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Foreword

Migration, currently a term associated with politi-
cal significance in the context of mobility and flight,
as the subject of a scientific study that primarily
addresses the analysis of stone artefacts, the com-
parison of their forms, and the mapping of their
distribution, may seem surprising at first glance.
Most often, we are not aware of the fact that migra-
tion has been a significant characteristic of human life
since millions of years. The ways of life on this planet
have diverged greatly since the advent of sedentary
life around 10,000 years ago, which predominates
in the world today. However, migration — in many
varieties — has been vital and constitutive for human
life and a constant at any time. Certainly, even in the
earliest times there may have been conflicts, such as
disputes over the use of specific hunting grounds,
but these became more severe mainly with the emer-
gence of land ownership during the Neolithic period
and then, persisting into the present, especially be-
tween farmers and herders. Yet, together with scarce
resources and conflict, a changing environment has
always been a key reason for migration of individ-
uals or groups, and it is this setting of substantial
environmental change that forms the background
to the present work.

During the last ice age, when the Sahara was
larger than it is today, changes in the earth’s orbit
led to an increase in monsoonal summer rains and
thus to a significant change in climate. The emerging
vegetation was followed by animals and finally by
humans. But how did this reoccupation take place?
What drove or attracted people to the new habitats?
Which strategies did they develop to explore them?
And above all: where did they come from and where
did they stay when the drought returned after about
5,000 years? This renewed migration boost has been
described as a “motor of Africa’s history”, which
had a decisive influence on the distribution of peo-
ples, languages, and cultures in precolonial Africa.
Prior to this, however, the first post-glacial hunter-
gatherer groups, whose material remains appeared
rather unimposing at first, had initiated significant

cultural and economic innovations, which shaped
the subsequent course of history. For instance, the
production of pottery and the development of a pas-
toralist culture, which, with the impressive, elaborate
richness of the rock art that reflects it, ultimately
gives us an idea of where the pictorial power of an-
cient Egyptian art has its roots.

The present work aims at developing a picture
of the early phase of this development based on a
heterogeneous body of research in a region the size
of Central Europe. This picture reveals that, rather
than being a single event or one-dimensional, the
post-glacial reoccupation of the Eastern Sahara was
a multifaceted and long-term process lasting for over
more than a millennium. It demonstrates the variabil-
ity of expressions of human mobility, its flexibility
and complexity, even during an apparently homoge-
neous period like the Epipalaeolithic. The basis of
this study is the analysis of 18 Epipaleolithic sites in
Egypt and Libya, which were excavated as part of the
Cologne research project on the settlement history of
the Eastern Sahara “B.O.S.” (“Besiedlungsgeschichte
der Ost-Sahara”). Thus, 40 years after the start of
the first B.O.S. expedition on September 24, 1980, ac-
companying the most recent publication emerging
from this project, we should take a look back.

Inspired by Hans Rhotert’s reports on the
Frobenius-Almaésy expeditions of the early 1930s and
stimulated by the research of the “Combined Pre-
historic Expedition” initiated by Fred Wendorf, the
aim in 1980 was to gain an overview of the Holocene
development of the eastern Sahara in the area of
Egypt, Sudan, and Libya, focusing on the interre-
lations between climate and cultural history and,
not least, on questions about the African origins of
Ancient Egyptian culture. The fact that these objec-
tives could be pursued continuously over more than
a decade and subsequently found continuation in
the Collaborative Research Centre 389 “ACACIA” as
well as in research projects such as “Chufu”, “Gala
Abu Ahmed”, “Wadi Sura”, and “Darb el Tawil” is
owed to the German Research Foundation (DFG)



and the foresight of its reviewers, whose confidence
allowed for the start of such a pilot project, which
certainly had not been without risk.

Between 1980 and 1993, more than 50 re-
searchers, students and technicians took partin a to-
tal of eight expeditions, the longest of which lasted
around six months. Each expedition, comprising
between six and eighteen participants from the
fields of Prehistory, Geography, Geology, Egyptol-
ogy, Cultural Anthropology, Botany, and Zoology,
in up to seven vehicles, covered more than 90,000
kilometres, at a time when satellite navigation was
not available. The follow-up projects multiplied the
number of people who gained scientific experience
in the desert, as did the number of documented
archaeological discoveries, which eventually grew
far beyond the 820 sites documented during the
B.O.S. campaigns. A significant part of these have

been analysed in 15 monographs or edited volumes,
largely based on doctoral or master’s theses, as well
as numerous papers. As a result, a new picture of
the Holocene cultural development of Northeast
Africa could be developed, to which the present
work also provides a substantial contribution. It is
particularly pleasing that the DAAD Master’s pro-
gram “Environmental Archaeology”, which has
been established by the Universities of Cologne and
Cairo, now also provides opportunities for Egyp-
tian students to dedicate their research to the Stone
Age heritage of their country within the framework
of these projects. May this book, a dissertation at
a German university, which fortunately has been
written in English, contribute to broadening the
perspective of Egyptian archaeology.

Cologne, November 2023 Rudolph Kuper

Impression of a Saharan savannah surrounding an ephemeral lake
— an actualistic example for the Early Holocene environment of the

Eastern Sahara (photo from Ennedi, northern Chad).



Jan Kuper

The Epipalaeolithic Reoccupation

of the Eastern Sahara



Contents

10

Preface and acknowledgements . . . .. ... ... ... L L L L oL L 14
Introduction . . . .. ... 15
1.1. Purposeand scopeofthestudy . ........ ... ... ... ... .. .. .. 15
12, Structureofthestudy . .. ... ... ... ... ... .. o 16
Thestudyarea . . .. ... ... .. ... 17
2.1.  Geographicalsetting . . . .. ... ... ... ... 17
2.2.  Geological-geomorphological structure . . . . ... ... .. ... .......... 18
23. Landscapeunits . ......... ... .. ... ... 19
2.3.1. Qattara-Siwa . . . . . ... e e e e e 20
232. GreatSandSea . .. ... . ... ... ... o 21
23.3. AbuBallasRegion . . . . ... ... ... ... ... L 22
234. GilfKebir . . ... ... 23
235. JebelHaruj . .. ... ... .. ... 24

Climate and environment during the Terminal Pleistocene and Early Holocene in

Northeast Africa . . . . . . . . o e 25
3.1. Terminal Pleistocene . . . . . . . . . . . . . e 25
32. EarlyHolocene . . . . ... ... .. .. .. ... 26

Review of the Terminal Pleistocene and Early Holocene archaeological record of Northeast

Africa . . . . e e 28
41. Timeandterminology . . . . .. ... ... ... ... ... ... ... 28
4.2. Origins of backed bladelet industries . . . ... ... ... .. .. .......... 29
43. NileValley .. ... ... .. .. ... 31
4.3.1. Terminal Pleistocene industries, subsistence, and land-use . . . . . . .. .. 31
43.1.1. The 25%-21% millennia calBP (Fakhurian, Kubbaniyan,
Dabarosan, Gemaian, Halfan, Idfuan) . . . . ... ... ... ... 31
4.3.1.2. The 20"-17" millennia cal BP (Ballanan-Silsilian, Sebekian) . .. 36
4.3.1.3. The 17*"-14™ millennia cal BP (Afian, Sebilian, Qadan, Isnan,
Menchian) . . . . . . . . . ... 36
43.1.4. The 13"-11" millennia cal BP (Arkinian) . .. ... .. ... ... 41
4.3.2. Early Holocene industries, subsistence, and land-use . . . . . .. ... ... 43
43.2.1. The 10" millennium cal BP (Shamarkian) . . . ... .. ... ... 43
4.3.2.2. The 109 millennia cal BP (Elkabian) . . ... ... ....... 43
44, Cyrenaica . . . . ... ... .. ... 46
4.4.1. Terminal Pleistocene industries, subsistence, and land-use . . . . . . . . .. 46
4.42. Early Holocene industry, subsistence, and land-use . . . . .. .. ... ... 47
45. EasternSahara . . . . . . . . . . . . e 48
4.5.1. Terminal Pleistocene considerations . . . . . . ... ... ... ... ..... 48
4.5.2. Early Holocene industries, subsistence, and land-use . . . . . ... ... .. 49
452.1. The 11* millennium cal BP (El Adam, Qarunian, Regenfeld A,
Masara, Midauwara) . . . . . . .. ... 49
452.2. The 10" and 9* millennia cal BP (El Ghorab, Regenfeld B and C,
El Nabta, Siwan, Masara, Bedouin Microlithic, Libyan) . . . . . . 51
453. Early Holocenepottery . . ... .. ... ... ... ... .. .. .. .. ... 55









10.

6.5.1.2. Features . . . . . . . . . . . e 155

65.13. Finds. ... ... ... . ... 156
6.5.1.4. Faunaland floralremains . . . . ... ................ 164
6.5.15. Dating . .. ... ... ... ... ... 165
6.5.1.6. Interpretation . ... ... ... ... ... ... . ... ... 165
Context . . . . . . . e 167
7.1.  Technological comparison . . . . . ... .. .. ... ... .. ... . 167
71.1. Blankproduction . ... ... ... .. .. ... o o o 167
712, Longblades. . . .. ... ... . ... 168
7.2.  Typological comparison . . . . . ... ... ... .. ... 170
721. Datacollection . . ... ... ... ... ... ... .. 170
7.2.2. Principal component analysis and temporal trends in lithic tools . . . . . . 171
7.3. Datingand chronology . . . .. .. ... ... ... ... .. ... .. ... 175
Reconstruction of Epipalaeolithic land-use patterns . . . . . . ... ... ... .. .. ... 180
8.1. Epipalaeolithicsitetypes . . . .. .. ... ... .. .. .. ... . 180
8.1.1. Artefact density vs. tool frequency . . ... ... ... ... ... ... .. 180
8.1.2. Chaine opératoire . . . . . . . ... 180
8.1.3. Tool assemblage diversity . . . . ... ....... ... ... .. ... 183
8.1.4. Taskapplications. . . ... ... .. ... ... L 185
8.1.5. Sitetypes . . ... ... 185
8.2.  Epipalaeolithic land-use organisation in the Eastern Sahara . . . . ... ... ... 188
8.2.1. Chorological distinctions . . . . ... ......... ... ... .. ... 188
8.2.2. Chronological distinctions . . . . . ... ... ... ... 0 0L 190
8.2.3. A model of changing land-use organisation . . ... ............. 190
83. Summary . ... ... 192
The Epipalaeolithic colonisation of the Eastern Sahara: Conclusions . . . .. .. ... .. 194
9.1. When? —Temporal patterns . . . . .. ... ... ... .. ... 194
9.2, Whence? =Origins . . . . .. ... ... ... 196
9.3.  Why? — Motivations to move
and the question of migration . . ... ... ... . ... ... .. 0 L 199
9.4. How? —Mechanisms of colonisation . . . ... ... .................. 199
9.5.  Outlook: Open questions
and future prospects . . . .. ... L L 202
Summaries . . ... 204
10.1. Summary . . . ... 204
10.2. Zusammenfassung . . . . . . .. ... 205
103, gasde .o 207
References . . . . . ... ... ... 209
Photo and drawing credits . . . . . ... ... ... L L L 226
Plates . . . . . . . . e 227
Appendices . . . .. 290

13



Preface and acknowledgements

This book is a slightly revised version of my PhD the-
sis, which was submitted to the Faculty of Humanities,
Social Sciences, and Theology, Friedrich-Alexander-
University Erlangen-Nuremberg in February 2019
under the original title “The Epipalaeolithic Coloni-
sation of the Eastern Sahara” (Defense 9" December
2019, 1%t reviewer Prof. Dr. Thorsten Uthmeier, 2™ re-
viewer Prof. Dr. Jiirgen Richter, 3* reviewer Prof. Dr.
Doris Mischka). The manuscript was completed in
2018. More recent literature was only included if it had
been previously listed as “in press”.

The realisation of this book would not have been possi-
ble without the enduring support and guidance from
many individuals:

First, Iwould like to express my sincere gratitude to my
dissertation advisors, Thorsten Uthmeier and Jiirgen
Richter. Their advice and encouragement have greatly
shaped this research as well as my academic education
from the very beginning.

For their invaluable support, be it in the desert or
at the desk, I would particularly like to thank Karin
Kindermann, Heiko Riemer, and Frank Darius. More-
over, | am greatly indebted to Birgit Gehlen and Erwin
Cziesla, who generously allowed me to use their un-
published work on many of the sites examined in this
dissertation and also shared further valuable insights.
I wish to extend my sincere thanks to Werner Schuck
for his consistent support from the beginning of this en-
deavour to the completion of this book. It is thanks to
Stefan Kropelin that this study could be realised within
the framework of the CRC 806 “Our Way to Europe”
(funded by the German Research Foundation, DFG).

During various stages of this work, I have ben-
efited from the encouragement, knowledge, and
feedback from past and present members of the
“Forschungsstelle Afrika”; in particular I would like
to thank Hassan Mustafa Alkhidir, Hubert Berke, Ey-
mard Fader, Frank Forster, Friederike Jesse, Birgit
Keding, Christopher Kiahtipes, Tilman Lenssen-Erz
(1), Nathalie Mayer, Nadine Nolde, Stefanie Nussbaum,
Gotz Ossendorf, Andreas Pastoors, Anja Riischmann,
Isabell Schmidt, Dirk Seidensticker, as well as its head,
Hans-Peter Wotzka. It was especially Tilman, together
with the team of the Heinrich Barth Institute, who ac-

tively supported and brought forward the publication
of this volume. It is with great sadness that he could
not witness its release.

Moreover, I extend my sincere appreciation for the
support and fruitful discussions to Klaus Bokelmann,
Andreas Bolten, Olaf Bubenzer, Baldur Gabriel, Frank
Klees, Andreas Maier, Georg Roth, Werner Schon, and
Daniel Schyle, as well as to my graduate school fellows
of the CRC 806, in particular Hannah Parow-Souchon
and Alessandro Poti.

Ursula Tegtmeier provided invaluable guidance and a
painstakingly critical review of the proof during the
publication of this book, for which I am deeply grate-
ful. I am also indebted to Lutz Hermsdorf-Knauth (1)
who graciously assisted with the image editing. Many
thanks to Hassan Mustafa Alkhidir also for his dedica-
tion in preparing the Arabic summary. Furthermore, I
would like to thank Mary Chambers who took on the
proofreading of the English.

Itis with great pleasure that I acknowledge the support
of the Supreme Council of Antiquities in Egypt, in
particular its (then) representatives in Dakhla Oasis,
Maher Bashendi and Ahmed Gouma. I would also
like to express my gratitude to the Department of
Antiquities in Libya for their generous support, notably
its former president Giuma Anag, as well as Mustafa
Turjman and Magdy al Azraq.

Michael Rolke deserves the credit for the re-discovery
of the site of Dora 42/8 which led to a first excavation
in 2008 and, ultimately, to this dissertation.

I would especially like to thank Abd el Salam Saad
Mansur Ali, Ashraf Mohammed Hussein Mohammed,
and Abd el Nasser Altayeb for their help and support
during my stays in Egypt. At home, it was the encour-
agement, aid, and friendship of Oliver Vogels, Thomas
Richter, Amira Adaileh, Simon Neuendorf and Almut
Franke that kept me going.

My greatest thanks go to Johanna Dreier for all her
support! And to my parents, Beatrice and Rudolph
Kuper, who led my steps into the desert. As well
as to my sisters, Karen and Anke, who have been
encouraging and supportive throughout.

14 The Epipalaeolithic Reoccupation of the Eastern Sahara



1. Introduction

The Epipalaeolithic of Northeast Africa broadly cov-
ers a period of 15,000 years, from the Last Glacial
Maximum until the end of the Early Holocene about
8500 years ago. It is a period that saw major changes
in material culture and subsistence, including the
emergence of backed bladelet industries and a sig-
nificant increase in diet breadth. Moreover, it is a
period during which Northeast Africa experienced
large-scale population expansions. Extensive areas
of barren desert land became inhabitable for the first
time in tens of millennia. At least from the begin-
ning of the Holocene, people re-colonised the vast
expanses of the Eastern Sahara. The main aim of
this dissertation is to contribute to the understand-
ing of this colonisation process in order to better
comprehend the lifeways of Northeast African Epi-
palaeolithic hunter-gatherers and to provide insights
into more general topics of territorial expansions
and the colonisation of uninhabited landscapes.

1.1. Purpose and scope of the study

Today, the Eastern Sahara is one of the driest re-
gions on earth, where only groundwater-fed oases
allow human life. At certain times in the past, how-
ever, a northward shift of the monsoonal rain belt
caused increased precipitation, which transformed
the hyper-arid desert for several millennia into sa-
vannah grasslands, thus providing a livelihood for
both animals and humans. The most recent shift to-
wards wetter conditions occurred during the Early
Holocene, as evidenced by numerous environmental
archives and radiocarbon dated archaeological sites
(GASSE 2000. HOELZMANN et al. 2004. R. KUPER
2006b. SCHILD & WENDORF 2013. CASTANEDA et al.
2016). In general, the Early Holocene occupation of
the Eastern Sahara has received considerable atten-
tion in recent decades. Nevertheless, this interest has
essentially been oriented towards the appearance
and spread of Neolithic elements. The origins of an-

imal husbandry and cereal cultivation, as well as
the emergence of pottery, have been primary topics
that have dominated prehistoric research focusing
on the Early Holocene period of the Eastern Sahara
(WENDOREF et al. 1984. WENDORF & SCHILD 2001a.
BANKS 1984a. R. KUPER 1981. JORDECZKA et al.
2013). Despite this focus, very little tangible evidence
has been provided on these issues in the past four
decades. However, the topic of colonisation has only
been marginally addressed — if at all (but see CLOSE
1996). Even though it is fairly clear when people be-
gan to re-colonise the formerly arid areas after the
end of the Pleistocene, how this process proceeded is
not well understood. Which technological strategies
have been deployed? Which subsistence practices
have been maintained? And, above all, what mobil-
ity strategies allowed the Epipalaeolithic groups to
colonise unknown and empty landscapes?

An essential aspect in tackling this latter issue is
to have an understanding of the land-use and settle-
ment strategies of the colonising groups. Yet data
to address this matter is scanty. Although there are
recent regional studies attempting to approach an
understanding of Early Holocene land-use (RIEMER
2009. KINDERMANN 2010), they are confronted
with a sparse archaeological record. Moreover, the
examination of larger-scale mobility patterns, as en-
visaged in this study, depends upon geographically
larger areas. The annual territories of Epipalaeolithic
hunter-gatherer societies covered extensive areas,
which, due to the highly seasonal climate of the
Eastern Sahara, certainly comprised different habi-
tats. Although the Combined Prehistoric Expedition
(CPE) led by E. Wendorf and R. Schild, in particular,
has provided a wealth of data on the Epipalaeolithic
(or “Terminal Paleolithic” or “Early Neolithic”; cf.
WENDORF & SCHILD 1980 and WENDOREF et al. 1984,
respectively) occupation of the Eastern Sahara, most
of that data originates from a single research re-
gion — the region of Nabta Playa and Bir Kiseiba in
southern Egypt. Beyond this region, especially from
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the ecologically less favoured areas of the Eastern
Sahara, only a few sites assigned to the Epipalae-
olithic period have been studied and published in
greater detail. As a consequence, for most of the Epi-
palaeolithic sites it is barely possible, at present, to
decipher organisational linkages that may have ex-
isted between them and thus to reveal past patterns
of land-use of the present-day desert areas.

However, in recent decades several sites belong-
ing to the period in question have been excavated
whose material has not been published, has only
partially been analysed, or has not been examined at
all. This archaeological material almost exclusively
consists of lithic assemblages, only occasionally
providing rare organic remains. It was excavated pre-
dominantly within the framework of the University
of Cologne project “B.O.S.” (“Besiedlungsgeschichte
der Ost-Sahara” / “Settlement History of the Eastern
Sahara”, funded by the German Research Founda-
tion, DFG; 1980-1993) and other Cologne based
research initiatives. A sample of these sites of five
Eastern Saharan research areas will be used in the
present study in order to gain first-hand data for
the intended reconstruction of Early Holocene set-
tlement organisation.

The overall aim of this study is therefore to (1)
present unpublished primary data from various re-
gional entities within the Eastern Sahara, in order to
(2) establish a model of Epipalaeolithic land-use pat-
terns so as to eventually provide a foundation for (3)
a discussion of the post-Pleistocene colonisation of
the Eastern Sahara. In this context, potential origins
of the Epipalaeolithic colonisers, as well as possi-

16 The Epipalaeolithic Reoccupation of the Eastern Sahara

ble motives for populating the Saharan desert, will
be examined. Finally, the question of how people
succeeded in colonising this unknown and empty
landscape will be addressed.

1.2. Structure of the study

This study consists of nine chapters altogether. Chap-
ter 2 provides a general introduction into the study
area, where the five research regions containing the
sites presented in this dissertation are considered
in greater detail. The climatic and environmental
background for the Terminal Pleistocene and Early
Holocene occupation of the area under considera-
tion is briefly summarised in Chapter 3. The fourth
chapter discusses the current state of Terminal Pleis-
tocene and Early Holocene archaeological research
in Northeast Africa, which will serve as a founda-
tion for the empirical portion of this study (Chapters
6-9). The methods that have been employed for data
collection, analysis, and interpretation will be ex-
pounded in Chapter 5. Chapter 6 presents the study
of eleven Epipalaeolithic sites from five research re-
gions in Egypt and Libya. In Chapter 7, these sites
are put into their spatial and chronological context.
Both chapters provide the basis for the intended re-
construction of Early Holocene land-use patterns,
which is realised in Chapter 8. Based on the estab-
lished model, Chapter 9 discusses central aspects of
the post-Pleistocene colonisation of the Eastern Sa-
hara. Finally, this chapter concludes with an outlook
on open research questions as well as challenges for
future research.



2. The study area

2.1. Geographical setting

The area under investigation covers the northeast-
ern part of the African continent, comprising the
territory of Egypt and parts of Libya, Sudan, and
Chad [Fig. 1]. Itincludes most of the Eastern Sahara!,
the adjacent area of the Mediterranean coast and
the Nile Valley downstream of the Third Cataract.
While the northern and eastern borders of the study
area are self-evidently given by the Mediterranean
and the Red Sea, respectively, its southern and west-

)

{

ern limits need to be defined. These borders are
drawn rather arbitrarily along the latitudinal line
of 20° north, which forms part of the border be-
tween Libya and Sudan, and the meridian of 16°
east and thus just including the highland areas of
Jebel Haruj in central Libya and the Tibesti Moun-
tains in northern Chad. At the same time, the study
area includes almost the entire 1.2 million square
kilometres hyper-arid core zone of the Eastern Sa-
hara within the 5-mm-isohyet [Fig. 2] (PACHUR &
ALTMANN 2006: 3).

U a
20E% v
v

_ ;

Fig.1 Satellite map of North Africa showing the study area (blue frame) and the location of the research regions addressed in this study:
1 Qattara-Siwa; 2 Great Sand Sea; 3 Abu Ballas Region; 4 Gilf Kebir; 5 Jebel Haruj (Satellite imagery: Landsat 8, USGS).

1 According to PACHUR & ALTMANN (2006), the Sahara east of 10° East Longitude is referred to as Eastern Sahara.
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Fig.2 Annual precipitation in North Africa and in the study area (blue frame) (modified from DUBIEF 1971).

2.2. Geological-geomorphological structure

The geological substructure of Northeast Africa is
characterised by three large sedimentary basins:
the Kufra, Sirt, and Dakhla Basins. They are sepa-
rated from each other by Precambrian basement,
which is exposed east of the Nile, as well as at
the Jebel Ouenat and the Tibesti massifs (SCHAN-
DELMEIER et al. 1987. PACHUR & ALTMANN 2006).
For the most part it is covered by sedimentary rocks
whose surface ages decrease from south to north.
Rocks of Mesozoic age (mostly Cretaceous) cover
the southern part of the study area, while further
to the north Paleogene (mostly Eocene) and even-
tually Neogene (almost exclusively Miocene) rocks
are exposed. The western part, however, features
the Tertiary and Quaternary volcanic fields of Jebel
Haruj and the Tibesti Mountains; beyond that is
the only area where large tracts of Palaeozoic rocks
crop out. The exposure of these different geologi-
cal formations is fundamental for the availability
of lithic raw material [Fig. 3], whose occurrence is
addressed below in the more detailed description
of the landscape units (Chapter 2.3).
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The topographic relief of the study area is — apart
from its eastern and western fringes — not strongly de-
veloped. There, the mountain ranges of the Eastern
and Nubian Deserts east of the Nile rise to elevations
of more than 2000 m a.s.l., while in the west, the
Tibesti Mountains rise to the summit of Emi Koussi
— the highest mountain in the Sahara, at an elevation
of 3445 m a.s.l. The major part of Northeast Africa,
however, is characterised by plains below 500 m
a.s.l,, with elevations generally decreasing towards
the north. Nevertheless, prominent features are the
massifs of Gilf Kebir (1091 m) and Jebel Ouenat
(1934 m) near the Egyptian-Libyan-Sudanese border,
Jebel Haruj (1200 m) and Jebel Akhdar (900 m) in
central and northeastern Libya, as well as the Qat-
tara Depression in northwest Egypt, which reaches a
depth of 145 m below sea level (IGN/SFS 1977). This
and other depressions are often bounded by steep
escarpments to the north, while towards the south,
their floors rise gradually. Several of them are home
to groundwater dependent oases, such as Farafra,
Dakhla, and Kharga in central Egypt.

