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From the Organizers and Editors

The Editors regret very much the delay in publishing these Proceedings.
Several factors have been responsible, all of them basically resulting from un-
expected effects of the fundamental transformation of our part of Europe in
recent years.

The idea of the organization of continuous Dymaczewo symposia was ob-
vious to all who attended our 1980 and 1984 conference. In 1984 the Participants
decided that these symposia should be held every four years. The subject of the
1988 symposium was discussed during the meeting of the Board of the Inter-
national Commission of the Later Prehistory of Northeastern Africa in Cologne
on the 3rd of November 1986. This was the last day of the memorable interna-
tional conference on “Chronological Problems of the Eastern Sahara and the
Nile Valley” organized by Rudolph Kuper, who had just founded his
“Forschungsstelle Afrika’’, a major research institute of African prehistory at the
University of Cologne. The Board of our Commission decided there to devote
the following Dymaczewo symposium to the theme “Environmental Change
and Human Culture in the Nile Basin and Northern Africa until the Second
Millennium B.C.”" It was felt that after discussing the main lines of cultural
development in the later prehistory of northeastern Africa at the two previous
symposia, it would now be useful to have a review of recent evidence on the
natural environment in this time period — a background to the cultural proces-
ses. The symposium was held on 5-10 September, 1988.

That was another successful symposium. The Organizers wish to thank very
much those who attended as well as those who submitted their contributions to
this volume and have been patiently waiting for their publication. Word of ap-
preciation also go from the Organizers to John Alexander, who has kindly
agreed to become a third Editor of these Proceedings.

The Organizing Committee

Lech Krzyzaniak Michat Kobusiewicz
Chairman Deputy Chairman



List of Participants in the Symposium

1.

2

il

12.

13.

14.

15.

16.

BARBARA G. ADAMS. Department of Egyptology, University College, Gower
St., London WCI1E 6BT, Great Britain

. JOANNA AKSAMIT. ul. Siennicka 21 m. 72, 04-394 Warszawa, Poland
3.
4.

JOHN ALEXANDER. St. John’s College, University of Cambridge, Great Britain
BARBARA E. BARICH. Dipartimento di Scienze Storiche, Archeologiche e
Antropologiche dell’Antichita, Universita di Roma ““La Sapienza”. Via
Palestro 63, 00185 Roma, Italy

. GRAEME BARKER. British School at Rome, Piazzale Winston Churchill 5 (Via

Gramsci 61), 00197 Roma, Italy

. STEVEN A. BRANDT. Department of Anthropology, University of Georgia,

Baldwin Hall, Athens, Georgia 30602, U.S.A.

.EDWIN CM. VAN DEN BRINK. Egyptological Department, University of

Amsterdam, Oude Turfmarkt 129, 1012 GC Amsterdam, Holland

. IAN A. BROOKES. Department of Geography, York University, North York,

Ontario, Canada M3] IP3

. NATHALIE BUCHEZ. 143 rue d’Alesia, 75014 Paris, France
. IsABELLA CANEVA. Dipartimento di Scienze Storiche, Archeologiche e

Antropologiche dell’Antichita, Sez. Paletnologia, Universita di Roma “La
Sapienza”’. Via Palestro 63, 00185 Roma, Italy

MARIA CASINI Dipartimento di Scienze Storiche, Archeologiche e Antropo-
logiche dell’Antichita, Sez. Paletnologia, Universita di Roma “'La Sapienza”,
Via Palestro 63, 00185 Roma, Italy

Louls CHAIX. Department of Archaeozoology, Musée d'Histoire Naturelle,
route de Malagnou, Case postale 434, CH-1211 Genéve 6, Switzerland
MAREK CHLODNICKIL. Muzeum Archeologiczne, ul. Wodna 27, 61-781 Poznan,
Poland

CHARLES S. CHURCHER. Department of Zoology, University of Toronto,
Toronto, Ontario, Canada M5S 1A1

KRZYSZTOF M. CIALOWICZ. Instytut Archeologii, Uniwersytet Jagielloriski, ul.
Gotlebia 11, 31-007 Krakow, Poland

J. DESMOND CLARK. Department of Anthropology, University of California,
Berkeley, California 94720, U.S.A.



LIST OF PARTICIPANTS 11

17. ANGELA E. CLOSE. Department of Anthropology, Southern Methodist

18.

19.

20.

23

24.

26.

27.

28.

29.

30.

3t.

32.

33:

34.

35.

36.

University, Dallas, Texas 75275, U.S.A.

ERWIN CZIESLA. Forschungsstelle Afrika, Institut fiir Ur- und Friihgeschich-
te, Universitat zu Koéln, Jennerstr. 8, D-5000 Koln 30, Federal Republic
of Germany

ANDREAS DITTMANN. Geographisches Institut, Universitat Bonn, Mecken-
heimer Allee 166, D-5300 Bonn 1, Federal Republic of Germany

ANGELA VON DEN DRIESCH. Institut fir Palaeoanatomie, Domestikations-
forschung und Geschichte der Tiermedizin, Universitat Miinchen, Schelling-
str. 10, D-8000 Mtinchen 40, Federal Republic of Germany

BARBARA DROBNIEWICZ. Instytut Archeologii, Uniwersytet Jagielloriski,
ul. Gotebia 11, 31-007 Krakéw, Poland

.HENRI I. DUMONT. Animal Ecology, State University of Gent (B),

Ladeganckstraat 35, B-9000 Gent, Belgium

. JOSEF EIWANGER. Kommission fiir Allgemeine und Vergleichende Archédo-

logie des Deutschen Archdologischen Instituts, Edenicherstr. 41, Bonn,
Federal Republic of Germany

RODOLFO FATTOVICH. Dipartimento di Studi e Ricerche su Africa e Paesi
Arabi, Istituto Universitario Orientale, Piazza S. Domenico Maggiore 12,
80134 Napoli, Italy

.MICHEL FONTUGNE. Centre des Faibles Radioactivités, Laboratoire du

Radiocarbon, Domaine du CNRS, 91198 Gif/Yvette, France

TsuyosHI FUJIMOTO. Institute of Archaeology, University of Tokyo, Hongo
7-3-1, Bunkyo-ku, Tokyo 113, Japan

BALDUR GABRIEL. Institut fiir Geographie (TU), Budapesterstr. 44 /46, D-1000
Berlin 30, Federal Republic of Germany

ELENA GARCEA. Dipartimento di Scienze Storiche, Archeologiche e Antropo-
logiche dell’Antichita, Sez. Paletnologia, Universita di Roma “La Sapienza”,
Via Palestro 63, 00185 Roma, Italy

ACHILLES GAUTIER. Laboratory for Paleontology, State University Gent,
Krijgslaan 281/98, B-9000, Gent, Belgium

BOLESLAW GINTER. Instytut Archeologii, Uniwersytet Jagielloriski, ul.
Gotebia 11, 31-007 Krakow, Poland

ANN E. GRANT. Department of Archaeology, University of Reading,
Whiteknights, Reading RG6 2A A, Great Britain

CHRISTIAN E. GUKSCH. Agyptologisches Institut, Heidelberg University,
Marstallhof 4, D-6900 Heidelberg, Federal Republic of Germany

RANDI HAALAND. Historical Museum, University of Bergen, 5014 Bergen,
Norway

JoACHIM HAHN. Institut fir Urgeschichte, Schloss, D-7400 Tiibingen, Federal
Republic of Germany

HANY A. HAMROUSH. Geology Department, Faculty of Science, Cairo Univer-
sity, Giza, Egypt

FATMA HELMLI. Instytut Archeologii, Uniwersytet Jagielloriski, ul. Golebia 11,
31-007 Krakow, Poland



12

LIST OF PARTICIPANTS

37

38.

39.

40.

41.

43,

44

45,

46,

47.

48.

49.

50.

51.

DIANE L. HOLMES. Department of Extra-Mural Studies, University of London,
London, Great Britain

STEFAN JAKOBIELSKI. Zaklad Archeologii Srédziemnomorskiej, Polska
Akademia Nauk, Palac Kultury i Nauki, 00-901 Warszawa, Poland

BIRGIT KEDING. Forschungsstelle Afrika, Institut fiir Ur- und Friithgeschichte,
Universitat zu Koln, Jennerstr. 8, D-5000 KéIn 30, Federal Republic of
Germany

ABDELKARIM A. KHIDIR. Department of Archaeology, University of Khartoum,
Khartoum, Sudan

ZsoLT Kiss. Zaklad Archeologii Srédziemnomorskiej, Polska Akademia
Nauk, Patac Kultury i Nauki, 00-901 Warszawa, Poland

. FRANK KLEES. Forschungsstelle Afrika, Institut fir Ur- und Friithgeschichte,

Universitat zu Kéln, Jennerstr. 8, D-5000, Koln 30, Federal Republic of
Germany

MAXINE R. KLEINDIENST. Department of Anthropology, University of Toronto,
100 St. George St., Toronto, Ontario, Canada M5S 1A1

. MIcHAE KOBUSIEWICZ. Instytut Archeologii i Etnologii, Oddzial w Poznaniu,

Polska Akademia Nauk, ul. Zwierzyniecka 20, 60-814 Poznar, Poland
KAZIMIERZ KOWALSKI. Instytut Zoologii, Polska Akademia Nauk, Krakéow,
Poland

JaNusz K. Koztowskl. Instytut Archeologii, Uniwersytet Jagielloniski, ul.
Gotebia 11, 31-007 Krakow, Poland

KARLA M. KROEPER. Staatliche Sammlung Agyptischer Kunst, Meiserstr. 10,
D-8000 Miinchen 2, Federal Republic of Germany

STEFAN KROPELIN. Institut fiir Physische Geographie, Freie Universitat Berlin,
Grunewaldstr. 35, D-1000 Berlin 41, Federal Republic of Germany

HALINA KROLIK. Instytut Archeologii i Etnologii, Polska Akademia Nauk, al.
Solidarnosci 105, 00-140 Warszawa, Poland

LECH KRZYZANIAK. Muzeum Archeologiczne, ul. Wodna 27, 61-781 Poznan,
Poland

RupoLPH KUPER. Forschungsstelle Afrika, Institut fur Ur- und Frithge-
schichte, Universitat zu Koln, Jennerstr. 8, D-5000 Koln 30, Federal Republic
of Germany

. RENATE LIERMANN. Forschungsstelle Afrika, Institut fiir Ur- und Frihge-

schichte, Universitat zu Kéln, Jennerstr. 8, D-5000 Kéln 30, Federal Republic
of Germany

. MARIA LITYNSKA. Instytut Archeologii i Etnologii, Oddzial w Krakowie,

Polska Akademia Nauk, ul. Stawkowska 17, 31-016, Krakéw, Poland

. LEWIS E. MACNAUGHTON. Institute for the Study of Earth and Man, Southern

Methodist University, Box 274, Dallas, Texas 75275, U.S.A.

. ANTHONY E. MARKS. Department of Anthropology, Southern Methodist

University, Dallas, Texas 75275, U.S.A.

. MARY M.A. MCDONALD. Egyptian Department, Royal Ontario Museum,

100 Queen’s Park, Toronto, Ontario, Canada M5S 2C6



LIST OF PARTICIPANTS 13

57. JAMES O. MILLS. South Carolina Institute of Archaeology and Anthropology,
1321 Pendleton St., Columbia, South Carolina 29208, U.S.A.

58. ALFRED MUZZOLINIL. Laboratoire d’Archéozoologie, 07460 St. André De
Cruzieres, Toulouse, France

59. WiM VAN NEER. Laboratorium voor Prehistorie, Katholieke Universiteit te
Leuven, Redingenstraat 16 bis, B-3000 Leuven, Belgium

60. KATHARINA NEUMANN. Forschungsstelle Afrika. Institut fiir Ur- und Friih-
geschichte, Universitit zu Koln, Jennerstr. 8, D-5000 Koln 30, Federal
Republic of Germany

61. ETIENNE PAULISSEN. Institute of Earth Sciences, Katholieke Universiteit te
Leuven, Redingenstraat 16 bis, B-3000 Leuven, Belgium

62. MACIE] PAWLIKOWSKL. Zaklad Mineralogii i Geochemii, Instytut Geologii
i Surowcow Mineralnych, Akademia Gérniczo-Hutnicza, al. Mickiewicza 30,
Krakéw, Poland

63. MIECZYSLAW F. PAZDUR. Laboratorium C-14, Instytut Fizyki, Politechnika
Slaska, ul. Krzywoustego 2, 44-100 Gliwice, Poland

64. PHILIP VAN PEER. Laboratorium voor Prehistorie, Katholieke Universiteit te
Leuven, Redingenstraat 16 bis, B-3000 Leuven, Belgium

65. JORIS PETERS. Institut fiir Palaeoanatomie, Domestikationsforschung und
Geschichte der Tiermedizin der Universitat Miinchen, Schellingstrasse 10/1I,
D-8000, Mtinchen 40, Federal Republic of Germany

66. JACQUES REINOLD. Directorate General of Antiquities and National Museums
of the Sudan, French Unit, P.O. Box 178, Khartoum, Sudan

67. KARIM SADR. Department of Anthropology, Southern Methodist University,
Dallas, Texas 75275, U.S.A.

68. KLAUS P. SCHMIDT. Institut fiir Ur- und Frithgeschichte, Marstallhof 4, D-6900
Heidelberg, Federal Republic of Germany

69. WERNER SCHUCK. Forschungsstelle Afrika, Institut fir Ur- und Frih-
geschichte, Universitat zu Koln, Jennerstr. 8, D-5000 Koln 30, Federal
Republic of Germany

70. JOACHIM SLIWA. Instytut Archeologii, Uniwersytet Jagielloriski, ul. Gotebia
11, 31-007 Krakéw, Poland

71. ANDREW B. SMITH. Department of Archaeology, University of Cape Town,
Rondebosch, Cape 7700, Republic of South Africa

72. PRISCILLA H. SUTHERLAND. Department of Anthropology, Southern Methodist
University, Dallas, Texas 75275, U.S.A.

73. ZBIGNIEW SZAFRANSKI. Instytut Archeologii, Uniwersytet Warszawski,
ul. Krakowskie Przedmiescie 1, Warszawa, Poland

74. URSULA THANHEISER. Botanisches Institut der Universitat Wien, Rennweg 14,
A-1030 Wien, Austria i

75. PIERRE M. VERMEERSCH. Laboratorium voor Prehistorie, Katholieke Univer-
siteit te Leuven, Redingenstraat 16 bis, B-3000 Leuven, Belgium

76. BERNHARD VOIGT. Institut fiir Physische Geographie, Freie Universitat Berlin,
Grunewaldstr. 35, D-1000 Berlin 41, Federal Republic of Germany



14

LIST OF PARTICIPANTS

77. KRYSTYNA WASYLIKOWA. Instytut Botaniki, Polska Akademia Nauk, ul.

78

79.

80.

81.

82.

83.

Lubicz 46, 31-512 Krakéw, Poland

. FRED WENDORF. Department of Anthropology, Southern Methodist Univer-

sity, Dallas, Texas 75275, U.S.A.

ROBERT ]. WENKE. Department of Anthropology, DH-05, University of
Washington, Seattle, Washington 78195, U.S.A.

HANNA WIECKOWSKA. Instytut Archeologii i Etnologii, Polska Akademia
Nauk, al. Solidarnosci 105, 00-140 Warszawa, Poland

DIETRICH H. WILDUNG. Staatliche Sammlung Agyptischer Kunst, Meiserstr.
10, D-8000 Miinchen 2, Federal Republic of Germany

HuiB DE WIT. Laboratory of Physical Geography and Soil Science, Dapper-
straat 115, 1013 BL Amsterdam, Holland

MACIE] WITKOWSKI. Zaklad Archeologii Srédzien'momorskiej, Polska Akade-
mia Nauk, Patac Kultury i Nauki, 00-901 Warszawa, Poland

84. JURGEN WUNDERLICH. Fachbereich Geographie der Philipps-Universitat,

85

Deutschhausstr. 10, D-3550 Marburg /L, Federal Republic of Germany

. BOGDAN T. ZURAWSKI. Zaklad Archeologii Srédziemnomorskiej, Polska Aka-

demia Nauk, Patac Kultury i Nauki, 00-901 Warszawa, Poland

Authors of papers published in the Proceedings not listed above have submitted
their contributions in absentia.

Organizing Committee

Lech Krzyzaniak Chairman

Michat Kobusiewicz Deputy Chairman
Hanna Kocka—-Krenz Secretary
Marek Chiodnicki Deputy Secretary

Staff

S.

Balanicka, Michal Brzostowicz, Jacek Kabaciniski, Grazyna Effenberg,

Bogdan Okupny, Arleta Swierkowska, Malgorzata Winiarska-Kabaciriska,
Maria Ziétkowska



ENVIRONMENTAL CHANGE AND HUMAN CULTURE
IN THE NILE BASIN AND NORTHERN AFRICA
UNTIL THE SECOND MILLENNIUM B.C.

Poznan 1993

PL ISSN 0866-9244 ISBN 83-900434-1-6

GRAEME BARKER

The UNESCO Libyan Valleys Survey:
environmental change and
human settlement in Tripolitania

Introduction

The project which is the subject of this paper began in 1979 with a direct brief
from UNESCO to investigate the nature of ancient farming in the Tripolitanian
pre-desert of Northwestern Libya (Fig. 1), to give an archaeological perspective
to modern plans for agricultural development in the same region. Fieldwork
took place in 1979, 1980, 1981, 1984, and 1989. The project has been directed by
Prof. G.D.B. Jones of the University of Manchester and myself. The British con-
tribution to the project has developed under the aegis of the Society for Libyan
Studies, whose journal Libyan Studies has published detailed progress reports
about the project every year since 1979.

The study area, the Tripolitanian pre-desert, is the region which lies between
the coastal zone and the true desert. It consists of an undulating rock plateau
some 100 kilometers long from north to south, principally of limestone but in
places mantled with basalt, dissected by the two main wadi systems of the
Sofeggin and Zemzem. The major wadis may be several kilometers wide, but
the tributaries are often narrow trenches, a few hundred meters across. Both are
floored with a mosaic of flood loams, gravels, and sand dunes. To the north of
the pre-desert, in the Gebel hills and the coastal plain, annual rainfall is higher
than 200 mm, the minimum for dry farming without irrigation, making these
zones the preferred areas for human settlement in antiquity as today. In the
pre-desert, however, rainfall decreases very rapidly moving southwards, to only
25 mm or less on the southern boundary with the rock desert and sand seas of
the Sahara. The regime consists of sporadic and often highly localized cloud-
bursts on a few days a year, which cause torrential floodwaters to fill the depres-
sions on the plateau or flow down the wadis, reworking the alluvial sediments
and replenishing their nutrient levels.
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Fig. 1. The study area of the UNESCO Libyan Valleys Survey: the Tripolitanian pre-desert, between
the settlements of Beni Ulid and Gheriat el-Garbia (after Barker 1986: Fig. 1);

The location of the three groups of rock carvings
A: Maia Dib; B: Udei el-Ghel /Gaf al-Hetshia; C: al-Tobga
Topography and modern vegetation
1: coastal plain - mixed steppe; 2: Gebel escarpment — steppe; 3: pre-desert plateau - rare vegetation except on wadi
floors; 4: Hamada al-Hamra desert — vegetation almost absent.
Dash lines show rainfall isohyets in mm.

Patterns of land use are undergoing major changes today in the social,
economic and technological transformations of modern Libya, but the tradition-
al way of life that was evolved by the Bedouin to cope with this hostile environ-
ment was characterized above all by low density populations, seasonal mobility,
and a reliance on pastoralism. Cereal crops were sown in the floodloams of the
pre-desert wadis after the autumn rains, and the Bedouin then moved south
with their sheep, goats, and camels to the desert margins for the winter, coming
north again with their animals in the spring for the harvest. The summer months
were spent on the dry pastures of the pre-desert, the only water available (apart
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from isolated deep wells) being rainwater collected the previous winter in rock-
cut cisterns. Settlements consisted either of tents or drystone walled shelters
roofed with timber or tenting, and stock were normally penned in brushwood
or thorn enclosures.

The kind of ephemeral archaeology created by this way of life contrasts
vividly with much of the archaeology of ancient settlement. The German ex-
plorer Heinrich Barth first reported the very large numbers of ancient ruins, par-
ticularly the “castles” (in Arabic gsur) or fortified farms that are found mainly
along the edges of the narrower wadis, noting also that these monuments were
frequently associated with systems of low drystone walls running both along
and across the wadis (Barth 1857). The gsur implied a density and permanence
of settlement in antiquity very different from the traditional Bedouin system of
settlement, and the wall systems likewise implied an agricultural system with
much greater organizational and technological inputs than Bedouin farming.
The first systematic archaeological studies of the gsur indicated a late Roman
date, the consensus being that they represented a frontier defence system of
soldier-farmers (limitanei) to protect the Romano-Libyan coastal cities and their
rich agricultural hinterlands from the desert nomads (Brogan 1964; Brogan and
Smith 1957; Goodchild 1950).

Hence the Libyan Valleys Survey was initiated by UNESCO as the first
modern study of the archaeology of pre-desert settlement. The fact that we
needed to understand not only how the Romano-Libyan agricultural system
funcioned but also why it began and why it collapsed has meant that from the
outset the project adopted a multi-period approach, as it seemed very unlikely
that Romano-Libyan farming could be understood in isolation from earlier and
later systems of settlement and land use in the pre-desert. Given the agricultural
dimension, too, the project has been characterized throughout by multidiscipli-
nary investigations linking archaeology with the natural sciences, particularly
botany, zoology, and geomorphology.

The first phase of the project consisted of primary mapping, with vehicle-
based survey teams visiting all the major wadis and recording the range of ar-
chaeological monuments visible along the wadi edges (Barker and Jones 1981;
1982; Jones and Barker 1980). We then selected a representative series of wadis
in the north, centre and south of the survey area for more detailed study on foot,
mapping the full range of the surface archaeology from major upstanding
monuments to litnic scatters, and mapping in detail the systems of wadi walls
(Barker 1985; Gilbertson et al. 1984). The third phase of the project has consisted
of the detailed investigation, including by excavation, of individual Romano-
Libyan farms and their agricultural systems (Barker and Jones 1984; Barker et al.
1991; Hunt et al. 1986).

Prehistoric settlement

The preliminary analysis of the surface lithic material (Hivernel 1985) has
identified a succession of homogeneous assemblages of Middle Palaeolithic,
Epipalaeolithic, and Neolithic styles, with only one assemblage being classified

2
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as Upper Palaeolithic in its typology. Whilst it is possible that some of the
Aterian material classified as Middle Palaeolithic is in fact late glacial in date,
the paucity of evidence for Upper Palaeolithic occupation in the pre-desert is
perhaps not surprising given the climatic evidence across North Africa for the
intense aridity of the late glacial environment ca. 20,000 - 10,000 b.p.

With the climatic amelioration of the Early Holocene, regular utilization of the
pre-desert plateau resumed by people with Epipalaeolithic and Neolithic tech-
nologies. Further evidence for human occupation at this time consists of a series
of rock art sites in the survey area (Barker 1986: Fig. 1). These consist of carvings
of the well known bovids at Maia Dib, including one with a disc between the
horns (Graziosi 1934; 1941); bovids, equids and ostriches at el-Chel (Graziosi
1937; 1941); and a bovid, antelope- or gazelle-like animals, a giraffe, and human
figures at el-Tobga. The close association of the cattle and game motifs at these
sites suggests an occupation of the pre-desert by people combining pastoralism
with hunting, by analogy with southern Libya perhaps somewhere within the
range 6,000 - 3,000 b.c. (Arte Prehistorica del Sahara 1986; Barich 1987).

The locations of the Tripolitanian carvings correlate broadly with the loca-
tions of the most abundant evidence for surface lithic assemblages of
Epipalaeolithic and Neolithic type, on the southwestern margins of the pre-
desert plateau at its border with the Hamada al-Hamra rock desert. In this area
the landscape is dominated by undulating terrain interspersed with isolated
oases and springs, very different from the dominant landscape of the rock
plateau and dry wadi channels. The region has also been the natural corridor
north for pastoralists wintering on the desert margins. The area of the picto-
graphs is likely to have been a critical part of the subsistence territories of both
hunter-gatherers and pastoralists, the carved boulders perhaps serving as ter-
ritorial markers for particular social groups. Given that hunter-gatherers and
pastoralists tend to define their seasonal territories very elaborately, with access
to some resources shared but to others being strictly controlled, the location of
the Tripolitanian pictographs near springs and oases must be significant, par-
ticularly given the evidence for increasing desiccation during the period repre-
sented by the carvings and Neolithic industries.

No prehistoric pottery has been recovered by the project. The principal
evidence for pre-desert settlement in the late prehistoric and protohistoric
periods consists of a series of rock carvings at el-Togba: small stick figures,
mostly four-legged animals, but also humans, palm trees, and a possible
wheeled vehicle. As elsewhere in the Libyan Sahara, such late rock carvings
showing evidence on the one hand for the existence of desert conditions similar
to today and on the other for contact with the protohistoric and historic cultures
of Egypt are likely to date to the later second and first millennia b.c.

In addition, the prolific evidence for settlement in the Romano-Libyan
period incorporates further indications of small-scale utilization of the pre-
desert in the immediately Pre-Classical period. It quickly became apparent from
the detailed surveys of wadi settlement that the archaeology of the Romano-
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Libyan period embraced a wide variety of monuments. Apart from the fortified
farms or gsur, major monuments included enclosed hilltop settlements, open
(undefended) courtyard farms, mausolea, small enclosures with one- and two-
roomed buildings, single huts, groups of what seem to be tent footings like
those of the modern abandoned Bedouin camps, and small burial cairns. Dating
monuments by surface artifacts is of course problematical, and the deflated sur-
face of the pre-desert plateau is a palimpsest of the archaeology of very different
periods of antiquity. However, there are repeated correlations of sites which are
identical to the smallest categories of domestic and funerary sites containing
Romano-Libyan pottery but which are associated instead with lithics of
Neolithic/Post-Neolithic type. These correlations suggest the very strong pos-
sibility that a Bedouin-style pastoralist population was living in the pre-desert in
the centuries immediately preceding the Romano-Libyan transformation,
perhaps using a simplified version of the wadi-wall technology described in the
following section.

Romano-Libyan farming

The transformation began in the first century AD, with the superimposition
on the indigenous settlement system of farms comparable in design and archi-
tecture to the villa farms of the Gebel hills that provided the principal agricul-
tural wealth for coastal cities such as Lepcis Magna (Mattingly 1985; 1988).

We conducted excavations in the middens associated with the pre-desert
farms to recover faunal and botanical residues as direct information on their
agricultural systems. The study of the botanical remains (van der Veen 1985) has
shown that the new farms grew barley as the principal crop as well as various
wheats, together with lentils and pulses, vegetables such as water melons, and
tree crops: olive, grape, fig, date, and almond. Many farms had pressing equip-
ment for oil or wine, smaller versions of the presses well known on the Gebel
farms (Oates 1953). In one we excavated on a farm in Wadi el-Amud (Barker
and Jones 1984), in the southern part of the pre-desert, the main oil tank had a
capacity of 3000 litres and two ancillary vats had a combined capacity of 1200
litres. There seems little doubt that these pre-desert forms were substantial
enterprises capable of producing oil and wine in surplus for the coastal markets
(Mattingly 1986).

Sheep and goats in roughly equal proportions dominate the faunal samples
from the farms (Clark 1986). Mortality data indicate the importance of meat
production and a husbandry regime in general very similar to the traditional
Bedouin system, augmented at the southern farms such as el-Amud by gazelle
hunting.

In this marginal environment, the new agricultural system was maintained
by sophisticated methods of floodwater farming designed to concentrate runoff
from a large catchment into the restricted cultivated land of the wadi floor
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Fig. 2. Field systems in the upper Wadi Gobbeen (after Gilbertson et al. 1984: Fig. 3);
1: basalt; 2: limestone.

(Barker 1985: Fig. 2 ). Most walls were built for controlling and trapping water,
with their construction showing detailed local knowledge of runoff charac-
teristics (Gilbertson ef al. 1984). Others separate arable and pastoral land, others
were field boundaries or larger territorial boundaries. Conduit walls fed water
into cisterns, or controlled the flow of floodwater into the fields. One of the most
impressive systems was mapped around the Wadi el-Amud farm (Fig. 3): flood-
waters entered the fields through a series of sluices and excess water could be
directed out into the main wadi over stone slipways. In the section of the Wadi
Mansur in the northern part of the study area which is illustrated as Fig. 4, our
investigations indicated that the area was divided into three farms or “estates”,
each with 35 - 50 hectares of arable land on the wadi floor (Hunt ef al. 1986). One
also had a subsidiary field system in the tributary wadi on the southern side,
which appears to have been divided into a separate area for stock, a nursery
area for olive trees, and cereal fields in between.

Inscriptions found at these sites indicate that the farmers were romanized
Libyans rather than colonists, a hypothesis supported by the Libyan nature of
cult architecture (Mattingly 1986; 1987). The pre-desert phenomenon appears to
have been an example of the kind of frontier process found elsewhere on the
fringes of the Roman world, whereby Roman pacification positively encouraged
rural elites to opt into the Roman market for the accumulation of wealth.

In the second and third centuries A.D., these elites steadily abandoned their
open farms in favor of massively fortified farms, the gsur. The botanical and
faunal residues, pressing equipment and wall systems indicate the continuance
of the earlier system of agricultural production without significant change, but
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Fig. 3. Wadi el-Amud. The water control system of the Lm4 farm (after Barker and Jones 1984: Fig. 17);

Zones: 1: West zone; 2: Central zone; 3: East zone.
Legend: 1: ancient walls; 2: thick battered walls; 3: piled walls; 4: sluices and flow direction; 5: possible water inlets;
6: unclear features; 7: modem tracks.

in general the size of the agricultural holdings decreased as the number of gsur
increased relative to the number of open farms before. It used to be thought
that the gsur were occupied by limitanei, soldier-farmers, as a system of “defence
in depth” separating the rich coastal lands from desert nomads, but it is now
clear that the gsur were principally the response to local competition for
land and prestige, and the resultant internal strains within the indigenous
population. Relatively high populations (in the context of such a marginal
environment) were competing for severely restricted arable land and runoff
opportunities.
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Fig. 4. Wadi Mansur. Major archaeological and geomorphological features (after Hunt ef al. 1986: Fig. 2);

1: cistern; 2: cave; 3: gasr; 4: open farm; 5: graves; 6: walls; 7: cobbly fill; 8: rock cut channel; 9: alluvium; 10: slopes;
11: stone mounds.

Agriculture and environment in the pre-desert

Some of the gsur on the northern margins of the pre-desert continued to be
occupied into the Arabic period and later, but most were abandoned in the fifth
century A.D. Why did the gsur system fail? It is possible to discern a number of
factors — political, economic, social, and ecological. The political context is the
easiest to monitor: a cash economy in the pre-desert was attractive to the local
Libyan elites only so long as the coastal towns prospered, and the decline in the
Mediterranean economy in the fourth and fifth centuries A.D. steadily removed
incentives for surplus production on the southern fringe. Historical references
confirm the return to tribalism and to a subsistence mode of production in the
pre-desert at this time (Mattingly 1987).

There is a large literature about the climatic context of Roman farming in
North Africa, but remarkably little reliable or specific evidence and still less
evidence that is tightly related to archaeological data for settlement and land
use. The studies by the project’s geomorphologists have found no clear evidence
for any significant differences in climate between the Romano-Libyan period
and the present, though the wetter periods of the earlier Holocene created
paleosols on the plateau, the erosion of which might be associated with the
Romano-Libyan farming (Barker and Jones 1982; Barker et al. 1983; Gilbertson
et al. 1987; Hunt et al. 1986). There is clear evidence for the effect of Romano-
Libyan farming on the landscape.

For example, sediments in a Romano-Libyan cistern in the Wadi Mansur
demonstrate that plateau erosion was in progress during the life of the farm
(Hunt et al. 1986). The partial blocking of the principal sluice system in the Wadi
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el-Amud farm suggests that some farmers were aware of the erosional effects of
the runoff system and were taking steps to control it (Barker and Jones 1984). In
the Wadi Mansur, pollen from paleosols found under wadi walls presumed to
be of Romano-Libyan date gives evidence of Pre-Roman vegetation conditions
much as today, but pollen in stone pits thought to be for olive trees, and of the
Romano-Libyan period, indicates less vegetation and perhaps excessive grazing
around the farm (Hunt et al. 1986). Slope deposits of scree and middens 4 - 8
metres thick accumulated below the Abzam farm near Beni Ulid during
its 500 year occupation (Gilbertson and Hunt 1988; Gilbertson ef al. 1987).
Studies of sediments in another Romano-Libyan cistern, in the Wadi Mimoun
(some 20 kilometres south of the Wadi Mansur), and of the macrobotanical and
microfaunal residues contained in them, provide further evidence of active
erosion during the life of the farm (Hunt ef al. 1987).

Though these examples of tightly dated “case histories” of linked ar-
chaeological and pelaeoenvironmental data are still too few, they are at least
consistent. The preliminary results of our project are suggesting that the inten-
sive agricultural regime associated with the Romano-Libyan farms enhanced
erosional rates in what was already an extremely marginal environment. This
process is likely to have been a significant factor in encouraging the collapse of
the agricultural system at a time when economic and political trends were also
increasingly unfavorable to its prolongation. The pre-desert returned to the
traditional system of subsistence farming that has survived to the present day.
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Plant macrofossils from the
archaeological sites of

Uan Muhuggiag and Ti-n-Torha,
Southwestern Libya

Archaeological investigations in the Tadrart Acacus range led to the dis-
covery of very rich and interesting remains of Epipalaeolithic and Neolithic
habitation. Studies of the environmental conditions included the geology of the
area, the remains of wild and domestic animals, pollen and macroscopic plant
remains. The results show the great importance of these sites for understanding
the subsistence patterns of pastoral tribes which inhabited the Sahara in the
Early and Middle Holocene (Barich 1987).

The Ti-n-Torha and Uan Muhuggiag rock shelters contained deposits rich in
plant material. Pollen analyses were made of the settlement layers at both sites
(Pasa and Pasa-Durante 1962; Schulz 1987). Macrofossils were reported only
from the Uan Mubhuggiag shelter in which the following species were found:
Acacia albida, Balanites aegyptiaca, Artemisia campestris, Zilla spinosa, Aristida sp.
and Citrullus vulgaris (Pasa and Pasa-Durante 1962). Further studies on plant
macrofossils from Uan Muhuggiag and Ti-n-Torha/Two Caves were under-
taken by the present author in order to supplement the information about the
natural environment provided by pollen analysis and to contribute to the dis-
cussion on the use of wild plants by prehistoric populations of the Acacus area.
Preliminary results are reported here.

Present-day climate and vegetation

Tadrart Acacus is a low mountain range, with the highest elevations of about
900 m a.s.l. in the middle part, situated on the north-east edge of the central
Saharan mountains, in the rain shadow of the Tassili-n-Ajjer. The area belongs



26 KRYSTYNA WASYLIKOWA

to the zone of subtropical dry desert climate with extremely irregular precipita-
tion and maximum rainfall in summer. The nearest meteorological data are
available from Ghat on the west side of the range, at an elevation of 561 m a.s.l.
Mean annual precipitation is 10 mm, and mean annual temperature is 25.3°C
(Walter et al. 1975). Deeply cut wadis have perennial vegetation in the form of
desert savanna with Acacia-Maerua-Panicum or Tamarix-Stipagrostis communities.
Diffuse vegetation is limited to annual herbs which develop only after rain
(Schulz 1987). Geological structure and topography of the range enable the
ground-water accumulation during the rain season and subsequent slow dis-
charge in the dry season, thus reducing the influence of climatic aridity on
vegetation and creating specific microclimates favorable for human habitation
(Marcolongo 1987).

Archaeological setting

The oldest occupation levels were found in the northern part of the Tadrart
Acacus, in rock shelter located in the Wadi Ti-n-Torha (Fig. 1). Three sites were
excavated there, namely East Shelter, North Shelter and the Two Caves Shelter,
with the oldest occupation traces with ages between 9,350 + 110 and 7,990 £ 70 b.p.
found in the East and Two Caves shelters (Barich 1987; Barich et al. 1984). Ac-
cording to Barich (1987), the earliest habitation had a semi-permanent character,
with subsistence based on fishing, hunting and gathering of wild plants; domes-
tic animals were not found. The lithic industry was of typical Epipalaeolithic
character but the use of pottery was suggested by the presence of potsherds in
the layer dated to 8640 =70 b.p. in the East Shelter. Faunal remains from the Two
Caves indicated that the shelters were occupied probably in the dry season, i.e.
during the late autumn, winter or early spring (Gautier 1987). Occupation levels
in the Ti-n-Torha North Shelter were of younger age, their C-14 dates ranged
between 7,070 + 60 and 5,260 + 130 b.p.

More or less at the same time Neolithic population appeared in the central
part of the Tadrart Acacus (Fig. 1), where traces of frequent stays of pastoral
tribes were found in several shelters in the Wadi Teshuinat. The most interesting
of them was Uan Muhuggiag shelter were rock paintings were discovered
illustrating, among other things, hunting and pastoral scenes. Two Neolithic
horizons were distinguished in this shelter (Barich 1987). The older one started
before 6,035+ 100 b.p. and had the youngest date of 5,350 + 200 b.p. It represented
a non-residential site which was used by pastoral groups several times but for
short periods only. Pottery already played an important role, and the lithic in-
dustry continued a local tradition. Domestic animals (cattle, sheep, goat) were
more important in the diet than the wild game, over 92% of the bones belonged
to domestic types (Gautier 1987). According to Barich (1987), grass-seed gather-
ing was probably reduced compared to Ti-n-Torha, because the number of
grinding implements was very small. The younger horizon was connected with
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Fig. 1. Location of the Tin-n-Torha (TH) and Uan Muhuggiag (UM) rock shelters (after Schulz 1987).

the dates ranging from 4,730 £ 310 to 2,220 + 220 b.p. It contained quite different
archaeological material and indicated slighter habitation compared to the older
phase. Rock paincings were connected with this horizon.

Material and methods

All samples for macrofossil analysis were collected by Barbara Barich during
the excavation seasons of 1978 in Ti-n-Torha/Two Caves and 1982 in Uan
Muhuggiag. Most of them were small samples composed of isolated large fruits
or seeds, lumps of soil, stems of herbaceous plants, leaves, twigs, wood and
charcoals. They were picked up in the field either directly from the exposed
level or from the sieved portions of earth. In addition, six large soil samples
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were collected from each site which were not processed in the field. In 1986 all
small samples were checked by the present author in the laboratory of the
Instituto di Paletnologia of the University of Rome and those containing fruits
or seeds visible with naked eye were selected for study, as were the soil samples
not processed in the field. In the description of sample content (Tables 1 and 2)
the presence of wood, charcoal and herb stems not included in this study is indi-
cated. In Cracow, small samples were first examined in dry condition under a
low-power binocular microscope, then the remaining soil lumps and dust were
soaked in pure water (in a few cases gently heated) and washed through a sieve
with 0.2 mm mesh. The same washing procedure was applied to the large soil
samples. No signs of damage of fossils, often described from other desert sites,
were observed after soaking plant material in water.

Table 1
List of samples for seed and fruit analysis from the rock shelter Ti-n-Torha/Two Caves.
Sample Sector | Layer Sample characteristics
number

1 1 Soil sample; plant macrofossils very abundant, charred and
uncharred. Total weight 2.45 kg, examined subsample 0.80 kg

2 West Il |Soil sample; plant macrofossils rare, charred and uncharred. Total
weight 0.42 kg, examined subsample 0.20 kg

3 Test I Loose soil with cemented soil lump containing abundant plant

trench detritus, charred and uncharred. Identifiable plant macrofossils rare.

Total weight 0.13 kg, all loose material was examined

4 West I |Soil sample; plant macrofossils very abundant, charred and
uncharred. Total weight 1.00 kg, examined subsample (.20 kg

5 East Ia Soil sample; plant macrofossils very abundant, charred and
uncharred. Total weight 0.75 kg, examined subsample 0.37 kg

6 | mostly | surface |Soil sample; plant macrofossils abundant, charred and uncharred.

Central Total weight 1.17 kg, examined subsample 0.40 kg
7 West I Uncharred fruits, seeds, wood pieces, branches, herb stems, coprolites,
soil lumps

8 East 11 Accumulation of uncharred herb stems, few charcoals (nest?)
9 |Central| surface | Twigs, one coprolite, one cocoon, uncharred
10 |Central I One twig with fruits, fresh in appearance

11 West I Few fruits, twigs, one twig with fruits fresh in appearance. All uncharred
12 East [la |Twigs with fruits fresh in appearance, one coprolite, uncharred

13 East i Twigs with fruits fresh in appearance, one charcoal

14 |Central] III |Fragments of herbaceous plant, fresh in appearance

15 West [l |Few uncharred twigs and herb stems, one charred twig, one coprolite
16 East Ila |Soil sample; plant macrofossils very abundant, charred and uncharred

Due to the procedure of sample collecting, each sample can be ascribed to a
definite layer but neither the stratigraphic sequence within a layer nor the posi-
tion of sample on a horizontal plan are known (Figs. 2 and 3). In the case of a
few samples from an individual layer we have only an indication that plant
remnants were picked up several times, i.e. from different places in the ex-
cavated layer. Macrofossil samples were given arbitrary numbers by the present
author.
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Table 2

List of samples for seed and fruit analysis from the Uan Muhuggiag rock shelter.

Sample | g, oo Layer Collecting Sample characteristics
number date
1 B 1 11.2.1982 |Fruits, seeds, wood, bark, twigs, herb stems, coprolites,
insects, soil dust and lumps, plant macrofossils very
abundant, charred and uncharred. Lumps of cemented soil
with dung and Citrullus colocynthis seeds
2 B la 13.2.1982 | Fruits, seeds, wood, branches, herb stems, loose soil, plant
macrofossils very abundant, charred and uncharred,
coprolites, one insect
3 B 2d 18.2.1982 |Few fruits, wood, bark, twigs, herb stems, coprolite, soil
dust. Plant macrofossils rare, uncharred only
4 B 2 14.2.1982 | Bark, wood, loose soil with herbacous plant fragments, char-
red and uncharred. Plant macrofossils very abundant
4a B 2 15.2.1982 |Fruits, seeds, wood, bark, twigs, coprolites, loose soil. Plant
macrofossils abundant, charred and uncharred
5 B 2b 17.2.1982 | Fruits, wood, bark, twigs, herb stems, bones, coprolites, one
insect, soil lumps and dust. Plant macrofossils very abundant,
charred and uncharred
6 B 2a 15.2.1982 | Fruits, seeds, wood, bark, twigs, charcoals, coprolites, one in-
sect, soil lumps. Plant macrofossils very abundant, charred
and uncharred
7 B 2 14.2.1982 | Fruits, seeds, wood, bark, twigs, herb stems, coprolites, in-
sects, soil lumps and dust. Plant macrofossils very
abundant, charred and uncharred
8 A 3 9.2.1982 |Wood, twigs, 3 coprolites, plant macrofossils rare, uncharred
9 A 2 7.2.1982 |Fruits, seeds, wood, bark, twigs, herb stems, coprolites.
Plant macrofossils abundant, charred and uncharred
10 A 2c 9.2.1982 | Fruits, seeds, wood, twigs, herb stems, coprolites, soil dust.
Plant macrofossils abundant, charred and uncharred
11 A 2b 8.2.1982 | Fruits, seeds, wood, bark, twigs, charcoals, coprolites. Plant
macrofossils rare, charred and uncharred
12 A 2a 8.2.1982 | Fruits, seeds, wood, twigs, herbaceous stems, charcoals,
coprolites, one snail. Plant macrofossils abundant, charred
and uncharred
13 A la 7.2.1982 | Fruits, wood, bark, herbaceous stems, coprolites, one insect,
soil lumps. Plant macrofossils rare, uncharred
14 A 1 6.2.1982 | Fruits, seeds, coprolites, insects. Plant macrofossils rare,
charred and uncharred
15 A la 7.2.1982 | Fruits, leaves fresh in appearance, coprolites. Plant
macrofossils rare, uncharred
16 A 2 7.2.1982 |Fruits, seeds, coprolites. Plant macrofossils rare, charred
and uncharred
17 A 2a 8.2.1982 | Lumps of sediment with “roasted” Acacia sp. seeds, coprolites
18 A 2a 8.2.1982 |Few seeds
19 A 2c 9.2.1982 | Lump of soil with straw and Urochloa type spikelets, uncharred
20 A 2 A fragment of uncharred Balanites fruit - stone
21 A 1 A fragment of uncharred Balanites fruit - stone, charcoals
25 A 2 8.2.1982 |Soil sample with charcoal, plant macrofossils very
-143cm abundant, charred and uncharred
26 A surface 5.2.1982 | A fragment of charred Balanites fruit - stone
27 A 2a Soil sample with charred lumps of deposit composed
-160 cm mostly of plant detritus. Plant macrofossils very abundant,

charred and uncharred
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Table 2 (continued)

r?fumngﬁ Sector| Layer Cog‘;f:ng Sample characteristics
28 A 1 6.2.1982 |Soil sample plant macrofossils very abundant, charred and
-75cm uncharred
29 A 2a 7.2.1982 | One uncharred large coprolite
30 A 2 7.2.1982 | Lumps of cemented deposit from the top of the layer,
composed of sand and very abundant plant detritus, mostly
uncharred; few charcoals. A small portion of disintegrated
deposit was examined
31 A 1 Partly charred lumps of soil from the hearth, charcoals,
—80/90 cm bones. Plant macrofossils rare, charred and uncharred
32 A+B | surface | 4.2.1982 |Few pieces of cemented soil from the hardened level (crust)
on top of the excavated deposit. Uncharred and less
numerous charred plant detritus visible on the surface,
coprolites

Plant remains were preserved in charred and uncharred (dessicated) condi-
tions, both types of fossils being mixed in one layer. About half of the taxa were
represented by charred and uncharred specimens, the other half by uncharred
only. On the basis of field observations it was assumed by the excavator that
charred and uncharred fossils were of the same age. This assumption was con-
firmed by C-14 dating of the two kinds of fossils from the layers 1a in sector A
and 2b in sector B at Uan Muhuggiag. The discrepancy between charred and un-
charred material occurred in the layer 2, sector A. In sector B three samples from
the layer 1 gave three different dates pointing to the heterogeneity of plant ma-
terial in the top layer (Table 3).

Sector
W

Fig. 2. Tin-n-Torha. Schematic profiles of the West, Central and East sectors (after Barich 1987,
simplified);
I - [II: archaeological layers.

It should be stressed that in both sites the archaeological layers were numbe-
red by the excavator in each sector independently and the same layer number
does not necessarily mean the same age (Tables 3 and 4). Thus, in Uan Muhug-
giag layers 1 and la in sector A and the layer 1 ( but not 1a) in sector B belong to
the younger habitation horizon, while the layer 1a in sector B and layers 2 - 2d
in both sectors belong to the older one (Fig. 3).
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Table 3

¢ dates for individual layers in the Ti-n-Torha/Two Caves shelter and numbers of samples
available for seed-and-fruit analysis.

Sector Layer UChb.p. Lab. No. Material Botanical
samples
West I 8840+ 60 R-1405 charcoal 4,7
8520+ 60 R-1407 charcoal
5210+ 90 Gd-2855 uncharred plant
detritus from sample 4
West 11 8450+ 60 R-1408 charcoal 11
West 11 8630+ 50 R-1404 charcoal 2,15
8400+ 90 R-1404 bis charcoal
Central Surface 6
Central I 10
Central i 14
East | 6230+ 50 R-1403 charcoal
East i 8620+ 50 R-1406 charcoal 13
8650 + 105 R-1409 charcoal
East Ila 512,16
East 11 9350+ 110 R-1402 charcoal 8
Test | 3
trench
R - datings from Barich et al. 1984; Gd - from Pazdur, this volume.
Table 4

¢ dates for individual layers in Uan Muhuggiag shelter and numbers of samples available for
seed-and-fruit analysis.

Sector Layer e b.p. Lab. No. Material Botanical
samples
A Surface 26
A 1 14, 21, 28, 31
A la 3770+ 200 Ud-224 |charcoal 13,15
3800+ 140 | Gd-4363 |uncharred Balanites fruits, two
3720+ 90 | Gd-2962 |measurements of one sample
A 2 6035+ 100 | Ud-225 |charcoal 9, 16, 20, 25, 30
5290+ 110 | Gd-4362 |uncharred Balanites fruits
A 2a 6030+ 80 | Gd-2853 |uncharred coprolites 12,17, 18,27,29
A 2b 11
A 2c 5780+ 80 | Gd-4358 |uncharred Balanites fruits 10,19
A 3 8
A+B Surface 32
B 1 2220+220 | Gd-4290 |uncharred Citrullus colocynthis 1
seeds
2770+ 80 | Gd-4288 |uncharred coprolites
3810+ 80 | Gd-2854 |uncharred Balanites fruits
B la 4980+ 70 | Gd-2958 |uncharred Balanites 2
4980+ 110 | Gd-4357 |fruits, two measurements of one
sample
B 2 5340+ 120 | Gd-2959 |uncharred Balanites fruits 4,4a,7
B 2a 5420+ 100 | Gd-2960 |uncharred Balanites fruits 6
B 2b 53504200 | Ud-226 |charcoal 5
5420+ 50 | Gd-5337 |uncharred Balanites fruits
B 2d )

Ud - datings from Barich 1987; Gd - from Pazdur, this volume.
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Sector A

Fig. 3. Uan Muhuggiag. Schematic profiles from the sectors A and B (after Barich 1987, simplified);
S and 1 - 2d: archaeological layers; Yh: younger settlement horizon; Oh: older settlement horizon.

Taxonomic composition of the flora

Morphological differentiation of the carpological flora indicates that over
65 taxa are present. About 40 of them could be identified to taxonomic groups
of various ranks and only those are listed in Table 5. The qualification ““type”
following plant name means morphological resemblance to a taxon named but

Fig. 4. Selected plant remains from Uan Muhuggiag (UM) and Tin-n-Torha (TH);
1-4: Penmsetum elatum/setaceum type, UM sector B, layer 2b, uncharred: 1: spikelet with one fertile floret and bristles;
2: one grain; 3: spikelet base with bristles and pedicel; 4: outer (scabrous) and inner (plumose) bristles; 5: Cenchrus
cf. ciliaris, spikelet base, TH West sector, layer I, uncharred. 6 - 7. Digitaria type: 6: uncharred spikelet, UM sector B,
layer 2b, 7: one charred grain, UM sector B, layer 2. 8 - 9: Urochloa type, TH layer I, uncharred. 8: spikelet with long
outer glume, dorsal view; 9: one spikelet without outer and inner glumes. 10: Echinochloa sp., one charred grain,
UM sector B, layer 2. 11: Panicoideae indet., one uncharred grain, UM sector B, layer 2. 12: Polypogon cf. monspelien-
a1, uncharred spikelet, UM sector B, layer 2b. 13 - 14: Tragus sp., two damaged spikelets, uncharred, TH layer L
15: Andropogoneae indet., one spikelet, uncharred, TH surface layer. 16: Acacia tortilis ssp. raddiana, two odd frag-
ments, uncharred, UM sector B, layer 1. 17: Chenopodium murale, one uncharred seed, UM sector B, layer 2. 18: cf.
Picris sp., uncharred fruit, UM sector B, layer 2b. Scale lines equal 1 mm except for No. 16.
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without excluding the possibility that similar fruits/seeds may be found in other
taxa which were not seen by the author. The abbreviation “cf.” means closer
identification than type. Inadequate determination of the fossil material allows
only very tentative characterization of the flora.

Table 5

Preliminary list of taxa from Tin-n-Torha/Two Caves and Uan Muhuggiag identified on the basis

of fruits and seeds.

Site

TH2

UMA

UMB

Approximate age b.p.

8600

8600 - 5200

5200 - 6000

3700

4900 - 5400|2200 - 3800

Layers

IT+111

2-2c

1-1a

la-2d

1

Trees and shrubs

Acacia tortilis (Forsk.) Hayne
ssp. raddiana (Savi) Brenan

Acacia sp.

Balanites acgyptiaca (L.) Del.

Phoenix sp.*

Tamarix aphylla (L.) Karst.

Zilla spinosa (L.) Prantl.

ssp. spinosa

+ 1+ +

+ 1+ +

+ + 1

+

o+ o+ o+

+

Grasses

Andropogoneae indet.

Brachiaria B type

Brachiaria C type

Cenchrus cf. biflorus Roxb.

Cenchrus cf. ciliaris L.

Cenchrus sp.

Dactyloctenium aegyptium (L.)
P. Beauv.

Digitaria type

Echinochloa sp.

Eragrostis/Sporobolus type

Panicum sp.

Pennisetum elatum Hochst. /
setaceum (Forsk.) Chiov. type

Polypogon cf. monspeliensis (L.)
Desf.

Setaria type

Targus sp.

Urachloa type

Urochloa / Brachiaria type

Gramineae indet.

. |

o4 4 |

+ o+ I+ + +

L

o+t

+

+ 4+ + + +

i [ L R R

Other plants
Aizoon type
Artemisia / Pulicaria type
Asphodelus type
Boraginaceae
Capparidaceae type
Caryophyllaceae type
Chenopodium murale L.

+ 4+ o+ o+ o+ o+

o+

I+ 4+

+ | 4+ +

+ + +
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Table 5 (continued)

Site TH2 UMA UMB
Approximate age b.p. 8600 |8600-5200]5200 - 6000| 3700 |4900 - 5400|2200 - 3800
Layers IT+I1T I 2-2c 1-1a | la-2d 1

Other plants (cntd.)
Chenopodiaceae
Citrullus colocynthis (L.) Schrad.
Citrullus lanatus (Thunb.) Mansf.*
Compositae
Cruciferae type
Cucurbitaceae
Cynomorium coccineum L. type?
Cyperaceae
Hippocrepis type
Labiatae
Leguminosae
cf. Picris sp.
Plantago sp.
cf. Portulaca oleracea L. - - =
Reseda type + 4 = =

TH2 - Tin-n-Torha/Two Caves; UMA - Uan Muhuggiag sector A; UMB - Uan Muhuggiag sector B; * - affiliation
with fossil assemblage uncertain.

1

+
L+ 1+ o+
I+ 4+
I+ o+ +

1L+ + 1+
I+
1
|

I |
L+ + 1
N

L+ 4+ 4+ + 1+ 1 + 1 + +

I+ + + + + |
L+ + + |+ |

+
I = | =+ |
I

The family of grasses plays the most important role both as the number of
species and specimens (Fig. 4). Spikelets, glumes, grains and stems were found.
Most taxa belong to the subfamily Panicoideae (Brachiaria, Cenchrus, Digitaria,
Echinochloa, Panicum, Pennisetum, Setaria and Urochloa), which includes several
cultivated species of the millet group. In this case, however, all fossils probably
belong to the wild taxa with rather small grains. The size of the caryopses does
not exceed 3 mm in length and 1 mm in breadth (though they could have been a
little larger in fresh condition). Remains of Pennisetum (Fig. 4: 1 - 4) resemble the
two of the three wild species known from Lybia (Sherif, Siddigi 1988) and are
not pearl millet, P. typhoides (=P. americanum).

The importance of grasses agrees well with the predominance of grass pollen
(particularly of Panicum type) in the pollen diagrams from both shelters (Schulz
1987). Other famrilies well represented by macrofossils are Boraginaceae,
Chenopodiaceae, Compositae, Cucurbitaceae, Cyperaceae, Labiatae and Leguminosae
(for more details see Wasylikowa, in print).

