundert der assyrische Konig Assurbanipal einem in Nordbabylonien tdtigen Beamten namens
Nabii-Suma-I&sir befohlen haben.! Am Ende des 8. Jahrhunderts? schrieb Adda-hati, Gouverneur
von Hamat in Syrien, an Sargon II.: ,,Wir haben nichts besonders iiber die Araber gehort“.? Zu
dieser Zeit waren die “arbaja, die ,,Araber, schon ldngst zu einer staatlichen Angelegenheit im
assyrischen Reich geworden. Der Terminus, den wir als ‘Araber’ bzw. ‘Land der Araber’ iiber-
setzen, wird in den neuassyrischen Quellen als Arabi, Aribi, Aribu, Arubu und mit dem Ethno-
nym Arbaja wiedergegeben.* Hinter der Bezeichnung ‘Araber’, die zunéchst fiir Nomaden am
stidwestlichen Rand des Fruchtbaren Halbmondes verwendet wurde,’ verbirgt sich dennoch eine
komplexe Realitdt. Die Beziehungen zwischen den Assyrern und den Arabern sind ebenfalls
vielfaltig und lassen sich nicht auf eine kriegerische Auseinandersetzung zwischen einer urba-
nen GroBmacht und Nomaden, die in einer unfruchtbaren und menschenfeindlichen Umgebung
leben, reduzieren.

Aribi® ist zundchst eine allgemeine Bezeichnung fiir Nomaden der syrischen und nordarabi-
schen Wiiste, kann sich aber auch auf spezifische Stimme der arabischen Halbinsel beziehen:’
Hajappa, Ibadidi, Idiba’il, Marsimani, Qidru, Sumu’il und Tamudi. Gewohnlich wird Aribi
als Eigenbezeichnung verstanden, d. h. als die Bezeichnung, die die Nomaden fiir sich selbst
benutzt haben, da sie gleichzeitig in angeblich voneinander unabhéngigen Quellen vorkommt,
namlich in den assyrischen Texten und in der hebrdischen Bibel (Eph’al 1976, 228; 1984, 7).
Diese Texte konnen allerdings nicht als voneinander unabhéngig bewertet werden, da einerseits
die kulturelle Interaktion zwischen Mesopotamien und Syrien-Palédstina gut bezeugt ist, so dass
diese Quellen nicht isoliert entstanden sein kdnnen. Andererseits ist es unwahrscheinlich, dass
die zahlreichen Bevdlkerungsgruppen der arabischen Halbinsel ein klares Bewusstsein von einer
gemeinsamen ethno-linguistischen oder sozio-politischen Zugehorigkeit hatten. Die Quellen in
diesem Gebiet zeigen dagegen eine deutliche Heterogenitit.

Den iltesten Beleg fiir Aribi liefert eine Inschrift Salmanassars IIl. aus der Mitte des
9. Jahrhunderts (RIMA 3, 102.2, ii, 94). Die éltesten biblischen Belege sind jiinger und werden
gegen Ende des 7. Jahrhunderts datiert (Jer 3:2, Jer 25:24). In den altsiidarabischen Inschriften
des ersten Jahrtausends findet man eine solche Bezeichnung nicht; der Terminus ist erst
in sabdischen Inschriften aus dem ersten Jahrhundert u. Z. bezeugt (Eph’al 1984, 8). Selbst
wenn die Etymologie und die sprachliche Zugehorigkeit von Aribi unklar sind,?® ist es nicht

Yum-ma té-em $d "ar-a-bi ma-la ta-Sem-mu-11, SAA 18, 149, 10-11.

2Falls nichts anders angegeben wird, verstehen sich alle Datierungen als ,v. u. Z¢.

3tle-e-mu har-slu Sa "*ar-ba-a-a la-a ni-is-me, SAA 1, 173, 11-13; auch SAA 1, 174, 11-Rs. 2’
*Orthographien: 1. Arabi (“’a-ra-bi, "a-ra-bi), 2. Aribi (a-ri-bi, “"a-ri-bi, "a-ri-bi, """ a-ri-bi), 3. Aribu
(*ra-ri-bu), 4. Arubu (*"a-ru-bu, "a-ru-bu) und 5. als Nisbe Arbaja (ar-ba-a-a, *"ar-ba-a-a, *"ar-pa-a-a,
krgr-pa-a-a, “ar-ba-a-a, “ar-ba-a-a*). Meist bezeugt sind die Schreibungen *rAribi, 'Aribi, “Aribu und
iArbaja.

3In Sargons Inschriften (Fuchs 1994, Prunk 69—70 und Ann. 184-190) wird die Bezeichnung ‘im Gebiet

der Araber von Sonnenaufgang’ als dichterische Umschreibung fiir die nomadisierenden Stimme des irani-
schen Hochlandes verwendet, siche Fuchs 1994, 347 Anm. 452 und Lanfranchi 2004, 218.

%Ich verwende hier Aribi als normalisierte Form des Ortsnamens.

7Zu den Arabern in den keilschriftlichen Quellen aus dem ersten Jahrtausend siche Byrne 2003; Eph’al
1984; Lanfranchi 2004; Macdonald 1995; Musil 1927, 477-493; Rets6 2003, 119-211; Rosmarin 1932; zu
moglichen Hinweisen auf Araber im 2. Jahrtausend siehe Arnaud 1995.

8Eph’al 1984, 7; Zadok 1985, xix (Arabi) schligt eine westsemitische Herkunft vor; Lanfranchi 2004, 225
dagegen legt keine akkadische oder semitische Etymologie vor.
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unwahrscheinlich, dass der Terminus in Assyrien entstand, spéter in die Bibel aufgenommen’
und schlieBlich in der arabischen Welt verwendet wurde.'’

Zur Rekonstruktion der Beziehungen zwischen den Assyrern und den Arabern stehen uns
unterschiedliche Quellen zur Verfiigung. Hauptquelle sind die neuassyrischen Konigsinschrif-
ten und Briefe, auf die sich diese Untersuchung im Wesentlichen stiitzen wird. Hinzu kommen
einige auf Neubabylonisch verfassten Briefe aus der Korrespondenz der assyrischen Herrscher
sowie die babylonischen Inschriften eines Herrschers von Susu am mittleren Euphrat. Weitere
Angaben zu den arabischen Stdmmen finden sich in der hebrédischen Bibel, die ich in diesem
Zusammenhang nur am Rande behandeln kann.!! Dariiber hinaus verfiigen wir {iber ikonogra-
phisches Material, namentlich die neuassyrischen Palastreliefs, wo Darstellungen von Ausein-
andersetzungen aus den Regierungszeiten Tiglatpilesers III., Sargons II. und Assurbanipals vor-
handen sind (Reade 1998; ferner Meissner 1926; Opitz 1931-1932), die wir mit Passagen aus
den Konigsinschriften in Verbindung bringen konnen. '

2 ARABIEN IN DER ASSYRISCHEN MENTAL MAP

In der assyrischen mental map stellt das Land der Aribi die siidliche Grenze des Reiches dar
(Abb. 1). Es handelt sich um eine Grenze, die mit einer natiirlichen Barriere in Verbindung stand,
namlich der (arabischen und syrischen) Wiiste, die einer assyrischen Expansion nach Siiden
entgegenstand. Diese Region, die sich zum groBiten Teil siidlich des Fruchtbaren Halbmondes
erstreckte,!® hatte keine festen Grenzen, sie weitete sich aus bzw. schrumpfte zusammen, je
nachdem welche Gebiete gerade unter assyrische Kontrolle gerieten.

Die Annahme, dass die Assyrer Arabien als Odland und die Araber als Nomaden angesehen
haben, scheint zunédchst durch die Quellen bestitigt zu werden. Die Assyrer empfanden in der
Tat Abscheu und Ablehnung vor der Wiiste: ,,Was das weit entfernte Land Bazu anbelangt, ein
vergessenes Stiick trockenen Landes, ein Salzgebiet, eine Stétte des Durstes — 120 Doppelstun-
den (ca. 1.300 km'*) Sandgebiet mit Disteln und (...), wo Schlangen und Skorpione wie Ameisen
das Feld bedecken* (RINAP 4, Nr. 1, iv, 53-56). Auf diese Weise beschreibt Asarhaddon den
Weg zum Land Bazu in Ostarabien. Eine &hnliche Beschreibung findet sich in den Inschriften
Assurbanipals: Die Wiiste sei ,,eine Stitte des Durstes und des Verschmachtens, wo die Vogel
des Himmels nicht fliegen, wo Onager und Gazellen nicht weiden* (BIWA, A, viii, 87-90 (Uber-
setzung auf' S. 247); vgl. auch BIWA, A, viii, 108—110). Gewiss kein passender Ort fiir eine orga-
nisierte urbane Gesellschaft. Die Bewohner dieser Wiiste, die in Zelten wohnen'® werden in den
Annalen Sargons entsprechend folgendermalien geschildert: ,,Die weit entfernten Araber (...),
Wiistenbewohner, die weder Aufseher noch Leiter kennen und die niemals irgendeinem Konig
Tribut gebracht hatten (...)* (Fuchs 1994, Ann. 120-122).

bibl. ‘arbi (HAL, 82). AuBerdem werden Nomaden als ‘Leute aus dem Osten’, bné gedem bezeichnet.
0Fiir diese These siehe Lanfranchi 2004, 219-225.