Even though there is little elevation change in the
plains, escarpments southeast of Jebel Haruj (Dur
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Fig.3 Locations of Epipalaeolithic sites addressed in this study and raw material sources sampled (Satellite imagery: Landsat 8, USGS).

al Beada), north of the Laqiya Oasis, east of Gilf Ke-
bir (Abu Ballas Escarpment), the escarpments of the
Miocene Marmarica Plateau northwest of the Qat-
tara Depression, and the Eocene Limestone Plateau
north of the oases of Dakhla and Kharga rise some
100 to 400 m above the lowland surface. The latter
broadly covers the northeastern half of Egypt and is,
besides the sandstone pediplains in the south, the
sand seas of Rebiana and Calanscio in Libya, and
the Great Sand Sea in Egypt, one of the major mor-
phological elements of the study area (PACHUR &
ALTMANN 2006: 309).

2.3. Landscape units

A virtual flight across the study area from north
to south, broadly between the Nile Valley and
the Libyan-Egyptian border, and including a
short detour into central Libya, shall provide
an overview of major landscape units relevant
for this study [Figs. 1; 4]. In doing so, land-use
potential with regard to surface or groundwa-
ter availability will be considered, as well as the
accessibility of lithic raw material. The five land-
scape units addressed broadly correspond to key

The study area 19



JEBEL HARUJ

L @ 42/8

0 400
[20°N (o w1 km
20°E

° '
[ J - [ J

QATTARASIWA 83/11-1;3

83/12

® 3855145 o

85/11 °

GREAT SAND SEA ;
85/19

[ ]
85/16@  ss28-12;3
85/26 85/29 ° [ ]

85/25 @ . ° )
¢ ee® & ®
° o Yo S
[ ] ° [ ]
e )

ABU BALLAS REGION
GILF KEBIR e L4
S 85/52

80/7-4 0.9
80/33-2

20°N+

30°E

Fig.4 Locations of five research regions/landscape units and Epipalaeolithic sites addressed in this study (red dots). Also shown is
the distribution of other Epipalaeolithic sites, (potentially) dated after 13,000 cal BP (black dots). For site names see [Figs. 125-128 and

Appendix 1 (Satellite imagery: Landsat 8, USGS).

research regions of the Cologne based projects
mentioned above.

2.3.1. Qattara-Siwa

Almost reaching the Mediterranean coast, the
Miocene Marmarica (El-Diffa) limestone plateau cov-
ers the northwesternmost part of Egypt and extends
to the depressions of Qattara and Siwa in the south
[Fig. 5]. These depressions are bounded to the north
by a steep escarpment whose relative height varies

between 100 and 275 m (EMBABI 2004: 161). The
southern border of the Qattara and Siwa depressions
is formed by the northern extension of the Great Sand
Sea of Egypt. Fresh water is available from springs in
all of the oases of the region, of which some are inhab-
ited today. The number of springs amounts to several
hundred in the oasis of Siwa alone, or, according
to ancient Arab sources, even a thousand, although
this might be an exaggerated figure (FAKHRY 1973:
22). However, the water of the different oases is of
varying quality. Springs in the oasis of Sitra, for ex-
ample, are brackish, while water at the oasis of Gara
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Fig. 5 Qattara-Siwa Region: Descent
into El Araq depression.

is potable but distasteful. Surface water is available
in the form of groundwater fed lakes in the oases
of Siwa, Bahrain, Sitra, and others, nevertheless, all
of them are saline (GROSS 1980: 22. EMBABI 2004:
165-171). Suitable raw material for lithic produc-
tion can be found within the Qattara-Siwa region.
The Eocene and Miocene formations are rich in flint,
which is often available on the surface in the form
of pebbles or tabular nodules (KLEES n.d.), while
the Miocene “Moghra Formation” in the northern
and western part of the region also contains quartz
(ALBRITTON et al. 1990: 955. KLITZSCH et al. 1986).

2.3.2. Great Sand Sea

From the southern margins of the Siwa depression
in the north, the Great Sand Sea extends for about
600 km to the northern scarps of the Gilf Kebir mas-
sif in the south [Fig. 6]. At the latitude of the oases of
Abu Mingqar, its east-west extension exceeds 200 km.
The Great Sand Sea covers more than 100,000 km?,
thus representing the seventh largest sand sea in
Africa (EMBABI 2004: 91). Its characteristic features
are longitudinal dunes running NNW to SSE, which
may reach lengths of up to 140 km and heights of up
to 100 m above the corridors. These dunes consist
of two landform generations, gently sloped whale-
back dunes or draa, of Pleistocene age, which are
superimposed by steeply sloped and soft seif dunes,

developed during the late Holocene, about 5000
years ago (BESLER 2008. EMBABI 2004: 88-95). While,
today, the latter hamper the east-west crossing of the
Great Sand Sea, during the Early and Mid-Holocene,
such movements were facilitated by the shape and
structure of the flattened and consolidated Pleis-

tocene whaleback dunes (RIEMER 2003: 413). While
groundwater is not accessible in the Great Sand Sea,
prehistoric groups were able to rely on surface water
from temporary pools fed by precipitation, run-off,
and seeping water from the bodies of the whaleback
dunes (BOLTEN et al. 2009: 65). The latter may act
as water reservoirs, as their sandy soils permit the
rapid infiltration of rainwater (ROGNON 1980. CRE-
MASCHI & DI LERNIA 2001: 817f.). Raw material
convenient for lithic production is only available to
a limited extent in the Great Sand Sea. While at its
eastern margins, in the vicinity of the oases of Ain
Dalla and Abu Mingqar, a variety of suitable raw ma-
terials are accessible, including flint, quartzite, and
chalcedony [Fig. 3], in the southern part, lithic raw
materials of good quality are rare (RIEMER 2009: 138).
However, in the so called Glass Area, some 50 km
east of the Egyptian-Libyan border, Libyan Desert
Silica Glass, a high quality natural silica glass, can be
found [Fig. 3]. Most probably generated by a mete-
orite impact, it naturally occurs within an area of less
than 30 km in diameter. Due to its geographically
limited occurrence, it is perfectly suited for tracing
movements of prehistoric foragers (RIEMER 2007a).
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2.3.3. Abu Ballas Region

Southeast of the Great Sand Sea, roughly between
the northern margin of the Gilf Kebir massif and the
oases of Dakhla and Kharga, extends the Abu Bal-
las Region [Fig. 7], named after a small conical hill
which is located in the central northern part. The hill
of Abu Ballas (“father of jars”) in turn owes its name
to a depot of more than 100 pharaonic pottery ves-
sels found at its foot (FORSTER 2015). This landscape
unit is characterised by an escarpment that stretches
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Fig. 6 Great Sand Sea of Egypt: Longi-
tudinal dune near Abu Mingar.

Fig.7 Abu Ballas Region: View of the es-
carpment northwest of “Westpans” with
remnants of playa deposits (“yardangs”)
in middle ground.

for about 250 km from the Gilf Kebir towards the
east. While in its western part it exceeds heights of
more than 100 m, it becomes lower towards the east,
where it eventually continues as chains of outlier
hills (PACHUR & ALTMANN 2006: 304). Along the
base of this escarpment, playa deposits, accumu-
lated in numerous deflation hollows, bear witness
to Early and Mid-Holocene water pools. These de-
posits occur as deflated mud pans, often showing
erosional remnants that are reminiscent of seals and
that are known as “yardangs” (HAYNES 2001: 122).



Fig. 8 Gilf Kebir: View towards the
blocking dune of Wadi Bakht.

Fig. 9 Jebel Haruj: South-eastern fore-
land of Jebel Haruj (Dora research area)
with the volcanic field on the horizon.

As groundwater is not available in the Abu Ballas
scarpland (RIEMER 2009: 134), these water pools
were of particular importance for the prehistoric oc-
cupation of the region. This is exemplified by the
observations of R. Bagnold, who characterises the
area south of the escarpment as “a chain of ancient
lakes or mud-pans” that is “one nearly continuous
neolithic site” (BAGNOLD et al. 1939: 283). As far as
lithic raw material is concerned, the geological for-
mation of Nubian Sandstone in the area of the Abu
Ballas scarpland provides quartzite of good quality

(RTEMER 2009: 139f.). In addition, sources of chal-
cedony have been documented in the northern part
of the region [Fig. 3].

2.3.4. Gilf Kebir
Southwest of the Abu Ballas scarpland and south
of the Great Sand Sea, in the far southwest of

Egypt, the Gilf Kebir massif rises to a maximum
height of 1091 m a.s.l., making it the highest plateau
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in the Western Desert of Egypt [Fig. 8] (EMBABI
2004: 353£.). The sandstone platform consists of two
connected plateaus, the Abu Ras Plateau in the north-
west and the Kemal el Din Plateau in the southeast
(LINSTADTER 2005a: 16), of which the latter is of
greater relevance for the present study. This plateau,
which is made up of late Jurassic to late Cretaceous
sandstones, rises some 200 to 300 m above the sur-
rounding plains of 700 to 800 m a.s.l. It is bounded
by steep escarpments on all sides; however, its north-
ern escarpments are almost covered by the aeolian
sands of the Great Sand Sea. The plateau is dissected
by several steep wadis, of which the largest drain
towards the east and southeast (EMBABI 2004: 351—
363). Due to the blockage of some of these wadis,
mostly by falling and climbing dunes, playa deposits
developed. During the Early and Mid-Holocene,
these rain-fed playas stored water for days, weeks,
or months (KROPELIN 1989. 2005: 53). Moreover,
in rainier years, small rock pools or gueltas in this
mountainous region might have stored limited quan-
tities of water even during the dry season (KROPELIN
2005: 61). As a consequence, despite the inaccessibil-
ity of groundwater, in favourable years, all-season
occupation of the Gilf Kebir region might have been
possible. Raw materials for lithic production are
available throughout the region, particularly in the
form of quartzite, which consists of the Mesozoic
sandstone of the plateau. This is said to offer excel-

lent knapping qualities (SCHON & CZIESLA 1996:
22f. LINSTADTER 2005a: 40).

2.3.5. Jebel Haryj

In central Libya, the massif of Jebel Haruj cov-
ers an area of almost 45,000 km?, making it the
largest basaltic volcanic field in northern Africa
(KLITZSCH 1968) [Fig. 9]. It developed from the late
Miocene up to the late Pleistocene and may have
been active even during the Holocene (ELSHAAFI
& GUDMUNDSSON 2017). With a maximum height
of 1200 m a.s.l., Jebel Haruj surmounts a Tertiary
scarpland, which in the west rises to altitudes of
400 to 530 m a.s.l. and in the east to altitudes of
250 to 350 m a.s.l. The massif feeds a number of
wadis, which are especially pronounced in the east,
where many of them have names. One of the larger
systems is the Wadi Coquin, which runs southeast
of Jebel Haruj along the Dur al Beada escarpment.
Here, limnic sediments bear witness to fresh wa-
ter lakes of the Holocene humid phase (PACHUR
& ALTMANN 2006: 144). Raw material convenient
for lithic production is available in the Eocene
formations in the vicinity of the massif. In its south-
eastern foothills, several primary and secondary
sources of flint have been documented (J. KUPER
2011).
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3. Climate and environment during the Terminal Pleistocene and Early

Holocene in Northeast Africa

The purpose of this chapter is to briefly discuss
the climatic and environmental background of the
Epipalaeolithic occupation of Northeast Africa. The
period under consideration broadly extends from
the Last Glacial Maximum (LGM), whose onset is
estimated between 24,000 and 23,000 cal BP (MIX
et al. 2001), until the Early to Mid-Holocene transi-
tion, which, according to WALKER et al. (2012), is
set at 8,200 cal BP. Throughout that time, the region
experienced major environmental changes that had
profound impacts on flora, fauna, and human occu-
pation.

3.1. Terminal Pleistocene

During the LGM and the following millennia, North-
east Africa was characterised by extreme aridity,
which was particularly pronounced during Heinrich
Stadial 1 (ca. 19-14.6 ka BP) (CASTANEDA et al. 2016).
In the course of the Terminal Pleistocene, the south-
ern boundary of the Sahara is believed to have been
situated some 450 km to the south than the present
extent of the desert (LEHOUEROU 1980: 41), and even
the oases of the Egyptian Western Desert are sup-
posed to have been dry (SCHILD & WENDORF 2010:
92. But see KLEINDIENST et al. 2016). Only areas that
benefited from Mediterranean winter rains, such as,
for example, the Cyrenaica in northern Libya (CLOSE
& WENDORF 1989), as well as the riverine oasis of
the Nile, which is fed by tropical rains, were capable
of supporting life. However, environmental recon-
structions of the latter and related models of riverine
behaviour differ considerably. A very prominent
model was proposed by WENDORF & SCHILD (1976)
and SCHILD & WENDOREF (1989. 2010): Reduced but
seasonally intense rainfall in the headwaters of the
Nile during the Terminal Pleistocene is believed to
have resulted in lower stream competence but an in-

creased sediment load. The river was much smaller
and flowed in several braided channels. Due to the
progressive sedimentation, the floodplain was con-
tinuously rising. During the dry season, water might
have been almost absent, while during the summer
flood, the Nile reportedly became a full bank river
“leaving only a very narrow habitable margin of land
between the low desert and the water” (SCHILD &
WENDORF 2010: 92). Based on this model, the rela-
tive elevation of archaeological sites has been used
as relative chronology (e.g. ibid.).

Recently, a competing model has been postulated
by VERMEERSCH et al. (2006) and VERMEERSCH &
VAN NEER (2015). During the LGM, dunes could
have invaded the Nile Valley at convenient locales
and formed huge dams that resulted in the forma-
tion of large lakes. Clayey deposits observed in the
area of Makhadma are said to bear witness to such
lakes. In turn, SCHILD & WENDOREF (2010: 94) point
out that, until now, no other lacustrine sediments (cal-
careous marls, diatomites etc.) have been reported.
VERMEERSCH & VAN NEER (2015: 164), on the other
hand, reason that such deposits are not to be expected,
as the lakes of the Nile Valley would occasionally
have been fed by Nile water. Following this alterna-
tive model, “there is no correlation between cultural
identity and accepted time period of the sites and
their elevation above the present flood plain”, as the
postulated lakes most likely did not have the same
elevation above the current floodplain (ibid.: 162).

However, both models postulate “catastrophic
events” from the 15% millennium cal BP onwards
(ibid.). Global warming, which began about 15,000
years ago, resulted in greater rainfall in the headwa-
ters of the Nile and, thus, in an increased stream com-
petence. This, in turn, caused “catastrophic floods”
and a downcutting of the floodplain, which contin-
ued throughout the Holocene (WENDORF & SCHILD
1989:771-773. WILLIAMS 2009). This period of severe
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floods at the end of the Pleistocene is often referred
to as the “Wild Nile” (BUTZER 1980: 272). According
to the recently proposed model by VERMEERSCH
& VAN NEER (2015), the increased discharge from
both the White and the Blue Nile at the end of the
Pleistocene resulted in very high lake levels which
eventually resulted in the breaching of all dams in
the Upper Egyptian Nile Valley. It is assumed that
this process was terminated by 14,200 cal BP (ibid.).

3.2. Early Holocene

During the “Wild Nile” stage of the Terminal Pleis-
tocene, in the area under investigation, the river was
still flowing across a hyper-arid desert. However,
during the Early Holocene, variations in the Earth’s
orbit around the sun resulted in increased summer
insolation in the Northern Hemisphere, an enhanced
ocean to land temperature gradient, and, as a result,
intensified monsoon activity, which led to increased
rainfall over the Saharan desert (BRACONNOT et
al. 2008. MARZIN & BRACONNOT 2009). That said,
it is a matter of debate whether the renewed rains
might have started even during the Terminal Pleis-
tocene, as some palaeoenvironmental archives point
to more humid conditions in the Sahara already
from around 15,000 cal BP onwards (HOELZMANN
et al. 2004). These include records from the Eastern
Sahara (East of 10° E; PACHUR & ALTMANN 2006),
such as speleothems from southwest Libya (CRE-
MASCHI 1998. CARRARA et al. 1998), fluvial deposits
in wadi systems of the Tibesti Mountains (“middle
terrace”; JAKEL 1979), and lacustrine sediments from
a crater lake in the Tibesti Mountains (“Trou au Na-
tron”; MALEY 2000. SOULIE-MARSCHE et al. 2010).

However, recent research results from the Tibesti
Mountains disprove Terminal Pleistocene high
stands of the crater lakes in this area, but in-
stead point to an Early Holocene age for the latter
(KROPELIN et al. 2016a). This discrepancy might
be explained by the sample material used for
radiocarbon dating. As part of previous work, gas-
tropods, characeae, and a calcareous crust have
been used (SOULIE-MARSCHE et al. 2010: 337),
while the recently obtained Holocene radiocarbon
ages are based on AMS dating of charcoal samples
(KROPELIN et al. 2016a). As a consequence, caution
is also advised with regard to age information on
other archives obtained from calcareous material
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(e.g. the “middle terrace” in the Tibesti Mountains;
JAKEL 1979).

Regardless, while not entirely excluding a Terminal
Pleistocene onset of precipitation in the Eastern Sa-
hara, most lacustrine archives did not commence
until the Early Holocene, around 10,900 to 10,500 cal
BP (HOELZMANN et al. 2004: 229). With an average
rate of 0.5 to 1 km per year, the monsoonal summer
rains rapidly shifted towards the north (KROPELIN
1999: 487-489), and eventually, in the eastern part
of the study area, reached ca. 27°30" N (DARIUS &
NUSSBAUM 2007: Fig. 7). At about the same time, the
boundary of the Mediterranean winter rains may
have shifted southwards (NICHOLSON & FLOHN
1980). However, the timing and contribution of the
latter remains less certain (R. KUPER & KROPELIN
2006. KINDERMANN et al. 2006). With renewed
precipitation, the Sahara turned into a savannah-
like environment, dotted with temporary rivers and
lakes. Estimates of annual precipitation amount to
50-100 mm (NEUMANN 1989) for the central part of
the study area, and up to 200 mm for a surround-
ing area up to 30° N and down to 20° S (PACHUR
& ALTMANN 2006: 562-564) [Fig. 10]. In the West-
ern Desert of Egypt, these conditions supported
contracted desert vegetation (NEUMANN 1989) and
fauna comprising gazelle and hare, but also larger
bovids such as addax and oryx (VAN NEER & UERP-
MANN 1989. GAUTIER 2001. GEHLEN et al. 2002).
Higher rainfall in the study area is supposed to have
only affected coastal areas and mountain regions,
such as the Gilf Kebir and the Tibesti Mountains. Es-
timates for the Cyrenaica and the Tibesti Mountains
even exceed 400 and 800 mm per year, respectively.

Recent, albeit largely unpublished results of
the analysis of varved (seasonally laminated) de-
posits from Lake Yoa at Ounianga Kebir (northern
Chad), covering almost the entire Holocene, indi-
cate that the “re-greening” of the Saharan desert
was a “rather slow” process, starting around 10,500
cal BP (KROPELIN et al. 2016b). This corresponds to
the results of analyses of charcoal samples from the
Acacus Mountains in southwest Libya and the Egyp-
tian Western Desert, which indicate that tropical
species appeared comparatively late, suggesting a
slow rise in temperatures during the Early Holocene
(CASTELLETTI et al. 1999. NEUMANN 1989. NEU-
MANN & UEBEL 2001). Furthermore, the record of
Lake Yoa shows that short-lived climate events, such















the Iberomaurusian and the earliest bladelet indus-
tries in the Nile Valley (SCHILD & WENDOREF 2010:
116) are such that connections along the Mediter-
ranean coast are assumed (GARCEA 2013: 426), the
idea of a “widespread, and very generalised, basic,
early Iberomaurusian complex” (CLOSE 1980-1981:
102) might not be too far-fetched.

4.3. Nile Valley

4.3.1. Terminal Pleistocene industries, subsistence,
and land-use

In contrast with the aforementioned generally con-
sistent technology of North African Epipalaeolithic
assemblages and the rather homogeneous record
of Terminal Pleistocene Maghreb and Cyrenaica,
the archaeological record of the Nile Valley during
MIS 2 seems highly heterogeneous. Within the past
almost 100 years of research, more than a dozen in-
dustries have been identified for this period between
Middle Egypt and the Second Cataract in northern
Sudan. While some of them are true bladelet in-
dustries, others contain a large amount of blades or
flakes and yet others are pure flake industries. Today,
several of them are either considered to be of pre-
Epipalaeolithic age or are even rejected as industries
(SCHYLE 1990. VERMEERSCH 1992. CLOSE 2002).

4.3.1.1. The 25"-21% millennia cal BP (Fakhurian,
Kubbaniyan, Dabarosan, Gemaian, Halfan,
Idfuan)

Lithic industries

The oldest age determinations of a backed bladelet
industry in the Nile Valley derive from the
“Fakhurian-related” assemblages of Wadi Kub-
baniya in Upper Egypt and fall between ca. 24,900°

3 In the following, for the sake of simplicity, radiocarbon
dates are in general reported as calibrated years BP without
standard deviation, rounded to the nearest 100 years. Laboratory
dates were calibrated using CalPal 2-D dispersion calibration,
version 2016.2 (WENINGER & JORIS 2008) with the Intcal13 dataset
(REIMER et al. 2013).

(SMU-1037) and 23,800 (SMU-1136) cal BP (HAAS
1989: 276. SCHILD & WENDORF 2010: 107). The
actual Fakhurian was defined by LUBELL (1974),
analysing Epipalaeolithic sites from the area of Isna
[Fig. 13]. The only reliable radiocarbon date of the
Fakhurian at Isna derives from site E71K1 and is
23,690 + 225 cal BP (SMU-1816) (WENDOREF et al.
1997: 12). Assemblages of both areas are charac-
terised by the production of bladelets and flakes
from single and opposed platform cores* and also
show resemblances in toolkits, which are domi-
nated by backed bladelets, numerous of which®
have Ouchtata retouch, followed by pieces with
continuous retouch, notches and denticulates, and
double-backed perforators (WENDORF & SCHILD
1989: 792; 805). However, the quality of tool manu-
facturing is regarded as a major difference between
these closely related industries. The Fakhurian
toolkits consist of “elegant” backed bladelets and
perforators, whereas tools of Fakhurian-related as-
semblages are “much less well made” (ibid.: 792).
The Fakhurian is followed by the Kubbaniyan,
which is known from the area of Isna up to the First
Cataract at Aswan [Fig. 14]. It was defined there
on the basis of numerous sites in Wadi Kubbaniya
(ibid.), which provided a plethora of radiocarbon
dates, ranging from 22,900 (SMU-1157) to 20,100
(SMU-1221) cal BP (HAAS 1989: 276f. SCHILD &
WENDORF 2010: 107. BANKS & SNORTLAND 2013).
The lithic technology of Kubbaniyan assemblages
in general is characterised by the production of
bladelets and flakes from opposed and single plat-
form cores. While earlier assemblages indicate
careful core preparation, comprising crested blades,

4  Cores made of quartz from “Fakhurian-related” assem-
blages of Wadi Kubbaniya - often fragmentary and unidentifiable
or unpatterned multiple platform cores (WENDORF & SCHILD
1989: 790) — are not considered, as less effort was expended on
controlling flaking patterns compared to other raw materials
(BANKS 1989b: 330).

5 F. Wendorf & R. Schild note that Ouchtata bladelets are
uncommon in Fakhurian-related assemblages (WENDORF &
SCHILD 1989: 790) and only “some” of the backed bladelets
from the Fakhurian at Isna are Ouchtata retouched (ibid.: 805).
However, > 40 % of the backed bladelets from site E81-3 in Wadi
Kubbaniya show Ouchtata retouch (BANKS 1989a: 317) and most
of the Fakhurian assemblages from Isna comprise > 50 % “finely
retouched bladelets” (LUBELL 1974. SCHYLE 1990: 106).
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Fig. 13 Lithic material from the Fakhurian, site Isna E71K5, Egypt (after LUBELL 1974). Scale 4/5.

later Kubbaniyan sites, especially near Idfu (e.g.
E71P1; but see PAULISSEN & VERMEERSCH 1987:
51), are said to contain Levallois and Halfa cores
(see below; SCHILD & WENDORF 2010: 107). The
occurrence of the microburin technique is consid-
ered accidental, as only one atypical microburin,
one piquant-triédre, and two backed bladelets (Tixier-
Types 55 and 62) featuring microburin scars have
been found (CLOSE 1989: 426-455). Backed bladelets,
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mostly Ouchtata variants of Tixier-Types 63, 66, and
67, dominate the earlier toolkits with sometimes
more than 80 % of all retouched artefacts. However,
at some of the later sites, scaled pieces show high
frequencies. A characteristic feature of the Kub-
baniyan is the occurrence of grinding stones, some
with traces of red ochre, bone points, and ostrich
eggshell beads (WENDORF & SCHILD 1989: 794-799.
SCHILD & WENDORF 2010: 107).