At the family level, the macrofossil flora shows general similarity to the pol-
len flora. Striking difference between the two floras is the complete absence of
Typha seeds which was represented by high pollen values in the diagram from
Uan Muhuggiag. Barich (1987) reported also the finding of Typha stems from the
older horizon in this same shelter. The opposite situation occurs with the
Chenopodiaceae. Pollen values are low, except for a single spectrum from one
coprolite, whereas seeds are quite common, which confirms the opinion of
Schulz (1987) about the importance of these plants in the vegetation at that time.
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Remarks on the possible use of wild plants

Few taxa found in the fossil material represent wild plants which are col-
lected for various uses by the inhabitants of the Sahara today. Most interesting is
the desert date Balanites aegyptiaca (L.) Del. (Fig. 5: 4). It is a small tree or shrub
which grows in the Acacia-Panicum communities along the wadis in the desert
zone (Ozenda 1958) and in the dry savanna zone (Knapp 1973). Its ripe fruits
may be eaten raw, its oil is extracted from the seeds, and its fruit pulp has
medicinal properties. Due to the saponine content, fruits may be used for clean-
ing silk and cotton. Different articles of home-use are made of its very hard
wood which is also used in fires (Gast 1968; Tubiana and Tubiana 1977). Many
fruit-stones were found in all layers from Uan Muhuggiag and only two frag-
ments appeared in one sample from Ti-n-Torha/Two Caves. Most of the very
hard fruit-stones were broken, usually split longitudinally, and uncharred; a few
were charred or partly charred, many of them filled with fragments of herbs,
mainly grass spikelets. It seems probable that the endocarps were crushed by
people in order to obtain seeds. The work could have been done inside or out-
side the shelter. The utilization of Balanites fruits is here suggested only for the
Neolithic period (and younger times) in Uan Muhuggiag where the stones were
abundant (particularly so in the sector B). Two fruit stone-wall pieces of the age
of about 8,600 b.p. (layer Ila) found in the Ti-n-Torha/Two Caves may represent
quite accidental admixture.

Several other plants could have been gathered for food by the nomads in-
habiting the Acacus Mountains but there is no direct evidence. In several
samples from Uan Muhuggiag seeds of colocynth Citrullus colocynthis (L.)
Schrad. were found. This common Saharan species has very bitter fruits but its
seeds can be eaten after boiling and drying them (Nicolaisen 1963). A few seeds
of water melon, Citrullus lanatus (Thunb.) Mansf. were present in one sample
from Uan Muhuggiag and one from Ti-n-Torha. They had a badly damaged sur-
face (digested?) and did not look fresh. This widely cultivated plant has also
wild races which occur in tropical Africa. Those without a bitter taste are col-
lected as food for humans and animals (Nowinski 1977). The species is not in-
cluded in the present-day flora of Sahara by Ozenda (1958) and its occurrence in
our material might indicate a change of its former range, but contamination by
modern seeds of a cultivated form is more likely.

Cynomorium coccineum L., a parasitic plant growing in salt mashes, has an un-
derground stem that can be dried and ground into flour (Nicolaisen 1963). Two
possible fragments of the stem of this plant were found in both horizons of Uan

Fig. 5. Uan Muhuggiag. 1: Balanites aegyptiaca from sector B, layer 2b: a - e: fruit-stones; f: fruit with

epi- and mesocarpium preserved; a, b: filled with Pennisetum spikelets, all uncharred. 2: Cynomorium

coccineurn type?, uncharred specimen resembling stem fragment of this plant, sector B, layer 1.

3: Acacia sp., “roasted” seeds, sector A, layer 2a.4: Citrullus colocynthis, uncharred seeds, sector B
layer 1. (Photo A. Pachoriski).



38 KRYSTYNA WASYLIKOWA

Muhuggiag shelter (Fig. 5: 3). Various grasses, having grains slightly smaller
than the present-day cultivated millet, were available in the wadis and were
found in the shelter deposits. They were certainly collected but we have no clear
evidence whether the grains were gathered for food or stems (with grains at-
tached) for bedding, or both. It should be stressed here that Ti-n-Torha and Uan
Muhuggiag do not differ much in the number of grass remains. This means that
plant material does not support the opinion of Barich (1987) that the gathering
of grasses was more important in Ti-n-Torha than in Uan Muhuggiag.

The finding of three stones of a palm from the genus Phoenix in the upper-
most level of Uan Muhuggiag requires comment. The endocarps are relatively
short and broad (15 x 7 mm and 17 x 8.5 mm), with rounded ends, and resemble
the stone described by Hadidi (1980: Fig. A5.3) from Nabta Playa and dated to
7,000 - 6,500 b.p. According to Hadidi this stone is similar in size to endocarps of
a wild tropical palm Phoenix reclinata Jacq. and to the stones of a dwarf form of
date palm P. dactylifera L. which grows wild. This dwarf form, in his opinion,
may be regarded as one of the prototypes of the date palm and with this form
the stone from Nabta Playa is compared. For the time being the stones from Uan
Muhuggiag were not identified to the species level because no reference
material was available. Their precise age is not known since they were found in
the sample No. 1 (layer 1, sector B) which contained uncharred plant remains of
various ages (Table 4).

The list of taxa identified from the Acacus by their seeds, fruits and pollen
includes some other plants which are gathered for food in various parts of the
Sahara today (e.g. Aizoon type, Chenopodium sp. div., Maerua). It should be
stressed, however, that the fact that some plants are collected from the wild state
today does not prove their utilization at every place and every time in the past.
This has to be confirmed by additional observations, such as the frequency or
abundance of findings, evidence for special treatment etc., as is the case with
Balanites stones from Uan Muhuggiag.

Plants known presently only in cultivated forms are represented by Ceratonia
siligua L.2, St. John’s Bread. A fragment of a legume most probably from this
species was found in layer 2a in Uan Muhuggiag. The species has been cul-
tivated in the Mediterranean basin at least since the 1st millennium b.c. (Duran,
Baratte 1910; Nowinski 1977) and its presence in the Acacus is difficult to ex-
plain. The easiest explanation would be contamination by much younger or
modern material but this possibility requires more evidence.

Vegetation of the habitation periods

Plant material found in settlement layers may not have accumulated in the
rock shelters in a natural way, except possibly for a few pollen grains blown in.
It was partly gathered by people for special purposes outside of the shelters and
stored inside and partly brought in unconsciously by people and animals (e.g.
pollen, seeds and fruits attached to animal hair, or sticking to the other plants
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which were collected or included in the dung). This mean that the fossil flora
reflects surrounding vegetation in a very specific way. It shows which plants
were present in the area at the time of habitation but gives no direct information
about the quantitative relations between different species. Plants which were of
some use to humans and their animals are overrepresented. Taking these reser-
vations into account Schulz (1987) presented an attempt at reconstructing the
vegetation in the Acacus Mountains during the time between about nine and
five thousand years ago. On the basis of pollen spectra from the shelters Ti-n-
Torha North and East and Uan Muhuggiag he concluded that woodlands
similar to the present-day communities of Acacia-Panicum or Tamarix-Stipagrostis
type occurred along the wadis. They were probably richer in floral composition
and extended farther towards the surrounding plains than today. Probably also
the herbaceous vegetation covered these plains with denser populations of
perennial and annual species. Places with high ground-water level or more per-
sistent water pools were surrounded by belts of Phragmites, Cyperaceae and
Typha. The vegetation was sufficently rich to provide good pastures. Schulz has
stressed the importance of Sahelian elements in the past flora of the Acacus and
pointed out the area of Air Mountains, about 800 km to the southeast, as a pos-
sible modern analogue for the reconstructed fossil vegetation. Pollen spectra in-
dicated also the presence of the Mediterranean/montane pre-Sahara species
which could grow in the upper part of the mountains (Artemisia, Ephedra, Olea).
The presence of these elements, however, was not considered by Schulz as an
evidence for the displacement of Sahelian and Mediterranean zones. In his
opinion, the rare occurrence of several species representing the Sahelian element
in the Tassili-n-Ajjir and the destruction of modern vegetation by overgrazing
and by the drought of the last decades demand great caution in the interpreta-
tion of the vegetational changes in the Acacus during the Holocene.

Macrofossil analysis has confirmed the presence of several desert savanna
elements, such as Acacia tortilis ssp. raddiana, A. sp., Balanites aegyptiaca, Zilla
spinosa ssp. spinosa, Tamarix aphylla, Citrullus colocynthis, Asphodelus type, Aizoon
type, Panicus sp. div., Pennisetum sp. div. and another grasses (Quezel 1965). We
may expect that a more detailed phytogeographical analysis of the macrofossil
flora will be possible when more specific determinations are available. Even
then, however, it will not be easy to estimate the significance of the savanna ele-
ment in the fossil flora because many plants can grow in the wadi woodlands
within the desert zone as well as in the typical dry savanna zone.

Climatic oscillations described by Pasa (Pasa and Pasa-Durante 1963; Barich
1987) from Uan Muhuggiag on the basis of lithological changes and pollen
analysis were not confirmed by much more detailed pollen diagrams presented
by Schulz (1987). At the present stage of investigation, macrofossil spectra also
do not permit any stratigraphic differentiation of the fossil flora. Instead, they
confirm the difference between Ti-n-Torha and Uan Muhuggiag as far as the
representation of arboreal flora is concerned. The almost complete absence of
trees and shrubs among the identified diaspores from Ti-n-Torha/Two Caves
agrees well with the smaller number of arboreal pollen in Ti-n-Torha East and
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North compared with Uan Muhuggiag. It was explained by Schulz (1987) as the
reflection of a real difference in vegetation between the northern and central
parts of the Acacus Mountains because higher climatic dryness of the northern
part, caused probably by more peripheral position within the mountain range,
resulted in more open vegetation around Ti-n-Torha. A fairly abundant occur-
rence, in settlement layers, of plant detritus with an admixture of fruits and
seeds indicates that local wadi vegetation must have been quite rich during the
short seasons when the rock shelters were inhabited.
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Evaluation of radiocarbon dates of
organic samples from Uan Muhuggiag
and Ti-n-Torha, Southwestern Libya

Introduction

Twelve samples were submitted to the Radiocarbon laboratory in Gliwice
in order to supplement the series obtained earlier and reported by Barich et al.
(1984: 413). Samples were submitted as very clean, botanically identified rem-
nants. Site Uan Muhuggiag was represented by eleven samples: 8 samples of
fruits of Balanites aegyptiaca (layers la, 2, 2c in Sector A and layers 1, 1a, 2a and
2b in Sector B), 2 samples of coprolites (layer 2a, Sector A, and layer 1, Sector B)
and one small sample of uncharred seeds of Citrullus colocynthis from layer 1,
Sector B. Site Ti-n-Torha was represented by uncharred plant detritus from layer
I, western sector. Results in form of conventional C-14 dates are quoted in
Tables 3 and 4 of the source article, together with dates obtained earlier on char-
coals in'radiocarbon laboratories in Rome and Udine.

Laboratory methods

Age determinations were performed using CO,-filled proportional counters
of different volumes. Since the mass of samples available for dating was rela-
tively low, they were pretreated only with 2% HCIl at 80°C for 1 hour. No alkali
treatment was applied in order to avoid loss of mass during this step. Relatively
large error of date Gd-4290 (2,220 + 220 B.P.) is connected with very low amount
of carbon dioxide obtained from combustion of seeds of Citrullus colocynthis.
Sample was counted on the smallest proportional counter after dilution with in-
active CO, (71% of inactive CO, was added to fill the counter). Dates Gd-4288
(2,770 £ 80 B.P.) and Gd-4358 (5,780 £ 80 B.P.) were obtained as a mean values
from independent measurements performed on two or three counters. Dates ob-
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tained on coprolites and fruits of Balanites aegyptiaca were corrected for isotopic
fractionation by measuring 8'C values. Obtained 8'*C values are listed in Table 1.
Corrections were applied according to recommendations of Stuiver and Polach
(1977: 355).

Table 1
Conventional and calibrated '*C dates from site Uan Muhuggiag.
Sector/layer | M Labiro. C SEE Age e Calendric | Interquartile

Yo conv. B.P. age B.C. range B.C.
A/la Ch | Ud-224 - -25° 3770 + 200 2220 2410-2040
A/la B Gd-2962 3 -25.52 3720+ 90 2140 2250-2050
A/la * Gd-4363 | 6 -25.52 3800 +140 2260 2390-2130
A/2 Ch | Ud-225 = -25° 6035+110 4940 7-4840
AS2 B Gd-4362 4 -23.98 5290 +110 4130 42204050
A/2a Co | Gd-2853 3 -21.66 6030+ 80 4940 7-4840
Af2c B Gd-4358 m -24.05 5780+ 80 4660 4720-4590
B/1 Ci | Gd4290 | 5 -25% 2220 +220 290 490- 110
B/1 Co | Gd-4288 | m -20.98 2770+ 80 940 1000- 880
B/1 B Gd-2854 3 -23.38 3810+ 80 2270 2360-2190
Bl/1a B Gd-2958 3 —24.39 4980+ 70 3790 3880-3730
B1/1a * Gd-4357 5 -24.39 4980 £ 110 3790 3890-3710
B/2 B Gd-2959 3 -24.36 5340 +120 4180 42704080
B/2a B Gd-2960 3 -2499 5420 + 100 4260 43304170
B/2a * Gd-4361 6 -24.99 5480 +120 4330 4430-4230
B/2b Ch | Ud-226 = -25° 5350 £ 200 4190 4330-4040
B/2b B Gd-5337 1 -24.43 5420+ 50 4280 4320-4250

M - sample material: Ch - charcoal, Ci - seeds of Citrullus colocynthis, Co - coprolites, B - fruits of Balanites acgypt-
iaca, * — measurements repeated on the same gas using different counter, C - counter number in Gliwice Radio-
carbon Laboratory: m - results obtained as mean from determinations on three or two counters, * - values of 3 "'C
assumed equal to -25.00 permille.

Discussion: evaluation of individual C-14 dates

All dates from site Uan Muhuggiag were converted to the calendric time
scale using procedure for probabilistic calibration of C-14 dates, described by
Pazdur and Michczyriska (this volume). The results are listed in Table 1 and are
presented in graphical form in Fig. 1. For clarity of the picture the youngest
samples from layer 1, Sector B, are not shown in Fig. 1. Conventional C-14 dates
Ud-225 (6,035 + 110 B.P.) and Gd-2853 (6,030 + 80 B.P.) cannot be calibrated by
the computer procedure and are not shown in Fig. 1. However, it is possible to
read approximate values of calendric age of those samples directly from calibra-
tion curves of Pearson ef al. (1986: 928). Obtained values are given in Table 1,
though the estimates of uncertainties of the calendric age are not available.

Chronology of Sector A is based on 7 dates obtained from 6 different
samples. Dates of charcoal and fruits of Balanites aegyptiaca from layer la are in
excellent agreement, the age of this layer can be therefore estimated as close to
2,200 B.C. Two C-14 dates of charcoal and Balanites fruits from layer 2 are not
consistent and differ by ca. 1000 years. There are two possibilities to explain this



EVALUATION OF RADIOCARBON DATES 45

ud—224 4 3 - - ey
Gd-4363 — e ——
Gd_zgsz L e |
ud-225
Gd-2853
Gd—4362 —————————

Gd-4358 e o B R ; b o e Ll S 3 T R e e
Gd_2854 | o |

Gd-4357 ey |

Gd-2958 o

Gd-2959 it ——rt

Gd-2968 et ——

Gd—-4361 ———— -

G4-5337 e

Ud-226 —

-4620 -4228 -3828 -3420 -3820 -2628 -2228 -1820 -1428
cal [AD/-BC]

Fig. 1. Calibrated MC dates from site Uan Muhuggiag (dots); bold lines show interquartile ranges
and normal lines show 95% confidence intervals of calendric age. Two youngest dates from layer 1,
Sector B, are not included; dates Ud-225 and Gd-2853 are out of range of calibration curve.

difference: either the charcoals were produced by combustion of much older
subfossil wood, or the sample of Balanites fruits contains admixture from overly-
ing layer. The first possibility seems to be much more probable, and can be addi-
tionally supported by significant scatter of C-14 dates of charcoal from the same
area (site Ti-n-Torha, cf. Barich ef al. 1984: 413). A second discrepancy in this
profile is revealed by C-14 dates obtained from coprolites in layer 2a and
Balanites fruits in layer 2c. The difference of these dates is equal to 250 years and
cannot be regarded as highly significant when compared with dating errors,
equal to 80 years. Such a small inversion may be caused either by disadvan-
tageous combination of laboratory errors, or by chemical contamination, which
was not removed because of insufficient treatment of samples in laboratory
(only HCI treatment was applied — cf. chapter on laboratory methods), or by
mechanical admixtures of some materials from adjacent horizons. Taking into
account those probable explanations it may be concluded that C-14 dates from
layers 2, 2a and 2c are in relatively good stratigraphic order.

Chronology of deposits in Sector B is based on 10 dates of 8 samples of dif-
ferent type. Layer 1 was dated using three different samples; the results are not
consistent. Difference between youngest date on seeds of Citrullus colocynthis
and the oldest one, obtained on fruits of Balanites aegyptiaca, is ca. 1600 years. Ex-
planation of this difference by contamination of dated samples with foreign
carbon or by laboratory errors seems not probable; it should be therefore as-
sumed that either this layer is not homogeneous, or some fruit of Balanites from
underlying layer were included during sampling. C-14 dates obtained from
repeated measurements of samples from layers 1a, 2a and 2b are consistent, and
the sequence of dates in the whole profile of Sector B is in good stratigraphic
order. The inversion of dates from layers 2a and 2b (cf. Table 1) is insignificant
and may be interpreted as the result of counting errors during measurement of
C-14 activity.
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Table 2
Synthetic radiocarbon chronology of deposits in site Uan Muhuggiag.
Sector A Sector B
Layer | Mean conv. Cal. B.C. Layer |Mean conv. Cal. B.C.
B.P. median range B.P. median range
1 2220 +220 290 490- 110
1 2770+ 80 940 1000- 880
la 3760£70 2200 2280-2130 1 3810+ 80 2270 2360-2190

la 4980+ 60 3790 3880-3730
2 5290 £ 110 4130 42204050 2 5340 +120 4180 42704080
2a 5450+ 75 4300 4350-4250
2b 5420+ 50 4280 4320-4250

2a 6030 + 80 4940 74840
2c 5780+ 80 4660 47204590

Significant difference occurs between dates on charcoals from layer I in
Ti-n-Torha shelter (8,520 + 60 and 8,840+ 60 B.P.) and date on plant detritus
(Gd-2855: 5,210 =90 B.P.). As indicates by dates listed in Table 2 of source ar-
ticle, charcoals from this site are of different ages and, moreover, the C-14 dates
of samples collected from individual layers are not in stratigraphic order. This
may suggest that dated charcoals were produced by ancient man by the com-
bustion of subfossil (dead) wood; if this explanation is true the date obtained on
plant detritus may be regarded as the most reliable indicator of the time of
deposition of layer 1. Such conclusion seems to be confirmed additionally by
C-14 dates from eastern sector, where layer I was dated as 6,230 +50 B.P.
(R-1403) and age of layer Il is ca. 2000 years older, and is close to dates obtained
on all charcoal samples from layers I to III in western sector.

Calendric C-14 chronology of site Uan Muhuggiag

The above presented detailed discussion of individual C-14 dates leads to the
conclusion that the set of available C-14 dates gives a consistent chronologic pic-
ture of formation of deposits in both excavated sectors, with the only exception
of outlying results obtained on charcoal from layer 2 (Ud-225) and set of dates

A, layer 1la ]
A, layer 2 e
A, layer 2a %
A, layer 2c —_
B, layer 1 R
B, layer 1ia ——
B, layer 2 e |
B, layer 2a — |
B, layer 2b —
-4978 -4578 -4178 -3778 -3378 -2978 -2578 -2178 -1778

cal [AD/-BC]

Fig. 2. Syr:thetic calendric chronology of deposits in Uan Muhuggiag rock shelter. Bars denote inter-

quartile ranges of mean calendric ages of individual layers. Approximate value of calendric age of
layer 1a, Sector A, is indicated by cross.
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from layer 1 in Sector B. The consistence of dates obtained on samples from in-
dividual layers enables to construct a more concise chronologic picture, based
on calibrated mean C-14 dates. Results are shown in Fig. 2 and corresponding
numeric data are listed in Table 2.

Data shown in Fig. 2 suggest chronologic correlation of deposits in profiles of
Sectors A and B: layer la in Sector A correlates with layer 1 in Sector B, and
layer 2 in Sector A is contemporary with sequence of layers 2b, 2a and 2 in Sec-
tor B. Summarizing the obtained results it may be concluded that the C-14 dates
enable to distinguish five distinct periods of accumulation of deposits on rock
shelter in Uan Muhuggiag: I — from 4,940(?) to 4,600 B.C., II - from 4,300 to 4,050
B.C., IIl - from 3,900 to 3,700 B.C., IV — from 2,350 to 2,200 B.C., V — younger
than 1000 B.C.
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The Aterian of the Central Sahara

Topography and stratigraphy

The Aterian of the Central Sahara is best seen as the isolated massif of Adrar
Bous the study of which was carried out in the first nine weeks of 1970 as a team
project of the British Expedition to the Air Mountains under the leadership of
Major (now Colonel) D.N. Hall. Two students — Andrew B. Smith and Allen
G. Pastron — from the Department of Anthropology at the University of Cali-
fornia, Berkeley, and the writer together with geological colleague, Dr. M.A.J.
Williams, then of Macquarie University, New South Wales, Australia, carried
out a survey of the massif and the surrounding region. We are greatly endebted
to a number of individuals and institutions for making this expedition possible,
especially to the Government of Niger and to Major Hall for inviting us to under-
take this study.

Adrar Bous is a dissected mass of Younger Granite at the northwest corner of
the Ténéré Desert, some 75 km from the northeast tip of the Air (Greboun
Mountain) which has been made famous by a previous expedition — Berliet-
Ténéré-Tchad — and the cultural remains that they brought back (Hugot 1962).
Our objectives were essentially survey and some trial excavation to establish a
stratigraphic and cultural sequence for the region. In this we were successful
and our results have been published in preliminary reports (Hall et al. 1971;
Clark, Williams and Smith 1973) and in more specialized accounts of the Epi-
Palaeolithic (Smith 1976; Cark 1976) and Neolithic (Smith 1974; 1980).

Adrar Bous is very rich in cultural remains dating from the later Acheulian
up to the Neolithic and this paper reviews the evidence for Middle
Palaeolithic/Aterian occupation there. The geology and sedimentary context of the
assemblages were established by Dr. M.A.J. Williams and the sites were syste-
matically collected and tested by excavations by Smith, Pastron, Williams and
the writer. The analysis of the assemblages was carried out in the laboratory at
Berkeley in 1976 by a group of students under the author’s direction. The artifact
illustrations are redrawn by Ms. Judith Ogden from the very fine line drawings
of Madame Y. Bale of the Musée Royal de I’Afrique Centrale thanks to Dr. Francis
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Fig. 1. Map of the Central Sahara to show the location of Adrar Bous and some other Aterian sites
referred to in the text.

van Noten. In this paper, the stratigraphic position of the Middle Palaeolithic/
Aterian is identified; the technological and typological nature of the assemblage
is described and a general comparison made with that from other regions of the
Sahara. A behavioral model for Middle Palaeolithic hunter/gatherer occupation
of the Sahara is also presented.

As yet, the Middle Palaeolithic/Aterian occupation at Adrar Bous remains
undated radiometrically but new significance comes from the age of = 100,000
for this Techno-Complex in the Eastern Sahara (Wendorf et al. 1991) and the
molecular biological evidence from DNA that indicates that the first Modern
humans evolved in the African continent sometime between 290,000 and 140,000
years B.P. (Cann et al. 1987).

Fig. 1 shows the position of Adrar Bous, the Air, the Hoggar, Tassili, Tibesti
and the Ténéré Desert as well as the Erg Tihodaine and the area of the Lake
Tchad Basin in Borku south of the Tibesti where the Aterian has been studied
respectively by the late Professor Arambourg and by Professor Balout (1955), by
Dr. Thiery Tillet (1983) and earlier, in the region of Lake Wanyanga, by A.J.
Arkell (1964). Today there is no water and there are no people living at Adrar
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Bous but during much of the Later Pleistocene and Early Holocene, swamps and
a lake were present on the south side of the massif. This massif is a dissected
upland consisting of granite, metamorphosed rocks, veins of quartzite and dolerite
dykes. Mostly local rocks were used by the makers of the Acheulian and Middle
Palaeolithic tool kits. These rocks generally comprised metamorphosed sediments
and volcanics — rhyolite, basalt, micro-granite, metamorphosed vitric tuff, hornfels
and greywacke. With the Aterian, besides hornfels, a fine-grained, silicified
vitric tuff (SVT or “‘greenstone’’) appears and increasing use is made of this
through time. It resembles a green chert and is not local, indeed, outcrops of this
rock occur 280 km to the northeast of Adrar Bous so that all that used at Adrar
Bous had to have been brought in. This is evidence either for a highly mobile
population or for the existence of some pattern of long-distance exchange.

The Quaternary sediments comprise fanglomerates and fine gravel and
coarse sand spreads and aeolian sand plains with seif and barchan dunes. Al-
luvium occurs in former stream courses, swamps and Holocene lake beds, the
latter including two periods of diatomite formations. Fig. 2 shows the main
localities where Middle Palaeolithic/Aterian assemblages were found: Hidden
Valley, in the massif, Agorass Nessoui (Valley of the Lake), Lookout Hill,
Yellowstone Hill and the Main Wadi.

Limited geological and archaeological excavations showed evidence for
three cycles of erosion and deposition. There is no cultural material associated

s
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Fig. 2. Mousterian and Aterian localities at Adrar Bous.
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with Cycles 1 and 2 but the Acheulian appears in a Lower Sandy Clay Loam in
the depositional phase of Cycle 3; this underlies green lacustrine loams and
black swamp clays (Lower Vertisol) immediately prior to the appearance of an
Early Middle Palaeolithic. Over this is the Upper Sandy Clay Loam - the
product of a drier, windy phase with aeolian sands and Aterian assemblages.
Above again is the Upper Vertisol and the Early Holocene sequence. Details of
the Early Middle Palaeolithic and Aterian will be found in Clark (Clark et al.
1973: 250 - 260) and Williams (1976).

This sedimentary sequence is interpreted by Williams as follows: a long
period of aggradation of clay/sands ended in a period of pedogenesis during
which an incipient soil formed suggesting a fluctuating water table; the
Acheulian is contemporary with this phase. A long swampy phase followed
when dark clays formed in local swamps (Lower Vertisol) and green clays and
loams built up in the lake to the south of the massif up as far west as the Main
Wadi. These occupied much of the basin of the “Valley of the Lake”” which con-
tained acid water. This main vertisol probably developed in seasonally flooded
swamps around the edge of the early lake as in the Tchad Basin in the Sudan. It
is to the end of this time that the early Middle Palaeolithic belongs. The drying
up of the lake was accompanied by the deposition of carbonates from
groundwater. On the lower slopes of the hills, local slopewash and clayey sands
accumulated; this and windblown sands interfinger with colluvial sediments.
Clearly, this was of reduced but adequate rainfall in a climate that was becom-
ing increasingly more arid. The contemporary cultural remains are Aterian and
it is apparent that increasing aridity forced the abandonment of Adrar Bous. The
severe deflation, wind-polishing and resorting of the Aterian artifacts suggest
that the water sources had dried up and that the human and large mammalian
fauna had had to migrate.

The correlation with other Saharan and North African sequences suggests
that the Central Sahara was abandoned during the maximum of the Last Glacial
and that it was not until the amelioration of climate ca. 12,000 B.P. that the desert
began to be repopulated. The new dating from the Eastern Sahara (Wendorf et
al. 1991) suggests that the lower clay/sands with their incipient soil formation,
the Lower Vertisol/green loam and the subsequent period of diminishing rain-
fall probably equates with the time of the Last Interglacial and the early Last
Glacial, Oxygen Stages 5 and 4 of the Deep Sea Core Chronology. This was the
time when the Upper Acheulian gave place to a Middle Palaeolithic of
Mousterian affinities which, in turn, was replaced by the Aterian.

Artifact assemblages

Four main sets of assemblages are described here:

1. From the Main Wadi/Gabbro Knoll area some 2 km north of Lookout Hill
where the stratigraphy was confirmed by trial pits. Here, early Middle
Palaeolithic (Mousterian) (S/151/70) was found in situ in the top 5 cm of an
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Fig. 3. Mousterian and Aterian artifact categories at Adrar Bous.

olive-green calcareous loam. Aterian (S/142/70) occurred on the eroded surface
and was also collected — from a grid and so is unselected;

2. Several collections of Aterian from surface collecting, gridding and excavation
at Lookout Hill: 5/52/70 and S/110/70, S/123/70 (grid), S/89/70 (geological
pit), S/112-116/70 (Pit 14 Excavation). The Aterian comes from yellow-brown
sand with gravel lenses and overlying yellow-brown and grey sands;
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Fig. 4. Abrasion categories for Mousterian and Aterian assemblages from Adrar Bous.

3. A large but selected collection eroding from the foot slopes at the
northwest end of the Yellowstone Hill (5/139/70, Grid, and S/140/70, surface);

4. Another large but selected collection from the Terrace at the foot of the
High Dunes that line the eastern edge of the “Valley of the Lake” and where the
stratigraphic position of the Aterian has been checked by trial pits (5/144/70) in
a yellow-brown sand over olive-green loam.
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Most of these collections are selected by reason of the logistics of transport-
ing large collections in the desert. They are, however, believed to be repre-
sentative of what an unselected Aterian assemblage would be except for the
quantitative aggregate of debitage. However, an attempt was made to sample
this by gridding and collecting everything within the grid. These are not, of
course, primary context occurrences and it is clear from the degree of abrasion,
mostly by wind, that these artifacts have been rearranged and there are, in fact,
few contexts where they are in fresh condition.

Artifact categories

The effect of selective collecting can be seen in these histograms (Fig. 3)
where the Shaped/Retouched Tool Category is over-represented, except in the
grid collection from Yellowstone Hill (S/139/70). However, the Dune Terrace
histogram (S/144/70) suggests that this was a particularly rich locality in terms
of retouched artifacts, compared with most of the other localities.

Abrasion categories

The histograms (Fig. 4) show the abrasion categories and in every instance
except, perhaps, the Dune Terrace (S5/144/70), it is clear that the assemblages
have been geologically rearranged.

Raw materials

The range of raw materials used at Adrar Bous is shown at Fig. 5. The bar
diagrams for the two collections from the Main Wadi (5/151/70 and S/142/70)
show that very little of the greenstone (SVT) was used while at all the other
localities. this material, which had to be carried in, greatly exceeded all others.
The only local materials that were used at all consistently were the grey vitric
tuff and the rhyolite. These figures help to explain the earlier age of the
Mousterian assemblage from the Main Wadi where local materials still con-
tinued to be used prior to regular introduction and use of the SVT by the makers
of the Aterian.

Tool classes

The bar diagram (Fig. 6) that probably best represents an unselected Aterian
assemblage is that from the grid at the Main Wadi locality (S/142/70). This assem-
blage contains points (tanged, bifacial and parti-bifacial, leaf-shaped and unifa-
cially retouched); side-scrapers, end-scrapers, notched and denticulated pieces, burins
and miscellaneous artifacts. The other unselected sample shown (S/139/70 from
Yellowstone Hill) emphasizes tanged points, side-scrapers and notched pieces.



56 J. DESMOND CLARK

ADRAR BOUS S 52/70 LOOKOUT HILL: ATERIAN:
SURFACE
RAW MATERIALS
%o
MOUSTERTAN and ATERIAN 1800
20T

Raw Material:

§ = Silicified Vitric Tuff
V = Vitric Tuff 50
C = Chert Jasper

R = Rhyolite
Q = Quartz
H = Hornfels 12‘19_‘212_5‘2'
0 = Other o —_—
Tuff ¢ R QHO
S 110/70 LOOKOUT HILL: S 139/70 YELLOWSTONE HILL: S 140/70 YELLOWSTONE HI1LL:
ATERIAN: SURFACE ATERIAN: GRID ATERLAN: SURFACE
LOO*"- Ioolxl mo"6_|
o2
200
50 - 5O 50 =
foz
@ el s
47 9 @ e lis 13 20 el |3 z8
o o o
Tuff C RQHO S VCR QHO SV CRQHO
S 142/70 MAIN WADI: 5 144/70 DUNE TERRACE: S 151/70 MAIN WADI:
ATERIAN: GRID ATERIAN: SURFACE MOUSTERIAN: SURFACE
LDQ%LI 100‘“1 DD&—
50 - 50 ile 5% 50 - B85
5 o3
%M s
ks 260 |
i E , 1 2?1 2l |\ o8
SIVCIR G H0 SYCRQHO S VCROHD

Fig. 5. Raw materials used at Mousterian and Aterian localities at Adrar Bous.

Although the other histograms for Aterian assemblages show the bias of selec-
tive collecting, there are no significant differences other than the addition of
small numbers of borers. In contrast to the Aterian, the early Middle Palaeolithic
(Mousterian) sample (5/151/70) from the Main Wadi has no tanged or bifacial
points; the scraper forms are only lightly retouched and the main component
consists of unretouched flakes and blades produced by the Levallois method.
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Fig. 6. Shaped tool classes: Mousterian and Aterian assemblages from Adrar Bous.

The earlier Middle Palaeolithic, Mousterian (S/151/70)

This assemblage consists of a total of 184 artifacts of which 27.7% are shaped
tools, 13.6% are modified and 58.7% are unmodified waste. The retouch/mo-
dification is mostly denticulate. This assemblage is characterized by the Leval-
lois, discoid and single-platform, direct percussion method. The cores comprise
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Fig. 7. Earlier Middle Palaeolithic (Mousterian) artifacts from the Main Wadi (Gabbro Knoll),
5/151/70;

1: convergent scraper; 2: side scraper; 3: bec; 4: end-scraper; 5-6: Levallois flakes: 7 -8: Levallois blades; 9:
Levallois blade core; 10: discoid core.
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2 struck and 4 unstruck Levallois examples, 8 discoid and one single-platform core.
The unmodified waste shows the techniques of production for flakes and
blades. There are 60 flakes, 14 blades, 15 cores and 19 fragments and chunks.
Of the flakes, 35 are Levallois flakes and points, the remainder being from un-
specialized cores. Seven of the blades are Levallois and 7 are struck by direct
percussion from “unprepared”’ cores. Characteristic types are illustrated at Fig. 7.

Aterian

Aterian artifact classes are illustrated at Fig. 8 - 11. At Lookout Hill, selected
surface collections, a grid, pits and excavation show this to have been a
workshop locality as well as a “living site” on the evidence of the amount of
debitage present. The excavation also shows that the Aterian occurs throughout
the >1.0 m of the yellow-brown sand. The great majority of the artifacts are
made of silicified vitric tuff. A circular area cleared of rocks at the top of the hill
contained a few Aterian artifacts and might have been a hunter’s lookout point.
A selection of tanged points and a scraper, leaf-shaped points, flakes and blades
from Lookout Hill are shown at Fig. 8: 1 - 10.

Cores from Lookout Hill (Fig. 9) show well the range of techniques used at
Adrar Bous namely, radially prepared Levallois cores, Levallois point cores, dis-
coid cores and blade cores with and without Levallois preparation. It is
noteworthy that these are all of fairly small dimensions showing that the
material (SVT) was worked down as much as possible before being discarded
since it had to come from a distance.

The Aterian from Yellowstone Hill repeats the pattern of bifacial and tanged
points which, with side-scrapers and denticulate and notched pieces, comprise
the majority of shaped tools. However, there are also present several small
bifaces of a form that is not common but is not unusual in the Adrar Bous as
well as other Aterian assemblages. One might speculate as to whether these may
not be blanks for later reduction to points and other tools and so represent the
form in which the raw material (SVT) was transported from the source areas.
Shaped tools from Yellowstone Hill are illustrated at Fig. 8: 11 - 15.

Aterian artifacts eroding from the Dune Terrace locality (S/144/70) are, in
general, of larger dimensions and show well the primary flake and blade forms
as well as some of the more refined retouched tools found at Adrar Bous.
Pedunculate forms range from tanged Levallois flakes (Fig. 10: 1 - 2) to partibi-
facial point forms (Fig. 10: 3) and tanged blades (Fig. 10: 4 - 5); these often show
scraper-type retouch. Characteristic for Adrar Bous are the large, bifacially
flaked and tanged points (Fig. 10: 6 - 7) and another characteristic, though rare,
form is the lanceolate, bifacial point that recalls the Lupemban “lanceheads”
from Equatoria (Fig. 10: 8 -9). As at other Adrar Bous localities, however, the
commonest bifacial point forms are the leaf-shaped points, either broad or nar-
row and usually of small dimensions. Fig. 11 illustrates some of the scraper,
flake and blade forms. The great majority of these are of silicified vitric tuff.
Unifacial, Mousterian-type points (Fig. 11: 1 - 2) are not common. Side-scrapers,



60 J. DESMOND CLARK

13

Fig. 8. Aterian artifacts from Lookout Hill (1 - 10), 5/52/70: $/110/70, and Yellowstone Hill (11 - 15),
S/140/70;
1-2: Aterian tanged points (unifacial); 3: tanged flake; 4: diminutive bifacial point; 5 - 6: Levallois points; 7, 10:
Levallois flakes; 8 - 9: bifacial leaf-shaped points; 11 - 12: Aterian points (unifacial); 13: bifacial leaf-shaped point;
14 - 15: small bifaces. -
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Fig. 9. Aterian cores from Lookout Hill, 5/52/70: S/110/70;

1: radially prepared Levallois core; 2 - 3: Levallois point cores; 4 - 6: radially prepared discoid cores; 7 - 9: Levallois
blade cores.
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Fig. 10. Aterian artifacts from the Dune Terrace site, 5/144/70;

1: unifacial tanged flake; 2: unifacial tanged flake with side-scraper retouch; 3: unifacial tanged point; 4: tanged
blade with double side-scraper retouch; 5: shanked or tanged blade with side-scraper retouch; 6 - 7: tanged bifacial
points; 8 - 9: bifacial lanceolate points.
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Fig. 11. Aterian artifacts from the Dune Terrace site, S5/144/70;

1-2:unifacdal (Mousterian-type) points; 3 - 5: concave and denticulate scrapers on blades; 6 - 7: Levallois blades,
8: blade from an unprepared core; 9: redirecting flake from a large Levallois blade core; 10 - 11: Levallois flakes.
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mostly single and double edged, make up the highest percentage of retouched
forms (Fig. 11: 3 - 5). Unretouched forms, are both Levallois and non-Levallois
and include blades (Fig. 11: 6 - 8) and flakes (Fig. 11: 9 - 10). A redirecting flake
(Fig. 11: 11) comes from the reduction of a large prepared core, probably for the
removal of Levallois blades.

Discussion

The Aterian from Adrar Bous is part of the great Aterian Industrial Complex
that is now known to spread over most of northern Africa with the exception of
Cyrenaica and Lower Egypt, and northwards of 15° North latitude, from Senegal
to the Nile Valley in Upper Egypt (Singleton and Close 1980).

Several surface assemblages in the Central Sahara are known to have yielded
Middle Palaeolithic assemblages: Tiguelguemine (Reygasse 1934), Esselesikine
(Lhote 1943), In-Eker (Cinquabre and Maitre 1964) and Agamgam (Maley et al.
1971). At Bilma, an identical assemblage occurs in situ beneath a lacustrine lime-
stone (Maley et al. 1971). Since Levallois technique is present in these collections
but the tanged forms are absent, they can, perhaps, better be classified as
Mousterian, although, as yet, they have been described only in general terms.
However, the Aterian is certainly present at the Erg Tihodaine (Arambourg and
Balout 1955) and appears to be similar to that from Adrar Bous. Aterian tanged
and foliate point forms and denticulates are recorded and illustrated by Arkell
(1964) from Lake Ounanga and Tillet (1983) has made a detailed analysis of sur-
face and excavated Aterian assemblages from Borku in the Tchad Basin all of
which makes possible a comparison with Adrar Bous. The sites of Seggedim,
Chemidout and Ounanga Kebir have produced a Levallois technology with a
number of tanged and bifacial foliate and lanceolate point forms similar to those
from the Adrar Bous localities. That part of the Central Sahara that includes
northern Niger, the northern Tchad Basin and southern Tibesti, appears, there-
fore, to form a regional Middle Palaeolithic tradition with two subdivisions: an
earlier Mousterian industry without tangs, and a later, Aterian one, with tangs
and various other more specialized retouched tool classes.

As yet, however, a reliable chronology for the Middle Palaeolithic in the
Sahara remains to be established. Radiocarbon dates are, in general, unreliable
or suggest that the Aterian and the Mousterian are >40,000 B.P. Two localities at
Adrar Bous show a Mousterian underlying an Aterian and, in the Eastern
Sahara, Wendorf ef al. (1991) have shown several phases of Middle Palaeolithic
all stratified in association with succeeding lacustrine sediments that appear to
date between >100,000 and 75,000 years B.P. This agrees well with recently
dated Middle Palaeolithic assemblages from Europe and the Middle East and
with the Middle Stone Age in southern Africa. It is inferred, therefore, that
the Middle Palaeolithic at Adrar Bous covers an equally long period of time
during the Last Interglacial and early Last Glacial, in the earlier part of the Later
Pleistocene.
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Although no fauna is present with any of the Adrar Bous assemblages and
there are probably none of them in undisturbed context, several inferences can
be made:

1. There is a hiatus of unknown duration between the end of the Acheulian
and the beginning of the Middle Palaeolithic;

2. Two technological stages are represented — an earlier (Mousterian) with
few retouched forms and a later (Aterian) with a range of retouched forms in-
cluding tanged tools and foliates;

3. During the earlier Middle Palaeolithic, rainfall was sufficient to support
swamps and some open water at the southern side of the massif. Swampy con-
ditions persisted during the Aterian stage but dune formation shows that the
climate was becoming increasingly more arid, finally forcing evacuation of the
region;

4. Levallois flake and point technology, together with long blades struck by
direct percussion are present from the beginning;

5. In the earlier stage, local rocks only were used but silicified vitric tuff was
imported from considerable distances and is the most significant raw material
used during the Aterian;

6. The Aterian collection (selected and unselected) shows variability in per-
centages of retouched tool classes but the overall pattern is, in general, the same
with heavy emphasis on tanged forms and bifacial and unifacial foliates and a
small, but significant Upper Palaeolithic component (end-scrapers, burins,
borers). Together these elements constitute a Central Saharan Aterian tradition.
This is but one of several traditions or variants in the Sahara at this time, for ex-
ample those in the Northeastern and the Eastern parts of the desert and the Nile
Valley. However, whether these were independent and contemporaneous or
were time distinctive remains to be shown;

7. The distance from which the “greenstone” (silicified vitric tutt) had to be
brought to Adrar Bous suggests that the Middle Palaeolithic population in the
Central Sahara may have consisted of small, highly mobile groups that used dif-
ferent parts of an extensive territory at different seasons of the vear. The model
suggested earlier for the Epi-Palaeolithic in the Sahara (Clark 1980: 572) might
not be inappropriate also for the Middle Palaeolithic of Adrar Bous:

a) during the dry season, camps of dispersed family units are situated close
to permanent water in core areas;

b) after the beginning of the rains, the population regrouped forming mobile,
transitory camps of two or more family units for hunting of larger game in the
desert dunes; =

c) near temporary water sources, concentrations of larger groups were pos-
sible for communal hunting of migratory game and interaction with other
groups;

d) regrouping took place in the early part of the dry season into temporary
camps situated by permanent springs and seeps for the hunting of gazelle and
Barbary Sheep;

5
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e) during this time, visits to sources of raw materials for stone working, pig-
ment, efc., and further interaction with other groups were possible;

f) as the dry season advanced, the population would again fall back on the
permanent water of the core area. Adrar Bous could have been such a core area
to which such a model could apply.
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Terminal Palaeolithic industries of
Sahara: a discussion of new data

In the recent West African radiocarbon date survey, McIntosh and MclIntosh
(1986: 420) have stated that the new finds from Temet in Niger: ““...directly con-
tradict conclusions drawn by ].D. Clark and A. Smith based on their earlier
work in the same area”. I would like to discuss these new finds and to place
them in context with other work that has been done in North Africa.

Initially the reports by Clark et al. (1973) and Smith (1976) were based on
work done under the aegis of the British Air Mountain Expedition (1970; Hall
et al. 1971) which had followed the Mission Berliet (Hugot 1962).

Surface collections were made over a large area, mainly around Adrar Bous
(20°19'N, 8°57’E), a ring complex outlier of the Air Mountains on the edge of the
Ténéré, and in Greboun Wadi below Mont Greboun (20°2'N; 8°32'E).

One of the more interesting collections was of a surface scatter on a terrace
in Greboun Wadi which yielded an “Upper Palaeolithic” blade and burin
assemblage. This comprised blades (notched, backed, truncated) struck from
prismatic and double-ended cores, burins, plus a specialized shouldered awl-like
tool on a blade commonly referred to as a ‘pointe Ounan’ (Clark 1971: 456).
These Ounanian points amounted to 14.3% of the 84 formal tools in the total
collection of 439 pieces of stone, while “geometric microlith forms are not repre-
sented”” (Clark et al. 1973: 270). A similar collection made at the southern end of
Adrar Bous at Agorass n’Essoui produced 58 Ounanian points in context which
suggested they were discrete from microlithic aggregates of the older diatomites
(Clark et al. 1973: 270).

Microlithic aggregates on the other hand were found at a number of
localities around Adrar Bous (Smith 1976). These microliths, pottery and bone
harpoons were in direct association, along with an aquatic fauna of the 710 m
lake level at Agorass n’Kiffi which had a post quem date of 7,310+ 120 B.P.
(Faure et al. 1963) from surface calcium carbonate formation. The highest per-
centage of formal tools from the three main sites analyzed were from geometric
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microliths. These ranged from 32% at the Well Area, to 41.3% at Adrar n’Kiffi
and 48.3% at Diatomite 1.

From 1978 the Mission ORSTOM, based in Niamey under the direction of
J.-P. Roset has visited the north eastern part of the Air and done a number of ex-
cavations with very exciting results. These included sites previously collected
from by myself around Adrar Bous. I had assumed at one of the sites, Diatomite
1, that the collection I made was on a single deflated land surface. Roset (1983)
showed I was wrong by cutting a section into the diatomites where he found
“les mémes éléments sous les dépots lacustres”” (Roset 1983: 138) with the addi-
tion of charcoal which gave a date of 9,030 £ 190 B.P. (UW-754) and a number of
tool types not represented in the collections I made in 1970, namely Ounanian
points.

Roset also excavated at another site, Temet (Roset 1983: 129) close to Mont
Greboun, therefore not far from our collection locality in Wadi Greboun. This
excavation produced similar results to the Diatomite 1 excavations, with an in-
dustry in sifu at the bottom of diatomite beds, and charcoal which gave a date of
9,550 £ 100 B.P. The industry described by Roset includes a macrolithic blade
industry and Ounanian points, geometric microliths, truncated blades, backed
microliths, projectile points and pottery. In other words in a single site he has
the material culture which we had previously suggested was Upper Palaeolithic,
ceramic microlithic and Neolithic, all appearing to come from one horizon
described as: “la couche aux vestiges préhistoriques”. It is unclear from the
description how the upper date of 8565+ 100 B.P. relates to the cultural
material.

The impression given in the description and from the section (Roset 1983:
129) is that the artefacts were found on an old land surface of colluvial sands
and gravels. In addition the bifacially flaked projectile points are said to come
from test trenches excavated to the north and east of the main cutting, and some
in the collection came from the surface. Roset states that there is some risk of
mixing of different materials, but seems to reject this on the basis of the raw
materials which are similar in all the sites. No pottery was found, but a potter’s
‘comb’ for decorating sherds was retrieved. This is suggested as being used for
an “‘impression pivotante”.

I would suggest that the relationship between all the various artefacts is
much more complex than has been stated by the author. While the possibility
must still remain that the macro-blade industry which produced the Ounanian
points also made geometric microliths, we have to consider the evidence from
the Greboun Wadi site, not very far away from the Temet site, that no geometric
microliths were found.

That a macro-blade industry precedes geometric microlithic forms is docu-
mented at several sites in North Africa. At Taforalt (Roche 1963) geometric
microliths are very rare. The lowest level X has no geometrics and they remain
at very low levels throughout the sequence which lasts until 11,000 B.P. Similar-
ly at the Haua Fteah the Eastern Oranian of McBurney (1967), levels XVI - XI,
has no geometrics, although backed blades are common. In contrast in the suc-
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ceeding Libyco-Capsian (levels X - IX) we see the first appearance of geometric
microliths. The dynamic of stylistic changes in stone tool frequencies can be seen
in McBurney (1967: Fig. VIII: 2) with a decrease in large artefacts to microlithic
ones over the period 10,000 to 7,000 B.P.

The dating sequence at Haua Fteah is only approximate, but the radiocarbon
dates indicate the Eastern Oranian begins around 14,000 B.P., and the Libyco-
Caspian around 10,000 B.P. (McBurney 1967: 193, 123). Thus the beginnings of
microlithization at the Haua Fteah is roughly coeval with the dates for
microlithic tools from both Temet and Adrar Bous, Diatomite 1.

Thus from these dated sequences we get a reasonable indication of the evolu-
tion of tool types from a macro-blade to a geometric microlithic industry over
the period 12,000 to 9,000 B.P. Even in assemblages with geometric microliths
throughout the sequence these evolutionary trends continue; at Ain Misteheyia
Lubell ef al. (1983) found that the geometrics from the upper level (7,700 - 7,300
B.P.) were three times more frequent than the lower level (9,800 - 7,700 B.P.).
This then brings into question the relationship of the Ounanian macro-blade in-
dustry seen in Wadi Greboun and the microlithic industries from our collections
at Adrar Bous including the surface deposits at Diatomite 1, where the macro-
blade component is absent. Roset’s suggestion that the Ounanian points and
geometric microliths are from the same industry evokes a question on the tech-
nology and use of the various tool types. The Ounanian points are made on
macro-blades, which can also be the basis of the geometrics. However,
geometric fabrication usually comes from a micro-burin technology, as seen in
our collections from Adrar Bous (Smith 1976: 196). No micro-burins were in-
cluded in the macro-blade collections either from Greboun Wadi or Agorass
n’essoui (Clark 1976: 77 - 78). If Tixier (1963) and Raimbault (1983) are correct in
assuming that the Ounanian point was most probably a hafted tool, rather than
an awl, then we would like to know why these should be chosen rather than the
geometrics; I would argue that these and the bifacially flaked ‘Tenerian’ projec-
tile points, are functional equivalents of each other.

The excavations by Roset at Temet have revealed an old erosion land surface
on the edge of a depression that at several times in the past was filled with fresh
water to form a lake. After 9,500 B.P. this lake must have reached great depth to
permit six meters of diatomite deposit to accumulate. This date is consistent
with known expansion of many lakes in the southern Sahara: Lake Chad
(Servant and Servant 1970; Servant and Servant-Vildary 1980); Mauretanian
Adrar (Trompette and Manguin 1972); Taoudenni (Riser et al. 1983), efc. What
we must recognize is that this locality was attractive for human occupation for
some considerable period during the Terminal Pleistocene and Early Holocene.
Smaller lakes or temporary standing pools would have filled the depression in
the period prior to 9,500 B.P. and it is on the edge of these small lakes that the
makers of the Ounanian points and ‘ceramic microlithic’ material would have
camped. The fact that the cultural material lies on a land surface of colluvial
sands and gravels indicates this is a catchment area with considerable run-off in
the past, with the cultural material deposited during a drier episode, since the
tools are on the surface and not intermixed with the colluvium.
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Fig. 1. Projectile points collections around Adrar Bous: analytical comparison.

I would further argue that the period of colluvial deposition would have
been a result of what Rognon (1976) calls a transitional period of large seasonal
oscillations between 14,000 and 11,000 B.P. Conditions stabilized somewhat after
12,000 B.P. and more surface water was to be found in this region, which would
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have made it attractive to the macro-blade makers in the Temet basin. A drying
episode followed around 10,000 B.P. (Servant and Servant-Vildary 1980) in
which erosion and deflation could have occurred over the next 1000 years. This
drier episode would be a period of degradation and would permit deflation to
take place allowing a mixture of the two industries, as is probably the case
around the Taoudenni Lakes at Foum-el-Alba described by Raimbault (1983)
where pottery is also found and a date of 7,450 + 130 B.P. was achieved from
shell associated with Ounanian points at MK 36. Following this dry period there
was a massive increase in surface water between 9,000 and 7,500 B.P. which
probably deposited the thick diatomite beds at Temet and Diatomite 1, Adrar
Bous. The locality at Greboun Wadi where we made our macro-blade collections
is today a terrace on the edge of the wadi, indicating deposition and deflation
prior to a period of massive run-off, which caused erosion and terrace for-
mation.

An additional clue to the complexity of the stratigraphy lies in the associated
bifacial projectile points. These forms, well-documented in Hugot (1957) and
from my own work at Adrar Bous (Smith 1980), are from industries with domes-
tic stock. All the types illustrated by Roset (1983: 133) were found among the
collections in Agorass in-tast, Adrar Bous.

An analytical comparison was made on projectile points from collections
around Adrar Bous. Fig. 1 compares samples from the presumed Neolithic sites
in Agorass in-tast with those for the Adrar Bous Neolithic (‘Tenerian’) sample as
a whole. These, in turn, are compared with the points associated with the
microlithic tools around Adrar Bous. It can be seen that the Agorass in-tast and
Tenerian samples are virtually identical. There is some difference between the
Tenerian and ceramic microlithic (‘Kiffian’) sample, but this is marginal, and
could be ascribed to the low numbers of points in the ‘Kiffian” collection. Only
one crescent was found in a stone-tool assemblage of 1432 formal tools from 18
surface sites around Adrar Bous. This indicates that the Tenerian, as the food
producing industry of Adrar Bous has been named, does not include geometric
microliths, and strongly suggests that the projectile points from Temet are in-
trusive, as are, most probably, those I described from Diatomite 1 (Smith 1976).
Another key to this is the suggestion that the decorative motif “impression
pivotante” is to be found with the ‘ceramic-microlithic” industry at Temet. Both
my work (Smith 1980) and that of Arkell (1953: Plate 32) has shown that this
decoration is associated with food production, and is quite different from the
earlier wavy-line and dotted-wavy line ware of the ‘ceramic-microlithic’ (Arkell
1949: Plate 72, etc.). The wide range of projectile points and the rocker-stamped
pottery are part of the Tenerian industry.

In conclusion, while my arguments for the appearance of Ounanian points in
association with geometric microliths suggesting some mixing of two industries
may not be conclusive, the appearance of “Neolithic” projectile points and
pottery-decoration tools support this contention. The evidence from excavated
sequences elsewhere in North Africa would argue against the mixing of macro-



74 ANDREW B. SMITH

blade industries and geometric microlithic industries. Although there may well
be transitional industries the large numbers of both Ounanian points and
microliths would argue against the Temet assemblage being homogeneous. The
evidence from Wadi Greboun shows that at least at this location there was no
mixture.
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New approaches to Saharan rock art
of the Bovidian Period

The Sahara is one of the world’s great parietal art areas, and may be much
more complex than the rock art of Southern Africa, Australia and Europe. The
ethnographic commentary available for the southern hemisphere paintings has
produced some marvellous insights into aboriginal cosmology and symbolism
(Lewis-Williams 1981a; 1981b; 1983; Vinnicombe 1976). What is most striking is
that the art has such deep meaning for the artists and the communities they
served.

The complexity of Saharan rock art is compounded by the probability that it
was not a single rock art genre by one society. The range of styles and content
suggests very strongly that there were a number of societies who lived at dif-
ferent times and in different parts of the Sahara and who produced their own art
forms. Thus trying to interpret what was being said in Saharan rock art is made
difficult both by a lack of chronology of the paintings, and identity of the gross
cultural groups who were the artists. We are fortunate in having the Cologne
Museum catalogue for their Saharan exhibit (Kuper 1978), hereafter referred to
as 'K’, where many of the fine reproductions of Columbel from the Mission
Lhote to the Tassili n"Ajjer are included. Also with this important collection are
photographs by Laioux, many of which had already been published (Lajoux
1963; 1977) and which will hereafter be referred to as ‘La’ (Mori 1965). Other
published sources include Lhote’s (1959) and his update (Lhote 1976).