1Zu den Arabern in der hebriischen Bibel siehe Eph’al 1984, 60—72; Retsé 2003, 212-234; Rouillard-
Bonraisin 1995. Die aramiischen Texte aus Tayma’ sind jiinger: KAI 228-230 (5.—4. Jahrhundert). Weitere
aramiische Texte: Degen 1974 und Beyer — Livingstone 1987.

12 AuBerdem sind die Angaben der Chroniken iiber Asarhaddons Feldzug gegen Bazu zu erwihnen: TCS 5,
Nr. 1, IV, 5-6 (Babylonische Chronik) und TCS 5, Nr. 14, 7. 8. 13 (Asarhaddons Chronik), den Vertrag mit
den Qedariten: SAA 2, 10 und Deller — Parpola 1968 und Verwaltungsurkunden: SAA 11, 33.

13 Entsprach in etwa dem nérdlichen Teil von Arabia deserta und Arabia petrea der rémischen Quellen.
141 béru = ca. 10.800 m, Liverani 19992001, 67.
15 Die Steppenhiuser, die Zelte, in denen sie wohnten (...)*: BIWA, B, viii, 10; BIWA, B, viii; A, vii, 121.
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Betrachtet man die Texte genauer, so wird deutlich, dass nicht alle Wiistenbewohner Noma-
den sind, dass die Wiiste gar nicht so unfruchtbar und arm ist und dass die groe Entfernung
nicht uniiberwindbar ist. Nachdem Sanherib das Lager der arabischen Koénigin Te’elhunu er-
folgreich angegriffen hat, verfolgt er sie bis nach Adummatu, das mit Diamat al-Gandal am Wadi
Sirhan identifiziert wird. Dieser Ort liegt mitten in der Wiiste, in einer ,,Gegend des Durstes, in
der es weder Weide noch Tranke gibt“ (RINAP 3/1, Nr. 35, Rs. 53°-59). Asarhaddon betrach-
tet dasselbe Ereignis retrospektiv und bezeichnet Adummatu als ,,Festung der Araber*.!® Ferner
erobert er in Ostarabien sechs ,,befestigte Stadte im Gebiet des Landes Bazu zusammen mit den
kleinen Ortschaften in ihrer Umgebung®.!” Diese Beispiele zeigen, dass es bereits zu dieser Zeit
nicht nur Zeltlager in der Wiiste gab.

Obwohl sich die Araber vornehmlich durch ihre Beweglichkeit und Heterogenitit auszeich-
nen, sind sie auch organisiert und ihre Institutionen den Assyrern nicht vollkommen fremd, wie
die aus dem eigenen kulturellen Umfeld stammende Bezeichnung Sarru ‘Konig’ fiir ihre Fiihrer
zeigt."® Ein wichtiges Merkmal der damaligen arabischen Welt, ndmlich die haufige Prasenz von
Frauen in fiihrenden Positionen, '’ fiir die der Terminus Sarratu ‘Konigin’ verwendet wird,? wird
ohne jegliche Kommentare als eine Tatsache empfunden (Lanfranchi 2004, 231-232).

Die Wiiste ist auch kein armes und wirtschaftlich uninteressantes Gebiet, sondern vielmehr
reich an exotischen Steinen, Aromata und hauptsidchlich Kamelen, alles kostbare Produkte, die
durch Beute, Tribut oder Handel in das assyrische Reich gelangten. Auf diese Thematik werde
ich spéter zuriickkommen. An dieser Stelle seien lediglich einige Beispiele erwiahnt: Tiglatpileser
erbeutete 30.000 Kamele von der Konigin Samsi (RINAP 1, Nr. 42, 20°), und Sanherib mehrere
Tausende von der bereits erwdhnten Te’elhunu.?! Assurbanipal soll seinerseits so viele Kamele
wihrend seiner Araber-Feldziige ergattert haben, dass er sie an die Einwohner Assyriens verteilen
konnte und sogar eine Senkung des Kaufpreises verursachte (BIWA, A, ix, 42-52; BIWA, B, viii,
12-22; BIWA, C, x, 17-28; siehe Lanfranchi 2004, 230).

In den Beziehungen zwischen dem assyrischen Reich und den Arabern spielen Kamele eine
entscheidende Rolle, und zwar aus einem einfachen Grund: Um die Wiiste durchqueren zu
konnen, braucht man Kamele.?? Wer unter den harten geo-klimatischen Bedingungen der Wiiste

16 Was Adummatu anlangt, die Festung der Araber (@l dannutu "aribi), die Sanherib, der Kénig von Assy-
rien, der Vater, der mich erzeugte, erobert hatte*, RINAP 4, Nr. 1, iv, 1-2.

7RINAP 4, Nr. 77, 24-27. Die Formulierung ist sehr standardisiert und es konnte sich in der Tat um einen
Topos handeln, jedoch werden die sechs Stadte auch mit Namen erwéhnt: Handasu, Magalanu, Alpijana,
Dihranu, Qatabu’, Padé und Udéru (s. RGTC 7/2, s. v.).

18Siehe RGTC 7/2, 5. v. Arubu. Es werden keine anderen Bezeichnungen fiir die arabischen Herrschern ver-
wendet, wie zum Beispiel im Falle der Meder (bel ali) oder der Bevolkerungsgruppen am mittleren Euphrat
(nasiku), Lanfranchi 2004, 232 mit Anm. 46.

YEs handelt sich um folgende Herrscherinnen (in Klammern der entsprechende neuassyrische Konig):
Atija (Assurbanipal), Apkallatu (Asarhaddon; = Te’elhunu nach Borger 1957, 9—10; siche auch Frahm
1997, 135 Komm. zu Z. 53”), Baslu (Asarhaddon), Jaite’e (Sanherib), Japa’ (Asarhaddon), Samsi (Tiglatpi-
leser III., Sargon I1.), Tabu’a (Asarhaddon, jedoch in Ninive zur Zeit des Sanherib ausgebildet), Te’elhunu
(Sanherib), Zabibg (Tiglatpileser II1.).

20Te’elhunu, die in Sanheribs Inschriften als Sarrat “Arabi ‘Konigin der Araber’ bezeichnet wird (RINAP
3/1, Nr. 35, Rs. 53°), wird in einer riickblickenden Darstellung in Assurbanipals Inschriften als kumirtu-
Priesterin prisentiert (BIWA 70, 12 [K 3087 und parallel K 3405 und Rm 2, 558]).

2IRINAP 3/1, Nr. 35, Rs. 53‘-54°, wie viele Tausende ist leider nicht erhalten.

22Es handelt sich in diesem Kontext eigentlich um einhdckrige Kamele, nimlich um Dromedare (Camelus
dromedarius, akkadisch gammalu, ibilu). Bezeugt sind auch die Termini anagatu ‘Dromedarstute’ und
bakru ‘Dromedarjunges’. Ihr Lebensraum sind Wiisten- und Steppengebiete in Arabien, Afrika, Australien,
Pakistan und Indien. Zweihockrige Kamele, ndmlich Trampeltiere (Camelus ferus bactrianus, akkadisch
udru) sind bereits in der mittelassyrischen Zeit (RIMA 2, 89.7, iv, 26-28) und spiter in den neuassyrischen
Texten bezeugt. Nach Heimpel (1976-1980, 330) kamen sie aus dem Gebiet des heutigen Iran. Heute be-
schréankt sich der Lebensraum von wilden Trampeltieren auf die Wiiste Gobi; domestizierte Trampeltiere
sind in Zentralasien, China, der Mongolei und Kasachstan zu finden (siche Potts 2004). Zu den Darstellun-
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Karte 1 Arabien in der assyrischen mental map mit Angabe der mit ‘arabischen’ Ortsnamen verbundenen
Regionen (siehe Anhang, Grundkarte: Retso 2003, map 1).
Aa Al ¢@aldl () el CSLYI slanly LBl hlia) ) ol 4y 58] Aad Aayja’ (B ol 2 Ay Al
(map 1 ¢Y+ ¥ Retso i dauluy
tiberleben will, Handel treiben oder Feldziige unternehmen mdchte, kann auf Kamele nicht ver-
zichten, und die Assyrer hatten weder Kamele noch das entsprechende know-how im Umgang
mit diesen Tieren. Sie waren auf die Kooperation der Araber angewiesen, und dies erforderte
eine andere Politik als die iibliche der Ausbeutung und Bestrafung, die meist mit einer Annexi-
on endete. Die Domestizierung des Kamels in der zweiten Hélfte des 2. Jahrtausends verénderte
grundlegend die Wirtschaft und die Organisation der nomadischen Stimme sowie die Struktur
der Karawanen (Liverani 2003, 133—136). Karawanen mit Kamelen kdnnen lange Strecken in
der Wiiste bewiltigen, sie brauchen aber aus organisatorischen und Sicherheitsgriinden eine
grofle Anzahl von Tieren* und miissen von den Kamelziichtern selbst gefiihrt werden (Liverani
2003, 134-136).

gen von Kamelen auf den assyrischen Reliefs sieche Mitchell 2000.