Fig. 14 Lithic material from the Kubbaniyan, site Wadi Kubbaniya E-78-3, Layers 18+, Egypt (after CLOSE 1989). Scale 4/5.

Four other Nile Valley industries, which are supposed
to fall within the time frame of the Fakhurian and the
Kubbaniyan (ca. 24,900-20,100 cal BP), are more or
less controversial: the Dabarosan, Gemaian, and Hal-
fan in Lower Nubia, as well as the Idfuan in Upper
Egypt. While the Dabarosan has apparently been dis-
missed as an industry (cf. WENDORF & SCHILD 1975:
142 and SCHILD & WENDORF 2010: 95-102), the re-
mainder are still being discussed today. Besides being

a “strange collection of lithics” (ibid.: 96), consist-
ing of Levallois, Halfan, and Nubian Levallois cores,
scrapers, denticulates, and a few backed bladelets, R.
Schild and F. Wendorf consider the Gemaian as a Late
Palaeolithic industry, probably dating from before
22,000 cal BP. Due to a lack of radiometric dates and
the macrolithic character of Gemaian assemblages, P.
Vermeersch classifies it as a Middle Palaeolithic or
“transitional” industry (VERMEERSCH 1992: 111).
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Fig. 15 Lithic material from the Halfan (stage IV), site Wadi Halfa 443, Sudan (after MARKS 1968). Scale 4/5.

The Halfan in Lower Nubia is supposed to be a
contemporaneous equivalent of the Kubbaniyan
in Upper Egypt, dating from between 23,100
(WSU-332) and 21,300 (SMU-576) cal BP¢ [Fig. 15]
(WENDORF & SCHILD 1989: 806f.). It is a bladelet
industry with the addition of Levallois and Halfan

6  Tworadiocarbon measurements of about 18,000 (GXO-576)
and 30,000 (GXO-410) cal BP show large standard deviations
and were rejected as either too young or too old (WENDORF &
SCHILD 1989: 807).
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technology, a variant of the Levallois core prepa-
ration, including the removal of small flakes or
bladelets from the distal end, leading to square
tipped flakes (MARKS 1968: 394f.). On the basis of
technological and typological attributes, the Hal-
fan was divided into five successive stages, which
are characterised by a change from Halfan flake
to bladelet production (ibid.: 454-457). According
to P. Vermeersch, only assemblages of the later
stages, III-V, which are dominated by single plat-
form cores and blunt backed bladelets (some with
Ouchtata retouch), belong to the Late Palaeolithic,
or Epipalaeolithic, following the terminology pro-
posed in this study. The remainder, i.e. stage II



— as stage I is entirely hypothetical - is considered
as late Middle Palaeolithic (VERMEERSCH 1992:
112; 134).

Another industry contemporaneous with the
Kubbaniyan is believed to be the Idfuan in Upper
Egypt. Its radiocarbon dates, belonging to the 224
and 21% millennia cal BD, are regarded as minimal
ages (SCHILD & WENDORF 2010: 111). As some
original Idfuan assemblages were later assigned
to other Nile Valley industries, the name Idfuan
remains valid for only a few assemblages of sites
near Idfu and Isna (WENDORF & SCHILD 1989:
807-809. VERMEERSCH 1992: 134). None of them
is fully described, but according to WENDORF &
SCHILD (1989: 807) these are characterised by a
flake and blade production and the occurrence of
Levallois and Halfa technology, as well as a few re-
touched pieces and denticulates. In a recent study
of one of these assemblages (E71P1A), evidence
for the mixing of different techno-complexes was
found; while Levallois and discoidal cores are
heavily patinated, lithics of blade technology are
comparatively fresh (LEPLONGEON 2015). Thus,
the recommendation not to use the Idfuan as a tax-
onomic unit (VERMEERSCH 1992: 134) seems even
more appropriate.

To sum up, the Dabarosan, Gemaian, and the Id-
fuan as currently defined are, if they are industries
at all, by no means Epipalaeolithic. The Halfan,
however, shows, at least in its later stages, a consid-
erable bladelet component, so that it seems justified
to classify in particular assemblages of stages IV
and V as Epipalaeolithic. Like the Fakhurian and
the Kubbaniyan in Egypt, the “late Halfan” is a
bladelet industry with backed bladelet dominated
toolkits. The amount of Ouchtata bladelets in Hal-
fan assemblages is considerably lower than in the
Fakhurian and Kubbaniyan, but may result from
diverging criteria used to record the artefacts. As
D. Schyle pointed out, several of A. Marks’ “backed
microblades” in Halfan assemblages (e.g. MARKS
1968: 447, Fig. 30a—g) would have been classified
as Ouchtata retouched bladelets by other scholars
(SCHYLE 1990: 109). For some of the later Halfan
sites published by A. Marks (sites 443 and 1028), A.
Close states, based on personal examination of the
assemblages, that “at least half, and more proba-
bly a large majority” of the backed bladelets had
Ouchtata retouch (CLOSE 1977: 125; 129).

The largest differences between the three indus-
tries, Fakhurian, Kubbaniyan, and “late Halfan”,
can be found in technology. While assemblages of
all three industries are characterised by bladelet
production from single and opposed platform
cores, only Halfan and some Kubbaniyan assem-
blages show evidence of Levallois and Halfan tech-
nology (WENDORF & SCHILD 1989. MARKS 1968).
For some of these assemblages one might suppose
an admixture of Middle Palaeolithic/Middle Stone
Age material, as the above mentioned case of the
“Idfuan” site E71P1A has shown. For others, this is
explicitly excluded and it is stated that Kubbaniyan
assemblages from Wadi Kubbaniya, as well as from
Middle Egypt, are said to contain fresh Levallois
cores, found in situ (WENDORF & SCHILD 1989:
796).

Subsistence and land-use

Concerning information on subsistence economy, no
other stage of the Nile Valley Epipalaeolithic pro-
vides such ample data as the Kubbaniyan. Extensive
work and excellent preservation at Wadi Kubbaniya
has led to the recovery of a wide range of plant food
remains, rich faunal assemblages, including fragile
remains of small fish, and even charred human faeces.
These finds suggest a subsistence strategy based on a
broad spectrum of resources. While large mammals
were of minor importance, birds and fish, especially
catfish, eel, and tilapia, as well as wetland tubers,
played a major role (GAUTIER & VAN NEER 1989.
HILLMAN et al. 1989. WENDORF & SCHILD 1989.
WETTERSTROM 1993). Among the latter, nut-grass
(Cyperus rotundus) was abundant, the processing of
which is indicated by chemical analysis of a lower
grinding stone (C. E. R. JONES 1989).

The variety of faunal and floral remains and their
distinct harvest and hunting seasons, along with
different locations of the sites, suggest that Wadi
Kubbaniya was used for most of the year, with the
probable exception of the low-water period in spring
and the peak flood of the Nile in mid-August to early
September. Long distance mobility or supraregional
contacts of the Kubbaniyan people are implied by the
occurrence of “Egyptian flint”, which was most likely
to have been imported from the Eocene scarp near
Isna, about 150 km downstream from Kubbaniya
(WENDORF & SCHILD 1989).
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4.3.1.2. The 20"-17" millennia cal BP
(Ballanan-Silsilian, Sebekian)

Lithic industries

The earliest Epipalaeolithic of the Nile Valley
— Fakhurian, Kubbaniyan and “late Halfan” - is fol-
lowed by the Ballanan in Nubia (WENDORF 1968a)
and the Silsilian in Upper Egypt (P. E. L. SMITH
1966b). As both industries provided resembling
lithic assemblages and are thought to be of similar
age, they are subsumed under the name Ballanan-
Silsilian [Fig. 16] (WENDORF & SCHILD 1989: 809f.).
This industry extends from Ballana, close to south-
ern border of Egypt, to Deir el-Fakhuri near Isna,
and is dated between 19,100 (Gd-2094) and 18,500
(Y-1376) cal BP, based on two radiocarbon measure-
ments on charcoal samples from Wadi Kubbaniya
(KOBUSIEWICZ 1989b) and Gebel Silsila (PHILLIPS
& BUTZER 1973: 352).7 The technology is charac-
terised by bladelet, blade, and flake production
from single and opposed platform cores; Levallois
or Halfan technology is absent. The microburin tech-
nique is frequently attested; toolkits are comprised
mainly of truncated bladelets (Tixier-Type 80) and
backed bladelets, often arch-backed (Tixier-Type
55), though only rarely featuring Ouchtata retouch.
A few backed bladelets show piquant-triédres and
have been classified as La Mouillah points (Tixier-
Type 62). Endscrapers are rare, while burins are
more common (SCHILD & WENDORF 2010: 98-
101. PHILLIPS & BUTZER 1973: 377f. KOBUSIEWICZ
1989a. WENDORF & HILL 1989).

Broadly contemporaneous with the Ballanan-
Silsilian is the Sebekian, which is only known from
site Gebel Silsila 1-11I in Upper Egypt (P. E. L. SMITH
1966a). Five incoherent radiocarbon dates place its
occupation somewhere between 19,400 (M-1551) and
16,400 (M-1641) cal BP (PHILLIPS & BUTZER 1973:
352). According to K.W. Butzer, it differs from the
Silsilian as it provides longer blades and lacks mi-
croburins (BUTZER 1997: 155). As no other sites of

7 Two problematic radiocarbon ages from a Ballanan (WSU-
329) and a Silsilian (I-5180) site have been omitted (WENDORF
& SCHILD 1989: 810). (Note that PHILLIPS & BUTZER 1973: 371
reject the charcoal date Y-1376 as too old and accept the younger
date 1-5180, which, however, was measured on shell.)
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this industry have been found to this day, it does not
seem reasonable to keep the Sebekian as a distinct
entity. D. Schyle assumes that post-depositional pro-
cesses or functional distinctions might account for
technological differences from the (locally underly-
ing) Silsilian (SCHYLE 1990: 117).

Subsistence, land-use, and rock art

Subsistence economy during the Ballanan-Silsilian
in the Kom Ombo region was based on mixed
resources, including fish, birds, and mammals. In-
formation from the aforementioned site of Gebel
Silsila 1-I1I suggests winter as well as summer occu-
pation (PHILLIPS & BUTZER 1973: 366. HUYGE 2009:
112). Rock art in the vicinity of Ballanan-Silsilian
sites (GS-IIT and GS-2BII) near Qurta, about 15 km
north of Kom Ombo, was recently dated to MIS 2.
OSL dates on sediment covering the images suggest
a minimum age of ca. 15,000 calendar years, thus
providing the first solid evidence for pre-Holocene
rock art in North Africa. Based on the weathering
of the engravings, which must have occurred be-
fore their burying, an age of ca. 19,000 to 17,000
calendar years is proposed (HUYGE et al. 2011),
thus corresponding to the age of the Ballanan-
Silsilian. Beyond that, the faunal assemblages of
the Ballanan-Silsilian sites closely match the de-
picted animals, comprising primarily aurochs, but
also fish, bird, hippopotamus, and other mammals
(HUYGE 2009: 110-112).

4.3.1.3. The 17"-14" millennia cal BP (Afian, Sebilian,
Qadan, Isnan, Menchian)

Lithic industries

The Afian follows the Ballanan-Silsilian at several lo-
cations downstream from Wadi Kubbaniya [Fig. 17].
Its northernmost site, Makhadma 4, is located in the

8  According to F. Wendorf and R. Schild, blades make up
between 30 % and 15 % in Afian assemblages at five sites near
Isna (WENDORF & SCHILD 1976: 281). However, in a more detailed
publication on these assemblages, CLOSE et al. (1979) do not
differentiate between flakes and blades.
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Fig. 16 Lithic material from the Ballanan-Silsilian, sites Wadi Kubbaniya E-84-2 (1-16, 26-29) and Wadi Kubbaniya E-78-5e (17-25),

Egypt (after WENDORF & HILL 1989. KOBUSIEWICZ 1989a). Scale 4/5.

Qena bend of the Nile. Several radiocarbon dates
were used to place the Afian between ca. 16,400
(Y-1447) and 14,400 (GrN 12981) cal BP (SCHILD &
WENDOREF 2010: 111; but see below). Typical Afian
assemblages are characterised by bladelet and flake
production from single and opposed platform cores;
occasionally, so called “bent Levallois” cores have
been observed. However, elongated blanks form only
a minor component of the debitage.® The microburin

technique is frequently attested at some sites. Tools
consist of atypical geometric microliths, including
triangles, lunates, and trapezes, as well as trun-
cated, backed and truncated, and backed bladelets.
Perforators and burins are rare, while endscrapers
show variable frequencies (VERMEERSCH 1992: 136.
SCHILD & WENDORF 2010: 111). The assemblage
of Makhadma 4, however, is dominated by blade
(sensu stricto) production from single platform cores
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Fig.17 Lithic material from the Afian, site Isna E71K18C, Egypt (after CLOSE et al. 1979). Scale 4/5.

and lacks microburins. Tools are mainly macrolithic, ability of raw material — which is comparatively
including burins, notches, and denticulates (VER- abundant at Makhadma — and differences in site
MEERSCH et al. 2000b). These technological and function (CLOSE 2005: 48). However, as further tech-
typological distinctions can be ascribed to the avail- nological differences have recently been revealed
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between the (undated) Afian type site E71K18(C)
and Makhadma 4, the radiocarbon dates of the latter
site, ranging from 15,500 (GrN 12034) to 14,400 (GrN
12981) cal BP, should be used only with reservations
to position the Afian chronologically (LEPLONGEON
2017).

Four other industries, which are supposed to
follow the time frame of the Ballanan-Silsilian, are
controversial to some degree: the Sebilian, Qadan,
Isnan, and Menchian. For many decades, the Se-
bilian was the only Palaeolithic industry in the
Nile Valley that was placed after the Middle Palae-
olithic, and was initially regarded as a counterpart
to the European Upper Palaeolithic (see P. E. L.
SMITH 1966a: 33. SCHYLE 1990: 169). It was defined
by M.E. Vignard in the 1920s and was initially di-
vided into three chronological stages (VIGNARD
1923), a scheme which was later abandoned. The
remaining Sebilian stage I is a flake industry featur-
ing Levallois and Discoidal technology, which was
found at several sites between Nubia and Middle
Egypt (WENDORF & SCHILD 1989: 812-814. VER-
MEERSCH 1992: 139-141). Based on stratigraphic
observations and (problematic) radiocarbon ages,
which are regarded as minimal ages, R. Schild
and F. Wendorf estimate an age of around 14,500
cal BP for the Sebilian (SCHILD & WENDORF 2004:
456f. 2010: 101f.). However, as stratigraphic infor-
mation on the respective sites is not conclusive’, E.
Paulissen and P. Vermeersch suggest a late Middle
Palaeolithic age for the Sebilian, which corresponds
to an age estimation already proposed by G. Caton-
Thompson in 1946 (CATON-THOMPSON 1946: 117.
PAULISSEN & VERMEERSCH 1987: 50-53). Even A.
Close, a member of the CPE, then headed by F.
Wendorf and R. Schild, takes into consideration a
much older age for the Sebilian (CLOSE 2002: 32).
Thus, there appears to be no need to reconstruct a
reappearance of Levallois technology or “influxes”
from the south (MARKS 1975: 451. WENDORF &
SCHILD 1975: 147. 1989: 814).

9 F. Wendorf and R. Schild, for example, use information
from a mixed Kubbaniyan-Sebilian surface site (E-84-1) at Wadi
Kubbaniya (WENDORF & SCHILD 1989: 813). “Aeolized” Sebilian
artefacts supposedly deriving from a previously higher surface
are said to be younger than fresh Kubbaniyan artefacts (HILL
et al. 1989: 366f.), a somewhat questionable interpretation.

Several assemblages located between Abka, near
the Second Cataract at Wadi Halfa, and Wadi
Kubbaniya were assigned to the Qadan. The ra-
diocarbon dates associated with this industry are
not consistent; however, two of these dates are
used to place the Qadan between 17,500 (WSU-315)
and 16,500 (Pta-116) cal BP (SCHILD & WENDORF
2010: 98).1° The Qadan is characterised as a “mi-
crolithic” flake industry (VERMEERSCH 1992: 141).
Lithic assemblages are dominated by flake and
bladelet production from single and opposed plat-
form cores, although the production of elongated
blanks constitutes only a nominal part. Discoidal
and Levallois technology is rare, but present in the
form of cores and points. Moreover, the adjective
“microlithic” does not indicate tool assemblages
characterised by geometric microliths, but a high
proportion of tools less than 30 mm, i.e. even tools
such as scrapers, scaled pieces, etc. (e.g. SHINER
1968:564-611. Common tools are fully arched, “sub-
triangular”, as well as pointed and arched flakes
with thick backs (SCHILD & WENDORF 2010: 98).
Microburins are extremely rare (SCHYLE 1990: 193).
With regard to the occurrence of Levallois technol-
ogy, P. Vermeersch reminds us that most of the
Qadan assemblages are surface collections (VER-
MEERSCH 1992: 141). Based on this fact, the lack
of unambiguously dated assemblages, and typo-
logical similarities to Mid-Holocene assemblages
from the Western Desert of Egypt and the “Khar-
toum Mesolithic”", D. Schyle is, with good reason,
sceptical about the assignment of the Qadan to
the Pleistocene Epipalaeolithic of the Nile Valley
(SCHYLE 1990: 190f.).

This scepticism has major implications, in that
the famous burial ground of Site 117 at Gebel
Sahaba — often cited as the earliest evidence of
inter-communal violence (WENDORF 1968b. JUDD
2006: 153) — is linked to the Qadan. As “the ge-
ologic situation at Site 117 was not favorable for
determining the age of the skeletons” (WENDORF

10 The younger radiocarbon date of 16,540 + 840 cal BP (Pta-
116) was obtained on collagen from Burial 43 of Jebel Sahaba
(WENDORF & SCHILD 1989: 815) and can be questioned (see
below).

11 Relevant tools are triangular points and fully arch-backed
flakes or segments (SCHYLE 1990: 193).
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1968b: 990), “associated artifacts”, assigned to the
Qadan industry, were used for estimating their age
(WENDORF 1968b: 990). As a consequence, the dat-
ing of these burials, based on the associated finds,
needs to be questioned (see also HONEGGER 2008:
164). About 20 years after the original skeletal as-
sessment by ANDERSON (1968), a radiocarbon age
of 16,540 + 840 cal BP (Pta-116) was published,
which had been obtained on collagen from Burial
43 of Jebel Sahaba (WENDORF & SCHILD 1989: 815).
Since no further information on this date has been
reported, it should be viewed with caution (see
also DITTRICH 2011: 172). A more recent attempt
at dating the skeletal remains was unsuccessful
due to contamination by consolidants used in the
original reconstructions of the bones (JUDD 2006:
153£.). Most recently, however, radiocarbon dating
of apatite from four skeletons yielded several ages
from a period between ca. 13,500 and 8,100 cal
BP (ZAZZO 2014). Since apatite ages are usually
younger than reference ages, the new radiocarbon
dates are considered as minimum dates (ibid.: 175).
Considering the fact that bioapatite can in principle
also be contaminated by old carbonates (CHERKIN-
SKY 2009), these dates should also be viewed with
caution. Consequently, a Holocene age of the burial
ground, as suggested by DITTRICH (2011), cannot
be excluded (for further discussion, see ibid.: 170-
172).

Isnan and Menchian are probably synonyms de-
scribing a potential industry occurring from Wadi
Kubbaniya down the Nile to Nag Hammadi, west
of Qena (SCHYLE 1990: 185). Based on radiocar-
bon dates and geomorphological considerations
(see Chapter 3) the age of the Isnan is estimated to
be between 14,600 (SMU-1032) and 14,100 (GrN-
12029) cal BP (SCHILD & WENDORF 2010: 112.
VERMEERSCH 1992: 141). Its technology is charac-
terised by flake production using the hard hammer
percussion technique. Toolkits are dominated by
endscrapers on flakes (up to 65 %); microliths are
present at only one site (E71K22). None of the
Menchian sites and only a few of the Isnan sites are
published, most of them being surface sites, pro-
viding possibly mixed collections (SCHYLE 1990:
185-190). Thus, a conclusive validation of these ex-
ceptional assemblages — in particular compared to
other bladelet based Epipalaeolithic industries — is
hardly possible. However, more recent evidence
from the sites Makhadma 2 and Abadiya 3, (tenta-

tively) assigned to the Isnan (VERMEERSCH et al.
2000a. 2006), emphasises the technological charac-
teristics mentioned above, as well as the importance
of endscrapers among the retouched tools. The
radiocarbon dates for site Abadiya 3 would even
extend the duration of the Isnan from 14,700 (KIA-
14813) to 13,400 (KIA-14812) cal BP (VERMEERSCH
et al. 2006: 397).

In summary, the record of the later part of the Pleis-
tocene Epipalaeolithic is scanty. While the Sebilian,
the Qadan, and the Menchian are either inade-
quately dated, apparently a result of palimpsests, or
suffer from insufficient publication, for the time be-
ing, only the Afian and, with reservations, the Isnan
can be regarded as techno-typologically defined
industries. Even though Afian assemblages consist
of surface collections, their consistency makes seri-
ous mixture with other industries rather unlikely
(SCHYLE 1990: 180). Evidence from the recently
excavated but only partly published site of WK
26 in Wadi Kubbaniya, featuring a flake-oriented
assemblage with geometric microliths, including
large isosceles triangles and dated to 16,300-13,900
cal BP (BANKS et al. 2015), might provide further
support for the Afian as a taxonomic unit.

Subsistence and land-use

Substantial information on subsistence in the Nile
Valley from the 17 to the 14" millennia cal BP is
provided by the roughly contemporaneous sites
of Makhadma 4 and Makhadma 2, assigned to the
Afian (but see above) and the Isnan, respectively
(VAN NEER et al. 2000). Both sites were occupied in
the 15" millennium cal BP, during the stage of the
“Wild Nile” (Chapter 3.1), positioned on higher
grounds, out of reach of the highest flood levels.
Their faunal assemblages indicate the exploitation
of molluscs, birds, and mammals, but first and
foremost of fish, in particular catfish and tilapia.
Based on species composition, size distribution,
and growth ring analysis of otoliths, VAN NEER et
al. (2000: 282-285) suggest that Makhadma 4, and

12 Initially, the assemblage of Gebel Silsila 2B-I was assigned to
the Sebilian (CLOSE 1988: 150).
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Fig.24 Lithic material from the El Nabta stage, site Nabta Playa E-75-6, Egypt (after WENDORF & SCHILD 1980). Scale 4/5.

during the 10* millennium cal BP has also been ob-
served in the Great Sand Sea of Egypt, where the
local unit Regenfeld B is characterised by elongated
scalene triangles in association with radiocarbon
dates between ca. 9700 and 9600 cal BP (GEHLEN et
al. 2002: 100)."”

Sites associated with the El Ghorab stage provide
the earliest Holocene evidence in several parts of

the study area. Besides the above mentioned “Dyke
Area” (SCHILD & WENDORF 1977: 113-147), these
include two sites located in the Gilf Kebir (SCHON
& CZIESLA 1996: 353-369) and on the Abu Muharik
Plateau (KINDERMANN 2010: 395-400), as well as a
large site in central Libya (J. KUPER 2011; see Chap-
ter 6.5.1). The latter is radiocarbon dated to the
second half of the 10" millennium cal BP. Another as-
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semblage showing striking parallels to the El Ghorab
stage stems from the site of ML1 at ‘Ayn-Manawir,
south of Kharga Oasis. However, its radiocarbon
ages, around the mid-9" millennium cal BP, are in
conflict with this association (BRIOIS et al. 2008: 137;
see Chapter 7).

In the region of Nabta Playa and Bir Kiseiba,
the El Ghorab stage is followed by the El Nabta
stage. A plethora of radiocarbon dates from five
sites across the two areas cluster around 8900
cal BP, with a range of 9240 + 140 (Gd-6260) to
8605 + 145 cal BP (Gd-6257; SCHILD & WENDORF
2001: 52). The lithic technology of El Nabta assem-
blages corresponds to that of the preceding stage,
although blade (sensu lato) debitage is somewhat
less frequent compared to El Ghorab assemblages.
Likewise, the toolkits feature similar types, but
their proportions differ significantly: domestic
tools like burins, perforators, and continuously re-
touched pieces outnumber backed bladelets and
geometric microliths [Fig. 24]. The latter show a
tendency towards less elongated types. Upper and
lower grinding stones as well as ostrich eggshell
beads are common (WENDORF et al. 1984. 2001),
while bone artefacts are present (e.g. WENDORF &
SCHILD 1980: 117) but extremely rare. Pottery is
also scarce but reportedly more abundant than in
the preceding stages of El Adam and El Ghorab (see
Chapter 4.5.3). An increase in macrolithic blade
tools noted among the El Nabta assemblages has
also been observed in the unit of Regenfeld C,
which is radiocarbon dated between ca. 9300 and
8800 cal BP (GEHLEN et al. 2002: 100).