We are faced with a restricted number of published reproductions that can
be used, and while we must recognize that these constitute only a minute frac-
tion of the paintings which exist in the Sahara, we can accept nonetheless that
these are ones which are the most spectacular. The sample chosen here is that of
the naturalistic rock paintings of Lhote’s “bovidien” period from the Central
Sahara (Tassili n’Ajjer, Acacus). A survey of the published rock art of this
‘bovidian period’ shows that there are at least two major painting styles, each
with different content, although the viewer is left in no doubt that we are seeing
pastoral societies, for the common subject is domestic cattle.
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Style 1 can be called the “white-face’ style. Here the people are drawn with
pale skins, long hair, beards on the men and long dresses on the women: K: 234,
418 - 21, 424 - 31 (Fig. 1). Face paint can be seen on some of the individuals, and
some of the men are either tatooed or have body paint. These paintings are also
the scenes with the circular huts shown from the outside. It is also in this style

Fig. 1. Tassili n'Ajjer. The “white face” style.

that small stock play a prominent role. All the animals are somewhat stylized,
and coat markings, while varied, are generalized (K: 420 - 1, 424 - 5). Some of the
cattle have a curious wavy-line coat colour. This pattern is repeated in a scene in
which some important ceremony or event is recorded (K: 426 -7 - Fig. 2) the
symbolism of which is obscure, but may represent fire-workshippers’ (Monés
1988: 229). The ceramics being used appear to be double pots, i.e. large ones with
saw-tooth and impressed decoration whose rim is enclosed by a smaller, un-
decorated pot upside down and acting as a lid. Leather bags are shown (K: 418 -
20) with looped decoration.

Even the humans of this “white-face’” style can be subdivided, possibly, into
three separate but similar social groups on the basis of hair style and clothing.
Also the artistic form shows the artists to be aesthetically concerned with a
degree of symmetry which can be seen in the repeated motif of cattle horns
(K:417) and animals lined up together (K: 418 - 19, 425 - 5). Even wild animals



NEW APPROACHES TO SAHARAN ROCK ART 79

in one panel show an intermingling of giraffe necks which underline the grace-
ful movement of these animals (K: 418 -9). Another aspect of this genre is the
tendency to allow the animals to focus an human activities (K: 424 -5, 430 - 1),
thus ordering the spatial layout of the scenes.

The recognizable activities in this style are: a lion hunt (K: 430 - 1), move-
ment of camps (K: 418 - 9, 428) and re-erection of huts (K: 418 - 9, 431), possible

Fig. 2. Uan Derbauen, Tassili n’Ajjer. The “white face” style.

tribute to leaders or holy men (K: 424 - 5, 430) and ritual ceremonies (K: 430), as
well as a broad range of pastoral activities, e.g. tying up the animals (K: 428 - 29)
and watering of stock (K: 418).

The second style can be called “black-face” style which is somewhat dif-
ferent in form and content from the previous one. Here the cattle are still the
dominant element, but the humans all have dark skin (K: 422 - 3, 427; La: 116 -
132). A range of hair style can be identified (K: 232), and white body paint is oc-
casionally found. The scenes with huts, as noted above, are of plan form and a
distinct type is repeated in a number of cases: an oval shape with a door which
closes on the inside (La: 120 - 1, 123, 130 - 1; K: 299) and occasionally pots and
other domestic accoutrements can be seen (K: 229; La: 123). In this style the cat-
tle are often portrayed very realistically, with great attention paid to coat colours
(La: 107, 119 - 21; K: 228). The detail of human faces, always in profile, show
strong black African facial characteristics (La: 116, 126, 147 - 8, 170), but even
here there are variations, not only in facial structure (e.¢. La: 119) but in hair
design or head covering (K: 232, La: 119, 125 -7, 140, 142, 144 - 5, 149 - 50, etc.).
In this “black-face” style we see even greater variability in the cultural details,
suggesting many more social groups than in the “white-face” style.
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Social activities which can be recognized are: riding scenes (La: 160 - 1),
domestic camp scenes (La: 120 - 1, 130 - 1; K: 427), scenes of general pastoral
activity (La: 119; K: 229, 422 - 3; Hampaté Ba and Dieterlen 1966: Plate VIII: D).
Other activities are more obscure and are probably of a ritualistic nature, to be
discussed below (e.g. K: 422-3; Hampaté Ba and Dieterlen 1961: Plates A and B;
Lhote 1966: Plates | and 1V).

The geographical overlap between these two major styles of ‘bovidian’ art
indicate a broad usage of the Central Sahara by various herding groups during
the period between 6,500 and 4,000 B.P. (Smith 1980). The early dating of this art
in the Acacus Mountains is confirmed by Mori (1965) who managed to refit a
piece of broken panel found in the deposit below the painting at Uan
Muhuggiag. He obtained terminus post quem date of 4,730 + 310 B.P.

Who were the pastoralists of the Central Sahara?

The paintings of the ‘bovidian” period indicate two quite distinct cultural
groups, that might be equated with different physical types. We can make some
general comments about the human populations of the Sahara ca. 8,500 - 4,000
B.P., the period with two successive lacustrine events in the Central Sahara
which ameliorated conditions and permitted human occupation. It would seem
that an older, robust African population existed at the earlier part of the period
in the lake regions of Hassi-el-Abiod, Tamaya Mellet and Lake Chad. The stone
tool industry from the area north of Timbuctou is called “Néolithique ancien”
(Raimbault 1983: 339) and dated to 8,450 £ 60 and 6,970 £ 130 B.P. (Dutour and
Petit-Maire 1983: 278 - 9). From the typology of the microlithic stone tools |
would associate this occupation with the pre-pastoral phases of Adrar Bous
(Smith 1976) and Tagalagal (Roset 1982), all sites producing pottery. In the later
pastoral period we have two quite distinct populations: (1) ‘negroid’ typified by
the Asselar skeleton and (2) a ‘proto-mediterranean’ seen in the Ine-Sakane, Tag-
nout-Chaggeret, Karkarichinkat, efc. skeletons. Since the Tilemsi Valley had both
‘negroid” and ‘proto-mediterranean’ populations we might suggest different so-
cial groups occupied the Central Sahara with their livestock during the period
6,000 - 4,500 B.P., and that the Tilemsi was the southern waterway from the
Sahara, important for all the pastoral people of the Sahara moving southward
when desiccation increased ca. 4,000 B.P. (Smith 1979).

Saharan rock painting and ethnographic commentary

Hodder has suggested that material culture can be ‘read” in the assumption
that “‘there are some very simple rules underlying all languages... underlying
the ways in which Homo sapiens at all times and in all places gives meaning to
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things” (Hodder 1986: 123). This has been more explicitly stated for rock art by
Davis (1984). Thus if the rules are understood the visual image can be a narra-
tive which can be read by those who recognize the symbols. So compressed is
the image that it can be a metaphor for a wide range of layered meanings, and
these symbols can, in turn, play a part in the structuring of society. Interpreta-
tion of cultural material can only be achieved by identifying the meaning con-
tent threugh abstraction of the symbolic functions (Hodder 1986: 121).

Hampaté Ba and Dieterlen (1966: 143) suggest there are two primary objec-
tives for initiation: (1) as an archive for myths and their conservation for initia-
tion, (2) for ritual ends in themselves, as part of ceremonies or sacrifices. A third
objective we can postulate is that the paintings are a metaphor for a religious or
mystical experience, and while they also achieve objective (1), and may be in-
volved in (2), are directly related to the painter’s experience. At its most basic
level of abstraction material culture can be simply the list of objects excavated
from an archaeological site. In the case of the prehistoric Saharan pastoralists
this included stone tools, ceramics and some items of pastoral adornment, such
as beads and bracelets. At a higher level of abstraction we can refer to the semi-
nal work of Lewis-Williams (1981a) where reading of the ethnographic record
has offered new insights into the meaning of southern African rock art.

Metaphor and the trance hypothesis

Among the San of the Kalahari there is a belief in the successful intervention
by pecple against disease and social ills. Individuals are capable of “pulling
sickness” by being trained to control Kia, or trance, which generates num, or
spiritual energy (Katz 1982). While in trance the healer enters a state of altered
consciousness where he or she is capable of “out-of-body travel”, sometimes
changing into an animal form. Lewis-Williams (1981b) has been able to show
that many of the images in Southern African rock art are metaphors for the
trance state, and the symbols represent depiction of healers in the state of altered
consciousness. The images are not all naturalistic and some become transformed
into fantastic creatures.

Work on changes in consciousness has focussed on the universal experience
of hallucinations. Some of these may be drug-induced, others attained by ritual
dancing and music, meditation or sensory deprivation for periods of time.
Regardless of how this is achieved, during the early stage of hallucination there
appears to be a common response in the human mind where the individual sees
a limited number of forms. These “form constants”, or “entoptics” (Siegel and
Jarvik 1975), comprise moving geometric shapes, curves, lattices, tunnels,
spirals, etc. of intense colours. With prolonged hallucination resulting from in-
crease drug dosage or intensified dancing, the person will enter a second stage of
imagery of a much more complex nature. This can include naturalistic or
recognizable images, such as faces, people, landscapes, animals, etc. (Siegel and
Jarvik 1975; Tauber and Green 1959; Ludwig 1968).
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Turning to the Saharan paintings to see if any of the universal forms that
humans experience have been depicted, we find tectiforms, similar to those
from Zimbabwe (Summers 1959), have been recorded from the Central Sahara
(Lhote 1959: Fig. 46; 1966: Plate IV: 11, 12; Striedter 1984: Fig. 130 - 3). In the
trance experience figures become disembodied and without legs, as well as be-
come repeated in long lines. This was described by one informant during a con-
trolled experiment on hallucinogenics who saw “a progression of squirrels with
sacks over their shoulders... marching across a snowfield” (Tauber and Green
1959: 101).

Fig. 3. Ti-n-Tazarift, Tassili n"Ajjer. An example of tectiforms.

Other form constants are the zigzag lines described by Maggs and Sealy
(1983) from South Africa. Published examples from the Sahara can be found in
Lajoux (1977: 152) from Tahilahi (Fig. 4); although these cannot be directly as-
sociated with any particular period, other paintings in the area are of the “white
face” style (K: 266, 312). The elongated human figures common in trance im-
agery in Southern Africa are also to be found in the Sahara (Lhote 1959: Plate
25). Although these are just mentioned here to strengthen the idea of the pos-
sibility of trance possession playing a role in the creation of Saharan rock art, we
find in the ethnographic record that spirit possession exists among the nomadic
Fulani of the Sahel, induced by a string instrument and drums. Among devotees
possession becomes hysterical frenzy and the spirit is said to ‘escape’ by sneeez-
ing (St. Croix 1945: 56 - 57).

Islamicisation of the Fulani varies considerably from area to area and among
the pastoral Fulani still exists a core of spirit beliefs which pre-date the spread of
[slam. Spirits, for instance, live in baobab and tamarind trees (St. Croix 1945: 54).
The baobab has a divinatory character and the tamarind, a symbol of life and
resurrection, is used in medical practise (Hampaté Ba and Dieterlen 1961: 34).
This close attachment to the world of spirits can be seen in the words of Fulani
poet who says: ““mes vaches... leur parc est maison de Djinns” (Sow 1966: 311).
Traditional initiation of Fulani men into the world of spirit is a long and detailed
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Fig. 4. Tahilahi, Tassili nAjjer. Scene with painted zigzag lines.

process of 33 successive levels. The initiate has to prepare himself for this by ful-
filling certain obligations between the ages of 14 to 21, so patience and per-
severance are qualities which are closely monitored. An important part of this
training is learning the therapeutic properties of plants of benefit for humans
and the herds. Divination plays a significant role in the lives of the Fulani, and
even acceptance of a novice for initiation is dependent upon how a selected herd
displaces itself around the kraal once it is returned by the postulant. The dif-
ferent levels of initiation raise the consciousness of the initiate and his ability to
intervene in the spirit world. “Le postulant doit pénétrer successivement dans
douze ‘clairieres’ qui symbolisent, sur un premier plan, I'année et ses douze
mois, sur un autre plan, son déplacement sur un terrain ou il rencontre, en passant
d’une clairiere a \‘autre, les personnalités mythiques qui doivent l'enseigner”
(Hampaté Ba and Dieterlen 1961: 29). The initiate also comes into contact with
wild animals which are symbols of the forces they must deal with, as well as the
main vegetation types important to a pastoralist. The initiate thus passes from
the disorganized world of men (the camp of his family), to the ordered world of
God - the world of the herdsman (Hampaté Ba and Dieterlen 1961: 30).

Ritual behavior similar to that of the modern Fulani has been suggested from
paintings recorded in the Tassiii. One specific painting of cattle being passed
through a brush ‘gate’ (Lhote 1966: Plate 1:2 - Fig. 5) is interpreted by
Hampaté Ba and Dieterlen (1961: 1966) as a part of the lotori ceremony of the
Fulani. Many of the motifs are reminiscent of San imagery, particularly the lines
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Fig. 5. Uan Derbaouen, Tassili n"Ajjer. Ritual scene showing cattle being passed through a brush
“eate ]

Fig. 6. Tekadedoumatin, Tassilin’Ajjer. Camp of pastoralists.
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connecting various participants in the ceremony, which in South African paint-
ings are suggested by Lewis-Williams (1981b: 12) as trance symbols depicting
“trancers... joined to animal metaphors by the red lines” transcending the world
of “ordinary people” to be able to heal. The lotori ceremony is a purification rite,
and from the symbolism depicted, and in the past may have involved trance
situations or possession states resulting in the imagery seen on Saharan rocks.
Many other paintings evoke trance imagery, e.. the two-headed snakes (Lhote
1966: 20), cattle (Lhote 1966: Plate 1: 5; 3: 9; Hampaté Ba and Dieterlen 1961:
Plate 9: F) and giraffes (Hampaté Ba and Dieterlen 1961: Plate 4: 10).

In spite of the tenuous connection which may exist between the depictions
on the rocks of the Sahara and the pastoralists of West Africa today, there are
still a number of other parallels which, while not at the ‘deep level” of magico-
religious beliefs, indicate a possible relationship. One of these is the camp layout
which Lhote (1976: Plate 41) reproduced from Station Tissourar (Fig. 6). In this
splendid painting one sees the camp separated by the calf-rope, with the huts on
one side and the herds on the other. The calf-rope is an important symbol in
separating male and female elements in Fulani society, as laid out in the
sketches of Stenning (1959: 106) and Dupire (1962: 158). “It is a rope, and there-
fore is made by men; it is connected with cattle and is therefore provided by the
cattle-owning group of which the husband is a member. Of all the many kinds
of rope used by Pastoral Fulani it is the only one made of cowhide” (Stenning
1959::123).

Fig. 7. Tissoukai, Tassili n’Ajjer. Camp scene with females and cattle.

Another symbol, this time of female activities and the marriage, is that of the
kaakul or the calabashes a woman is given at marriage, which are displayed on a
raised bench when setting up camp, or in the back of the shelter once the camp
has been set up (Dupire 1962: 158). A similar display is to be seen in the painting
from Tissoukai in the Tassili (Kuper 1978: 426 - 7 — Fig. 7), where the cattle once
again are on one side and the female figurines on the other.
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Pastoralists in North Africa

If the ‘black-face” people can be equated with black African herdsmen, like
the Fulani, who were the ‘white-face’ people in the rock paintings? The skeletal
data above suggest these may have been ‘proto-mediterraneans’ and one must
look to the history and ethnography of North Africa to find analogues. Some of
these paintings indicate that not only was the skin fair, but also, apparently, the
hair (e.g. Kuper 1978: 440 - 2). In his study of the people of the Rif, Coon (1931:
22) refers to stories of the Mashausha as a tribe of westerners and ‘blonds’ (see
also Bates 1914: 39 -40). References to “long-haired-people’” come from
Herodotus (Book IV). These “Libyan” people varied culturally, although all had
domestic stock; some groups migrated seasonally from the coastal strip to the
hinterland with their animals. They could be distinguished from each other,
among other things, by the way they cut or fixed their hair. Libyan men wore a
cloak of leather, often highly decorated. Tatooing of the skin was also practised
by men (Bates 1914: frontispiece and Plate III), as seen in the Saharan paintings
(K: 426, 430). There is a suggestion that this was only to be found among the
noble castes or people with power. Not all the humans in the Saharan paintings
have body markings and those which do seem to be playing a central role in the
activities depicted (e.g. K: 426, 430). The dress of the Libyan women would be
similar to that seen in the Tassili paintings from Iheren (K: 418 - 9, 424 - 5, 429,
430-1), Uan Derbaouen (K: 427) and Uan Amil in the Acacus (K: 234 -5)
described by Herodotus (IV: 189) as being of leather with leather thongs: “The
Libyan women wear over their dress goat-skins stript of hair, fringed at their
edges, and coloured with vermilion”. Today the leather work of the Tuareg
would not be out of place in such a description (Nicolaisen 1963).

Prevalent among the Berbers of the Mahgreb are beliefs in the power of in-

baraka, and derive their mystical power from divine meditation. This includes
the ability of direct flight without mechanical means over long distances
(Gellner 1969: 70). The people most esteemed as having baraka come from the
noble families who claim descent from the Prophet to the shereefs through the
male line of his daughter Fatima (Westermarck 1926: 36), thus there is a strong
Islamic influence which cannot be totally discounted, but the idea of baraka and
the widespread belief in saints is probably of pre-Islamic origin (Gellner 1969:
378). In Islam effigies of humans are not permitted, therefore equating the rock
art of the Sahara with pre-Islamic Berber beliefs can have no modern analogues.
The idea of shrines of holy men is almost certainly an Islamic manifestation. Jinn
(djinn) or evil spirits can possess a person; this results in disease or convulsions
(Gellner 1969: 271, 276). The difference between this spirit possession and that
found in black Africa is that the person does not act out the part of the Jinn. In
other words, among the Berbers there is assumed to be a casual relationship be-
tween sickness and evil spirits, but not the spirit “taking over’ the individual.
In this case we would not expect to find the universal form constants of
hallucinogenatory nature among the Berbers.
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The Saharan rock art of the ‘white-face’ style is certainly much more narra-
tive that that of the ‘black-face’ style, even when describing important mystical
experience (K: 426 - 7). Other panels, while not explicit, suggest preparation for
sacrifice, such as at naming ceremonies (K: 430), or tribute to important people
(K: 424, 430).

Summary and conclusions

The complexity of even this one genre of paintings of the ‘bovidian” period
in the Saharan rock art must be obvious by now. This naturalistic art has been
divided into two separate styles on the basis of perceived racial distinctions in
the humans depicted.

Fig. 8. Tissoukai, Tassili n"Ajjer. Ritual scen

In spite of the time distance between modern Fulani and the Saharan paint-
ings the degree of {'t is too good to be ignored or discarded out of hand, as it is
by Vansina (1984). While the details of Fulani ritual behavior can only be
glimpsed in outline in the paintings, it is suggested here that spirit possession
may have been an important underlying force behind the depictions, and the
motive for the paintings, similar to that of the San in Southern Africa, was a
metaphor for the trance experience, and a powerful expression of the trancer’s
contact with ‘non-ordinary’ reality. Among the Fulani only trained initiates can
participate at the deepest level in ritual behavior. These are the people most
likely to have been the artists capable of seeing the cattle as metaphorical inter-
mediaries between man and spirit world, which is shown in the rather special
painting in Lhote (1966: Plate IV: 10) and Hampaté Ba and Dieterlen (1961: Plate



88 ANDREW B. SMITH

B: 2 - Fig. 8). This depiction has been interpreted by Hampaté Ba and Dieterlen
(1966: 148 - 9) as part of the initiation of Fulani herders who aspire to the grade
of Silatigi. Their informant Sile Sadio had passed through 12 of the ‘clairiéres’
mentioned previously. The last 6 of these were the ““demeures de 7 soleils”.

The rich details in the ‘white-face” style which was equated with the Berber
people of North Africa, suggests a slightly different emphasis to the material
depicted, but this still represents a metaphorical expression of ritual values and
experience. In this case the social structure of Berber society, although economi-
cally similar to the Fulani, is quite different, being a highly structured hierarchi-
cal society with families of religious specialists who take care of spiritual needs.
The role of women in this society is enhanced so that those with baraka or special
mystical power can be both sexes.

To conclude, I would suggest the major difference underlying the two art
styles is in the motivation behind the art. The ‘black-face” style has a stronger
suggestion of trance experience and thus would conform to my third objective
mentioned above; the paintings were a metaphor for the trance experience. In
contrast, the narrative ‘white-face’ style is more likely to conform to Hampaté Ba
and Dieterlen’s first objective: an archive of myths preserved for initiates.
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ROBERT VERNET -

Le Néolithique récent dans
le sud-ouest du Sahara

De 1'Océan Atlantique au Lac Tchad et aux contreforts du Tibesti, le sud-
—ouest du Sahara occupe 2 millions de km? entre 22 et 15° de latitude nord et
16° W — 16’ E en longitude, en Mauritanie, au Mali et au Niger.

De vastes plaines sableuses (Majabat, Tanezrouft, Ténéré), alternent avec des
plateaux (Adrar, Tagant, Dhar Tichitt en Mauritanie, Djado au Niger) et des
massifs montagneux (Iforas, Air, Tibesti). A l'ouest, I’Atlantique et a 1'est, le
Paléotchad holocéne bordent I’'ensemble. Une série de réseaux hydrographiques
fossiles ont, tout au long de 'Holocéne, attiré les populations. Les principaux
sont ceux qui descendent des reliefs, noyant les depressions péri-montagneuses
(Azrag, Chemchane, Tichitt, Adrar Bous, Fachi, Kawar entre autres). Plusieurs
de ces réseaux ont une importance fondamentale dans le Néolithique du Sahara
méridional:

— Le systéeme de ’Azawad, né d'un défluent du fleuve Niger, au niveau de
Tombouctou;

— Le Tilemsi;

—L’Azawagh, entre Iforas, Hoggar et Air, qui est le plus grand réseau
hydrographique fossile du Sahara;

— Le piémont du Tibesti avec ses émissaires se jetant dans le paléolac Tchad.

Cette homogénéité géographique se double d'une grande unité climatique,
tant actuellement qu’a 1'Holocene. C’est la limite entre le Sahara et le Sahel,
limite qui se décale en latitude selon les périodes: aujourd’hui un peu au nord
de 16°; il y a 5000 ans, 400 a 600 km plus au nord. L’homogénéité est également
humaine: le Sahara méridional est depuis 6000 ans la zone de contact entre
peuples venus du nord et peuples africains de 1'ouest, au gré de l'évolution
climatique et parfois technologique, économique, voire politique. Le mode de
vie est généralement le méme, scindé en bandes latitudinales. Des axes nord-sud
liés a la géographie (littoral atlantique, plateaux mauritaniens, Tilemsi,
Azawagh, Air, Kawar, Tibesti) rompent ce systéme. Cependant 'unité physique
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Fig. 1. Le Sahara méridional au Néolithique.

du Sahara méridional s’accompagne au Néolithique d’une réalité humaine trées
parcellaire. En fait cette région est une mosaique, tant dans 'espace que dans le
temps. C'est d’ailleurs probablement vrai pour l'ensemble du Sahara
néolithique. Mais sa partie méridionale commence a étre connue région par
région, ce qui permet une approche globale (Fig. 1).

Le sud-ouest du Sahara connait son apogée entre 6000 et 3000 bp, bien qu’il
ait été peuplé beaucoup plus tét. A 9500 bp, I’Air possede un Néolithique déja
évolué: céramique diversifiée dans ses formes et ses décors, matériel de broyage,
outillage poli, armatures bifaciales (Roset 1987). Le massif de Termit, plus au
sud, semble avoir onnu la méme évolution. Une date isolée, en Mauritanie,
9120 bp. (Azrag, 22°40° de latitude nord), indique que l'ouest du Sahara a
également été peuplé au début de 'Holocéne, sans que 1'on connaisse ici le con-
texte.

Cependant la plus grande partie de la Mauritanie et du Mali na été peuplée
qu’apres 7000 bp, a partir du nord et des massifs centraux. Le boeuf domestique
apparait dans le Ténéré vers 6000 bp et s‘étend ensuite vers l'ouest, de
I’Azawagh a I’Atlantique, ou aucune date concernant l'élevage n’est antérieure a
4000 bp. Sans étre plus ancien, un axe de pénétration de 1'élevage par le nord
(oued Draa et Saoura) n’est pas a exclure dans le nord de la Mauritanie. Il ne fait
guere de doute que l’économie pastorale a été le moteur de l'explosion
démographique du Néolithique moyen et récent.
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L’agriculture, attestée a 3000 bp a Tichitt, est soupgonnée beaucoup plus tot
ailleurs: l'aire d’origine du mil sauvage va en effet de la Mauritanie aux Pays
Bas du Tchad, vers 18° de latitude nord. Des travaux en cours sur la génétique
du mil (Tostain, Riandey et Marchais 1987) penchent pour une origine de la
domestication de cette céréale dans la région, soit apres I’aride de 6500 bp, soit
apres celui de 4000. La métallurgie, qui apparait dans la deuxieme moitié du 4°
millénaire bp, est la troisiéeme nouveauté économique dans le Néolithique du
Sahara méridional. Son origine est probablement double, les contacts entre
populations africaines et protoberbére étant particulierement importants dans
cette période. Le développement économique et démographique du Sahara
méridional va étre brisé net aprés 3000 bp, par l'installation de conditions
écologiques de plus en plus arides. Les rémissions humides permettront bien le
développement de cultures originales et prospéres, mais seulement au sud du
18° degré de latitude nord: on est déja dans le Sahel.

L’évolution paléoclimatique du Sahara méridional a I’'Holocéne

Elle est rythmée par des humides bien marqués et des arides brefs mais
séveres:

—De 9500 a 7500 bp, le premier optimum climatique holocene est général
dans le Sahara;

—Peu avant 7000 bp, un aride trés brutal est suivi d'un nouveau pic
d’humidité assez bref. Il en va de méme pour I'aride de 6500 bp. Ces deux acci-
dents climatiques semblent jouer un réle capital dans le peuplement du Sahara
méridional (Ténéréen, peuplement de 1’Azawagh, du nord Mali, de la Mauri-
tanie occidentale);

— Le millénaire 6000 - 5000 bp n’est pas tres humide, moins en tout cas que le
suivant, qui s’acheve par I'aride particulierement sévere de 4000 bp;

—La période 3500-3000 bp est le dernier optimum climatique. Sa fin,
particulierement rapide, provoque un premier épisode saharien;

— Ensuite les rémissions seront toujours plus méridionales, vers 2800, 2500 et
peut-étre 2000 bp (Fig. 2).

Mais elles joueront un réle essentiel dans le peuplement de la bande 20° - 16
de latitude nord au premier millénaire avant notre ere.

5500 9000 000 T000 5000 5000 000 E o) 2500 B

Fig. 2. Datations lacustres et palustres du Sahara méridional au Néolithique (222 dates C-14 B.I".).
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I ne faut cependant pas oublier que ce tableau trés général sous-estime les
particularismes régionaux: la chronologie est souvent décalée d’une zone a -
I'autre. Des microclimats, des écoulements d’eau allogénes jouent parfois un
role primordial. Ainsi le célebre “Ténéréen” ne fait-il que froler le désert du
Ténéré: la culture matérielle du Ténéréen est surtout visible sur la bordure orien-
tale du massif de 1’Air. Plus a l'ouest, la civilisation de Tichitt est isolée entre
deux immensitée sableuses qui ne semblent guére peuplées aprés 4000 bp, la
Majabat au nord et I’Aouker au sud (Paris et Vernet 1989). 4000 bp est une date
charniere dans l'occupation du Sahara, dont la moitié nord se vide presque
completement, car le desséchement y a commencé plus tot. Les plaines sableuses
du nord du Sahara méridional subissent le méme sort, en particulier le Ténéré et
le Tanezrouft. Au contraire le sud-ouest du Sahara voit, a partir du 4° millénaire
bp, I'apparition de nombreuses cultures, voisines mais bien différenciées. Avant
l'aride de 4000 bp, 36% des dates 14c du Sahara méridional sont situées au nord
de 20° de latitude nord (32 dates sur 88). Apres l'aride, environ 10% (20 sur 199).
On remarquera surtout que 70% des datations humaines du sud du Sahara sont
postérieures a 4000 bp, ce qui, méme en tenant compte des insuffisances de la
recherche, est impressionnant. La comparaison avec 1’Algérie, la Libye et
I’Egypte sahariennes est, de plus, éloquente: moins de 9% des dates 14c y sont
postérieures a 4000 bp. C’est donc dans le Sahara méridional que le Néolithique
saharien a continué a évoluer, ce qui ne veut pas dire que la moitié nord ne joue
plus aucun réle: montagnes et depressions humides ne sont pas completement
désertées et servent de relais aux mouvements de populations que 1'on décéle
constamment en direction du sud.

L’évolution du peuplement aux 4° et 3° millénaires bp
Le peuplement avant 4000 bp

On ne dispose pas dans le Sahara de restes humains identifiables antérieurs a
7000 bp. Les rupestres montrent la coexistence ou la succession de populations
d’origines variées. L'art du Tassili indique, en particulier, la présence parfois
simultanée d’Europoides paléoberbéres, de négroides et de mélanodermes non-
-négroides (dont on a fait un peu vite les ancetres des Peuls). Le Sahara
néolithique s’est donc peuplé a la fois par le nord, le sud et le sud-est. Mais ce
peuplement est inégal — I'ouest ne se peuple qu’apres 7000, le sud qu’apres 4000
bp - et surtout il se fait en plusieurs vagues qui se chevauchent ou se succedent.
Nous ne disposons pas d’indications sur le peuplement africain ancien dans le
Sahara méridional, bien qu‘il existe. Par contre, la poussée des peuples venus du
nord commence a étre bien jalonnée. La premiére étape, qui débute entre 7000 et
6000 bp et s’achéve vers 4000 voit des groupes-apparentés sans doute seulement
de loin conquérir les plaines entre 22° et 16° nord (Ténéré, Tamesna, Tanezrouft,
Zemmour) et le littoral atlantique (Petit-Maire et Dutour 1987). Seuls ceux du
Ténéré, qui viennent trés probablement du Tassili, semblent disposer de bétail.
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L’absence de rupestres d’époque pastorale en Mauritanie, au Mali et au
Niger, sauf précisément sur un site de la bordure orientale de 1’Air, Tamakon
(Roset 1987) et dans le Djado, est un excellent indicateur de cette limite
méridionale, de méme que la carte de répartition de certaines tombes con-

struites.

Le quatrieme millénaire bp

La chronologie apparait, en l'état actuel des connaissances, relativement
simple (Fig. 3 et 4). La rupture dans le peuplement de 4000 bp indique a la fois
une soumission aux conditions climatiques nouvelles et l'introduction de tech-
nologies nouvelles. Les cultures du 4° millénaire bp, de Chami a 1’Air, ont en
commun de pratiquer 1’élevage et d’étre situées au sud de 20° de latitude nord,
ce qui indique bien un glissement vers le sud des isohyetes apres l'aride de 4000
bp. Bani Bangou, au Niger, est méme situé par 15° nord.

La disparition progressive des paturages et des points d’eau permanents au
nord de 22° (en Mauritanie) ou de 20° (plus a l'est) a poussé les groupes
humains, quelle que soit leur origine, a descendre vers le sud, dans des régions
déja occupées (Azawagh, région de Noukchott) ou probablement vides avant
4000 bp (basse vallée du Tilemsi, Tichitt). Un certain nombre de cultures, dans le
nord de la zone, disparaissent et ne sont pas remplacées. C’est le cas de celles du
Ténéré, du nord du Mali et sans doute aussi de nombre d’autres groupes moins
bien identifiés. Apres 4000 bp, les Ténéréens traversent ou contournent 1"Air et
s'installent dans 1’Azawagh, ot prospérent des groupes d’origine méridionale
(Roset 1986; 1987; Paris 1984). En Mauritanie occidentale, la culture du Dhraina
apparait subitement dans la région de Nouakchott entre 3980 et 3400 bp, por-
teuse d'une remarquable céramique a fond conique, qui est d'origine sep-
tentrionale. Bien que rares, certains jalons ont été retrouvés: le fond conique
d’'une poterie a été récolté pres de Zouerate, a 700 km au nord-est du Dhraina,
avec une bouteille en oeuf d’autruche gravée d'un poisson dont I'age, en fonc-
tion des données paléoclimatiques, est certainement antérieur a 4000 bp (Vernet
1983). Il ne fait donc guére de doute que le groupe du Dhraina est venu du nord
a la suite de l'assechement des plaines du Sahara septentrional, peut-étre en
poussant devant lui un troupeau de boeufs.

Le cas du littoral atlantique est exemplaire. Les hommes de Tintan (6390 -
2400 bp) et de Chami (4100 - 2000 bp), un degré plus au sud, sont les mémes,
bien que ceux de Chami aient sans doute subi un certain métissage avec les
populations africaines voisines. Une partie de la céramique de Chami est la
meéme que celle de Tintan, ce qui indique l'appartenance — a une époque donée —
a une meme culture. Mais on pratique a Chami la chasse et I'élevage, non la
péche et la récolte des coquillages, malgré la proximité du littoral (Petit-Maire et
al. 1979).

D’autres cultures, qui s'établissent au méme moment, n‘ont pas d’origine
connue. Ainsi celle des éleveurs de Tichitt, qui apparait brusquement vers 3800
bp, sans que 1’on sache d’ou elle vient ni qui sont les hommes qui vont batir pres
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de 400 villages de pierre. L'absence de toute convergence avec les cultures
matérielles situées au nord (Adrar) et a I'ouest (Mauritanie occidentale) semble
cependant indiquer une origine dans les plaines du nord Mali ou les montagnes
du Sahara central. Le mouvement vers le sud de populations d’éleveurs n’a rien
d’étonnant. Les peintures rupestres du Tassili semblent montrer que les derniers
éleveurs “bovidiens” étaient des protoberberes et que le passage de 1'époque
“bovidienne’”” a l'’époque “équidienne” s’est fait sans rupture. Il existe de
nombreux panneaux ol sont peints a la fois des chars, des chevaux, des guer-
riers protoberberes (“Libyens”) et des troupeaux de boeufs qui ne different en
rien, si ce n’est par le style, des troupeaux “bovidiens” (Muzzolini 1986; Camps
1987). 3500 bp marque une accélération du mouvement. C’est le début du der-
nier optimum climatique, qui indique l'apogée démographique du Sahara
méridional: 22% des dates 14c proviennent des cing siécles qui suivent. Le
peuplement des zones humides s’achéve, tandis que se vident les plaines
sableuses ol I'eau ne se conserve que lors de la saison des pluies. Cette période
connait toute une série de convergences qui dénotent une grande homogénéité
culturelle: la forme des céramiques et la richesse de leurs décors; les themes de
l'art rupestre; la fréquence des petites statuettes zoomorphes en terre cuite; les
pratiques funéraires; la naissance de la métallurgie; la sédentarité, etc.

On a l'impression d'une mosaique de peuples ayant un mode de vie proche
et pratiquant la méme économie ou l'élevage est l'activité dominante. Des
origines variées (septentrionale, négroide et nilotique) les différencient, mais le
nord-Sahel de I'époque parait fonctionner comme un creuset ou se fondent ces
populations — et donc ol se préparent déja le paysage humain de 'époque his-
torique.

Le troisieme millénaire bp

A la suite de la coupure climatique de 3000 bp, de nouvelles cultures ap-
paraissent. Le phénomene est bien visible a Chami qui est ¢n fait un ensemble
de sites et ou l'on voit trés nettement le présence de deux groupes successifs; a
Akjoujt, autour d’une métallurgie du cuivre dont on ne connait pas les auteurs,
mais seulement une culture d’utilisateurs d’objets en cuivre, a 200 km au sud
(Bouhdida); et dans I’Azawagh nigérien.

Les pics d’occupation se situent vers 2800 et 2500 bp, au cours de deux
bréves périodes humides de plus en plus méridionales. Ces maxima semblent
correspondre a une nouvelle prospérité démographique, 100 ou 200 km seule-
ment au nord de l'actuelle limite de la culture du mil. Cependant le premier
millénaire avant J.C. est avant tout marqué par la poussée des protoberberes
vers le sud. Leurs succes territoriaux sont des succes politiques et guerriers.
Mieux adaptés, de plus, aux nouvelles conditions sub-arides, ils occupent
I'espace abandonné par les peuples d’éleveurs de boeufs et d’agriculteurs qui
descendent encore plus bas en latitude, entre 17 et 15° nord, toutes ethnies con-
fondues. Les Berberes s’installent dans 1'aire qu‘ils occupent aujourd’hui, bornee
a I’est par le Tibesti des Toubous (chars et tifinagh ne pénétrent pas ce massif), a
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'ouest par l’Atlantique et au sud par l'isohyéte limitant la culture du mil. Les
géographes arabes du Moyen Age les décriront au nord du fleuve Sénégal, au
niveau de la boucle du Niger, entre Iforas et Air ou dans le Kawar (Cuoq 1984;
Robert-Chaleix 1986; Le Coeur 1985; Devisse 1982).

Des cette époque, d’ailleurs, on devine le clivage entre Touaregs a 1’est, dont
les bases de départ sont en Libye, dans le Tassili et dans le Hoggar, et Maures a
l'ouest (avant leur arabisation a 1'époque musulmane), qui semblent liés a I’Atlas
marocain et a ses contreforts sahariens. Plusieurs étapes de cette poussée proto-
berbére sont discernables a travers les rupestres. Nous proposons — mais les
spécialistes de paléontologie humaine disposeront — de réserver le terme de
“paléoberbére” pour les populations originaires d’Afrique du nord que l'on
décéle dans le Sahara antérieurement a 4000 bp, le terme “protoberbere”
s’appliquant, lui, a leurs successeurs venus du nord a la fin de la période pas-
torale, dont on peut parfois suivre l'évolution culturelle jusqu’aux grands
nomades sahariens de 1'époque historique. Ce sont eux qui introduisent dans le
Sahara le char, le cheval et, au moins en partie, la métallurgie, au cours du 4°
millénaire bp.

Un certain nombre de sites rupestres, fort éloignés les uns des autres, le
disent clairement, comme Arkana dans le Djado, Iwelen dans 1'Air, 500 km a
I'ouest (Roset 1986) et El Rhallaouiya, dans 1’Adrar de Mauritanie, a 2500 km du
Djado (Vernet 1989). Sur ces trois sites de gravures on note, outre la présence de
gravures naturalistes d’origine pastorale a Arkana, quattre étages entre 4000 et
2000 bp et au-dela:

1. Un étage a boeufs trées nombreux et faune sauvage encore importante.
Quelques chevaux pourraient y étre liés, mais ni chars ni tifinagh (35007 - 30007?).

2.Un étage a boeufs toujours nombreux, avec chars et chevaux, mais sans
tifinagh (apres 3000-2500 bp).

3.Un étage ou les chars ont disparu, ol il reste quelques boeufs au
schématisme accentué, ol les armes métalliques sont omniprésentes et ol ap-
paraisent les tifinagh (peu avant 2000-début de notre ére).

4. Un étage ou apparait le dromadaire et ol les tifinagh ont, soit disparu, soit
évolué vers des types actuellement encore compréhensibles par les Touaregs
(aprées 2000-vers 1500 bp).

Le mode de vie dans le Sahara méridional au 4° millénaire bp

Avant 4000 bp, le sud du Sahara est surtout peuplé dans les massifs monta-
gneux et autour de ceux-ci; le long de certains cours d’eau et lacs permanents
(Azawagh, haut Tilemsi, nord Mali, Adrar de Mauritanie); enfin sur le littoral at-
lantique. Aprés 4000 bp, on assiste a l'éclosion de nombreuses cultures
régionales: Chami, Dhraina, Tichitt (Mauritanie), Karkarichinkat, Kobadi,
Azawad (Mali), Bani Bangou, Azawagh, falaise de Tigidit, Termit, Djado (Niger)
et Tibesti, ou les travaux ont été prématurément interrompus. Tous ces groupes
pratiquent une économie dont les bases sont identiques:
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—La chasse perdure;

— L’élevage est 'activité dominante;

- La péche se maintient au 4° millénaire bp en certains endroits privilégiés:
on possede plusieurs datations 14c sur ossements d’hippopotames ou de pois-
sons entre 16 et 18° de latitude nord, de I’Atlantique au Tchad;

— L'agriculture, avérée a Tichitt, est vraisemblable ailleurs, méme si elle ne
fait que débuter;

—La fin du millénaire et le début du suivant voient apparaitre le char, le
cheval et la métallurgie.

Dans de nombreux cas, le mode de vie devient celui des actuels peuples du
Sahel. En particulier, la sédentarité, au moins partielle, est un fait acquis dans le
bassin de I’Azawagh, la vallée du Tilemsi, dans les 400 villages en pierre du
Dhar Tichitt, le long des cordons dunaires de Mauritanie occidentale et sur le lit-
toral atlantique. Il subsiste bien entendu de nombreux sites minuscules, habitats
de quelques jours d'une seule famille de chasseurs ou de bergers. Mais le type
dominant semble désormais étre le village de cases, fortement implanté et relié a
de nombreux voisins. Le village est certainement 1"unité sociale, tandis que peut
exister une unité politique a l'échelle de la région. Dans le cas de la culture de
Tichitt, particulierement spectaculaire, on a la nette impression de |’existence
d'un ensemble humain de plusieurs dizaines de milliers de personnes, sinon
plus. Le plus vaste de villages, Dakhlet el Atrouss, compte plus de 600 conces-
sions, ce qui signifie qu’a son apogée, il a dii compter entre 3000 et 10 000
habitants. Il est entouré de villages plus petits et domine une immense plaine
propice a la péche (au moins jusqu‘a 3000 bp), a 'élevage et a 'agriculture.

Dakhlet el Atrouss pourrait bien étre une véritable ville, ce qui, un millier
d’années avant notre ére, prend une dimension toute particuliere en Afrique
subsaharienne. En fait la culture de Tichitt apparait comme un ensemble
d’aspect trés moderne. Culturellement homogene, elle I'est aussi écono-
miquement et spatialement, occupant dans le sud-est de la Mauritanie un arc de
cercle de plus de 400 km. Il reste a essayer de comprendre l'organisation politi-
que de cet ensemble: il parait peu vraisemblable que la hiérarchie des sites ne se
double pas d'une hiérarchie politique. Le terme de “nation” est certainement
prématuré, d’autant qu‘on sait rien de l’origine des hommes de Tichitt. Cepen-
dant l'extréme homogénéité de leur culture préfigure les cultures sahéliennes
qui se développeront au début des temps historiques autour de solides struc-
tures politiques, comme les royaumes de Ghana, de Mali ou du Kanem.

Conclusion

Le sud-ouest du Sahara a été au Néolithique moyen et récent une zone de
contact fondamentale pour 1’évolution du Néolithique saharien. Ce no man’s
land, parfois peuplé tardivement, surtout a I’ouest, a mis en relation des popula-
tions venues d’horizons divers et parfois lointains, qui ont échangé des techni-
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ques et des traits culturels qui font de I'ensemble de la région un centre de
civilisation particulierement brillant. Malheureusement l'aridité devenant
progressivement définitive interdit au Sahara méridional d’entrer ainsi dans la
période historique. Ce réle sera dévolu au Sahel ot prospeérent dés le VIII® siecle
de notre ére plusieurs royaumes.

Cependant le Sahara Méridional a été, entre 6000 et 3000 bp, une tres riche et
trés peuplée province du grand désert au moment ou décline le Néolithique sep-
tentrional, tandis que 1’'on observe la naissance de 'Egypte “don du Nil”.
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Middle Palaeolithic occupations at
Bir Tarfawi and Bir Sahara East,
Western Desert of Egypt

Recent excavations at several Middle Palaeolithic sites in the two adjacent
basins of Bir Tarfawi and Bir Sahara East, in the Western Desert of Egypt, have
significantly modified our earlier interpretations of the Late Pleistocene climatic
events there, of the nature of the archaeological assemblages associated with
those events and of their chronology. The lacustrine and aeolian deposits within
the basins record a far more complex sequence of wet and arid episodes than we
previously believed (Wendorf and Schild 1980). During the Middle Palaeolithic,
there were at least five, and perhaps many more, periods when there was much
more rainfall than today. Each wet interval was followed by an episode of
hyperaridity. Preliminary efforts to date these episodes suggest that the most
recent occurred during the final phases of the Last Interglacial (oxygen-isotope
Stage 5), and that the earliest may relate to the Penultimate Glaciation (Stage 7).
Earlier lakes, associated with the Late and Final Acheulean artifacts, also occur
in both basins but have not been studied in detail.

The two basins, about 11 km apart, are cut into earlier Quaternary sands and
gravels that fill an older and much larger deflational depression in the Nubia
Sandstone bedrock (Fig. 1). Today they are deflated to just above the modern
water-table, which is ca. 242 m a.s.l. in Bir Tarfawi and 246 m a.s.l. in Bir Sahara
East.

The geological history of the two basins is intimately tied to fluctuations in
the water-table. During periods of hyperaridity, the water-table would fall and
deflation would remove the softer sediments, creating basins of various sizes.
During periods of increased rainfall, both locally and farther south, the water-
table would rise, ponds would form in the deflated hollows and lacustrine
sedimentation would occur. The recovered fauna indicates a high probability of
occasional, even if short-lived, water connections with other areas (Kowalski
et al. 1989).



104 F. WENDORF. R. SCHILD and A.E. CLOSE

o0
"’u"g\
=2] A Q({ i:':’_
EGYPT. Lo ‘e
\ ; E38 (/ %,‘E{:’
Bir Tarfaw E C A
1 C‘?‘?
Bir Sah fBir 4
}:EI(:S’JO of s mﬂ'f’ r/ Turfqu\
L] [
N /,,Ebl,n ?
03 _,f
P 4«;*
O
.z"’//' /
;"’QL' ‘*7{

o . n 2800
A B o
South . —

Fig. 1. Contour map of the area of Bir Tarfawi and Bir Sahara East;
A: lake remnant; B: outline of basin defined by plateau escarpment; C: 1-m contour interval.

Archaeological excavations in 1985 - 88 disclosed a sequence of five, or
probably six, separate Middle Palaeolithic lake episodes at Bir Tarfawi and five
at Bir Sahara East. The chronological relationships between the events in the two
basins are not firmly established. Their proximity and the similarities in the
number and pattern of intensity of the lacustrine events strongly suggest that
the lakes in the basins were synchronous. This conclusion, however, is
problematical because the differences between the archaeological remains in the
basins are difficult to explain if they are not chronological.

Geology of the basins

Lacustrine sequence at Bir Tarfawi

The earliest Middle Palaeolithic wet episode in the Bir Tarfawi sequence was
a seasonal, rain-fed pool in a Silt-Pan in the southern part of the depression.
It probably represents a period separate from and earlier than the first
Middle Palaeolithic lake in the northern part of the depression, the White Lake,
which was an extensive lake fed by high ground-water. After a White Lake,
deflation created a large depression in the northern area of Bir Tarfawi, in which
a series of four Middle Palaeolithic lake-events are recorded, three “Grey-Lakes”
and the “Olive-Green Lake” (Wendorf et al. 1987).

Grey Lake 1 formed in a small (ca. 40 m in diameter), deep, deflational hol-
low, initially as a result of both a rising water-table and local rainfall. Later in
the sequence, a regimen of seasonal drying, churning, fires and aeolian deposi-
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tion is indicated. The uppermost deposits of Grey Lake 1 have been removed by
deflation, which hollowed out another, much larger basin, during a period of
hyperaridity and lower water-table.

Even in the initial stage of Grey Lake 2, there were semipermanent or per-
manent pools of water, although deposition was interrupted by at least two
periods of desiccation. A small pool northwest of the main lake yielded a large
collection of microfaunal remains, which is almost exclusively Ethiopian (sub-
saharan) with a few older desert elements; there are no Mediterranean forms.
This accords with our model of a northward advance of the rainfall, and indi-
cates that there may have been as much as 500 mm of rain per annum at this time
(Kowalski et al. 1989; Wendorf et al. 1991).

Grey Lake 3 followed the period of aridity in which the upper beds of Grey
Lake 2 were markedly deflated. This lake was areally the largest in sequence,
so that its later shores lie far from the center and have been completely removed.

A period of hyperaridity, recorded by another major deflation, separated the
last Grey Lake from the Olive-Green Lake. In the northern part of the Tarfawi
deflation, the shores of the lake have been removed by deflation, but it had a
considerable areal extent, perhaps similar to that of Grey Lake 3. Some of the
distinctive color of the olive-green silts is due to gley development, which
shows that they continued to be waterlogged after the disappearance of open
water. Water would thus still have been available for a time to the people and
animals that could dig for it. The period of the Olive-Green Lake was the last
time the Eastern Sahara was inhabitable until the Holocene.

Lacustrine sequence at Bir Sahara East

Lake 1

The oldest Middle Palaeolithic lake-event in the Bir Sahara East basin is
known only from a small remnant near the southern end of the depression. The
sediments of this small lake consist of a thick series of lithified limestones rest-
ing on (or interfingering with) lacustrine silts. The top of the limestones is at
256 m a.s.l, some 3 m above the highest later Middle Palaeolithic lacustrine
deposits. Several Middle Palaeolithic artifacts (a Mousterian point and several
denticulates) occurred on the surface of the limestone, while others appeared to
be weathering out of beach sediments at the northern end of the remnant. This
locality was discovered only in the last few days of the 1988 season and the only
detailed studies made here were sedimentary analyses.

This lake is separated from later ones by a long period of hyperaridity and
massive deflation. A large deep hollow was excavated to a depth below 245 m
a.s.l., about 1 m below the modern water-table and some 11 m below the top of
the lithified sediments of the first lake. A dune and then a coarse aeolian sand
sheet 8 m thick filled the hollow. The deflation and thick aeolian deposits record
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a major period of hyperaridity which may have been complex: the subsequent
lakes are set in a large north-south trough formed in the sandsheet and deflation
of the trough probably represents another arid pulsation.

Lake 2

The earliest of the four later Middle Palaeolithic lake-events was a relatively
small body of water. Its base was slightly below the modern water-table at
246 m a.sl. Deposition began with a dark grey organic soil, followed by a
relatively thick bed of lithified carbonates and limestones with numerous snail
shells. A large, rich cluster of Middle Palaeolithic artifacts (Site BS-11) occurred
within the grey sands on the eastern shore of the lake.

Lake 3

An episode of deflation and the deposition of aeolian sands separate the
second lake from the third, which was very large lake, covering an area of
several square kilometers. Extensive exposures of the shallow-water and near-
shore sediments of this lake are still preserved around the northwestern margin
of the depression and massive carbonate remnants can be traced throughout its
lower parts. The lake corresponds to the “Lower Lacustrine Series” of 1973
(Schild and Wendorf 1981; Wendorf and Schild 1980). A dark grey, organic soil,
presumably indicating rising ground-water, preceded the main carbonate
deposition in the deep-water sections of the lake. Near the gently sloping shores,
deposition consisted of silts, clays and shallow-water carbonates, with casts of
Phragmites and other aquatic plants, wasp nests and worm tunnels. The declin-
ing phase of the lake is marked by invading phytogenic dunes that interfinger
with the shallow-water carbonates.

Most of the known Middle Palaeolithic occupations are associated with Lake
3, especially with the organic soil of the initial phase. One site, BS-12, has several
pits, 0.5 - 2 m in diameter, dug down to the water-level of the period. These fea-
tures, which were presumably wells, intersect each other in a complex sequence,
and one has a shelf or platform around a central hole, which is about 1 m deep.
Two other excavated Middle Palaeolithic sites, BS-1 and E-88-11, were on the
shore of a peninsula that extended between two arms of the lake. The occupa-
tions at both sites were within a soil marked by the development of a zone of
iron enrichment that graded down into an “upper vegetation horizon” and then
into near-shore silts.

Lake 4

Following another period of aridity with extreme deflation and deposition of
aeolian sand, deposits of Lake 4 are found only in a very limited area, <0.5 km
in diameter, near the center of the Bir Sahara East basin. The deposits consist
of bedded marls and near-shore facies of Olive-Green silts and fine sands.
No archaeology was associated with this lake.
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Lake 5

Another episode of deflation and deposition of aeolian sands separates the
deposits of Lake 4 from those of the last lake-episode recorded at Bir Sahara
East. The deposits of Lake 5 occur in many parts of the basin. They are always
thin and consist of grey marls that are rich in snail shells. The marls are fre-
quently topped by a dark brown soil, which contains evaporitic salt wherever it
is protected by overlying deposits. The encroaching aridity that ended this final
lake is recorded by the deposition of phytogenic dunes over the dark, marshy
soil. There are no excavated archaeological sites directly associated with Lake 5,
but an extensive Middle Palaeolithic site, E-88-2, occurred adjacent to it, within a
dune deposited over the truncated lacustrine beds of Lake 3. Occupation was
probably contemporary with Lake 5.

Chronology of the basins

The dating of the Middle Palaeolithic lacustrine events at Bir Tarfawi and Bir
Sahara East is difficult. We know from the earlier work that both sequences lie
beyond the range of radiocarbon dating (Wendorf and Schild 1980), and we are
obtaining chronometric dates from a suite of new, and still experimental, techni-
ques: thermoluminescence dating of the sediments; uranium-series dating of
ostrich eggshells from the excavated archaeological sites and the calcites which
formed in the lakes; electron spin resonance dating of the ostrich eggshell and
tooth enamel from the archaeological sites (with the ages estimated by the linear
uptake method); and amino acid racemization of ostrich eggshell.

The available preliminary results of these dating efforts have been published
elsewhere (Miller ef al. 1991; Wendorf et al."1991). The uranium-series analyses
indicate that the Late Acheulean lakes in Bir Tarfawi are > 350,000 years old, and
that the White Lake is about 160,000 years old. The subsequent series of three
Grey Lakes, although representing separate lacustrine events, are all about the
same age: 135,000+ 10,000 years ago. The most recent event in Bir Tarfawi, the
Olive-Green Lake, is dated between 70,000 and 90,000 years old. Ostrich eggshell
racemization indicates an age of 175,000 years for the Silt-Pan in the southern
area of Bir Tarfawi, suggesting that it is, indeed, separate from the White Lake.
The three Grey Lakes all fall within a span of some ten thousand years, about
130,000 years ago, and the Olive-Green Lake dates to about 104,000 years B.P.

At Bir Sahara, the results are less cohesive. The uranium-series analyses have
not been completed, but thermoluminescence dating of the two burned layers in
the Lake 3 gave dates slightly more than 100,000 years old. This would suggest that
the events in Bir Sahara East are synchronous with those in Bir Tarfawi. On the
other hand, ostrich eggshell racemization suggest that Lake 3 (if the occupation
of E-88-1 was associated with that event, as we now believe) is about the same
age as the Silt-Pan at Bir Tarfawi, about 175,000 years old, while Lake 5 is about
the same age as the Olive-Green Lake. This would indicate that most of the Bir
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Sahara East sequence precedes that of Bir Tarfawi. We expect that these prob-
lems of correlations between the two basins will be resolved when the remain-
ing uranium-series and thermoluminescence samples have been analyzed.

Middle Palaeolithic archaeology of Bir Sahara East and Bir Tarfawi

There are interesting differences between the Middle Palaeolithic as-
semblages found in the two basins. At Bir Tarfawi, the earliest Middle
Palaeolithic, associated with the Silt-Pan and the White Lake, lack bifacial
foliates, has rather more converging denticulates than do later assemblages and
shows a tendency to use larger blanks for retouched tools. On the other hand,
the assemblages associated with the Grey and Olive-Green Lakes consistently
include rare bifacial foliates. Pedunculated pieces occur only on the surface of
the Olive-Green Lake, and none has been found in situ; they were presumably
from later occupations associated with the upper part of the Olive-Green Lake
and subsequently removed by deflation.

At Bir Sahara East, only the most recent Middle Palaeolithic assemblage,
which is believed to be associated with Lake 5, has tools like those with the Grey
and Olive-Green Lakes at Bir Tarfawi (Figs. 2 and 3). The Bir Sahara assem-
blages associated with Lakes 2 and 3 lack foliates, have many converging den-
ticulates, and some of them have larger blanks for the tools (Fig. 4). One site
(BS-11 with Lake 2) also contained several stone balls, similar to those oc-

Fig. 2. Middle Palaeolithic retouched tools from Site E-88-2, probably associated with Lake 5 at
Bir Sahara;

a: denticulate; b - d: Mousterian points; e: bifacial piece.
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Fig. 3. Middle Palaeolithic retouched tools from Site E-88-2, probably associated with Lake 5 at
Bir Sahara;

a, b, h: sidescrapers; c.e,g: endscrapers; d, f: denticulates.

casionally found in Late Acheulean sites in this area, but otherwise unknown in
the local Middle Palaeolithic.

These differences may well have chronological significance if most of the Bir
Sahara lakes and the associated sites preceded all but the Silt-Pan and the White
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Fig. 4. Middle Palaeolithic retouched tools from Site E-88-1, probably associated with Lake3 at
Bir Sahara;

a, g: converging denticulates (Tayac points); b: sidescraper; ¢ denticulate; d: inverse sidescraper; e: retouched
piece; f: Mousterian point; h: transverse sidescraper.

