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Introduction

MY INTRODUCTION to the Nile was at Khartoum in October 1962,
when I'had just started to work as a soil surveyor for Hunting Technical
Services Limited on the Roseires Dam Soil Survey Project in Sudan.
The Roseires Dam, which was completed in 1966, is located on the Blue
Nile close to the frontier between Sudan and Ethiopia (map 4). The
purpose of the dam was to provide more water for agriculture during
the dry season, thereby supplementing the water already provided by
the Sennar Dam, which was completed in July 1925. Our team consisted
of four soil surveyors (Laurie Henderson, Roy Law, Eric Lawrence, and
me) under the benign direction of Colin Mitchell, who had spent many
years mapping soils in Sudan and was a fluent Arabic speaker. Our role
was to select the best land for future irrigated agriculture and to elimi-
nate land that was too rocky, too sandy, or too saline.

Our arrival in Khartoum was just a few weeks after the end of the
rainy season and the rivers were still at very high levels. Two great tribu-
taries of the Nile meet at Khartoum, namely the Blue Nile and the
White Nile. The land between the lower Blue and White Nile rivers is
known as the Gezira, from the Arabic word for island. Out in the Gezira,
the farmers had planted sorghum on the clay soils and millet on the
sandy soils, together with onions, tomatoes, and a variety of other veg-
etables and fruit. Later in the dry season, they would pick the high-
quality long-staple cotton for which the Gezira was famous. In the 1950s,
the Gezira was responsible for two-thirds of the export revenue of the
Sudan, produced on only 1 per cent of its total land area.

Before I began my work, my fellow soil scientists and I had been ad-
vised, very firmly, by some of the soil scientists at the Gezira Research
Station in Wad Medani, situated on the Blue Nile 200 km south of

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.
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Khartoum, that the Gezira was a uniform clay plain. Accordingly, all I
needed to do to map the soils was to use a square grid superimposed on
air photo mosaics to ensure a consistent mapping density. The soils
people at Wad Medani had spent their professional lives mapping soils
on the vast clay plains that extended east from the Blue Nile to the foot
of the Ethiopian western escarpment. They had never worked in the
northern and western Gezira. Very wisely, Colin Mitchell chose to ignore
their advice.

In the first week, I described and sampled a series of soil pits dug at
random across the north-western Gezira. My first surprise was that
every pit proved to be different, with soils ranging from heavy clay to
coarse sand and fine gravel. A second surprise was the abundance of low
sandy ridges upon which local villages were situated. A third surprise
came when I investigated the sands in these ridges and found that they
were relatively coarse, poorly sorted, and often quite angular, which is
the opposite of what to expect in a desert sand dune. The sand did not
consist of uniform grains of quartz, as in a desert dune, but contained a
wide variety of minerals, many of them indicating that they came from
a volcanic source. Finally, the excellent topographical maps of the
Gezira, with contours every so cm, showed a series of shallow linear
depressions or ancient channels (fig. 0.5) radiating north-west from
about the latitude of Sennar on the Blue Nile to reach the eastern mar-
gins of the lower White Nile, where they disappeared beneath a large
area of wind-blown sand dunes located between Jebel Aulia and Ha-
shaba. Accordingly, after working for only a few weeks mapping soils in
the northern Gezira, my curiosity was aroused by these unsolved mys-
teries, and I became determined to find out more about this intriguing
part of the world and to seek some answers to the mysteries we had
unearthed. The answers are revealed in the chapters that follow.

My life as a soil surveyor was usually uneventful but there were oc-
casions of high drama. One such event took place in my first week in the
Sudan. We were based in a dilapidated rest house in a small village in
the north-western Gezira (map 4). It was a hot evening. I was clad in a
pair of baggy shorts and standing bare footed in front of a steel mirror
with a Tilley lamp behind me, delicately removing a mosquito from my
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FIGURE 0.5. Ancient Blue Nile channels, northern Gezira, central Sudan,

showing sand dunes east of the lower White Nile, central Sudan. A is the
village of Artimeili.

left eye. I glanced down and saw what I took to be a curved stick on the
ground. Having removed the mosquito, I glanced down. The ‘stick’ was
in fact a snake and was now coiled around my left leg, moving slowly
upwards. I jumped, kicked, and yelled. My Welsh soil surveyor compan-
ion Eric Lawrence came rushing over. ‘Did ‘e bite yer, then?’ I had felt
nothing and said no. Eric soon found that the snake had struck the sole
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of my left foot. My companions dispatched the snake and set forth with
it to find a Sudanese doctor with a supply of anti-venom.