It is during the El Nabta stage that evidence for
the first Holocene occupation of the Eastern Desert
of Egypt appears. The Epipalaeolithic horizon of
Tree Shelter (AHS5) yielded three radiocarbon ages
between 9100 and 8600 cal BP (VERMEERSCH et al.
2008: 62). Due to striking similarities in its lithic
assemblage and age to the Elkabian of Elkab, P.
Vermeersch assigns this horizon to the Elkabian
(VERMEERSCH 2008b: 90). It is interesting to note
that the lithic technology and typology of the Epi-
palaeolithic of Tree Shelter finds its parallels in older
assemblages of the Western Desert of Egypt, partic-
ularly in those assigned to the El Ghorab stage. The
abundance of endscrapers, on the other hand, sug-
gests similarities with El Adam lithic assemblages
(ibid.: 91). However, this might rather be explained
by functional differences (see also Chapter 7.2.2).
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Other assemblages showing striking parallels to the
stages of El Ghorab and/or El Nabta have been found
in the Sitra-Hatiyet in northern Egypt (CZIESLA
1993; see Chapter 6.1), in the Selima Sandsheet
in northern Sudan (SCHUCK 1993), and at East-
pans, south of Dakhla Oasis (GEHLEN et al. 2002:
92-96). However, all of these sites are only partly
published. Technological and especially typological
elements of these stages can be found in the possibly
mixed assemblages of the Siwan (GROSS 1980. HAS-
SAN & GROSS 1987; see also SCHYLE 1990: 273f.),
the aforementioned Masara and Midauwara units
(Chapter 4.5.2.1; McDONALD 2009), and additional
sites in the Gilf Kebir (PETRICK 2005) and the Great
Sand Sea of Egypt (KLEES 1989). Likewise, the mixed
assemblages of the Bedouin Microlithic (CATON-
THOMPSON 1952) contain lithics characteristic of the
stages of El Ghorab and El Nabta. Artefacts of the
Libyan (HESTER & HOBLER 1969), found at Dungul
Oasis, however, can only be roughly assigned to the
Epipalaeolithic period. Nevertheless, the presence
of Ounan points in the mixed Libyan assemblages
may indicate occupations of the oasis during the 10"
or 9" millennium cal BP.

In the Eastern and Western Desert of Egypt, the
end of the Epipalaeolithic period is marked by a
major shift in lithic technology. Around the mid-9*
millennium cal BP'8, several sites, ranging from the
Abu Mubharik Plateau in the north to the region of
Nabta Playa and Bir Kiseiba in the south, signal a
change from blade and bladelet towards flake ori-
ented production (WENDOREF et al. 2001. GEHLEN et
al. 2002. McDONALD 2009. VERMEERSCH et al. 2015).
Thenceforward, two different regional traditions can
be distinguished, based on lithic toolkits and in par-
ticular on types of arrowheads: a northern “(bi)facial
techno-complex”, whose extent approximates to the
occurrence of limestone formations in Egypt (KIN-
DERMANN 2010. VERMEERSCH et al. 2015), and a
southern techno-complex, characterised by trans-
verse arrowheads and other microliths, as well as

18 Epipalaeolithic assemblages of Tree Shelter and Eastpans
provided radiocarbon dates of 8575 + 90 (UtC-5388) and 8520 + 55
cal BP (UtC-5459), respectively (VERMEERSCH et al. 2008. GEHLEN
et al. 2002), while the oldest post-Epipalaeolithic assemblages of
Nabta Playa (Al Jerar) and of Mudpans (85/56) provided results
from 8600 and 8500 cal BP onwards (WENDORF et al. 2001. RIEMER
2007b).



backed points, which broadly corresponds to the Nu-
bian Sandstone formation (RIEMER 2007b). Due to a
lack of crucial sites, it is not known, for the time be-
ing, whether this separation extends to other parts of
the study area (northern Sudan, eastern Libya, north-
ern Chad), nor at what time the replacement of the
Epipalaeolithic bladelet technology occurred there.

Be that as it may, when attempting to structure
the Holocene occupation of the Eastern Sahara, it
seems appropriate to take this transition into account.
Hence, the transition from the Early Holocene to
the Mid-Holocene occupation should not be set
around 9000 cal BP, as proposed by R. Kuper (R.
KUPER 2006a), but rather around the middle of the
9" millennium cal BP.

Subsistence and land-use

As in the preceding 11" millennium, the subsistence
economy of the Epipalaeolithic groups of the 10"
and 9" millennia cal BP was based on hunting an-
imals and collecting plant foods. At Nabta Playa
and Bir Kiseiba, faunal assemblages are still domi-
nated by Dorcas gazelle and hare (GAUTIER 2001),
while sites at Regenfeld and Eastpans also show the
presence of the larger bovids, addax and oryx, re-
spectively (GEHLEN et al. 2002). In the Eastern Desert
of Egypt, the only Epipalaeolithic site, the site of
Tree Shelter, yielded a small faunal assemblage con-
taining rock dassie and Barbary sheep or ibex, as
well as a large Nilotic bivalve and four types of Red
Sea shells, the latter probably used as adornments
(LINSEELE & VAN NEER 2008). Controversial cattle
remains, already mentioned in Chapter 4.5.2.1, are
also present at El Ghorab and El Nabta sites. How-
ever, the floral remains of the El Nabta stage indicate
exploitation of a much broader spectrum of plant
species. The charred plant material of site E-75-6 in-
cludes Zizyphus fruits, legumes, and several grasses,
among them sorghum and two kinds of millet (WA-
SYLIKOWA 2001).

In the region of Nabta Playa and Bir Kiseiba it is
assumed that — as during the El Adam stage — sites
assigned to the El Ghorab stage were occupied only
during or after the summer rains, while contempo-
raneous sites to the east and to the north might have
been used during the dry season. Seasonal move-
ments could have included the Nile Valley, where
the site of Elkab represents a suitable candidate

(VERMEERSCH 1984), and/or the artesian spring ar-
eas of the oases of Dakhla and Kharga; here, based
on technology, typology, and absolute chronology,
site E-76-6 at Kharga might offer the best evidence
(WENDORF & SCHILD 2002: 47). Information from
the Eastern Desert, namely the site of Tree Shelter, is
interpreted in the same way: Elkabian groups might
have exploited the desert to the east during the wet
summer months and returned to the Nile Valley for
fishing and hunting in winter (HENDRICKX & VER-
MEERSCH 2000: 32).

Sites assigned to the El Nabta stage, however,
yielded evidence of a more permanent occupation.
Deep wells and storage pits, in conjunction with
the location of the sites in the lower parts of playa
basins, led the excavators to conclude that they were
occupied for a longer period during the dry season
(WENDORF & SCHILD 2001a: 662). Based on this
assessment it is suggested that the desert was now
used throughout the year. F. Wendorf and R. Schild
assume that the corresponding summer camps may
not have been far apart, as water would have been
abundant (WENDORF & SCHILD 2002: 44). However,
Libyan Desert Silica Glass used as raw material for
lithic production at Eastpans 95/1-2, a site broadly
contemporaneous with the El Nabta stage (GEHLEN
et al. 2002: 92-95), might be indicative of long-
distance mobility, as this material occurs naturally
exclusively in an area about 400 km to the west,
in the Great Sand Sea of Egypt (see Chapter 2.3.2)
(RIEMER 2007a).

4.5.3. Early Holocene pottery

In the area under investigation, a few sites have pro-
vided pottery finds that have been dated to the Early
Holocene by means of associated radiocarbon dates.
This involves the site of Gabrong in the Tibesti Moun-
tains (GABRIEL 1977), sites located in the region of
Nabta Playa and Bir Kiseiba (WENDOREF et al. 1984.
2001. JORDECZKA et al. 2011. 2013), and site 2-R-66
at Amara West (GARCEA et al. 2016).

In the 1960s, in the rock shelter of Gabrong (site
66/20), fragments of a small bowl decorated with
Dotted Wavy Line and dotted zigzag patterns have
been found in a layer, which was radiocarbon dated
to 8945 + 170 cal BP (8065 + 100 BP; Hv-2748) using
charcoal (GABRIEL 1977: 70). A charcoal sample re-
cently obtained from this layer (“D”) even yielded an
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age of 9940 + 140 cal BP (8830 + 30 BP; Beta-441717;
J. KUPER in prep.). As a result of this discrepancy, it
was decided to date the vessel itself, which was heav-
ily tempered organically. Since it was not possible
to date only the tempering agents, the total organic
materials of the potsherd sample (temper, clay, and
possible absorbed food residues) have been used to
obtain a radiocarbon date (“bulk sherd organics”).
The resulting age of 8420 + 35 cal BP (7620 + 40 BP;
Beta-453617) is significantly younger than the ra-
diocarbon dates obtained previously. Although the
date obtained may not necessarily date the produc-
tion of the vessel, due to the organic components in
the clay, the date may, if anything, be too old. Thus,
this date suggests a considerable temporal depth of
layer “D” of at least 1500 years. Interestingly, the ra-
diocarbon age of the Gabrong vessel corresponds to
the ages of the earliest pottery finds from the study
area beyond Nabta Playa and Bir Kiseiba (see below):
the sites of Mudpans 85/56, Eastpans 95/1-1, and
Gilf Kebir 80/7-1 (D) have yielded ceramics which
have also been dated to a period around the Early to
Mid-Holocene transition (between ca. 8500 and 8350
cal BP) (R. KUPER 1993. GEHLEN et al. 2002. SCHON
& CZIESLA 1996).

In the CPE research region of Nabta Playa and Bir
Kiseiba, at some sites pottery has been found which
has been associated with the Early Holocene stages
of El Adam, El Ghorab, and EIl Nabta, radiocarbon
dated between 10,700 and 8,600 cal BP (see Chap-
ter 4.5.2). While at some of these sites the relationship
between the pottery found and the dated material
can be questioned (e.g. E-77-7, E-79-4, E-79-8, E-80-
1; see also DITTRICH 2011: 203-206), at the recently
presented site of E-06-1 at Nabta Playa, pottery was
found in a stratified layer that has been dated to
10,200 cal BP via associated charcoal (JORDECZKA
etal. 2011. 2013). This finding, though, provides less
opportunity for questioning. However, a thorough
evaluation of the recently reported pottery finds
from Amara West needs to wait for a more detailed
publication of site 2-R-66 (GARCEA et al. 2016; see
Chapter 4.3.1.4).

In summary, with the possible exception of Nabta
Playa, pottery did not seem to have been of great
importance in the area under investigation before the
second half of the 9" millennium cal BP. At present, it
can only be speculated as to whether this increasing
occurrence of pottery is in any way related to the first
reliable evidence of domestic animals (sheep and

goat) in Northeast Africa, which occurred during
the same period (LINSEELE et al. 2016).

4.6. Summary of Terminal Pleistocene and Early
Holocene lithic technology and typology

For the most part, the Epipalaeolithic lithic technol-
ogy of Northeast Africa is rather consistent. Never-
theless the archaeological record of the Nile Valley
from MIS 2 until the end of the Pleistocene appears
at first glance somewhat heterogeneous. However,
leaving aside debatable industries and information
from potentially mixed assemblages, the evidence
becomes less puzzling. From the first Epipalaeolithic
Nile Valley assemblages of the Fakhurian up to the
Elkabian industry, lithic technology is characterised
by the systematic production of bladelets. These
blanks were struck from mostly single or opposed
platform and sometimes ninety degree cores. The
importance of Levallois and Halfan technology in
some Terminal Pleistocene assemblages is most cer-
tainly less pronounced than is commonly reported.

Besides occasional evaluation of the debitage
quality and the occurrence of crests, more precise
information on lithic technology (e.g. knapping
techniques) is rare (but see e.g. VERMEERSCH
et al. 2006. LEPLONGEON 2017). At least from
the Ballanan-Silsilian onwards, blanks for tool
production were frequently modified using the
microburin technique. Tools themselves, in partic-
ular backed bladelets and geometric microliths,
were shaped by applying abrupt, semiabrupt, or
Ouchtata retouch, the latter especially in older as-
semblages of the Fakhurian and Kubbaniyan. The
types of tools fit quite well into the typology of
J. Tixier, developed for the Epipalaeolithic of the
Maghreb (TIXIER 1963). Early assemblages (25%—
20* millennia cal BP) are characterised by partially
backed and blunt backed bladelets (Tixier-Types
63 and 67), then (19"-17*"" millennia cal BP) out-
weighed by truncated bladelets and arch-ended
bladelets (Tixier-Types 80 and 55) and later, at the
Pleistocene-Holocene boundary, by arch-backed
as well as straight backed and pointed bladelets
(Tixier-Types 56 and 45). From the end of the
10" millennium cal BP onwards (Elkabian), the
frequency of geometric microliths, in particular
elongated scalene triangles with short small sides
(Tixier-Type 95), increases.
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It may seem too simple to reason away or ignore
evidence which is in disagreement with the linear
scheme summarised above. But the general consis-
tency of bladelet technology from MIS 2 until the
9* millennium cal BP and the typological sequence
from backed bladelet to geometric microlith dom-
inated assemblages is apparent. However, there
is irrefutable evidence which is not in accordance
with this pattern: the Afian and the Isnan consti-
tute striking exceptions, as their lithic technology
is mainly based on either flake or blade (sensu
stricto) production. Likewise, toolkits of the Isnan
are characterised by a dominance of domestic tools
and a near absence of backed pieces. Toolkits of
the Afian, on the other hand, can hardly be cor-
related with Tixier’s otherwise common scheme
(TIXIER 1963), which prompted CLOSE et al. (1979)
to modify this typology for the description of re-
spective assemblages (see also SCHYLE 1990: 475).
Apart from the latter exception, a somewhat
similar development can be tracked in Cyrenaica,
where lithic technology aimed at the production of
backed bladelets from around the 17* until proba-
bly the 9" millennium cal BP. However, compared
to the Nile Valley, single platform cores are less im-
portant at Haua Fteah, unlike opposed platform
cores. Likewise, the microburin technique was less
relevant. What seems analogous to the Nile Val-
ley record is the decreasing frequency of Ouchtata
retouch over time, and the dominance of backed
bladelets amongst the tools. Besides backed and
truncated bladelets (Tixier-Type 68), earlier (East-
ern Iberomaurusian) assemblages also exhibit high
frequencies of arch-backed, blunt backed, and par-
tially backed bladelets (Tixier-Types 56, 67, and 63).
Later, the amount of geometric microliths report-
edly rises, but is still on a low level (LUCARINI &
MUTRI 2014). Moreover, these tools consist of sca-
lene bladelets in the lower Libyco-Capsian, and
of segments in the upper Libyco-Capsian, neither
of which are tool types generally accepted as ge-
ometric microliths (see CLOSE 1977: 40. TIXIER
1963: 128; Chapter 4.4.1). It follows that differences
between the two broad regions become more ap-
parent during the Holocene. However, an aspect to
be considered is that the information stated above
is solely based on the record of a single site.
While the Epipalaeolithic of the Eastern Sahara
differs from the other regions of the study area due
to its delayed onset only at the beginning of the

Holocene, thenceforward a range of resemblances
can be noticed, especially with regard to the Nile
Valley record. The lithic technology of the desert
assemblages is also based on bladelet production
from single and opposed platform cores, and the
microburin technique is frequently attested. Sim-
ilarly, toolkits of the 11" millennium cal BP are
dominated by straight and pointed (Tixier-Type 45)
and arch-backed (Tixier-Type 56) bladelets. From
the 10" millennium cal BP onwards, the quantity of
geometric microliths increases, and the elongated
scalene triangle with small short side (Tixier-Type
95) is often the most important tool type. The
increase in domestic tools at the end of the Epi-
palaeolithic, however, is a characteristic that is also
noticed in the sequence at Haua Fteah, even if
the types of important macrolithic tools — burins
in Saharan and endscrapers in Cyrenaican assem-
blages — differ.

4.7. Summary of Terminal Pleistocene and Early
Holocene subsistence and land-use

On balance, information on subsistence and land-
use from all three regions is rather fragmentary.
However, with regard to subsistence, some sites
can provide comparatively comprehensive evidence.
In the Nile Valley, the Kubbaniyan and Afian re-
lated sites of Makhadma, in particular, indicate a
subsistence strategy based on a broad spectrum of
resources comprising fish, molluscs, birds, mam-
mals, and plant foods, most notably wetland tubers.
From the 13* millennium cal BP onwards, the record
becomes thinner and points towards a lesser im-
portance of wetland or riverine resources and a
dominance of large herbivores. A. Close regards this
shift as a sharp contrast between “a sophisticated
Nilotic adaptation” during the earlier part of the Epi-
palaeolithic and “rather generic hunter-gatherers”
of the Arkinian, Shamarkian, and Elkabian (CLOSE
1996: 50-54). In contrast, ichthyofaunal assemblages
of the latter industries are characterised by a prepon-
derance of deepwater fish, which, for A. Gautier and
W. Van Neer, might be indicative of sophisticated
fishing techniques (GAUTIER & VAN NEER 1989: 153).
For the time being, it seems ambitious to reason in
one way or another, as the relevant industries from
the 13 to the 9" millennium cal BP are represented
by only three sites.
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In Cyrenaica, information on the Epipalaeolithic
subsistence economy is confined to the evidence
from Haua Fteah and Hagfet et Tera. There, the
older assemblages of the Eastern Iberomaurusian
indicate the hunting or trapping of mammals and
birds. At Haua Fteah, gastropods, seeds, legumes,
and fruits were also intensively exploited. In the
younger assemblages of the upper Libyco-Capsian,
fish and crab, as well as wild grasses, appear for
the first time.

The zoological and botanical record of the Epi-
palaeolithic of the Eastern Sahara reflects the ex-
ploitation of wild mammals, birds, and molluscs,
as well as wild plants. While older sites yielded
only small floral assemblages containing few species,
younger sites feature a broad spectrum of species
of fruits, legumes, and grasses, including, among
others, sorghum and millet. Animal remains reveal
first and foremost regional distinctions: among the
bone finds of the open plains of the Western Desert,
gazelle, hare, and also larger bovids prevail, while
the only Eastern Desert site yielded, according to ex-
pectations, mountain species, the latter comprising
rock dassie and Barbary sheep or ibex.

Hints on land-use patterns are provided by the Nile
Valley as well as the Eastern Saharan record. Several
sites of the former area suggest an occupation dur-
ing various seasons, in some cases even during most
of the year, as indicated by faunal and floral remains,
and the geomorphic position within the valley. Other
sites, though, were used for only one season. The de-
gree of mobility of these Epipalaeolithic groups is
suggested by the occurrence of lithic raw material
or non-local molluscs that — at least during the Kub-
baniyan and the Afian — may have been imported
from a distance of ca. 150 km.

Later, Early Holocene occupants of the Eastern
Sahara might have used the desert initially on a sea-
sonal basis, either after or during the summer rains,
depending on the location of the sites in relation to
the temporarily flooded playa basins. Indications for
dry season occupation during winter and spring are
lacking. Freshwater bivalves and lithic raw material
of probable Nilotic origin found in the area of Bir Ki-
seiba, as well as close resemblances between El Adam
and Shamarkian assemblages, might hint at winter
use of the Nile Valley. These finds reveal contacts
or movements on the order of at least 150 km. From
the beginning of the 9* millennium cal BP onwards,
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more substantial occupation of the desert is indicated
by larger sites at Nabta Playa and Bir Kiseiba, evinc-
ing features interpreted as wells and storage pits.
The mobility pattern might have shifted towards a
year-round use of the desert. Even if time spent at
an individual site might have increased, the level of
mobility was still high, as indicated by exotic raw ma-
terial transported from a distance of about 400 km.

Nevertheless, systematic studies on land-use pat-
terns during the Epipalaeolithic of Northeast Africa
remain lacking to the present day. Valuable be-
ginnings are either afflicted with a sparse record
(KINDERMANN 2010), or struggle with insufficiently
published assemblages (HOLL 1989) and, for the
most part, remain on a general level (e.g. HASSAN
& GROSS 1987).

4.8. Conclusion

This chapter has presented a brief review of the ar-
chaeological record of Northeast Africa from the
Terminal Pleistocene to the Early Holocene. It has
become clear that the lithic technology of the three ar-
eas concerned is rather consistent — apart from a few
exceptions — for a period of more than 10,000 years.
Only the variability in core typology and the appli-
cation of the microburin technique reveal regional
or diachronic idiosyncrasies. Similarly, lithic assem-
blages also show typological parallels in the three
areas, even though toolkit compositions may vary
considerably. Holocene assemblages of Cyrenaica,
for example, show a somewhat different develop-
ment from contemporaneous Eastern Saharan or
Nile Valley assemblages. Besides lithics, other classes
of material culture consisting of artefacts made of
bone or ostrich eggshell can be found throughout
the Epipalaeolithic sequence, even if absent at sev-
eral sites. Likewise, the use of coloured minerals
(red ochre) is only attested sporadically, although it
is present in all three areas, in Pleistocene as well
as in Holocene assemblages (Kubbaniyan, Elkabian,
upper Libyco-Capsian; see J. KUPER 2011 and Chap-
ter 6.5.1). Pottery, however, is found at only a few
sites that have provided Early Holocene radiocarbon
dates, and might not have been of great importance
during the Epipalaeolithic period. The number of
pottery finds only increases after the end of the
Epipalaeolithic, from the second half of the 9* mil-
lennium onwards.



Comprehensive information on subsistence econ-
omy is limited, but a few well preserved sites in
the Nile Valley, Cyrenaica, and the Eastern Sahara
indicate the exploitation of a broad spectrum of
animal and plant resources, which, in part, had al-
ready begun during the LGM. The paucity of faunal
and floral remains at many sites may be related to
site function but is also a reflection of unsuitable
preservation conditions. Differences in species com-
position of faunal assemblages can be explained
primarily by local habitat features: while fish was
an important resource in the Nile Valley, sites in the
mountainous regions of Jebel Akhdar in Cyrenaica
or the Eastern Desert of Egypt indicate hunting of
local Barbary sheep or ibex, while assemblages from
the open plain sites of the Libyan Desert are in turn
dominated by gazelle, hare, and larger bovids.
Terminal Pleistocene and Early Holocene hunter-
fisher-gatherer groups of Northeast Africa main-
tained a mobile way of life, even if some sites,
especially those assigned to the Kubbaniyan, may

have been used for most of the year. Finds of non-
local resources like lithic raw material or molluscs
indicate the distances covered by these groups,
most probably as part of their annual cycles. While
during the Terminal Pleistocene and the earliest
Holocene these distances amount to ca. 150 km (one
way, as the crow flies), one case of a 10" or 9" mil-
lennium cal BP desert site indicates a distance of
ca. 400 km. Information on the mobility patterns of
these groups is not available, as a thorough analy-
sis of site variability for each of the areas concerned
remains to be done.

On balance, a few Northeast African Epipalaeolithic
sites provide detailed information on material cul-
ture and subsistence economy; however, current
knowledge on this latest Palaeolithic period as a
whole is extremely limited. Based on this knowl-
edge, the Epipalaeolithic is a rather homogeneous
phenomenon with variability that may primarily re-
flect environmental and functional constraints.
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5. Methodology

This chapter presents aspects considered in the selec-
tion of the sites examined in the this study (Chapter 6)
as well as methods for data collection, analysis, and
interpretation. The latter includes theoretical con-
siderations on the classification of site types, which
will provide the essential basis for the intended re-
construction of land-use patterns. Afterwards, the
structure of the presentation of the selected sites is
outlined.

5.1. Selection of sites

As has been shown in Chapter 4, information on
Early Holocene land-use in the Eastern Sahara is
currently extremely limited. With the overall aim of
this study being to tackle this matter, new, largely
unpublished data will be presented in the following
section (Chapter 6). In the context of the University
of Cologne projects B.O.S. (“Besiedlungsgeschichte
der Ost-Sahara”), ACACIA (“Arid Climate, Adapta-
tion and Cultural Innovation in Africa”), and other
Cologne based research initiatives, numerous Epi-
palaeolithic sites have been documented. However,
for the reconstruction of Early Holocene land-use
patterns, only sites meeting certain requirements
may be considered: this includes that sites should
be suggestive of monophase occupations, mean-
ing that at least an exclusive Epipalaeolithic use
should be assumed. Moreover, in order to provide
the information referred to below (Chapter 5.5), only
sites where systematic excavations or controlled sur-
face collections have been carried out may be taken
into account. Finally, sites representing different
landscape units should be included, as the annual
territories of the Epipalaeolithic hunter-gatherers
certainly comprised different habitats.

Five research areas within the five larger land-
scape units that were briefly outlined in Chapter 2
have been chosen. These research areas, located in
the Western Desert of Egypt and central Libya, are
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of varying sizes, and may encompass a single val-
ley or the nearer or greater surroundings of an oasis.
All Epipalaeolithic sites that have been excavated in
these research areas will be presented in Chapter 6.
In addition, sites that only consist of small arte-
fact scatters, surface collections, or hearth-mounds
will be treated briefly. Occasionally, information
from assemblages in other research areas (e.g. Wadi
Shaw in northern Sudan and Regenfeld in south-
west Egypt) has also been taken into consideration
for the purpose of making technological or typologi-
cal comparisons.