2Im Fall von militirischen Kampagnen durch die Wiiste musste alles Notwendige mitgenommen werden,
d. h. Wasser und Proviant fiir Menschen und Tiere. Auf der Basis von Feldziigen im 19. Jahrhundert (z. B.
Napoleons Feldziige) ergibt sich, dass, um 1.000 Mann zu unterstiitzen (ohne das Wasser und Futter fiir die
Tiere einzuberechnen, die viel mehr als Menschen benétigen), fiir Wasservorréte fiir drei Tage zumindest
200 Kamele notwendig sind; Eph’al 1984, 139—-140.
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Das Land der Araber bildete die siidliche Grenze des assyrischen Reiches und lag am Rande
der damals bekannten Welt.** Die Bezichungen zwischen Zentrum und siidlicher Peripherie er-
folgten durch direkte, zumeist wenig friedliche Kontakte in der syrischen Wiiste, in Nordarabien
und ferner in Ostarabien sowie durch indirekte Kontakte mit Zentral- und Siidarabien. Durch den
Einsatz von Kamelen waren die Assyrer zum ersten Mal auflerdem in der Lage, einen Feldzug
gegen Agypten durch die Sinai-Wiiste zu unternehmen und somit die siidwestliche Grenze des
Reiches zu iiberschreiten.

3 DIE GEOGRAPHISCHEN (GEBIETE NACH DEN ORTSNAMEN IN DEN
ASSYRISCHEN QUELLEN

In den neuassyrischen Quellen gibt es 68 Ortsnamen, die mit den Arabern in Verbindung gebracht
werden konnen (s. Anhang), wobei diese Verbindung in einigen Féllen lediglich auf etymologi-
schen Erwdgungen beruht.”> Abgesehen von der allgemeinen Bezeichnung Aribi, dem problema-
tischen Terminus Urbi**(A) und drei Bergnamen (D)* konnen die Ortsnamen in zwei Gruppen
eingeteilt werden (Karte 1): Eine Gruppe (B) umfasst Gebiete und Bevolkerungsgruppen auller-
halb der arabischen Halbinsel, wéihrend die andere Gruppe (C) Gebiete und Bevolkerungsgrup-
pen der arabischen Halbinsel einschlie3t. Die Gebiete auBerhalb der arabischen Halbinsel befin-
den sich am siidlichen Rand des Fruchtbaren Halbmondes und sind das nordliche Ostjordanland
(B1), die syrische Wiiste (B2), der nérdliche Negev (B3) und Babylonien (B4).2® Fiir das Gebiet
am mittleren Euphrat liefern die assyrischen Texte nur indirekte Beweise, die Kontakte werden
hauptséchlich in babylonischen Quellen beschrieben.

Unter den Gebieten der arabischen Halbinsel lassen sich drei Regionen erkennen: Nord- und
Zentralarabien (C1), Ostarabien (C2) und Siidarabien (C3). Nordarabien ist die Region unmittel-
bar siidlich des Fruchtbaren Halbmondes und stimmt ungeféhr mit der Arabia deserta der Romer
und dem Groflen Nafud {liberein. Diese Region hat keine festen Konturen im Siiden; die auf der
Karte eingezeichnete Grenze ist konventionell und entspricht der maximalen Reichweite assyri-
scher Feldziige in diesem Gebiet (Adummatu). Ostarabien wurde nur von Asarhaddon im Laufe
seines Feldzugs gegen das Land Bazu erreicht, eine Region am persischen Golf, gegeniiber von
Bahrein (neuassyrisch Tilmun), die sich vielleicht sogar von Kuwait bis an die Grenze zu Oman
erstreckte.?’ Tilmun spielt in den neuassyrischen Texten keine wichtige Rolle. Zuletzt sei Siidara-
bien erwahnt, moglicherweise durch den Ortsnamen Saba’a vertreten, ein Gebiet, welches die
Assyrer nie betreten haben und das zur Zeit der Romer Arabia felix hiel3.

Sobald die Assyrer nach Siiden expandierten und in Syrien-Paldstina oder in Babylonien té-
tig wurden, stieBen sie auf Nomadenstimme, die immer wieder versuchten, in den Fruchtbaren
Halbmond einzudringen. Die Bezeichnung ‘Land der Araber’ (mat aribi) bezog sich in erster
Linie auf dieses Grenzgebiet, das die syrische Wiiste und den nordlichen Teil der arabischen
Wiiste umfasste. Seine Konturen waren flexibel. Die assyrischen Texte informieren uns dar-
tiber, wo sich diese Gruppen authielten bzw. wo die Auseinandersetzungen mit den Assyrern
stattfanden. Die Wege, auf denen die arabischen Stdmme und ihre Produkte Mesopotamien und

24In der so genannten Geographie Sargons (7. Jahrhundert) wird Bazu als eine der Grenzen der Welt ange-
geben, Sargons Geographie 1-3; siche Liverani 1999-2001, 59—60 mit Karte 1 auf S. 61.

2 Es handelt sich hauptsichlich um die Ortsnamen aus Babylonien.

26 Geschrieben “ur-bi und “4ir-bi.

27 Hazii in Ostarabien, Hukkuruna im Ostjordanland, Saqurri = Gabal ad-Duriiz oder am Wadi Sirhan?
28 Zu den Arabern in Babylonien siehe Eph’al 1974; Livingstone 1989.

P Liverani 1999-2001, 7071 gegen Potts 1982, der das Land Bazu am Wadi Sirhan in Nordwestarabien
lokalisiert.
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die Levante erreichten, lassen sich nicht anhand der keilschriftlichen oder biblischen Quellen
rekonstruieren, da keine Itinerare {iberliefert sind und nur wenige Ortsnamen identifiziert wer-
den kénnen. Zu den identifizierten Orten gehdren Adummatu/Dimat al-Gandal, Kapanu/Kaf
und Téma/Tayma’.

Nach Auskunft jiingerer Quellen gab es in Medina (Yatrib), wo sich die Routen aus Siidarabien
verzweigten, mehrere Moglichkeiten in das siidliche Mesopotamien oder in die siidliche Levante
zu gelangen (Karte 2). Eine erste Route (1) fiihrte von Medina iiber Hayil bis an-Nagaf (1.060 km),
von wo die siidmesopotamischen Stédte erreichbar sind. Eine zweite Route (2) verband Medina
mit Tayma’ iiber Khaybar und Fadak. In Tayma’ hatten drei Hauptrouten ihren Anfang. Eine (2a)
fiihrte iiber Dumat al-Gandal nach Babylon (1.530 km), eine zweite (2b) iiber Tabiik und Ma‘an
nach Amman, von wo Damaskus und Tyros erreichbar waren (860 km bis Tabuk) und eine dritte
Route (2¢) ermdglichte, Amman liber den westlichen Teil des Wadi Sirhan zu erreichen. Von
Medina (3) konnte man auch nach Tabiik und Ma‘an iiber Dedan (al-°Ula) reisen (760 km).*° Die
Assyrer sind nur zweimal in die arabische Halbinsel eingedrungen: Sanherib zog bis Adummatu in
Nordarabien und Asarhaddon nach Bdzu in Ostarabien. Die genauen Routen sind nicht bekannt.?!

Weitere Hinweise auf eine arabische Priasenz innerhalb des assyrischen Reiches kdnnen durch
die Untersuchung des neuassyrischen Onomastikons gewonnen werden. Vorarbeiten in dieser
Richtung hat Zadok geleistet (Zadok 1981; 1990), der ca. 80 Personennamen, die angeblich siid-
westsemitischer Provenienz sind, zusammengetragen und analysiert hat. Zadok muss jedoch zu-
geben, dass die ethno-linguistische Zuweisung in den meisten Fallen nicht sicher ist. Von den
80 Individuen mit vermeintlich arabischen Namen befinden sich ca. 40 in Assyrien selbst, 20 in
Stidmesopotamien und weitere 20 in nordmesopotamischen Gebieten, was auf eine breite Vertei-
lung hindeuten konnte.