Lake at Bir Tarfawi. However, the similar patterning of the lacustrine events in
the basins strongly argues that they were synchronous; if this was so, the ar-
chaeological differences must indicate that the basins were used differently,
since their proximity would argue against the existence of two cultural tradi-
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tions. Some of the differences may reflect the greater distance of Bir Sahara East
from the sources of lithic raw material, the ecology of the lakes may have dif-
fered, or the lakes may have been used at different seasons for different pur-

poses.
In any case, the absence of foliates from the earliest Middle Palaeolithic as-

semblages, their presence in the latest sites in both basins and the restriction of
tanged pieces to surface occurrences suggest a sequence of three kinds of Mid-
dle Palaeolithic in this area. The initial group, a Mousterian, used slightly larger
blanks, more coverging denticulates and, occasionally, stone balls. The second
group was characterized by rare foliates. The third group had both foliates and
tanged tools. We suggest that the term “’Aterian” be reserved for the last group
and that the second group, with rare foliates and no tanged pieces, be called
’Aterian-related"’.
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BT-14, a stratified Middle Palaeolithic
site at Bir Tarfawi,
Western Desert of Egypt

Site BT-14 lies in the northern part of Bir Tarfawi, a deflational basin in the
Eastern Sahara, at 22°52.4’N, 28°52.9E. It is a very extensive and deeply
stratified Middle Palaeolithic site, associated with a series of lake-sediments.
It was first studied in 1974, when most of the effort was devoted to the surface
exposures of large, mammal bones associated with Middle Palaeolithic artefacts,
and to the separate surface scatters of artefacts without bones (Wendorf and
Schild 1980: 53 - 80). Stratigraphic trenching in 1974 also revealed a deep
sequence of lake-sediments, which was confirmed when the site was visited in
1985 and one of the earlier trenches reopened and expanded.

Major excavations of the site were carried out in 1986 and 1987. A total of
78 m? were excavated through the lake-sediments to the underlying white dune
sands, which occurred at a depth of 2 - 2.5 m. These excavations revealed a se-
quence of four lake-episodes, all associated with Middle Palaeolithic artefacts
and separated from each other by periods of aridity, indicated by truncations
and, elsewhere in the area, by aeolian deposits. There are the remnants of an ear-
lier Middle Palaeolithic lake nearby in the northern part of Bir Tarfawi and of
another, possibly still earlier, pond in the southern area.

The four lakes represented at BT-14 have been named, from earliest to latest,
Grey Phases 1, 2 and 3 and the Green Phase of the East Lake (Fig. 1). They were
fed by groundwater and reflect increased precipitation locally and, probably,
farther to the south as well; the wetter periods in this area during the Holocene
resulted from northward shifts of the monsoon belt and this was probably the
case during the Middle Palaeolithic. The micromammalian remains from
deposits of Grey Phase 2 suggest local rainfall of at least 500 mm per annum
(Kowalski et al. 1989). Uranium-thorium dates (H.P. Schwarcz, pers. comm.) and
amino acid racemisation of ostrich eggshell (Miller et al. 1991) indicate that Grey
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Phases 1 -3 were brief wet intervals, all occurring within a period of less than
10,000 years about 130,000 years ago. There was a longer period of aridity before
the Green Phase which is dated to 104,000 BP +10,000/-20,000 years.

Grey Phase 1 was a permanent, quite deep, but areally rather limited body of
water. It fluctuated considerably between wet and dry seasons and normally
had a maximum diameter of about 40 m. The presence of large fish indicates
that the lake did not dry out completely (van Neer, this volume). The excavated
area of BT-14 was not far from the deepest part of the lake and was under water
during the wet seasons; it must therefore reflect dry-season occupations,
probably (and deliberately) close to the dry-season remnant of the lake. This
could well have been the only open water available within a considerable dis-
tance. The bodies of water were areally larger during the periods of Grey Phases
2 and 3, but the excavated area of BT-14 was, again, seasonally flooded. The
repeated occupations and seasonal flooding have combined to destroy any in-
dividual living-surfaces, so that horizontal control is very limited. However, the
nature of the deposits means that vertical control is quite fine and Grey Phases
1-3 together provide a sequence of almost 2 m of Middle Palaeolithic
occupations, which will be summarized here.

The artefact recovered from the Grey Phases are generally similar, although
much more numerous in the first lake than in the following two (Tables 1 and 2).
However, Grey Phases 2 and 3 were much larger than was Grey Phase 1 and it is
probable that the main occupations during these periods were outside the area
excavated. The artefacts are almost all made of locally available quartzitic
sandstone of variable quality; quartz occurs rarely. The quartzitic sandstone
used during the Green Phase tends to be lighter in colour than that of the Grey
Phases and more consistently fine-grained. The debitage consists mostly of chips
and broken flakes; the proportion of whole, identifiable flakes among the
debitage increases through the sequence from only 1.7% in Grey Phase 1 to 5.6%
in the Green Phase. Identifiable flakes tend to be derived from single platform
cores. Primary flakes and early-stage preparation-flakes are very rare, but there

Table 1
Frequencies of core-types and of debitage at site BT-14.
: Green Grey Gre Gre
SPrcimens Lake Lakel Lake 2 Lake 3

Single platform 0 1 ) 12
Opposed platform 1 0 2 5
Ninety-degree 1 0 0 7
Patterned multiple

platform 0 0 0 4
Globular 0 0 0 12
Levallois 3 1 1 18
Discoidal 1 0 1 12
Initially struck 0 1 1 25
Unidentifiable 0 0 2 16
Total 6 3 9 111
No. of debitage 108 3816 13 016 35932
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are some Levallois preparation flakes. Nevertheless, initial core-preparation
does not seem to have been a frequent activity at BT-14.

The frequencies of types of cores (Figs. 2¢; 3e, h) within each lake are given in
Table 1. Their most notable characteristic overall is their rarity. The site yielded
considerable quantities of debitage and retouched tools, so that the number of
cores recovered cannot represent more than a small fraction involved in the
production of the flakes found and may not, therefore, provide a reliable in-
dicator of the overall core-typology favoured by the inhabitants of BT-14. It
should be observed that cores are not relatively rare in the Green Phase, indicat-
ing that the nature of the Green Phase occupation(s) was different from those of
the underlying layers.

Table 2
Frequencies of tool-classes at site BT-14.
. Green Grey Gre Gre
Speomes Lake Lake 3 Lake 2 Lake 1
Levallois flakes 2 6 4 37
Mousterian points 0 1 0 i+
Sidescrapers 1 19 26 182
Upper Pal. group 0 8 12 100
Notches 2 31 55 252
Denticulates 2 31 56 265
Continuously ret'd. 2 23 53 306
Bifacial pieces 0 2 3 13
Other flake-tools 1 31 49 168
Total 10 152 258 1327

The tool-classes are listed in Table 2. Overall, the sequence is typologically
consistent. Tools are more frequent in the Green Phase, where there are 10.8
pieces of debitage per tool, than in the Grey Phase, with 30.4 pieces of debitage
per tool. They are better made in the early stages of Grey Lake 1 than in later
parts of the sequence; the base of the sequence also yielded a series of large
tools, which did not occur in higher layers. Only a small minority (18.6%) of the
tools are unbroken.

Levallois pieces are present throughout the sequence but are never common;
this accords with observations of the debitage and cores. As would be expected,
a disproportionately high number of the retouched tools are made on Levallois
(that is, better made) blanks; however, the Levallois typological indices are only
9.6, 5.4 and 9.9 in Grey Phases 1, 2 and 3, respectively, but a full 30.0 in the
Green Phase.

The Mousterian point group is virtually absent.

Sidescrapers are numerically one of the more important classes and are also
usually of a higher standard of manufacture than the notches, denticulates, or
pieces with continuous retouch. Most of them are single straight or single con-
vex types, but there is a full range of the complex varieties and combinations,
most of them quite typical (Fig. 2a).
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Fig. 2. Site BT-14. Tools and core from Grey Lake 1;
a: alternate sidescraper; b: bifacial foliate; c: core.

The Upper Palaeolithic group is well represented and consists mostly of
endscrapers (Fig. 3c, d, g). Most of these are typical and very well made, and
many are fine thumbnail scrapers. There is also a consistent group of pieces with
alternating scraper-edges. There are a few burins and several small perforators,
most of the latter being atypical (Fig. 3i).

Notches are numerically the second most important tool-class, but tend not
to be well made. Almost all (84.4% of the class) are fragmentary (Fig. 3f) and a
majority of them could well be accidental, particularly in light of the numerous
re-occupations of the site.

Denticulates are the third most common tool-class (Fig. 4e), but Tayac points
are extremely rare. The denticulates are often irregular. They are not likely to be
accidental, but tend to be sinuous (in part because so many are alternating)
rather than ““toothed”’. Classic denticulates are not common.

The pieces with continuous retouch (Fig. 3b) are the most common tool-class,
but, overall, they are a poorly made and inconsistent group that may well be
largely made up of ad hoc and accidental “tools”. Most (84.4% of the class, as
with the notches) are fragmentary and have only limited areas of retouch. The
group seems to include a more consistent type, with alternating retouch (Fig. 4c),
but even these are not numerous.

Bifacial foliates are rare but occur throughout the sequence of Grey Phases
(they occur in occupations associated with the Green Phase in the southern part
of Bir Tarfawi) and those that are finished are usually exquisitely made (Figs. 2b,
4d). Two-thirds of them are broken and represented only by extreme tip frag-
ments (Figs. 3, 4b). One complete example is noteworthy for being well below
the normal size-range for Middle Palaeolithic foliates (Fig. 4a).

The class of other flake-tools includes occasional, rather poorly made becs,
raclettes and truncations and a few very well made choppers (Fig. 5). Some
96.4% of this class are broken and most are simply unidentifiable fragments.
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Fig. 3. Site BT-14. Tools and cores from Grey Lake 1; i
a: bifacial foliate; b: piece with bifacial retouch; c, d, g: endscrapers; e, h: cores; f: notched triangle; i: atypical perforate.

Apart from the flaked stone tools, a noteworthy feature was the occurrence
almost at the base of Grey Phase 1 of six large, ground and pitted artefacts that
resemble lower grinding-stones (Fig. 6), or nutting-stones, and a handstone.
Two of them have been pecked rather than ground and could be anvils, which
would most probably have been for the smashing of bones, since there is no in-
dication of an anvil technique on the artefacts. The others are ground. None of
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Fig. 4. Site BT-14. Tools from Grey Lake 1;
a, b, d: bifacial foliates; c: piece with alternate retouch; e: denticulate.

them has any traces of ochre, although ochre was found at the site. One sup-
poses that the gfinding-stones were used for processing plant-foods, of which,
of course, no remains were found. The eating of plants in Last Interglacial times
is not surprisirig, but the existence of tools for processing them is rather dif-
ferent. It would imply either that people had developed a taste for plants
processed rather than straight from the bush, or that they were eating plant-
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Fig. 5. Site BT-14. Chopper from Grey Lake 1.

foods that needed to be processed. Either case would seem to involve something
new — whether aesthetic or technological — and a little different from our normal
view of Middle Palaeolithic subsistence.

Associated with the artefacts there was a considerable quantity of fauna,
mostly large mammals. The species identified include white rhinoceros, giraffe,
an equid, a variety of gazelles and antelopes, warthog, ostrich (both bones and
eggshell), several carnivores and hare (Gautier, this volume). There were also
fish, turtles, crocodile, birds and rodents. Most of the bones were broken in
antiquity and none was found in articulation. One of the lower layers of Grey
Phase 1 yielded several fragments of a giraffe head and neck, which might rep-
resent one individual; the pieces were scattered throughout the excavated area,
indicating that some agent had disturbed them post mortem. Gazelles are the
most frequent animals overall, suggesting a rather dry climate, which is in
accord with the indications of the microfauna (Kowalski et al. 1989) and the
lithostratigraphy (Wendorf et al. 1987). However, larger animals are more
numerous at the base of the sequence and become less common through time,
indicating a trend towards increasing aridity.

In spite of these minor variations, the sequence throughout the Grey Phases
is extremely homogeneous, if not monotonous. The tool typology does not vary
through time; the occupants of the site did little core preparation there, nor did
they leave their cores behind them when they left. Most of the artefacts are
broken, there are many chips and most artefacts are lightly polished, presumab-
ly by water. The bones are also fragmentary and are never still in articulation.

The high number of tools and of broken artefacts and the rarity of cores sug-
gest that BT-14 was not simply a living-site. The artefacts and bones are not as-
sociated by chance, and suggest the presence of a butchery area: However, until
the analyses of the fauna are completed, we cannot tell how the people obtained
the animals that they seem to have been butchering. The excavated area was
re-occupied so many times — particularly during Grey Phase 1 - that its position
next to the dry-season water-hole (that is, the deepest part of the lake) is not
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Fig. 6. Site BT-14. Grinding-stone from Grey Lake 1

likely to be coincidental. It may have been located to take advantage of the
animals’ coming down to the water to drink: there was probably no other open
water for a great distance. However, a dry-season water-hole would be the site of a
large number of animal deaths, without need for the intervention of human hun-
ters. In this case, if the occupants of BT-14 simply acted as resident dry-season
scavengers, they could have had as much access to carcasses as would resident
dry-season hunters, and distinguishing between the two may be difficult.

There seems finally to have been some change in the nature of the occupa-
tions of BT-14 during the Green Phase at the top of the sequence, dating to about
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100,000 BP. There are more cores, considerably more use of the Levallois tech-
nique, proportionately more tools and the raw material is a different kind of
quartzitic sandstone. Unfortunately, during the period of the Green Phase
people seem to have been living primarily beyond the excavated area of BT-14,
so that there is not sufficient material to make firm comparisons.

Finally, although I have suggested that there was a lot of butchery going on
for several millennia at BT-14 — whether based on scavenging or on hunting —
still this is not really a ““butchery site”. There are also many flaked stone arte-
facts, evidence of fire, ostrich eggshells and grinding-stones. The raw material
economy is somewhat unusual but, nevertheless, there seem to have been many
ordinary, everyday activities, as well as the butchering. BT-14 had only an empha-
sis on butchering, although that emphasis was pronounced. It does not seem to
have been a true, specialized, single-activity site, and, indeed, none such has yet
been found in the Middle Palaeolithic of the Eastern Sahara.
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The faunal spectrum of the
Middle Palaeolithic in Bir Tarfawi,
Western Desert of Egypt

The Combined Prehistoric Expedition explored lacustrine deposits and as-
sociated Middle Palaeolithic sites around Bir Sahara and Bir Tarfawi in the
Western Desert in 1973 - 74 and 1985 - 87. The results of the first campaign con-
cern both Bir Sahara and Bir Tarfawi and have been published by Wendorf and
Schild (1980). Various investigators are still analyzing the finds of the second
campaign which focussed on Bir Tarfawi, but some general reports are already
available (Wendorf ef al. 1990; 1991; Wendorf et al., this volume; Close, this
volume). The lacustrine deposits are thought to represent several humid phases
during the Penultimate Glaciation and the Last Interglacial. The absolute dates,
based on variety of new techniques, suggest a duration of lacustrine phases
from about 160,000 to about 70,000 years ago. It would seem that the lakes were
primarily fed by groundwater but the increase in available moisture resulted
apparently from northward shifts of the monsoonal belt.

The first campaign yielded but a restricted faunal spectrum (Gautier 1980),
but the new fossil harvest at Bir Tarfawi, both palaeontological and archa-
eozoological, has provided a vertebrate fauna which is impressive, especially
when compared with the very restricted animal spectrum now found near Bir
Tarfawi (some lizards, snakes, a few birds, gerbil and fox; see Kowalski 1988).
Seven sites yielded evidence of animal life in the form of bone and tooth
remains, but only the excavation of the thick deposits in site BT14 (Close, this
volume) yielded a rich and diversified faunal assemblage. The palaeontological
date result mainly from the watersieving of some two cubic meters of the peaty
littoral deposits of the so called Grey Lake 2, near site BT14. This fauna of small
vertebrates includes fish, amphibians, reptiles, birds and micromammals, of
which remains occur also sporadically in some of the archaeological sites.

A general preliminary tabulation (Table 1) summarizes the results of the
faunal analyses up to beginning of 1988, together with some comments and refe-



124 ACHILLES GAUTIER

rences. In this table, the animals that have little to do, in a directly way, with
Middle Palaeolithic man’s presence near the Bir Tarfawi lakes have been listed
with a capital I, i.e. intrusive. As we have explained elsewhere, animal remains
found in connection with archaeological sites can be divided into several tapho-
nomic groups (Gautier 1987). A basic division separates non-intrusives and in-
trusives. Non-intrusives are animal remains present in a site because of some
intentional human activity directly connected with these remains. Intrusives are

Table 1

General spectrum of the vertebrates collected in the Middle Palaeolithic from Bir Tarfawi.
Freshwater fish, mainly catfish (Clarias sp.) and tilapia (Tilapia)* I -
Amphibians (frogs)** I =
Reptiles, including snakes, lizards** I -
Turtle (Pelusios adansonii)** 1 =
Crocodile (Crocodylus niloticus)™* 1 =
Birds, including cormorant, herons and a small wader** I B
Insectivores** I =
Chiropteres (bats)** [ -
Rodents, various small species** I =
Porcupine (Hystrix cristata) - RR
Cane rat (Thryonomys swinderianus)** I -
Jackal (Canis aureus and C. adustus?) - RR
Hyaena (Hyaena hyaena and Crocuta crocuta?) - RR
Equid (Equus africanus?) B RR
Rhinoceros (Ceratothermium simum?) - RR
Warthog (Phacochoerus aethiopicus) - RR
Wild camelid (Camelus thomasi) - RR
Giraffe (Giraffa camelopardalis) — | R
Various medium and large antelopes RR
Large bovid, probably bufallo (Syncerus/ Pelorovis)*** - RR
Small gazelle (Gazella dorcas and G. rufifrons?) [ FF
Dama gazelle (Gazella dama) FF

Based on preliminary identifications.

I intrusive with respect to the archaeological occurrences. RR, R, FF: (very) rare, very frequent, mostly as
non-intrusives in the archaeological occurrences.

* Studied by Dr. W. van Neer.

** Studied by Dr. K. Kowalski and associates; see Kowalski (1987).

*** This buffalo should most likely be referred to Syncerus caffer or Pelorovts antiguus. In my view however
these species may need to be combined.

derived from animals that arrived on (or near) an archaeological site by their
own means; through the action of another animal, perhaps a predator; as a not
intentional result of human behavior etc. In principle, they can be divided into
what we have called reworked, penecontemporaneous and late intrusives.
Geological intrusives are classical or archaeozoological fossils reworked in site
deposits by various geological agents, such as fluviatile erosion and transport, or
pit digging hominids. Penecontemporaneous intrusives arrived in the site during
the period of its occupation or shortly before or after such an occupation. Late
intrusives ended their life in a site long after it was abandoned by people.
The identification and separation of the various intrusives is generally based on
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find context, the state of preservation of the remains, our knowledge of the fossil
and archaeozoological record of the region under consideration, the life habits
of the creatures involved, their possible cultural or economical value for people
etc. In the Bir Tarfawi assemblage, we have little difficulty picking out the intru-
sives: they have generally not been found in direct association with artifact or
sites. Moreover evidence for humid periods with diversified fauna other than
the Middle Palaeolithic one are missing at Bir Tarfawi; our intrusives are there-
fore all penecontemporaneous.

The theoretical distinction between non-intrusives and intrusives poses no
problem in later sites, but as we move back in the time, the concept of non-
intrusives may need clarification. A band of hominids concentrating around a
carcass left by predators, can “‘make’ a site around the carcass. They did not
bring the animal to their “site”’, but they moved, as it were, their “site” to the
carcass. The presence of the latter is hence intentional from the viewpoint of our
scavenging hominids. Also our definition of non-intrusives as animals, the
presence of which in a site is determined by some intentional human behaviour
dealing explicitly with them, does not specify anything about the relative move-
ments of the non-intrusives with respect to the site or vice versa. The concept of
non-intrusives can thus be applied even in the case of scavenging hominids, col-
lecting around a carcass; the same applies for intrusives. Nevertheless, it is im-
portant that we should distinguish as separate taphonomic groups the
non-intrusives resulting from scavenging and hunting.

Recently, it has become fashionable to deride the capabilities of people living
during Middle Palaeolithic or MSA-times as big game hunters. The discussion
was (re)kindled by the re-analysis by Binford (1984) of the faunal remains found
in the Klasies River Mouth site in South Africa. Klein had reached, in our view,
the quite acceptable conclusion that MSA-people practiced selective hunting
near the site, concentrating on smaller and less dangerous animals, and the
young of larger ones (see for example Klein 1975; 1976). Binford (1984) argues
that people were hunting smaller animals and scavenging larger ones. In our
opinion however, and despite the exercises in high power statistics published on
the subject, little or no reliable evidence has yet been produced in favour of
scavenging as an important activity of Homo sapiens in earlier Palaeolithic times.
What is more, at the moment that we are writing this report, we have not yet
found intrinsic data i.e. data connected with the faunal remains themselves,
which may help to solve the problem. As can be seen in Table 1 the non-intrusive
fauna is mainly composed of small gazelle and dama gazelle (FF and F!). All the
other faunal elements are much less frequent (R and RR!). This situation can
be interpreted in two ways. Middle Palaeolithic man at Bir Tarfawi may have
been a hunter bagging mainly gazelles and including only now and then larger
antelopes, buffalo, giraffe, camel, rhinoceros and equids in his hunters’ bag.
However, he may also have been a successful hunter but of gazelles and smaller
creatures such as porcupine, occasionally scavenging on the carcasses of
the bigger game already mentioned. In the latter case, the few finds of jackal and
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hyena may be remnants of scavenging carnivores man had to kill when he stole
the prey of these or other carnivores. However, we should also consider the pos-
sibility that the faunal assemblages contains some so-called background fauna
i.e. remains of “natural” thanatocoenoses which were constituted at Bir Tarfawi
in the course of time. What we know about Middle Palaeolithic and MSA-
people makes the present writer believe that these archaic Homo sapiens were
able to cope with large animals. Already Homo erectus may have killed primitive
elephants with the use of the weapons available to him, stones and wooden
spears (Adam 1951). Cooperative hunting of larger herbivores was practised
by Middle Palaeolithic man, as for example in the site of Zwoleni located in
Polish Central European plain, where apparently seasonal drives of horses were
conducted for countless generations (Schild and Sulgostowska 1988; Gautier
1988). Several other archaeological observations suggest that these people and
their African cousins had already acquired quite complex habits: the exploita-
tion of various natural resources; burial and other rituals; use of pigment; long
distance exchange of raw materials; mining (see Vermeersch, Paulissen this
volume) etc. We have no doubt that they could go for large game but perhaps
they did so only under special conditions, i.e. when specific hunting tactics
could be applied. The foregoing does not exclude that they scavenged when the
opportunity presented itself; on the contrary, it could be a proof of their
flexibility.

As both as our non-intrusives and intrusives date from the same general
period, they can be used to characterize the landscape in which Middle
Palaeolithic man dwelt near Bir Tarfawi (and of course Bir Sahara). As explained
elsewhere (Kowalski 1987), the small rodent fauna is Ethiopian. Moreover, it
suggests that precipitation may have been reached about 500 mm during
Middle Palaeolithic times. The non-intrusive and larger game animals are also
basically African animals, which could perhaps do with less rain, since they are
more mobile. There is no doubt however that the Middle Palaeolithic wet
phases were more pronounced than the Holocene Neolithic ones at Nabta
(Wendorf and Schild 1980) or at Bir Kiseiba (Wendorf, Schild and Close 1984),
which were estimated to have received some 200 mm of rain. Indeed, during
these latter phases very few herbivores larger than dama gazelle roamed the
Western Desert (Gautier 1980; 1984). While the Neolithic landscape may have
been something like a Sahelian steppe, that of the Middle Palaeolithic would
have been a kind of dry savanna with more grazing, shrubs and trees. The chan-
ges in precipitation and landscape can generally be seen as northward shifts of
climatic belts, with concomitant movements of African faunal elements; they
corroborate the view that the climatic changes are essentially due to monsoonal
shifts.

We hope that the detailed, quantitative analysis of the faunal changes
throughout the sequence found in site BT14 may shed some light on the sub-
sequent faunal communities at the disposal of Middle Palaeolithic people at Bir
Tarfawi, and how exactly the latter made use of these.



THE FAUNAL SPECTRUM IN BIR TARFAWI 127

References

ApaM 1951. Der Waldelephant von Lehringen, eine Jagdbeute des diluvialen Menschen. Quartar
5:79-82.

BINFORD, L.R. 1984. Faunal remains from Klasies River Mouth. London: Academic Press.

Crosk, A.E. This volume. BT-14: a stratified Middle Palaeolithic site at Bir Tarfawi, Eastern Sahara.

GAUTIER, A. 1980. Contributions to the archaeozoology of Egypt. In: F. Wendorf and R. Schild (eds.),
Prehistory of the Western Sahara: 317 - 344. New York: Academic Press.

—1987. Taphonomic groups: how and why? Archaeozoologia 1 (2): 45-52.

~1988. Preliminary notes on the fauna of the Middle Palaeolithic site at Zwolen (Poland). In:
L'Homme de Néandertal. Actes du Colloque International de Liege (4-7 décembre 1986) 6: 69-73. Etudes
et Recherches Archéologiques de I'Université de Liege (ERAUL) 33.

KLemw, R.G. 1975. Middle Stone Age man-animal relationships in Southern Africa: evidence from Die
Kelders and Klasies River Mouth. Science 190: 265 - 267.

—1976. The mammalian fauna of the Klasies River sites, Southern Cape Province, South Africa.
South African Archaeological Bulletin 31: 75 - 98.

Kowatski, K. 1987. Pleistocene rodents from the Nubian Desert in Egypt. African Small Mammal
Newsletter 9: 16 - 17.

-1988. The food of the sand fox Vulpes rueppelli Schinz, 1825 in the Egyptian Sahara. Folia
Biologica 36 (1 - 2): 89 - 94.

Schitp, R. and Z. SuicostowskA. 1988. The Middle Palaeolithic of the North European Plain at
Zwoleri: Preliminary results. In: M. Otte (ed.), L"Homme de Néandertal. Actes du Colloque Interna-
tional de Liége (4-7 décembre 1986) 8: 149 -167. Etudes et Recherches Archéologiques de
'Université de Liege (ERAUL) 35.

VERMEERSCH, P.M., E. Pauuissen. This volume. Palaeolithic chert quarrying and mining in Egypt.

WEeNDORF, F. This volume. Middle Palaeolithic occupations in the Eastern Sahara.

WENDORF, F., A. CLosE, R. ScHiLp, A. Gautier, H.P. ScHwarcz, G.H. MiLter, K. Kowarskl, H. KROLIK,
A. Bruszcz, D. Rosins, R. GRUN. 1990. Le dernier interglaciaire dans le Sahara oriental.
L'Anthropologie 94 (2), 361 - 391.

WENDORF, F., A. CLOSE, R. SCHILD, A. GAUTIER, H.P. ScHwaRcz, G.H. MiLLER, K. Kowarskl, H. KROLIK,
A. Bruszcz, D. Roeins, R. GRUN and C. McKinnEY. 1991. Chronology and stratigraphy of the
Middle Palaeolithic at Bir Tarfawi, Egypt. In: |.D. Clark (ed.), Cultural beginnings: approaches to
understanding early hominid life-ways in the East African savannalt: 197 - 207. Bonn: Romisch-
Germanisches Zentralmuseum Monographien 19.

WENDORF, F. and R. ScHILD. 1980. Prehistory of the Eastern Sahara. New York: Academic P'ress.

WENDORF, F., R. SCHILD, and A.E. CLOSE (eds.). 1984. Cattle-kecpers of the Eastern Salura. The Neolithic of
Bir Kiseiba. Dallas: Southern Methodist University.



e S

Sy o i ' gLalE TNy

Sl i N ey L

i el .\r!.-slw.n.-

wg A | ) .
Tl T et R T s '—“d. S
s 1 bt v § A
B . 1"l g b el "‘]: LT, 0 R
R, H & il 0
T - ! g et ‘r St e
11 - - -
1 iy (1 o 1‘ ey
].q” -
1l
1 IR 2 X
| L
IRLS] Sl
] i
! - ot
l
c
I -
b L

) e L !--Jlr-h—v—-h-l-ll--
"'- I"' i - I-l e -HII:II"I "L:':I‘f-_l-'l:t'l .-.r-.. -:“: 1““.:“-1-

TR Bt o

2 0Tl el =Ty
So) NIl |
L L~ et
N2 =y
.fu'h'll-
ek g




ENVIRONMENTAL CHANGE AND HUMAN CULTURE
IN THE NILE BASIN AND NORTHERN AFRICA
UNTIL THE SECOND MILLENNIUM B.C.

Poznan 1993

PL ISSN 0866-9244 ISBN 83-900434-1-6

PHILIP VAN PEER

Levallois variability and the
Middle Palaeolithic of the Lower Nile
Valley and the Eastern Sahara

Introduction

Since the end of sixties, Near Eastern Middle Palaeolithic research has paid
much attention to the analysis of unretouched debitage and to technological aspects
of lithic assemblages (Watanabe 1968; Munday 1976; Jelinek 1977; Marks and Volk-
man 1983). Harvey Crew (1972; 1975) dealt specially with Levallois technology.
He introduced a quantitative approach for assessing the variability in Levallois
flake samples. Since then, his method has been adopted by others (Boutié 1981;
Meignen and Bar-Yosef 1988). The general idea behind these approaches was that
such variability, if demonstrated, would reflect a very basic level of variation in
terms of human behavior. Indeed, it was believed that variation in the execution
of reduction sequences, or at least in some of its aspects, was independent of cer-
tain economic conditions, which might for instance be responsible for quantita-
tive typological differences (Crew 1975: 5 - 6; Meignen and Bar-Yosef 1988: 82).

Following the research developments in the Near East, it was my aim to study
the Levallois artefacts of the Middle Palaeolithic in Northern Africa, using a
methodological approach similar to that of Crew. In this contribution, I will inves-
tigate the relationship between variability in Levallois flake attributes and typologi-
cal taxonomy in that region. Depending on the nature of that relationship, some
problematic issues concerning the northeast African Middle Palaeolithic might
eventually be clarified.

The state of research

Although dating is certainly one of the most acute problems in Lower Nile
Valley Middle Palaeolithic research, the evidence allows us to distinguish at least
three gross chronological stages in the probably very long period during which
the Middle Palaeolithic is represented (van Peer and Vermeersch 1990: 145).

9
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Early Middle Palaeolithic

The Early Middle Palaeolithic comprises the Nubian and Non-Nubian Mid-
dle Palaeolithic, described for Nubia by Guichard and Guichard (1965; 1968).
Most of the sites are located in the desert east of Wadi Halfa. They are always
surface sites, located on top or at the foot of inselbergs. Artefacts from these sites
are more aeolized than those from Nubian and Denticulate Mousterian sites,
which occur in similar topographical positions (cf. below). This observation may
indicate the greater age of the former. Moreover, many assemblages contain im-
portant numbers of handaxes.

Mid-Middle Palaeolithic

Mid-Middle Palaeolithic assemblages from Middle Egypt (Vermeersch et al.
1978; 1979; 1980; 1990) are usually found in derived position within local wadi
deposits (Paulissen and Vermeersch 1987: 38). Such situations point to humid
environmental conditions. TL-dates from Wadi Kubbanyia suggest that the last
Pleistocene humid period ended before 60,000 B.P. (Schild 1987: 21). Based on a
differential use of Levallois methods, two groups can be distinguished within
these assemblages: the N-group with the Nubian 1 method and with classical
method for flakes; the K-group with only the classical method. Denticulate and
Nubian Mousterian sites from Nubia (Marks 1968a), mostly located on the sur-
face of inselbergs at distance from the Nile floodplain, belong to this second
stage as well. Scarce typological evidence suggests that the Nubian Mousterian
might be equated with the N-group, the Denticulate Mousterian with the K-
group. Marks (1968a) distinguished two groups within the Nubian Mousterian
(A and B), based on the presence or absence of handaxes. The term Nubian
Mousterian as it is used here refers to the Nubian Mousterian A.

Late Middle Palaeolithic

The third stage or Late Middle Palaeolithic comprises the Khormusan in
Nubia. The sites are always associated with Nilotic sediments and dune sands.
The environment was apparently too dry to support occupation of areas outside
the floodplain (Marks 1968b: 321). Radiocarbon dates strongly suggest an age
beyond the present range of radiocarbon dating (Wendorf and Schild 1976a: 239;
Wendorf et al. 1979).

Late Middle Palaeolithic sites are rare in more northern regions. At Wadi
Kubbanyia, a small scatter of “Khormusan-like” artefacts was found on the
eroded surface of floodplain silts and dune sands (Wendorf and Schild 1986: 36).
At the site of Makhadma 6 near Qena, a small in sifu scatter of Middle
Palaeolithic artefacts was situated on top of a gravel layer with rolled Middle
Palaeolithic artefacts (Paulissen and Vermeersch 1987: 38). This indicates that
the in situ assemblage post-dates the last Pleistocene humid period. Its
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technological characteristics are similar to that of N-group assemblages. The
chert extraction Middle Palaeolithic sites at Nazlet Safaha (Vermeersch et al.
1986; Vermeersch, this volume) also belong to the Late Middle Palaeolithic.

The Halfan and Levallois-Idfuan, considered as Upper or Late Palaeolithic
industries (Marks 1975: 441; Wendorf and Schild 1975: 163; Close 1987: 320), are
characterized by the use of a special Levallois variety, called the Halfa method
(Marks 1968c: 394). We have argued that the Halfa method evolved out of the K-
group classical Levallois method (van Peer and Vermeersch 1990). A number of
other arguments have led us to believe that Halfan and Levallois-Idfuan are
technologically transitional between Middle and Upper Palaeolithic (van Peer
and Vermeersch 1990). This issue will not be further dealt with here.

As far as the Eastern Sahara is concerned, Middle Palaeolithic sites from Bir
Tarfawi and Bir Sahara are associated with successive Pleistocene lakes. Correla-
tions between both areas are not established yet. Absolute dating of the sites is
in progress. Assemblages from Bir Sahara have been called Denticulate
Mousterian and those from Bir Tarfawi Aterian (Wendorf and Schild 1976b).
The former are now referred to as Mousterian (Wendorf, this volume); the latter
as Denticulate Aterian (Wendorf ef al. 1987: 62) or “Middle Palaeolithic with
foliates”” (Wendorf, this volume).

Aspects of Levallois variability

Twenty-eight assemblages were selected for analysis (Table 1). Some Halfan
and Levallois-Idfuan assemblages have been included only to show the relation-
ship between Halfa technology and earlier K-group Levallois technology.

Levallois methods

It has been known for many years that within the global Levallois concept
(Boeéda 1988: 14) different methods can be distinguished, according to the
specific organization of the preparation on the upper core surface. Several
Levallois methods occur in our research area. As a matter of fact, three of them
have been defined on the basis of Nile Valley material: the Nubian 1 and 2
methods (Guichard and Guichard 1965: 68-69) and the above mentioned Halfa
method. The various methods and the industries in which their presence is fre-
quently noticed, are presented in Table 2.

The classical method for flakes has been used throughout the Middle
Palaeolithic. The Nubian 2 method occurs frequently only in the Early Middle
Palaeolithic. Afterwards, it disappears almost completely. During the second
stage, the Nubian 1 method is present in Nubian Mousterian and N-group
assemblages. The Halfa or classical-related method finally is attested in the
Halfan and Levallois-Idfuan.
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Table 2
Main Levallois method use according to taxonomic groups.

Industries Methods Nubian 1 Nubian 2 Classical _Halfa
(classical-related)

Nubian Middle Palaeolithic X
Non-Nubian Middle Palaeolithic

Nubian Mousterian X
Denticulate Mousterian
N-group x
K-group

X X X X X X

Eastern Sahara
Mousterian
MP with foliates X

x

Khormusan %

Halfan X
Levallois-ldfuan

Variability within the classical and Halfa methods for flakes

The classical method and the Halfa method were used in further variability
examinations. These involved an analysis of several Levallois flake attributes.
Numbers of flakes analyzed are given in Table 1. Results are presented in
Figures 1 through 9.

Nubian Middle Palaeolithic assemblages are characterized by a rather
unidirectional pattern of preparation, in which the percentage of proximal scars
is high. The Levallois flakes of the Non-Nubian Middle Palaeolithic assemblage,
on the other hand, present a centripetal pattern of preparation. In other respects,
flakes from both industries are quite similar. Prepared butts are rare and they
are very big. Relative to such large dimensions, the number of dorsal scars can
be considered as low.

The pattern of preparation of Levallois flake samples from second stage as-
semblages is always centripetal: lateral percentages are high. When the various
taxonomic groups are considered, some regional differences can be noticed.
Nubian Mousterian flakes have less prepared butts, less dorsal scars and are
larger than N-group flakes from Middle Egypt. The same is true as far as the
Denticulate Mousterian and the K-group are concerned.

The two assemblages from the Eastern Sahara are quite similar to each other.
In some aspects, they are different from Lower Nile Valley assemblages: they are
very small but relatively thick. Their mean numbers of dorsal scars are very low.
It was mentioned earlier that there is reason to believe that the Nubian
Mousterian can be equated with the N-group and the Denticulate Mousterian
with the K-group. When these large groups are compared, it appears that Den-
ticulate Mousterian and K-group flakes have more dorsal scars than the others.
On the other hand, they are smaller and thinner.
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Fig. 3. Percentages of lateral scars on classical Levallois flakes.

Among the Nubian Mousterian assemblages, however, site 1035 always pre-
sents idiosyncratic characteristics. As a matter of fact, its overall Levallois flake
characteristics are much closer to those of the Khormusan assemblages. The lat-
ter are characterized by a very centripetal pattern of preparation, a relatively
high percentage of prepared butts though very few chapeau de gendarme butts,
many dorsal scars and small dimensions.

The most recent industries, Halfan and Levallois-Idfuan, display an almost
bidirectional pattern or preparation. Prepared butts and especially chapeau de
gendarme butts are numerous. The mean numbers of dorsal scars are high. Flakes
are small. In some aspects, however, Halfan and Levallois-Idfuan show minor
differences among each other.

The influence of raw material

At the sites considered in this examination, different types of raw material
have been used for Levallois reductions. The importance of the raw material fac-
tor in the observed variability pattern was assessed by means of two Khormu-
san assemblages. Different raw materials (ferrocrete sandstone and chert among
others) were simultaneously used in the latter. This examination revealed that
there is an influence of raw material on dimensional aspects, the number of dor-
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Table 3
Attributes of Khormusan Levallois flakes according to raw material.
Raw material 4D ANW3
Chert Other Chert Other
Number of flakes 31 28 55 43

Percentages of scars

distal 17 20.69 19 20

proximal 45 42 35 36

lateral 38 38 45 45
Percentages of butt types

unprepared 33 42 34 42

prepared 49 37, 58 49
Number of dorsal scars

mean 8.19 7.67 7.76 6.90

standard deviation 271 2.03 240 217
Length

mean 3297 38.54 39.71 47.19

standard deviation 9.58 8.59 9.93 11.99
Width

mean 24.87 32.40 27.77 31.72

standard deviation 7.31 8.91 8.31 6.79
Thickness

mean 4.46 5.65 5.03 6.32

standard deviation 1.79 1.72 1.64 1.78

Other is ferrocrete sandstone (site 34D) or Precambrian quartzite (site ANW3). Percentages of scars per sector were
calculated according to the system developed by Crew (1975: 13). By unprepared butts, I understand flat and
dihedral butts. Prepared butts are faceted and chapeau de gendarme butts. Percentages of butt types may not always
add up to 100, since some rare types are not included in these counts.

sal scars and butt preparation (Table 3). The pattern of preparation, on the other
hand, is not affected. This evidence allows us to explain the overall regional dif-
ferences for the second stage. Indeed, ferrocrete sandstone was used in Nubia,
whereas chert was the preferred raw material in Egypt. In the Eastern Sahara,
a coarse quartzitic sandstone was mainly used.

Not only the type of raw material, but also the size and form in which it
occurs is of importance. The size difference between Halfa and Levallois-Idfuan
flakes, in both cases almost exclusively out of chert, are likely to be due to this
factor. In the region where the Halfan occurs, chert pebbles available for use are
rather small (Marks 1968c: 459).

The raw material factor must certainly be held responsible for a certain amount
of variability. Nevertheless, it is also clear that another part of the variation can-
not be explained in terms of differences in raw material use. The pattern of
preparation has been shown not to be affected by that parameter. Nevertheless,
important variation in the disposition of dorsal scars is attested. Even changes in
dimensional aspects, which are the most sensitive to the raw material factor, are
not always related to the latter. This is clearly shown by the Middle Egypt
second stage assemblages. At Nazlet Khater, similar chert nodules were used for
the manufacture of Levallois flakes at three sites. The Nazlet Khater 2 flakes,
however, are smaller than those of Nazlet Khater 1 and Nazlet Khater 3.
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Fig. 6. Percentages of chapeau de gendarme butts on classical Levallois flakes.

Diachronous and synchronous Levallois variability

A change through time, largely independent of raw material constraints, is
clearly attested both in the use of Levallois methods and in classical Levallois
flake attributes. As far as the latter are concerned, there is a change in the pat-
tern of preparation, prepared butt frequencies and dimensions. In later periods,
more “‘delicate” Levallois flakes are produced.

During the Early Middle Palaeolithic, inter-industrial variation can not be
detected, except for a slight difference in the pattern of preparation. However,
both industries differ in terms of the Levallois methods used. Inter-industrial
variation, both in method-use and classical flake attributes, is beginning to show
up during the second stage, between the Nubian Mousterian/N-group and the
Denticulate Mousterian/K-group. Regional differences between Nubia and
Egypt are likely to be due to a differential use of raw material. The Eastern
Sahara assemblages are in several respects different from those of the Lower Nile
Valley.

In the Late Middle Palaeolithic, the Nubian 1 Levallois method disappears
from the Nile Valley. The transitional industries, Halfan and Levallois-Idfuan,
both rely on the same Levallois method. Their overall Levallois flake charac-
teristics are reminiscent of those of second stage Denticulate Mousterian/
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K-group assemblages. It seems indeed that the Halfa method is rooted in this
particular classical Levallois method and can therefore be called a classical-

related method.

Conclusion

The reduction strategies of Middle Palaeolithic industries from the Lower
Nile Valley and the Eastern Sahara are for a large part based on the Levallois
concept. Within that general concept, variations are attested at different levels.
On the one hand, different Levallois methods have been used. On the other hand,
a complex variability has been observed within the endproducts — Levallois
flakes — manufactured according to one particular method.

There is evidence that, from the second stage of the Middle Palaeolithic on,
the pattern of variability in classical Levallois flake samples does largely reflect
the various taxonomic groups present in this region. This observation is of im-
portance since it provides us with a more extended basis for taxonomic clas-
sification. It also invites us to critically consider earlier classifications. These
statements can be illustrated with several examples.
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The Nazlet Khater 5 assemblage, which remained undetermined in Table 1,
may on the basis of its Levallois flake characteristics be integrated within the
Levallois-Idfuan.

The peculiar position of the 1035 assemblage within the Nubian Mousterian
was already referred to. Since its Levallois flake characteristics are very close to
those of Khormusan assemblages, it could be integrated within the Khormusan.
In other respects such as Levallois method use, typology, raw material use and
site location, however, it is indeed close to Nubian Mousterian assemblages. As-
semblage 1035 seems to suggest that the Khormusan has evolved out of the
Nubian Mousterian. During: this evolution, the Nubian 1 method disappears
and occurs only very sporadically in the Khormusan. This phenomenon can be
explained in economic terms. Since this method was very raw material intensive
and since raw material was much more difficult to procure (in view of the sites
being located in the floodplain), the Nubian 1 method had to be abandoned.

As far as the nature of Eastern Sahara Middle Palaeolithic assemblages is
concerned, it appears that both assemblages studied are very similar. This sug-
gests that they are to be inscribed in the same industrial tradition. The latter is
different from Lower Nile Valley industries of the second stage. The moderate
presence of the Nubian 1 method in the Eastern Sahara assemblages, however,
suggest some Nile Valley affiliation.
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ENVIRONMENTAL CHANGE AND HUMAN CULTURE
IN THE NILE BASIN AND NORTHERN AFRICA
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Poznari 1993

PL ISSN 0866-9244 ISBN 83-900434-1-6

ANDREAS DITTMANN

Environmental and climatic change in
the northern part of the Eastern Desert
during Middle Palaeolithic and

Neolithic times

The mountainous regions of the northern part of the Egyptian Eastern Desert
are characterized by a multitude of widespread, partly interlocked systems of
pediments and wadi-sediments. In search of possibilities for relative dating
methods of the origin and the development of these geomorphologic forms, the
cooperation of prehistoric and geomorphologic studies is of particular impor-
tance. Especially the palaeo-geographic reconstruction of a repeated alternation
of erosion and accumulation can provide clues to former climatic and environ-
mental conditions. The general value of a cooperation between geomorphologic
and prehistoric studies in Northern Africa had been emphasized by Gabriel
(1977; 1979; 1986).

To exemplify the geomorpho-dynamic processes of the Eastern Desert, brief
account of results obtained on the southeastern slope of the Gebel Galala
el-Qibliya (Andres 1987), the region of Wadi Deir Bolos and its drainage system,
is pointed out here. Wadi Deir Bolos can easily be detected even in satellite
maps, since in contrast to most of the adjacent wadis, it does not follow a W-E
direction to the Gulf of Suez, but extends from the SW to the SE, probably along
a tectonic fault-line. The investigations also include an affluent, which flows
from the NE into the Wadi Deir. For better map orientation this wadi has been
titled “Northern Wadi” (Fig. 1).

Within the eastern slope of the Gebel Galala el-Qibliya two steps of terraces
had been formed in eocene and cretaceous chalks; they limit the study area to
the NW. To the E and SE they are immediately followed by Nubian Sandstone.
Miocene and pliocene sediments mark the transition to the coastal fringe. The
drainage area of Wadi Deir Bolos is characterized by extended pediments of old

10
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gravels, which — especially in the middle and upper sections — are deeply dis-
sected by wadi channels. Altogether three different levels of pediments can be
recognized: The two upper levels, the G1- and G2-gravels, do not appear in all
areas. The lower G3-gravels, however, form the pediments which are dissected
by the recent wadi-channels (Figs. 1 and 2). The gravel material of the pediments
is on the whole unsorted and more or less rounded.

A Middle paleolithic tools on top of G3-Pediment .
@ Neolithic tools on top of MWS and Nubian Sandstone

@ Early historic rock-engravings near the recent wadi floor

G3-Pediment

Main Wadi
Sediment [MWS)

Sandstone

}%7 Nubian
recent wadi floor @ f

Sk

Fig. 2. Superelevated cross section through Upper Wadi Deir.

The recent channels of the wadis are deeply cut into the G3-pediment. They
partly are following the course of older drainage systems within the Nubian
Sandstone. Especially in the upper section of the wadis, these cuts are charac-
terized by sediments of a recent wadi filling, which in the following will be
titled ““Main Wadi Sediment”” (MWS) (Andres 1987). The MWS have also been
cut; within the Northern Wadi it is still widely distributed, but within the upper
Wadi Deir it is only partly preserved.

The structure of the MWS differs completely from that of the older gravels.
Mostly horizontal levels and interlocked “fining-up’ layers indicate that the
MWS was formed by regular fluvial processes. These were characterized by an
extreme overloading as well as by water flow, which started heavily and slowed
down rapidly.

Between the MWS and the actual wadi-floor a terrace exists which is 1 m to
1.5 m high. This terrace originated when the MWS had already been cut. It rep-
resents the very recent product of geomorpho-dynamic processes within the
drainage area of Wadi Deir.

Under present climatic conditions the drainage of the study area is charac-
terized by single, episodic events of heavy wadi discharge and by dislocation of
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Fig. 3. Middle Palaeolithic tools from Upper Wadi Deir.
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material being restricted to the actual wadi floor. Vegetation hardly exists but
within the upper Wadi Deir a small spring is enclosed by the buildings of
St. Paul’s Monastery. The significance of this spring, should not be neglected
during a palaeo-geographic reconstruction of former environmental conditions.

Within the area of Wadi Deir, traces of former settlement have been docu-
mented for both, the Middle Palaeolithic and Neolithic (Fig. 1). They mostly in-
clude surface-finds of tools and knapping workshops. The plentiful rock-
engravings of the second half of the first millennium B.C., which were also in-
vestigated (Dittmann 1990), cannot be referred to within this context.

The Middle Palaeolithic discoveries concentrate on the G3-pediment, but do
also occur on the older gravels, of the G2- and G1-pediments (Fig. 3). On the top
of MWS, the Middle Palaeolithic is completely absent.

The Middle Palaeolithic discoveries are of limited use for the reconstruction
of palaeo-geographic environmental conditions. However, their existence proves
that at least the northern section of the Eastern Desert must have been passable
for groups of hunter-gatherers during Middle Palaeolithic times.

The numerous Middle Palaeolithic localities with undisturbed construction
and knapping places within the areas of old gravels lead to the conclusion that
this cannot be relocated material. The pieces have mostly maintained in their or-
ginal positions. Especially the surface of the G3-gravels seems to have hardly
changed since the Middle Palaeolithic.

But this conclusion only permits the estimation of a minimal age of the three
known pediment levels. The problem lies in the fact that the end of the Middle
Palaeolithic cannot be defined exactly for North-Eastern Africa. So we have to
content ourselves with the general classification “probably older than 30,000
B.C.” A differentiation of the pediment-levels G1, G2, and G3 according to their
age on the basis of prehistoric discoveries is not possible.

However, it is worth mentioning that the Middle Palaeolithic tools and
knapping-places on top of the G3-gravels are concentrated where this pediment
sinks down to the MWS-level or directly to the recent wadi floor. Such a con-
centration at the immediate margins of the wadi channels could be a proof for
the fact that the basic structure of the actual drainage-system had already been
developed during the Middle Palaeolithic.

However, the geomorphologic importance of the Middle Palaeolithic dis-
coveries mainly lies in the determination of the relations between the MWS and
the G3-pediment. The fact that Middle Palaeolithic discoveries do not occur on
the top of the MWS suggests that these sediments did not exist during Middle
Palaeolithic times.

Especially the sedimentological results seem to prove that the MWS-
sedimentation took place after the end of a humid period: 95% of the MWS
materials consist of chalk from the upper drainage area of the wadis, while
Nubian Sandstone hardly occurs. During a humid period this material was fixed
to be a protective vegetation cover on the slopes in the upper wadis.

Later the drying-up of the region truly took the character of an ecological
catastrophe: the protective vegetation cover disappeared, the loose deposits fell
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victim to erosion and their deposition took place within the upper and middle
sections of the drainage systems of the G3-gravels. However, these fillings of the
valleys never reached up to the levels of the older G3-gravels.

Indications of a humid phase, which existed before the deposition of the
MWS, are not only furnished by relicts of fossil soils on the G3-gravels, but also
by the dating of samples of sinter. These were taken from the upper Wadi Deir.
The sinter was developed at a time when a spring within this area became so
active that open water surfaces and sinter terraces were built up. The C-14 dates
of the sinter are 26,350 and 26,900 B.C. (Andres 1987).

Heavily sintered older gravels were also found in the Northern Wadi and
dated to 26,000 B.C. They were formed when the G3-pediment had already been
deeply cut, that is to say not long before the deposition of the MWS. At this time
large amounts of chalk-carrying water flooded along the bottom of the G3-
gravels. Biogene CO, was largely responsible for the deposition of the chalk, so
that the existence of a relatively rich vegetation may be assumed.

The sinter datings hint at the existence of a climatically favorable humid
period at about 26,000 B.P. However, we cannot say when this humid period
began, when it finished and how long it already had existed before 26,000 B.P.
(Table 1). Therefore, we cannot definitely decide, whether the Middle
Palaeolithic discoveries belong to the same or another, earlier, humid period.

It must be emphasized that shortly after the deposition of the MWS its
erosion began without any climatic change. The cutting of the MWS occurred
during arid conditions. After the slopes had been freed from fine material down
to the rock, the lack of further erosive-materials immediately led to the cutting
of the MWS in the wadis during episodic or periodic floods.

Neolithic finds provide information about the period after the deposition of
the MWS: Their existence on the surface of these deposits proves that the MWS
must already have existed during the Neolithic. Moreover, finds within cuts and
bulges of the sediment document that its cutting was already more or less
finished during this time. The Neolithic finds concentrate mainly on the surface
of the MWS, but also frequently occur on G3-gravels and on the higher levels
within the Nubian Sandstone (Figs. 1 and 2).

Important for the MWS, and providing a relative dating for deposits and
recuttings, is a Neolithic occupation site within the upper Wadi Deir at km 12.2
(Fig. 1). It consists of relicts in an abri which roof has fallen, and conservated
parts of stratified layers. This abri was formed, within MWS-deposits, which
here extend to 13 m above the wadi bottom. The site is marked by a formation of
a sediment pillar (Fig. 2) connected to the deposits on the margin of the wadi
by two dumps of loose and dislocated material which are relics of the collapsed
shelter. One of these two dumps faces north-east, the other south-west. During
the investigations the site attracted attention because of eroded and dislocated
pieces of bones and charcoal within the actual wadi bottom. Unfortunately, it
soon turned out that the organic material had not, as was hoped, been incor-
porated during the deposition of the MWS. Thus it became evident that a dating
of the site could not furnish information about the time of deposition of the
MWS, but only about the minimum age of its recutting.
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The shelter’s appearance at the time of its occupation must already have
been similar to that of today. Stratigraphic indications hint that there once was a
continuous bottom surface between the stratified charcoal layers of the eastern
and western side. The stratified layers on the western side are covered by great,
compact sediment-blocks which do not show the typical horizontal stratifica-
tion, but have slid down from their original position. The structure of their
stratification is similar to the upper layers of the MWS-deposits encountered
towards the edge of the wadi. The sediment-blocks here lie directly on the
stratified layers with Neolithic finds and it seems that an overhang which was
formed within the MWS served as a resting-place. Close to the sediment pillar
the sediment layers are, however, not covered by MWS-sediment-blocks but by
loose material from the nus. Either the sediment-pillar was already istolated, or
there was an arc-like connection to the deposits at the edge of the valley. Today
it is impossible to know which of these two possibilities is the most probable. In
order to reconstruct the appearance of the site at the time of occupation the pos-
sibility of the existence of an arc-like connection was assumed.

C-14-datings exist for five stratified layers of the site. After a dendrochrono-
logic calibration four clearly distinguishable occupation periods emerged:

Layer WR-4 on the western side belongs to the first occupation period be-
tween about 3,630 and 3,360 B.C. The second period between 3,050 and 2,690 B.C.
is characterized in particular by numerous fragments of animal bones (nubian
wild donkey, ibex, sheep/goat). Layers belonging to this period are WL-1, WL-
2, WM-1 and WM-2 on the western side as well as OL-3 on the eastern side of
the abri. Shortly afterwards, between 2,660 and 2,390 B.C., the third settlement
period follows with layers OL-2 and OL-1 on the eastern side, which show
stratigraphic connections with WR-3 and WR-2,5 on the western side. The
stratified layers WR-2 and WR-1 between about 2,150 and 1,920 B.C., represents
the fourth period, the last documentable phase of occupation.

The positions of the stratified layers WR-4 and OL-3, which are situated only
4.5 - 4.0 m above the actual wadi floor, proves that the MWS must have been cut
down already to this level at about 3,700 B.C. Probably it had been cut much
more deeply. Considering the fact that Late Neolithic camp sites most probably
were not founded on the same level as the former gully, it can be concluded that
during the first occupation period the MWS was cut at least to a level of about
1.5 - 3.0 m above the recent wadi floor.

The superelevated profile of a gross section through the upper Wadi Deir il-
lustrates a synopsis of the present results (Fig. 2 and Table 1). The restriction of
the Middle Palaeolithic discoveries to the G3-pediment and the concentration of
the Neolithic discoveries to the MWS and higher landmarks is clearly shown.
Also marked are post-Neolithic rock-engravings, which positions show that
there have been no important changes of the level of the wadi bottoms since the
second half of the first millennium B.C.