Before deciding on a course of action, I inspected the sole of my foot
with care. When venomous snakes strike, they disarticulate their jaws
to allow them to unsheathe their fangs. On the sole of my foot a curved
triangle of toothmarks was clearly visible, together with two red fang
puncture marks about 1-2 mm in diameter. More to the point, there was
about 1 cc of translucent pale-yellow fluid, which I wiped off very care-
tully. This was the venom, most of which was fortunately still on the
surface. With a scalpel, I then cut a cross shape across each fang punc-
ture mark and added potassium permanganate crystals to help oxidise
any venom. I then wound an old judo belt around my left femoral artery,
slackening the pressure every fifteen minutes, asked the cook to bring
me a cup of tea, and settled down on a camp bed for a quiet read. Before
coming to Sudan, I had spent two months in the Libyan Desert of the
eastern Sahara with a British Army expedition from the Royal Military
Academy, Sandhurst, and the soles of my feet were very hard from con-
stant walking. Whether that helped is hard to say.

In due course, my companions returned with a doctor and anti-
venom. He said that he was pretty sure that the snake was a viper, and
so gave me 4 ccs of viper anti-venom. However, ‘to be sure) he also gave
me 6 ccs of cobra anti-venom. Until then, I was fine. After the injections,
every gland swelled up and I had a restless night. At dawn, to my horror,
I spotted a snake draped over the end of my camp bed. The snake turned
out to be a flexible rubber hose I had put there in preparation for a field
permeability test.

The villagers came out next morning to see my corpse carried out, so
I co-opted them to make the rest house snake proof. Their picturesque
names for the local venomous snakes left little to the imagination:
‘Father of ten minutes’ and ‘Shroud bearer’ were two that I recall.

The chapters that follow first describe the landscapes of the Nile
Basin and the widely differing characters of the three main tributaries
of the Nile (the White Nile, the Blue Nile, and the Atbara). Fluctuations
in Nile flow and climatic changes within the basin have had a profound
impact on prehistoric and historical human societies living along the
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Nile: Late Stone Age hunter—fisher—gatherer economies had been re-
placed by the cultivation of domestic cereals such as barley, wheat, mil-
let, and sorghum, and herding of domestic cattle, sheep, and goats, by
about 6000 years ago. The long and successful use of Nile flood waters
for irrigated agriculture shows how mastery of the Nile floods paved the
way for the emergence of Egyptian civilisation.
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astronomical cycles, 51-52

Aswan High Dam: disadvantages of, 134,
136-37, 141

Atlantic: links to Saharan rainfall, 9

Atbara river sediment load, 21
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baboon, Gelada, 67

barbed bone harpoon point, 103—4

barley, domestic: Fayum, 113

basalt plugs, Kerma area, Sudan, 91

Basement Complex rocks, Nile basin, 95

Bilharzia, 134. See also Schistosomiasis

Biomphalaria pfeifferi (aquatic snail), 89,
134; vector of Schistosomiasis 134

bleached dunes near El Geteina, 85

Blue Nile: age of, 22, 24; bedload, 62-63, 71;
channel incision, 72, 83; erosion estimate,
66; floods, 83; palaecochannels, 2, 28, 62,
71; pulsating lake, 32; sediment load, 21,