4 DIE KRIEGERISCHEN AUSEINANDERSETZUNGEN MIT DEN ARABERN

Von der zweiten Hélfte des 9. Jahrhunderts, d. h. seit ihrer ersten Erwdhnung in den neuassyri-
schen Quellen bis zum Ende des 8. Jahrhunderts finden wir in Syrien-Paldstina Araber, die in den
Widerstand der westlichen Staaten gegen die assyrische Expansion involviert sind. So nimmt
der Araber Gindibu’ im Jahr 853 mit 1.000 Kamelen (“**gammalu) an der Schlacht von Qargaru
teil, in der eine anti-assyrische Koalition, geleitet durch die Konige von Damaskus und Hamat,
Salmanassar III. (858—824) entgegenstand (RIMA 3, 102.2, ii, 94). Mehr als hundert Jahre spéter
erwihnen die Annalen Tiglatpilesers I11. (745-727), dass Zabibg, Konigin der Araber, zusammen
mit anderen Konigen im Jahr 738 Tribut zahlte, wobei die explizite Nennung von Dromedaren,
Dromedarstuten und Dromedarjungen bemerkenswert ist.> Es ist das erste Mal, dass Araber
Tribut zahlen.

Nach der Eroberung von Damaskus im Jahr 733 rechnet Tiglatpileser III. mit der arabischen
Kénigin Samsi ab, die zweifelsohne auf der Seite von Damaskus stand und ihren Treueeid gebro-

30Wir wissen auch nicht, aus welcher Richtung sich Sanherib Adummatu niherte, wahrscheinlich von
Damaskus iiber den Wadi Sirhan, Potts 1988, 129-130.

3'Man sollte auch bedenken, dass die Karawanen nicht unbedingt bestimmte Routen von einem Brunnen
zum anderen gezogen sein miissen. Wasserstellen waren eigentlich geféhrlich, da dort oft Réuber auf ihre
Opfer warteten. Die Karawanenfiihrer mussten vielmehr verschiedene Mdglichkeiten erwdgen, von einem
Punkt zum anderen zu gelangen. In Winter zum Beispiel sammelt sich Regenwasser zwischen den Diinen,
das auch als Trinkwasser genutzt werden konnte, Potts 1988, 127-128.

32RINAP 1, Nr. 14, 10-12 und Nr. 15, 1-5 (bes. Z. 4-5); in RINAP 1, Nr. 35, iii, 19, wird Zabibg im glei-
chen Zusammenhang erwihnt, die einleitenden Zeilen der Passage schreiben jedoch von einem Tribut der
Qedariten (und?) Araber (Z. 1-2).
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chen hatte.*® Thr Lager wird angegriffen und ausgebeutet, und sie wird bis zu ihrem Zufluchtsort
in der Wiiste verfolgt und besiegt. Ein assyrischer Aufseher (“gépu) wird iiber sie gesetzt (RINAP
1, Nr. 42, 19°-34¢; sieche Lanfranchi 2004, 233 Anm. 49). Nach diesem Ereignis miissen auch die
Leute aus Mas 'a, Tema, Saba’a,** Hajappa, Badani, Hatte und Idiba’il, ,,die an der Grenze zu den
westlichen Landern wohnen®, Tribut (madatu) leisten (Gold, Silber, Dromedare, Dromedarstuten,
Gewiirze aller Art) (RINAP 1, Nr. 42, 27°-35°¢, auch id., Nr. 47, Rs. 3°—6°). Darstellungen dieser
Ereignisse finden sich auf den Reliefs des Zentralpalastes in Kalhu (Barnett — Falkner 1962, pl.
xiii—xx, xxiii—xxx ). Ein Relief zeigt eine arabische Frau, die Kamele als Tribut bringt — vielleicht
handelt es sich um Samsi selbst (Barnett — Falkner 1962, pl. xxvi; Eph’al 1984, 85 Anm. 261). Im
7. Regierungsjahr Sargons (721-705) werden einige arabische Stimme besiegt und ein Teil der
Bevélkerung wird nach Samerina (Samaria) deportiert.>> Der Kénig von Agypten sowie Samsi,
Konigin der Araber®® und It’amra, K6nig von Saba’a miissen Tribut (maddatu) zahlen (Gold, erle-
sene Steine, Elfenbein, Samen von Ebenholz, Duftstoffe aller Art, Pferde und Dromedare) (Fuchs
1994, Ann 123-125; Fuchs 1994, Prunk 27). Ein Relief aus dem Saal X in Sargons Palast in
Diir-Sarrukin zeigt passend dazu Kamele, die dem Konig als Geschenk gebracht werden (Botta
— Flandin 1849, pl. 98 [128]).

Einige Briefe aus der Korrespondenz Sargons II. zeugen von Arabern in Zentralsyrien®’ und
in der Gazira, am Wadi Tartar.®® Araber plindern das Gebiet zwischen dem Wadi Tartar und
dem mittleren Euphrat, da sie wegen der Diirre verhungern. Sie werden jedoch nicht verfolgt,
vielmehr gestattet man ihnen, dort zu weiden (SAA 1, 82). In den westlichen Provinzen wird
der Gouverneur von Hamat von Arabern {iberfallen, als er Beute von Damaskus nach Assur
transportieren will (SAA 1, 175). Bel-igbi, Gouverneur von Supat, verteidigt sich in einem
Brief an Sargon gegen den Vorwurf, man habe in der Stadt Huzaza Eisen an die Araber verkauft.
Bel-igbi versichert, dass Steuereinnehmer in Supat und Huzaza eingesetzt wurden und dass
sich die Araber nun von diesen Stddten fernhalten (SAA 1, 179, 20-Rs. 12). Da Eisen fiir die
Herstellung von Waffen verwendet wurde, versteht sich die Sorge des Konigs. Darstellungen
von Arabern aus dem Westen des assyrischen Reiches sind in Ti/ Barsip (Tall Ahmar) bezeugt.>
Eine weitere frithe Darstellung eines Kamelreiters stammt aus Guzana (Tall Halaf) in Nordme-
sopotamien.*

Der élteste Beleg fiir arabische Prasenz in Babylonien ist ein Brief an Sargon II., in dem die
Pliinderung von Sippar erwdhnt wird (SAA 1, 84). Einige Jahre spiter (702) besiegt Sanherib
bei Kis eine Koalition von Chalddern, Araméern und Elamiern, die den Chaldder Marduk-apla-
iddina unterstiitzen. An dieser Schlacht nahm ein gewisser Basqanu teil, der als ‘Bruder von
Jati’e, der Konigin der Araber’ bezeichnet wird (RINAP 3/1, Nr. 1, 28; RINAP 3/2, Nr. 213, 28).
In der Schlacht wurden Dromedare (und Trampeltiere) eingesetzt, die von den Assyrern erbeu-
tet wurden (RINAP 3/1, Nr. 1, 29; RINAP 3/2, Nr. 213, 29). Einige der eroberten ummauerten
Stadte konnen mit arabischen Namen in Verbindung gebracht werden, was auf eine Ansiedlung

BRINAP 1, Nr. 20, 18¢ (mamit ‘Samas)
3% Siehe Anm. 63.
35 Tamudi, Ibadidi, Marsimani und Hajappa; Fuchs 1994, Ann. 120-123 und Zyl. 20.

¥Die in SAA 11, 162, 1’-8’ erwithnte Samsi ist vielleicht mit der Kénigin der Araber zu identifizieren,
Eph’al 1984, 86.

S7SAA 1, 173-175 Briefe von Adda-hati, Gouverneurs von Hamat; SAA 1, 177-180, Briefe von Bél-igbi,
Gouverneur von Supat.

38SAA 1, 82 und 85, Briefe von Tab-sill-E3arra, Gouverneur von Asur; siche Fales 1989.

39 Thureau-Dangin — Dunand 1936, Taf. 51-52; Wifler 1975, 153 datiert sie etwa in die Zeit des Salmanas-
sar V. (725-722).

