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1

 Introduction

The Sahara is vast. From the Atlantic Ocean to the Red Sea (map 1), it 
extends across a distance of 5000 kilometres. Its southern limit is at 
roughly 16° N and its northern limit at about 30° N, equivalent to a dis-
tance of about 3000 kilometres. It covers an area of roughly 9.2 million 
square kilometres, or almost four times that of the Mediterranean, 
which has an area of 2.5 million square kilometres. The Sahara is so big 
that any generalisation about it can be unwise. However, a glimpse at a 
rainfall map of North Africa (fig. I.1) shows that if we ignore the Saharan 
uplands, the lines of equal rainfall (isohyets) run parallel to one another 
and show a rapid decrease in rainfall with distance from the northern 
and southern coasts. The vegetation zones of North Africa (fig. I.2) also 
run parallel to the northern and southern coasts and, except in the up-
lands, which have their own microclimate and upland ecosystems, be-
come increasingly adapted to aridity with distance inland. At present, the 
summer and winter rains do not penetrate very far into the Sahara, so 
that much of that vast desert is largely devoid of vegetation except in 
sheltered uplands and sporadic desert oases where groundwater comes 
to the surface. Between about 15,000 and 5000 years ago the situation was 
very different. The tropics received more radiation from the sun, the 
summer monsoon was accordingly stronger, and both summer and win-
ter rains reached as far as the present-day arid heart of the Sahara. As a 
result, the vegetation belts also moved further inland, so that Mediter-
ranean winter rainfall plants colonised the northern Sahara and tropical 
summer rainfall plants colonised the southern and central Sahara. In 
effect, the vegetation zones that we see today had at that time shifted more 
than a thousand kilometres further inland along both northern and 
southern margins of the Sahara—the time when the Sahara was green.
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Figure I.1. Present-day rainfall zones in North Africa, after Williams (1988), fig. 3.4,  
adapted from Atlas of Africa (1973), p. 35.
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Figure I.2. Present-day vegetation zones in North Africa, after Williams (1988),  
fig. 3.5, adapted from Atlas of Africa (1973), p. 39.
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My first visit to the Sahara in the northern summer of 1962 to the 
southeast Libyan Desert gave me the impression of being on another 
planet. Not a blade of grass for hundreds of miles. Stark black hills (fig-
ures I.3–I.7) rising from endless plains with a thin surface layer of fine 
gravel. Great humpbacked sand dunes aligned in seemingly endless 
rows parallel to the wind. Sand, dust, and wind; wind, dust, and sand. 
And yet it had not always been so. Hard to believe, but in all suitable 

View from
above

Single large
amphitheatre

Oblique side view (29/8/62)
N of Kufra, SE Libyan Desert

Figure I.3. Sketch showing how prolonged erosion of an initially flat sandstone mesa in the 
Libyan Desert near Kufra has changed it into a single large amphitheatre (29 August 1962).

Dissected sandstone plateau, SE Libyan Desert (31/8/62)

Figure I.4. Sketch of a dissected sandstone plateau in the SE Libyan  
Desert (31 August 1962). The low sandstone mesas were originally part of a single  

continuous plateau.
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rock exposures, prehistoric artists had engraved or painted scenes of 
cattle camps and herds of giraffes and elephants. They left behind their 
stone arrowheads, grindstones and polished axe heads, ostrich eggshell 
beads, and the bones of fish, turtles, even crocodiles and hippos. How 
was this possible? The answer lay partly buried beneath the ever-shifting 
sands in the form of now dry lakes and defunct river channels. Their 
former presence prompted the questions: when, why, and how had the 
present desert once been able to support such an abundance of life? My 
attempt to answer these questions provides the reason for this book.

The book is intended for the nonspecialist reader interested in the 
natural world. My aim is to reveal how the Sahara Desert came into 
being and to show that, on a number of occasions in the past, it had been 
‘a green and pleasant land’ well able to sustain an abundance of plant 

Progressive erosion of
sandstone plateau
(actual view)

SE Libyan Desert

(28/8/62)

Figure I.5. Sketch showing stages in the conversion of a flat-topped sandstone mesa  
to a conical sandstone butte, SE Libyan Desert (28 August 1962).
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Figure I.6. Sketches of a sandstone hill near Kufra in the SE Libyan Desert showing 
undercutting of the softer beds of isolated sandstone remnants (30 and 31 August 1962).