The investigations carried out within the region of Wadi Deir prove that
numerous palaeo-geographic and palaeo-climatic questions can only be answered
by a combination of geomorphologic and prehistoric research. But there are
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Table 1
Climatic conditions and human culture in the later prehistory of the northern part of the Eastern
Desert, Egypt.

: Climatic Geomorpho-dynamic
T
it conditions processes e
Recent to proto- Arnd Episodical wadi floods (one event Rock-engravings
historic during 5 - 6 years).
Erosion at the margin of older
sediments.
4,000 to 2,000 B.C.| Semiarid |Periodical wadi floods. Neolithic occupation
No important transformation (hunting, stock breeding
processes. sheep and goat)

After 20,000 B.P.? Arid Episodical wadi floods.
Dissection and erosion of the MWS.

After 26,000 B.P. Arid Episodical wadi floods. 2
Erosion on the slopes and accumula-
tion of the MWS in the upper and

middle sections of the wadis.

About 26,000 B.P. | Semi arid to | Longer, periodical wadi floods. 7g

semi humid | Open water surfaces and development
of sinter.

No important geomorphic transforma-
tion processes.

Before 26,000 B.P. ? Dissection of the G3-pediment. Middle Palaeolithic
(Semi arid) occupation

limits of such a cooperation: A relative dating especially of the higher, that is to
say, older geomorphologic forms (pediments) is impossible at such places where
exact differentiations of the prehistoric materials into different phases can not be
effected. This holds true especially where older surface profiles are concerned.
On the other hand not all pre- and protohistoric results can be converted to a
geomorphological context.

In the overlapping fields of both sciences it is the task of palaeo-geography to
lay out a rough and temporary frame for early climatic and environmental condi-
tions; it is for prehistory to allocate the necessary cultural significance to this frame.
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Holocene vegetation of the
Eastern Sahara:
charcoal from prehistoric sites

Introduction

The Eastern Sahara, i.e. Egypt and Northern Sudan West of the Nile, is one of
the most arid regions of the world. The larger part of the area is an absolute
desert with almost no vegetation (Fig. 1) and one can easily travel for hundreds
of kilometers without coming across a single plant. In contrast to this harshness,
a great number of prehistoric settlement remains act as evidence to indicate rich
environmental resources in the past. Many studies on quaternary sediments, on
prehistory and on faunal remains have stated a more humid period for the East-
ern Sahara during the Early and Middle Holocene coinciding with a savanna-
like environment. Yet, direct evidence of such savanna was missing and the
reconstruction of the vegetational changes were based almost entirely on data
provided by other disciplines (Wickens 1975; 1982). The interdisciplinary project
“Settlement history of the Eastern Sahara” (B.O.S.) of the University of Cologne,
searches into the relations of Neolithic culture development and the changes of
natural environment during the Early and Middle Holocene (Kuper 1981; 1988;
see also the contributions of Cziesla, Hahn, Keding, Kropelin, Kuper and
Schuck, this volume), relying especially on botanical evidence. Funded by the
German Research Foundation, 514 prehistoric sites along a north-south transect
of 1300 km were registered and partly excavated in the years 1980 - 1985. During
the field campaigns more than 1500 botanical samples were recovered, most of
them consisting of charred wood.

In the past, most of the research concerning Holocene Saharan Vegetation
history has been conducted in the Central Sahara. The first palynological studies
interpreted the presence of mediterranean and temperate elements in the Late
Pleistocene and Holocene pollen spectra as resulting from northern influence
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Fig. 1. The Eastern Sahara. Vegetation zones and areas where identifiable charcoal was found (after
Kassas 1971; UNESCO/AETFAT/UNSO 1983; and Wickens 1982, modified).
Explanations for Figures 1-3;

1: mediterranean sclerophyllous forest; 2: sub-mediterranean anthropic vegetation; 3: contracted desert vegetation,
northern type with dwarf shrubs, rainfall in winter; 4: coastal desert along the Red Sea; 5: absolute desert; 6: con-
tracted desert vegetation, southemn type with grasses and tropical trees and shrubs, rainfall in summer;
7. Acacia desert scrub; 8: thom savanna; 9 : deciduous savanna; 10: montane vegetation of Jebel Marra.
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(Quézel and Martinez 1958/59; van Campo et al. 1964). Later, when the recent
pollen rain was investigated, it became clear that most of these “northern” pol-
len were due to long-distance transport. It was evident that additional methods
were needed to ascertain a more distinct picture of the plant cover in the past.
The identification of charcoal from prehistoric sites provides a good tool to
reconstruct the woody vegetation at a particular place. In general, pieces of
charred wood can be regarded as direct evidence that this species was growing
on the site or close by. This method is complementary to palynology and can
give precise information on the local woody flora, or at least on that part of it
that was selected by man for firewood. Charcoal samples can be radiocarbon-
dated after microscopic examination which furnishes the possibility of an exact
temporal association of each sample.

In contrast to Europe with its elaborate archaeobotanical research, there are
only a few scattered studies on botanical macro-remains from African sites. The
first attempts on the identification of charcoal failed to result in any broader ap-
plication because of difficulties with preparation. In the 1960’s, Couvert (1970)
embedded the charcoal pieces into synthetic resin to produce thin-cuts and also
tried to reconstruct past climate and vegetation with the help of archaeobotani-
cal data (Couvert 1976). The use of scanning electron microscopy (SEM) has
opened new perspectives for the identification and documentation of botanical
macro-remains. It allows to take well-focused photographs of the irregular char-
coal surfaces without complicated preparations and also observation of even the
finest anatomical details.

This paper refers only the general results of the archaeobotanical investiga-
tions. A detailed version will be published elsewhere (Neumann 1989). It in-
cludes C-14 dates, the complete results, figures of recent and reconstructed
vegetation types and an atlas of the wood anatomy of 27 taxa.

Recent climate and vegetation

There are only a few meteorological stations in the Eastern Sahara - four in
Egypt, none in the Sudan — and most of the data have to be extrapolated from
adjacent stations. The area is affected by two climatic regimes: 1) In the north the
mediterranean one with winter rains; 2) Approximately from 22°N southwards
the tropical regime with higher temperatures and summer rains. Precipitations
decrease from 50 - 100 mm at the northern and southern margins to almost zero
in the centre (Walter and Lieth 1967). Mean annual temperatures rise from 10°C
in the north (Siwa) to 28°C (Khartoum) in the south. In Egypt winter frosts are
common (Alaily et al. 1987), which set distribution limits for thermophil tropical
plant species.

The greater part of the research area is a rainless desert without periodical
precipitations where perennial plant life is only found in cases depending com-
pletely on fossil groundwater (Fig. 1). Outside the oases an “accidental”” vegeta-
tion may occur, consisting of potential perennials which can survive as long as
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there is some soil moisture derived from the incidental rains (Kassas 1971).
However, the greatest part of the Eastern Sahara is completely bare of vege-
tation.

In the southwestern corner of Egypt there are two mountain areas which
receive slightly higher rainfall supplying a comparatively richer vegetation than
the surrounding plains. In some of the wadis which dissect the northwestern
and the southeastern cliffs of the Gilf Kebir plateau, trees (Acacia tortilis subsp.
raddiana, Acacia ehrenbergiana, Maerua crassifolia and Balanites aegyptiaca) and ac-
cidental shrubs can be found (Alaily et al. 1987). For Jebel Uweinat, Léonard
(1969) even states that he collected more than 100 plant species during a three
month field survey. Above 1250 m he found mediterranean elements whereas in
the lower lying parts Saharo-Sindian and Sudano-Sahelian species prevail.
Another mountain, Jebel Kissu, with a height of more than 1700 m, is situated
50 km southeast of Jebel Uweinat. It carries a very poor vegetation which is
completely unknown up to now.

North of Lagiya Arba’in, three connected wadis stretch along the sandstone
escarpments: Lagiya Valley, Wadi Shaw and Wadi Sahal. At the lower lying
parts of the valleys there are groundwater-dependent shrubs of Acacia ehren-
bergiana, Capparis decidua and hummocks of Tamarix articulata, which can reach a
maximum height of 12 m. In smaller runnels coming down the escarpment,
some acacias are growing which seem to be supported merely by precipitations,
despite the fact that the mean annual rainfall probably does not exceed 5 - 10 mm.
Further south, areas with accidental vegetation increase and solitary specimens
of Maerua crassifolia and Capparis decidua are found on the plains where they can
draw some water from the cleft sandstone.

Wadi Howar is a band of vegetation 2-5 km wide that stretches 640 km
from the mountainous regions between Ennedi and Jebel Marra into the
southern Libyan Desert. Its southwestern part is situated in the Sahelian Acacia
desert scrub while in the greater part of the wadi desert conditions prevail.
The vegetation between 25°E and 27°25°E (Jebel Rahib) is monotonous and
comprises only four woody species: Acacia ehrenbergiana, Acacia tortilis subsp.
raddiana, Capparis decidua and Salvadora persica. East of Jebel Rahib, the wadi is
bare of plant growth. In the sandy areas south of Wadi Howar and west of
Jebel Tageru, the perennial grass Panicum turgidum gains a diffuse distribution
and in the depressions scattered trees are found. This “Saharan savanna”,
already described by Schulz (1988) for W-Africa, indicates that the southern
border of the Sahara is reached.

Charcoal identification: material and methods

Flotation of the desiccated charcoal is not possible because the pieces disin-
tegrate to dust during the procedure. On the site the charcoal was therefore
separated from the sediment by dry sieving with 2 mm and 1 mm mesh width
and packed carefully in sterile sand or it was taken home with parts of the coar-
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ser sediment and picked out by hand. 320 representative samples from different
sites, covering the time span from 9,000 to 3,300 b.p., were chosen to examina-
tion, containing altogether more than 10,000 pieces. The smaller samples (< 200 -
300 pieces) were identified completely whereas 10 - 30% were taken as random
samples from the larger ones after the method described by van der Veen and
Fieller (1982).

The charcoal pieces with the size from 1 mm to 15 mm were fractured
manually into the diagnostic relevant transverse, tangential and radial planes.
For the SEM examination, the pieces were fixed on aluminium stubs with con-
ductive carbon cement and coated with gold. Yet, for ““everyday”’ determination
most of the charcoal pieces had not to be treated in this way. Instead, after frac-
turing they were transferred into a small plastic box filled with fine sand which
was mounted on a slide. The sand allows fixing the pieces in a proper position
for the examination under an incident light microscope. Furthermore, these
charcoal samples can be C-14 dated afterwards. As the diagnostic relevant fea-
tures do not change significantly during the charring process, a slide collection
of recent woody species can be used for checking the identity of the charcoal.

The interpretation is based on comparison of the species composition in the
archaeological samples with that of recent plant communities. The ecological
conditions under which the trees and shrubs grow today and information on en-
vironmental factors of the sites themselves furnish the main frame for the
reconstruction of the former vegetation. No associations in terms of plant socio-
logy can be reconstructed because of three reasons: 1) The herbal flora is not rep-
resented in the samples; 2) Plant sociological studies on the present vegetation of
the Sahara and the Sahel are very limited; 3) Savanna and even desert vegetation
have been altered by man to a very large extent which limits the use of present
types as models for the past. Rather, I prefer using the “formations”: these are
plant communities defined by the presence of dominant plant species. There is a
good chance that these dominants will appear also in the charcoal samples,
especially when they make good firewood.

Results
Northern Egypt down to 25°N

From this region 48 samples were examined, coming from Sitra in the south
of the Qattara depression and from the southwestern and eastern edges of the
Great Sand Sea. They cover a time span from 9,000 b.p. to 6,150 b.p. with one ex-
ception from the western Sandsea which was dated around 5,400 b.p. The
species combination is poor (Tamarix sp., Acacia sp. and Chenopodiaceae) and
there are no differences between the Early Holocene and the Middle Holocene
samples. It seems that the vegetation consisted of the same elements as today,
but with a wider distribution. A contracted desert vegetation of trees and shrubs
was growing along the escarpments, in wadis and depressions. The slightly
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higher precipitations, indicated by the occurrence of woody plants, supported
also dwarf shrubs, grasses and herbs the remains of which unfortunately have
not been preserved. Yet, pollen diagrams from Saudi-Arabia show Gramineae,
Cyperaceae and a number of dwarf shrubs as evidence for a semi-desert similar
to the north-eastern Sahara or the An Nafud/Saudi-Arabia (Schulz and Whitney
1986). Like the An Nafud today, the sandy areas of the Egyptian Sahara, espe-
cially the Great Sand Sea, were temporarily visited by nomads who found there
a rich wildlife and pastures for their stock. Today this whole region is complete-
ly bare of plant life.

Abu Ballas / Mudpans

South of the Abu Ballas escarpment there is an area of deflation hollows
filled with fine-clastic playa sediments dated between 10,000 and 6,400 b.p.
which are interpreted as resulting from interacting eolian processes and flood-
ing (Pachur and Braun 1980: 352).

The three sites, 83/39, 85/56 and 85/50, yielded very rich botanical material
from which 99 samples were selected for examination. The results indicate a
marked chance of vegetation and climate over a period of 1700 years. The
species spectrum of 83/39 (dated by 8,200 b.p. with three C-14 dates) and of
85/56 (dated by 7,500 b.p. with eight C-14 dates) is quite poor. Like in the
samples from the other parts of the Egyptian Sahara, acacias and tamarisks
prevail, with additional presence of solitary pieces from Maerua crassifolia,
Leptadenia pyrotechnica and Chenopodiaceae. This combination points to a con-
tracted desert vegetation along runnels and in depressions as it has been
described for the present Central Sahara by Schulz (1980: 40 - 43).

Around 7,000 b.p. climatic conditions changed, resulting in a richer species
combination of the samples from site 85/50 (five C-14 dates between 7,000 and
6,500 b.p.). Besides Acacia sp. and Tamarix sp. still dominant in the samples,
Maerua crassifolia, Grewia tenax, Calotropis procera, Leptadenia pyrotechnica, Ziziphus
sp. and cf. Cassia senna appear. These are the northernmost outposts of the tropi-
cal savannas which were moving northwards and reached their maximum
expansion during this period. Nevertheless, the vegetation at Mudpand was
not a diffuse savanna as it is characteristic for the Sahel. Due to the cleft
sandstone and the marked relief with high runoff, mudpans offered favorable
conditions for Sahelian elements arranged in ““contracted” patterns: this type of
vegetation is characteristic for desert habitats which receive additional runoff
water by means of which plant growth concentrates at the deeper-lying parts of
the relief.

Some of the species found in the samples have edible fruits and propagation
of these plant outside of their original distributions areas might have been sup-
ported by man. The occurrence of Calotropis procera points to a human distur-
bance of the natural vegetation; this species is regarded as an indicator for
desertification (Batanouny 1983). A situation comparable to site 85/50 is found
today in the Bayuda at the southern margins of the Libyan desert. Annual
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precipitations from 25 to 50 mm support an extrazonal Sahelian woody vegeta-
tion which is used by the nomads as pasture and for firewood and charcoal
production (Pflaumbaum 1987: 24 - 25).

Gilf Kebir

The Gilf Kebir is a plateau of “Nubian” sandstone reaching 1000 m above
sea level. Its southeastern cliffs are dissected by numerous wadis, in two of
which, the Wadi el Akhdar (Arab. = wadi with the green floor) and the Wadi
Bakht (Arab. = happy wadi) the main archaeological work was conducted. The
lower parts of both wadis are filled with thick layers of playa sediments. The
playas developed during the Early and Middle Holocene behind fossil dunes
which blocked the wadi entrances (Kropelin 1987; 1989). From the excavated
charcoal samples, 46 were examined covering a time span from 7,700 b.p. to
4,300 b.p.

The most abundant taxon in the samples is Tamarix sp. This points to a more
or less arid environment for the entire Early and Middle Holocene. The drier
phases of this period witnessed a sparse tree cover whereas, during the moister
phases, the vegetation may have consisted of dense stands of tamarisks (Tarmarix
articulata?) in the lower parts of the wadis. These “gallery forests” are known
today from some wadis in the Hoggar and Tibesti (Quézel 1965: 179) and north-
ern Egypt (Kassas 1952; Kassas and Iman 1954) under an average rainfall of 50 -
100 mm.

Although there is no evidence of a permanent groundwater table in Wadi el
Akhdar and Wadi Bakht (Kropelin 1989), the sandy layers of the playa sedi-
ments were capable of water storage and supplying the trees with sufficient
moisture. Temporary pools, indicated by thick pelitic playa layers (Kropelin
1987: 195 - 197) probably carried at their margins dense stands of sedges and
other hygrophylous herbs mixed with Tamarix. Today we can find this plant
community around shallow guelti in the wadis of the Central Saharan moun-
tains (Quézel 1965: 203).

The second dominant taxon in the samples, though much less abundant, is
Ziziphus sp. A clear identification of that wood up to the species level as it was
formerly stated (Neumann 1987: 184) is not possible because of the quantitative
changes which occur during the charring process. Probably the wood does not
belong to the Irano-Turanian Z. lotus but rather to one of the Sahelian species
Z. mauritiana or Z. spina-christi. Because of their edible fruits, both might have
been introduced from the south by man. Today, Z. mauritiana is a common plant
in the Ennedi where it sometimes forms impenetrable thickets (Carvalho and
Gillet 1960: 73). Z. spina-christi occurs as a rare element of the desert woodland
in some wadis of northern Egypt (Kassas and Iman 1954).

In contrast to other contemporary samples from the Eastern Sahara, the Gilf
Kebir samples rarely contain Acacia wood. This might be due to the fine-grained
nature of the playa sediments not suitable for the acacias which prefer coarser
ground. In most of the samples where Acacia is present, it occurs in combination
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with one or more of the tropical species Maerua crassifolia, Ziziphus sp. and
Balanites aegyptiaca. This assemblage is present around 6,600 b.p., 5,700 b.p. and
4,800 b.p. During these phases, climatic conditions were slightly more favorable
and tropical plants were able to invade the Gilf Kebir whereas the drought-
resistant tamarisks survived even under extreme conditions. The isolate
presence of Acacia albida around 6,150 b.p. also points to a slightly moister
period with precipitations between 50 and 100 mm which is the minimum
under which the recent Acacia albida survives in the Central Sahara.

Generally speaking, the archaeological data fit with the results of the
sedimentological (Kropelin 1987; 1989) and the archaeozoological investigations
(Peters 1988; van Neer and Uerpmann 1989). Both state arid to, at best, semiarid
conditions for the Gilf Kebir throughout the Holocene. Kropelin postulates a
“’semiarid” phase from 6,000 to 5,000 b.p., but according to the botanical results
the more humid climate lasted only for a short period around 5,700 b.p. From
5,600 b.p. onwards, the environment must have been very dry because the
samples from this period contain only tamarix wood. The assumption of
Kropelin (1987: 203) that there was either a climatic optimum or an unique mil-
lennial rainfall event not long after 5,000 b.p. is confirmed by the occurrence of
Ziziphus sp., Maerua crassifolia, Acacia sp. and Balanites aegyptiaca between 5,100
and 4,800 b.p.

In spite of the arid climate the Gilf Kebir offered a favorable environment for
prehistoric nomads because of the seasonal availability of surface water. A slight
increase in precipitation created extensive stands of ephemeral grasses and
herbs and thus furnished a basis for nomadic cattle keeping and gathering ac-
tivities. The episodic visits of nomads to the Gilf Kebir continued up to the
hyperarid 20th century (Almasy 1939: 131, 163) even though the surrounding
lowlands then were a hostile and almost barren landscape.

Selima Sand Sheet

The Selima Sand Sheet covers an area of ca. 60,000 km? north and south of
the recent frontier between Egypt and Sudan. Eolian sands form a featureless land-
scape of vast flat plains and gently undulated dunes without any vegetation.
Plant remains were found in the excavations of Bir Misaha (one sample identified)
and Burg et Tuyur (22 samples identified).

The Bir Misaha sample from around 6,300 b.p. consists only of Acacia wood
while the samples from the Burg et Tuyur, dated between 6,000 and 5,700 b.p.,
yielded an assemblage of the following nine taxa: Acacia sp., Acacia albida,
Maerua crassifolia, Leptadenia pyrotechnica, Ziziphus sp., Bosica senegalensis,
Balanites aegyptiaca, cf. Cassia senna and Chenopodiaceae.

Comparison between the Burg et Tuyur samples and those from Mudpans
85/50 shows that the sites have five species in common. But taking into con-
sideration that the ecological conditions of both sites are not the same, a dif-
ferent type of vegetation has to be reconstructed for Burg et Tuyur. As Walter
(1979: 116) and Rognon (1980: 47) have shown, sandy soils in arid regions are
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capable of storing large amounts of water compared to clay soils and rock sur-
faces where runoff is high. On sands, precipitations infiltrate the soil quickly
and evaporation is reduced. Under slightly higher rainfall, these areas are imme-
diately colonized by grasses which take advantage of the moisture in the upper
layers. In the beginning tree growth is very sparse and confined to depressions
where some runoff water accumulates. With an increased moisture content of
the deeper layers, flat-rooted woody plants will be found also on the upper
parts of the dunes. This is what we call a savanna in the sense of Walter (1979:
92): a homogeneous tropical grassland with scattered trees and shrubs. The most
important feature of a savanna is its diffuse distribution of plant growth
whereas all desert formations are characterized by a contracted pattern.

The Sahelian savannas comprising the same species as those found in the
Burg et Tuyur samples are called “Acacia desert scrub” (Smith 1949) in the
Sudan. The situation at Burg et Tuyur around 5,700 b.p. is comparable with the
recent goz in northern Darfur and northern Kordofan. However, the density of
tree growth on the goz cannot serve as a model for the Middle Holocene Selima
Sand Sheet because it has been severely altered by man during the last decades.

Gabriel and Kropelin (1983) have proposed a low density of settlement
remains on the Selima Sand Sheet which they think to be due to the penetrable
sands and a deep groundwater table that was not easily accessible to Neolithic
man. Yet, hundreds of prehistoric sites were discovered during the recent sur-
veys of the B.O.S. project. The presence of Acacia albida in the charcoal samples
points to a comparatively high groundwater table at Burg et Tuyur. In general,
this species is regarded as a reliable indicator for the presence of groundwater
(Carvalho and Gillet 1960: 56; Maydell 1983: 89), and the Zaghawa say: ““When
we find (feli) in a place, we dig wells and we are sure to find water” (Tubiana
1977: 35).

To sum up, the Sahelian savanna of Burg et Tuyur around 5,700 b.p. was
suitable for cattle-keeping because of its groundwater reserves, its grass cover
and the trees and shrubs most of which can be used for fodder (Maydell 1983:
50 - 52; Tubiana 1977: 95 - 98). A periodic settlement of the site seems likely and
the famous rock picture of a cow might be for such find an explanation.

Wadi Shaw / Wadi Sahal

The tectonically induced wadi-like depressions, Wadi Shaw and Wadi Sahal
cut about 30-60 m into the slightly undulating rocky plains of the southern
Libyan Desert. In the depression, there are a number of playa-like deposits
which always show a similar stratigraphic record of two limnic accumulation
separated and accompanied by sandy layers (Gabriel and Kropelin 1983; 1984).
Most of the settlement remains and the charcoal samples were found in the
deposits younger than 6,000 b.p., above the limnic accumulations. During the
main phase of settlement, no permanent lakes existed any more and drinking
water had to be obtained from wells. 71 charcoal samples were examined; from
the results three phases can be distinguished.
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Phase one starts around 5,700 b.p. and ends around 5,400 b.p. The samples
contain Acacia sp. and Tamarix sp., furthermore the Sahelian taxa Maerua crassi-
folia, Balanites aegyptiaca, Ziziphus sp., cf. Grewia tenax, Boscia cf. senegalensis,
Acacia nilotica, Grewia type villosa/bicolor and cf. Rubiaceae. The spectrum is
similar to that from Burg et Tuyur and it seems that both areas were included in
the same vegetation zone, the northern Sahelian Acacia desert scrub. No
Sudanian influence is noticeable, except maybe the badly preserved wood of cf.
Rubiaceae; no woody Rubiaceae are growing today in the Sahel and only a few
relics survived in the Ennedi (Gillet 1968: 159).

Due to the pronounced relief and high runoff, the valleys probably carried a
dense woody herbal vegetation as described by Murat (1937: 28) and Gillet
(1968: 130) for the Ennedi. At the edge of temporary pools, larger specimens of
Acacia nilotica, Ziziphus sp. and Balanites aegyptiaca were growing. On the slopes
tree growth was sparser, including Maerua crassifolia, Boscia senegalensis and the
two Grewia species. The grass cover was not as dense as in Burg et Tuyur be-
cause water supply on the cleft sandstone is more favorable for deep-rooted
woody plants.

The wood of Tamarix sp. does not seem to fit well into the Sahelian as-
semblage. The recent distribution of tamarisks in the Eastern Sahara is limited to
the area north of the transition zone Sahara/Sahel. In the Sahel tamarisks occur
only around brackish pools (Aubréville 1950: 76; Carvalho and Gillet 1960: 33),
and they are replaced by other species, especially Acacia nilotica, when fresh-
water conditions prevail. The presence of Tamarix sp. Acacia nilotica in the same
samples might be explained by an arid period around 6,000 b.p. when tamarisks
were only plants to survive. The humid phase that followed around 5,700 b.p.
was of short duration, so that the Sahelian woody plants were not able to
replace the tamarisks completely.

During phase two, from around 5,200 b.p. to 4,400 b.p., the environment was
very dry and in the samples from this period only Tamarix sp. and Acacia sp. are
present. In the samples from phase three (4,000 to 3,300 b.p.) Tamarix sp., Acacia
sp. and Capparis decidua are the main constituents, with occasional admixture of
Salvadora persica, cf. Grewia tenax, Maerua crassifolia and Boscia cf. senegalensis. The
presence of the Sahelian taxa may be due to the great number of the identified
samples and their excellent preservation which increases the probability of dis-
covering rarer species. A desert-like environment, comparable with the recent
Wadi Howar, did not offer very rich resources for man and his animals. How-
ever, the high groundwater table in the valleys created favorable conditions for
tree growth and temporary settlements, even with cattle (Cziesla 1986), while on
the surrounding plains the sparse vegetation gave way to an absolute desert.

Wadi Howar

Wadi Howar is an ancient river system that was connected with the Nile
during the Early and Middle Holocene (Pachur and Kropelin 1987). Excavations
were conducted in the area east of Jebel Rabib, between 26°30" and 27°30’. From
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the sedimentological, archaeological and zoological data it can be stated that
local rainfall was markedly higher from 9,500 to 4,000 b.p. (Pachur et al. 1987:
359). This on the other hand led to a deterioration of the conditions for the
preservation of plant material. 17 botanical samples from the sites dated be-
tween 4,600 and 4,000 b.p. were examined. The reconstruction of the vegetation
for the earlier periods has to rely on archaeobotanical results from other sites.

There is evidence that Wadi Howar was included in the Sudanian or south-
ern Sahelian savanna zone in Middle Holocene times. Comparison between
palynological data from the Eastern (Ritchie ef al. 1985) and the Central Sahara
(Schulz 1987) suggests that a northward shift of the vegetation zones occurred
simultaneously in both areas around 7,000 b.p. Therefore, it seems possible to
transfer the archaeobotanical interpretation from Fachi-Dogonboulo/Niger
(18°18'N) (Neumann 1988; Neumann and Schulz 1987) to the Wadi Howar
(17°30'N).

At Fachi-Dogonboulo, in the heart of the hyperarid Erg de Ténéré, a charcoal
layer resulting from a bush fire was found between limnic sediments. A sample
from this layer contained the following 12 woody taxa: Terminalia cf. macroptera,
Anona senegalensis, cf. Rhus sp., Crateva adansonii, Celtis intergrifolia, Ximenia
americana, Ficus sp., Boscia cf. salicifolia, Balanites aegyptiaca, Cadaba farinosa,
Ziziphus sp. and Acacia albida. All these species have their recent main distribu-
tion area in the Sudan Zone, 550 - 600 km further south (Aubréville 1950). They
can be associated with 1) The alluvial habitats near the lake and along the
drainage lines, and 2) The more xerophytic vegetation on the slopes of the es-
carpment. Typical Sahelian taxa, especially the acacias, are missing in the
sample. It is probable that Fachi-Dogonboulo was not an extrazonal outpost of
the Sudanian savannas but rather situated in the Sudan zone itself. The forma-
tion was either savanna or even woodland, with a rather dense cover of trees
and shrubs. A similar vegetation can be assumed for the dunes of Wadi Howar
around 7,000 b.p. The deeper-lying parts of the wadi were periodically inun-
dated and apparently some of these lakes existed for decades (Pachur ef al. 1987:
359). They were surrounded by a swampy environment with a dense grass
cover and only scattered trees as it has been described for the Central Chad by
Pias (1970: 29).

With increasing aridity from 5,300 b.p. onwards, the Sudanian vegetation in
Wadi Howar was replaced by Sahelian types. In the charcoal samples Acacia sp.
is dominant; minor constituents are Acacia nilotica, Ziziphus sp., cf. Grewia tenax
and Capparidaceae. This poor assemblage cannot be attributed to a particular
formation. Most likely the environmental changes between 5,300 and 3,300 b.p.
were more quantitative than qualitative in nature: the density of the savanna
formations outside Wadi Howar decreased and woody plants became confined
to the wadi-bed. The dry conditions resulted in a concentration of settlement in
the wadi, in an intensified use of its plant resources and finally to a desertifica-
tion, i.e. a man-made degradation of the plant cover (Neumann, in press).

In 11 of the archaeobotanical samples from Wadi Howar uncharred kernels
of Celtis integrifolia were found. Celtis integrifolia is a species with mainly a
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Sudanian distribution; in the southern Sahel it is confined to the edge of lakes
and river courses. In the case of Wadi Howar, we cannot use this plant as an in-
dicator for a Sudanian savanna in the fifth millennium b.p. because it occurs
together with charred wood of northern Sahelian species in the samples. The
tree bares edible fruits which are collected today by the people in the Sahel.
Around 4,000 b.p., either the fruits were imported from the savanna regions of
the upper Wadi Howar or the tree was planted and was able to survive because
of human care and the extraordinary water supply in the wadi.

Palaeoclimatic interpretation

The poor species assemblage in all the Early Holocene samples from Egypt
seems to be in contradiction with the sedimentological evidence which is sup-
posed to correlate with increased precipitation during this period (Pachur and
Braun 1980; Pachur et al. 1987; Wendorf and Hassan 1980; Wendorf and Schild
1980). This might be explained by another climatic factor that has not been
taken into consideration so far: if the temperatures had been lower than today,
a slight increase of the precipitation would have led to temporary lakes due to
reduced evaporation and at the same time tropical elements were prevented
from expanding further to the north. Under cooler conditions, a mean annual
rainfall of 30-50 mm should be sufficient to support a quite dense desert
vegetation. The lack of mediterranean plants in the samples points to a plant
cover that consisted of the same elements as today but with a wider distribution.

Unfortunately there are no Early Holocene charcoal samples from sites in the
Sudan. From the investigations of Ritchie and Haynes (1987) and Ritchie et al.
(1985) we know that from 10,000 b.p. onwards, the lake levels of Selima and Oyo
were rising and the tropical savannas started to expand northwards. Around
7,000 b.p. a climatic change, especially a rise of temperatures, took place and
tropical elements immigrated into the Gilf Kebir and the area of Mudpans. Even
if we admit that the richer flora of Mudpans was an outpost of the Sahelian
savannas and was not included in the Sahel itself, we can assume a northward
shift of the tropical vegetation zones of about 500 - 600 km. The vegetation was
Acacia desert scrub on the Selima Sand Sheet, thorn savanna at Lagiya Arba’in
and deciduous savanna in Wadi Howar (Fig. 2). Most likely the southern and
the northern “wetting front” (Haynes 1987) touched each other somewhere in
Central Egypt during this climatic optimum between 7,000 and 6,500 b.p., so did
the vegetation zones and the absolute desert disappeared. Around 6,000 b.p.,
a dry phase followed the climatic optimum. Tamarisks replaced the tropical
plants in Wadi Shaw and the lake of Oyo became shallower (Ritchie et al. 1985).
Around 5,700 b.p., a second, minor shift occurred and the vegetation zones were
situated 300 -400 km north of their present range (Fig. 3). Nomadic cattle
keeping was possible as far north as Burg et Tuyur. In Egypt,a very dry
environment prevailed from 6,000 b.p. onwards and there are no charcoal
samples from later sites, except from the Gilf Kebir where settlement activities
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continued until 4,300 b.p. But even in the Sudan, the second “wetter’” phase
did not last for a very long time. At least from 5,200 b.p. onwards the
savanna formations retreated to the south until the present status was
reached by 3,300 b.p. Through the Early and Middle Holocene, the Eastern
Sahara comprised two ecological regions: Egypt always had a desert-like
environment, though with a much denser plant cover than today, and precipita-
tions probably never exceeded 50-100 mm. In the Sudan, south of 22°N,
tropical savannas prevailed. Comparable recent vegetation types occur under
the mean annual rainfall of 100 - 500 mm. There is no doubt that the Middle
Holocene savannas of the Eastern Sahara can be traced back to a climate that
was distinctly different from today. However, the last few years and espe-
cially 1988 with its extreme downpours again have shown that a green desert
may also be the result of an extraordinary oscillation of the “normal’ Sahelian

climate.

Acknowledgments

I wish to thank the German Research Foundation for funding the archaeological
research in the Sahara, and the members of the B.O.S. project for their careful
recovering of the charcoal samples and for fruitful discussion.

References

AralLy, F.,, R. Bornkamm, H.-P. BLume, H. KEHL and M. ZieLiNskl. 1987. Ecological investigations in
the Gilf Kebir (SW-Egypt). Phytocoenologia 15: 1 - 20.

Armasy, L.E. 1939. Unbekannte Sahara. Mit Flugzeug und Auto in der Libyschen Wiiste. Leipzig: Brock-
haus.

AUBREVILLE, A. 1950. Flore forestiére sudano-guinéenne. Paris: Société des Edition Géographiques
Maritimes et Coloniales.

Batanouny, KH. 1983. Human impact on desert vegetation. In: W. Holzner, M.A.]. Werger and
I. Ikusima (eds.), Man’s impact on vegetation: 139 - 150. The Hague: Junk.

Camro, M. vaN, G. AYMONIN, PH. GUINET and P. RoGNON. 1964, Contribution a 1’étude du peuple-
ment végétal quaternaire des montagnes sahariennes: I’Atakor. Pollen et Spores 6 (1): 169 - 194,
CARVALHO, G. and H. GiLLET. 1960. Catalogue raisonné et commenté des plantes de | 'Ennedi (Tchad

septentrional). Paris: Office Anti-Acridien.

Couvert, M. 1970. Etude de charbons préhistoriques. Préparations des coupes minces et analyse des struc-
tures. Paris: Travaux du Centre de la Recherche Anthropologique, Préhistorique et Ethnogra-
phique.

- 1976. Traduction des éléments de la flore préhistorique en facteurs climatiques. Libyca 24: 9 - 20.

CziesLa, E. 1986. Excavations at Wadi Sahal. In: M. Krause (ed.), Nubische Studien: 143 - 149. Mainz:
Philip von Zabern.

GABRIEL, B. and 5. KROPELIN. 1983. Jungquartare limnische Akkumulationen in NW-Sudan. Zeitschrift
fiir Geomorphologie (Neue Folge) 48: 131-143.

- 1984. Holocene lake deposits in Northwest Sudan. Palacoecology of Africa 16: 295 - 299.

GILLET, H. 1968. Le peuplement végétal du Massif de I'Ennedi (Tchad). Paris: Editions du Muséum
National d'Histoire Naturelle.

Haynes, C.V. 1987. Holocene migrations of the Sudano-Sahelian wetting front, Arba’in Desert, East-
ern Sahara. In: A.E. Close (ed.), Prehistory of Arid North Africa. Essays in honour of Fred Wendorf: 69
- 84. Dallas: Southern Methodist University Press.



168 KATHARINA NEUMANN

Kassas, M. 1952. Habitats and plant communities in the Egyptian deserts. I. Introduction. Journal of
Ecology 40: 342 - 351.

-1971. Pflanzenleben in der oOstlichen Sahara. In: H. Schiffers (ed.), Die Sahara und ihre
Randgebiete 1: Physiogeographie: 477 - 497. Miinchen: Weltforum.

Kassas, M. and M. IMaN. 1954. Habitats and plant communities in the Egyptian deserts. IIl. The
wadi-bed ecosystem. Journal of Ecology 42: 335 - 364.

KROPELIN, S 1987. Palaeoclimatic evidence for early to mid-Holocene playas in the Gilf Kebir (South-
west Egypt). Palaeoecology of Africa 18: 189 - 208.

-1989. Untersuchungen zum Sedimentationsmilieu von Playas im Gilf Kebir (Stidwest-
Agypten). In: R. Kuper (ed.), Forschungen zur Umuweltgeschichte der Ostsahara: 183 - 305. Kéln:
Heinrich-Barth-Institut.

KUPER, R. 1981. Untersuchungen zur Besiedlungsgeschichte der tstlichen Sahara. Vorbericht tiber die
Expedition 1980. Beitrige zur Allgemeinen und Vergleichenden Archiologie 3: 215 - 275.

- 1988. Neuere Forschungen zur Besiedlungsgeschichte der Ostsahara. Archiologisches Korrespon-
denzblatt 18 (2): 127 - 142.

LEONARD, J. 1969. Expédition scientifique Belge dans le Désert de Libya. Préface. La flore. Africa-
Tervuren 15 (4): 102-105, 110 - 116.

MAYDELL, H.-]. vON. 1983, Arbres et arbustes du Sahel. Eschborn: Gesellschaft fiir Technische Zusam-
menarbeit.

MURAT, M. 1937. Végétation de la zone prédésertique en Afrique Central. Bulletin de la Société
d'Histoire Naturelle de I'Afrique du Nord 28: 19 - 83.

NEeer, W. van., and H.-P. UERPMANN. 1989. Palaeoecological significance of the Holocene faunal
remains of the B.O.5.-missions. In: R. Kuper (ed.), Forschungen zur Umuweltgeschichte der Ostsahara:
1307 - 1341. Koln: Heinrich-Barth-Institut.

Neumann, K. 1987. Middle Holocene vegetation of the Gilf Kebir (SW-Egypt — a reconstruction).
Palaeoecology of Africa 18: 179 - 188.

—1988. Die Bedeutung von Holzkohleuntersuchungen fiir die Vegetationsgeschichte der Sahara —
das Beispiel Fachi/Niger. Wiirzburger Geographische Arbeiten 69: 71 - 85.

- 1989. Vegetation der Ostsahara im Holozdn. Holzkohlen aus préhistorischen Fundstellen. In:
R. Kuper (ed.), Forschungen zur Umuweltgeschichte der Ostsahara: 130 - 181. KoIn: Heinrich-Barth-
Institut.

— in press. Wirtschaftsweisen im Neolithikum der Ostsahara und ihr Einflu auf die Vegetation.
In: M. Bollig and F. Klees (eds.), Uberlebensstrategien in Afrika. Koln.

NEumManN, K. and E. ScHuLz. 1987. Middle Holocene savanna vegetation in the Central Sahara ~
preliminary report. Palaeoecology of Africa 18: 163 - 166.

PAcHUR, H.-J. and G. BrRaUN. 1980. The palaeoclimate of the Central Sahara, Libya and the Libyan
desert. Palacoecology of Africa 12: 351 - 363.

PacHur, H.-J. and S. KROPELIN. 1987. Wadi Howar: Palaeoclimatic evidence from an extinct river sys-
tem in the southeastern Sahara. Science 237: 298 - 300.

PacHur, H.-]., H.-]. RorerR and M. GoscHIN. 1980. Quaternary hydrography of the Eastern Sahara.
Berliner Geowissenschaftliche Abhandlungen (A) 75 (2): 331 - 384.

PETERS, ]. 1988. Palaeoenvironment of the Gilf Kebir/Jebel Uweinat area during the first half of the
Holocene: the latest evidence. Sahara 1: 73 - 76.

PrLaumeauM, H. 1987. Waditerrassen-und Fussflichengenese in der Bayuda-Wiiste (Republik Sudan).
Hamburg: Akademie der Wissenschaften Gottingen.

Pias, J. 1970. La végétation du Tchad. Paris: O.R.S.T.O.M.

QuizeL, P. 1965. La végétation du Sahara. Stuttgart: Gustav Fischer Verlag.

QuezeL, P. and C. MARTINEZ. 1958/59. Le dernier interpluvial au Sahara central. Essai de chronologie
palynologique et paléoclimatique. Libyca 6/7: 211 - 227.

RitcHE, J.C,, C.H. Evies and C.V. Haynes. 1985. Sediment and pollen evidence for a middle
Holocene humid period in the Eastern Sahara. Nature 314: 352 - 355.

RITcHEE, ].C. and C.V. HaYNES. 1987, Holocene vegetation zonation in the Eastern Sahara. Nature 330:
645 - 647.

ROGNON, P. 1980. Pluvial and arid phases in the Sahara: the role of non-climatic factors. Palaeoecology
of Africa 12: 45 - 62.



HOLOCENE VEGETATION OF THE EASTERN SAHARA 169

ScruLz, E. 1980. Zur Vegetation der ostlichen zentralen Sahara und zu ihrer Entwicklung im Holozin.
Wiirzburg: Institut fiir Geographie der Universitit Wiirzburg.

—1987. Die holozéne Vegetation der zentralen Sahara (N-Mali, N-Niger, SW-Libyen). Palaeoeco-
logy of Africa 18: 143 - 161.
— 1988. Der Siidrand der Sahara. Wiirzburger Geographische Arbeiten 69: 167 - 210.

Scrutz, E. and J.W. WHITNEY. 1986. Vegetation in north-central Saudi-Arabia. Journal of Arid Environ-
ments 10: 175 - 186.

SMITH. ]. 1949. Distribution of tree species in the Sudan in relation to rainfall and soil texture. Khartoum:
Ministry of Agriculture Bulletin 4.

TusiaNA, M.-]. and ]. TuBlaNa. 1977. The Zaghawa from an ecological perspective. Rotterdam: A.A.
Balkema.

UNESCO/AETFAT/UNSO. 1983. Vegetation map of Africa 1: 5.000.000. Paris: UNESCO.

VEEN, M. vaN DER and N. FIELLER. 1982. Sampling seeds. Journal of Archaeological Science 9: 287-298.

WALTER, H. 1979. Vegetation und Klimazonen. Stuttgart: Ulmer.

WALTER, H. and H. LErrH. 1967. Klimadiagram-Weltatlas. Jena: VEB Fischer.

WENDORF, F. and F.A. Hassan. 1980. Holocene ecology and prehistory in the Egyptian Sahara. In:
M.A.J. Williams and H. Faure (eds.), The Sahara and the Nile. Quaternary environments and prehis-
toric occupations in northern Africa: 407 - 420. Rotterdam: A.A. Balkema.

WENDORF, F. and R. ScHILD. 1980. Prehistory of the Eastern Sahara. New York: Academic Press.

Wickens, G.E. 1975. Changes in the climate and vegetation of the Sudan since 20,000 B.P. Boissiera
24a: 43 - 65.

- 1982. Paleobotanical Speculations and Quaternary Environments in the Sudan. In: M.AJ.
Williams and D.A. Adamson (eds.), Quaternary Geology and Biology of the Central Sudan: 23 - 51.
Rotterdam: A.A. Balkema.



== S NS MLk
= - [
IIJ, [ I

© A |

B - s
F




ENVIRONMENTAL CHANGE AND HUMAN CULTURE
IN THE NILE BASIN AND NORTHERN AFRICA
UNTIL THE SECOND MILLENNIUM B.C.

Poznari 1993

PL ISS5N 08669244 ISBN 83-900434-1-6

BARBARA E. BARICH

Culture and environment between
the Sahara and the Nile in the
Early and Mid-Holocene

Introduction

In approaching the subject of culture and environment, the archaeologists of
today cannot leave out of consideration the significance that any of these themes
have assumed in our discipline. These require reference to the principles of
cultural ecology and of geoarchaeology. Culture —and by this I mean the
group which expresses such culture - lives in interaction with the natural
environment: not only aspects of material culture but also economic choices
and ‘the characteristics of settlement and demography are determined by the
environment.

The emphasis placed by functionalist archaeology upon the processual con-
cept of culture, that is culture as a product of systemic functioning, has pushed
to the fore certain research strategies. Firstly, assessments have been made of
the spatial dimensions of phenomena. This have involved the abandonment of
the traditional unit of the site, and the projection of research onto a wider,
regional scale. Secondly, attention has been paid to processes of sedimentation,
of archaeological site formation and destruction (closely dependent upon
palaeoclimatic oscillations) and to the stratigraphic contexts and post-
depositional dynamics. To these considerations should be added the need for
studies of the distribution of resources (water, plants, animals, raw materials),
for this also is closely related to the character of the environment.

These last points, especially, have been developed within geoarchaeology,
the discipline which has shown archaeology the ways in which to apply
quantitative principles and techniques, particular to environmental studies, to
archaeological research. As has been noted, the works of K.W. Butzer (1971; 1982)
represent a major development of the principles of functionalist archaeology,
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and provide a quite firm basis for archaeological research, aiming to supply not
only the theoretical tools but also the technical ones required by the
archaeologist. An example of this is given by the concept of culture which in
Butzer’s view does not assume the ““metaphysical”” value of system, an idealized
model of the behavior of a society, which was developed within the field of
cultural ecology. However, in both cases a change may be seen, interest moving
from the artifacts and their typological classification, to transformations in
behavior: that is, to the “dynamics by which people order their existence
through their interaction with others and their cultural, physical and metaphysi-
cal environment”’ (Hassan 1983: 15). The most obvious transformation in the
behavior of the Saharan groups of the Early to Mid-Holocene may be seen in the
first experiences of food production: that is, in the passage from a position of
dependence upon the environment to one of actually organizing and producing
resources. The production of food may be viewed as an effect of adaptative
dynamics, produced by man’s selective and informed exploitation of the envi-
ronment.
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Fig. 1. Map of the Central Sahara.

Although it could be observed that the systemic functioning and the corre-
lated adaptation concepts bring about a mechanistic explanation of cultural
phenomena which excludes individual participation (Hodder 1985), we cannot
deny that the systemic concept has allowed us to reach a degree of control and
of data quantification that could not be obtained in the traditional paradigm. In
dealing with human society, we are agreed that change may be caused not only
by the environment but also by other factors such as demography and sym-
bolism-ideology. However, in desert situations the impact of the environment
must have been decisive in determining a group’s decisions. In the Early
Holocene the opportunities for choice on the part of groups were still quite
numerous: the flourishing of civilization specifically along the water courses
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Fig. 2. Tadrart Acacus, Libyan Sahara. Regions mentioned in the text.
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was a consequence of the choices made by human groups. Subsequently, during
the dry episodes of the Late Holocene, the restrictions imposed by the environ-
ment became more severe, demanding changes in settlement location and the
modifications in the economic strategy. Clark and Brandt urge archaeologists
devoting themselves to food-production process studies to formulate models of
culture change “relevant to an understanding of the more global question of
why humans first took to domesticating plants and animals...”” (Clark, Brandt
1984: 2). In this respect, one can observe that the systemic paradigm justifies
the use of general models of human behavior, after which the concrete observa-
tional data are patterned. They are models which have universal application,
and which usually are applied in ethnoarchaeological contexts. In fact, studies
of hunter-gatherer societies have demonstrated recently the inadequacy of tradi-
tional, inductive, interpretations and have proposed a generalizing approach
based upon descriptive models of hunter-gatherer ways of life (Bronitsky [ed.]
1983; Hardesty 1980; Hayden 1981; Rindos 1984). An explanatory model con-
cerning such matters has been proposed recently by R. W. Redding (1988).
He analyses in global terms the problem of the transition from hunting and
gathering to food production, taking into account previous models and the
fundamental concepts of ecology and of human geography. Redding’s model
returns to optimal foraging theory but assumes that the goals to be attributed to
groups in terms of their behavior may be differentiated on the basis of the way
in which the society is structured. Therefore, the explanations preferred must be
similarly diverse and flexible.

Processual archaeology has proposed that food production is the principal
factor, in and the major index of change in, the status of human groups in the
Early and Mid-Holocene, encompassing in such a process each advance of a
technological nature. Using this approach I have studied the transition from
hunting and gathering to pastoralism among the groups of the Central Sahara
(Fig. 1). The corpus of data which I have also used to formulate and test the
model has been provided by my research in the Tadrart Acacus (Libyan Sahara).
Recourse to an explanatory model is possible for the Tadrart Acacus because of
the richness of the available evidence, resulting from substantial periods of
fieldwork (Fig. 2).

The economic transition in the Central Sahara

The descriptive, environmental model applied to this study has been dis-
cussed elsewhere (Barich 1987; [ed.] 1987). In this model, food-production is
viewed as the adjustment of groups with a purely extractive economy to special
environmental constraints. It stresses, in particular, the role played by fluctua-
tion in resources as a factor in the increase of the exploitable subsistence base
(Hayden 1981). In interpreting the archaeological data, particular emphasis has
been placed upon environmental parameters. For this reason, the discussion of
the artifactual evidence and of change in the economic strategy has been shaped,
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bearing in mind the results of the studies of the different aspects of the environ-
ment. Geomorphological research has pointed clearly to the existence, especially
along the eastern slope, of the Tadrart Acacus, of groundwater resources. These
would have been accumulating during moisture-rich phases and would have
been stored over long periods of time and released slowly, favoring vegetation
and fauna. Furthermore, the preservation of groundwater resources only in the
outer belts — both to the east and to the west — could have encouraged a certain
degree of mobility in the settlement of human groups (Marcolongo 1987).

Pollen analysis has indicated a much more open vegetation at Ti-n-Torha
(situated on the eastern side), thus favoring a more extensive use of the land by
man. Conversely, in sheltered areas such as the Teshuinat basin, the influence
exerted by the hydrogeological location of the eastern slope provided
microclimates with greater atmospheric humidity and increased local precipita-
tion (Schultz 1987). This led to a greater concentration of water resources, a
phenomenon which persisted even when the resources of the marginal belts
began to diminish (starting ca. 7,000 b.p.).

The recent study by K. Wasylikowa of the botanical macrosamples (seeds
and fruit) confirms the results obtained from the pollen analyses and provides
further important and detailed information (Wasylikowa 1993). It has been
shown that there is a richness of botanical material in occupation levels which is
due at least in part to man’s deliberate use of such resources. The importance of
the family of grasses, and especially of the sub-family Panicoidae is clear. Of par-
ticular interest is the presence of two species of Pennisetum, the use of which by
human groups has already been recorded in the Western Sahara. The new
evidence arising from the research of K. Wasylikowa confirms the economic
model that I have proposed for the groups of the Ti-n-Torha facies (Barich 1984;
[ed.] 1987: 97 - 112). These hunters-gatherers-fishers, who preferentially settled
on the eastern slope of the mountain, may have played a role in the pre-selection
of species intended for domestication. Stratigraphic evidence at three sites, Two
Caves, Torha East and Torha North (V - VI), indicates that this form of exploita-
tion lasted from the tenth to the seventh millennium b.p. A change in the
original subsistence pattern at the end of the Ti-n-Torha phase can be inferred
for there was a new interest in the domestication of plants and animals. This
new phenomenon is well documented by the sequence at and material from the
site of Uan Muhuggiag in the Teshuinat basin. Whilst the collection of the same
plants as noted at Ti-n-Torha continued, A. Gautier (1987) noted differences in
the faunal assemblage: 92.4% of the fragments could be attributed to domestic
animals and only 4.2% to wild animals. In the two lower levels (2d - 2c) the ratio
of cattle to caprid is 1:1, whilst in the upper levels (2, 1a, 1) caprids were
dominant (Gautier 1987).

On the basis of these data and of the absence of actual breaks in the regional
stratigraphic sequence, I suggested a change in the economic model that would
accommodate local stimuli, such as climatic factors, but at the same time mini-
mize the role of external influences. In fact the availability within a rather
limited region of a series of complementary micro-environments would allow
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the counterbalancing of the effects of unfavorable climatic developments and
the consequent stress upon resources, through the exploitation of new zones.

This type of economic transition, recognized in the Tadrart Acacus, may be
taken as an example of an ideal sequence, and may be extended to other areas of
the Saharan region for which unfortunately such rich sources of data are not
available.

The Farafra Oasis, Western Desert, Egypt

The research in the Farafra Oasis begun by the University of Rome in 1987,
has as its aim the reconstruction of the social and economic context. In addition
the environmental considerations which inspired the research in the Libyan
Sahara are relevant. Although ultimately as research progresses we may be able
to attain a level of explanation just as detailed as that which proved possible for
the Tadrart Acacus, at present our work has the following more immediate ob-
jectives: firstly, a comparison of the nature of the contexts of an oasis with the
general Saharan model; secondly, the verification of the existence of exchange
between the oases and the Central Saharan region; and thirdly, an assessment of
the role which the oases assumed as mediator between the Sahara and the Nile
Valley (Fig. 3). Professor F.A. Hassan is responsible for the geological and
palaecenvironmental work whilst the present author is in charge of the ar-
chaeological research. The possibility of integrating geological and archaeologi-
cal studies seems particularly promising in a playa region in which human
occupation during the Holocene was strongly influenced by the lake basins.
During the 1987 field-season we carried out an extensive survey of the Farafra
territory, extending to the small Ain Dalla Oasis. Work during the 1988 field
season concentrated on the investigation of Bahr Playa, on top of the El-Quss
Abu-Said Plateau, for this appears to be an extremely interesting area in terms of
occupation. As this investigation is still in progress, the results presented here
are preliminary: they will be summarized here with reference to the general
lines of research.

Archaeological survey has shown that the territory was densely occupied,
there being numerous concentrations of finds and in situ deposits related to
playa formations. Within the depression, over an area of approximately 60 sq.
km, we identified a total of fourteen areas of artifact concentration. Some of
these, such as Aine-Raml and Bahr Playa are true sites, the latter having also
evidence of long-term occupation; others are represented by small surface
clusters of material, generally still in their original positions, and are the remains
of short-term camps (Fig. 4). The assemblages recovered around Qasr Farafra
(FA II, FA IV and Aine-Raml, for example) may represent the first phase of oc-
cupation. Two radiocarbon dates of 6,950+ 60 (R-1894) and 6,670 + 95 (R-1895)
place these sites at the beginning of the moist phase which Hassan (1986; Barich
and Hassan 1987) suggests occurred at the Early and Mid-Holocene. The
manufacturing techniques as revealed by the debitage, involving single and op-
posed platform cores, and the tool types have affinities with those at Baharya
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Fig. 3. Farafra Oasis, Western Desert, Egypt. Location map.

(Ain Khoman: 6,940 + 140 B.P.; Fig. 5). This first phase probably coincides with
the final phase of this occupation for this period as described for Baharyia (Has-
san 1978) and also, in greater detail, for Siwa (Hassan and Gross 1987). It is
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Fig. 5. Farafra Oasis, Western Desert, Egypt. Stone artifacts from Qasr Farafra.
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datable to the Final Palaeolithic and corresponds to the Early Holocene moist phase,
in which hunting-gathering activities prevailed. The technology observed at
Siwa is comparable to the Qarunian phase of the Fayum (8,100 + 7,140 b.p.) and
to the Libyco-Capsian and Pre-Neolithic or Proto-Neolithic (10,000 + 7,000 b.p.)
at Haua Fteah (Hassan and Gross 1987: 87). A second phase of occupation was
noted in the Farafra region at the sites of FA VII and Bahr Playa, as well as at
Ain Dalla. The artifactual assemblage for this period is extremely varied al-
though the following tool-types are characteristic: side-scrapers on side-blow
flakes, sickle knives, discs, tranchet-axes, foliate arrow-heads and daggers
(Fig. 6). To these we must also add a rich and varied group of grinding tools.
Whilst not excluding the possibility that some of the features identified at Bahr
Playa may belong to an earlier period, it seems that this phase of occupation
lasted until the moist intervals of the late Mid-Holocene (from 5,900 to
4,800/4,600 b.p. according to Hassan). On the basis of the findings for the Khar-
ga Peasant Neolithic (Caton-Thompson 1952) and for the Sheikh Muftah phase
of Dakhla (McDonald, in press), there appears to have been a greater emphasis
on gathering and on the use of the oases.