0K alksteinplatte aus Tall Halaf (9. Jahrhundert?), Hoyland 2001, 92 pl. 15 (Walters Art Gallery).
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von Arabern in Babylonien hindeuten konnte.*! Zwischen 691 und 689 findet ein Feldzug ge-
gen die Araber in Nordarabien statt. Es handelt sich um die bereits erwdhnte Eroberung von
Adummatu/Dumat al-Gandal.*? Te’elhunu, Kénigin von Arabien, und Haza’il, dessen Titel nicht
erhalten ist,* werden von Sanherib verfolgt und besiegt. Fiir die Einnahme der Stadt werden
Belagerungsgerite eingesetzt, was auf eine Stadtbefestigung hinweist. Nicht nur die Gottersta-
tuen werden nach Assyrien verschleppt, sondern erlesene Steine (pappardilii, papparminu), eine
Zypressenart (hasurru) und Spezereien. Da Sanherib im Jahr 694 einem der neuen Stadttore von
Ninive den Namen ‘Die Gaben der Leute von Sumu il und Téma gelangen hier hinein**’ gegeben
hatte, waren den gewaltsamen Auseinandersetzungen anscheinend friedliche (Handels-)Kontak-
te vorausgegangen.*

Sanheribs Nachfolger Asarhaddon (680—669) mischt sich zum ersten Mal in die dynastischen
Angelegenheiten der Araber ein. Er kommt Haza’ils Bitte entgegen und erstattet ihm die Got-
terstatuen, die sein Vater nach Ninive verschleppt hatte, zuriick.*® Dariiber hinaus setzt er die
Prinzessin Tabu’a, die in Sanheribs Palast erzogen worden war, als Kénigin ein (wahrscheinlich
als Ehefrau eines lokalen K&nigs). Nach Haza’ils Tod setzt Asarhaddon seinen Sohn Jata’ als
Konig ein und wird ihn spiter unterstiitzen, als ein lokaler Fiirst (Uabu) gegen ihn rebelliert
(RINAP 4, Nr. 1, iv, 19-31; RINAP 4, Nr. 1, iv, 1-16 u. Nr. 2, ii, 46—62). Asarhaddon ist der
einzige assyrische Herrscher, der nach Ostarabien zog und der am weitesten in die arabische
Halbinsel vordrang. Um 677/676 fand gegen das Land Bazu eine Kampagne statt,*” in deren
Verlauf sechs Konige und zwei Koniginnen besiegt und getotet wurden.*® Einen weiteren Konig
aus diesem Gebiet, der sich vor den Assyrern fiirchtete und nach Ninive ging, um sich ihnen zu
unterwerfen, setzte Asarhaddon iiber Bazu ein.* Der Erfolg dieser Politik zeigte sich Jahre spéter
bei den Agypten-Feldziigen. Asarhaddon ist der erste asiatische Herrscher, der iiber die Sinai-
Wiiste nach Agypten gelangte. Wie er das geschafft hat, erzihlt uns der Konig selbst: ,,Kamele
(““egammalu) von allen Konigen von Arabien liel ich kommen und sie Wasserschlauche und
Wasserflaschen tragen®.>

Wahrend der Regierung Assurbanipals (669-627) sind arabische Stimme in den Krieg zwi-
schen dem assyrischen Konig und seinem Bruder Samas-§uma-ukin, dem Kénig von Babylon,
involviert, und zwar als Verbiindete des babylonischen Konigs, d. h. auf der von Assyrien aus
gesehen ‘falschen’ Seite. Nach einer langjdhrigen Politik der Eindimmung kam es schliefSlich im
7. Jahrhundert zum endgiiltigen Bruch der Assyrer mit den Arabern. Die chronologische Rekon-
struktion der Ereignisse ldsst im grolen und ganzen drei Phasen erkennen:' 1. Um 652 kdmpfte

4 Dizr-Abijata’, Dir-Bir-Dada, Diir-Uajit.

“2RINAP 3/1, Nr. 35, Rs. 53°-59¢ u. 1“-9*. Retrospektiv berichtet auch Asarhaddon iiber diesen Feldzug,
RINAP 4, Nr. 1, iv, 1-31. Siehe Frahm 1999, 87 Anm. 47.

“1n den Inschriften Asarhaddons und Assurbanipals wird er als ‘Konig der Araber’ und ‘Konig der Qeda-
riten’ bezeichnet; siche Eph’al 1984, 119 Anm. 401-402.

* kadré "Sumu’il u "“Téme gerebsa errub, RINAP 3/1, Nr. 17, vii, 96-viii, 1 und kadré "Teme u "“Sumu’il
gerebsa errub, RINAP 3/1, Nr. 18, vii, 37°-38°; siche Frahm 1999, 89 Anm. 54.

45 Zur Lage dieses Tores siche Frahm 1997, 274 gegen TAVO (Tiibinger Atlas des Vorderen Orients) B IV
20.1.

% Haza’ils Tribut wird nur um 65 Kamele (“**gammalu) und 10 Esel erhoht, RINAP 4, Nr. 1, iv, 17-18.
4TNirgendwo steht jedoch, dass der Feldzug nach Bdzu gegen ,,Araber unternommen wurde.

“SRINAP 4, Nr. 1, iv, 53-77; id., Nr. 2, iii, 93-96; id., Nr. 60, 4°-5°; id., Nr. 77, 24-27; id., Nr. 93, 12-13;
TCS 5, 126, 13; TCS 5, 83, iv, 5-6.

4 Es handelt sich um Lajalé von Jadi’, RINAP 4, Nr. 1, iv, 72-77.

SORINAP 4, Nr. 34, Rs. 2 (Lesung nach Borger 1957-58, 118, zu § 77, 10); s. auch RINAP 4, Nr. 36, 10. In
RINAP 4, Nr. 2, vi, 33 zdhlt Asarhaddon Kamele zu seinen militirischen Tierbestdnden, Elat 1998, 50. Zu
diesem Feldzug siche Radner 2007 und Radner 2008.

SHch folge hier der Rekonstruktion von Eph’al 1984; siehe ferner Weippert 1974-74; Gerardi 1992; Lan-
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Assurbanipal im siidlichen Syrien-Paléstina gegen den Stamm Qidru, der sich schon einmal un-
terworfen und einen Eid geschworen hatte;*? 2. Zwischen 651 und 648, wihrend des Bruderkrie-
ges, stieB die assyrische Armee mit arabischen Stimmen zusammen, die Samag-§uma-ukin Hilfe
leisten wollen;>* 3. Erst 646, nach dem Ende des Bruderkrieges und der Eroberung von Susa,
konnte Assurbanipal mit den Stdmmen Qidru, Sumu il und Nabajati abrechnen, die ‘Razzien’ in
der Palmyrene durchfiihrten.* Die Verriter, die den Treueeid gebrochen haben und Verbiindete
des Feindes waren, wurden erbarmungslos verfolgt. In der Palmyrene lie8 Assurbanipal Wach-
posten an den Wasserstellen Wache halten, so dass der Feind in der Steppe verdurstet: ,,Getrank
machte ich rar fiir ihren Mund. Durch Durst und Verschmachten verloren sie das Leben. Die
Ubrigbleibenden schnitten ihre Reitkamele auf. Gegen ihren Durst tranken sie immer wieder
Blut und Darmfliissigkeit.>

Die Ereignisse aus der ersten Phase der Araberkriege Assurbanipals sind wahrscheinlich an
den Winden des Raums L im Nordpalast in Ninive dargestellt (Barnett 1976, pl. xxxii—xxxiii und
C; Nadali 2004; Eph’al 1984, 151 mit Anm. 517). Die Reliefs haben keine Beischriften, aber in
einer Beischriftensammlung werden Ammuladi, Kénig von Qidru und Atija, Konigin der Araber,
in Zusammenhang mit der Plinderung und Brandschatzung ihrer Zeltlager erwédhnt.*® Auf den
Reliefs ist die Pliinderung eines Zeltlagers zu sehen, darunter wahrscheinlich die Misshandlung
von Frauen, was einmalig in der assyrischen Ikonographie wire (Barnett 1976, pl. xxxiii, slab 9
[BM 124927]; Nadali 1994, 73 Anm. 55 und Dubowsky 2009).

5 DiE HANDELSBEZIEHUNGEN

Seit dem 9. Jahrhundert sind in den Keilschriftquellen Nomaden bezeugt, die von der arabischen
Halbinsel in das assyrische Reich eindringen. Da sie ‘Razzien’ im Siiden von Syrien-Paldstina, in
der Gazira und in Babylonien durchfiihrten oder sich mit Feinden des assyrischen Kénigs in der
Levante oder in Babylonien verbiindeten (zuerst mit Marduk-apla-iddina, dann mit Samas-Suma-
ukin), war eine militdrische Konfrontation unvermeidbar. Auf der anderen Seite kontrollierten die
Araber die Handelswege, die von Siidarabien in die siidliche Levante und nach Babylonien fiihr-
ten. Die Assyrer kontrollierten ihrerseits seit der Eroberung von Damaskus durch Tiglatpileser I1II.
(733) die ‘outlets’ der Karawanenwege in der siidlichen Levante. Die Araber waren daran interes-
siert, den Handel mit Spezereien, erlesenen Steinen, Gold und Kamelen weiter treiben zu konnen.
Die Assyrer wollten selbstverstindlich von diesem florierenden Handel profitieren und waren
gleichzeitig fiir das Durchqueren der Wiiste von den Kamelziichtern abhéngig. Eine Annexion
der arabischen Halbinsel war unmdglich, und die pragmatischen Assyrer waren klug genug, dies
nie versucht zu haben. Kein Gebiet auf der arabischen Halbinsel wurde jemals in eine assyrische
Provinz umgewandelt, wie es auch im Falle der phonizischen Kiistenstddte zu konstatieren ist, die
ungestort florieren durften, solange sie regelméBig ihren Tribut nach Ninive schickten. Produkte
von der arabischen Halbinsel erreichten das assyrische Reich nicht nur in der Form von Beute und
Tribut. Hinweise auf Handelsbeziehungen legen nahe, dass arabische Handler geduldet wurden,
solange die Aktionen der Araber keine ernsthafte Gefahr fiir Assyrien darstellten.

franchi 2004, 239-244.
52 Ein Vertrag des Assurbanipal mit den Qedariten ist nur fragmentarisch erhalten, SAA 2, 10.