South of Agedabia, Libyan Desert (18/8/62)

Ancient dunes –
inverted relief

Figure I.7. Sketch showing relief  inversion of ancient dunes in the northern Libyan Desert 
(18 August 1962). The resistant beds acting as caprocks on the top of the dunes today were 
initially deposited in the hollows between the former dunes and were cemented by calcium 

carbonate in the groundwater. Later wind erosion removed the former dunes and resulted in 
progressive inversion of relief.
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and animal life and to attract diverse groups of prehistoric hunters and 
herders until it became too dry to support much life. Questions raised 
and answered in this book include why the Sahara was previously much 
wetter, why it became dry, and whether it will become wetter once 
more. A related question is whether human activities might have caused 
the Sahara to become a desert. I also consider the impact upon prehis-
toric and modern human societies of extreme climatic events such as 
prolonged droughts.

The book is divided into three parts and concludes with a short epi-
logue. Part One provides a concise account of how the Sahara came into 
being and explains when and how the Saharan highlands and lowlands 
were fashioned, culminating in a description of the time when it was 
last a land of lakes and rivers and was aptly called the Green Sahara. Part 
Two looks at how the Sahara became progressively drier, with sand 
dunes developing from the alluvial sands brought down from the up-
lands by desert rivers. This was a time of constant tug-of-war between 
flowing water and wind-blown sand. Part Three looks at the Sahara 
today and considers how extreme climatic events such as prolonged 
droughts affect human societies and how human activities can aggravate 
(or minimise) the impact of such extreme events. The epilogue asks 
whether the Sahara could become green once more and what humans 
can do to live in harmony with our greatest desert as well as with the 
drier regions of the earth more generally.
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El Chichón volcano, Mexico, 141
El Fasher, Sudan, 75, 175
Eldgjá volcano, Iceland, 141
Ennedi mountain, Chad, 84, 102, 149, 156, 

168, 175
Eritrea, 28
Erkowit, Red Sea Hills, Sudan, 164
Ethiopia, 39, 67, 113, 115, 132, 137, 142, 159, 164, 

167, 169
Ethiopian Highlands, 44, 63, 67, 109, 150
Ethiopian Rift, 19
Euphrates River, 116, 117

Fayum Depression, Egypt, 122
Fezzan, Libya, 20, 52
Finland, 97

Gadeb prehistoric site, Ethiopia, 112
Ganges River, 25

Gao, Mali, 52
Gilf Kebir, Egypt, 56, 175
Gobero prehistoric site, Ténéré Desert, 

Niger, 48–50, 51, 122
Gona Valley, Afar Desert, Ethiopia, 61, 110
Gondwana, 16, 17, 26, 32, 65
Great Eastern Erg, Algeria, 80
Great Sand Sea, Egypt and Libya, 12, 80
Great Western Erg, Algeria, 80
Greece, 97
Gulf of Aden, 19
Gulf of Guinea, 18

Hadar, Afar Desert, Ethiopia, 110
Hamada el Akdamin, Libyan Desert, 64
Harappa, 144
Harar, Ethiopia, 167
Hoggar Mountains, Algeria, 13, 19, 20, 30, 31, 

35, 37, 53–4, 68, 71, 83, 95, 149, 168

Iceland, 95
Iferouane Oasis, Niger, 163
India, 134, 137, 138, 139, 142, 144, 158
Indian Ocean, 129, 130, 139, 145
Indonesia, 137
Indus River, 25
Iran, 68, 116
Ireland, 11, 96, 97
Irharhar River, Algeria, 77
Israel, 35, 86, 97, 115, 150, 152, 170

Jakarta, Indonesia, 134
Java, 137, 138, 139
Jebel Arkenu, Libya, 10–11, 29, 56, 90–2, 175
Jebel Marra, Sudan, 18, 19, 23, 35, 37–9, 44, 

54, 68, 71, 83, 120, 168, 169
Jebel ‘Uweinat, Libya, 27, 29, 41, 52, 55, 56, 75, 

92, 175

Kalahari, 56
Kenya, 114
Kerma, Sudan, 47
Kharga Oasis, Egypt, 98
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Khartoum, Sudan, 33
Krakatoa/Krakatau volcano, Indonesia, 

140, 141
Kufra Oasis, Libyan Desert, 10, 77, 84, 99, 

166, 168, 175
Kufra Rivers, 77

Laguna Pallcacoche, Ecuador, 136
Lake Chad, 42, 102, 119, 140, 157
Lake Lyadu, Ethiopia, 64
Lake Tana, Ethiopia, 55
Lake Victoria, Uganda, 128
Lake Yoa, Chad, 156
Laki volcano, Iceland, 141
Lesbos, Greece, 33
Levant, 50, 116, 170, 171
Libya, 9, 19, 20, 23, 27, 28, 33, 34, 42, 78, 80, 