All the information available so far for Farafra fits in with the Middle Late-
Holocene sequence of the Northern Oases of Egypt, where the development of a
Neolithic economy based on agriculture represents the natural outcome of the
Early Holocene proto-domestication, which, linked into water availability,
favored sedentariness. Furthermore, since the most ancient nucleus for cereal
cultivation in the Western Desert is the Nabta region, we might infer quite justi-
fiably that there was a movement to the oases from the more southerly region of
Nabta and Kiseiba.

In this way the oases seem to represent a situation rather different from the
Central Sahara economic model in which neither sedentariness nor plant cul-
tivation is represented, but where nomadic status and economic strategies allow
reaction to drought-related changes, there being migrations and modifications
in the compositions of the herds (for example, from cattle to sheep and goats).

In general, the archaeological record has revealed evidence for contact be-
tween the mobile groups of the Western Desert (for example as represented at
Siwa and in the Early Neolithic levels at Nabta), and the Central Saharan region.
Close parallels may also be seen between the Libyan Sahara and the Egyptian
Sahara during the period termed by Close, Wendorf and Schild (Close [ed.]
1984) the “El Adam-type Early Neolithic”. These parallels may be seen in
precise technological similarities with material from the Two Caves site in the
Tadrart Acacus and by the respective absolute dates: 9,800 - 8,900 b.p. for El
Adam, 9,350 - 8,400 for Two Caves. At the same time, Close (1987: 81) suggests
that the maximum flourishing of Ti-n-Torha East (from 8,500 to 7,000/6,500 b.p.)
could correspond to the entire sequence found at Nabta, that is from the El
Ghorab-type Early Neolithic to the Middle Neolithic phase. We may suppose
that Late Palaeolithic, Early Neolithic and Middle Neolithic groups (such as
those of Siwa, Nabta and also Bashendi in the Dakhla Oasis) were responsible
for the network of relations which were established with the Central Sahara.
This is indicated by the diffusion of elements of the lithic industry and by
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Fig. 6. Farafra Oasis, Western Desert, Egypt. Stone artifacts from FA VIII (1 - 4) and Bahr Playa (5 - 8).
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decorative motifs on ceramics. We can atribute to these mobile groups of
hunter-gatherers and early pastoralists the role of mediator between the Saharan
hinterland and the Nile Valley, something which also resulted in the diffusion of
domesticated resources.

As our research is still in the initial phase, the observations made here must
be regarded only as working hypotheses. Whether or not the process of
“neolithisation” of the oases could fit with the economic model of the Saharan
communities may be clarified by further investigations undertaken by the dif-
ferent research teams, particularly if they adopt the same methods of reconstruc-
tion. An occupation phase can be recognized in all the northern oases from the
Late Palaeolithic and Epi-Palaeolithic periods: therefore they appear to have
been areas of stable settlement where sedentary groups existed at an earlier date
than at Merimde and Badari in the Nile Valley. In the light of this we can accept
the hypothesis formulated by Hassan (1986; 1988) and Hassan and McDonald
(1987) that groups from both the desert and from the northern oases contributed
to the origins and development of agricultural organization in the Late Neolithic
and Predynastic Egypt.
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ERWIN CZIESLA

Investigations into the archaeology of the
Sitra-Hatiyet, Northwestern Egypt

Introduction

In order to complete the north-south transect through the Eastern Sahara
(Kuper 1981; 1988) the University of Cologne project B.O.S. also investigated the
Qattara-Siwa area in 1983 and 1985.

In 1975 and 1976 investigations had already been carried out by Fekri
Hassan's Siwa Oasis Project (Hassan 1976) in the immediate surroundings of the
Siwa Qasis, as well as in the neighboring oases of Gara, Ain Tibaghbagh and El
Araq, southeast of Siwa (Fig. 1). The surface sites produced various stone ar-
tefacts, generally consisting of local chert and silicified limestone. Bone or plant
remains were not preserved, but in three sites evident structures were present:
two fire-places and a stone circle (Gross 1980; Hassan 1976). A series of radiocar-
bon dates from ostrich egg-shell fragments (Hassan and Gross 1987) made it
possible to arrange the find inventories into two periods: the first one between
9,000 - 8,000 B.P., and second one around 6,800 - 5,000 B.P.

In 1983 B.O.S. archaeological survey set out from Siwa past El Araq along the
lakes of Bahrein and Nuweimisa to Sitra (Fig. 1). Only a few eroded surface sites
and no datable material were found (sites 83/1 - 8). The situation was only
different in the immediate surroundings of the Sitra oasis and north of the Sitra-
Lake, where intact and spatially differentiated sites were found. During a pre-
vious expedition in 1983 only two days were available to investigate two sites in
this area (site 83/11 and site 83/12; Cziesla 1989). In spring 1985 this work was
continued and in ten days, several new sites were surveyed intensively includ-
ing geomorphological measurement and many large quantities of datable
materials were found.

Preliminary investigations of the stone artefacts, and also a consideration of
the 11 radiocarbon-dates so far available allow a first analysis of the successive
occupations in the Sitra-Hatiyet area.
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Qattara Depression

Fig. 1. Map of the Qattara/Siwa area with the geographical position of the sites of F.A. Hassan’s
Siwa QOasis Project (triangles) and those of the B.O.S.-sites (points with site-number).

Archaeological sites north of Sitra-Lake

The oldest archaeological evidence comes from Site 85/08 in the Sitra-
Hatiyet itself where several Middle Palaeolithic artefacts were washed into an
area of a few square meters. Their tool characteristics are hardly recognizable.
According to their form they are probably bifacially surface retouched thin
artefacts, which were produced from a relatively soft raw material. One flint
artefact was found, a Levallois flake with facetted butt, which was half-way
between the depression and the present lake.

Not in the immediate surroundings of the depression, but on a small plateau
west of it, some 50 microliths were found, which were washed into a shallow
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, west of Sitra-Hatiyet.

Fig. 2. Artefacts from site 85/11
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depression (site 85/11; Fig. 2). Apart of a few flakes, blades and one scraper the
assemblage consists exclusively of backed bladelets and very uniform broad and
narrow triangles.

All the following sites are situated in the depression itself, which measures
about 1.5 to 2 kilometers, and which lays five kilometers north of the actual
Sitra-Lake (Fig. 1). In its deepest part there is still some sparse vegetation. The
sites on the gentle slopes are much more intact than those in the center of the
depression. This means: the current morphology of the landscape is young and
erosion by wind is still an active process.

Site 85/05

In the northwestern part of the depression the discovery of ostrich egg-shell
fragments, decorated with ladder-motifs (Fig. 3), led to the excavation of the
area of 356 square meters which showed, within a general scatter, particular
dense concentrations of artefacts (Fig. 4). Altogether this surface produced 9,875
stone artefacts, 96% made from local hornstone. Only a small number of these
artefacts were modified. Besides 31 burins and 100 burin-spalls, which mor-
phologically are comparable to those from site 83/12 (Cziesla 1989), there are
also two scrapers, one combination-tool of a burin and a scraper, and five piéces
esquillées. The number of microliths is also extremely small, consisting of only 9
narrow triangles and 21 backed blades. Because these tools were made from
local ““Sitra-hornstone” as well as from other flint-varieties, it is probable that
they all belong to the same inventory.

Not a single artefact has been retouched on both surfaces. This is also true for
the borers from the site 85/05, which deserve some special attention (Fig. 5). In
the excavated area only 11 borers were found, but outside this area several addi-
tional borers were located which were situated in separated find-concentrations.
Some of these long tools, made from relatively thick triangular or trapezoid
formed bladelets, show on part of the backed bilaterally retouched edges, an un-
doubtedly intentionally made “gibbosity’”” (Movius et al. 1968; Brézillon 1971:
298). As is shown in the other finds from the Sitra-Hatiyet area, as well as in a
site outside this region above the oasis El Araq (site 83/04), this gibbosity is
characteristic not only to the site 85/05, where it may show the personal techni-
que of one individual knapper, but for the whole area (Fig. 5). When compared
with similar bilaterally retouched thick long borers with a “gibbosity”” — several
authors call them meche de foret, taraud or tariére — there seems to exist quite a
wide distribution of these artefacts. In the study area of the B.O.S. - Project, they
are known from the Abu Minguar area (Klees 1989), from the area of Siwa-
Oases (McBurney and Hey 1955: Fig. 35), while F.A. Hassan showed them from
El Araq (Hassan 1978: Fig. 2). Further comparable pieces are known from the
Haua Fteah (McBurney 1967: Fig. IX, 2) in Cyrenaica as well as from the
Haurudj in Central Libya, collected there by Hans Rhotert during the last days
of World War II (Richter 1956). More to the west they are also known from sites
in Tunesia (Redeyef; Vaufrey 1955: Fig. 72) and Algeria, especially from the
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Fig. 3. Sitra-Hatiyet, site 85/05. Decorated ostrich-shells and stone-artefacts.



190 ERWIN CZIESLA

n
- - o5
.. ™ - w
e+ e ~-@
™ @ - - ® ~-=
Y EE R e PR @& s 9 F
('Y R s -
DR N X e e
. s e .. O LR T
R . .
(o RRCICEE

| as |3 |37 | | ¥ | a0 o | a2 | a3 | e |as | s |ar | s |0 %0 | % |52 |32 | sa Iss [} |sr |sa

Fig. 4. Sitra-Hatiyet, site 85/05. Mapping of artefact quantities from the surface of site.

Altogether 356 m’ with 9,309 artefacts. For the methodological way of cartographic demonstration of artefact
quantities, see Cziesla 1988.

Eastern Great-Erg (Grotte du Kef el Ahmar; Vaufrey 1955: Fig. 172), El Hamraia
(Aumassip 1986: 221), El Hadjar (Aumassip 1986: 198), Ouargla (Vaufrey 1969:
Fig. 22) and El Bayed (Aumassip 1986: 296). By comparing these borers, general-
ly with French Early Neolithic types — as well as with ventral scaling — their
function as arrowheads could be assumed (Paccard 1979).

More interesting than this geographically distant occurrence to the west is
the fact that they seem to be chronologically linked to this period between 8,000
and 7,000 B.P. This age seems also acceptable for the borers from the Sitra-
Hatiyet, as is indicated by two radiocarbon dated ostrich egg-shell samples, one
originating from the dense artefact concentration, and the other from the loca-
tion with the ornamented ostrich egg-shell fragments: 7,860 + 65 B.P. (KN 3756)
and 7,760 £ 75 B.P. (KN 3754) respectively.

After having sieved all artefacts from the surface, in four locations further
artefacts were found in the sediment; obviously these were lower parts of
former hollows (Cziesla 1990a: 154), whose limits could not be recognized.
These hollows were also excavated in a quarter of square meter grid and
produced maximally 2,368 artefacts per quarter square, vertically distributed in
the sediment up to 15 cm below the present surface. Due to post-depositional
processes the artefacts in the hollows have lowered their original position so
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Fig. 5. Sitra-Hatiyet. 1 - 3, 7: borers from site 85/05; 6: borer from site 83/11.

Comparable tools. 4: El Araq, site 83/04; 5: Abu Minquar-area, site 81/55 - 5; 8 - 9: Haurudj in 1

Libya.
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that an elliptical distribution on the present surface was noted (Fig. 4). From an
area of twelve square meters a total number of 13,593 artefacts were collected,
which were exclusively made from greyish-blue Sitra-hornstone. This collection
of artefacts has an unusual type composition: except for one burin and two
burin-spalls only débitage was found, which includes 88 core tablets, 21 crested
blades and only 5 residual cores. Undoubtedly in this location there has been a
systematic and large primary artefact-production. Negative evidence suggests
that this production was for blades with a length up to sixteen centimeters.

Table 1
Site 85/05. All artefacts from surface and from hollows.
Core Crested :

Artefacts Cores tablets blades Chips Total
Artefacts from surface 43 176 99 148 9,875
Artefacts from hollows 5 88 21 9,309 13,593
Total 48 264 120 9457 23,468

Sem

Fig. 6. Sitra-Hatiyet, site 85/05. Refitted core showing the high skilled technique of blade-production

with platform preparation by using core-tablets.
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Fig. 7. Mapping of artefact quantities from the pits, combined with interpretation of a sitting
flint-knapper at the edge of a proposed former sink-hole.
The figure of the sitting flint-knapper is taken from Weiner (1990).

A small sample of the artefacts allowed core reconstruction, which has made
possible to analyse stone working technology as well as to test the state of
various interpretations (Cziesla 1990c: 279 - 333).

The number of core rejuvenating flakes is considered high as compared to the
number of crested-blades (Table 1). This suggests a highly skilled preparation-
technique, which is supported by the occurrence of series of fitting core tablets.
The sequence which was obtained by refitting demonstrates that after the
production of each half a dozen blades the core platform was rejuvenated by
removing a flake (Fig. 6). Fractures en nacelle indicate that the punch-technique
was performed to remove blades from a core (Eloy 1975; Weiner 1990), this is
also shown by the platform preparation by removing flakes. As such a prepara-
tion is extremely wasteful of the raw material, and as each preparation will
cause the next series to be approximately half a centimeter shorter blades
(Ophoven 1943), the raw material must have been readily available, and the
length of blades not an important criterion, as can be seen by the dimensions of
the smaller residual-cores.

It was also established by refitting artefacts from the hollows that each series
of artefacts originated from the same concentration, and thus that the four
excavated concentrations in hollows each represent a separate activity area.
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Taking the line that natural depressions like, for instance, wedge-shape sink-
holes (Gabriel 1986: Photo 3) might have been used as natural dumps for waste
material, it is presumed that the excavated concentrations each represent the
remains of the work of stone knapper around 7,800 B.P. This flint-knapper,
while sitting on the edge of a natural depression, was systematically producing
blades using a core-rejuvenating technique, and who left his waste material in
the hollow (Fig. 7). Whether the four separate excavated concentrations are con-
temporaneous, or that they represent the successive work of one stone-knapping
specialist, is not to be detected from the given data.

Steinplitze and surface-retouched artefacts

As is indicated by radiocarbon dates, the next main period of occupation
took place one thousand years later, around 6,700 B.P. So far five Steinplitze
(Gabriel 1977) from different areas in the Sitra-Hatiyet and south of Sitra-Lake
(site 85/06 and site 85/14) have been radiocarbon-dated, and have produced
results between 6,800 and 6,400 B.P. (Table 2).

Table 2
Chronology of sites.
Site Chronology Laboratory
85/05 Steinplatz No. 2 6,850 £ 70 B.P. KN 3555
83/12 Steinplatz No. 2 6,840+ 65 B.P. KN 3223
85/05 Steinplatz No. 3 6,760 £ 70 B.P. KN 3727
85/06 Steinplatz No. 1 6,760 £ 65 B.P. KN 3857
85/14 Steinplatz No. 1 6,670+ 65B.P. KN 3785
Table 3
Chronology of the youngest sites.
Site Chronology Laboratory
85/12 Steinplatz No. 1 6,420 + 65 B.P. KN 3799
83/11 Steinplatz No. 2 6,290 + 65 B.P. KN 3222
83/11 Steinplatz No. 3 5,940+ 60 B.P. KN 3589

With these Steinplitze a few generally rarely occurring surface-retouched
artefacts were found (Fig. 7). A definite association is not sure, as all Steinplitze
were completely lacking in archaeological finds. It is probable that those who
created these sites, were not primarily concerned with the production of stone
tools, like their predecessors: the surface-retouched tools are not made from the
previously frequently used Sitra-hornstone, and there are no known sites with a
débitage which suggests a local production of surface-retouched tools from
tabular flint.

There is still a question whether the arrow-heads (Fig. 8) are to be seen as
part of these assemblages or not. Additional dates from two more Steinplatze,
around 6,000 B.P. (Table 3), perhaps may also date the arrow-heads.
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Fig. 8. Sitra-Hatiyet, north of Sitra Lake. Surface retouched artefacts and arrow-heads.
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After this period the absence of archaeological sites in this small depression
suggests the end of the human occupation in this northern part of the B.O.S.
- transect.
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Cultural adaptations in Dakhleh Oasis,
Egypt, in the Early to Mid-Holocene

This paper is a review of the cultural sequence for Early to Mid-Holocene
Dakhleh Oasis in light of new palaeoenvironmental evidence, and a dozen new
radiocarbon dates for the period, making a total of twenty. Three late prehistoric
cultural units, distinguishable by their artifact inventories and site locations,
have been identified to date in Dakhleh Oasis. The earliest, dating to the ninth
millennium, is called the Masara unit, while two later Neolithic units have been
labelled the Sheikh Muftah and the Bashendi respectively. This paper reviews
these late prehistoric units, outlining their distinguishing artifact inventories
and site locations, and discussing palaecenvironmental data and dating
evidence for each unit.

The earliest, Masara unit, consists of two variants, A and B, differing on the
basis of chipped stone raw material and tool assemblages, as well as site loca-
tion. Masara Variant A is predominantly a blade and bladelet industry, made
mostly on good quality fresh chert nodules. In the debitage, blades outnumber
flakes, while the most common core type has a single platform, usually un-
facetted. The toolkit (Table 1) includes notches, denticulates, and piercers, all on
blades or bladelets, stemmed arrowheads, and only rare burins. In one collec-
tion, 70% of tools are microlithic, either backed bladelets or scalene triangles.

The second Masara variant, Variant B, shares with A such features as backed
elements, the occasional notched or denticulated blade, and use of the
microburin technique (Table 1), but it is in fact a very different industry, based
largely on old worn chipped stone produced by an earlier culture, rather than
on fresh chert nodules. It is not primarily a blade industry. Toolkits are
dominated by classes fashioned from the worn material — rough notches, denti-
culates and piercers, but especially burins (60 - 80% of tools in most collections),
a class which in this industry grades into core scrapers and single-platform
cores. The hurins are produced, usually on the proximal ends of thick-sectioned
Levallois flakes, in a sequence that also yields distinctive double-patinated
spalls with retouch, and various resharpening spalls (McDonald, in press).
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Table 1

Collections from Masara B (sites 30/420-D1-1 and 30/420-C5-1) and Masara A (site 31/420-H10-1).
Distribution of retouched tool types.

Sites 30/420-D1-1 30/420-C5-1 31/420-H10-1
Specimens Coll.2 | Coll.1 | Coll.2 | Coll.4 | Coll.1 | Coll.2
n % n Yo n % n % n Yo n %
4. Core-like end-scraper 7 108|9 191 |1 50
12. Single piercer 2 31
17. Dihedral burin 29 446(23 489 (13 65.0
19. Burin on break or single-faced i M A LR B ) [ i |
20 Multiple dihedral burin 10 154| 3 64| 2 100
45. Pointed straight backed bladelet 2 181 | 7 189
51. Pointed straight backed, rtch. base 1 27
56. Curved backed bladelet 2 54
64. Shouldered bladelet 1 50| 2 181
66. Fragment backed bladelet 1 50 8 216 |10 833
67. Obtuse ended backed bladelet 1 237
74. Notched flake 2 31|2 43|1 50
75. Denticulated flake 2 31| b 21 1 %1
76. Notched blade 3. 46| 1 21 3 81
77. Denticulated blade 1 27
79. Notched or denticulated, cont.rtch.| 1 15| 1 21
80. Truncated piece 1783
82. Segment of semi-circle 3 273
90. Scalene triangle 1 27
95. Elongated scalene triangle with
very short side 5 135
101. Bladelet with microburin scar 1 271
102. Microburin 1 21 1 9L 1 27
105. Retouched piece 3 46| 1 21 1 91|66 162|1 83
112, Varia (arrowhead) 10825
Total 65 100.0 |47 99.9 |20 100.0 |11 99.9 |37 99.9 |12 999

All categories numbered according to type list of J. Tixier (1963).

Masara sites of both variants, all surface sites, are relatively impoverished in
artifact classes other than chipped stone, and in economic information. There
are ground stone items including a few grinding slab fragments and hand-
stones, as well as hammerstones, pounders, and a mortar made in tough
quartzite. A few potsherds, both shale- and sand-tempered, occur on sites of
both variants. Ostrich eggshell scatters are relatively rare, but buried eggshell
water containers were found on one site, and a single eggshell bead on another.
Apart from ostrich eggshell, virtually no faunal remains have been recovered
from Masara sites.

The two Masara variants differ strikingly in site distribution (Fig. 1). Masara
B sites, four of them so far, are confined to one small locality within Dakhleh,
a portion of the sandstone ridge SW of the modemn village of Ezbet Sheikh
Muftah in east central Dakhleh. These sites occupy shallow basins within the
sandstone cuesta, some of which they share with Masara A sites. Sites of the lat-
ter unit are distributed more widely, however, occurring also on the periphery
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of the sandstone block, in the piedmont zone of the oasis, and atop the plateau
to the north.

Geomorphological studies of basins in two of these localities reveal that
Masara sites were occupied under relatively humid conditions (Brookes 1989).
In the basin on the Plateau above Balat, Masara groups camped on the dried and
eroded bed of what had been a lake. In Dakhleh itself, in the basins SW of
Sheikh Muftah, which today are completely arid, sites sit on shallow lake, playa,
or sand sheet sediments that point to seasonal rainfall before and during oc-
cupation.

Masara Variants A and B, as stated above, are distinguishable on the basis of
their chipped stone industries and site distribution. The exact relationship be-
tween the variants remains unclear. One possibility is that they represent two
different prehistoric groups which may or may not be contemporaneous.
Another is that both variants are the product of a single group, Variant B sites
being special-purpose Masara sites whose “distinctiveness” stems principally
from an emphasis on a few kinds of tools, such as sturdy burins and scrapers,
fashioned from the old bifaces and thick flakes readily available in this part of
the oasis.

Dating evidence, which would normally help solve this problem, is thus far
equivocal. Relative dating evidence suggests that Masara A is older than Masara
B. Masara A with its notched blades, backed bladelets, and microliths, is typical
of what is variously labelled the “Epipalaeolithic”, the “Terminal Palaeolithic”,
or the “Early Neolithic” of this part of Northeast Africa, resembling, for in-
stance, industries at El Kab in the Nile Valley (Vermeersch 1978), and the Upper
Capsian of the Maghreb. The closest parallels are found in the sequence worked
out for the southern Egyptian Desert by the Combined Prehistoric Expedition
(Wendorf, Schild and Close 1984). The third Early Neolithic entity in that se-
quence, El Ghorab, shares with Masara A geometrics, including certain elon-
gated scalene triangles, backed bladelets, notches, and pieces with continuous
retouch, while end-scrapers and burins are rare. El Ghorab is found in nearby
Kharga Oasis and the Dyke area, as well as locations further south.

As for Masara B, no other industries featuring double patinated lithics or a
heavy preponderance of burins in the toolkit have been reported for this period
in the Eastern Sahara. Still, the best parallels are with another of the entities in
the Combined Prehistoric Expedition sequence, the fourth Early Neolithic or El
Nabta phase (Wendorf, Schild and Close 1984:7 and passim). Sites of this phase
yield a higher proportion of burins than usual on Epipalaeolithic sites (7% to
30% of tools), and feature the range of burin spalls found on Masara B sites.
They also share with Masara B such types as pointed straight-backed bladelets,
and continuously retouched pieces.

In the Combined Prehistoric Expedition sequence, the El Ghorab entity is
older than in El Nabta — the former dated 8,500 - 8,200 B.P., the latter 8,100 -
7,900 B.P. However, radiocarbon dates from Dakhleh do not conform with this
pattern. A total of six dates, all from ostrich eggshell, are available for the two
units (Fig. 2). Unrecalibrated, these dates all fall within the ninth millennium
B.P., and suggest a rough contemporaneity between the two units.
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Fig. 2. Dakhleh Oasis. Distribution of radiocarbon dates (uncalibrated) for three Early to Mid-
Holocene cultural units.

The other two Holocene prehistoric cultural units in Dakhleh, the Bashendi
and Sheikh Muftah, differ strikingly from the Masara in artifact classes and site
location, and from each other as well.

In the Bashendi unit, the chipped stone industry is predominantly a flake
industry made on small nodules of chert and quartzite. A number of other
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materials including a fine-grained grey tabular chert are also used. Characteristic
of Bashendi sites is a variety of arrowheads, many of them carefully, bifacially
retouched. They constitute from 25% to 40% of tools in some collections. Other
tool classes on Bashendi sites include larger bifaces such as knives and foliates,
as well as denticulates, notches, scrapers, piercers including drill bits, and
side-blow flakes.

In the other Neolithic unit, the Sheikh Muftah, chipped stone assemblages
feature a fine-grained golden brown tabular chert that is often heat-treated to a
deep red wine color. This material, probably imported, is used for 40% to 60% of
tools including piercers, scrapers and denticulates, some of them quite large, occa-
sionally exceeding 10 cm to 15 cm in length. Some sites yield a few arrowheads,
but only one major type, a bifacial tanged point, is present. Planes, picks, rectan-
gular sickles, and occasional knives and side-blow flakes are also found.

Otherwise these Sheikh Muftah sites yield grinding stones, ground stone
items, and, in number of cases, copper fragments. Pottery is present on both
Bashendi and Sheikh Muftah sites, but on Sheikh Muftah sites is more abundant
and varied. Most of it is the product of a local tradition, but the collections in-
clude sherds that resemble Predynastic black-topped jars and, in one case, a
Dynasty I storage jar (Hope 1981: 237).

As for site distribution, Sheikh Muftah sites, about 70 so far, are virtually all
found within the bounds of the oasis (Fig. 3). In the eastern half of Dakhleh, sites
occupy three types of location. Some occur within the modern cultivation where
they sit on the flanks of springmounds. The majority are found just beyond the
limits of cultivation, on or close to the 130 m contour line. A third group of sites
is found further south, where a sandstone cuesta bordering the oasis is flanked
on either side by bands of salt-crusted sediments. The Sheikh Muftah sites are
found along the edges of these bands, or between the bands and the sandstone
cuesta.

Brookes’ study of the sediments in these bands (Brookes 1989), reveals that
they consist of two sub-units. The lower, showing parallel horizontal and wavy
beds of sandy silts and silty sands, appears to be lacustrine in origin. The upper
sub-unit suggests intermittently-flooded or playa sediments. The Sheikh Muftah
artifacts are associated with the upper or playa sediments.

We now have three radiocarbon dates for Sheikh Muftah sites, and they
range over 3,000 years (Fig. 2). Two of them are quite early. The later date,
4,720 £ 80 B.P. (uncorrected), is supported by the presence of such artifacts as
Predynastic and Early Dynastic pottery on some of these sites, and by the fact
that Sheikh Muftah material occurs together with Old Kingdom artifacts of the
Fifth or Sixth Dynasty, in some cases in stratified contexts.

To return to the Bashendi unit, site distribution is quite different from that of
Sheikh Muftah (Fig. 4). Sites occur within the oasis, both in the vicinity of the
modern cultivation, or well beyond it. Unlike the Sheikh Muftah pattern,
though, many sites occur beyond the borders of the oasis strictly speaking — at
various locations on the Northern Plateau, and in the desert well to the south of
Dakhleh.
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Given the contrasting settlement patterns for these two Neolithic units, it has
been suggested (McDonald 1986) that they represent very different adaptations
to the oasis, the Sheikh Muftah groups being full-time oasis-dwellers, the
Bashendi, periodic visitors. The latter might be the local version of nomadic pas-
toralists whose campsites are scattered across the Eastern Sahara (Gabriel 1984).
Those at Dakhleh may have used the oasis as a refuge in the dry season, or an
aggregation point for the otherwise dispersed bands.

Bashendi sites to date have not seemed as closely associated with playa sedi-
ments as Masara or Sheikh Muftah sites. Some Bashendi material occurs in two
of the basins SW of Sheikh Muftah that also boast the Masara sites, but no
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Fig. 5. Dakhleh Oasis. Stratification in the test trench 228 Cl. 1, west profile.
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Bashendi sites have been found on the borders of the crusted playa sediments
with the Sheikh Muftah material. For most Bashendi sites, associated Holocene
sediments are gone, and the artifacts are scattered on bedrock, or on Pleistocene
Laminated Sediments.

One site examined in 1988 did, however, yield some information on the Mid-
Holocene environment. Site 30/450-A9-1, south of the oasis, is a large entity, ca.
2 x 4 km, consisting of scatters and heavier concentrations of Bashendi material
sitting on the surface sands and silts.

A test trench excavated under one of these scatters after it was mapped, and
dug to a depth of over 2 m without hitting bedrock, revealed a total of 30 strata
(Fig. 5). From the bottom these consist of thin layers of sandy silts, separated by
slightly thicker layers of sand, the grains of which are relatively unfrosted.
These horizontal strata are capped in the section by a thick lense of silt, very
tough, containing much clay. The artifacts which had been mapped sit on the
surface of the silts, and of the sands on either side of the lense. In addition, in the
limited area cleared, a little chert and bone was recovered from the base of the
silt lense and the sand immediately under it. Otherwise, the deposits proved
sterile of artifacts, rock floaters, or charcoal, although rootlet casts occurred
throughout.

Eleven radiocarbon dates are available for the Bashendi, spanning the period
8,000 - 5,000 B.P. (Fig. 2). All but three of them, however, cluster in the millen-
nium ending 5,000 B.P.

In conclusion, new dating and palaeoenvironmental evidence clarifies some-
what our picture of cultural adaptations in Dakhleh Oasis in the Early to Mid-
Holocene. A score of radiocarbon dates span the four millennia starting 9,000
B.P., but seem to cluster in the ninth and six millennia. The earlier cluster per-
tains to sites of the Masara cultural unit. Masara sites are confined to a few loca-
tions within Dakhleh and appear to have been occupied during the latter part of
a humid phase. Sites of the later Sheikh Muftah unit, while more numerous and
widespread, are confined to the Central Lowland and to the edge of playa sedi-
ments on the southern border of the oasis. The limited dating evidence for
Sheikh Muftah suggests this unit may have survived for several millennia until
about 4,000 B.P. As for the Bashendi, sites of these putative periodic visitors to
the oasis are much less closely associated with playa sediments, although at least
one is located in a basin that may have been subject to regular, perhaps seasonal,
flooding. Bashendi dates span 3,000 years but cluster in the sixth millennium.

References

BrOOKES, I. A. 1989. Early Holocene basinal sediments of the Dakhleh Oasis region, South Central
Egypt. Quaternary Research 32: 139 - 152.

GABRIEL, B. 1984. Great plains and mountain areas as habitats for the Neolithic man in the Sahara. In:
L. Krzyzaniak and M. Kobusiewicz (eds.), Origin and Early Development of Food-Producing Cul-
tures in North-Eastern Africa: 391 - 398. Poznari: Polish Academy of Sciences, Poznari Branch, and
Poznan Archaeological Museum.



CULTURAL ADAPTATIONS IN DAKHLEH OASIS 209

Horg, C.A. 1981. Dakhleh Oasis Project. Report on the study of the pottery and kilns: third season
1980. Journal of Society for the Study of Egyptian Antiquities 11: 233 - 241.

McDoNALD, MM.A. In press. Neolithic cultural units and adaptations in Dakhleh Oasis, Egypt. In:
J.O. Mills, C.S. Churcher (eds.), Dakhleh Oasis Project. Interim Report. Toronto: Royal Ontario
Museum and Society for Study of Egyptian Antiquities.

— 1986. Dakhleh Oasis Project - Holocene Prehistory: Interim report on the 1987 season. Journal of
Society for the Study of Egyptian Antiguities 16: 103 - 113.

TixER, ]. 1963. Typologie de I'Epipaléolithique du Maghreb. Paris: Mémoires du Centre de Recherches
Anthropologiques, Préhistoriques et Ethnographiques 2.

VERMEERSCH, P.M. 1978, Elkab II: L'Elkabien, Epipaléolithique de la Vallée du Nil Egyptien. Bruxelles/
Leuven.

WEeNDORF, F., R. ScHILD and A.E. CLOSE (eds.). 1984. Cattle-keepers of the Eastern Sahara. The Neolithic of
Bir Kiseiba. Dallas: Southern Methodist University.



A% § _|-H—h=q'

Jam gl \th"=-- g -

,.l-_ =M h"i.:l‘m.- — i i -l.'l

_tuF- m- ol | =-r.|—ru|uu

i o
B L % 1’y

; iy e
IIIIILll 1 "‘ i _.'l:Fl
! o il ol

o s
:I“‘

g —
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Early Holocene basinal sediments of the
Dakhleh Oasis region, Egypt
(theses)

Sediments from basins in four contrasting geologic-topographic settings in
Dakhleh Oasis region (approx. 25.5°N, 29°E) record perennial, intermittent and
ephemeral lacustrine conditions, with variable eolian sediment influx, inversely
proportional to lacustrine dominance. Twenty radiocarbon dates on artifactual
ostrich eggshell and hearth charcoal firmly to loosely associated with these sedi-
ments range from ca. 8,800 years to ca. 4,700 years B.P. This information
provides a general picture of an Early Holocene pluvial beginning a few cen-
turies before ca. 9,000 years B.P., followed by gradual desiccation to ca. 4,500
years B.P. Data currently available do not permit subdivision of this interval.
Differences of hydrogeology and morphometry amongst and within basin types
complicate the interpretation of hydrological response to pluviation in the
Dakhleh region.

The full text of this paper appears under the same title in Quaternary Research vol. 32 (2): 1989,
pp- 139 - 152. For copyright reasons it could not be included in this volume.
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Sahel in Egypt: environmental change
and cultural development in the
Abu Ballas area, Libyan Desert

In order to complete the planned transect between the Mediterranean and
the Sahel zone (Kuper 1988; 1989a), B.O.S. fieldwork in 1985 and 1987 was con-
centrated upon the area of Abu Ballas, in southwestern Egypt, about 500
kilometres west of the Nile. The region is named after a small, conical hill which,
curiously enough, can be found even on large scale maps. Among thousands of
similar hills this one has the advantage of being named by John Ball, who
passed through this practically unknown part of the Libyan Desert during a
geological survey in 1918 (Ball 1927: 122). At the foot of that inconspicuous
sandstone cone - approximately 200 kilometres southwest of Dakhla Oasis - he
discovered over one hundred big jars, which led to the Arab name of the site:
“Father of Jars”” or “Pottery Hill"”. The ceramic material has been dated by dif-
ferent authors partly to the Late Predynastic or Early Dynastic period, partly to
the Ramesside Dynasty of the 12th century B.C. Recently French excavations at
Balat near Dakhla uncovered jars of a quite similar shape in mastabas of the VI
Dynasty. At the time of discovery the pots were still lying well arranged in a
closed band at the northern foot of the hill. The Frobenius Expedition of 1935
(Rhotert 1952: 70) found the original arrangement already destroyed, and in
1985 nearly all of the complete jars had disappeared (Kuper 1989b: 19).

Pharaonic Egyptian influence can also be detected in two rock engravings
below the top of the hill, which were discovered by Prince Kemal el Din in 1924
and later recorded by Hans Rhotert (Rhotert 1952: Table XXXVI; Kuper 1989b:
20). The first, showing a hunter aiming at a gazelle, strongly resembles Egyptian
wall paintings — an impression which is particularly stressed by the costume of
the man. The same can be stated in the case of the nearby engraving of a cow
suckling its calf, a motif quite popular in Early Dynastic Egypt. If this most
barren part of the Desert was still included in the Egyptian world at a time when
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desertification was already far in progress, then the more remains from the
Neolithic could be expected there.

On his way from Dakhla to the Gilf Kebir in 1932, Ralph Bagnold passed
through that area following a southwest oriented escarpment which has not yet
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Fig. 1. Site Westpans 85/52. 1-3: perforators; 4: isosceles triangle; 5 - 7: notched trapezes; 8- 9:
refitted microburins.
Site Mudpans 85/50 - 1. 10: pendoculated arrow head; 11 - 13: trapezes; 14 - 16: isosceles triangles.

been reported on topographic maps but is clearly visible on satellite images. In
his report he mentions a “chain of ancient lakes” that he describes as “one nearly
continuous Neolithic site” (Bagnold et al. 1939:283). While the western part of the
escarpment is formed by high cliffs with picturesque yardangs at their foot, this
range is much lower further eastwards and altered by erosion into thousands
of inselbergs.

It was here that members of the B.O.S. expedition of 1983 — on their way back
from the Gilf to Kharga - rediscovered by chance one of Bagnold’s sites in a
position where, from his observation, the term “mud pans” is printed on the old
British 1 : 1,000,000 map. Since finding a name for a prehistoric site in the desert
is always a problem, this term was chosen for the main excavation field there.
Another smaller pan, lying in a similar topographical position 50 km further
west, was named “Westpans”’.

Although only limited work has been done there, this short overview has to
start with Westpans site 85/52 which technologically had an Epipalaeolithic
appearance and, by its radiocarbon date of 8,700 £ 190 b.p. (KN 3671; corrected,
not calibrated), represents the oldest archaeological complex in the Abu Ballas
area so far. The site consisted of four relatively well defined accumulations
of artefacts and bone splinters. The 952 stone artefacts, mainly made of chert,
were analyzed by Andrea Hahn and comprised 75 microliths and 117
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microburins (Hahn 1990). This observation, and the fact that more than 30 per-
cent of different raw materials could be refitted, support the interpretation
of this place being a hafting and retooling site. Special mention has to be made
of a specific type of trapeze, characterized by a broad notch (Fig.1:5-7).
Comparable types appear sporadically in the Capsian culture but do not allow
any further conclusions (Vaufrey 1955: 199, 317; Cadenat 1963: 98 - 99; Mateu
1970: 162).

At “Mudpans” the main excavation was situated at the northern edge of the
playa where most of the sites are between or on top of the inselbergs on the
slope of the escarpment. Within the mapped area of 800 to 350 m (Fig. 2) four
separate settlement areas have been studied, all covering a timespan of more
than 2,000 years.

Site 83/39 on the edge of the playa is the oldest one within the whole excava-
tion area. There is a quite limited test excavation followed the surface layer of
artefacts up to 20 cm into the playa sediment. Apart of a single bone of a giraffe,
hare and gazelle could be identified among the faunal remains. The stone
artefacts are not very diagnostic and consist mainly of small flakes. Only a few
retouched blades and bladelets could be found, and among these only two tri-
angles. Three radiocarbon measurements date this site to about 8,200 b.p.

Just slightly larger was the test area at site 85/56, some 500 metres further
north, but it provided a much greater amount of different material and even
some unexpected settlement features. At 20 cm below the surface the excavation
uncovered quite clearly defined circular structures, which could be traced down
to T metre depth. It was clearly visible that the relatively soft sandstone had
been broken by following its natural cracks and structures. In one case carvings
and scratch-marks in the sandstone might well be interpreted as traces of these
activities. With a diameter ranging from 2.5 to 3 metres the dimension of these
holes correspond close to other settlement structures like the systematically
arranged features at Nabta Playa site E 75 - 6 (Wendorf and Schild 1980: 131).
Both might have served as the lower parts of dwellings whose superstructures
left no traces.

The sediment consisted mainly of loose, grayish sand mixed with sandstone
fragments, rubble and cultural remains. No clear stratigraphy could be iden-
tified, but near the bottom a burnt layer has been found. Artefacts appeared
throughout the whole sequence, but in remarkably higher frequency in
the uppermost levels. Bones and charcoal are relatively well preserved. Among
all 1600 bones analyzed by Wim van Neer, Gazella dorcas and damna
are dominant, followed by Oryx and, to a much smaller extent, ostrich, turtle,
hare and fox; domestic animals are missing. Besides a series of radiocarbon
dates grouped around 7,500 b.p. (not calibrated) the charcoal identified by
Katharina Neumann provided some instructive information about the vegeta-
tion of this phase.

The other organic material comprises ostrich eggshell beads and fragments,
which are partly decorated, some of them obviously the orifice fragments of
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eggshell bottles (Fig. 3: 7 - 12). Some Aspatharia shells from the Nile and some
modified Cowrie shells from the Red Sea indicate connections over more than
700 kilometres to the East.

The pottery shows mainly complete decoration of the surface applied in a
rocker stamp technique by using a square toothed comb instrument (Fig. 3 and
4). So far it seems to be the northernmost outpost of this Khartoum-related type
of decoration, otherwise found in the Nile Valley, for instance at the Dongola
Reach (Shiner 1968: 773, 784; 1971: Fig. 17), and also on some sherds from Nabta
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Fig. 4. Site Mudpans 85/56. Decorated vessel fragment.
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Fig. 5. Site Mudpans 85/56. 1: arrow head; 2 - 7: segments; 8 - 13: isosceles triangles; 14 - 15: trape-

zes; 16 - 20: perforators; 21 - 24: scales pieces; 25 - 28: bilaterally retouched blades.
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Playa sites E-75-7 and E-75-8 (Wendorf and Schild 1980: 149, 156). These are ob-
viously of a much coarser fabric and dated somewhat later, to the Middle
Neolithic around 6,800 b.p. While the decorated sherds appear throughout the
whole sediment, the undecorated ware is limited to the upper strata. Its fabric
and the notched rim may allow us to ascribe them to a later phase, which also
seems likely for a small part of the stone artefacts.

About 65 percent of these were found on surface and subsurface while the
rest of it came from lower levels, associated with the bulk of the decorated
ceramics. The material which has not yet been studied in detail, comprises tri-
angles, segments and trapezes as well as meches de foret, lateral retouched blades
and a large number of scaled pieces (Fig. 5). The latter and also some scanty in-
dications of surface retouch seem to correspond to Middle Neolithic sites further
north in the Great Sand Sea (Klees 1989).

Comparable material seems to exist at the neighbouring site 85/50 on the
lower slope of a prominent, more or less boat-shaped hill. Twenty two mostly
circular stone structures with a diametre of 2.0 to 2.5 m were documented there,
built of slabs, partly still standing upright. One of the stone circles was com-
pletely excavated and showed up to 60 centimetres of standing walls. After the
stones had been removed, a shallow trough became visible in the centre ob-
viously worked out of the base rock and resembling the dwellings of the nearby
site 85/56.

The excavation provided a large number of charcoal samples that Katharina
Neumann could ascribe to 10 different species of trees, all of them belonging to
the modern flora of the Sahel zone. The six radiocarbon dates so far available
cluster around 6,800 b.p. This is in correspondence with the few undecorated
potsherds from the excavation, whose fabric is the same as that from the upper
level of 85/56. Besides some retouched flakes and a small tanged point the stone
tools mainly consist of triangles which are well in accordance with the proposed
Middle Neolithic age of the site (Fig. 1: 10 - 16). In addition the hill bears 28 dif-
ferent rock engravings representing animals like giraffe and gazelle as well as a
number of geometric designs. Although some of them are found on slabs belonging
to stone circles, a chronological relation between them could not be established.

Some further engravings, especially giraffes, have been found at a small con-
ical hill nearby. Four test excavations carried out in the surroundings (site
85/51) uncovered a knapping site representing two different phases and some
eroded pits containing a larger number of bones. The spectrum of the stone ar-
tefacts corresponds closely to that of site 85/56. This excavation provided the
youngest dates of the Mudpans area. They come from the area southwest of the
hill where also nearly 300, mostly fragmentary, grinding stones have been
mapped. Together with these several large milling stones were found showing
regular notches at the rim, which could possibly have served for lying them for
transportation. Those slabs with notches are also known from a later context in
the Gilf Kebir and the Lagiya area in Northern Sudan.

Their distribution corresponds to that of our so far latest artefact complex in
the Abu Ballas area which leads us again to Westpans. Here on the extended
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surface site 85/54 we were able to map more than 15 specimen of that special
type of grinding stone, that is characterized by a carefully shaped handle and
has been named the “Gilf” type (Kuper 1981: Fig. 29; Schuck 1988: Fig. 4), be-
-cause it was found there first and in considerable number (Fig. 6). In the Gilf
Kebir it covers the time range of the Late Neolithic burnished pottery of the
sixth millennium b.p., whose decoration mainly consists of a horizontal herring
bone pattern, applied by a fine comb instrument (Kuper 1988: Fig. 3). Like the
grinders this can also be found in the Laqiya area in the Northern Sudan
(Schuck 1988: Fig. 2: 1), where it persists for more than 1000 years longer and
can be followed into the A-Group of the Nile Valley, providing good new
evidence for the discussion of its origin.

Turning back from the later development in the South to the early settlement
of the Abu Ballas region, in the area of Mudpans its evidences can be followed
through more than two millennia from about 8,500 to 6,500 b.p. (Fig. 7). Our
summary of the Holocene sequence starts at site 83/39 at the playa border.
Dated to the time of El Ghorab (Wendorf, Schild and Close 1984: 7) its artefacts
are too scarce to allow any detailed comparison, while the limited information
that comes from the botanical remains seems to indicate a moister, but cooler
climate than in the following period.

This subsequent period is somewhat better known from the rock-dwelling at
site 85/56. It seems to reflect a growing influence from the South, as far as the
botanical remains are concerned, but also with respect to the ceramics which con-
nect this site to the Khartoum complex. The Sahelian environment is even more
present in the following phase, represented by site 85/50, where the charcoal
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according to their radiocarbon dates demonstrate the environmental change in the Abu Ballas area
between 8,500 and 6,500 b.p. (dates not calibrated).
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remains comprise several southern species, obviously as a consequence of a war-
mer climate with sufficient rainfall. This might have been preceded by a period
of lower precipitation shortly before 7,000 b.p., which is indicated by climatic
data from elsewhere, and by a general lack of dates in our radiocarbon list.

For this final part of the Mudpans sequence, the reconstruction of the en-
vironment at around 6,800 b.p. as it has been proposed by Katharina Neumann
(Neumann 1989a: Fig. 37; 1989b: Fig. 7), shows that the acacia desert scrub,
which represents today the typical vegetation for the latitude of Khartoum,
reached into southern Egypt. At the same time Abu Ballas was enjoying a con-
tracted vegetation similar to that of today’s Wadi Howar, some 800 kilometres
further south. But these favourable climatic conditions do not seem to have
lasted very long. There are strong indications that they end in a new arid period
starting around 6,000 b.p. The dearth of radiocarbon dates suggests that from
this time on a break of settlement must have happened from the Siwa area
southwards through the whole of western Egypt. According to the vegetation
map for the time around 5,700 b.p. (Neumann 1989a: Fig. 39; 1989b: Fig. 8),
wetter conditions did not return to this part of the Libyan Desert where the
prehistoric settlement came to a definite end. Only in the Gilf Kebir was the
deadline somewhat postponed, while in the Fayum and in the Nile Valley
Neolithic life started to flourish.

What do the Mudpans results tell us about the environmental impact on the
economic development in the Libyan Desert? As Figure 7 shows, the animal
bones comprise mainly the typical prey of desert hunters like hare, antelope and
gazelle. With respect to gazelle, however, the total of faunal remains shows a
remarkable change in the proportion of different species: while Gazella dorcas is
the only one in the early phase, in the following period it is still dominant, along
with the Gazella dama, which is three times as big as the Dorcas. This is well re-
presented, and even the Oryx antelope appears with 10 percent. For the last
period the situation is reversed and the assumed favourable ecological condi-
tions might well be confirmed by nearly 50 percent Oryx, while Gazella dorcas
has decreased to only 15 percent. Finally: among the more than 2,000 bones
identified by Wim van Neer, there appears not one single domesticated animal.
So the gazelle engraved at Abu Ballas has its place here, whereas the cow at its
side below the lonesome hilltop is still wondering how she came into this barren
desert.
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Neolithic settlement patterns in the
Gebel Kamil area, Southwestern Egypt

From 1980 to 1985 the B.O.S. research group of the University of Cologne,
financed by the German Science Foundation, conducted several expeditions into
the Eastern Sahara of Western Egypt and Northern Sudan (Kuper 1981; 1988).
In 1983 the surveys were carried out in southwestern Egypt near the Sudanese
border. In this area, a high conical hill, Gebel Kamil, is a widely visible
landmark. This quartzitic inselberg (Sabaya formation) rises abruptly from a flat
dune covered sand sheet to more than 300 feet (Fig. 1). To the south there is an
elongated east-west orientated basin structured by several small depressions

Plateau
Djebel Kamil

Plateau

Fig. 1. Major excavated or tested Gebel Kamil sites;
1: 83/28-1; 2: 83/28; 3: 85/64; 4: B5/54; 5: 85/58; 6: 85/68; 7: 85/59; 8: 85/67; 9. 85/65; 10: 85/66.
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and a quartzitic hamada. In its deeper slopes a granitic formation (red granite)
has been exposed with its characteristic rounded and dome-shape block fields.
The basin may be a deflation depression but its orientation indicates that it has
been a part of the tertiary “Radar” fluviatile system of the Sahara (Wendorf et al.
1987). Minimally it dates to before the Acheulean because four sites with hand-
axes have been found to the north of the major deflation basin. No Old or Mid-
dle Palaeolithic has been discovered on the basin floor. A recent fill of the basin
can be assumed which does not exclude erosional processes having removed the
Palaeolithic sediments.

During the 1983 survey a number of Neolithic surface sites were found in
various parts of this basin. But a small test excavation in a granite rock shelter
seemed most promising: starting from surface finds, artifacts and pot sherds
occurred up to 40 cm in depth. Therefore the stratigraphy was expected at this
point, made more interesting by the fact that, in front of the granite blocks,
surface finds extended well into the north-south running wadi. In the 1985
campaign, the excavation of this rockshelter and the adjoining area was one of
the major research goals. Extensive surveys conducted by car and on foot added
a number of other Stone Age sites in the Kamil area.

General approach

A short summary of the theoretical background treated here is presented.
According to cultural ecological theory it is assumed (Steward 1977) that
climatic change influences human settlement patterns and economies. But it has
to be stressed that the casual relationship between climatic change and cultural
response as visible in the archaeological record is not proven. Intra-site and
inter-site variation can be used to test the influence of change and adaptation to
changing environmental conditions.

The settlement and subsistence pattern is treated here as the relationship of
man with the landscape. As has been stressed by many writers (i.e. White 1985;
4), a settlement pattern and subsistence strategy cannot be reduced to its ecological
aspects. Technological, social and ideological factors have to be considered
as well. In order to understand settlement pattern and subsistence strategies,
the past and present natural environments have to be discussed, a background
to the Neolithic of the area must be presented and then the research results be
developed in light of theoretical and methodological considerations.

The relationship of environment as characterized by topography and the
natural resources has been analyzed by Higgs and Vita-Finzi (1972) and Vita-
Finzi (1978) using an ethnographic model derived from the !Kung bushmen as
to the catchment area utilized. Whether or not this hunter-gatherer model may be
used for Neolithic economies is questionable. An analysis of site location in rela-
tion to relief and site function as deduced from the artifacts and the features can
provide indications of landuse. Unexcavated surface sites rich in material cannot
be used to infer residential sites used by a large group of people in contrast to
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small sites with few artifacts which have been used for a special purpose for a
short period by few people. This simple equation, often used in archaeology,
surely is not valid except under the most controlled conditions. Rich sites may
correspond to a repeated short-term occupations by few people. Sites poor in
remains may have been settled by people who did not leave much trash
depending on activities, technology or refuse disposal. However, from an
ecological point of view, a site rich in material, no matter how often and how
long occupied, should signal a special location in the landscape. Though social
and ideological reasons may sign for this intensive reoccupation, certain natural
resources can be responsible and have to be sought first. The occurrence of ar-
tifacts in sites does not necessarily mean that related activities were executed
here. Lithics and expedient tools and the locale of their abandonment does not
always correspond to the place of their use (Binford 1976: 242). There is probab-
ly a difference as to heavy, barely movable artifacts, Binford’s “site furniture”
like grinding stones. These may be produced at special raw material sites, but
once moved, they are left in the site and used during the subsequent occupation
until the area is abandoned or the grinding stone is unusable.

Past and present environments

The research conducted in the Kamil area is preliminary, most of the material
has not yet been analyzed. Therefore the goal of this paper can only be to state
the problems and present hypotheses will have to be tested in future field work.

The numerous surface sites in the Gebel Kamil area can be the focus of our
analysis as long as the surveys have produced a usable sample and if the visible
sites represent a statistically significant proportion. The surveys have been in-
tensive in a one to three kilometer radius around the base camp near site 83 /27
during the 1985 campaign. It can be assumed that between 50% to 80%
of all surface sites have been discovered during the intensive surveys in the
small area.

The deflation which uncovered the Neolithic sites has been rather recent.
Generally the lithics are relatively fresh without or only moderately dulled,
rounded or abraded edges and surfaces. Ceramics are relatively well preserved
with the exception of site 85/67 where they occurred in small fragments with
heavily wind abraded edges. This supports the assumption that the deflation in
the Kamil area is rather recent. The humic top soil has probably been eroded
rather lately resulting in a destruction of bones and some ceramics, and in a cer-
tain dispersal of the sites situated in the valleys and on the slopes. The erosion of
the granite blocks did not change them appreciably during the last 4,000 years:
the sediments below the blocks as excavated in the site 83/28-1 consist of a
sandy matrix rich in feldspar on the pediment. The rock face buried by this
pediment does not exhibit a marked change in extension nor form. The waste
from the granitic rocks has been swept over the small wadis and into the main
basin. Even if today, the Kamil area is extremely arid, some water erosion may
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have been active in addition to deflation. The artifact accumulation of 83/27, in
a valley fill without any evident structuring, may be a redeposited site originally
situated farther upslope, which surely did not move any great distance. If this is
so, the site must have been slightly displaced, but probably not with much
water, because the artifacts are rather fresh.

The present day environment of the Kamil area is that of an arid desert prac-
tically devoid of vegetation. No surface water is available. Animal life is restric-
ted to snakes, scorpions, desert rats and some insects. Several dead mummified
barbary sheep partially buried, seem to have died in the recent decades indicat-
ing worsening climatic conditions. The limited excavations give to date some in-
dications of prehistoric environments, mainly derived from fauna. These must
be supplemented with data from the Gilf Kebir (Kuper 1981; Kropelin 1987;
Haynes 1982; Neumann 1987) to the North and the Bir Kiseiba (Wendorf et al.
1984) to reconstruct the climate of the Early Holocene.

The Bir Kiseiba Early Holocene climatic sequence (Wendorf et al. 1984: 405)
consists of 3 humid Playa phases:

1: 10,000 to 8,200 B.P.,
II: 8,100 to 7,900 B.P.,

[II: 7,700 to 5,400 B.P.

Each of these is separated by an arid interval. There is no direct agreement
with the neighboring Nabta sequence nor with the local changes between dry
and more humid phases from the Gilf Kebir (Kuper 1981: 231 - 236) nor the
more distant Paleo-Chad basin. In the Wadi el Akhdar of the Gilf Kebir, Playa
sediments have been dated to 9,400 B.P. Playa sediments with evident root
structures are dated to 7,750 B.P. and a site on the surface to a later period ca.
5,700 B.P. The 4 m section indicates 7 humid and arid phases ending by 5,000
B.P. Kropelin (1987) gives a less dramatically fluctuating climatic reconstruction:
between 9,500 and 6,000 B.P. the climate was arid but showed rare heavy rain-
falls, the period between 6,000 to 5,000 B.P. less arid with rains up to 100
mm/year. To the south of the Kamil area rain was more intense, as assumed
by the presence of a snail-limicularia (Haynes and Mead 1987). It is therefore
possible that the Kamil area was not as dry as the Gilf Kebir with somewhat in-
termediate climatic conditions. Charcoal remains analyzed by Neumann (1987)
give similar results of rather arid conditions with a reduced vegetation and a
slightly more humid period around 6,000 B.P.

'A few radiocarbon dates for the Kamil area have been processed, whose
results correspond to the sequences established for the neighboring northern
and eastern areas:

83/28-1 (Abri) ostrich egg shells 4,310 + 65 B.P. (KN-3975),

85/58-2 surface site, ostrich eggs 6,520 + 70 B.P. (KN-4031).

The first date compares well to the late occupational period of the Wadi Shaw
in the Sudan, whose dates are grouped between 4,000 and 3,600 B.P. It also
corresponds to the last settlement in the Wadi el Akhdar, site 80/14 (Kuper
1981: 248). In the general radiocarbon histogram for the Western Desert (Kuper
1988: Fig. 9) it falls into the Phase D. As it comes from near the surface, it may
also as well be the last occupation of the Gebel Kamil area.
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Table 1
Faunal remains from Neolithic sites of Gebel Kamil area.
Faunal remains Sites
83/28-1 85/57 85/59-1 85/59-2 85/68 Total

Gazella dorcas 1 3 1 1 6
Large bovid

(cf. Oryx) 1 3 1 3 8
Unident. mammals ? J 478 245 186 16 945
Total 27 454 246 190 i 959

The earlier date fits the presumed favourable climatic conditions much bet-
ter. At the same time, it indicates that the late prehistoric occupation may have
spanned — with long interruptions - the time between 7,000 and 4,000 B.P.
Environmental data are restricted to one floral determination of acacia by
K. Neumann and the faunal determinations by W. van Neer which are the only
means to reconstruct the environment during the human occupation of the
Gebel Kamil area. Five sites yielded the remains of Gazella dorcas and a large
bovid, cf. Oryx (Table 1).