During the conduct of this study, the archaeo-
logical material was partly housed in Egypt, in the
repository of the Dakhla Inspectorate of the Supreme
Council of Antiquities (Ahmed Abd Elhameed
Yousef Storage Museum), and partly in Germany
(Institute of Prehistoric Archaeology, University of
Cologne). Aside from the field documentation, frag-
mentary manuscripts and travel accounts (CZIESLA
n.d.[a]. n.d.[b]. n.d.[c]) provided valuable informa-
tion on numerous sites.

5.2. Excavation and analysis
5.2.1. Methods of excavation

Most of the sites presented in this work were exca-
vated according to the following scheme: in a first
step, finds from the surface were collected in units
of 50 x 50 cm [Fig. 34], then the sediment of the
uppermost ca. 5 cm was brushed off and sieved,
using screens with a mesh size of 3.5 mm [Figs. 34;
101]. Artefacts, bones, and charcoal were sorted
into sealable plastic bags. Afterwards, the excava-
tions were continued with artificial spits of 5 cm
thickness. In some cases, this general practice was
departed from; however, more detailed informa-
tion about the actual excavation methodology will
be provided in the relevant chapters.



5.2.2. Analysis of knapped lithic artefacts

The recording of the knapped lithic artefacts is based
on a system developed within the framework of the
Cologne projects B.O.S. and ACACIA (LINSTADTER
2005a: 41f.) that, in turn, is essentially based on the
work of the project “Siedlungsarchéologie der Alden-
hovener Platte” (LOHR et al. 1977). In a first step, the
entire assemblages were recorded in terms of quan-
tity, separated according to the smallest excavation
unit (spits of 50 x 50 cm), raw material, and artefact
type.

Raw materials have been classified according
to major rock type, such as quartzite, quartz, or
flint. The latter is used here as an umbrella term
encompassing the cryptocrystalline silicates flint
and chert, since definitions of both materials vary
significantly and “chemically and structurally chert
and flint are essentially the same” (WHITTAKER
1994: 70). Some raw material types have further
been divided into individual varieties on the basis
of macroscopic features. However, in the original
analyses of some of the assemblages (see below), a
number of raw materials have been subdivided into
a considerable number of varieties. Since some of
these varieties show a certain degree of overlap, it
appeared appropriate, in some cases, to abandon this
fine subdivision and to recombine certain varieties.

Lithic artefacts have been categorised as:

(1) debitage and cores

(2) remains of secondary modification (burins
spalls and microburins)

(3) retouched tools (domestic tools and backed
bladelets/geometric microliths)

The category of debitage was further divided into:

—  Chips <10 mm

— Chips 11-15 mm
Since there are two standards of chip size, the
debitage class “chips” is divided into two size
classes (KINDERMANN 2010: 38; compare also
CLOSE 1980: 50 with CZIESLA 1996: 156).

— Flakes (>15 mm)

— Blades (>15 mm)
Blades are flakes that are at least twice as long
as they are wide (in the direction of percussion),
and should have near-parallel edges and ridges
(ZIMMERMANN 1988: 580). This debitage class
also contains bladelets, which, according to TI-

XIER (1963), are blades having a maximum width
of 12 mm, and a maximum length of 50 mm. In-
stead of distinguishing between these two size
classes a priori, metrical data, obtained from
attribute analysis (see below), will provide infor-
mation on blank sizes.

— Preparation flakes

— Plunging blades (lames outrepassées; ibid.)

— Chunks

— Natural pieces

In a second step, the artefacts, or a sample thereof, are
individually recorded by means of attribute analysis.
For this purpose, different attribute lists according
to artefact type have been used [Appendices 7-10].

However, due to the size of the assemblages
(up to 23,000 artefacts) coupled with time and
travel constraints, only some assemblages could be
recorded according to this system. As mentioned
above (Chapter 1), many of the assemblages pre-
sented in Chapter 6 have already been studied, so
that, as far as possible, the resulting recordings or
even analyses were used. However, as these do not
fully conform to the system referred to above, the in-
formation on individual sites may vary. Differences
include, for example, the classification of debitage
classes, information on knapping techniques, and
the size range of chips. However, where possible, at-
tempts were made to mitigate this heterogeneity of
data collection by examining additional samples. In
order to ensure comparability, though, more detailed
data were sometimes presented in a summarised
form. As an example, the artefact classes of flakes
and chunks were combined in the presentation of
the overall assemblages.

With regard to the typological recording of lithic
tools, this has been accomplished for all assemblages
within the framework of this study. For this purpose,
the scheme of TIXIER (ibid.), originally developed on
Epipalaeolithic assemblages from the Maghreb, and
meaningfully applied to Epipalaeolithic assemblages
as far as Sinai and northern Sudan (CLOSE 2002: 31),
has been used.” However, it should be noted that

19 Note that, although microburins are not tools sensu stricto,
they are also listed among the tools for the sake of comparison
with other assemblages classified according to the typology of
TIXIER (1963).
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Tixier’s strict size specification for backed bladelets
was not followed. For example, among the tools of
site Ain Dalla 85/16 (Chapter 6.2.1), backed bladelets
or geometric microliths can be found, which slightly
exceed the specified maximum width of 9 mm for
such tools (see TIXIER 1963: 39).

5.3. Chaine opératoire

Following INIZAN et al. (1999), in this study, the
concept of chaine opératoire is understood from a
technological point of view. It is used with the in-
tention of deciphering the individual work steps in
lithic production that have been conducted on-site.
Therefore, at the level of lithic raw material types or
varieties, lithic artefacts will be assigned to specific
phases of the chaine opératoire. However, in general,
only the most important raw materials and /or raw
materials showing the longest chaines opératoires will
be considered. In doing so, referring to the work
of GENESTE (1985) and UTHMEIER (2004. 2006), 5
phases of the chaine opératoire will be distinguished:

Phase 0: Testing

Artefacts assigned to this phase are nodules showing
only a few irregular negatives, probably resulting
from the testing of the raw material.

Phase 1: Initial preparation

This step involves the initial preparation of cores.
This includes the creation of a striking platform and
a crest — unless the raw material provides a natural
crest. Blanks resulting from this step are flakes, both
with and without cortex?, as well as chunks.

Phase 2a: Blank production

Blanks assigned to this step are blades and bladelets
(see Chapter 5.2.2), which are considered as target
products of the Epipalaeolithic reduction sequences.

Phase 2b: Core rejuvenation

The rejuvenation of cores is indicated by the pres-
ence of core trimming elements. These may include

20 Cortex, in the following, is understood as a natural surface.
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crested flakes and blades, core tablets, and core
flanks (BREZILLON 1968: Fig. 15, 2 and 3).

Phase 3: Modification

This step involves the production of tools. Here,
only remains of secondary modification are con-
sidered indicative of on-site tool production. As
a consequence, only the production of backed
bladelets, geometric microliths, and burins can
be identified, since the manufacturing of other
tools generally does not leave any traces, apart
from small chips that are usually not preserved.
Nevertheless, as backed bladelets and geometric
microliths are of great importance among the Epi-
palaeolithic assemblages of the Eastern Sahara,
and their production is frequently attested by mi-
croburins in the majority of assemblages analysed,
the lack of remains of such production has to be
regarded as significant.

5.4. Raw material procurement

Since it can be assumed that the procurement of
raw materials among prehistoric hunter-gatherers is
based on direct access (see WENIGER 1991. RIEMER
2009: 140), information on the origin of the materials
can provide insights into mobility and the territory
covered by the Eastern Saharan groups (RIEMER
2009: 138-141). However, the allocation of the lithic
raw materials used at the sites to specific sources
or source regions was only made at the level of ma-
jor rock types. As a result, the allocation is often
associated with some degree of uncertainty. The clas-
sification of raw material distances used in this study
corresponds to commonly used distance classes in
Palaeolithic archaeology (GENESTE 1988. UTHMEIER
2004):

Local (<5 km): The specific source of the raw material
must either be known (see Fig. 3) and located less
than 5 km distant from the site, or the material must
be identified as local by the excavator.

Regional (5-20 km): A source of the raw material
must either be known within a radius of 5 to 20 km,
or the material may be available, according to the
geological map, in the vicinity of the site — unless
the latter can be excluded on the basis of additional
information.



Trans-regional (>20 km): This includes raw materials
for which no source is known within a radius of
20 km and which is not to be expected according to
the geological map.

5.5. Potential Epipalaeolithic site types

An essential step in reconstructing hunter-gatherer
land-use patterns is to understand the role of an
individual site in a wider settlement system. What
is necessary, to that end, is to assess the questions
of what happened at a site and for how long. Closely
related to these issues is the question of how often, and
the problem of palimpsests. In general, information
from a variety of sources can be used to address
these questions. However, as the sites analysed in
the present study are open-air locations, where the
presence of organic material and/or evident features
depends to a great extent on natural factors, the
reconstruction of site function has to rely primarily
on lithic assemblages. Three types of information
shall be extracted from the assemblages to assess
site function: (1) the number of occupations, (2) the
duration of occupation, and (3) the activities carried
out at a site.

5.5.1. Number of occupations and the palimpsest
problem

A fundamental issue of assemblages collected or ex-
cavated from open-air locations is the problem of
“cumulative palimpsests” (BAILEY 2007). Favourable
locations, especially, have been repeatedly occupied,
leading to the accumulation of material from succes-
sive occupations which might eventually preclude
any attempts at assessing site function. Although
there is probably no way of proving a single occupa-
tion event (VERMEERSCH 2001: 396), some indicators
can be used to evaluate the relative number of occu-
pations and the likelihood of a palimpsest. Following
arecent study on the “temporality of assemblage for-
mation” (A. E. CLARK 2015), three lines of evidence
will be used:

Site area. The size of the area of a site can be
used to assess the relative number of occupations,
as it is assumed that the area increases with every
occupation. This assumption is based on the work of
J. E. Yellen, who, for Kalahari 'Kung sites, observed

that reoccupations rarely occurred on top of, but in
general near previous occupations, to avoid insects
that may have been attracted by relatively fresh
refuse (YELLEN 1998: 58f.). While this is only true for
reoccupations that occurred after a short period of
time, later occupants might also have preferred the
uncluttered space adjacent to the debris of previous
occupations (A. E. CLARK 2015: 205).

Distribution of density and number of high density
concentrations. Based on the observation by YELLEN
(1977) summarised above, a single occupation might
result in one or a few concentrations of high arte-
fact density, as specific areas of a site retained their
function during a continuous occupation. Repeated
occupations, on the other hand, might lead to a
more evenly distributed density (A. E. CLARK 2015:
213). At the same time, the number of concentrations
might provide a relative evaluation of the number of
occupations and/or group size (ibid.: 218). However,
as the above-mentioned study by A. E. CLARK (ibid.)
has shown, the factors number of occupations and
group size are difficult to disentangle. As a conse-
quence, for the Epipalaeolithic sites addressed in this
study, group size is treated as a constant for the dif-
ferent site types and not further taken into account.

Refitting rate. Although the percentage of refits is
controlled by a variety of factors, it might also help
to assess the relative number of occupations. Re-
peated occupations might hamper refitting attempts,
as artefacts are likely to be imported and exported
with every visit. Thus, the refitting rate might be neg-
atively correlated with the number of occupations
(ibid.: 219f.). This, however, is especially true for reoc-
cupations occurring on top of previous occupations.

These lines of evidence will be discussed for each
individual site in Chapter 6, especially with regard
to the influence of post-depositional processes. It
must be noted that none of these lines should be
used on its own (ibid.: 220).

5.5.2. Duration of occupation

Several lines of evidence can be used to assess the
time a group spent at a site. In this study, apart from
the length of the chaine opératoire and tool assemblage
diversity (see Chapters 5.3 and 5.5.3), overall artefact
density and the frequency of retouched tools will be
considered.
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Following the assumption summarised above (Chap-
ter 5.5.1), that repeated occupations in general do not
occur on top of previous occupations, the amount
of artefacts in a given area might correlate with the
duration of occupation. However, artefact density
might be controlled by a number of factors, including
proximity to lithic raw material sources (ibid.: 206),
and therefore should not be used on its own. Another
indicator for assessing the duration of occupation is
the relative frequency of retouched tools, which is
expected to decrease with time spent at a place. The
line of reasoning here is that highly mobile groups
— either hunter-gatherers conducting frequent res-
idential moves or small task groups supplying a
logistically organised base camp (sensu BINFORD
1980) — must rely on the equipment they are able to
carry with them (G. A. CLARK & C. M. BARTON 2017:
140). Therefore, their gear would mainly consist of
finished tools and already produced blanks, which
could be adapted to unpredictable situations. As a
consequence, these groups would leave behind only
a small number of artefacts; however, the number
of retouched tools among them would be relatively
high (A. E. CLARK 2015: 205). On the other hand,
groups using a place for a longer period of time
would be expected to provision the site with raw
materials to produce additional artefacts. Remains
from the manufacturing process would soon out-
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Frequency of retouched tools

Artefact density

Fig. 25 Hypothetical scatter plot showing the inverse rela-
tionship between overall artefact density and the frequency of
retouched tools, as well as their interpretation with regard to du-
ration of site use (after G. A. CLARK & C. M. BARTON 2017: 138).
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number the number of finished tools brought to the
site (ibid.: 205).

As a consequence, the expectation is that overall
artefact density and the frequency of retouched tools
should show an inverse relationship (KUHN & A. E.
CLARK 2015). Assemblages characterised by low
artefact density and high frequencies of retouched
tools indicate shorter occupations, while, in contrast,
assemblages characterised by high artefact density
and low frequencies of retouched tools indicate
longer occupations [Fig. 25]. The expectation of this
negative relationship appears to be valid for a variety
of cases, ranging from the Middle Palaeolithic to the
Mesolithic (C. M. BARTON 1998. RIEL-SALVATORE &
C. M. BARTON 2004. KUHN 2004. RIEL-SALVATORE
et al. 2008. G. A. CLARK & C. M. BARTON 2017.
RIEL-SALVATORE & NEGRINO 2018). A description
of the method can be found in RIEL-SALVATORE &
C. M. BARTON (2004). However, to account for the
surface sites analysed in this study, artefact density
was calculated in square metres instead of volume
excavated.

5.5.3. Activities and assemblage diversity

While the detailed analysis of lithic assemblages and
the evaluation of the integrity of the chaine opéra-
toire (see Chapter 5.3) can provide information on
the amount of on-site production of lithic artefacts,
the analysis of retouched tools can help to assess ac-
tivities conducted beyond lithic production. As it
has long been demonstrated that morphological tool
types do not necessarily equate to specific functions
(SHOTT 1986: 15. ANDREFSKY 2005: 202-210), mi-
crowear analysis would be a convenient procedure
to assess the activities performed. However, such
attempts are prevented by the fact that most of the
lithic artefacts analysed in the course of this study de-
rive from surface contexts (see also Chapter 6.3.1.3).

As a consequence, in order to assess the activities
performed, at least on a crude level, tool classes will
be assigned (broadly following HOLL 1989: 336f.)
to the following “elementary task applications”,
which correspond to types of physical motions:
hammering / chopping / knapping, cutting, scrap-
ing, sawing, drilling, piercing, and chiselling [Tab. 1].
The allocation of the individual tool classes to specific
actions is in several cases open to question. Notches,
for example, might have been used in a scraping mo-



tion; however, their function certainly differs from
that of end- or sidescrapers. While endscrapers, es-
pecially, might have been used on hide, notched
pieces can be used to work wooden shafts and there-
fore might be classed together with other potential
wood working tools (denticulates) under the head-
ing “Sawing” (see J. HAHN 1991: 177-179; 202-204).

This approach may seem somewhat simplistic;
however, it provides a first estimate of the diversity
of activities that may have been performed at a site
(see also Chapter 5.5.4). In addition, it may also help
to assess duration of occupation: subsistence and
maintenance activities, such as butchering and the
replacement of projectile points, might be less time
consuming than processing related tasks, such as
scraping, drilling, and chiselling. While the individ-
ual tasks, e.g. the scraping of hide, may not require
extensive time, the subsequent working steps take
up a considerable amount of time. For the 'Kung of
the Kalahari Desert, R. Lee observed that the initial
preparation of hides took at least 15 hours (LEE 1979:
276).

Based on the assumption that morphological tool
types do (at least to some degree) correspond to
specific functions, quantifying the diversity of tool
assemblages might be viewed as an additional
approach to assessing the diversity of activities
performed. As a means of quantifying assemblage
diversity, the Simpson index of diversity will be
used in this study (J. RICHTER 1990). This index has
been proven useful in determining assemblage di-
versity for several Upper Palaeolithic to Mesolithic
cases (J. RICHTER 1990. UTHMEIER 2004. HEIDEN-
REICH 2014. T. RICHTER 2016. PAROW-SOUCHON

2016). The Simpson index of diversity used in this
study is:

_XIn(n-1)
T N(N-1)

where n is the absolute number of specimens of a tool
class, and N is the sum of all tools in an assemblage.
Extremes of this index are 0, indicating high diversity,
and 1, indicating high specialisation (J. RICHTER
1990: 250f.). For the calculation of the index of the
Epipalaeolithic assemblages presented in this study,
tools have been classified according to the tool classes
defined by TIXIER (1963) [Tab. 2]. In departure from
this, Ounan points and notched trapezes have been
integrated into the class of geometric microliths, and
the class of varia has been itemised into scaled pieces,
continuously retouched pieces, and sidescrapers.

Beyond the mere assessment of assemblage di-
versity, this index has been used to ascertain the
duration of occupation (J. RICHTER 1990. UTHMEIER
2004). This approach is based on archaeological ob-
servations (LOHR 1979), as well as on ethnographic
evidence (YELLEN 1977). J. E. Yellen observed,
among the Kung of the Kalahari Desert, that subsis-
tence activities, activities related to the procurement
and preparation of food, would have been performed
at every occupation, while other activities, e.g. the
processing of hide, bone, wood etc., would only have
been conducted during prolonged stays (ibid.: 77—
84). Thus, the number of activities performed at a
camp increases over time. As a consequence, the
diversity of a tool assemblage is considered as an in-
dicator for assessing the duration of occupation (J.
RICHTER 1990).

Tasks

Tool classes

Hammering / Chopping / Knapping

Cutting

Scraping
Sawing
Drilling

Piercing
Tab.1 Elementary task applications, fol-

lowing HOLL (1989), and corresponding Chiselling

Scaled piece

Backed flakes/blades, continuously
retouched pieces

Endscrapers, sidescrapers

Notches and denticulates
Perforators

Backed bladelets, geometric microliths,
truncations

Burins

tool classes.
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Tool classes Tool - Type (TIXIER 1963)

Endscrapers 1-11

Perforators 12-16a

Burins 17-33

Backed flakes 34-42

Composite tools 43,44

Backed bladelets 45-68

Notched pieces 73-79

Truncations 80, 81

Geometric microliths 82-100, 107, Notched trapeze
Microburin technique 101-103

Scaled piece 104
Continuously retouched piece 105
Sidescraper 106

Tab. 2 Tool classes and corresponding tool types used for the
calculation of the Simpson index of diversity.

5.5.4. Potential site types and functions

Based on the criteria detailed above, differences
between sites can be emphasised, enabling the classi-
fication of distinct types of sites. In the past decades,
several schemes for the classification of site types
have been developed on the basis of ethnoarchaeo-
logical research (e.g. BINFORD 1980. BARTRAM et al.
1991. LEE 2003). The classification adopted in this
study broadly refers to the highly influential work
of BINFORD (1980). However, due to the limitations
of the Epipalaeolithic open air sites analysed in this
study (see above), a less fine grained scheme is used
which recognises three types of sites:

(1) Base camp

Sites characterised by a high overall artefact den-
sity and a low relative frequency of retouched tools,
but a comparatively large and varied toolkit as well
as a chaine opératoire encompassing all phases, from
initial preparation to modification, are classified as
base camps. Base camps are considered to be organi-
sational centres for hunter-gatherer groups (ibid.: 9).
In general, a wide variety of activities have been per-
formed at these sites, particularly time consuming
processing activities. Base camps have been occu-
pied for considerable periods of time, which may
have accounted for at least several days.
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(2) Short-term camp

Short-term camps share the basic characteristics of
base camps, although the overall artefact density
might be lower, the relative frequency of retouched
tools higher and their chaine opératoire less complete.
However, the on-site production of tools is usually
attested. Toolkits in short-term camps are smaller
and in general less varied. Short-term camps may
either correspond to a residential base, occupied
for a short period of time by residentially organised
foragers, or to camps of task-specific groups within
the logistically organised mobility system (sensu
ibid.).

(3) Special-purpose site

Sites characterised by a low overall artefact density,
a high relative frequency of retouched tools, but at
the same time a very small and highly specialised
toolkit are classified as special-purpose sites. In
general, these sites show a highly fragmentary
chaine opératoire or even a lack of basic production.
Special-purpose sites might result from a few dis-
tinct activities being performed at these locations,
either in the frame of a logistically or residentially
organised mobility system. This site type might
reflect not more than the recovering and process-
ing of a single prey animal (BARTRAM et al. 1991:
131f.). However, this task might result in one or a
few overnight stays.

5.6. Structure of site presentation

The presentation of the sites in Chapter 6 will be
carried out according to the following scheme: af-
ter a short overview of the archaeological work
conducted in the relevant research area, the indi-
vidual sites and their assemblages are discussed. In
this process, first of all, general information on the
site, its excavation and analysis is provided. This is
followed by a description of evident features, that
is, findings observed during the excavation (e.g.
hearths), and latent features, that is, patterns that
only emerge after the analysis of the archaeological
material (e.g. by mapping qualitative or quantita-
tive attributes; CZIESLA 1990b). Subsequently, the
archaeological material is presented, separated into
the categories lithics, ground stone tools, and mis-
cellaneous finds. The presentation of the knapped
lithic artefacts for each site concludes with an at-



tempt to reconstruct the chaine opératoire of the most
important raw materials. Afterwards, faunal and
botanical remains are briefly described. This is fol-
lowed by a short assessment of the chronological
position of the site. Finally, the data presented for
each site are interpreted with regard to the recon-
struction of land-use patterns. This includes the
activities possibly carried out, information on mo-
bility based on the lithic raw materials found (see
Chapter 5.4) and prehistoric site selection criteria. In
addition, estimates are made regarding the number
and duration of occupations. Finally, the site is clas-

sified as one of the previously defined site types (see
Chapter 5.5). The presentation of the sites is arranged
according to research areas and site numbers. In re-
search areas where less significant sites (e.g. sites
where only a few samples were collected) have been
documented, these are briefly presented as “com-
plementary sites” at the end of every sub-chapter.
The same applies to hearth-mounds (or Steinplitze;
see CATON-THOMPSON 1952: 166f. GABRIEL 1977),
which have provided radiocarbon dates falling into
the Epipalaeolithic period. Graphic representations
of selected lithic artefacts can be found in Plates 1-62.
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6. Data and analysis: Epipalaeolithic sites of five Eastern Saharan research areas

6.1. Sitra (Qattara-Siwa)

The research area of Sitra, which comprises the
vicinity of the eponymous oasis, belongs to the
wider Qattara-Siwa region. Two survey campaigns
were carried out in the Sitra area within the frame-
work of the B.O.S. projectin 1983 and 1985 (CZIESLA
1989. 1993). During these investigations, several
prehistoric sites were discovered, including Epi-
palaeolithic stray finds and hearth-mounds, as well
as camp sites, of which three have been excavated
(Sitra 83/11-1, 83/12 and 85/5-4). The sites are lo-
cated about 5 km north of the recent lake of Sitra at
the western and southwestern margin of a shallow
depression named “Sitra Hatiyet”?' [Figs. 26; 27]. It
is situated about 25 m a.s.l,, stretches ca. 2 km from
northwest to southeast, and is ca. 1.5 km wide. At its
lowest point, this depression is only about 1 m lower
than the surrounding landscape. During the time of
excavation, vegetation was observed in its centre, as
well as salt pan cracks, which indicate the episodic
occurrence of surface water (CZIESLA n.d.[a]).

While the three excavated sites will be presented
in greater detail, other sites, including artefact scat-
ters (Sitra 85/5-5 and 85/11) and hearth-mounds
(Sitra 83/11-3 and 85/5-1), will be treated only
briefly at the end of Chapter 6.1.

6.1.1. Sitra 83/11-1
6.1.1.1. Excavation and analysis

A dense scatter of Epipalaeolithic lithic arte-
facts, as well as a concentration of ostrich

21 Hatiyet: Arabic for area of vegetation (HASSAN 1976: 20).
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eggshell fragments, was found at the south-
ern margin of the shallow depression (“Sitra
Hatiyet”; see Chapter 6.1), about 0.2 km south-
east of site Sitra 83/12 (Chapter 6.1.2) [Figs. 26;
28]. One larger trench of 55 m? and an addi-
tional small trench of 4 m? were excavated and
subsumed under the site name Sitra 83/11-1
[Fig. 29, A]. However, as with other sites located
on the margins of the “Sitra Hatiyet”, no defi-
nite site boundaries could be identified due to a
thin layer of lithic artefacts to be found through-
out the area. In 1983, a first spit was excavated
in squares of 50 x 50 cm, containing finds from
the surface and the uppermost 7 cm of the sandy
sediment. However, a concentration of flaked
lithic artefacts of about 1.5 x 2 m, located in
the centre of the trench, was believed to be an
intact knapping scatter and, as a consequence,
was excavated in smaller units of 25 x 25 cm
[Fig. 29, C]. As artefacts of this feature were still
observed in the sediment, a second spit was dug
in the same area [Fig. 29, B], again in squares of
1/16 square metre [Fig. 29, D]. This work was
continued in 1985 and adds up to 11.25 m?. The
sediment from both spits was screened using
sieves of 4.5 mm mesh size.