97–9, 168, 174, 175
Libyan Desert, 3, 5, 41, 52, 56, 71, 77, 82, 84, 

89, 90, 168, 174–5, 176

Mali, 19, 60, 126, 130
Mars, 98
Matmata Hills, Tunisia, 103, 150
Mauritania, 30, 63, 81, 90, 155, 169
Mediterranean Sea, 59, 69, 71, 72, 76, 77, 78, 

97, 129, 145, 179
Mesopotamia, 51, 105
Mexico, 141, 171
Middle Awash Valley, Ethiopia, 108–9,  

159
Mohenjo-Daro, 144
Montana, USA, 119
Morocco, 32, 77, 86, 115
Museé de l’Homme, Paris, 55

Nabta Playa, Egypt, 116
Negev Desert, Israel, 35, 86, 150, 152, 170
New Mexico, USA, 137
Niamey, Niger, 132
Niger, 19, 28, 32, 34, 67, 126, 130, 131, 163, 175
Niger River, 119
Nigeria, 28, 66, 67, 130

Nile River, 19, 43, 44, 47, 48, 72, 80, 100, 122, 
137, 138, 139, 141, 150, 169

Nile Valley, 51, 60, 100, 113, 117, 119
Northern Territory, Australia, 106
Norway, 119
Nubian Desert, Sudan, 34

Ogaden, Ethiopia, 34
Oklahoma, 96
Olduvai Gorge, Tanzania, 110
Oman, 170
Omo Delta, Ethiopia, 115
Ounianga. See Wanyanga

Pacific Ocean, 130
Pakistan, 68, 144
Paris, 13, 44, 55
Persepolis, 170
Peru, 134, 136
Petrified Forest National Park, Arizona, 

USA, 33
Pinatubo volcano, Philippines, 140, 141
Porto Praya, Cape Verde, 101
Potwar Plateau, Pakistan, 68
Pyrgos, Greece, 97

Qoz Abu Dulu, Sudan, 80

Rajasthan Desert, India, 51, 54
Rebiana Sand Sea, Libya, 84, 89
Red Sea, 19, 39, 72, 179
Red Sea Hills, 28, 63, 149, 164–5, 169, 172

Sahabi Rivers, 77
Sahel, 129–30, 131–4, 140, 141
Saoura River, Algeria, 77
Selima Oasis, Sudan, 75, 89, 119
Selima Sand Sea, Sudan, 75, 86
Senegal basin, 140
Senegambia, 140
Sinai Desert, Egypt, 35, 103, 107, 113, 176
Sirte, Libya, 99
Siwa Oasis, Egypt, 99
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Solo River, Java, 107
Somalia, 19, 34, 68
Somme River, France, 111
South Africa, 139
South Sudan, 19, 23, 120
Spain, 171
Straits of Gibraltar, 72
Sudan, 19, 23, 28, 29, 33, 47, 66, 81, 86, 120–1, 

126, 145, 149, 150, 164, 168, 169, 175
Sumatra, Indonesia, 139
Sweden, 97

Tademait Plateau, Algeria, 13, 19
Tahiti, 135
Tamanrasset, Algeria, 13
Tambora vocano, Indonesia, 140, 141
Tassili (Tassili n’Ajjer), Algeria, 41, 55
Ténéré Desert, Niger, 27, 47, 48, 53
Tethys Sea, 59, 69, 179
Thailand, 137
Thar Desert, India, 144
Tibesti Mountains, Chad, 19, 20, 35, 37, 54, 68, 

71, 75, 77, 83, 84, 102, 149, 156, 168, 174, 175
Tibetan Plateau, 25, 68

Tigray Province, Ethiopia, 169
Tigris River, 116
Tilemsi Valley, Mali, 60
Timbuktu, Mali, 52, 173
Touggourt, Algeria, 89
Trinil, Java, 107
Tunisia, 32, 81, 103, 150, 153

United States, 134, 136
Uruk, Mesopotamia, 105
‘Uweinat, Jebel, Libya. See Jebel ‘Uweinat

Wadi Azaouak, Niger, 163
Wadi el Atrun, Egypt, 33
Wadi Sura, Gilf Kebir, Egypt, 175
Wadi Zermei, Chad, 84
Wanyanga, Chad, 84, 156, 166
Western Desert, Egypt, 32, 34, 56, 74, 98, 165
White Nile, Sudan, 100, 139

Yucatan Peninsula, Mexico, 32

Zagros Mountains, Iran, 116
Zerzura, lost oasis, 174