The Dorcas gazelle has a wide distribution in the Sahara where it prefers dry
savanna to desert environments. Its habitat is characterized by a scarcity or even
absence of water, low humidity and extreme temperatures. If the large bovid is
indeed the Oryx, its environmental characteristics are similar. It forages often in
company of the Dorcas and Dama gazelles, the latter surprisingly missing from
the faunal list. This may be due to the small numbers. These wild animal forms
identified point to an environment of desert or dry savanna where ephemeral
grasses that spring up after rain on dry sand and gravel may have provided the
pastures for the Dorcas gazelle and possibly the Oryx. Both species can do
without water for a limited period at least, but a prolonged human occupation
of the Gebel Kamil area could not. Vegetation had to have been present at low
level: some acacia, seasonal grasses and sufficient ground water in the basins
accessible for a human occupation.

Cultural chronology

The Neolithic in the Gebel Kamil area is characterized by rather hard-
burned, fine-grained pottery, red to strong brown (7.5 YR 5/6 to 10 R 4/6), with
an impressed comb decoration. The motif is a herring bone design of vertical or
oblique lines, delimited by horizontal lines (see Fig. 4: 10). The fine tempered
potsherds are dated in the Gilf Kebir area to the 4th to 3rd millennium B.C. and
named “Gilf pottery” by Kuper (1981).

The stone technology is based on flakes and large, long blades, made from
quartzitic sandstone, and on a fine-grained creamy opalic flint. The latter has
been used to produce triangular microliths, segments or small, narrow per-
forators made by abrupt retouch. The blades served as blanks for end-scrapers
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and denticulated blades. Some of the attributes correspond to those described
by Wendorf et al. (1984: 416) for their Middle Neolithic. Generally, only in-
dicators for a Middle or mainly Late Neolithic exist. Comparisons with other
regions are not possible at this stage of the analysis. The special handstones with
a longitudinal groove as described from the Gilf Kebir as the Gilf type (Kuper
1981: 251 - 252) also occur in the Kamil site of 85/67. Thus links may be more
pronounced with the Gilf Middle to Late Neolithic than with the northern
Sudanese Neolithic of the Wadi Shaw and Wadi Sahal (Schuck 1988).

The sites

Generally, the size of the surface scatter and the amount of artifacts give in-
dications on the use of the landscape. At this stage of the study, only medium
and small sites are distinguished. Large sites which contain several tens of
thousands of artifacts and many hundred tools are apparently not represented.
Both large and medium sites are difficult to ascertain, however. Without spatial
analyses and refitting the record will not be sufficiently fine-grained to allow us
to distinguish several superimposed short-term occupations from single, extended
and extensive occupations.

A total of 27 sites has been discovered of which 10 were partially excavated
(Fig. 1). These will be described briefly.

Site 83/28

This surface site is situated in a small north-south running valley which
transverses the granitic belt. As to its surface area and wide artifact spread it is
one of the largest sites in the Gebel Kamil area. Its tools consist of large blades
and flakes which served as blanks for end-scrapers, laterally retouched pieces,
burins, denticulates. Smaller blades were transformed into perforators. Micro-
liths are rare and comprise trapezes and segments. The pottery is the incised
red-brown Late Neolithic one. Two upper grinding stones of the Gilf type are
also present.

Site 83/28-1

This is a rockshelter in the granitic belt, discovered and tested in 1983.
A small surface was excavated in 1985. The assumed stratigraphy consists only
of surface finds and some artifacts in the sandy sediment rich in feldspars dis-
persed over more than 40 cm. No accumulation in levels could be discerned,
except for irregular clusters and a gradual decrease of finds (Fig. 1). Careful
inspection of the sediments during the excavation revealed that some of the deep
occurrences were associated with animal burrows, barely visible in the uni-
formly colored sand. It is therefore probable that the stratigraphy is indeed due
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to the vertical dispersal in sandy soils (Cahen and Moeyersons 1977), where
strong disturbances occur due to the nature of the soil and the presence of roots
and burrowing animals. This had to be tested by the final analysis of the artifacts,
e.g. through refitting.

The finds themselves consist of debitage, some microliths and decorated pot-
sherds. The microliths are composed of segments, some irregular, trapezes and
triangles, some very small.

Site 85/58

This large surface scatter of artifacts and potsherds, grinding stones is
situated on the southern slope of the main depression. It is as rich as the site
83/28. The rather dispersed finds indicate an intensively reoccupied site. Upper
grinding stones in situ near lower ones suggest that the site is at least partly
intact. Besides some denticulates, segments are the main distinguishing element
in its artifact assemblage.

azd

Nodule a Nodule b Nodule ¢ Exotic
Material

0 25cm

Fig. 2. Cache of blades at the 85/65 site near Gebel Kamil; a - d: nodules 1 to 4.
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Site 85/57

This surface site, tested, is situated on the northern slope of the depression
(Fig. 1). Large end-scrapers and denticulates on blades are the typical stone tools
for this site as well as a grinding stone of the Gilf type.

Site 85/65

This site was discovered during a car survey in 1985 in a flat deflation
depression southeast of Gebel Kamil (Fig. 1). On the surface measuring 55 by
40 cm (Fig. 2) 25 blades are concentrated which consist of 32 parts. Eleven of these
can also be refitted on the dorsal surfaces originating from 4 nodules or cores

.

Fig. 3. Gebel Kamil, site 85/65. Blades from cache.

(Fig. 3). The tight spatial cluster indicates that the blades were originally in a
container. The 25 blades do not show a marked standardization in their dimen-
sions. It is assumed that these were not blanks for tools like end scrapers,
denticulates or points but their use was to be that of cutting instruments.
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Site 85/67

This medium sized site is situated at the mouth of a small tributary valley to
the main east-west depression. From west to east four major artifact concentra-
tions contain Neolithic with pottery, an upper grinding stone of the Gilf type,
end-scrapers (Fig. 4: 8), perforators (Fig. 4: 9) and transverse arrowheads (Fig. 4:
1 - 7), handaxes and crude flakes, bifacial points and Levallois cores. Though
some overlap exists, there are distinct accumulations of spots where bifacial
points have been produced. Four accumulations of differently colored quartzitic
sandstone flakes indicate flaking spots for bifacial points.

Detailed information is not yet available for all of these sites, but there seems
to be no preference for special topographic features (Table 2).

o &
PO
v \"‘-“;:'/"’
ot et

S 10

Fig. 4. Gebel Kamil, site 85/67; 1-7: transverse arrow heads; 8: end-scraper; 9: perforator; 10
decorated potsherd.
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Table 2
Topographic setting of the Gebel Kamil sites.
Top feature sediment Sand Debris Total
Slope 6 4 10
Plateau 2 2 4
Depression 5 2 9
Total 15 | 8 23

The surface sediment is mainly sand, even on the slopes where debris,
including Serir and Hammada, are slightly, though not significantly, more
numerous. As to size, there is a clear separation: on the slopes there are usually
small sites, less than 80 m x 50 m, the size of the sites in the depressions centers
between 100 m to 200 m in diameter. There is one exception, a site on a gentle
slope — 83/28 — estimated at 600 m %200 m. Whether this value represents an
overestimation or the site has been enlarged by deflation and erosion, cannot be
ascertained. The variability in site size points to a widely differing use. An es-
timation of the site function and occupation is analyzed by the artifact presence.
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Fig. 5. Presence of major artifact classes in the Gebel Kamil sites. The surveyed sites with K and
a number have not been included on the map - Fig. 1.

Two different sets of data have been used. The first (Fig. 5) provides a
general presence/absence table of core artifacts like pottery, lower grinding
stones, ostrich eggshells, stone tools and upper grinding stones. The omni-
present debitage category has been omitted. The best fit exists between the easily
visible lower and upper grinding stones; pottery is found in less than half of the
sites as are ostrich eggshells. The presence of stone tools in these sites depends
on the deflation and the quality of the survey, so they are mainly missing in the
unexcavated sites. Data on stone tools exist for 10 sites, 6 of which have been ex-
cavated or tested (Fig. 6). End-scrapers and denticulates, mainly on large blades
or flakes are well represented in most of these sites. Pointed blades and most of
the microliths occur in the excavated/tested sites only, an indicator of their bad
visibility on the ground during surveys. Segments, trapezes and transverse ar-
rowheads are well represented as are small thick perforators; triangles come
from two of the more intensively excavated sites. If a breakdown of this figure
is possible into classes of sites, it should be placed between the sites with
exclusively end-scrapers and denticulates and those with microliths in addition.
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end - scraper

blade

denticulate
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arrowhead
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Fig. 6. Presence of tool types in the Gebel Kamil sites.
The shaded columns represent sites where excavations took place.

Features on the surface are rarely visible, only three (K45, 85/66 and K25)
gave accumulations of burnt stones, 8 dense artifact accumulations provisional-
ly interpreted as knapping spots and one a hearth.

Conclusions

Only a hunting economy is visible archaeologically from the animal bones.
The presence of grinding stones in the large sites may point to plant use, but
ethnographic information indicates that these can also be used to grind dried
meat. If cattle, sheep or goats were present, it can only have been in small num-
bers. If they were the main food, blood, milk and meat producer, they should be
better represented in the archaeological record. The absence of very large and
rich sites and the time span covered, the 4th to 6th millennium B.P., points to an
ephemeral settlement of the Gebel Kamil area during the more favorable
climatic episode of the Middle Holocene. The late radiocarbon dates for the site
83/28-1 show that even during the late dry phases the area was not completely
abandoned. The apparent lack of Early Neolithic sites compared to the Wendorf
sequence can be attributed to the preliminary research, but may also depend on
geomorphological events and the local, casual availability of water in the Early
Holocene.

The settlement pattern comprises many different types of sites whose
vicinity does not favor a contemporaneous occupation. The variety indicates a
complex land use, possibly too complex for a purely short term occupation.
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An archaeological survey of the
Selima Sandsheet, Sudan

As part of the Western Desert so named by Haynes (1982: 631) the Selima
Sandsheet with an expanse of 60,000 square km covers a large area and was,
until recently, believed to be free or, in relation to other regions nearly free of
prehistoric remains. Now, that the exploration of the Western Desert has turned
from geographical to geological and archaeological studies, this view must be
revised. The archaeological work of the Combined Prehistoric Expedition around
Bir Kiseiba and Bir Sahara/Bir Tarfawi (Wendorf, Schild and Close [eds.] 1984),
the expeditions carried out by Haynes (1983; 1985) and the discovery of number
of buried features in Southern Egypt and Northern Sudan by the Space Shuttle
Columbia (McCauley ef al. 1986) gave reason to carry out the survey in the
vicinity of Burg et Tuyur (Fig. 1). In its first years, the mainly archaeological
B.O.S. project concentrated field work in the regions of the Qattara Depression,
the Great Sandsea and Gilf Kebir in Egypt and the Wadis Shaw and Sahal near
Lagiya Arbain and the Wadi Howar in Northern Sudan (Kuper 1981; 1986. For
the work in Egypt and Wadi Howar see reports of E. Cziesla, B. Keding, S.
Kropelin, R. Kuper, K. Neumann and W. van Neer, this volume). The Selima
Sandsheet was then only crossed to save time for the work in the Northern
Sudan but by comparing material from Gilf Kebir and Wadi Shaw /Wadi Sahal
sites it became obvious that there were very strong similarities in artefacts, espe-
cially in ceramic decoration and grinding-stones; for example comb-impressed
decoration below rims and grinding stones of the Gilf-Type (Schuck 1988; 1989).

In 1983 we discovered nearly 40 sites while crossing the Selima Sandsheet on
our way to Wadi Shaw and this gave reason for intensive survey in 1985 to fill
the gap in the North-South-Transect of the B.O.S. Project. The area is generally a
featureless flat sandsheet with some variation in the south near the rock of Burg
et Tuyur. There it is undulation because of long sand-ridges running northeast-
southwest with, between the ridges, elongated depressions. Sometimes small
and low outcrops of quartzite and brown chalcedon occur in such depressions



238 WERNER SCHUCK

- .
-
.
L . . .
Fhe e
.
-
.
. . 4 o
» e ° . " ..
= 3
. . . s . . .
L . . * . . . °
.
.
L
L |
-0 ge . BT R ° Pt =
o 8 o - 8578
R ® .0 .
‘e
.
=9 .3 . L
" e oW L & swo *°
.
.
L ]
.
-0 . 85786
i = o e =
5 L]
83100 ]
(@) o
v
0 ng: s ks us{a}n = . 210
e - L .
BS /B8 ;
L]
wsiar .
pssrg B9 ]
.
" Ci). s 5 8semes - « s ot . ‘. e .
® e
T} s @ -w-ou.‘_....
. .
Burg et Tuyur
. ®
. ? B5 /8
% s+ oD 0 . sevs s @ o) .
Sties e [ *e Qeg , o HE
.
-
’ 8578 %
o " s s . e ow s -
® . * g *= L]
i i *« 1-100 ® 120 - 10000 @ 11000 — 200000 qm
3 o
QO Site ® Survey Locality 28°|

Fig. 1. Survey Area in the Selima Sandsheet with sites and survey localities.



A SURVEY OF THE SELIMA SANDSHEET 239

and were much used as raw material sources as indicated by thousands of ar-
tefacts. East and west of Burg et Tuyur Barchan dunes running from Northeast
to the Southwest rise to a height of more than 10 m.

The northernmost corner of the survey grid was 45 km N of Burg et Tuyur
(Fig. 1). This point is north of the subsurface Wadi Moktafia (McCauley et al.
1986: 627 - 628) and the survey covered most of the width of this wadi and the
southern part of the space shuttle sweep across southern Egypt and Northern
Sudan. The base line of the Survey was 10 km south of Burg et Tuyur. From the
northern point on the survey was conducted in eleven parallel W-E or E-W runs,
spaced at 5 km intervals. An area of 1200 sq. km was covered and a linear dis-
tance of 260 km by two cars. 285 archaeological sites were located within this
area, and each was examined by two or four archaeologists. Because of the
surprising number of sites and limited time (only 10 days for survey and test
excavations) this description of sites and registration of artefact-types is only a
preliminary one.

Sites of two main types are associated with the sand-ridges and the depres-
sions: Palaeolithic and Neolithic. The palaeolithic artefacts — mainly handaxes -
occur in the bottoms of some depressions; they are extremely aeolized, indicat-
ing a long period of exposure on the surface and will not be further considered
here. In most cases the Neolithic sites occur in the same positions, on top and
along the northern slopes of the sand-ridges, also in the bottoms of the depres-
sions. A few sites occur on very low dune ridges as long artefact scatters with
concentrations at intervals only two or three metres above the surrounding sur-
face. Most of the sites assigned to the Neolithic are very small, some included
only a few artefacts or 50 to 100 pieces in an area of 10 sq. metres, and represent
the working of one or two cores. The artefact types are limited and undiagnos-
tic. Probably they represent short-time camps — overnight or possibly longer
stops by small groups — as was suspected for such small sites discovered during
the survey near Bir SafSaf (Wendorf and Close 1984; Wendorf et al. 1987).

On the other hand some large sites cover an area ranging from 10,000 to
more than 100,000 sq. metres with thousands of artefacts. Within the larger sites
dense artefact scatters represent the working of cores of different raw materials
(mostly quartzite but also chalcedon). Between these working areas general and
regular artefact scatters occurred. There were also variations in the pattern of ar-
tefact types, normally retouched tools were limited to flakes, but some sites had
blades and bladelets. Grinding-stones occurred more frequently at these larger
sites than at the smaller ones. Ostrich eggshells were also found here frequently.
One single find of a complete ostrich egg with a hole on one side could be seen
as a water bottle and some other fragments may have been also remains of
broken water bottles.

Faunal remains were very rare except in one case where a pit in the vicinity
of a large site yielded many bones, including ostrich, wild cat, giraffe, dorcas and
dama gazelle, oryx and sheep /goat (determinations by Wim van Neer, Tervuren).

Ceramics were very rare, only a few sherds being found in a poor stage of
preservation. The absence of ceramics is ascribed to erosion because sherds were
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Fig. 2. Burins and blades from site 85/73.

worn on one or on both sides to such an extent that thickness could not be deter-
mined and decoration was obliterated.

Artefacts were collected only from some of the larger sites, and included a
full range of blades and bladelet tools, microburins and geometric microliths.
Although a sample from site 85/73 was very limited in numbers with backed
bladelets, burins and large bilateral backed blades (Fig. 2), it was comparable to
site E-79-5, an example of Early Neolithic El Nabta Type (Connor 1984: 183)
dated around 8,000 B.P.

At site 85/74, some hundred metres to the East, a small excavation within a
dense scatter of artefacts produced a few large bilateral retouched blades and
many microliths (Fig. 3); after retouched bladelets, elongated scalene triangles
were the most frequent tool, while shouldered bladelets were common, and seg-
ments, borers, truncations and triangular points with basal retouch rare. Similar
artefact assemblages have been found on site 85/78 and site 85/79 separated by
a 400 m wide depression floored by a reddish soil similar to playa deposits,
6 km west of Burg et Tuyur (Idris 1988: Fig. 4 and 7). Probably water collected in
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Fig. 4. Triangular points, backed bladelets, elongated scalene triangles and segments from site 85/79.
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the depression made the area attractive. Both sites extend for nearly 500 metres
with thousands of artefacts including dense concentrations which gave the
impression of working areas. Because of their length and artefact numbers it is
suspected that these sites are reoccupied at different times. We found such large
heavy milling-stones on one of the sites posssibly deposited here to use them
again, when people returned to the locality.

Segments were the dominant tool type collected from site 85/79, but also
microlithic elongated scalene triangles, triangles and points occur (Fig. 4), while
blades and flakes are often notched and denticulated. Bone fragments collected
from the surface of the site yielded a radiocarbon date of 6,550+ 65 B.P.
(KN 3880. All radiocarbon dates were processed by the Laboratory of Cologne
University — Dr. J. Freundlich. The dates are uncalibrated). Because of nature of
the artefact assemblage — especially the elongated scalene triangles, segments and
triangular points — we have to take into account that more than one chrono-
logical phase is represented on these sites. There was one grave within the
scatter. The skeleton was buried in extreme contracted position, but without any
grave goods. First determinations (by Chr. Simon, Université de Genéve) sug-
gests it was a male between 40 - 50 years old with a height of 1.7 m. The dating of
this skeleton, 6,630 + 160 B.P. (KN 3646), fits well with the date just mentioned.

In a test excavation at Burg et Tuyur itself artefacts occurred to a depth of
1.2 m. At the lower level some Middle Palaeolithic artefacts were excavated, fol-
lowed by strata containing sherds assigned to the Lagiya-Type, very common in
Wadi Shaw and dated around 6,000 - 5,000 B.P. (Schuck 1988; 1989). Small well
fired and burnished but otherwise undecorated sherds from the surface could be
dated to the middle of the 4th millennium B.P. by comparison with ceramics
from the Wadi Shaw. The stone artefacts have not yet been studied in detail but
notched and denticulated pieces and microlithic segments dominate.

From 50 - 100 m north of this test excavation at Site 80/64-2 sample of tools
was collected (Fig. 5). The major tool types were segments and elongated
scalene triangles, backed bladelets and microburins were also frequent. Prob-
ably again an Early and Middle Neolithic phase could be identified here. Four
radiocarbon dates are available from the excavation: three of them are dated to
the beginning and the middle of the 6th millennium B.P. (KN 3705: 5,990 + 170;
KN 3706: 5,730 = 130; KN 3708: 5,690 + 140), while one from the surface dated to
the beginning of the third millennium B.P. (KN 3398: 2,990 + 250).

Comparable artefact assemblages had been excavated at sites in the Bir
Kiseiba area and also in the Nile Valley (sites DIW 53 and 5: Schild,
Chmielewska and Wieckowska 1968; Shiner 1968; El Kab II: Vermeersch 1978)
and the Dakhla Oasis (Wendorf and Schild 1977). On the other hand relation-
ships can be seen with the artefact assemblages of Ti-n-Torha East (Barich 1974;
1976; 1987 [ed.]; Close 1987: 63 - 85), where elongated triangles and segments are
frequent. Segments and triangular points have been seen as the diagnostic ele-
ments of the Middle Neolithic of the Eastern Sahara (Wendorf, Schild and Close
[eds.] 1984) so that most of the artefact collections from the Selima Sandsheet
could be ascribed to the Early or Middle Neolithic.
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Fig. 5. Microburins, segments and elongated scalene triangles from site 80/64-2 (Burg et Tuyur).
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Fig. 6. Sherds from different sites in the Selima Sandsheet.

In general sherds from different sites are very homogeneous in fabric and
decoration. The pottery is quartz-tempered and either reddish brown or greyish
red. Because most of the sherds are extremely aeolized and very small, only
globular bowls could be reconstructed (Fig. 6: 4, 7; 7: 2, 5). Two decoration tech-
niques were employed: impression and punctation, the latter as a series of round
dots. Impression otherwise was varied: parallel bands or rows of impressions
occur as well as rockerstamp motifs. On some sherds impressions are rectan-
gular (Fig. 7: 1, 7), while on other sherds they are more circular to long-oval (Fig.
6: 3; 7: 6). The motif of one sherd (Fig. 6: 6) is comparable with the chevron
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Fig. 7. Sherds from site 85/79.

design of sherds from sites E-79-5 and E-80-5 (Connor 1984). One sherd is
decorated with dotted-wavy-lines (Fig. 6: 5) while another one shows a com-
posite decoration of parallel and curved lines of comb impression (Fig. 6: 1) and
is very similar to sherds from Adrar Bous (Smith 1980: Photo 18: 4). Rim decora-
tions are very uniform: short strokes perpendicular or angled to the outer edge
(Fig. 6: 4; 7: 2). All these sherds are comparable to sherds from sites of the Nabta
and Bir Kiseiba area where they would be placed within the Early or Middle
Neolithic assemblages in the general Saharo-Sudanese-Tradition. This is also
proposed for the lithic material.

Two brown sherds — one completely undecorated (Fig. 6: 7), the other one
with three punctations on the rim - are different for the interior and exterior is
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carefully smoothed, the temper being a very fine sand. One vessel is a bowl with
an outward-flaring lip. These sherds could be compared by fabric and technical
aspects with some sherds from Wadi Shaw, where they were dated to the mid-
dle of the 5th millennium B.P. (Younger Neolithic). Two grinding-stones of the
Gilf-Type also give indications to a Younger Neolithic phase (Kuper 1981: 253,
Fig. 29; Schuck 1988: 148, Fig. 4: 1, 2).

In conclusion, the old view of the Selima Sandsheet as an uninhabited desert
or an area with only a few finds must be revised. Small sites are very numerous,
but the very large artefact clusters show that long-lived or often reoccupied set-
tlements existed. The elongated depressions between the dune ridges may have
concentrated water (and vegetation), hence their attraction to humans and
animals. Combining these facts — water, local concentrations of vegetation and
animal resources — would have encouraged people to settle in the vicinity
during the Early or Middle Neolithic period (Neumann, this volume).

Only a few artefacts indicate that people settled in or crossed the Selima
Sandsheet in later times, when conditions became dryer, although occasional
rains probably supported seasonal grass, useful for grazing of both, wild and
domesticated animals, so that hunting and herding was possible. The main
settlement activities in the Late Neolithic period were concentrated in the wadi
systems of the Gilf Kebir, the Laqiya Area and at the eastern edges of the
Selima Sandsheet.
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The Gilf Kebir and Lower Wadi Howar:
contrasting Early and Mid-Holocene
environments in the Eastern Sahara

In this paper I will focus on two localities: the Gilf Kebir which is situated in
the center of the Eastern Sahara, and the Lower Wadi Howar and its
southeastern periphery (Fig. 1). The following results evolved from several field
seasons carried out within two projects: the multidisciplinary B.O.S. Project of
Cologne University and the Quaternary Geology Section of the Berlin-based
Joint Research Project “Arid Areas”. Though most of the evidence presented
here is geological, the palaeoclimatic impact upon human activity and some
geoarchaeological aspects will also be mentioned.

The sandstone plateau of the Gilf Kebir is situated at 23°N in the south-
western corner of Egypt and thus in the hyperarid core of the Eastern Sahara
with an estimated annual rainfall of below 5 mm. During the Terminal Pleisto-
cene one of the box canyons on the eastern side — Wadi el Bakht — had been
dammed up some 12 km below the valley head by a huge blocking dune which
caused the accumulation of thick playa deposits during the first half of the Holo-
cene. The importance of this locality was stressed by McHugh (1980: 65) when
he wrote: “This locale has outstanding potential for contributing to the study of
the late prehistoric palaeoenvironments and cultural adaptation in the area”.

An outcrop in the gorge breaching the former dune barrier gives an excellent
insight into the sequence of sedimentary processes. It shows the eolianite compo-
nents of the fossil dune consisting of consolidated cross-bedded sand striking about
north-south corresponding to the trade winds, and the impounded playa
deposits which are over 8 m thick at this site near the former playa lake shore.
Mapping of the surface deposits revealed that these pelitic still-water sediments
extend over some 65,000 km? (Kropelin 1987). They consist of thin alternating
layers of alluvial sand and silty-clayey deposits which were charcoal-dated at
8,700 B.P. at the base and around 5,000 B.P. at the top (Fig. 2). Only the top layer,
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Fig. 1. Sketch map of the Eastern Sahara

dated firmly from 6,000 to 5,000 B.P. by several dates, has a thickness of more
than 1 m, while 77% of the strata are less than 2 cm thick, with an average thickness
of only 14 mm (Kropelin 1989). Grain size analyses show the high clay fraction
of the playa layers which are built up by clastic silicate mud deposits including
detritic kaolinite (Pachur and Roper 1984). A characteristic structural feature are load
casts which occur at the basal sides of the sand layers. These pressure marks are
important for the argument that the sand layers, which probably have been
flooded from the slopes, have been deposited on the still water-saturated playa
mud. These sandy red beds have been consolidated by iron oxides and mechani-
cally infiltrated clay minerals during succeeding playa lake phases (Kropelin 1989).

The 89 pelitic strata occur in a period between approximately 9,000 to 5,000
B.P. indicating short-lived rainpools containing water for weeks or months at
most fed by about four heavy rainfalls per 100 years (Fig. 2; Kropelin 1987). Such
rainfall distribution is characteristic of arid climates.
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Only between 6,000 and 5,000 years B.P. did conditions tend toward mod-
erate aridity with an estimated maximum rainfall of 100 mm (Krépelin 1987).
These inferences have been corroborated by charcoal identifications yielding
only species still forming part of the modern Saharan flora (Neumann 1987) and
lie significantly below the earlier estimates of 200-800 mm/yr by McHugh
(1974: 13) which he based on the normal ecological requirements of the giraffe,
ostrich, oryx and domestic cattle depicted by rock art. According to numerous
radiocarbon dates (Kuper 1989), this millennium also seems to represent the
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main phase of presumably sporadic Neolithic settlement as there is no evidence
of any springs or a former near-surface groundwater table. This conclusion cor-
relates very well with the “Kharga moist phase I dated at 5,900 to 5,000 B.P.
(Hassan 1986). It is, however, not clear yet whether other postulated moist
episodes well dated elsewhere such as the ““Nabta wet phase” lasting from 8,600
to 7,100 B.P. (Haynes 1980) are not represented within the sedimentary record.

This is no isolated result. In the upper reaches of another wadi, Wadi Ard el
Akhdar, there are more than 8 m thick accumulations of silty-sandy Holocene
sediments also due to a former dune barrier blocking a valley construction. The
most significant section shows 14 alternating layers of upper and lower flow
regime accumulations. A layer 2 m below the surface yielded pottery dated at
8,500 B.P. (Kuper 1981; Pachur and Roper 1984). Sedimentological analyses of
this section revealed poorly sorted, non-calcareous, silty-clayey sands with vary-
ing gravel contents, showing the fanglomeratic facies of the deposits. Therefore
there has been a sedimentary environment characterized by secular, heavily
loaded sheet flooding, with no features of genuine limnic sedimentation
(Kropelin 1989).

Shortly after 5,000 B.P. sedimentation stopped in both Wadi Bakht and Wadi
Akhdar and hence there is no more sedimentary evidence of the following
climatic evolution. This suggests that the blocking dunes in both valleys were
breached at around the same time probably due to unprecedented, exceptionally
high water pressure and/or playa lake level (Kropelin 1989). This interpretation
implies that the 50 - 80 m wide erosional main gully in Wadi el Akhdar already
existed during the late occupation around 4,000 B.P. (Kuper 1989).

As a final conclusion of the palaeoclimatic inferences drawn so far, it seems
that the notion of a pronounced Holocene pluvial in the Western Desert of
Egypt adopted by some authors has been an overstatement and therefore the
onset of aridification at about 4,500 B.P. did not bring any drastic environmental
change to this latitude along the Tropic of Cancer, in contrast to more southerly
parts of the Libyan desert such as the Wadi Shaw area at 20°30" N (Gabriel and
Kropelin 1984), or the Wadi Howar.

The Lower Wadi Howar constitutes a 400 km long, west-east oriented stretch
around 17°30° N between Jebel Rahib and the River Nile in Northwestern Sudan
which represented a terra incognita not only in geoscientific terms still ten years
ago. All former maps of the area show the end of the wadi bed south of Jebel
Rahib (Fig. 3). During several field seasons in the last few years, however, we
could verify earlier speculations on an eastward connection to the Nile during the
Tertiary (Newbold 1924), and interpretations of Landsat imagery (Meissner and
Schmitz 1983). Ample evidence was found that the Lower Wadi Howar drained
parts of this 400 km wide, now extremely arid region with an estimated average
rainfall below 40 mm/year, as late as mid-Holocene (Krépelin 1990a; Pachur
and Kropelin 1987). The Wadi Howar joined the Nile between the third and
fourth cataract some 30 km northwest of Ed Debba, opposite to the site of the
early Christian, Makourian capital Old Dongola on the east bank of the Nile
(Jakobielski 1970; Krzyzaniak 1968; Michatowski 1966; 1970).
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While interpretation of Landsat imagery suggests a uniform fluvial origin of the
valley, ground work showed narrowly interlocked sedimentary environments
of various fluvial and lacustrine stages dating back at least until the late Ter-
tiary. So far some 300 sites, sections and backhoe trenches have been recorded
which allow a spatially and chronologically differentiated reconstruction of the
palaeoriverine environment during the late Quaternary (Kropelin 1993).

Fluvial high velocity deposits occur as 9 m thick and several hundred meters
wide cobble terraces within braided inset channels in the bedrock valley which
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may constitute an open-air analogy to type RR-2 of the so-called ““radar rivers”
detected below the Selima Sand Sheet (Kropelin 1990b; McCauley et al. 1986;
McHugh et al. 1988). The coarse gravel and cobble accumulations, however, are
certainly pre-Holocene incorporating numerous Acheulean handaxes and other
Palaeolithic implements cut from the cobbles which are proof of early phases of
human activity in the Lower Wadi Howar (Kropelin and Gabriel 1991). The
older terrace cobbles have been rebedded locally after having been transported
over a distance of several kilometres as late as the Holocene. Transversal orien-
tation of the cobble long axes and imbricated structure indicate high kinetic
energy processes probably due to swell-like water flow after exceptionally
heavy rainfalls.

Other Holocene coarse gravel deposits occur at many locations along the tal-
weg of the palaeovalley down to the former Nile-junction. The high degree of
roundness and the petrographic spectrum of the stratified gravels indicate a
fluvial transport over long distances because components, such as rhyolithic
volcanic rocks, do not outcrop locally (Kropelin 1990a). Since there have been
several cycles of Quaternary fluvial accumulations, reworking of previous sedi-
ments poses many problems concerning chronostratigraphy.

Extensive fossiliferous lake marl deposits are typical of the lacustrine facies
of the Lower Wadi Howar in the upper part of which there is a series of fossil
lake beds each more than 10 km in diameter. These lakes were apparently per-
sistent for decades or even centuries and contained freshwater, as judged by
mineralogical analyses of the lake sediments and by the spectrum of freshwater
molluscs, including numerous species of gastropods, fluvial bivalves (Aspatharia
rubens, A. arcuta, Caelatura aegyptiaca, Corbicula fluminalis, Mutela nilotica), fresh-
water oysters (Etheria elliptica) and several species of fish (Alestes, Synodontis,
Tilapia; det. W. van Neer, Tervuren) now only to be found in the Nile (Kropelin
1990a). Apart from freshwater ostracodes and diatoms, they also contain
gyrogonites of Charophytes including Nitellopsis obtusa which witnesses to per-
manent, 10 m deep and relatively cold, oligotropic freshwater (Kropelin and
Soulié-Mirsche 1991). These calcareous green algae were contributing to the for-
mation of lake marl by extracting and accumulating carbonate ions from the
groundwater. The sediments also contain bones of large savanna and am-
phibious mammals such as elephant, rhinoceros and hippopotamus which have
been dated to between 6,325 and 3,825 B.P. (Kropelin 1993). The diversity and
widespread distribution of the specimens are proof of a water-course sur-
rounded by a highly developed savanna ecosystem providing animals with op-
timal living conditions (Pachur and Kropelin 1987). Worth mentioning is the
skeleton of an apparently drowned human in lake marls dated to 5,640 + 70 B.P.
(Hv-14434).

Sandy alluvium, silicate muds and subhydric soils give evidence of tens of kilo-
meters wide marsh environments. Their thickness is considerable, not even 4.5 m
deep backhoe trenches reaching their base. To find out about seasonal changes
in the weather, the oxygen isotope ratios within the shells of individual
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Melanoides tuberculata snails from the mud deposits have been studied on the
mass spectrometer. Sample A 62 revealed quite stable living conditions with
relatively minor changes in biological productivity at around 8,585+ 135 B.P.
(Hv-14432) with the low & '30/PDP ratio of —8.5% indicating “‘extremely cool’”
and wet conditions at that Early Holocene period (P. Abell, pers. comm.).

Important evidences of a very favorable human habitat are widespread fossil
dunes which had been stabilized by a thick cover of lithic artefacts, lithic raw
materials, pottery, burials, often with furnishings, grinding stones, polished
stone axes, microliths, and a variety of other cultural debris including animal
bones and charcoal (Gabriel and Kropelin 1986; Gabriel ef al. 1985). Numerous
such dunes, several square kilometers in size, are to be found along the northern
bank of the Lower Wadi Howar suggesting a quasi-sedentary and presumably
persistent human occupation during Neolithic times. In several cases former
parabolic dunes which stand for a high groundwater table, periodical flooding
by wadis, and/or relatively dense grass or herbaceous vegetation at the time of
first occupation have been preserved because of the thick anthropogenic debris
cover. Concentrations of grinding sites in the surroundings of the dune habitats
may point to early agriculture.

Numerous finds of bones of domesticated cattle (det. J. Boessneck, Munich),
some of which dated to 5,350 £ 275 and 3,915 + 210 B.P. (Hv-15589, Hv-15588),
suggest widespread cattle herding during the Middle and Late Neolithic wet
phase. Several former watering places are supporting evidence. Additional
evidence is provided by so-called “pierres a gorge” (Morel 1982) or “tethering
stones” (Pachur and Roper 1984) which are thought to have been used either as
trap stones for large savanna game (Morel 1982), or to hinder grazing domestic
cattle from straying (Pachur 1982); in either case they indicate sufficient grass-
land and water supply.

Recently published rock engravings from South Libya show, in fact, domes-
ticated cattle with a rope around the hind leg connected to a shaped stone
(Castiglioni et al. 1986). Hundreds of grave mounds which line the edges of the
braided inset channels of Lower Wadi Howar point to presumably later phases
of human settlement perhaps of C-group peoples.

The concept of the Wadi Howar being an indicator of a significant shift in the
rainfall regime of the Eastern Sahara is based on the field evidence that its lower
course was not an exotic river sustained by rainfall in the mountainous source
area of the Jebel Marra or Meidob Hills but that it was fed by substantial local
rainfall. Supplementary proxy data support this statement. Along the wadi
banks — as for example in the environs of an only recently discovered,
presumably Meroitic or Christian fortress, some 110 km away from the Nile
(Kropelin 1993; Kuper 1988), there are erosional relics of more than 100 m wide
travertines testifying to extensive spring horizons. Some of these apparently an-
nually laminated calcareous sinter deposits were dated at 8,355 + 180 B.P. (Hv-
15580, Hv-15578; Kropelin 1993). Due to their geomorpholcgical position they
must have been fed by infiltrated local rainfall. Other evidences are up to 80 cm
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thick iron-crusts that formed at the groundwater interface in the near vicinity of
the wadi high above the talweg, pointing to a significantly higher groundwater
table during the Early and Mid-Holocene wet phase (Pachur and Krépelin 1987).

Figure 3 gives an overview of the radiocarbon dates currently available from
the Lower Wadi Howar with their distribution between 9,300 and 2,075 B.P.
Synchronous occurrence of individual sedimentary events of fluvial or
lacustrine nature cannot be inferred from these dates. In an order of magnitude
of centuries, however, there is increasing evidence of a fully developed and
uninterrupted amphibian and savanna ecotope between 17° and 18° N during
the entire Early and Mid-Holocene, during which parts of the large, now ex-
tremely arid region of “Western Nubia” drained into the Nile via the Lower
Wadi Howar. Since the indicators of increased palaeorainfall culminate in the
Lower Wadi Howar region, there is conclusive evidence of a distinct gradient of
decreasing palaeohumidity from here northwards to the Gilf Kebir, a distance of
some 600 km. Therefore, the tropically induced Holocene shifting of the north-
ern fringe of the palaeo-Sahel, which was subject to important oscillations, has
apparently never passed beyond 22° N which coincides with the present politi-
cal border between Egypt and Sudan.

These conclusions are in agreement with other workers using different ap-
proaches (Gabriel 1986; Haynes 1987, Haynes and Mead 1987; Neumann 1989;
Pachur et al. 1987; 1990; Pachur and Kropelin 1989). However, in spite of the in-
creasing evidence on the palaeoclimate of the Eastern Sahara during the last
10,000 years there still is a dearth of data concerning a reliable, detailed and
regionally differentiated chronology of palaeoclimatic events, and thus wide
scope for interpretation.
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The natural conditions for Pre- and
Early Dynastic settlement in the
Western Nile Delta around

Tell el-Fara’in, Buto

Palaeogeographical investigations of the late Quaternary development of the
Nile Delta have been intensified during the last few years. This research,
however, which was occasionally connected with archaeological surveys and
excavations, focused on the eastern Delta (Sneh et al. 1986; Coutellier and Stanley
1987; Stanley 1988; van Wesemael and Dirksz 1986; Sewuster and van Wesemael
1987; de Wit and van Stralen 1988; de Wit, this volume), whereas the western
part was rather neglected. Especially the knowledge of the younger geological
history of the region south of Lake Burullus is incomplete. Only few data are
available from the widely scattered borings described by Fourteau (1915) and
Attia (1954); they merely allow for a general outline of the late Quaternary
stratigraphic sequence.

In order to add to the fragmentary information on the late Pleistocene and
Holocene evolution of this part of the Delta, palaeogeographical research has
been carried out in the area of Tell el-Fara’in (Andres and Wunderlich 1986;
Wunderlich 1988; 1989). The research project was made possible by a grant from
the Stiftung Volkswagenwerk, FRG. It chiefly aimed at the detection of the en-
vironmental conditions at different times, changes in the deltaic fluvial system
and fluctuations of the sea level and the coastline.

The results of those studies were also to contribute to the recent investiga-
tions of the German Archaeological Institute, Cairo at Tell el-Fara’in (von der
Way 1984; 1985; 1986; 1987; 1988; 1989) which showed that at the site of ancient
Buto settlement started during the Predynastic period and there are different
cultural layers up to the Early Dynastic and Dynastic periods (von der Way
1989; Schmidt, this volume). The archaeological findings raised questions about
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the natural conditions facing early man in this region as well as about the func-
tion of the settlement and its relation to ancient Nile branches or to the coast.
Furthermore, it was of great interest whether other settlements of an equivalent
age, which are now buried below Nile sediments, existed close to Buto. All these
archaeologically relevant problems are not to be solved without any detailed in-
formation on the subsurface structure.

The study area (Fig. 1) around Tell el-Fara’in extends from the southern bor-
der of Lake Burullus for nearly 30 km to the south, its southwestern corner just
touching the Rosetta branch; from west to east it is about 20 km wide. It includes
different geomorphological units: the northern part is covered by the brackish
Lake Burullus and the adjacent vast plains of bare soil and salt marsh with low
ridges and seasonally flooded saltpans; adjoining to the south there is the highly
cultivated and irrigated floodplain with a dense network of canals and drains;
it also contains different morphological features, i.e. ridges or small mounds.

As the most valuable information could be expected from studying the sub-
surface, boring and subsequent analyses of taken sediment samples, including
radiocarbon dating, were concentrated upon. Two different drilling equipments
were used: an auger of the Edelman type and a motor-driven gouge auger with
a gouge of 1 m in length and 3 cm in diameter. More than 150 drillings to depths
of 15 m maximum and an average depth of about 9 m have been carried out in
the working area (Fig. 1). They were concentrated around Tell el-Fara’in. The
stratigraphic records provided from borings were partly completed by geo-
electric soundings. Beside of own measurements a lot of soundings were car-
ried out by Prof. Gamili, Dept. of Geology, Mansoura University, Egypt. As far
as possible, the fieldwork was supported and completed by digital processing
and interpretation of Landsat MSS and TM data as well as by studying
topographic maps of different years. The latter research methods allowed for the
detection of possible courses of abandoned Nile distributaries and other features
like subdeltas, former lakes and small mounds, which are mostly Tells or Koms
(Wunderlich 1988: Fig. 2).

This paper focuses on the results of the borings and the laboratory analyses.
They indicate that the subsurface conditions inside the study area — especially
close to Tell el-Fara’in — are highly complex. Nevertheless, a general outline of
the upper sedimentary sequence can be drawn. In Fig. 2 it is illustrated by
lithologic logs being typical for different parts of the working area.

Normally the upper few meters of the sediment column are made of
floodplain deposits. This well known Nile mud mainly consists of dark brown
or in the lower sections (below actual mean sea level) of dark grey clay, silt and
silty clay. The sediments are locally interrupted by loamy or sandy intercala-
tions, reflecting the shifting of Nile distributaries or changes in their discharge
and sedimentation pattern. Nodules of FeMn and CaCOj; as well as molluscs are
recorded. The content of the organic matter varies around 8% of weight.

To the north of the working area peat or highly organic muds underlie the
rather homogeneous clay and silt mostly below —4 m actual mean sea level (Fig.
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Fig. 2. Lithologic logs (a - f) of selected borings showing characteristic sedimentological sequences
from different parts of the study area. For the locations of the borings see Fig. 1.

2: a, b). Their thickness decreases in a southward direction from more than 1 m
to about 10 cm and they completely disappear south of the line shown in Fig. 1.
The content of organic material varies from approximately 75% of weight (peat)
to about 15% of weight (organic mud) finding an expression in the very dark
brown or black color. This remarkable sediment layer obviously represents a
former southward advance of the marsh- and lagoon-belt near the coast. It was
proved by abundant molluscs on top of the peat indicating a brackish envi-

ronment.
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Several samples of the organic material were radiocarbon dated. The C-14-
datings were carried out by the Institut fiir Umweltphysik, Universitat Heidel-
berg, FRG. The C-14-ages as well as the spatial distribution and the level of the
dated samples are depicted in Fig. 1. They show that in the northern part of the
working area the top of the peat layer is about 4,500 radiocarbon-years old,
whereas the bottom is older than 6,500 B.P. According to Pearson et al. (1986)
this fits with a range from nearly 3,000 to 6,000 cal. B.C. The thin organic layers
further south yielded C-14-ages of about 5,800 B.P. This corresponds to a
calibrated age of about 4,500 cal. B.C. (after Pearson et al. 1986; for the complete
dates including lab-numbers cf. Wunderlich 1989). The C-14-ages indicate that to
the north of Buto the maximum southern extent of the lagoon- and marsh-
environment was reached shortly after 6,000 B.P. Subsequently, sedimentation
of Nile mud prevailed and the southern border of peat development was
pushed to the north.

To the south of the peat deposits a characteristic sand layer was detected
below the upper clay- and silt-sequence (Fig. 2c). The numerous sediment
borings in the vicinity of Tell-el-Fara’in allowed us to delineate the extent of this
sand deposit with some reliability. As shown in Fig. 1 it is restricted to a sharply
defined area. Similar sands were also recorded at some other places, but due to
long distances between the boreholes they could not be associated with the
sandsheet around Tell el-Fara'in.

The layer of yellow and greenish grey sand is normally 1 or 2 m in thickness.
It increases to more than 6 m below the ruins of Tell el-Fara’in, where it appears
at the base of the cultural horizons (Fig. 2d). Presumably Predynastic people
found this sand hill overtopping the surrounding floodplain like an island. In
the eastern Delta those sandy elevations are called gezira. Thus the sand forming
this characteristic layer will be termed gezirasand. This does neither mean any-
thing about its age and origin nor its belonging to any stratigraphic formation.

Various investigations were carried out in order to derive information about
the environmental conditions leading to the deposition of the gezirasand. Grain-
size analyses of several samples proved that more than 50%, occasionally more
than 60% of weight are made of medium sand which consists mainly of quartz.
Fair sorting and a skewness of about 0.9 as well as majority of subangular to
subrounded, well polished sandgrains indicate that the sand has been deposited
in a fluvial system. Additional information provided studies of the grain-
morphology using a Scanning Electron Microscope (it was carried out by
Dr. Igel, Mayence). They also gave evidence that the gezirasand is mainly a
fluvial deposit, but there are some clues that it was redeposited by wind.

In the course of the excavation carried out by the German Archaeological
Institute Cairo at Buto several cuts were dug down to the surface of the gezira.
They gave an insight into the upper stratum of the sand body. It became evident
that the top of the gezira is highly disturbed by bioturbation and therefore no
sedimentary structures are visible. However, it was found that below the sand
surface the soil profile of a cambisol type had developed before the place was
occupied by man. Formation of this paleosol presumes adequate climatic condi-
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tions with sufficient rainfall and it indicates that the mound was covered by
more or less dense vegetation.

A lot of drillings gave evidence that the gezirasand at and around Tell el-
Fara’in as well as adjacent fine grained deposits (Fig. 2e) and the peat overlie a
sediment sequence, which obviously differs in composition and color from the
sediments above (Fig. 2a - f). The surface of this sequence was recorded at about
—4 m a.m.s.l. The sediments mainly consist of stiff mottled clay, silt, fine grained
micaceous sand or even medium to coarse sand. They are chiefly of light
greenish-grey or light brown colour. These non-marine facies are complex not
only in their vertical but also in their horizontal succession.

The characteristic stratigraphic unit is usually capped by a thin loamy and
often highly calcareous layer. The nodular or poorly consolidated accumula-
tions of CaCOj are typical for a calcic soil horizon which frequently develops
near to the surface under semi-arid conditions due to precipitation of calcium
carbonate by descending water. Two samples taken from this horizon at Buto
and about 2 km southwest of Tell el-Fara’in yielded radiocarbon-ages of 13,000 +
600 B.P. (HD 12511 - 11987) and 14,315 £ 285 B.P. (HD 12510 - 11973) (these dates
were provided by the Institut fiir Umweltphysik, Universitat Heidelberg, FRG.
They are corrected to 85% of the recent C-14-activity). As C-14-dates of soil car-
bonates are rather uncertain because of possible contamination, these ages can
only be regarded as an approximation for the development of the paleosol.
Nevertheless the calcareous layer indicates that during the period of soil forma-
tion an extensive area must have been free from inundation caused by the
annual Nile flood, before the overlying sediments were accumulated.

Drillings carried out about 4 km southwest of Buto led to the detection of a
distinctive cultural layer (Fig. 2f) close to the villages of el-Qerdahi East and
West (Wunderlich et al. 1989). It provided further valuable information not only
on the sedimentological but also on the cultural history of the study area.
Analysis of the cultural debris revealed that the typology of pottery and lithic
material corresponds exclusively to that of the prehistoric Buto-Maadi culture
(Wunderlich et al. 1989; Schmidt, this volume). The base of the characteristic
layer was localized in depths of 0.8 to 1.9 m a.m.s.l. but occasionally sedi-
ments interspersed with cultural debris were recorded down to 2.4 m ams.l.
The maximum thickness of the horizon runs up to 1.5 m. The sharply confined
layer is covered by very dark grey or brownish grey clay and silt and also at its
base fine grained but light colored sediments were found. In some borings the
latter are interrupted by a highly calcareous horizon at about 2.5 m a.m.s.l
The carbonates were radiocarbon dated to 7,360 £ 65 B.P. (HD 11561 - 11204).
These dates were provided by the Institut fiir Umweltphysik, Universitat
Heidelberg, FRG. They are corrected to 85% of the recent C-14-activity.
Below a depth of -3 to -3.5 m a.m.s 1. fine micaceous sand follows.

The level of the prehistoric horizon corresponds well with the findings at
and close to Buto (von der Way 1985: 271; 1988). However, it is remarkable that
at el-Qerdahi no Early Dynastic or later material was found. Furthermore it is an
important fact that during the 4th millennium B.C. settlement was obviously not
restricted to elevated geziras.
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A great number of results from the fieldwork as well as the interpretation of
maps, aerial photographs and satellite images allow us to model the Late Ple-
istocene and Holocene evolution of the area around Tell el-Fara’in. This model
has also to consider the geology, palaechydrology, palaeoclimatology and cultural
history of the entire drainage basin of the Nile including the Delta itself, and the
submarine Nile cone. The main features of the model are as follows.

Assuming that the two radiocarbon-ages of the calcic horizon at and close
to Buto are correct, the sediments below this layer must have been depo-
sited during the (Late?) Pleistocene. They are possibly identical with the “fine
Nilotic sands’’ described by Butzer (1975: 1044) who correlates them with the
Masmas and Gebel es-Silsila formation of Upper Egypt. During the major Wurm
regression at about 18,000 B.P. these sediments were partly eroded. The
vigorous incision concentrated on channels outside the working area. When sea
level rose again, sediments were first accumulated in those deeply incised
channels. Simultaneously, on the higher elevated areas a soil with a calcic
horizon developed.

Later on, the landsurface was covered by the gezirasand but also by the peat
to the north and the dark Nile mud further south. These different facies, how-
ever, are not contemporary. It can be supposed that the gezirasand was deposited
first. The sand originated from an abandoned channel of a highly competent dis-
tributary, which had run to the west of Buto in a north-westward direction.
During a mid-Holocene arid phase (Nicholson and Flohn 1980: 324) or even
earlier the channel deposits were redeposited by wind, forming large dunes.
Thus the gezira below the ruins of ancient Buto is not comparable with the
geziras and “turtlebacks” of the eastern Delta. There, according to Butzer (1975)
and others, the sand ridges are remnants of Pleistocene sand deposits, which
were eroded during the last glacial maximum.

Reduced sedimentation as well as continuous rising of the sea level after the
last Pleistocene regression and to some extent the downward trend of the Delta
plain allowed for the southward advance of the lagoon- and marsh-belt close to
the coast. Its southernmost position (Fig. 1) was reached shortly after 6,000 B.P.
A decrease in sea-level rise, as supposed by many authors (Kidson 1986),
enhanced by increasing accumulation of the fine grained Nile mud north
of Tell el-Fara'in, caused a northward shift of the area of peat formation during
the Neolithic wet phase. This was the period when a soil developed on top of
the gezira and the sand was stabilized by more or less dense vegetation.

During the 4th millennium B.C. the increasing floodplain as well as the level
of the annual Nile floods had not reached a level of 2.5 m a.m.s.l. Thus not only
at Buto but also at el-Qerdahi and probably at different other places within the
research area, Predynastic people found appropriate places for settlement. How-
ever, rising of the floodplain coupled with an increasing level of the Nile flood
caused that the occupation of the site at el-Qerdahi ended prior to the Early
Dynastic period. In contrast to this at Buto the high elevation of the gezira
allowed for continuous settlement.
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Comments to the lithic industry of the
Buto-Maadi culture in Lower Egypt

New investigation of the Predynastic cultures of Lower Egypt — for a long
time only known from short preliminary reports of old excavations — now allow
a better understanding of the period in this region. The excavations at Merimde-
Benisalame (Eiwanger 1984; 1988) and Tell el-Fara’in (von der Way 1986; 1987;
1988; 1989), the historical Buto, as well as re-examination of old excavation finds
from el-Omari (Debono and Mortensen 1990), Heliopolis (Debono and Morten-
sen 1988) and Maadi (Rizkana and Seeher 1984; 1985; 1987; 1988) have changed
the situation. Today the prehistory of Lower Egypt is better known than that of
Upper Egypt. In addition to pottery, normally used in “classical”” comparative
studies, now in Lower Egypt exists the possibility for comparisons in lithics.
The investigations of Upper Egyptian lithic samples, especially the reassessment
of old material are restricted by the absence of good stratigraphic sequences
(McHugh 1982: 85; Holmes 1988)).

The continuing excavation at Tell el-Fara’in (Buto) present, after Merimde, a
chronologically extended stratigraphic sequence of different cultural layers:
starting with the period of Maadi (layer I) the stratigraphy at Buto continues
into the Early Dynastic Period (layer V) without any visible hiatus (von der Way
1989). Now we are able to recognize that the Maadi culture is not a local
phenomenon, but distributed over the whole Delta with some additional
smaller sites south of Cairo (Habachi and Kaiser 1985; Kaiser 1985; Mortensen
1985; Junker 1912: 2). The stratigraphic sequence of Buto offers a better view into
that culture. The new term Buto-Maadi culture considers the different
geographic locations of both sites as well as the existence of layer II at Buto. This
layer seems not to be represented at Maadi, an absence which can be explained
by its more vulnerable geographic situation in the Cairo region, presumably in
view of the expanding Nagada culture (Kaiser 1985).

As with pottery, the lithic material can be used to characterize the Buto-
Maadi culture. The basic feature of the blade industry as a direct opposite to the
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Fig. 1. Buto. Layer I/11. Lithic industry.
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Fig. 2. Buto. Layer I/II. Lithic industry.
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core industry at Merimde has been realized for a long time. The contrast
becomes even more remarkable, since opinions about the intermediate position
of el-Omari have to be changed and el-Omari is now dated by Debono and
Mortensen (1990) to Merimde period II to IV.

The recent published studies on the lithic of Maadi (Rizkana and Seeher
1988) show three different primary industries. Pebble cores with single platform
produced blades and bladelets restricted in size by the raw material. The main
feature is counter clockwise torsion of the blade: the “twist”, and a turn of the
axis to the right. The categories of tools include burins, perforators and
endscrapers. Microretouches of the ““Ouchtata’-type (Tixier 1963: 48) are com-
mon. The recently discovered type of the “‘micro-endscraper” (Gilead 1984) is
formed by Ouchtata-retouch, both at the scraper end and lateral, mostly at the
right, concave edge. Sometimes there are also micro-notches at this edge at the
proximal part.

A second industry also consists of “twisted blades”, but from nodular flint,
which allows the manufacture of large artefacts. Cores are almost completely
missing amongst the material, so the primary flaking seems to have taken place
at the flint sources along the ridge of the limestone plateau. In comparison to the
bladelets and blades the large blades show different retouching pattern. They
are steep and semi steep lateral retouched, often alternating dorsal and ventral.
The large blades were modified to endscrapers and burins as well.

A third industry consists of flakes, but they are exclusively scrapers with
cortex at the dorsal face. A specific group is that of the tabular flakes, which,
contrary to the first mentioned flakes, were not made from local flint. Instead
they had to be imported from the Levant, where sources and production centres
existed (Schmidt 1984; 1988).

A possible fourth industry would be that of bifacial retouched tools, how-
ever several problems are involved in this question. In that respect the situation
at Buto should be taken into consideration.