The entire lithic assemblage was recorded
by artefact type and raw material by E. Cziesla.
Some results were already published as part of
other studies (CZIESLA 1989. 1990b). The data
used here derive from a more comprehensive
study, which was only available as a partial
manuscript (CZIESLA n.d.[a]). Lithic tools, how-
ever, were recorded following the typology of
TIXIER (1963) in the framework of this study.



SITRA

Fig.26 Satellite map of the Qattara-Siwa region showing Epipalaeolithic sites of the Sitra area presented in Chapter 6.1 (red dots). For
other sites (white dots) see Appendix 1 (Satellite imagery: ESRI basemap).

6.1.1.2. Features Latent features

Evident features The distribution of lithic artefacts on the surface
[Fig. 29, A] and in the sediment [Fig. 29, B] implies

No evident features were observed during the exca- that the material was located in a small surface recess

vation. in the central part of the trench. Successive erosion
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Fig.27 General view of the “Sitra Hatiyet”, looking towards the sparse vegetation in the centre of the depression (Composite photograph).

dispersed most of the elevated artefacts towards the
depression “Sitra Hatiyet” in the east, while the rest
of the artefacts remained in situ. The excavation of
the central part in squares of 25 x 25 cm reveals two
concentrations of lithic artefacts [Fig. 29, D].

Fig. 28 Sitra 83/11-1: Excavation of spit
two by K. P. Kuhlmann and E. Cziesla
(standing).

6.1.1.3. Finds

The artefactual material of site Sitra 83/11-1 is com-
prised of knapped lithic artefacts and a single ostrich
eggshell bead.

Fig. 29 (opposite page) Sitra 83/11-1: Schematic representation of the density of lithic artefacts from the surface (A) (N = 847) and the
underlying sediment (B) (N = 2241) per excavation unit of 50 x 50 cm. The central part of both spits was excavated in squares of 25 x 25 cm
(C and D). This excavation method reveals two concentrations in the sediment (D) (mapping by CZIESLA n.d.(a)).
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Lithics

The lithic material of site Sitra 83/11-1 is comprised
of 847 pieces from the first spit (surface) and 2241
pieces from the second spit (sediment). Tab. 3 shows

the general composition of both assemblages by raw
material, while Tab. 4 shows only the quantities
from the second spit. A major difference between
the two is indicated by the frequency of chips sized
4.5-10 mm, which make up only 3.9 % of the surface

Sitra flint Dark brown flint Translucent flint Patinated flint ~All materials
N N N N N %
DEBITAGE AND CORES
Cores 4 4 - - 8 0.3
Core tablets* - - - - - -
Crested blades - - - - - -
Chips 4.5-10 mm 840 9 2 - 851 27.6
Flakes / chunks 1762 88 7 1857 60.1
Blades / bladelets 298 18 - 4 320 10.4
REMAINS OF SECONDARY MODIFICATION
Burin spalls 24 1 - 2 27 0.9
Microburins - - - - - -
RETOUCHED TOOLS
Domestic tools / backed bladelets / geom. microliths 18 5 1 1 25 0.8
Total N 2946 125 10 7 3088 100
% 95.4 4 0.3 02 100

Tab.3 Sitra 83/11-1: Lithic assemblage by raw material (surface and sediment). *Ten core tablets are present but are probably listed under
the category of flakes /chunks in the original analysis (CZIESLA n.d.[a]); as a consequence, information on their raw material is not available.

Sitra flint Dark brown flint Translucent flint Patinated flint ~ All materials
N N N N N %
DEBITAGE AND CORES
Cores - - - - - -
Core tablets - - - - - -
Crested blades - - - - -
Chips 4.5-10 mm 810 6 2 - 818 36.5
Flakes / chunks 1190 33 3 - 1226 54.7
Blades / bladelets 179 1 - - 180 8
REMAINS OF SECONDARY MODIFICATION
Burin spalls 10 - - - 10 0.4
Microburins - - - - - -
RETOUCHED TOOLS
Domestic tools 7 - - - 7 0.3
Total N 2196 40 5 - 2241 100
% 98 1.8 0.2 - 100

Tab.4 Sitra 83/11-1: Lithic assemblage by raw material (sediment only).
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material and 36.5 % of the lithics from the sediment.
As this difference only mirrors different degrees of
preservation of a cohesive assemblage (see Chap-
ter 6.1.3.3), material from both spits was combined
for the following analysis.

The majority (95 %) of the 3088 knapped lithics
from site Sitra 83/11-1 are made of a light grey
flint [Tab. 3], which was named “Sitra flint” and
is considered a local resource (see Chapter 6.1.3.3).
Other raw materials are only of minor importance
and are considered as non-local. They consist of at
least two flint varieties, dark brown and translucent
flint. A few patinated artefacts show a darker inner
part and might belong to the group of dark brown
flint. Even if only a small number of lithics were
made of non-local raw materials, these make up
28 % of the retouched tools. The number of cortex
covered blanks was not quantified but is supposedly
“generally low” (CZIESLA n.d.[a]). Along with the
absence of crested blades, one might suspect that
the preparation of cores took place off-site. However,
a refitted sequence of cortex flakes indicates at least
a certain degree of on-site preparation [Pl. 3,2.3].
Only 8 cores have been found, forming 0.3 % of
the total assemblage [Pl. 1,1.2]. Their platforms
were repeatedly rejuvenated by the removal of core
tablets, as indicated by numerous finds [Pls. 1,3; 2],
as well as arefitted sequence [P1. 3,1]. Flakes /chunks
are the most common debitage type (60.1 %), while
blades and bladelets make up only 10.4 % of the
total assemblage [Tab. 3]. Metrical data on blanks as
well as information on striking platform remnants
are not available. However, drawings indicate blade
lengths of at least 105 mm [PL. 5,5].

Retouched tools comprise only 25 pieces [Tab. 5],
which mainly belong to the group of domestic tools
and consist of burins, notched pieces, continuously
retouched pieces, one perforator (méche de foret),
and one endscraper [Pls. 4; 5; 6]. Two fragments of
sidescrapers on natural blanks appear unfamiliar
in this otherwise Epipalaeolithic assemblage and
might be later, Mid-Holocene intrusions [P1. 7,1.2].
Ten pieces belong to the group of backed bladelets
and geometric microliths [P1. 6,1-9], where the elon-
gated scalene triangle with short small side is the
most common type (Tixier-Type 95). One of these
triangles is atypical in that it is extremely elongated
and partially retouched along the sharp side [PL. 6,7].

Fig. 30 summarises the lithic production system
of the most common raw material. Cores made of

No. Tool type (TIXIER 1963) N %
Endscrapers
1 Simple endscraper on a flake 1 40
Perforators
16 Meche de foret 1 40
Burins
17 Dihedral burin 1 40
18 Dihedral angle burin 1 40
19 Angle burin on break 1 40
20 Multiple dihedral burin 2 80
27 Multiple mixed burin 1 40
Backed bladelets
45 Straight backed and pointed bladelet 1 40
54 Burin spall with abrupt retouch 2 80
56 Arch-backed bladelet 1 40
63 Partially backed bladelet 1 40
66 Fragment of a backed bladelet 1 40
Notched pieces
74 Notched flake 1 40
76 Notched blade or bladelet 1 40

Geometric microliths
90 Scalene triangle 1 40
95 Elongated scalene triangle with short small side 3 12.0

Varia
105 Continuously retouched piece 3 120
- Sidescraper on natural blank 2 80
Total 25 100

Tab. 5 Sitra 83/11-1: Frequencies of types of retouched tools.

light grey flint (“Sitra flint”) have, to some extent,
entered the site after initial preparation. In general,
however, core preparation at an early stage (Phase 1)
is suggested by a remarkably high percentage of
flakes and chunks. At the same time, the relative
number of blades and bladelets, which are consid-
ered as target products of the reduction sequence
(Phase 2a), is the lowest of any of the Epipalaeolithic
assemblages presented in this study [see Tab. 95].
Once the flaking angle of a core was inadequate,
the striking platform was rejuvenated, as indicated
by the presence of core tablets and illustrated by
refitted sequences (Phase 2b) [Pls. 1,3; 2; 3,1]. Tool
production (Phase 3) is attested by burin spalls,
which in some cases could be refitted to the corre-
sponding tools [PL. 5,2].
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Phase 1:

Initial preparation

Phase 0:
Testing

Phase 2a:

Blank production

Phase 2b:

Core rejuvenation

Phase 3:
Modification

Flakes / chunks (84.5 %) Blades / bladelets (14.3 %)

Core tablets* Burin spalls (1.2 %)

Fig. 30 Sitra 83/11-1: Length of the chaine opératoire of the most common raw material (“Sitra flint”). Calculation of percentage values
based on all debitage products and remains of secondary modification. Phases following GENESTE (1985) and UTHMEIER (2004. 2006).
*The quantity of core tablets and their raw materials is unknown; however, it is assumed that they are made of “Sitra flint”.

Ground stone tools

No ground stone tools have been found at site Sitra
83/11-1.

Miscellaneous finds

One ostrich eggshell bead has been found at site
Sitra 83/11-1 (BAUR-ROGER 1989: 110).

6.1.1.4. Faunal and floral remains

As at other prehistoric sites excavated in the
Qattara-Siwa region (GROSS 1980), soil salinity
might have impeded the preservation of bones at
site Sitra 83/11-1 too. Faunal remains only consist
of ostrich eggshell fragments, which have been
found in the main trench as well as in the addi-
tional trench of 4 m? (see above).

6.1.1.5. Dating

Even if technological information on the lithic
assemblage of site Sitra 83/11-1 is scanty, the
presence of core tablets is indicative of an Early
Holocene age. In the thoroughly investigated area
of Djara (Abu Muharik Plateau), the utilisation of
core tablets is attested only in Early Holocene Epi-
palaeolithic assemblages and was not detected in
any Mid-Holocene lithic production concepts (KIN-
DERMANN 2010: 92). Typological considerations
permit us to narrow this temporal classification

to a period between the mid-10"" and mid-9* mil-
lennia cal BP (see Chapter 7). This age estimation
is corroborated by a radiocarbon measurement. A
sample of 32 g of ostrich eggshell fragments from
the southern and eastern part of the main trench
[Fig. 29] provided a radiocarbon date of 9295 + 125
cal BP (8320 + 90 BP; KN-4258) [Appendix 2]. This
age is corrected for isotopic fractionation based on
513C measurement.

6.1.1.6. Interpretation
Activities

Blank production was the primary activity con-
ducted at site Sitra 83/11-1. However, as the
number of blades/bladelets and cores is compara-
tively low, selected blanks as well as unexhausted
cores might have been exported. Tool production
was of minor importance, and only burins can be
said to have been produced on site with some level
of certainty. Backed bladelets and geometric mi-
croliths, however, might have entered the site as
finished pieces, as no remains of their production
have been found. These tools might be discarded
pieces that stem from the “retooling” of hafts (KEE-
LEY 1982). Although the toolkit is comprised of only
25 pieces, it nevertheless indicates that a variety of
tasks was performed at the site (see Chapter 5.5.3).
Tasks conducted on-site include chiselling, cutting,
scraping, and drilling, whereas piercing was cer-
tainly part of off-site hunting activities [Tab. 6].
This supposed task diversity is supported by a
calculated index of diversity of 0.16, which is ex-
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Hammering /

. . . . Sawing s Lo o
Tasks: Choppmg / Cutting Scraping (wood working) Drilling Piercing Chiselling
Knapping
Tool classes: - Continuously Endscrapers Notches Perforators Backed bladelets, Burins

retouched pieces

geometric microliths

Tab. 6 Sitra 83/11-1: Elementary task applications following HOLL (1989), and tool classes present at the site.

Site Extension of site Analysed area Tools Total lithics Artefact density Tool frequency
m? m? N >10 mm (N / m?) (N tools / N lithics)
83/11-1 59 59 25 2237 37.92 0.011

Tab.7 Sitra 83/11-1: Indices of overall artefact density and tool frequency.

ceptionally low compared to other Epipalaeolithic
sites (see Chapter 8.1). Subsistence activities might
be indicated by the remains of undecorated ostrich
eggshell fragments that might stem from the prepa-
ration of eggs as nourishment (see RIEMER 2010:
697-699 and literature therein).

Raw material and mobility

The major part of the lithic raw material is com-
posed of “Sitra flint”, which is assumed to be locally
available (CZIESLA 1993: 188). The remaining flint
varieties most probably derive from the Eocene
or Miocene formations of the Qattara-Siwa region.
However, as their amount is relatively low, they are
not considered as local but as a regional resource.

Prehistoric site selection criteria

A decisive factor for the location of the site at the
edge of the “Sitra Hatiyet” might have been the
availability of water during the time of occupation,
and/or the richness of vegetation, which is present
even today in this shallow depression. Another
critical resource might have been the abundance

and accessibility of high-quality lithic raw material,
in this case, the light grey “Sitra flint”, although
its exact provenance is unknown.

Number and duration of occupation(s)

According to the theoretical considerations pre-
sented in Chapter 5, the overall artefact density of
37.92 lithics/m? points to a longer occupation of the
site, which is corroborated by an exceptionally low
tool frequency of 0.011 [Tab. 7]. The distribution of
the artefact density is highly concentrated [Fig. 29],
which might indicate fewer occupations. As sug-
gested by the plot of the second spit [Fig. 29, D],
the site might originally have consisted of only two
knapping spots, which are presumably the result
of a single event. This assumption is supported by
the small size of the site’s area.

Site type

Based on the considerations given above, site Sitra
83/11-1 is considered a short-term camp that might
have been used only once for a short period of one
or a few days at the very most.
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6.1.2. Sitra 83/12
6.1.2.1. Excavation and analysis

At the southwestern margin of a shallow depres-
sion (“Sitra Hatiyet”; see Chapter 6.1), about
0.2 km northwest of site Sitra 83/11-1 (Chap-
ter 6.1.1), a surface scatter of Epipalaeolithic lithic
artefacts was recorded as site Sitra 83/12 [Figs. 26;
31]. The uppermost centimetres of an area of 58 m?
were excavated in squares of 50 x 50 cm [Fig. 32];
the sediment was screened using sieves of 4.5 mm
mesh size. Definite site boundaries could not be
identified (see Chapter 6.1.1.1). Artefacts were
only found on the surface; two squares (25/23 and
25/24) in the centre of the trench were excavated
to a depth of 8 cm and yielded no archaeological
remains.

The entire lithic assemblage was recorded by
artefact type and raw material by E. Cziesla. Some
results were already published as part of other
studies (CZIESLA 1989. 1990b). The data used
here derives from a more comprehensive study,
which was only available as a partial manuscript
(CZIESLA n.d.[a]). Therein, a few statistics on
unretouched blanks are reported; however the
original data is no longer available. Lithic tools
were recorded according to the typology of TIXIER
(1963), based on artefact drawings in the frame-
work of this study.
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6.1.2.2. Features
Evident features

No evident features were observed during the exca-
vation.

Latent features

The distribution of lithic artefacts indicates a concen-
tration of finds in the centre of the trench. However,
the scatter is rather loose, as the three densest exca-
vation units of 50 x 50 cm provide 6 artefacts at the
maximum [Fig. 32]. The overall integrity of the site is
indicated by the mapping of refitted artefacts, which
shows distances of 1 to 2 m on average (CZIESLA
1989: 208-211).

6.1.2.3. Finds

The artefactual material of site Sitra 83/12 is com-
prised exclusively of knapped lithic artefacts.
Lithics

The lithic material of site Sitra 83/12 is com-
prised of 431 pieces in total. [Tab. 8] shows the

Fig. 31 Sitra 83/12: General view to-
wards the northwest during excavation.
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general composition of the assemblage by raw
material. The majority (81 %) of lithics are made
of a light grey flint (“Sitra flint”), which is con-
sidered as a local resource (see Chapter 6.1.3.3).
The remainder mainly consist of one or two flint
varieties (concerning patinated flint, see Chap-
ter 6.1.1.3), as well as quartzite and silicified
sandstone. These materials are considered to be
non-local resources. As with other sites of the
“Sitra Hatiyet” area, non-local raw materials com-
pose a considerable proportion of the retouched
tools. Here, they even make up two-thirds of the
geometric microliths.

Debitage mainly consists of flakes and chunks, as
well as blades and bladelets [Tab. 8]. Statistical pa-
rameters of unbroken flakes and blades/bladelets,
including measurements of striking platform rem-
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nants, are given in [Tab. 9]. Flake as well as
blade/bladelet debitage was struck by direct soft
hammer percussion, as indicated by QS indices of
4.0 and 5.2, respectively [Tab. 10] (see Chapter 7.1.1).
Cores are present but few in number [P1. 8,1]. Re-
mains of their rejuvenation are represented by at
least one core tablet [Pl. 8,2] and a burin made on a
core tablet [P1. 13,1]. Apart from two pieces, chips
are absent; this is certainly due to aeolian or fluvial
processes.

The lithic toolkit is heavily dominated by burins,
which make up 43 % of all retouched tools [Tab. 11]
[Figs. 10-14]. Their on-site production and mainte-
nance is indicated by a large number of burin spalls
[P1. 9,1-10], many of which were refitted with burins
(CZIESLA 1989: 211). Additional domestic tools com-
prise continuously retouched pieces, notched pieces,
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Sitra Dark brown Patinated Silicified

flint flint flint Quartzite sandstone TS ED
N N N N N N %
DEBITAGE AND CORES
Cores 2 2 - - - 4 0.9
Core tablets* - - - - - - -
Crested blades - - - - - - -
Chips 4.5-10 mm 2 - - - - 2 0.5
Flakes / chunks 176 19 6 3 1 205 47.6
Blades / bladelets 77 2 2 3 - 84 19.5
REMAINS OF SECONDARY MODIFICATION
Burin spalls 44 14 5 - - 63 14.6
Microburins - 1 - - - 1 0.23
RETOUCHED TOOLS
Domestic tools 45 11 4 - - 60 13.9
Backed bladelets / geometric microliths 4 8 - - - 12 2.8
Total N 350 57 17 6 1 431 100
% 81.2 13.2 3.9 1.4 0.2 100

Tab. 8 Sitra 83/12: Lithic assemblage by raw material. *At least one core tablet is present but is probably listed under the category of
flakes/chunks in the original analysis (CZIESLA n.d.[a]); as a consequence, information on its raw material is not available.

N Min Max Mean StDev

Flakes and blades >10 mm Length 121 8 78 30.76 15.25
Width 121 6 64 17.54 8.83
Thickness 121 2 22 5.53 297
Striking platform remnants ~ Length 121 1 41 7.81 6.27
Width 121 1 13 2.98 2.2
Flakes >10 mm Length 92 8 78  27.28 12.53
Width 92 7 64 18.97 9.31
Thickness 92 2 22 5.8 3.14
Striking platform remnants ~ Length 92 1 41 8.57 6.81
Width 92 1 13 3.24 2.36
Blades >10 mm Length 29 16 73 41.79 17.9
Width 29 6 24 13 4.96
Thickness 29 2 10 4.66 2.16 ) )
Striking platform remnants ~ Length 29 2 18 5.41 3.15 Tab. 9 .S1tra 83/ 1_2: Blank-m‘ze of unbro-
Width 29 1 6 217 1.28 ken debitage and size of striking platform
remnants (measures in mm).
Flakes Blades Flakes and blades
N QS Index N QS Index N QS Index
92 4 29 52 121 4.2 Tab. 10 Sitra 83/12: The QS index of

unretouched flakes and blades >10 mm.
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sans mi-

No. Tool type (TIXIER 1963) N % croburin
%
Backed bladelets
45 Straight backed and pointed bladelet 20 444 45.5
67 Blunt backed bladelet 4 8.9 9.1
68 Backed and truncated bladelet 3 6.7 6.8
Geometric microliths
94 Elongated scalene triangle 3 6.7 6.8
95 Elongated scalene triangle with short small side 11 244 25
99 Elongated scalene triangle with rounded angle 3 6.7 6.8
Microburin technique
102 Microburin 1 2.2
Total 45 100 100 Tab.26 Sitra85/11: Frequencies of types

of retouched tools.

cation of the artefacts was not documented, only the
lithic tools (including the microburin), which formed
a distinct cluster, were taken into account in this study.
Typological considerations allow us to place them in
a period between the mid-10"" and mid-9" millennia
cal BP (see Chapter 7). The composition of the assem-
blage indicates that these artefacts are the remains of
a hunting camp where lithic insets were produced
and replaced (“retooling”; KEELEY 1982). The pre-
sumed secondary position of the artefacts and the
level of documentation prevent any considerations
on number and duration of site use.

6.1.5. Hearth-mounds of the Sitra area

Most of the hearth-mounds in the Sitra region were
dated to the Mid-Holocene period. However, two of
them, excavated in the vicinity of sites Sitra 83/11-1
and Sitra 85/5-4, provided Early Holocene radiocar-
bon ages.

Sitra 83/11-3

Northeast of site Sitra 83/11-1, approximately in
square 51/66, with regard to the local site grid (see
Fig. 29), a circular arrangement of fist-sized sand-
stone cobbles was recorded as site Sitra 83/11-3. One
half of this hearth-mound feature was excavated. Un-
derneath the cobbles, dark stained sediment with

occasional small charcoal particles was observed.
A cross section revealed a pit-shaped pattern of
this stain [Fig. 47]. The small trench was refilled to
preserve the remaining half for future analyses. A ra-
diocarbon measurement on charcoal resulted in an
exceptional old age of 13,300 + 100 cal BP (11,460 + 90
BP; KN-3588) [Appendix 2].

Sitra 85/5-1
A few metres north of site Sitra 85/5-4, another

circular arrangement of limestone and sandstone
fragments was documented and labelled Sitra 85/5-1

Fig. 47 Sitra 83/11-3: Cross-section of the hearth-mound.
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Fig.48 Sitra 85/5-1: Hearth-mound dur-
ing excavation.
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Fig. 49 Sitra 85/5-1: Plan of the hearth- +
mound (CZIESLA n.d.[a]).

[Figs. 48; 49]. These fragments cover an area of ca.

8 m? and amount to more than 100; however, they
might be refitted to less than a dozen slabs (CZIESLA
n.d.[a]). Some of the fragments are discoloured or
burnt. The hearth-mound feature rises ca. 20 cm
above the surrounding surface and was excavated in
three squares of 1 m? down to a depth of 13 cm. Two
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concentrations of dark stained sediment and char-
coal were uncovered underneath the stone fragments.
Besides a few ferruginous crusts and two unmodified
flakes, which were found on the surface, a backed
bladelet came to light during excavation. A charcoal
sample yielded a rather old age of 11,100 + 175 cal
BP (9,770 + 100 BP; KN-3966) [Appendix 2].
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6.2. Ain Dalla and Abu Minqar (Great Sand Sea)

The research areas of Ain Dalla and Abu Minqgar
belong to the Great Sand Sea region and comprise
the wider vicinity of the eponymous oases [Figs. 50;
51]. Upon completion of the excavations in the area

AIN DALLA,

Great Sand Sea

of Qattara-Siwa in 1985 (see Chapter 6.1), an ex-
tended survey across the northern Great Sand Sea,
down to approximately 26° north latitude, was car-
ried out. While the archaeological evidence in the
northern part of this area was extremely scarce and
consisted mainly of small Middle Stone Age/Middle

ABU MINQAR

Fig. 50 Satellite map of the central Great Sand Sea region showing Epipalaeolithic sites of the research areas of Ain Dalla and Abu
Mingqar presented in Chapter 6.2 (red dots). For other sites (white dots) see [Appendix 1]. Raw material sources sampled (pentagons): flint
(green), quartzite (beige), chalcedony (orange). (Satellite imagery: ESRI basemap).
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Fig. 51 Field-walking southwest of the
oasis of Ain Dalla.

Palaeolithic sites comprising generic Levallois finds,
prehistoric sites of Holocene age were discovered
almost exclusively south of the latitude of Farafra
Oasis, about 180 km south of Sitra Oasis (CZIESLA
n.d.[c]). Epipalaeolithic sites have been recorded es-
pecially in the area southwest of the oasis of Ain
Dalla and northwest of the oasis of Abu Mingqar.

At five of these sites (Ain Dalla 85/16 and 85/19,
as well as Abu Mingqar 85/25, 85/26, and 85/28-1),
excavations or controlled surface collections have
been carried out, which will be presented in greater
detail. Other sites, including a small artefact scatter
(Abu Mingar 85/28-2), a small surface collection
from site Abu Minqar 85/29, and a hearth-mound
(Abu Minqar 85/28-3), will be treated only briefly at
the end of Chapter 6.2.