53 Es handelt sich wieder um Qedariten, geleitet von Abijate’ Sohn des Te’ri, Ajammu Sohn des Te’ri, und
Uaite’ Sohn des Bir-Dadda, Konig von Sumu ’il.

4 Der Feldzug gegen Natnu, Kénig von Nabajati, konnte eine vierte Phase darstellen, Eph’al 1984, 165.
SSBIWA, A, ix, 31-37 (hier iibersetzt nur 34-37), diese Episode gehért zur Phase 3.

SSBIWA 317-318, 79-82; Atija wird auch im ‘GroBen Gottesbrief” erwiahnt, BIWA 77-78, 45-49, siche
Ubersetzung in Weippert 1973-74, 83, Ep. 5.
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Karte 2 Schematische Darstellung der Karawanenrouten in Zentral- und Nordarabien (Grundkarte:
basiert auf Retso 2003, maps 2—3. Routen: nach Angaben von Eph’al 1984, 14 und Karte Seite 241).

.maps 2-3 ¢Y+ ¥ Retsd e dmmbadl) dday jall) dall 3 p5al) Juad 5 dany (& Jaa GOk andadd any 1Y dday 30
(V€Y Anial e iag 40 5 14 ¢)3AE Eph’al s k) & bse

Handelsbeziehungen zwischen Babylonien und der arabischen Wiiste sind in den assyrischen
Texten bezeugt. Produkte von der arabischen Halbinsel sind im Tribut enthalten, den
Tiglatpileser III. dem babylonischen Konig Marduk-apla-iddina auferlegt hatte: Gold, erlesene
Steine, buntgefarbte Gewénder, sowie Spezereien jeglicher Art (RINAP 1, Nr. 47, 28; siche Elat
1998, 46). In einem Brief an Assurbanipal wird berichtet, dass Ammini-ilu, ein Handler aus Tema,
der zum babylonischen Konig gekommen war, am Stadttor von Sippar verhaftet und gefesselt
nach Dir-Sarrukku gebracht wurde.’’

Kontakte mit der Levante sind ebenfalls bezeugt. Als der Chaldder Marduk-apla-iddina dem
Konig Hiskija von Juda eine Gesandtschaft schickte, zeigte Hiskija den babylonischen Boten
seine Schitze, darunter Gold und Spezereien.’® Weitere Zeugnisse der arabischen Bezichungen
zu Juda sind die Ostraka mit siidarabischer Schrift, die in Jerusalem gefunden wurden.* Dariiber
hinaus lagerten Beduinenstimme im Gebiet zwischen Gaza und dem Wadi al-AriS und kon-
trollierten die Strecke der Via Maris, die liber die Sinai-Halbinsel verlief. Die geopolitische

STSAA 18, 153, 4-11; siehe Elat 1998, 43. Eine Onyxperle (pappardillii?) aus Sanheribs Palast (Galter
1987, 74), ein Geschenk von (Nabt)-Zer-kitti-Iisir, Sohn des Marduk-apla-iddina, zeugt ebenfalls von Kon-
takten mit der arabischen Halbinsel; Frahm 1999, 89-91.

58 2 K6n 20:12-13; Jes 39:1-2. In der Liste der Schiitze von Hiskija in 2 Chr 32:27-28 werden auch Edel-
steine erwéhnt.

39 Shiloh 1987 interpretiert alle drei Inschriften als siidarabisch (7.—6. Jahrhundert v. u. Z.). Die drei Scher-
ben, die von Nicht-Judédern in Jerusalem zeugen, stammen aus lokal produzierten KeramikgefaB3en. Elat
(1998, 47) hilt die Inschriften ebenfalls fiir siiddarabisch und datiert sie paldographisch zwischen dem 8. und
dem 4. Jahrhundert v. u. Z.; er argumentiert auerdem, dass auch in anderen judéischen Stédten Ostraka mit
derartigen Schriftzeichen entdeckt worden sind. Dagegen konnten die Inschriften auf den Scherben 2 und
3 nach Sass 1999 griechisch sein.
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und wirtschaftliche Bedeutung dieses Territoriums wurde bereits von Tiglatpileser erkannt,
als er einen arabischen Scheich als ,Aufseher’ in diesem Gebiet einsetzte.®® In seinem flinften
Regierungsjahr (716) betraute Sargon ebenfalls einen nomadischen Scheich (nastku aus Laban,
in der Ndhe von Raphia) mit der Aufsicht iiber neuangesiedelte Deportierte in diesem Gebiet
(SAAS 8, iiie, 1-7 mit Anm. 23 auf S. 57; Eph’al 1984, 93). Bereits in seinem Akzessionsjahr
(721) leitete Sargon Handelsbeziehungen mit Agypten ein: ,,Den versiegelten Hafen des Landes
Musur 5ffnete ich, vermengte die Einwohner von Assyrien und Agypten miteinander und lie
sie Handel treiben (Fuchs 1994, Ann 17-18). Der erwidhnte Hafen befand sich im Gebiet
zwischen dem Wadi Gaza und dem Wadi al-°Ari$.*! Ausgrabungen in dieser Region zeugen von
der assyrischen Siedlungspolitik (Tall Aba Salima, 15 km siidwestlich von Raphia; Tel Haror,
20 km westlich von Beerscheba; Ruqai$ und Tall Jemmeh, 10 km siidlich von Gaza). In Tall
Jemmeh wurde eine Anzahl von Dromedarknochen gefunden, ein weiterer Hinweis, dass der
Warentransport in den Hidnden von Arabern lag.®

Den éltesten Beleg fiir Karawanen von der arabischen Halbinsel liefert eine (neubabylonisch
verfasste) Inschrift eines Herrschers von Suhu am mittleren Euphrat, der in der Mitte des
8. Jahrhunderts, kurz vor Tiglatpileser III. regierte. Eine groBe Karawane aus Téma und
Saba’a® wird von Truppen aus Suhu tberfallen, als sie Hindanu (etwa in der Néhe von Abu
Kamal) erreicht. 200 Kamele (“*gammalu) werden samt ihrer Last erbeutet. Darunter befinden
sich purpurgefirbte Textilien, Eisen und Alabaster (Cavigneaux — Ismail 1990, Text Nr. 2, iv,
27-38). Hindanu scheint bereits im 9. Jahrhundert Endstation einer Karawanenstrale aus
Siidarabien gewesen zu sein (Liverani 1992, 111-112). Tukulti-Ninurta II. (890-884) erhielt aus
Hindanu Trampeltiere (udru), Myrrhe und Antimon (RIMA 2, 100.5, 76-79). Sein Nachfolger
Assurnasirpal II. (883-859) machte eine dhnliche Beute wie der Konig von Suhu: Trampeltiere
(udru), purpurgefarbte Textilien und Alabaster.** Hindanu verdankte seinen Wohlstand und seine
Unabhéngigkeit von den anderen Staaten am mittleren Euphrat dem Handel mit der arabischen
Halbinsel. Im 11. Jahrhundert, zur Zeit des Tiglatpileser 1. (1114-1076), gehorte Hindanu zu
Suhu und lieferte noch keine exotischen Waren. Das heil3t, dass sich die Handelsbeziehungen mit
den Arabern (vielleicht mit Siidarabien) im 10. Jahrhundert (zwischen 1075 und 890) entwickelt
haben diirften. Die hebrdische Bibel spiegelt diese Beziehungen vielleicht in der Geschichte von
Salomo und der Ko6nigin von Saba wider. Wenn sie auch sicherlich nicht genau so stattfand, wie
sie dort erzéhlt wird, legen die erwédhnten Keilschriftquellen dennoch nahe, dass die Geschichte
einen historischen Hintergrund gehabt haben konnte (1 Kon 10:1-13; siche Liverani 1999-2001,
bes. 112 u. 114).