The lithic industry of Buto layer I/II (Figs. 1-3; ¢f. Schmidt 1986) is very
similar to that of Maadi and existing differences are partly based on the lack of
material, which would compare Maadi with Buto layer II. However, the dif-
ferences in lithics between the two layers are minimal. More emphasis should be
placed upon the differences of ecological circumstances in the inner Delta
region. The tool class of burins is completely absent at Buto; endscrapers
(Schmidt 1986: Fig. 6: 16 - 18) and perforators (Fig. 3: 1 - 4) are present, but only
in low percentages. The tabular tools, common at Maadi, exist only as few
broken pieces from secondary context (Schmidt 1988: Fig 9: 1 - 4). Bladelets with
microretouch dominate (Fig. 1: 4 - 14) often in the form of microendscraper (esp.
Fig. 1: 11). The bladelet tools must have been involved in some way with the
exploitation of the aquatic resources, which one would expect as an important
role in the economic life at Buto (Boessneck and von den Driesch 1988).

Further the complete lack of tools with sickle sheen at Buto has to be men-
tioned. This tool category is also rare at Maadi. Only four pieces of twisted
blades show gloss. There are a few “Canaanean blades”, imported from the
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Fig. 3. Buto. Layer I/IL. Lithic industry.
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Levant, some segmented, non-twisted blades and finally some bifacial core
tools, also showing sickle sheen (Rizkana and Seeher 1988: P1. 73 - 75).

The question of intrusive elements in the Maadi material has to be examined.
The pre-second World War excavations offer a very little detailed information
about the archaeological context. But the intrusiveness of some artifact groups is
very clear. The most of the bifacial tanged points (Rizkana and Seeher 1988: Pl
68: 1-6), which have exact counterparts at Abydos (Rizkana and Seeher 1988:
note 67), should - like the crescentic drills (Rizkana and Seeher 1988: P1. 80: 1, 2)
- not be taken as a prove for mearly occurrence (there is no real proof for the
occurrence of crescentic drills before the dynastic time [Schmidt 1985: 285]) but
may be dated to a later occupation of that site, not recognized during
excavations. On the other hand the core sickles (Rizkana and Seeher 1988: Pl. 73:
1-6,8), the core burin (Rizkana and Seeher 1988: Pl. 73:7) and the winged
arrowheads (Rizkana and Seeher 1988: Pl. 68:7-11) should be regarded as
old-time artifacts or at least, as import from Upper Egypt, as in the case of
a fish tail knife (Rizkana and Seeher 1988: Pl. 69: 1) or some bifacial daggers
(Rizkana and Seeher 1988: P1. 69: 2 - 6).

The situation at Buto with about 2,000 flints, but only four bifacial flat
retouched artifacts (Schmidt 1987: 253, Fig. 5: 6 - 7), give a strong prove to the
view that the bifacial core technique was alien to the lithic industry of the Buto-
Maadi culture. The few pieces at Maadi and Buto should be regarded as in-
trusive or imports like the occurrence of black topped pottery or slate palettes at
Maadi (Rizkana and Seeher 1984). There are no bifacial tools in the graves of
Maadi, Wadi Digla, Merimde-Benisalame and Heliopolis, where some should be
expected, if such tools would be familiar in the Buto-Maadi culture (Rizkana
and Seeher 1988: 32).

The segmented sickle blades from Maadi allow similar considerations (Riz-
kana and Seeher 1988: Pl. 74: 1-8, 10- 11). At Buto they do not occur before
layer III, a phase of radical change in material culture as well as in settlement
structures (e.g. the first mud brick architecture). The rich and characteristic lithic
assemblages of layer I and II are now completely absent. In layer III a poor and
different stock of lithics occur including some segmented, non-twisted sickle
blades (Schmidt 1989: Fig. 14: 1 - 5, 8). This sequence at Buto should support the
suggestion that the segmented pieces at Maadi belong to a different time of oc-
cupation, or, at least, are of foreign production. Similar sickle blades occur both
at el-Omari (Debono and Mortensen 1990: PL. 18: 7 - 10) as in Upper Egypt (e.g.
Hemmamiya [Brunton and Caton-Thompson 1928: Pl 78: 22-27]); the
chronological and cultural evidence of that tool class is until now unsatisfactorily
proved. Only four twisted blades with gloss can be regarded as indigenous
sickle elements at Maadi. Accepting that suggestions, we have the same situa-
tion at Maadi with the absence of sickle elements in the lithic industry. This can
be explained by special harvesting techniques. But the cutting of reed, which
also produced strong gloss (Anderson-Gerfaud 1982), should be expected in
sites like Maadi and Buto, which are placed nearby the river; we know nothing
of the gloss, which would be produced by cutting papyrus.
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As curious as the lack of sickle elements is a lack of stone axes. The explana-
tion that metallic tools had replaced them (Rizkana and Seeher 1988: 74), is ac-
ceptable, but the opinion that in the case of Buto heavy wood working had not
existed, is also possible. The use of bundles of reed or papyrus for the major con-
structing elements of the huts, without any wood, could explain the typical
postholes with clay reinforcement (von der Way 1986:198). The collapse of bent
and tied bundles could have been stopped by the clay circles; their construction
is not explained by the intersection of wooden beams. On the other hand many
wooden posts had been observed at Maadi. One of it “was so regularly and so
sharply cut that the implement used could only have been a good metal axe”
(Menghin and Amer 1932: 48).

A last class of tools, that of projectile points, remains. At Buto it is again
missing. At Maadi there are the already mentioned Abydos-like points, some
winged points of the Merimde-Fayum type and three trapezes (von der Way
1986: Pl. 68: 13 - 15). One arrowhead (Rizkana and Seeher 1988: Pl. 68: 9) seems
to be a part of a small, developed group of Nagada I/II in Upper Egypt (Needler
1984: 115, Fig. 20: 20; P1. 38: 153; 262, P1 38: 154; Garstang 1902: 36, PL. 3: middle
left and right). Trapezes exist e.g. in Uruk-Warka (Eichmann 1986: 111, Fig. 16 - 18).
They all should be regarded as intrusive or foreign. The Buto-Maadi industry
was without any projectile points, which can be explained morphologically.

The lithic industry of the Buto-Maadi culture, as well as pottery, gives the
possibility of identifying predynastic sites. A few kilometers west of Buto a
second site of that culture was detected first by lithics (Schmidt 1985: 285; 1986:
204); a third site is now added (Wunderlich ef al. 1989). A dense network of
predynastic sites becomes visible, buried by thick alluvial sedimentation and
recovered only by specific research. That investigation has been started by the
University of Amsterdam in the region of Faqus (van den Brink 1987; 1988).
Beside many younger sites there had been discovered several tells with
predynastic layers. Two of them are investigated by test trenches (el Tell el-Iswid,
Tell Ibrahim Awad). The pottery as well as the lithics are of clear Buto-Maadi
type. Together with the sites in the region of Cairo and the graves at Merimde
(Afifi Badawi 1980) the Buto-Maadi culture could be distributed over the
whole Delta; the southern border is, at present, the entrance of the Fayum
depression (Fig. 4).

In the Fayum region itself there is a recently described second Neolithic cul-
ture, the “Moerien” (Ginter and Koztowski 1983; 1986). In comparison to the
older Fayum A or “Fayumien” there are great differences in the material culture
as well as in the way of life with a preference for aquatic resources (von den
Driesch 1986). The pottery and the lithics are closely related to the Buto-Maadi
types and, together with the existence of the sites nearby the entrance of the
Fayum and long known “predynastic” site south of Qasr Qarun (Caton-
Thompson and Gardner 1934: 69) and the preference of aquatic resources, we
should add the “Moerien” to the Buto-Maadi culture.

The origin of that culture, in our context seen from the view of the lithic
industry, is not yet clear. The elimination of el Omari as a connection with
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1

Fig. 4. Sites of the Buto-Maadi culture;

1: Buto; 2: El Qerdawi/Saradusi; 3: Tell el-Iswid; 4: Tell Ibrahim Awad; 5: Merimde-Benisalame; 6: Heliopolis; 7:
Giza; 8: Maadi, Wadi Digla; 9: Tura, railway station; 10: Es-Saff; 11: Qasr es-Sagha (“Moerien”); 12: “Predynastic
site” south of Qasr Qarun.
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Merimde has emphasized this discontinuity and until today the inner Delta has
shown no neolithic sites which could be predecessors. On the other hand the
state of research of the Upper Egyptian lithic industries doesn’t allow an exact
determination. The twisted blade tools of Nagada II (Baumgartel 1960: 40) and
especially the “Mostagedda’-industry, recently described by Holmes (1988),
seems to have strong relations, but the interaction between Lower and Upper
Egypt is one of the main questions in Early Egyptian history and any attempt to
build up relations should have been done with completely proved data. The
“bifacial” industries of Merimde-Fayum and Badari, the denticulated sickle
blades and the blade knifes of el-Omari and southern Egypt, the twisted blades
in Lower and Upper Egypt are elements, which contrast in some aspects the
stressed differencies of northern and southern Egyptian cultures.

Connection to the Palestinian Ghassul-Beersheba culture (Perrot 1955: 183),
which produced the main part of the imported pottery at Maadi, are better to
determine: the micro-endscraper is, as well as in Buto-Maadi culture, a recently
discovered ‘“Leitfossil” in the Levantine Chalcolithic (Gilead 1984; Dollfus et al.
1988: 593). In that region we could possibly find the “roots” of this lithic in-
dustry in the Neolithic period, especially in the Yarmukian (Stekelis 1972). Here
both bifacial core tools and bladelets occur; but again there is an absence of well
stratified samples.

Conspicuous similarities with the Buto-Maadi lithic exist also in some Levantine
and North African Upper Palaeolithic industries (especially the ““Ahmarian”
[Baruch and Bar Yosef 1986]), and the “Iberomaurusian’ (Tixier 1963: 115; Phil-
lips 1975), but we have yet no proof for any continuity of those lithic traditions
into the neolithic. We are only able to determine the lithic tradition of the Buto-
Maadi culture as a Lower Egyptian phenomenon with strong Levantine rela-
tions, a culture which disappears with the later predynastic phasc
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ENVIRONMENTAL CHANGE AND HUMAN CULTURE
IN THE NILE BASIN AND NORTHERN AFRICA
UNTIL THE SECOND MILLENNIUM B.C.
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EDWIN C.M. VAN DEN BRINK

Settlement patterns in the
Northeastern Nile Delta during the
fourth—-second millennia B.C.

Introduction

Over the past four years (1984 -1987) an archaeological and palaeogeo-
graphical survey has been conducted in the Sharqiya governate, northeastern
Nile Delta, in an area of 30 x 30 km around the towns of Abu Kebir, Faqus, Tell
Rak and el-Huseiniya (Fig. 1).

In this project members of the Department of Egyptology and of the
Department of Physical Geography and Soil Science, both of the Amsterdam
University, cooperated in what has become known as the Amsterdam University
Survey Expedition.

The Sharqiya governate is the third most densely populated in Egypt. As a
response to the demands of a rapidly increasing rural population, land use has
been intensified and there has been a sharp increase in land reclamation
programs. The resultant negative effect on archaeological remains has necessitated
the current survey.

The survey, divided over 4 seasons, two to three month each, was part of the
research program titled “Regional diachronic investigations into settlement pat-
terns in the northeastern Nile Delta” the scope and aims of which have been
described in extenso in van den Brink (1987a).

A recent historical-geographical study of the eastern Delta written from an
archaeological perspective (Bietak 1975), including a theoretical reconstruction
of former rivers by interpretation of modern contour maps, provided an initial
framework for the data collected during the survey.

The main aim of this project included the determination of potential settle-
ment patterns in a single region and an explanation of their development
through time. Special attention was paid to the environment of individual sites,
the relation between the original landscape and the spatial distribution of ar-
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SETTLEMENT PATTERNS IN THE NILE DELTA 281

chaeological remains. An attempt was made to explain the distribution patterns
of these remains at least partially by their position in the original landscape.
A brief exposition of the palaeo-environment of this part of the Delta is
inevitable, before we can focus on the results of the archaeological survey proper.

Geological history of the Eastern Nile Delta

“In general the natural environment of a delta, as of the Nile Delta before the
construction of the Aswan dams, is subjected to continuous and relatively quick
modifications. Successive cycles of deposition, erosion and redeposition produce
highly complex patterns of sediments. The cyclicity of processes is governed
essentially by regional factors such as variable river discharge, sealevel fluctua-
tions and climatic oscillations. This complexity inevitable effects the palaeogeo-
graphical studies”” (de Wit and van Stralen 1988a: 135).

Although the Delta has a long and respectable geological record, we confine
ourselves here to that part of it which has immediate relevance to the spatial dis-
tribution of human relics, viz. habitation sites. For the successive rivers and
types of sediments deposited in the Delta since Late Miocene times (5,400,000
B.P., cf. Table 1).

Table 1
Successive rivers and types of sediment deposited in the Nile Delta.
Period Occurrence of
Age in thousand River Lithology sediments in the
years B.P. Nile Delta
0 Holocene 4 Neonile
10
y/é recession max. 40 m thickness
¥ Neonile clay, silt and fine sand;
Neaonile Bly recession similar to modem Nile
£ Neonile sediments
alf recession
a Neonile silt and fine sand
130 Pleistocene
Prenile/Neonile gravel absent in Delta
200
Prenile cross-bedded sands and max. 1000 m thickness
650 gravels
Protonile 300 m thickness
gravel, coarse sand, loam
Paleonile/Protonile absent in Delta
1850 conglomerates
Paleonile marine silt and clay 1000 m thickness
Pliocene
5400 Eonile/Paleonile sand and shale ?
Eonile coarse sand and pebbles bottom of Eonile can at
Miocene 2500 m below the surface

After Said 1981.
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G M s T ;
Fig. 2. Western part of Geziret Sineita (partly quarried away). To the rightin the background the
cemetery of the contemporary village of Sineita.

As a convenient point of departure we consider the top of various layers of
coarse, rounded quartz sands of Mid-Pleistocene age (700,000 - 200,000 B.P.),
deposited in the Delta by the Prenile. From the heavy mineral composition,
Kholief et al. (1969) concluded that these sand layers (reaching a maximum
thickness of 1000 m) originated in the Abbysinian highlands.

Especially in the eastern Delta relics of these sediments still rise above the
alluvium today, appearing as seemingly isolated sandy hills (arabic: gezira) in
the midst of the green, arable land (Fig. 2).

Both in the past and present these large expanses of sand islands have in-
vited extensive settlement of a permanent nature beyond the reach of the annual
Nile floods. As was demonstrated during the survey, the majority of archa-
eological sites recorded (see further below) was located at the edges of the
geziras in order to be as close as possible to the arable land on the alluvium and
to the river, and just high enough on the gezira to stay out of reach of the annual
inundations (viz. 1.5 m-2 m above the surrounding floodplain). The parts
higher up the gezira, and therefore at a greater distance of the alluvium, were
most ideal for the location of cemeteries (van den Brink 1987b: 22, Figs. 7 - 8).
The embankments of the various water courses flowing in-between these sand
islands accommodated permanent settlement on a smaller scale.
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Due to a lower sealevel during the Late Pleistocene (100,000 - 10,000 B.P.) the
Mid-Pleistocene sediments were partially eroded. When during the Holocene
the sealevel gradually rose again to its present level, a system of 5 to 7 Nile
branches (Butzer 1974: 1043 - 1052) — two of which flowed through the current
study area, viz. the Tanitic and Pelusiac branches (Bietak 1975) — gradually
covered the lower parts of the Mid-Pleistocene deflated palaeo-relief with silts
and clays (the well known Nile muds) at an average sedimentation rate of
12.5 cm/century.

The frequent lateral shifting of river channels caused erosion of the older
Nile sediments and the relic geziras. Due to seismic activity the alluvial sedi-
ments are somewhat tilted and consequently the east-west gradient made the
Nile branches move to the west. The resulting present situation with only two
major Nile branches in the Delta, viz. the Damietta and Rosetta branches, is a
relatively recent one (since about 950 A.D.).

For a detailed account of the Nile sediments of especially Holocene date
within the survey area, see de Wit (this volume).

Topographical description of the survey area

The area is contained within the modern 2 to 7 m contour line and can be
characterized today as a low and fertile alluvial plain, dotted with small isolated
sandy hills (geziras), and transected by several, today mainly canalized, river
branches (van den Brink 1987a: Fig. 1).

The central and northeastern part of the area constitutes part of a
hydrographic unity, limited in the west by the Bahr Faqus/Bahr Faqus Drain,
and in the east by the Bahr el-Baqr system (Fig. 3). These water courses, now
mainly canalized, can be considered as the last tangible vestiges of the former
Pelusiac Nile branch system.

The southeastern part of the area is limited by the present day desert fringe,
which, formerly and today, has been a restrictive factor on human settlement.
It covers ca. 20% of the total survey area. To the northwest the area is limited
by the Bahr Muweis, which can be considered as the latest descendant of the
former Tanitic branch system (Bietak 1975: 28).

Due to the low and flat topography these former branches and related minor
distributaries have frequently changed their courses by lateral shifting of their
channels, though always bound by southwest-northeast “orientated”” belts of
higher parts of Mid-Pleistocene Prenile deposits (geziras, see above).

For a schematic reconstruction of the various water courses in the survey
area, cf. Fig. 6; for an account of the methods used cf. van Wesemael and Dirksz
(1986), van Wesemael and Sewuster (1987), de Wit and van Stralen (1988b).

Archaeological investigations in the area prior to the survey

Apart from a general tour of inspection in the eastern part of the Delta made
by M. Foucard between 1893 - 1894 (Foucard 1901) in his capacity as “‘inspecteur
du service des antiquités” and beside a number of mainly limited soundings at
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an odd 15 sites made by E.A.O. inspectors since the 1960s (van den Brink 1987a:
Table 1), research prior to the current survey has been concentrated on two sites
— or perhaps more correctly site clusters — in the northeastern part of the study
area.

Although the area between Khata'na/Tell el-Dab’a-Qantir was examined as
early as 1885 by E. Naville (1887) and W.F.L. Petrie (1888), it was M. Hamza who
first realized, while excavating in Qantir, that this area contained the remains of
the royal residence and the capital of Egypt during the Ramesside era (19th -
20th Dynasty), called Piramesse (ca. 1300 - 1080 B.C.), (Hamza 1930). This as-
sumption was later confirmed by the excavations in this area carried out by
L. Habachi (1954), Sh. Adam (1955; 1958), M. Bietak (1975; 1979) and E. Pusch
(Eggebrecht 1981; Pusch 1987). It was L. Habachi who first connected this same
region with yet another, earlier capital of Egypt, viz. during the later part of the
2nd Intermediate Period, called Avaris (ca. 1650 - 1540 B.C.). More than 20 years
of careful excavations at Tell el-Dab’a under the direction of M. Bietak substan-
tiated this assumption significantly (Bietak 1979).

Ca. 12 km to the northeast of the latter site cluster is located another impor-
tant site, containing among other things the remains of the metropolis of the
19th Lower Egyptian nome, called Imet. Excavations here were started as early
as 1886 by W.F.L. Petrie (1888). After a long interval work was resumed here in
1962 by the E.A.O. (Mustafa 1988a; 1988b).

The archaeological survey

During the first two seasons of fieldwork (autumn 1984 and autumn 1985)
92 archaeological sites were (re)located, recorded and surface sampled. For the
methods used and the range of practical problems confronted with in the field
cf. van den Brink (1987a: 10 - 11).

The analysis of the collected surface material (for the Old Kingdom and Late
Predynastic-Early Dynastic materials c¢f. van den Brink 1988: 66 - 76; 1989) —
mainly ceramic sherds — made it possible to prepare chronologically differen-
tiated site distribution maps (see further below).

During the last two seasons (autumn 1986 and autumn 1987) soundings
were made at 7 sites selected within the area in order to establish their chrono-
stratigraphy more precisely and to extract stratigraphically controlled material
(van den Brink 1988: 76; 1989).

Fig. 4 illustrates in a simple histogram the numbers of settlements involved
per period in the study area, as far as could be attested on the basis of the col-
lected surface material of the individual sites. It is perhaps needless to say that
this picture only reflects part of the reality; geomorphological processes like
alluviation and erosion as well as a number of other, uncontrollable, factors
like the present-day intensification of land use, the illegal activities of sebakheen,
etc., all affect site-discovery in a negative way.
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Fig. 4. Histogram showing the numbers of sites per period within the survey area.

Whatever the degree of distortion may be — which is difficult to estimate
and/or to correct for — some significant information nonetheless emerges, for
instance, an observed sharp decrease in the number of settlements after the
collapse of the New Kingdom (ca. 1,080 B.C.).

There are 27 New Kingdom sites with attestable material while the succeed-
ing period (the Third Intermediate Period)only has a mere three. Although
future research may redress the balance by making material of the latter
as recognizable as that of the former, the downward trend seems real enough.
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A possible explanation could be the contemporary shift of Egypt’s capital,
Piramesse (situated within the survey area), after the end of the Ramesside era
to a new location ca. 20 km to the north (and outside the study area), nowadays
called Tell San el-Hagar and identified with the royal residence and burial
ground of the pharaos of the 21st Dynasty, Tanis (Bietak 1975); the shift or trans-
location of the country’s capital clearly brought about a change in the spatial
distribution of settlements in this area.

Another point here concerns the abundance of Roman-Coptic sites. Al-
though it is logical to assume that the more recently a site has been occupied, the
better it will be represented among the collected surface material, the apparent
abundance of 51 sites yielding material from the Roman-Coptic period can not
only be explained in terms relative to possible underrepresentation of earlier
sites; colonization policies concerning the Delta, the granary of Egypt, dictated
from Rome and later from Byzantine Constantinople are equally dominant fac-
tors in this respect.

Fig. 5 illustrates the longevity of the individual sites. With the noticeable ex-
ception of sites dating from the Roman-Coptic period (ca. end of 1st century B.C.
to 7th century A.D.) — with 37 out of 52 sites apparently being new foundations
— the remainder of settlements seem to have been occupied continuously for
periods no longer than 200 -400 years. Only very few sites show a longer,
uninterrupted occupation, as for example Tell Ibrahim Awad (Fig. 5, No. 3),
which was inhabited continuously from the Late Predynastic Period until the
Early New Kingdom (viz. 3,300 B.C. - 1,300 B.C.).

Sixteen out of the 27 sites yielding material dating from the New Kingdom
did not provide earlier material, that is to say that it would seem that these
places were new foundations during the New Kingdom. If correct, this would
be yet another indication of the profound changes which resulted from the
translocation of Egypt’s capital during the earlier part of the New Kingdom,
from Thebes, to a new site in this part of the Delta, Piramesse, during the
Ramesside era.

As has been said above (Fig. 4), there was a significant decrease in the num-
ber of settlements immediately after the end of the New Kingdom. There is
probably at least a partial causal connection between this fact and the transloca-
tion of Egypt’s capital to Tanis (San el-Hagar); it is apparent from Fig. 4 that
during the Late Period and subsequent periods, when the area was resettled
again, only a small percentage of settlements, abandoned at the end of the New
Kingdom at the latest, were reoccupied again. In other words most sites, even
those with a relatively long life span had been abandoned for ever in favor of
new foundations at different locations, showing a profound change in settle-
ment behavior on a regional scale. In the wake of new political developments in
the first millennium B.C., the gradual development of settlement systems from
the Early Dynastic Period until the end of the New Kingdom, tentatively
described below as starting from a relatively egalitarian to a finally 6-level
hierarchical one, had come to an abrupt end. The evaluation of settlement
patterns/systems concerning the periods after the end of the New Kingdom is
beyond the scope of this paper.
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Settlement patterns and settlement systems

Having prepared chronologically differentiated settlement maps, and sub-
scribing to the fact that “human behavior has spatial corollaries”, and that
“some of the corollaries can be expressed as point maps” (Pinder et al. 1979:
430), i.e. that point maps (here representing settlement locations) can be con-
sidered to a certain extent as spatial expressions of human behavior, we can
start to look for meaningful patterns - if any — in the data obtained through the
survey. We will try to identify the “empirical patterns” (expression by Flannery
1976: 162) drawn from our data, adequately characterizing the regularities per-
ceived, in order to reveal glimpses of any underlying system which may have
generated these patterns.

The developments of formal methods of spatial analysis in archaeology,
especially during the last two decades, have provided us with a variety of statis-

Fig. 5. Histogram showing the longevity of the individual sites within the survey area.
Legenda of the numbers 1 - 78.

1. Tell Gez. el-Masha'la 40. Aulad Musa
2. el-Tell el-Iswid (south) 41. Kom Sultan Khadr
3. Tell Ibrahim Awad 42 el-Alagma

4. Tell Abu Dawud

5. Tell Fara'un

6. Tell Gherier

7. Tell el-Khasna

8. Tilul Moh. Abu Hasan

9. Tell el-Dirdir

10. Tell Ginidba

11. Tell el-Marra

12, Tell el-Akhdar

13. Tell el-Abbasiya

14, Tell Umm "Agram

15. el-Tell el-Iswid (north)

16. Tell Umm el-Zaiyat

17. Tell Gez. el-Faras

18. Tell el-Hagge

19. Tell el-Dab’a

20. 'Arab el-Sheikh Mubarak
21. Tell Fauziya

22. Ezbet Hilmi (Tell Qirgafa)
23. Tell Farasha (Tell Maghud)
24. Tell Samuni

25. Ezbet el-Shuhada (Ma“askar)
26. Sidi Ahmed el-Tawil

27. Ezbet Razaiqa

28. el-5al (Tell Abu S di)
29. Gez. Sultan Hasan

30. Ezbet Gayel

31. Qantir

32. el-Tell el-Abyad

33. el-Tell el-Ahmar

34, Tell Za'azi

35. Ezbet Abd el-Rahman Suliman Amir
36. Tell Abu Suliman

37. Tell Gimeima

38. el-Kifriya

39. Tell el-" Awaya

43. el-Fadadna (Tell Mindar)
44. Tell Tukh el-Qaramus
45. Tell el-Riyad

46, Ezbet Tell Abu el-Rus
47. Tell el-Bey

48, Gez. Abu Mitawi

49. Tell Abu Husa

50. Tell Umm el-Hagar

51. Tell el-Shagf

52. Ezbet Salih Rif “at

53. Tell Abu Kharufa

54. Urban Gez. Abu Imran
55. Gez. el-Nisf

56. Faqus

57. Tell Muftah

58. Tell Mirdas

59. Gez. el-Tawila

60. el-Dimeiyin

61. Tell Gindiya

62. Tell el-Hilayla

63. Tell el-Barriya

64. Ezbet Rushdi Kebira (Tell Abu el-Filus)
65. Tell Abu el-Sobh (Tell Safra)
66. Tell Abu el-Shaf'ei

67. Ezbet Yasin "Amar

68. Ezbet Heiba

69. Gez. Sineita

70. Tell Abu Qirdan

71. Tell Habrash

72. Tell el-Batal

73. Tell Atrash

74. Tell Ehteita

75. Tell Abu Qeih

76. Tell el-Shuwan

77. Tell el-Sebakhiya

78. Sintiris

For the exact location of these sites cf. van den Brink 1987a: Fig. 1 and Table 1.
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tical and analytical methods to approach questions in this field. They include
techniques such as nearest-neighbor analysis, various forms of quadrat analysis
and - concerning more in particular the interpretation of e.g. stratified society
settlement patterns — the construction of central-place models and the applica-
tion of rank-size (normally population size) analysis.

Appropriate application of any of these procedures to the data collected,
with the exception perhaps of nearest-neighbor analysis, is hampered by the fact
that archaeological survey data generally “rarely include more variables per
period than site location and the site size” (Paynter 1983: 238). In our case,
moreover, for reasons explained already elsewhere (van den Brink 1987a: 10, 13)
even the data concerning site size have real significance only in a very few cases.
It is therefore not possible to establish relationships between site size and actual
settlement size, or between settlement size and population size, information es-
sential for application of the rank-size rule for instance, an analytic procedure
analyzing the entire distribution of settlement sizes without requiring the isola-
tion of individual hierarchical levels.

Our approach, therefore, towards identification and understanding of pat-
terns in the spatial distribution of the recorded sites, has been to give in the first
place an objective description of the point maps by using nearest-neighbor
analysis together with a general characterization of regularities observed, and in
the second place to try to offer some tentative explanations of these patterns by
using contextual or circumstantial information.

Discussion of the spatial distribution of settlement sites from the
Early Dynastic Period through the Old Kingdom (ca. 3,150 - 2,185 B.C.).
An attempt to describe and to comment on the “empirical” patterns

Introduction

As a first step to describe the individual point maps or site distribution
maps, the nearest-neighbor statistic (R,) was calculated for each of the distin-
guished periods. This analysis (developed by plant ecologists) concerns itself
only with location points (here human settlements) in space and it does not use
any further contextual information. The R,, values thus obtained are a descrip-
tion of spatial patterns by distance to the first nearest-neighbor, expressable in
general terms by four basic point patterns employed by archaeologists as goal
models, viz. linear, random, clustered, dispersed.

Being aware of the fact that ‘““underestimation is an inherent flaw of the
technique”, particularly “..when point populations are small” (Pinder ef al. 1979:
430 - 431), due to what has been labelled by Johnson (1981: 167) as the “boundary
effect”, i.e. the problem that boundaries of a study area are not likely to coincide
with the boundaries of a complete settlement system, and ergo it is unlikely to
recover the entire pattern of a past system, thus causing distortions, the present
writer does not see any other appropriate method, given the limitations of the



SETTLEMENT PATTERNS IN THE NILE DELTA 291

data variables obtained during the survey. Finally, moreover, “if we are inter-
ested in comparing (emphasis added) two or more point patterns, such as settle-
ments in a series of phases, built-in clustering (due to “boundary effects”, the
author) may not matter greatly. This is because holding the area constant when
making the comparisons places all analyses on the same base. Thus the interest-
ing aspect of the R, values will be their magnitude in relation to each other
rather than the 1.0, the null hypothesis value” (Pinder et al. 1979: 435 - 436).

The Early Dynastic Period (Dynasty 0 - Dynasty 2; ca. 3150 - 2685 B.C.)

The R,, value calculated for the 8 sites yielding Early Dynastic materials is
1.23 (Table 2); this value greater than 1.0 means that the average distance be-
tween first nearest-neighbors is greater than it would be in a random distribu-
tion and therefore represents a more dispersed or regular pattern (Figs. 6 and 7).
For the observed distances between first nearest-neighbors see Table 3.

Table 2
Nearest-neighbor statistic for the Early Dynastic Period and later periods.
Period No. of sites Va/n Dran Dobs R,

Early Dynastic

Period 8 10.61 5.30 6.54 1.23
Old Kingdom 16 7.50 3.75 2.84 0.76
1st Intermediate

Period 7 11.34 5.67 5.61 0.99
Middle Kingdom 8 1.11
2nd Intermediate

Period 7 11.34 5.67 9.44 1.76
New Kingdom 27 6.00 3.00 3.30 1.10

a =900 km?; reduction coefficient = 0.5,

A simplified map of the survey area and surroundings immediate to the west
(Fig. 6) shows, beside the locations of the sites, a schematic reconstruction of
former rivers and minor distributaries (based on the study of ca. 1500 soil
samples; cf. van Wesemael and Dirksz 1986; van Wesemael and Sewuster 1987;
de Wit and van Stralen 1988a; 1988b) together with the outlines of the sandy
hills (geziras) as they rise today above the present plain. Given the fact that the
flood plain was considerably lower during the time under consideration here,
viz. the beginning of the 3rd millennium B.C., it will be understood that these
sand bodies stood out even more above the alluvium then, than they do now.

All settlements, located at an average 6.5 km from each other, are situated in
the near vicinity of a water course, reflecting the dependence on the river (for
e.g. traffic, irrigation, drink water supply efc.) This accounts partially for the
linear distribution pattern, the components of which seem to form a network
along two axes (Fig. 7).

The first one is a NE-SW axis alongside a major former river, identified as the
former Tanitic Nile branch. Its course is also indicated and confirmed by the
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Fig. 6. Simplified map of the survey area and its surroundings immediately to the west, showing
the reconstructed courses of former water courses and the distribution of Late Predynastic-
Early Dynastic sites.

position of a number of contemporary Early Dynastic sites both within the
survey area (Fig. 6, Nos. 1, 2, 5) as well as outside the study area (Table 3: ¢, d).
The latter two are located at respectively 19.06 km and 24.53 km south of Ezbet
el-Tell (the southernmost identifiable Early Dynastic site in the survey area), and
at 5.47 km from each other, which would fit very well within the range of dobs
between first nearest-neighbors in the survey area (Table 3). In view of the
regularities observed (see further below) we could hypothesize the presence of
another three Early Dynastic sites along the Tanitic branch in-between Ezbet el-
Tell and Beni Amir.

With the exception of Gezira el-Masha'la, the second axis forms an almost
straight east-west line, indicated by the position of a number of contemporary
sites, perhaps significantly all contained within the modern 3.5 m and 3 m con-
tour line. These are from west to east (Figs. 5 and 6): Tell el-Farkha, once more
Tell Gherier, conveniently located at the spot where the Tanitic branch and one
of its distributaries converge, el-Tell el-Iswid (south), located on a gezira east of
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A Farly Dynastic  lincl. Dynasty 0) *
A Llate Predynastic ( after ¢.3300BC.) — , |
¢ Predynastic (beforec.3300B.C.) O 25 5KM

Fig. 7. Abstraction of Fig. 6, showing the distribution of Late Predynastic-Early Dynastic sites within
the area; radius of circles is 6.54 km (= dobs) cf. Table 2.

yet another distributary channel (cf. also van den Brink 1990), Tell Ibrahim
Awad, also situated on a gezira in the near vicinity of the spot where a former
distributary channel seems to have bifurcated (van den Brink 1988: 76), and Tell
Fara'un, located west of a former channel (Mustafa 1988b) which in this period
either has to be considered as the easternmost distributary channel connected
with the Tanitic branch or perhaps can be identified as belonging to the former
Pelusiac branch (see further below). Alongside the same water way, outside the
survey area at a distance of ca. 26.5 km northeast of Tell Fara'un we find yet
another partially contemporary site, viz. Minshat Abu Omar (Kroeper and
Wildung 1985).

Because sufficient numbers of C-14 datings of sediments of succeeding rivers
and related distributaries during the Holocene in this area are still lacking, it is
necessary to resort to an admittedly indirect method in order to at least arrive at
some conclusions about when a river has been active. This method starts with the
assumption “Wenn sich mehrere Fundstitten mit gleichen Belegungsschichten
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Table 3
The Early Dynastic Period. Dobs between first nearest-neighbors.
Site Dobs in km To first nearest-neighbors
1 |Ezbetel-Tell 8.36 Tell Abu Dawud (2)
2 |Tell Abu Dawud 5.76 Tell Gherier (5)
3 |Tell el-Farkha 7.81 Tell Abu Dawud (2)
4 |Gezirael-Masha'la* 4.85 Tell Gherier (5)
5 |Tell Gherier 4.85 Gezira el-Masha'la (4)
6 |el-Tell el-Iswid (south) 6.91 Tell Ibrahim Awad (7)
7 |Tell Ibrahim Awad 6.91 el-Tell el-Iswid (south) (6)
8 |Tell Fara'un 7.27 Tell Ibrahim Awad (7)
a |Tell el-Samara 5.46 Tell el-Farkha (3)
b |Tell el-Rub‘a (Mendes)** 10.16 Tell el-Samara (a)
¢ |Beni Amir 547 Tell Basta (d)
d |Tell Basta (Bubastis) 5.47 Beni Amir (c)
e |Minshat Abu Omar 26.62 Tell Fara'un (8)
f |el-Beda Minshat Abu Omar (c)

Numbers in brackets refer to Fig. 6. Letters a - f refer to Early Dynastic sites outside the survey area, and they are
not indicated on the map. For the materials found at Ezbet el-Tell/Kufr Nigm ¢f. Bakr 1988, For the materials found
at Tell el-Farkha cf. Chiodnicki 1988.

* A number of Late Predynastic pottery vessels were found here by M. Nesha'at during soundings made on behalf
of the E.A.Q.; they are kept in the E.A.O. magazine at Tell Basta/Zagazig.

** Cf. Hansen 1965: 36; 1968: 16.

den rekonstruierten Arm entlang verteilt finden, so ware dies als ein starker
Hinweis fiir die Bestatigung des Verlaufes der Wasserader in den so datierten
Zeitabschnitten (emphasis added) aufzufassen” (Bietak 1975: 72).

In this respect it could be of interest to point out once more the presence of a
number of Early Dynastic sites alongside the Tanitic branch and its dis-
tributaries (thus giving an indication of the period in which this river had been
active, viz. at least at the beginning of the 3rd millennium B.C.) and the absence
of contemporary sites alongside the former Pelusiac branch, where the earliest
in situ finds are dated to the end of the First Intermediate Period /beginning of
the Middle Kingdom (Bietak 1979: 290), i.e. ca. one millennium later than the
first in situ finds alongside the Tanitic branch.

Having observed that human occupation started a thousand years earlier
along the Tanitic branch than along the banks of the Pelusiac branch, one could
wonder — though not conclusively answer yet — whether the Pelusiac branch
had perhaps not yet been active at the beginning of the third millennium B.C.

If, on the other hand, one would assume that the Pelusiac branch had been
active already in the Early Dynastic Period then the only alternative explanation
for an apparent settlement vacuum along this river during most of the 3rd mil-
lennium B.C. would be that the Tanitic branch indicated the easternmost,
natural border for human settling during this time in this part of the Delta, and
that apparently there had been no urge to settle down far beyond the Tanitic
branch eastwards.

We have observed before the very general tendency of settlements to be lo-
cated near the water way, reflecting human dependency on the presence of
rivers. We also have pointed out before that the general orientation of these
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water ways — bounded by a number of gezira “belts” — is NE-SW (Fig. 6). We
would therefore expect a general NE-SW linear distribution of settlements
alongside and parallel with the rivers, as is indeed confirmed by the location of
at least 5 contemporary Early Dynastic sites along the major c.q. one of the two
major rivers in this area at the time, viz. the Tanitic branch (these sites are — once
more — from south to north: Tell Basta, Beni Amir, Ezbet el-Tell, Tell Abu
Dawud and Tell Gherier).

However, an observed distribution of Early Dynastic sites along an imagi-
nary east-west axis, contained within the modern 3.5 m - 3 m contour line, and
indicated by the location of at least 6 sites (Fig. 6, Nos. 3, 5, 6, 7, 8 and Minshat
Abu Omar), almost perpendicular to and crossing the Tanitic branch and related
distributaries, clearly deviates from the expected NE-SW orientated scheme and
thus calls for an explanation.

At first sight one could be tempted to suppose that the locations of the settle-
ments along this imaginary east-west axis would perhaps be indicative for the
presence of a former, Holocene coast-line, with which it would coincide. We
know, however, that marine transgressions never invaded the Delta south of the
modern 2 m contour line (Butzer 1976), and recent research seems to indicate
that ““at the time of maximum transgression, about 5,000 years ago, the coast lay
40 - 50 km inland from its present position” (Coutellier and Stanley 1987: 268),
still slightly north of San el-Hagar/Tanis and 10 - 15 km north of the survey
area. This conjecture can therefore be excluded. The possibility that these sites
were situated on a former lake shore (much like present day lake Manzalah and
lake Burullus) cannot be a priori excluded although sediments indicating such
feature have not been found in the study area nor can it be sustained by the
preliminary results of current pollen analyses (W. van Zeist, pers. comm.).

We should take into account here that the regions adjoining the current sur-
vey area immediately to the north and west have not been systematically
covered by any archaeological survey. Theoretically therefore, it is possible that
what we observe in the area as an east-west orientated “belt”” of settlements, in
reality represents only a partial and therefore distorted picture of the total
former pattern, and thus would illustrate, as a case in point, the dangers of
“boundary effect”, mentioned above.

We are confident, however, that the “empirical pattern” does have a validity
of its own, basing ourselves on circumstantial information presented below.

In this respect, we would like to mention some of the results of another ar-
chaeological survey, carried out during the years 1972 - 1982 by E.D. Oren in
northern Sinai, between the Suez Canal and the Gaza Strip. The survey revealed
the presence of ca. 250 sites yielding in varying quantities materials from both
the Canaanite Early Bronze Age I-II cultures and the partially contemporary
Late Predynastic-Early Dynastic cultures in Egypt. According to the surveyor
the data indicate that ““The complex of sites in northern Sinai represents, in our
view, the eastward extension of the Egyptian sphere of interest and civilization,
which served as a springboard for commercial (and military?) ventures in
Southern Canaan at the very beginning of the Dynastic period” (Oren 1989).
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Fig. 8. Map showing distribution of sites dating from around the beginning of the 3rd millennium
B.C. in the Nile Delta, northern Sinai and southern Canaan;

Nile Delta
1: Tell Basta; 2: Beni Amir; 3: Ezbet el-Tell; 4: Tell el-Farkha; 5: Tell el-Samara; 6: Tell Abu Dawud; 7: Tell Ghernier;
8: el-Tell el-Iswid (south); 9: Tell Ibrahim Awad; 10: Tell Fara’on; 11: Minshat Abu Omar.
Southern Canaan
1: Taur Ikbeineh; 2: Site H; 3: 'En Besor (str. III); 4: Tell el-Malhata; 5: Tell Arad (str. IV - I1I); 6: Tell Halif; 7: Tell
Ma’ahaz; 8: Tell 'Erani (Tell Gat); 9: Lachisch; 10: Afridar; 11: Nizzanim; 12: Hartuv; 13: Gezer; 14: Mdar; 15: Azor,

At present, some 25 sites in Southern Canaan are known to have yielded in
varying quantities Egyptian and/or Egyptianizing finds dating from Dynasties
0 - 1, certainly testifying to the intensive contacts between Egypt and Canaan at
this time. As for the true nature of this contact, more specific data need to be
presented, in order to test the validity of such statements made ¢.¢. by R. Gophna
(1976: 9) already more than 10 years ago that ““the Egyptians dominated not only
the southern border areas of Canaan, which were not settled at that time (viz. the
beginning of the Early Dynastic Period in Egypt, the author), but also exercised
some control over the settled part of southern Canaan, chiefly for the purpose of
economic exploitation”.

When we take a look now at the map which reflects this situation around the
beginning of the 3rd millennium B.C. (Fig. 8), and taking into consideration the
following three points:

1. The northeast-southwest distribution of a number of Early Dynastic settle-
ments spaced at regular intervals from each other along the banks of the former
Tanitic branch both inside and outside the study area (viz. Tell Basta, Beni Amir,
Ezbet el-Tell, Tell Abu Dawud and Tell Gherier);

2. The presence of a number of Early Dynastic sites equally regularly spaced
along an imaginary east-west axis, off the northernmost site in the area (viz. Tell
Gherier) and almost perpendicular to the Tanitic branch and distributaries, both
inside and outside the survey area (viz. Tell el-Farkha, Tell Gherier, el-Tell
el-Iswid [south], Tell Ibrahim Awad, Tell Fara’on, Minshat Abu Omar, el-Beda);

3. The flow of contemporary contacts via northern Sinai between Early Dynastic
Egypt (and more specifically the Delta) and Early Bronze Age I southern Canaan;
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we are inclined to explain the observed phenomena, particularly the imaginary
east-west axis, in terms of a natural, corridor-like passage overland, possibly
linking up with what is known to us from later texts as the Way(s)-of-Horus,
thus connecting the southern and perhaps more central parts of the Delta with
northern Sinai and eventually southern Canaan.

The clustering of geziras in this part of the survey area between the former
Tanitic branch and distributaries, possibly provided the right conditions for
donkey caravans for instance (Amiran 1985) to cross this watery area, even
during the period of annual inundations, on the route to Sinai (copper trade)
and southern Canaan.

At least three sites along this corridor yielded positive evidence for contem-
porary contacts with Sinai and Canaan, viz. Minshat Abu Omar (e.g. copper
tools, EBA I ceramic imports, cf. Kroeper and Wildung 1985), Tell Ibrahim Awad
(copper vessels, EBA I ceramic imports, cf. van den Brink 1988: 80, VI and 82 -
83) and el-Tell el-Iswid (south) (ceramic imports, ¢f. van den Brink 1989).

The Late Predynastic Period:
Excursus

The transition from terminal prehistory to (proto)history viz. the transition
from the Late Predynastic Period to the Early Dynastic Period, is marked in the
Delta by cultural discontinuity (van den Brink 1989). It would seem that the last
exponents of a truly Lower Egyptian culture (standing in the tradition of, in
chronological order, the Neolithic Fayum A, Merimde Beni-Salame/el-Omari,
Maadi, Buto (Schicht II; von der Way 1989) and el-Tell el-Iswid (south) (phase A;
van den Brink 1989), finally dissolved, during the process of “unification”, into
the Early Dynastic culture.

This cultural discontinuity can be inferred from observed radical changes
in the ceramic and lithic assemblages and e.g. the proliferation of mudbrick
architecture at the beginning of the Early Dynastic Period at a number of con-
temporary Delta sites.

These events do not seem to have caused a discontinuity in site occupation:
at least 4 out of the 8 Early Dynastic sites mentioned above (Table 3) had already
been inhabited during the Late Predynastic Period (ca. 3,300 B.C.), viz. Tell el-
Farkha (R. Fattovich, pers. comm.), Tell Ibrahim Awad (van den Brink 1988: 77),
Gez el-Masha’la (Rundbrief MDAIK 1988) and el-Tell el-Iswid (south) (van den
Brink 1989). Tell el-Fara’in/Buto and Minshat Abu Omar, where the same
phenomena have been observed, complete this picture, contrasting with the
abandonment of Maadi at the beginning of the Early Dynastic Period.

Based on the presence of ceramic imports we also know that contacts be-
tween the Delta and Sinai-Canaan existed already during the Late Predynastic
Period, for instance Minshat Abu Omar, grave groups 1-2 (Kroeper and
Wildung 1985; Amiran 1985); Tell el-Fara’in/Buto, Schicht II (von der Way 1989);
el-Tell el-Iswid (south), phase A (van den Brink 1989; N. Porat, pers. comm.).
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Whether and to what degree these Late Predynastic settlements located within
the “corridor” were later on functionally integrated in the network of Early
Dynastic settlements, is a question which cannot be answered yet.

Inferences about Early Dynastic intersite differentiation

One would of course want to know whether the rise of central government
and the crystallizing hierarchical structuring at the beginning of the Early Dynastic
Period (including Dynasty 0) are reflected in the eventual system underlying
the Early Dynastic settlement pattern.

A key characteristic of stratified society landscapes, found in studies of
settlement patterns and systems, is that settlements are arranged in hierarchies
with a large number of small places and a small number of large places.

Due to the deplorable state of preservation of many tells, rank-size relations,
which could help us to explain the “empirical pattern” in this respect, cannot be
inferred directly from the survey data alone. The linear distribution of these
sites, however, spaced at rather regular intervals from one another, and the ap-
parent absence of site clustering, seem to suggest a relatively egalitarian system.

On the level of social structuring intrasite and intersite differentiations do
occur though; if one accepts that a relationship exists between certain variables
in mortuary data (like size and structure of graves, the nature and number of
funerary gifts included in a grave) and the social status or social persona of the
deceased (e.g. Saxe 1970), then the Early Dynastic data-set at for instance Min-
shat Abu Omar mirrors a much wider range of internal social differentiation
among the (cemetery) population than that reflected in the contemporary
cemetery data at Ezbet el-Tell (Bakr 1988). In Minshat Abu Omar the extremes
on the scale poor/rich burial (for a caveat concerning the interpretation of seem-
ingly rich burials ¢f. Eiwanger 1987: 91 - 93), or low /high status are much fur-
ther apart from each other than at Ezbet el-Tell.

For instance, at the former site grave structures vary from plain shallow pits
with only few goods, to big rectangular mudbrick tombs, subdivided in 2 to 3
separate rooms, covered with a roof supported by wooden beams and contain-
ing more than 50 objects (Kroeper 1988: 12 - 13, 17).

At the latter site such extremes on this scale are virtually absent, the only
deviation from the standard practice (burial in pottery coffin in shallow grave
pit) being the addition sometimes of a small annex to the grave for extra storage
(Bakr 1988: 51).

The only grave excavated so far at Tell Ibrahim Awad is comparable in struc-
ture and nature and number of funerary gifts included with those few graves,
excavated in Minshat Abu Omar, which tend to the extreme “rich” side of the
scale (van den Brink 1988: 77). That the owner of this particular grave, datable to
the first half of the First Dynasty, had access to the royal workshops is indicated
e.g. by the presence of a schist chalice (van den Brink 1988: Fig. 21, No. 28), a to-
tally equal example of which has been found in Saqqara, tomb 3507, belonging
to the earliest period of Udimu (Dwn), probably to Queen Her-Nit (consort of
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Zer/Dr). The three burials uncovered so far at el-Tell el-Iswid (south) are per-
haps indicative of a certain diachronic, internal development. The two earliest
burials (A/87/2, stratum VIIIc and A/87/1, stratum IX) slightly predating those
found at e.g. Ezbet el-Tell, where placed in shallow pits and — apart from a single
bowl in grave A/87/2 — were not equipped with funerary gifts. The latest burial
(A/87/3, stratum X) — contemporary with e.g. Minshat Abu Omar grave group 4,
was placed in a ca. 1.3 m deep grave pit, equipped with numerous stone and pot-
tery vessels as well as two grinding stones (van den Brink 1989: Figs. 6 and 7).

Uniformity in at least one major aspect concerning the disposition of the
dead did exist among all sites mentioned above, viz. the burials were always
single, the burial position contracted, left lateral, head in the north/northeast,
facing east/southeast, feet in the south/southwest.

The Old Kingdom (Dynasties 3 - 6; ca. 2,685 - 2,185 B.C.)

With an average distance of 2.84 km in-between first nearest-neighbors
(Table 4) and an R,, value of 0.76 (Table 2) it would seem that the spatial dis-
tribution of settlements during the Old Kingdom represents a less dispersed and
relatively more clustered pattern (Figs. 9 - 10) compared to that of the preceding
Early Dynastic Period.

At least five out of the 17 sites yielding materials dating from the Old
Kingdom (van den Brink 1988: 66 - 69, Figs. 3 - 7) had already been inhabited

Table 4
The Old Kingdom. Dobs between first nearest-neighbors.
Site Dobs in km To first nearest-neighbors
1 | Tell Abu Dawud* 1.81 Tell Hasanin (2)
2 | Tell Hasanin 1.81 Tell Abu Dawud (1)
3 | Tilul Moh. Abu Hassan 1.81 Tell Hasanin (2)
4 | Tell Umm el-Zaiyat 3.03 Tell Ginidba (5)
5 | Tell Ginidba 1.81 Tell Gherier (6)
6 | Tell Gherier* 1.70 Tell el-Marra (8)
7 | Gezira Tell Faras 6.06 Tell Umm el-Zaiyat (4)
8 | Tellel-Marra 1.70 Tell Gherier (6)
9 | Tell el-Akhdar 279 Tell el-Abbasiya (12)
10 | Tellel-Masha’la* 1.33 Tell el-Dirdir (11)
11 | Tell el-Dirdir 1.33 Tell el-Masha’la (10)
12 | Tellel-Abbasiya 279 Tell el-Akhdar (9)
13 | el-Tell el-Iswid (south)** 0.61 Tell el-Abbasiya (12)
14 | el-Tell el-Iswid (north) 291 Tell el-Abbasiya (12)
15 | Tell Umm "Agram 291 Tell Ibrahim Awad (16)
16 | Tell Ibrahim Awad** 291 Tell Umm ’Agram (15)
17 | Tell el-Khasna 8.72 Tell Abu Dawud (1)
a | Tell el-Rub‘a (Mendes) 15.63 Tell Umm el-Zaiyat (4)
b | Tell Basta (Bubastis) 23.44 Tell el-Khasna (17)
Numbers in brackets refer to Figs. 9 - 10. Letters a - b refer to sites outside the survey area, and they are not indica-
ted on the map.

* Inhabited since the Early Dynastic Period.
** Inhabited since the Late Predynastic Period.
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Fig. 9. Simplified map of the survey area and its surroundings immediately to the west, showing the
reconstructed courses of former rivers and the distribution of Old Kingdom sites.

during the preceding Early Dynastic Period; of those five, three had already been
occupied since the Late Predynastic Period (Table 4). This can be seen perhaps
as an example of the “cumulative impact of prehistorical (and protohistorical,
the author) social aggregation’” (Butzer 1984: 929).

The 12 remaining sites that do not yield any material prior to the Old
Kingdom are therefore considered to be new foundations. They illustrate the
dynamics during this “pyramid age”. Although future research of these sites
may still reveal the presence of some earlier vestiges of human occupation, the
sharp increase in the number of settlements is realistic enough. It is this fact that
testifies to the interest of the central government in this region during the Old
Kingdom, and perhaps also, more specifically, to the presence of a “local histori-
cal trajectory” (Butzer 1984), viz. the “corridor” described above, linking up
with the Way(s)-of-Horus, giving access to the overland route via Sinai to
southern Canaan.

Taking a look at the map (Fig. 9) and its abstraction (Fig. 10) one is given the
impression that satellite foundations started to develop during the Old
Kingdom around and in-between the surviving elements of the Early Dynastic
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Oid Kingdom

Early Dynastic  (incl. Dynasty0)
Late Predynastic (afterc.3300B.C) , . |
Predynastic (before c.33008B.C.) 0 25 5KM

Fig. 10. Abstraction of Fig. 9, showing the distribution of Old Kingdom sites within the area; radius
of circles is 2.84 km (= dobs) ¢f. Table 2. For explanation of the numbers and letters cf. Table 5.

settlement network (Table 5). During this process a shift in balance emerged
favoring Old Kingdom foundations. This is indicated by the position of Tell el-
Marra (Fig. 9, No. 8), located at equal distance from el-Tell el-Iswid (south)
(6.06 km), Tell Abu Dawud (6.3 km) and Tell Umm el-Zaiyat (6.3 km) and by
the position of Tell el-Abbasiya, situated at an equal distance from Tell Gherier
(7.27 km) and Tell Ibrahim Awad (7.15 km; cf. Fig. 10).

In as far as this picture of the changes in settlement patterns is accurate,
it indicates that centers of importance were developing for the first time in the
region, the spatial distribution possibly reflecting an underlying hierarchical
structure.

To summarize: So far we have tried to point out a development observed in
the spatial distribution of sites within the survey area from the Late Predynastic
Period through the Old Kingdom. Initially the sites formed a rather linear and
egalitarian pattern during the Early Dynastic Period (ca. 3,150 - 2,685 B.C.),
characterized by sites located at an average distance of ca. 6.5 km from each other
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Table 5
Dobs between Early Dynastic-Old Kingdom sites and first nearest-neighbor Old Kingdom sites.
Early Dynastic-Old Kingdom site Dobs in km To ﬁr,St nearest—nelghb(?r
Old Kingdom satellite site
1 | Tell Abu Dawud 1.81 a | Tell Hasanin
1 | Tell Abu Dawud 3.03 b | Tilul Moh. Abu Hassan
2 | Gez.el-Masha'la 0.91 ¢ | Tell el-Masha’la
2 | Gez.el-Masha’la 1.82 d | Tell el-Dirdir
3 | Tell Gherier 1.81 e | Tell Ginidba
3 | Tell Gherier 1.70 f | Tell el-Marra
3 | Tell Gherier 5.78 g | Gez. Tell Faras
4 | el-Tell el-Iswid (south) 3.03 h | Tell el-Akhdar
4 | el-Tell el-Iswid (south) 0.61 i | Tell el-Abbasiya
4 | el-Tell el-Iswid (south) 2.18 j |el-Tell el-Iswid (north)
5 | Tell Ibrahim Awad 291 k [Tell Umm ‘Agram
6 | Ezbet el-Tell (?) 6.25 | | Tell el-Khasna
7 | Tell el-Farkha (?) 4,69 m | Tell Umm el-Zaiyat
Tell el-Rub’a (Mendes) 15.63 m | Tell Umm el-Zaiyat
Tell Basta (Bubastis) 2344 1 |Tellel-Khasna

Numbers and letters refer to Fig. 10.

along the former Tanitic branch and a possible “corridor”, being part of an over-
land trajectory direction Sinai and Canaan. The components of this network were
roughly equidistant from each other and no central places have been identified.
This pattern contrasts with a more clustered and possibly more hierarchical-
ly structured settlement pattern during the succeeding period, the Old Kingdom
(ca. 2,685-2,185 B.C.), during which part of the Early Dynastic network was
interwoven with newly founded settlements (at an average distance of only 2.8 km
from each other), probably precipitating the development of centers, a process
which continued, as will be shown later on in Part II, after the Old Kingdom,
culminating in the foundation of the country’s capital during the Ramesside era,
Piramesse, in exactly this region, during the later part of the New Kingdom.
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