6.2.1. Ain Dalla 85/16
6.2.1.1. Excavation and analysis

In the central Great Sand Sea of Egypt, approximately
90 km southwest of the oasis of Ain Dalla, a thin
surface scatter of Epipalaeolithic lithic artefacts was
found and recorded as site Ain Dalla 85/16 [Fig. 50].
It is located about 50 m east of a whaleback dune
running north-south, which is superimposed by an
active seif dune (see Chapter 2.3) [Fig. 52]. The lithic

scatter was found on a sand body gently rising to the
east. The lowest point between dune and site is imme-
diately east of the steep seif dune. In the centre of the
scatter, a trench of 224 m? was excavated in squares
of 50 x 50 cm down to a depth of 5-7 cm [Fig. 53].
The sediment was screened using sieves of 3.5 mm
mesh size; however, 90 % of the artefacts had already
been found on the surface (CZIESLA n.d.[c]). Several
sondages were dug down to a depth of about 50 cm.
They were devoid of archaeological finds and prove
that the archaeological layer was excavated entirely.
Artefacts of the even thinner surface scatter around
the excavated trench were collected up to 30 m dis-
tant from the trench edges. Their connection with
the excavated assemblage is indicated by several re-
fits. However, their exact position was not recorded,
due to time constraints. Instead, the scatter was di-
vided into eight sectors adjacent to the trench, which
allows at least a rough localisation of the finds. As a
result, the archaeological material of the site was re-
covered almost entirely. The total area of the trench
and the adjacent scatter adds up to ca. 1800 m?.
The entire lithic assemblage was recorded by
artefact type and raw material by E. Cziesla. Some re-
sults were already published as part of other studies
(CZIESLA 1990a. 1990b). The data used here derives
from a more comprehensive study, which was only
available as a partial manuscript (CZIESLA n.d.[c]).
The original data were not available; however, some
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Fig. 52 Ain Dalla 85/16: General view
towards the northwest during excavation.

Fig. 53 Ain Dalla 85/16: Schematic rep-
resentation of the density of lithic arte-
facts from the surface per excavation
unit of 50 x 50 cm (mapping by CZIESLA
n.d.[c]).



statistics of unretouched blanks were available on
floppy disks. Lithic tools were recorded according
to the typology of TIXIER (1963) in the framework of
this study:.

6.2.1.2. Features
Evident features

No evident features were observed during the exca-
vation.

Latent features

The distribution of lithic artefacts shows a rather
loose scatter with only up to six artefacts per excava-
tion unit of 50 x 50 cm [Fig. 53]. A high refitting rate
—more than 20 % of the artefacts >10 mm were in-
volved in refittings (CZIESLA 1990a) — is indicative
of the overall integrity of the assemblage. Combined
with the spread of the artefacts it can be assumed
that the material was initially located in a denser
cluster and was subsequently dispersed by natural
processes.

6.2.1.3. Finds

The artefactual material of site Ain Dalla 85/16 is
comprised exclusively of knapped lithic artefacts.

Lithics

The lithic material of site Ain Dalla 85/16 is com-
prised of 865 pieces in total, of which 634 were
recovered from the trench and 231 from the eight sec-
tors adjacent to the trench (see above). As the lithic
artefacts from both the trench and the sectors stem
from a cohesive assemblage, they are combined in
the following analysis. Tab. 27 shows the general
composition of the assemblage by raw material.

The majority (61 %) of lithics are made of a red
radiolarite [Tab. 27], while the remainder mainly
consist of two chalcedony varieties, which together
make up 33 % of all raw materials recovered. By
contrast, quartzite and other materials are only of
minor importance. All raw materials are considered
as regional resources (see Chapter 5.4 and below).
As indicated by a low amount of cortex, cores of all
raw materials certainly entered the site after initial
decortification [Fig. 54].

Red Grey Brown . .
h All I
radiolarite  chalcedony  chalcedony Quartzite  Other materials
N N N N N N Y%
DEBITAGE AND CORES
Cores 1 2 1 1 - 5 0.6
Core tablets - - - - - - -
Crested blades* - - - - - - -
Chips 3-10 mm 44 1 4 1 1 51 5.9
Flakes / chunks 289 35 92 30 3 449 51.9
Blades / bladelets 163 53 46 6 3 271 31.3
REMAINS OF SECONDARY MODIFICATION
Burin spalls - - - - -
Microburins 9 13 13 5 1 41 4.74
RETOUCHED TOOLS
Domestic tools 15 11 9 1 - 36 4.2
Backed bladelets / geom. microliths 5 4 - 2 1 12 1.4
Total N 526 119 165 46 9 865 100
% 60.8 13.8 19.1 5.3 1.0 100

Tab.27 Ain Dalla 85/16: Lithic assemblage by raw material. *Crested blades are present [see P1. 33,6] but were not recorded systematically.
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Fig.54 Ain Dalla 85/16: Cortex amount

of unretouched blanks >10 mm by raw
40 B <1/3 cortex material. Note: quantities given in Tab. 27
differ from the quantities given in this

50 W >1/3 cortex

no cortex

30 figure as (1) some blanks made of red
20 radiolarite and chalcedony were not in-
cluded in the attribute analysis and (2) the
10 classification of the chalcedony varieties
0 varies slightly between total assemblage
Red radiolarite  Grey chalcedony Brown chalcedony Quartzite recording and attribute analysis (CZIESLA
(N =427) (N=93) (N =109) (N =36) nd[c])
n Min Max Mean Median StDev Kurtosis Skewness
Length 173 9 75  31.15 30 1455 -0.33 0.6 ) )
Width 173 5 63  19.23 17 9.69 16 11 Ta.b. 28 Ain Dalla 85/16: Metrical anal-
Thickness 173 1 19 557 4 348 1.41 1.33 ysis of unbroken unretouched flakes
>10 mm (measures in mm).
n Min Max Mean Median StDev Kurtosis Skewness
Length 93 14 79  40.28 40 14.27 -0.09 0.41 . .
Width 93 6 08 14.44 13 535 -0.44 0.74 Ta‘b. 29 Ain Dalla 85/16: Metrical anal-
Thickness 93 1 15 46 4 263 253 1.48 ysis of unbroken unretouched blades

>10 mm (measures in mm).

Among most raw materials, flakes constitute the
largest debitage class, while blades and bladelets pre-
vail among the artefacts made of grey chalcedony
[Tab. 27]. As a consequence, artefacts made of this
material entered the site in a large part as already pro-
duced and selected blanks. Tools made of grey chal-
cedony, which amount to 12.6 % of this raw material
and are considerably more common than among radi-
olarite (3.8 %) or brown chalcedony (5.5 %), might for
the most part have been brought to the site as finished
products. A few statistical parameters on unbroken
flakes and blades/bladelets of all raw materials are
given in Tabs. 28; 29. Metrical data as well as attribute
data on striking platform remnants is not available.

Cores are present but few in number [Pls. 32; 33].
As indicated by a refitted sequence, crested blades
were used for their preparation [P1. 33,6]. However,
remains of core preparation were not recorded sys-
tematically. The low number of chips (6 %) is certainly
related to aeolian or fluvial processes.

The lithic toolkit comprises 48 pieces, which
mainly belong to the group of domestic tools [Pls. 36;
37,1-3] [Tab. 30]. They consist of foremost notched

23 CZIESLA (1990b: 413) erroneously stated that chips were
completely absent. Corrected in CZIESLA n.d.(c).
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pieces, while backed pieces and truncations are less
well represented. Twelve artefacts were recorded
as backed bladelets and geometric microliths, espe-
cially straight backed and pointed bladelets (Tixier-
Type 45) [P1. 37,4-8] and (elongated) scalene triangles
(Tixier-Types 90 and 95) [P1. 37,13-15]. Their on-site
production is indicated both by a tool that might
be associated with the production of geometric mi-

croliths or backed bladelets (shouldered bladelet;
Tixier-Type 64) [P1. 37,11] and by a comparatively
large number of microburins [Pls. 34; 35].

Fig. 55 summarises the lithic production system
of the most common raw materials. Cores made
of radiolarite and chalcedony have entered the site
for the most part after initial preparation, as the
amount of cortex coverage as well as the amount of

sans mi-
No. Type (TIXIER 1963) N %  croburin
%
Backed flakes and blades
34 Backed flake 2 2.2 4.2
41  Partially backed blade 1 1.1 2.1
Backed bladelets
45  Straight backed and pointed bladelet 5 56 10.4
63  Partially backed bladelet 2 22 4.2
64  Shouldered bladelet 1 1.1 2.1
67  Blunt backed bladelet 1 1.1 2.1
Notched pieces
74 Notched flake 3 34 6.3
75 Denticulated flake 8 9 16.7
76  Notched blade or bladelet 6 6.7 12.5
77  Denticulated blade or bladelet 9 101 18.8
79  Notched or denticulated piece with continuous retouch 4 4.5 8.3
Truncations
80 Truncated piece 3 34 6.3
Geometric microliths
90  Scalene triangle 1 1.1 2.1
95  Elongated scalene triangle with short small side 2 22 4.2
Microburin technique
102 Microburin 41 46.1
Tab.30 Ain Dalla 85/16: Frequencies of Total 89 100 100
types of retouched tools.
Phase 0: Phase 1: Phase 2a: Phase 2b: Phase 3:
Testing Initial preparation Blank production Core rejuvenation Modification

|
Flakes / chunks (58.3 %) Blades / bladelets (36.7 %) Crested blades* Microburins (4.9 %)

Fig. 55 Ain Dalla 85/16: Length of the chaine opératoire of the most common raw materials (radiolarite and chalcedony). Calculation
of percentage values based on all debitage products and remains of secondary modification. Phases following GENESTE (1985) and
UTHMEIER (2004. 2006). *Core rejuvenation is indicated by the presence of crested blades; however, their frequency is unknown.
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flakes and chunks is comparatively low (Phase 1).
Blank production (Phase 2a) aimed at the produc-
tion of blades and bladelets which make up 36.7 %
of all debitage products, remains of secondary mod-
ification, and tools. The rejuvenation of cores was
occasionally accomplished by the removal of crested
blades (Phase 2b). Tool production (Phase 3) is well
attested by some dozen microburins (4.9 %).

Ground stone tools

No ground stone tools have been found at site Ain
Dalla 85/16.

Miscellaneous finds

Nothing apart from lithic artefacts has been found
at site Ain Dalla 85/16.

6.2.1.4. Faunal and floral remains

No faunal or floral remains have been found at site
Ain Dalla 85/16.

6.2.1.5. Dating

Technological as well as typological considerations
suggest an Early Holocene age of site Ain Dalla 85/16.
Although technological information on the lithic as-
semblage is scanty, the focus on the production of
blades and bladelets points to an Epipalaeolithic
occupation of the site. This temporal classification
might receive support from metrical data obtained
on assemblages of a broadly contemporaneous site

in northern Egypt (Sitra 85/5-4), which show strik-
ing parallels (see Chapter 6.1.3.3). However, as will
be shown in Chapter 7, technological information is
not appropriate for a more accurate temporal clas-
sification. Typological analyses, on the other hand,
allow us to narrow the time of occupation more pre-
cisely, to a period between the mid-10* and mid-9*
millennia cal BP (see Chapter 7.2).

6.2.1.6. Interpretation
Activities

The composition of the lithic assemblage indicates
that blank production was an important activity
conducted at the site. However, the degree of on-site
preparation was comparatively low and the degree
of rejuvenation of cores cannot be estimated [Fig. 55].
In addition, a considerable amount of remains of
secondary modification shows that tool production
was an essential task executed at Ain Dalla 85/16.
The imbalance of microburins on the one hand and
geometric microliths and backed bladelets on the
other hand suggest that a large part of the tools
produced were exported. However, as suggested by
the high number of tools among the artefacts made
of grey chalcedony, tools were also transported to
the site as finished products and might represent
discarded pieces that stem from the “retooling” of
hafts (KEELEY 1982). Tools left behind indicate that
the tasks performed at the site comprised cutting,
sawing, and piercing (see Chapter 5.5.3) [Tab. 31],
where the latter was certainly part of off-site hunting
activities. This moderate task diversity is supported
by a calculated Simpson index of 0.33, which is
just within the range of diverse assemblages (see
Chapter 8.1).

Hammering /

Sawing

Tasks: Chopping / Cutting Scraping (wood working) Drilling  Piercing Chiselling
Knapping &
Backed bladell
Tool classes: - Backed Notches and - S(irrfjt:i)cai?ci;sl, -
' flakes / blades denticulates tgruncations 7

Tab. 31
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The Epipalaeolithic Reoccupation of the Eastern Sahara



Site Extension of site Analysed area Tools Total lithics Artefact density Tool frequency
m? m? N >10 mm (N / m?) (N tools / N lithics)
85/16 1800 224/1800* 48 626/814* 2.79 0.059

Tab.32 Ain Dalla 85/16: Indices of overall density and tool frequency. *Only the central part of the lithic scatter, i.e. the excavated trench
of 224 m?, is taken into consideration; the area and number of artefacts used for the calculation of artefact density are given in italics.

Raw material and mobility

Outcrops of chalcedony and quartzite have been
found about 20 km northeast of site Ain Dalla 85/16
[Fig. 50]. Although the varieties from the outcrop
and the site differ from each other, chalcedony and
quartzite are considered as regional resources. The
natural occurrence of the most common raw mate-
rial, radiolarite, is unknown. However, due to its
abundance and the comparatively low number of
retouched radiolarite tools (3.8 %), it might also be
of regional origin.

Prehistoric site selection criteria

As rainwater infiltrates sandy soils rapidly, dunes
may act as water reservoirs which support vegeta-
tion and might feed lakes or ponds at their base
(ROGNON 1980. CREMASCHI & DI LERNIA 2001:
817f. Chapter 2.3). The latter could have been located
immediately east of the seif dune (see above). As
a consequence the availability of water during the
time of occupation, and/or the richness of vegeta-
tion, might explain the location of the site. However,
no indications of a lacustrine environment have been
observed.

Number and duration of occupation(s)
According to the theoretical consideration presented

in Chapter 5, the overall artefact density of 2.79
lithics/m? [Tab. 32] points to a short occupation of

24  Only the central part of the lithic scatter, i.e. the excavated
trench of 224 m?, is taken into consideration.

the site.?* Nevertheless, the value calculated is so
low that it is certainly a result of post-depositional
processes which dispersed the lithic material over a
large area (see above). The calculated tool frequency
of 0.059 [Tab. 32], however, is moderate, which points
to a certain duration of stay at the site. The post-
depositional displacement of the artefacts precludes
the possibility of recognising individual clusters.
Nevertheless, the comparatively high refitting rate
is indicative of fewer occupations.

Site type

Based on the considerations given above, site Ain
Dalla 85/16 is considered a short-term camp that
might have been used only once for a short period
of one or a few days at the very most.

6.2.2. Ain Dalla 85/19
6.2.2.1. Excavation and analysis

In a shallow depression, 45 km southwest of the
oasis of Ain Dalla, 3 km west and 5 km south of
the “Nummulite Scarp”, this site was discovered as
one of several clusters of prehistoric artefacts. While
more precise information on the other clusters is not
available, the loose concentration of Epipalaeolithic
lithic artefacts at site Ain Dalla 85/19, which were
found in the immediate vicinity of two features
consisting of discoloured and baked sediment, led to
the excavation of the site [Figs. 50; 56]. All artefacts
were individually measured and collected from the
surface. The sandy sediment of an area of 5 x 3 m
encompassing the features was excavated down to a
depth of only 3 cm, until a hard playa surface was
reached [Fig. 57]. During the sieving of the sediment
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Fig. 56 Ain Dalla 85/19: General view
towards the southeast during excavation.
Excavated area of 30 x 25 m in background.
Feature consisting of large lumps of baked
sediment in foreground.
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Fig. 57 Ain Dalla 85/19: Schematic rep-
resentation of the density of lithic arte-
facts from the surface per excavation unit
of 100 x 100 cm (mapping by CZIESLA
n.d.[c]). The central area of 5 x 3 m was
excavated and sieved. This area encom-
passes the hearth features spot V and VI
(see Fig. 58).

[
N

no artefacts were found (3.5 mm mesh size). As
a consequence, the collected assemblage extracted
from an area of 30 x 25 m can be considered complete.
About 150 m northwest of this area another feature
consisting of large lumps of baked sediment was
found (see Fig. 56). Its excavation could not clarify
the nature of this feature. According to the excavator
it might have been a burned trunk or a large hearth-

mound (CZIESLA n.d.[c]). However, as this feature
is not related to the collected and excavated area of
site Ain Dalla 85/19, it is not part of the following
analysis.

The lithic assemblage was already recorded and
analysed by E. Cziesla. Some results were already
published (CZIESLA 1990b), while others were
only available as a partial manuscript (CZIESLA
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spits from undamaged sample bags reveal no appar-
ent differences. Also as part of this study, an AMS
radiocarbon date on charcoal was generated.

6.4.1.2. Features

Evident features

No evident features were observed. However, signs
of animal digging activities were noticed during
excavation. Charcoal was collected 27 cm below the
surface in square 92/49d.

Latent features

The analysed area of 3.25 m? is too small to reveal
spatial patterns.

6.4.1.3. Finds

The artefactual material of site Wadi el Akhdar 80/33-

2 sq. 92/47 is exclusively comprised of knapped
lithic artefacts.

Lithics

The analysed sample of knapped lithic artefacts
from 13 squares of 50 x 50 cm at site Wadi el Akhdar
80/33-2 sq. 92/47 is comprised of 1851 pieces in
total. Tab. 61 shows the general composition of
the assemblage by raw material. The vast major-
ity (98.5 %) of lithics are made of a grey/yellow
quartzite. The remainder of the assemblage con-
sists of a few pieces made of quartz, rhyolite, chal-
cedony, and other raw materials, mainly comprised
of other quartzite varieties. While grey/yellow
quartzite and rhyolite are local resources (CZIESLA
1996: 159; 162), other quartzite varieties are consid-
ered as regional resources. Quartz and chalcedony,
in turn, are classified as transregional raw materi-
als (see Chapter 5.4 and below).

Cores, which make up 0.9 % of all lithic
artefacts analysed, are exclusively made of
grey/yellow quartzite [Tab. 61]. Among the sam-
ple of five excavation units of 50 x 50 cm chosen
for attribute analysis, four different core types
were recorded: single platform, opposed plat-
form, ninety degree, and multiple platform cores
[Tab. 62]. Core preparation and rejuvenation was
carried out through the extraction of crested flakes

Grey/yellow

. Quartz  Rhyolite ~ Chalcedony  Other All materials
quartzite

N N N N N N Y%
DEBITAGE AND CORES
Cores 17 - - - - 17 0.9
Preparation flakes* 15 - - - - 15 0.8
Chips <10 mm 642 3 1 646 349
Chips 11-15 mm 380 2 2 2 1 387 20.9
Flakes/chunks 570 3 2 1 10 586 31.7
Blades/bladelets 185 - - - - 185 10.0
REMAINS OF SECONDARY MODIFICATION
Burin spalls 1 - - - - 1 0.1
Microburins - - - - 0.1
RETOUCHED TOOLS
Domestic tools 5 - - - - 5 0.3
Backed bladelets/geometric microliths 7 - - - - 7 0.4
Total N 1824 8 4 3 12 1851 100

% 98.5 0.4 0.2 0.2 0.6

Tab. 61 Wadi el Akhdar 80/33-2 sq. 92/47: Lithic assemblage by raw material (sample of 13 squares of 50 x 50 cm). *The sample chosen

for attribute analysis comprises crested flakes and core tablets.
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and core tablets. These preparation flakes have
maximum lengths of 92 and 110 mm, respectively.
As indicated by a large amount of chips <15 mm
(55.8 %) [Tab. 61] and the length of the chaine
opératoire (see below), blank production was, with-
out doubt, conducted at the site. Nevertheless, the
amount of debitage showing traces of cortex is
quite low [Fig. 92; Tab. 63]. This, however, might
be due to the large size of the original blocks of
grey/yellow quartzite.

Besides chips, flake/chunk is the most com-
mon debitage class, making up 31.7 % of all lithic
artefacts analysed [Tab. 61]. Flakes were struck
mostly by hard hammer direct percussion, as indi-
cated by large, mostly irregular striking platform
remnants [Tabs. 64; 66] and an QS index of 2.7
[Tab. 65] (see Chapter 7.1.1). Blades and bladelets,
on the other hand, make up 10 % of the total assem-
blage [Tab. 61] and exhibit smaller, mostly linear
or oval/pointed oval striking platform remnants
[Tabs. 64; 66], showing plain surfaces [Tab. 67]. The
QS index of blades and bladelets of 6.9 is in the
range of direct soft hammer percussion [Tab. 65].
This dichotomy, however, is not mirrored by the
scattergram of length /width ratios of unbroken un-
retouched blades/bladelets and flakes >15 mm, as
it indicates that the latter are just the less elongated

end of a blade/bladelet continuum [Fig. 93]. At
the same time, the scattergram suggests a predomi-
nance of larger debitage and a paucity of especially
small blades/bladelets. This is supported by the
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50 W 1/3-2/3 cortex

W <1/3 cortex
40

no cortex
30

20

10

Flakes and blades
other material
(N=3)

Flakes and blades
Grey / yellow quartzite
(N =111)

Fig. 92 Wadi el Akhdar 80/33-2 sq. 92/47: Cortex amount of
complete flakes and blades >15 mm by raw material (sample of 5
excavation units of 50 x 50 cm).

Type Flint Other All materials
N N N %
Single platform core 1 - 1 16.7
Opposed platform core 2 - 2 33.3
Ninety degree core 1 - 1 16.7
Multiple platform core, patterned 2 - 2 333 Tab. 62 Wadi el Akhdar 80/33-2 sq.
92/47: Absolute and percentage frequen-
Total 6 . 6 100 cies of types of cores (sample of 5 excava-
tion units of 50 x 50 cm).
Blank type Raw material no cortex <1/3 cortex 1/3-2/3 cortex >2/3 cortex Total
N % N % N Y% N Y% N %
Flakes Grey/yellow quartzite 61 81.3 13 17.3 1 1.3 - - 75 100
Blades Grey/yellow quartzite 30 83.3 5 139 1 2.8 - - 36 100
Flakes Other material 3 100.0 - - - - - - 3 100
Blades Other material - - - - - - - - - -

Tab. 63 Wadi el Akhdar 80/33-2 sq. 92/47: Cortex amount classes of complete unretouched blanks >15 mm (sample of 5 excavation

units of 50 x 50 cm).
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Tab. 64 Wadi el Akhdar 80/33-2 sq.
92/47: Blank size and size of striking plat-
form remnants (measures in mm; sample
of 5 excavation units of 50 x 50 cm).

Tab. 65 Wadi el Akhdar 80/33-2 sq.
92/47: The QS index of unretouched
flakes and blades >15 mm (sample of 5
excavation units of 50 x 50 cm).

Tab. 66 Wadi el Akhdar 80/33-2 sq.
92/47: Frequencies of striking platform
remnant forms (sample of 5 excavation
units of 50 x 50 cm).

Tab. 67 Wadi el Akhdar 80/33-2 sq.
92/47: Frequencies of striking platform
remnant surfaces (sample of 5 excavation
units of 50 x 50 cm).

statistical parameters of measurements of these
blanks [Tabs. 68; 69], as well as by the histograms
of length, width and thickness [Figs. 94-96]. On
average, complete unretouched blades are large

N Min Max Mean  StDev
Flakes and blades >15 mm Width 114 6 91 29.12 15.67
Thickness 114 1 40 8.81 6.46
Striking platforms Length 114 1 54 12.58 10.27
Width 114 1 36 5.52 5.81
Flakes >15 mm Width 78 9 91 32.54 16.77
Thickness 78 1 40 9.67 7.08
Striking platforms Length 78 1 54 16.60 10.84
Width 78 1 36 6.97 5.47
Blades >15 mm Width 36 6 54 21.72 9.58
Thickness 36 1 20 6.94 4.39
Striking platforms Length 36 2 18 6.94 3.75
Width 36 1 25 3.17 4.28
Flakes Blades Flakes and blades
N QS Index N QS Index N QS Index
78 2.7 36 6.9 114 3.3

Flakes >15 mm

Striking platform remnant form

Blades >15 mm

N % N %

oval / pointed oval 16 20.5 11 30.6

punctiform 1 13 5 13.9

linear 8 10.3 13 36.1

triangular 15 19.2 - -

rectangular 1 1.3 1 2.8

irregular 37 47.4 16.7

Total 78 100 36 100

Striking platform remnant surface

Flakes >15 mm

Blades >15 mm

N % N %

not specified (e.g. “punctiform”) 1 13 5 13.9
cortical 3 3.8 - -

joint 1 1.3 - -

plain 59 75.6 30 83.3

secondarily facetted 1 13 - -

indecisively facetted 13 16.7 1 2.8

Total 78 100 36 100

Data and analysis: Epipalaeolithic sites of five Eastern Saharan research areas

compared to other Epipalaeolithic sites (see Chap-
ter 7.1.1), their interquartile range stretching from
46.75 to 70.25 mm. While the maximum length of
unretouched blades is 127 mm, retouched blades
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N Min Max Mean Median StDev Kurtosis Skewness 1st Quartile 3rd Quartile

Length 78 13 116 46.96 41 25.01 0.40 0.90 26.25 61.75
Width 78 9 91 32.54 28 16.77 0.68 0.90 19 44.75
Thickness 78 1 40 9.67 7.5 7.08 426 1.70 5 13

Tab.68 Wadiel Akhdar80/33-2sq.92/47: Metrical analysis of flakes >15 mm (measures in mm; sample of 5 excavation units of 50 x 50 cm).