Materielle Zeugnisse der Kontakte mit Nord- und Siidarabien sind gliicklicherweise erhalten
geblieben. Es handelt sich um mehrere Perlen, eigentlich zylinderformige, meist durchbohrte
Objekte aus Chalzedonvarietdten wie Onyx und Achat (nicht Perlmutt!), die in Sanheribs Palast
gefunden wurden und beschriftet sind. Vermutlich waren sie urspriinglich auf Ketten gezogen,*

6 Den Idibi’ilu setze ich in ein Torwichteramt gegeniiber Agypten ein“, RINAP 1, Nr. 47, Rs. 6 und Nr.
42,34°; Eph’al 1984, 93 und 215-216.

®'Wahrscheinlich ist der genannte Hafen mit Tall Abd Salima zu identifizieren, Reich 1984.
©2Elat 1998, 49. Zur Rolle des nérdlichen Negev im arabischen Handel siehe Singer-Avitz 1999.

8 Ob Saba’a hier mit Siidarabien zu identifizieren ist, ist umstritten (siche bereits oben). Auch im Falle der
ersten assyrischen Erwdhnung von Saba ‘a, ebenfalls zusammen mit 7éma, in den Inschriften Tiglatpilesers
(RINAP 1,Nr. 42,27 id., Nr. 44, 9°; id., Nr. 47, Rs. 3°), gibt es Zweifel. Die siidlichsten Stidte, die Tiglat-
pileser II1. wihrend des Feldzugs gegen Philistia erreichte, liegen mehr als 500 km von Tayma’ und 1.500
km von Siidarabien entfernt. Eph’al 1984, 88—89 postuliert ein Saba 'a in Nordarabien; Liverani 1999-2001
dagegen plédiert fiir Siidarabien, so auch Galter 1993, 30—31 und Macdonald 1997, 338.

%4Unter Salmanassar II1. liefert auch Su/u Elfenbein und Weihrauch, RIMA 3, 102.90.

% Eine Kette aus zylindrischen Perlen, die am koniglichen Bett hiingt, ist auf dem Relief dargestellt, das als
‘Assurbanipal in der Gartenlaube’ bekannt ist, Barnett 1976, pl. LXV (BM 124929); siehe Frahm 1999, 80
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konnten aber auch als Griindungsbeigaben sekundér verwendet worden sein. Durch die Inschriften
erfahren wir, dass einige Perlen Geschenke fremder Herrscher waren (namurtu), andere wurden
im Laufe von Feldziigen erbeutet (kisittu ,Kriegsbeute’). Sechs Perlen waren ein Geschenk von
Karibili, Konig von Saba’a (Galter 1987, Nr. 47, 49, 51, 53, 59, 66). In einer Tontafel findet sich
ebenso der Hinweis, dass Karibili dem Konig Sanherib pappardillii-Steine und wohlriechende
Essenzen schenkte.® Vermutlich wollten die Sabder mit ihren Gaben verhindern, dass die Assyrer
den Fernhandel auf der Weihrauchstraf3e beeintrachtigten. Es scheint weiterhin plausibel, dass zwei
der in den assyrischen Texten erwidhnten Konigsnamen mit sabdischen Mukarriben-Herrschern,
die in altstidarabischen Inschriften bezeugt sind, zu identifizieren sind.’ In Sanheribs Annalen
werden vier Perlen als ‘Beute aus Dumetu/Duma (= Adummatu)’ bezeichnet (Galter 1987, Nr.
46, 54, 56, 60), die vermutlich bei der Eroberung dieser Stadt durch Sanherib gemacht wurde.
Ein weiteres Zeugnis von Handelsbeziehungen mit der arabischen Halbinsel stellt ein assyrisches
Rollsiegel mit einer Legende in ‘protoarabischer’ Schrift dar, das in die Regierungszeit Sanheribs
datiert wird.®®

6 ZUSAMMENFASSUNG: ZWISCHEN KRIEG UND INTEGRATION

Die Kontakte zwischen Assyrien und den arabischen Stimmen fanden in einem ausgedehnten
Gebiet statt, das sich von der siidlichen Levante, der Gazira und Stidbabylonien bis Ost- und
Stidarabien erstreckte. Nicht nur militdrische Auseinandersetzungen bestimmten diese Kontakte,
sondern es wurde auflerdem ein politischer Rahmen geschaffen, der friedliche Beziehungen
und Handelaustausch ermoglichte. Wihrend an der siidlichen Grenze des assyrischen Reiches,
in Nordarabien und zur Zeit Asarhaddons sogar in Ostarabien direkte Kontakte stattgefunden
haben, stiitzte sich das Verhéltnis zu Zentral- und Siidarabien auf indirekte Beziehungen in
der Form von Handel oder Tributleistung. Als Eindringlinge, die assyrische Provinzen oder
assyrische Vasallenstaaten unmittelbar oder durch Biindnisse mit Feinden bedrohten, wurden sie
nicht toleriert und mit aller Gewalt bekampft.

Der Unterwerfung folgte jedoch in keinem Fall die territoriale Annexion. Dies geschah auch
nicht in den zwei Féllen, in denen die Assyrer in die arabische Halbinsel eindrangen, ndmlich
bei Sanheribs Feldzug bis Adummatu und wihrend der Kampagne Asarhaddons gegen Bazu.
Die geo-klimatischen Bedingungen der arabischen Wiiste standen einer assyrischen Okkupation
im Wege. Die Assyrer waren sich dieses Tatbestandes bewusst und sie wussten auch, dass die
Schitze dieser Region nur erreichbar waren, wenn man die Handelswege kontrollierte. Da sie
aber nicht die notwendigen Kamele besallen, waren sie von den Kamelziichtern, die die Karawa-
nen leiteten, abhéngig. Andererseits war eine flichendeckende Besatzung gar nicht nétig, wenn
auch die letzten Strecken der Handelsrouten unter assyrischer Kontrolle standen. Dartiber hinaus
konnte man iiber den Tribut der arabischen Stimme bzw. der Staaten, die mit den Arabern Han-
delsbeziehungen unterhielten, von diesem Handel profitieren.

Auf diese Weise flossen im Laufe der Jahre u. a. kostbare Steine und Spezereien aller Art
nach Ninive. Dariiber hinaus sind in verschiedenen Regionen des assyrischen Reiches Indivi-
duen mit arabischen Namen nachweisbar, die in die lokalen Gemeinschaften integriert gewesen
sein diirften. In der Regierungszeit Asarhaddons konnte durch den Einsatz von Kameleinheiten

mit Anm. 8.
S6RINAP 3/2, Nr. 168, 48-51.

¢"1t’amra (Sargon II.) = Yita“‘amar Bayyin, Karibili (Sanherib) = Karib’il Watar, Frahm 1999, 86. siche
auch Galter 1993.

%8 Porada 1948, 84-85, 180 pl. 104 (Nr. 702); war der Siegelbesitzer ein Kaufmann aus Téma?, Frahm 1999,
89 Anm. 55.
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die siidwestliche Grenze des Reiches tiberschritten werden. Ein Relief aus dem Palast Assur-
banipals zeigt ein ummauertes Feldlager, in dem Araber Dienstleistungen fiir die Assyrer ver-
richten. Zwei Kamele liegen inmitten des Lagers (Barnett 1976, pl. LXVI (a); siche Elat 1998,
50 Anm. 65). Ein weiteres, fritheres Beispiel fiir Araber-Einheiten in der assyrischen Armee
konnten die in den Inschriften Sanheribs erwéhnten “urbi darstellen,® wahrscheinlich Kampf-
truppen, die zu einem arabischen Stamm gehorten.”® Reliefdarstellungen aus seinem Palast in
Ninive zeigen in der Tat, dass Sanherib wihrend des Feldzugs gegen Juda Kamele einsetzte.”

Beispiele fiir assyrischen Einfluss auf die Araber konnen ebenfalls genannt werden. Tabu’a,
eine arabische Prinzessin, erhielt in Sanheribs Palast eine assyrische Erziehung und wurde spater
als Konigin eines Araberstammes eingesetzt.”> Von Karib’il Watar von Saba’a ist ein umfang-
reicher Tatenbericht {iberliefert, der uns iiber seine Feldziige und Wasserbauten informiert. Die-
se Inschrift ist einzigartig innerhalb der sabdischen Literatur, jedoch typisch fiir das assyrische
Schrifttum. Wenn Karib’il Watar mit dem Karibili der assyrischen Uberlieferung identisch sein
sollte, konnte eine Inschrift Sanheribs die sabdische inspiriert haben. Eine sabédische Delegation,
die Ninive besuchte, ist auBerdem bezeugt.” Assyrischer Einfluss im Bereich der Kunst wird im
Falle eines Stelenfragments, das 1884 in Tayma’ gefunden wurde und heutzutage im Louvre auf-
bewahrt wird (AO 29143) postuliert. Das reliefierte Fragment ist 30 x 35 cm grof3 und soll nach
assyrischem Vorbild von einem lokalen Kiinstler angefertigt worden sein.’