N Min Max Mean Median StDev Kurtosis Skewness 1st Quartile 3rd Quartile

Length 36 18 127 62.81 62 25.38 0.51 0.50 46.75 70.25
Width 36 6 54 21.72 215 9.58 2.37 0.90 16.75 26.25
Thickness 36 1 20 6.94 6 4.39 2.14 1.45 4 8

Tab.69 Wadiel Akhdar80/33-2sq.92/47: Metrical analysis of blades >15 mm (measures in mm; sample of 5 excavation units of 50 x 50 cm).
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Fig.94 Wadiel Akhdar 80/33-2 sq.92/47: Frequency distributions of width of blanks >15 mm (sample of 5 excavation units of 50 x 50 cm).
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Fig.95 Wadi el Akhdar 80/33-2sq. 92/47: Frequency distributions of width of blanks >15 mm (sample of 5 excavation units of 50 x 50 cm).
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Fig. 96 Wadi el Akhdar 80/33-2 sq. 92/47: Frequency distributions of thickness of blanks >15 mm (sample of 5 excavation units of
50 x 50 cm).
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sans mi-

No. Type (TIXIER 1963) N % croburin
%
Endscrapers
8 Simple endscraper on a blade or bladelet 1 7.1 8.3
Backed bladelets
45 Straight backed and pointed bladelet 3 214 25.0
66 Fragment of a backed bladelet 3 214 25.0
Notched pieces
74 Notched flake 1 7.1 8.3
77 Denticulated blade or bladelet 214 25.0
Geometric microliths
87 Trapeze with two concave sides 1 7.1 8.3
Microburin technique
102 Microburin 2 14.3
Tab. 70 Wadi el Akhdar 80/33-2 sq.
Total 14 100 100 92/47: Frequencies of types of retouched

tools.

even attain lengths of up to 134 mm. However,
statistics on retouched tools are not given due to a
low number of complete specimens.

The lithic toolkit comprises 12 pieces, which
belong to the group of backed bladelets and geomet-
ric microliths, as well as to the group of domestic
tools [Tab. 70]. The former group consists mainly of
straight backed and pointed bladelets (Tixier-Type
45), fragmented pieces, and a single trapeze with two
concave sides (Tixier-Type 87). Domestic tools, on
the other hand, consist primarily of notched pieces
(Tixier-Types 74 and 77) and a simple endscraper on
a blade (Tixier-Type 8). Tool production at the site is
suggested by the occurrence of two microburins.

Fig. 97 summarises the lithic production sys-
tem of the most common raw material, that is,
grey/yellow quartzite. Core preparation at an
early stage (Phase 1) is suggested by a rather high
percentage of flakes and chunks. At the same
time, the relative number of blades and bladelets,
which are considered as target products of the re-
duction sequence (Phase 2a), is rather low. The
rejuvenation of cores was accomplished by the re-
moval of core tablets and crested blades (Phase
2b). On-site tool production (Phase 3) is indicated
by the presence of microburins (0.2 %) and a sin-
gle burin spall (0.1 %); however, the latter might
also be accidental.

Phase 0:
Testing

Phase 1:
Initial preparation

Phase 2a:
Blank production

Phase 2b:
Core rejuvenation

Phase 3:
Modification

Flakes / chunks* (82.4 %) Blades / bladelets (16.1 %)

Microburins (0.2 %)

Prep. flakes™ (1.3 %) Burin spalls (0.1 %)

Fig. 97 Wadi el Akhdar 80/33-2 sq. 92/47: Length of the chaine opératoire of the most common raw material (grey/yellow quartzite).
Calculation of percentage values based on all debitage products and remains of secondary modification. Phases following GENESTE (1985)
and UTHMEIER (2004. 2006). *And chips 11-15 mm. **The sample chosen for attribute analysis comprises crested flakes and core tablets.
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Ground stone tools

No ground stone tools have been found at site Wadi
el Akhdar 80/33-2 sq. 92/47.

Miscellaneous finds

Nothing apart from lithic artefacts has been found
at site Wadi el Akhdar 80/33-2sq.92/47.

6.4.1.4. Faunal and floral remains

A charcoal sample of square 92/49d (see above)
provided remains of cf. Tamarix sp. (identification:
K. Neumann, Frankfurt/Main). Faunal remains are
absent.

6.4.1.5. Dating

Technological information on the lithic assemblage,
primarily the production of blades and bladelets,
the form of their butts, and the calculated QS index,
clearly point to an Epipalaeolithic/Early Holocene
age of site Wadi el Akhdar 80/33-2 sq. 92/47. Ty-
pological analyses corroborate an Early Holocene
age of the site, although the tool types identified do
not permit us to narrow this temporal classification.
Radiocarbon dating of a charcoal sample provided
an age of 4480 + 30 BP (Beta-454953) [Appendix 2].
Thus, this sample is considered intrusive. It might
originate from a later (“Gilf D”) occupation, which
is evidenced at the nearby site of Wadi el Akhdar
80/14 (SCHON & CZIESLA 1996. CZIESLA 1996. LIN-
STADTER 2005c: 366).

6.4.1.6. Interpretation
Activities

Based on the composition of the lithic assemblage,
blank production was among the primary activities
conducted at site Wadi el Akhdar 80/33-2 sq. 92/47.
As the amount of smaller blades and bladelets is
comparatively low, selected blanks might have been
exported. Tools were produced on-site, as indicated
by the presence of microburins. Tools left behind in-
dicate that the tasks performed at the site comprised
scraping, sawing, and piercing (see Chapter 5.5.3)
[Tab. 71], where the latter was probably part of off-
site hunting activities. The calculated Simpson index
of 0.24 is rather low compared to other Epipalae-
olithic sites [Fig. 120], indicating a rather diverse
assemblage. This, however, might be related to the
site’s small tool assemblage size and the method of
calculation of the Simpson index (see Chapter 8.1).

Raw material and mobility

Grey/yellow quartzite and rhyolite are both avail-
able in the valley depression of Wadi el Akhdar
(CZIESLA 1996: 159; 162). The nearest sources are lo-
cated about 200 m and 500 m away from site Wadi el
Akhdar 80/33-2 sq. 92/47, respectively (see SCHON
& CZIESLA 1996: Fig. 3. CZIESLA 1996: Fig. 1). As a
consequence, these materials are considered as lo-
cal resources. Natural occurrences of other quartzite
varieties are unknown in the valley depression but
can certainly be found in the greater vicinity of the
site, and hence are classified as regional raw materi-
als. Quartz and chalcedony, on the other hand, are
unknown in the region of Gilf Kebir (LINSTADTER

Hammering /

. . . Sawing . L .o
: P
Tasks Chopp.mg / Cutting Scraping (wood working) Drilling iercing Chiselling
Knapping
Notches and Backed bladelets,
Tool classes: - - Endscrapers . - L -
denticulates geometric microl.

Tab.71 Wadi el Akhdar 80/33-2 sq. 92/47: Elementary task applications following HOLL (1989), and tool classes present at the site.
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Site Extension of site Analysed area Tools Total lithics Artefact density Tool frequency
m? m?2 N >10 mm (N / m?) (N tools / N lithics)
80/33-2 >12 2.5/3.25% 12 1070/1205% 428 0.01

Tab. 72 Wadi el Akhdar 80/33-2 sq. 92/47: Indices of overall density and tool frequency. *Only the excavated area is taken into
consideration (see Figs. 90; 91); the area and number of artefacts used for the calculation of artefact density are given in italics.

2005a: 40f.) and are considered as transregional re-
sources.

Prehistoric site selection criteria

The blockage of the Wadi el Akhdar during the
Early and Mid-Holocene led to the development
of a large playa within the valley depression
(KROPELIN 1989). Favourable ecological conditions
in this area during the last wet phase are mirrored
by the abundance of prehistoric Holocene sites ob-
served (SCHON & CZIESLA 1996). Besides water
and vegetation (including fuel), another criterion
for site selection might have been the abundance
and accessibility of high-quality lithic raw mate-
rial, in this case, grey/yellow quartzite.

Number and duration of occupation(s)

The overall artefact density of 428 lithics/m?, as well
as a low tool frequency of 0.01 [Tab. 72], might be
taken as indications for a long occupation of the site.
However, conclusions on the number and length
of occupation are prevented or hampered, first by
the small size of the area analysed, and second by
the proximity to lithic resources, as sites located
close to raw material sources generally show high
artefact densities (see Chapter 5.5.2). The number of
occupations can hardly be estimated.

Site type

Based on the considerations given above, site Wadi
el Akhdar 80/33-2 sq. 92/47 is considered a short-
term camp that might have been used only once for
a short period of one or a few days at the very most.

6.5. Dora (Jebel Haruj)

The research area of Dora belongs to the region of
Jebel Haruj and comprises the southeastern foreland
of the eponymous massif [Figs. 9; 98]. In 2008, ar-
chaeological investigations were carried out in this
area by the Heinrich Barth Institute, Cologne (J. KU-
PER 2011. 2015). These included an excavation at
the Epipalaeolithic site of Dora 42/8, as well as a
survey in the southeastern foothills of the volcanic
massif. During field-walking in the surroundings
of site Dora 42/8 a few other prehistoric sites were
discovered, comprised of clusters of lithic artefacts
and stray finds of Middle Stone Age/Middle Palae-
olithic (Aterian) as well as Early and Mid-Holocene
age. Three sites were classified as Epipalaeolithic,
and were found within a distance of less than 1 km
from site Dora 42 /8. However, none of them is com-
parable in size and artefact density to the latter.

6.5.1. Dora42/8
6.5.1.1. Excavation and analysis

About 10 km east of the foothills of Jebel Haruj and
90 km north of the volcanic field of Waw an Na-
mus, a large and dense scatter of lithic artefacts was
found in 1942 (N. B. RICHTER 1952) and later reg-
istered as site Dora 42 /8 [Figs. 98; 99]. However, a
systematic excavation was carried out only in 2008
(see above; J. KUPER 2011). An almost homogeneous
scatter of knapped lithic artefacts stretches for about
300 m along the northern and eastern slopes of a
small depression, eroded in the Eocene limestone
[Fig. 100]. Apart from a very few Middle Palae-
olithic/Middle Stone Age (Aterian) stray finds, the
great majority of lithic artefacts are considered as
Epipalaeolithic. Within this scatter, which covers an
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Extension of site Analysed area Tools Total lithics Artefact density Tool frequency
Site m? m2 N >10 mm (N / m?) (N tools / N lithics)
83/11-1 59 59 25 2237 37.92 0.011
83/12 58 58 72 429 74 0.168
85/5-4 356 356 222 14009 39.35 0.016
85/16 1800 224/1800* 48 626/814* 2.79 0.059
85/19 750 750 20 133 0.18 0.15
85/25 45 45 5 15 0.33 0.333
85/26 108 108 10 71 0.66 0.141
85/28-1 > 48 48 398 5451 113.56 0.07
85/52 223 223 90 946 4.24 0.095
80/33-2 >12 2.5/3.25* 12 1070/1205* 428 0.01
42/8-1 ca. 13000 6 183 5369 894.83 0.034
80/7-4 > 52 12.75/52* 19 489/740% 38.35 0.026

Tab. 94 Site area, total number of lithics and tools, as well as the calculated artefact density and tool frequency as presented in Chapter 6
(for 80/7-4: see SCHON & CZIESLA 1996). *Only the area and number of artefacts given in italics could be used for the calculation of

artefact density (see Chapter 6).

Short occupation
85/25 r=-0.76
*
83/12
85/19
© 85/52
0.1 1 N 85/28-1
*

>

2 42/8-1

:’c)— *

S

" 8311 80/33-2

0.01 C .

Fig. 116 Log-log scatter plot showing
the inverse relationship between over-
all artefact density and the frequency of
retouched tools from 12 Epipalaeolithic
sites analysed and a possible interpreta-
tion with regard to the duration of site 0.001 ‘ ‘ ‘ ‘
use (see text). Indices are given in Tab. 94. 0.1 1 10 100 1000

(r is for log-log regression.)

All sites showing higher artefact densities and lower
tool frequencies, thus sites potentially occupied
for longer periods of time, have longer operational
chains and vice versa (cf. Fig. 116 and Fig. 117); the
three sites with the lowest artefact densities (and very
high tool frequencies), that is, Ain Dalla 85/19, Abu
Mingar 85/25, and Abu Mingar 85/26, show short

Artefact density (lithics / m?)

or very short operational chains that all lack the final
phase “modification”. To illustrate this relationship,
assemblages in Fig. 117 have been arranged accord-
ing to the results of the scatter plot shown in Fig. 116.

The length of the operational chains might, to a
large extent, be explained by the availability of suit-
able lithic raw material. All assemblages with long
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Phase 0: Phase 1: Phase 2a: Phase 2b: Phase 3:

e Testing Initial preparation Blank production Core rejuvenation Modification
85/19 o [ ez ] 5.2 |

85/25 S

85/26 sz [ 5 ] 38 |

85/16 [ s3 [ 37 | x | 49 |
85/52 I S I D 1 [ 194 ]
83/12 [ &6 [  »7 ] x [ v ]
80/7-4 [ w5 [ 4] 4 | X |
85/5-4 | s3] 16.1 | 29 | 0.8 |
83/11-1 | sa5 ] 143 | x | 12 |
85/28-1 [ 7ea ] 185 ] 1 I 41 |
80/33-2 [ 4 ] 16.1 | 13 | 0.3 |
42/81 14 I 2 |

Fig. 117 Comparative summary of the longest chaines opératoires of the Epipalaeolithic assemblages presented in Chapter 6 and of Wadi
el Akhdar 80/7-4. Sorting of sites according to the results of the scatter plot shown in Fig. 116. Background shading reflects percentage
values. Calculation of percentage values based on all debitage products (>10 mm) and remains of secondary modification (x = present but
unquantifiable [see Chapter 6]. Phases following GENESTE (1985) and UTHMEIER (2004. 2006).

*The purpose of this chaine opératoire was not the production of blades/bladelets but of flakes (see Chapter 6.2.3.3);

**only attested by Tixier-Type 64 (see BRIOIS et al. 2008: 85);

***only attested in trench Dora 42/8-5.

%
100 - —
4 DS

800 +— — — —

"N+ — — —

60+— — — —

M Transregional (>20 km)
Regional (5-20 km)
1 Local (<5 km)

0 4+— — — —
V= — — —
20+ — — —

04+ — — —

85/19 85/25 85/26 85/16 85/52 83/12 80/7-4 85/5-4 83/11-1 85/28-1 80/33-2 42/8-1

Fig. 118 Origin of raw materials. Sorting of sites according to the results of the scatter plot shown in Fig. 116.
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operational chains, that is, sequences comprising all
phases from the initial preparation of cores to the
production of tools, where basic production (Phases
1 to 2b) is central and tool production (Phase 3) is of
minor importance, are dominated by local raw mate-
rials (<5 km) (see Fig. 117 and Fig. 118). Only site Abu
Mingar 85/28-1 is an exception, as its assemblage is
dominated by regional raw materials (5-20 km) (but
see Chapter 6.2.5.1 and below). On the other hand,
most of the lithic assemblages showing shorter opera-
tional chains, or assemblages where tool production
is of relatively greater importance, are dominated
by raw materials from greater distances, meaning
regional materials. In addition, transregional raw
materials (>20 km) only occur in notable amounts
in assemblages showing short operational chains.

8.1.3. Tool assemblage diversity

According to the consideration outlined in Chap-
ter 5.5, the diversity of tool assemblages might be
used as another indicator to assess the duration of
occupation. Diversity was determined by calculating
the Simpson index of diversity (D) for all 12 Epipalae-
olithic sites used for the comparative analysis. Taken
as an indicator for estimating the length of a stay, this
index is expected to be independent of assemblage
size, since the absolute number of tools is controlled
by several factors beyond occupation duration (J.
RICHTER 1990: 249. UTHMEIER 2004: 403f.). To test

the independence of this index from tool assem-
blage size, the absolute number of tools was plotted
against diversity [Fig. 119]. As a result, no correla-
tion was found between these variables (r = 0.171).

The diversity indices calculated for the Eastern
Saharan Epipalaeolithic assemblages corroborate
the large amount of inter-site variability already
mentioned (see above). Eleven of the twelve sites
analysed show indices between 0.16 and 0.43, while
one assemblage (Abu Minqgar 85/25) reaches the
maximum value of 1.0, as it features only one tool
class. Irrespective of the latter, the arrangement of
the assemblages according to the diversity indices
shows a small gap between the indices of 0.33 and
0.39 [Fig. 120]. This gap will be used to differenti-
ate between two types of tool assemblages, that is,
diverse and specialised tool assemblages. The fact
that almost all assemblages provided rather low
values can be attributed to TIXIER's (1963) detailed
typology, which distinguishes a large number of
tool classes and assigns functionally similar tools
such as backed bladelets and geometric microliths
to different classes (see Chapter 5.5.3), so that the
assemblages appear overly diverse.

Following the assumption that tool assemblage
diversity reflects duration of occupation, the results
of the calculation of the diversity indices broadly
support the interpretation of the results of the scatter
plot of artefact density and tool frequency [Fig. 116].
Fig. 121 shows all 12 assemblages arranged accord-
ing to the results of this scatter plot. Although this

600

r=0.171
85/28-1
500 4208 o
*
400
')
g 300
z 85/05-4
° 85/52
200 *
Fig. 119 Scatter plot testing the relation- 100 a31p 89116
ship between diversity index (D) and tool N
assemblage size. The correlation coeffi-  80/7-4 85/1895/26 85/25
cient r = 0.171 indicates no dependence 0 : ’80/3?’ “ : : : : : *
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

between these variables. (42/8 comprises
tool assemblages of trenches 1 and 5.)

D
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0.30 I
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1
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1
0.20 '
1
1
' Fig. 120 Simpson diversity indices of
0.10 ! 12 Epipalaeolithic assemblages analysed.
! Sorting of sites according to index value
I and grouping of diverse and specialised
0.00 ! assemblages. (42/8 comprises tool assem-
83/11-1 80/7-4 80/33 83/12 42/8 85/28-1 85/5-4 85/16 8519 85/26 85/52 85/25 &S P

(N=23) (N=19) (N=14) (N=73) (N=453) (N =482) (N=229) (N=289) (N=20)

0.50

1.0
0.39 0.40
0.40
0.30
D
0.20
0.10
0.00

85/19 85/25  85/26
(N=20) (N=5)

0.43

0.16

85/16 85/52  83/12

does not result in a proper sorting from high to low
diversity indices, the general trend becomes evident:
assemblages showing rather high diversity indices
(black), that is, specialised assemblages that are sug-
gestive of shorter occupations, are almost exclusively
located in the upper left part of the plot, and thus in
the area considered to indicate shorter occupations
(cf. Fig. 116 and Fig. 121). On the other hand, assem-
blages showing rather low diversity indices (grey),
that is, more diverse assemblages that are suggestive
of longer occupations, are located in the central and
lower right part of the plot, and thus in areas consid-
ered to indicate comparatively longer occupations.

The fact that the diversity indices of some assem-
blages are to some extent in disagreement with the
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80/7-4 85/5-4 83/11-1 85/28-1 80/33
(N=10) (N=89) (N=201) (N=73) (N=19) (N=229) (N=23) (N=482) (N=14) (N =453)

(N=10) (N=201) (N=5) blages of trenches 1 and 5.)

0.32
0.29

0.24

Fig. 121 Simpson diversity indices of
12 Epipalaeolithic assemblages analysed.
Sorting of sites according to the results
of the scatter plot shown in Fig. 116.
Grey bars: diverse tool assemblages. Black
bars: specialised tool assemblages (see
Fig. 120). (42/8 comprises tool assem-
blages of trenches 1 and 5.)

42/8

relative duration of occupation (e.g. Sitra 83/11-
1, Sitra 83/12, and Wadi el Akhdar 80/7-4) when
assessed using overall artefact density and tool fre-
quency, as well as the length of the chaine opératoire,
can be attributed to at least two reasons. The first
relates to the underlying settlement pattern. In the
context of a strategy of logistically organised mo-
bility (sensu BINFORD 1980), larger base camps
might indeed show more diverse assemblages com-
pared to smaller and more ephemeral camps; thus,
assemblage diversity may reflect the duration of
occupation. In contrast, camps that are part of a
residentially organised mobility system might con-
sistently be characterised by highly diverse assem-
blages, although the duration of occupation at these
camps might have been comparatively short (HEI-
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DENREICH 2014: 161). However, as will be shown in
the following, the assemblages in question are placed
in a context of logistically organised mobility, so that
this problem might not be of particular significance.

The second reason relates to the method of calcu-
lation of the Simpson index. T. Richter demonstrated
that smaller assemblages, especially assemblages
where some tool classes are represented by only one
specimen, yield lower indices compared to larger
assemblages with identical relative amounts of indi-
vidual tool types (T. RICHTER 2016: 294-296). Thus,
small assemblages might appear disproportionately
diverse. This problem is certainly true of the small
assemblages of the sites Sitra 83/11-1, Wadi el
Akhdar 80/7-4 and 80/33-2, as well as the assem-
blages of site Sitra 83/12, where several tool classes
are represented by only one specimen. These four
assemblages yielded the lowest indices of all Epi-
palaeolithic sites considered [Fig. 119].

8.1.4. Task applications

Apart from ascertaining the diversity of a lithic as-
semblage, retouched tools can be used to assess the
nature of tasks performed at a site (see Chapter 5.5.3).
For that reason, tool classes have been assigned to
“elementary task applications” for each assemblage
presented in Chapter 6. These task applications are
summarised in Tab. 95. What becomes apparent is
that some tasks have been conducted at almost all
sites, while others occur less frequently. Sawing activ-
ities, as well as task applications involving piercing,
are attested at 11 of the 12 sites used for the compar-
ative analysis. These tasks might be associated with
subsistence activities or with maintenance activities
that are related to food procurement, such as the
maintenance of projectiles. On the other hand, pro-
cessing activities, indicated by drilling, chiselling,
and scraping tasks, occur more rarely. Especially
time consuming activities that involve scraping (see
Chapter 5.5.3) have been conducted at only six out of
twelve sites. This finding corresponds to the ethno-
graphic observation by YELLEN (1977) that activities
related to the procurement and preparation of food
are performed at every occupation, while other activ-
ities, such as the processing of leather, bone, or the
like, occur more rarely as they are only conducted
at camps used for longer periods of time (see Chap-
ter 5.5.3).

8.1.5. Site types

The criteria outlined above, as well as additional
assessments and criteria expounded in Chapter 6
and summarised in Tab. 95, have been considered
in ascertaining functional differences between sites
and in identifying three types of sites as defined in
Chapter 5.5.4:

(1) Base camp

Within the Epipalaeolithic sites considered in this
study, three sites conform to the essential criteria
of base camps [Tab. 95]. These sites, namely Sitra
85/5-4, Abu Minqar 85/28-1, and Dora 42/8(-1), are
characterised by a high overall artefact density and a
low relative frequency of retouched tools [Fig. 116].
In addition, they show long operational chains that
encompass all phases from the initial preparation
of cores to the production of tools (“modification”)
[Fig. 117]. At one site, Dora 42/8, even the testing of
raw material is attested by large, initially struck flint
slabs. The three base camps show large and diverse
toolkits, as indicated by the calculated diversity
indices of 0.32 and below, as well as the absolute
amount of nine to twelve tool classes, according
to the typology of TIXIER (1963) [Tab. 95]. Beyond
that, the assumed task applications of these sites
suggest the execution of processing activities that are
generally linked with prolonged stays (see above).
However, scraping activities are only attested for the
sites of Sitra 85/5-4 and Abu Minqar 85/28-1. While
sites Dora 42/8 and Sitra 85/5-4 are dominated
by local raw materials (<5 km), site Abu Minqgar
85/28-1 is dominated by regional raw material (5-
20 km). However, although a local source of the most
common raw material at Abu Mingar 85/28-1, which
is flint, is unknown, according to the geological
map (KLITZSCH et al. 1987), it might be available
in the immediate vicinity (<5 km) of the site (see
Chapter 6.2.5.1). Nevertheless, flint is considered
a “regional” material at this site, since the specific
source of raw materials would have to be known in
order for it to be considered “local” (see Chapter 5.4).

Regarding ground stone tools, it is interesting to
note that only one of the base camps yielded tools of
this sort [Tab. 95]. That said, in the larger find area
of Abu Mingqar 85/28, three lower grinding stones
have been recorded, even though their relationship
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