Nach der aramiischen Uberlieferung war der weise Ahiqar Berater der assyrischen Kénige
Sanherib und Asarhaddon. Einer seiner Spriiche lautet: ,,Zeige [nicht] einem Araber das Meer und
einem Sidonier [die Wege der Wiiste], denn ihre Arbeiten sind verschieden!.” Unsere Quellen
zeigen, dass die Assyrer diese Maxime beherzigt haben.

Ariel M. Bagg
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Institut fiir Sprachen und Kulturen des Vorderen Orients
Universitdt Heidelberg
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%Im Zusammenhang mit dem Feldzug gegen Hiskija von Juda.

" Frahm 1997, 104-105. Nach Elat 2000 nur eine Variante von Aribi; fiir Eph’al 1984, 113 mit Anm. 75
dagegen nur eine Art Militartruppe. Die Verwendung als Gentilizium wurde bereits von Delitzsch 1881,
305-306 vorgeschlagen.

"I Barnett et al. 1998 pl. 333. 431c (Zeichnungen aufpl. 332. 431a und 335. 431b); pl. 372. 473a (nur Zeich-
nung); pl. 373. 475a (weitere Zeichnung auf pl. 373. 475b).

2RINAP 4, Nr. 1, iv, 15-16;; sogar der Name Tabu’a ist assyrisch, siche dazu Lanfranchi 2004, 247.
Dariiber hinaus erwahnt Asarhaddon in der gleichen Inschrift, dass er die Gétter(statuen), die sein Vater
Sanherib erbeten hatte, zuriickgibt. Er liel darauf eine Inschrift schreiben, die eine klare Botschaft vermit-
teln sollte (RINAP 4, Nr. 1, iv, 1-14): ,,]hr bekommt eure Gotter dank der Grofziigigkeit des assyrischen
Konigs zuriick.*

3 Frahm 1997, 145-146; siehe Inschrift in TUAT 1/6, 651-658 (W. W. Miiller); siehe ferner Lanfranchi
2004, 248; siehe ferner Nebes 2007.

" Potts 1991. Auch im Fall eines Bronzereliefs mit sabiischer Inschrift, das in der Umgebung von Marib
gefunden wurde, wird mesopotamischer Einfluss postuliert, Gerlach 2000 u. Nebes 2000 (Inschrift); siche
ferner Lanfranchi 2004, 248-251.

75 Ahiqar, xvi, 1, zitiert von Frahm 1999, 79; siehe Bearbeitung in TUAT I11/2, 320-347 (1. Kottsieper);
ferner Israel 1990.
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ANHANG

‘Arabische’ Ortsnamen in den neuassyrischen Quellen [68]

A. Allgemeine Bezeichnungen [2; RGTC 7/2]'
Aribi, Urbi (?)

B. Gebiete und Bevilkerungsgruppen aufierhalb der arabischen Halbinsel [28]
(am siidlichen Rand des Fruchtbaren Halbmondes)

B1 Nordliches Ostjordanland [10; RGTC 7/1]
Apparu, Enzikarme, Hulhuliti, Manhabbi, Marqana, Saraqa, Saratein, Ta’na, Tenuquri, Sajuran/
Zajuran

B2 Syrische Wiiste/Palmyrene [6; RGTC 7/1]
Azalla 2, Hadatta, Hurarina, Isamme, Jarki, Laribda

B3 Noérdlicher Sinai [1; RGTC 7/1]
Mu’na

B4 Babylonien [9; mit einer Ausnahme alle RGTC 7/3]

In Bit-Dakkdri: Dar-Abijata’, Qidrina

In Bit-Amukkani: Dur-Aqqija, Dar-Bir-Dada, Dur-Uajit, Dur-Ugurri

In Siidostbabylonien: Bit-Ha’iri, Dimtu-§a-Dumeli, Hajamanu (RGTC 7/2)

B5 Lage unbekannt [2; RGTC 7/2]
Arbuna, Qudaru”’

C. Gebiete und Bevolkerungsgruppen in der arabischen Halbinsel [35]

C1 Nord- und Zentralarabien [17; mit zwei Ausnahmen alle RGTC 7/2]
Adummatu, Badani (RGTC 7/1), Hajappa, Hatte, Ibadidi, Idiba’il, Kapanu, Marsimanni, Mas’a,
Nabajati, Qedar/Qidru, Qurasiti (RGTC 7/1), Saba‘a (1?), Sumu’il, Tamudi, Téma, Téme (?)"

C2 Ostarabien [17; RGTC 7/3]

In Bazu: Alpijana/llpiatu, Dihranu, Dihri?, Ga’uanu, Haldisu/Handasu, Ihilu, Jadi’ (oder in der
Nihe von Bazu), Magalanu, Padé/Puda’ ,Qatabu’, Uderi”

In Qadé: Izké

Tilmun

In oder in der Néhe von Ostarabien: Hazmani, Kuppi

C3 Siidarabien [1; RGTC 7/3]
Saba’a (2)

D. Berge [3; mit einer Ausnahme alle RGTC 7/1]
Hazl (RGTC 7/2), Hukkuruna, Saqurri

In eckigen Klammern steht die Anzahl der Ortsnamen, sowie im welchem Band von RGTC 7 sie zu
finden sind.

7TEin Ortsname Siqa‘in (Zadok 1981, 65 und Zadok 1990, 228) gibt es nicht. Die vermeintliche arabische
Etymologie basiert auf der alten Lesung; der Ortsname heil3t Sina ini (SAA 11, 133, 1i, 6°).

8 Eph’al 1984, 125 Anm. 437; s. dazu RGTC 7/2, 594, Kommentar s. v. Téma.

7 Ein Ortsname Qutabati (Zadok 1981, 56) gibt es nicht. Die vermeintliche arabische Etymologie basiert
auf der alten Lesung. Nach Kollation heif}t der Ort Qudanati (SAA 15, 223, 7).
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Archaeological investigations in the north-western part of the Arabian Peninsula has increased during
the last 15 years. One of the major sites in the region is the ancient oasis of Tayma’, known as a
commercial hub on the so-called Incense Road connecting South Arabia with the Eastern Mediterranean.
In the context of this new research a multidisciplinary project by the Saudi Commission for Tourism
and National Heritage (SCTH) and the Orient Department of the German Archaeological Institute (DAI)
has been investigating the archaeology and ancient environment of Tayma’ since 2004. A major aim
of this project was the development of new perspectives of the site and the region, characterised by
elaborating the local socio-cultural and economic contexts. So far, Tayma' has been known mainly
through exogenous sources.

The present volume is the first of the publication series of the Saudi-German archaeological project and
focuses on three fundamental aspects of research at Tayma’: the current archaeological exploration of
the oasis is contextualised with previous and ongoing research within the region, while at the same
time offering a first overview of the settlement history of the site, which may have started as early as
more than 6000 years ago. New information on the palaeoenvironment has been provided by multi-
proxy-analysis of sediments from a palaeolake immediately north of the settlement. The results indicate
an Early Holocene humid period in the region that is shorter than the so-called African Humid Period.
The abrupt aridification at around 8 ka BP, known from other regions in the Near East, is also attested
in north-western Arabia. The reconstruction of the past vegetation of the site and its surroundings
demonstrates that oasis cultivation at Tayma’ started during the 5th millennium BCE with grapes and
figs, rather than with the date palm. According to hydrological investigations on water resources,
groundwater aquifers provided the main source of local water supply. These were exploited through
wells, some of which have been identified in the area of the ancient oasis. Finally, since the time of early
travellers to Northwest Arabia evidence of cultural contacts has been observed in the records from the
site, which had been occupied by the last Babylonian king, Nabonidus (556—539 BCE) for ten years. A
historical-archaeological essay on Egypt and Arabia as well as a study on the ambiguous relationship
between Assyria and Arabia — characterised by conflict and commerce — shed new light on the foreign
relations of ancient Tayma'.

Arnulf Hausleiter is researcher at the DAI’s Orient Department for the Tayma’ project, funded by the
German Research foundation (DFG). He has been field director of the excavations at Tayma’ since 2004
and has co-directed the project with Ricardo Eichmann.

Ricardo Eichmann is director of the Orient Department at the German Archaeological Institute in Berlin.
He is the head of the German component of the Tayma’ project and has co-directed it with Arnulf
Hausleiter.

Muhammad al-Najem is head of the Antiquities Office of the Saudi Commission for Tourism and National

Heritage (SCTH) and director of the Museum of Archaeology and Ethnography at Tayma’, Province of
Tabuk, Saudi Arabia.
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