70; source-bordering dune, 72;
suspension load, 71; volcanic ash, 28, 29

Bronze age, 100

gold mining, 13

Bulinus truncatu, (aquatic snail), 89, 134;
vector of Schistosomiasis, 134

C

canoe: papyrus, 25, 26

catfish, 113

cattle: early domestic cattle in Nile basin
and Sahara, 113

rock art, 121

Celtis integrifolia (tree), 106

Cenchrus biflorus (cereal grass): famine
food, 108

Cleopatra bulimoides (aquatic snail), 7s,
80, 81

cirque glacier, 67

climate change, 49-57

Corbicula (aquatic snail), 8o

cosmogenic dating, 47,67

cotton, 1, 134

crocodiles, 63

Cymbopogon nervatus (grass), 15

D

dams, Nile, 131; disadvantages 134, 136-37, 141

dating methods 45-48

Décrue (or receding flood) method of
cultivation, 128

delta. See Nile delta
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desert dust, 35

diatoms, 44
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Nifo-Southern Oscillation, 54; links to
disease, 55; links to famine, 54—55; links
to sea surface temperature, 55; links to
volcanic eruptions, 55; Sahel 138

duk ridges, 12

dune, 2, 16, 62; source-bordering, 72

E

Early Egyptian irrigation, 128—30; canals,
130-31

Early Khartoum Mesolithic site, 104-6;
barbed bone harpoon points, 10s; Celtis
integrifolia (tree), 106; climate, 106;
fauna, 106; Limicolaria flammata (land
snail), 106; Nile flood level, 106; pottery
with ‘dotted wavy line decoration) 105;
rainfall, 106; vegetation, 106

Early Stone Age, 87, 99, 100

Egypt: urban civilisation, 71

El Atrun Oasis: evidence of former wetter
climate, 92

El Khiday, Mesolthic and Neolthic sites,
109; fauna, 109-10; fish fauna, 109-10;
Mesolithic painted pebble of a boat, 109;
salt used to preserve fish, 109

El Nino, 52

El Nifo—Southern Oscillation, 54

ENSO events, 142

emmer wheat: Fayum, 113

Esh Saheinab Mesolithic and Neolithic
sites, 106; hunting and fishing camp, 106;
Nile flood level, 106

Esh Shawal: White Nile sediments, 76, 78—80;
soil trench radiocarbon shell ages, 81

Etheria (Nile oyster) 8o

Ethiopia: climatic changes, 54; drought, s4;
uplift, 21, 66; volcanic activity, 22

exposure dating, 46, 67

F
Fayum, Egypt: early plant and animal
domestication, 12—14; fish fauna, 113

G

Gelada baboon, 67, 69

Gezira clay: origin of, 35

Gezira Irrigation Scheme, 133-33
Gezira palaeochannels, 71

glacial cirque, 67

glacial moraine, 67

glaciation, 49-50

global cooling, 49-50

global warming, 75-77

gold mining (Bronze Age), 13, 14
groundwater replenishment: Sahara, 9o

H

haboob, 35

harpoons, barbed bone: Nile valley, 104,
105, 107, 108; Sahara, 121

Herodotus: Nile floodplain soils, 128;
aggradation ,128; Nile floods, 128; Nile
delta, 17; pyramids, 17; salt weathering,
17; wind patterns 128

Holocene epoch, 50, 56-57

hunter-gatherers, prehistoric.
See Mesolithic

hyrax, 67

I

Indian Ocean: links to Saharan rainfall, 99
Inselberg, 12, 13

Inselberglandschaft, 12

Iron Age, 100

irrigation, 128-130; canals 130-31

isotopes, 44—45

J
Jebel Tomat: delayed onset of Neolithic

sorghum cultivation ,116
Jonglei Canal Project, 137-38; possible
disadvantages 13738

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

INDEX OF SUBJECTS 171

K

Kerma, alluvial plain, 9o; cattle cult, 114;
cemetary, 115; climate, 91; former termite
activity, 91; fossil soil, 91; gaps in
Neolithic occupation, 115; Mesolithic,
114; Neolithic, 114, 115; pediment, 91;
sandstone plateau, 91

Kibish Formation, Ethiopia, 28

L

Lake Moeris, Egypt: age, 113; fish fauna, 113

Lake Sudd hypothesis, 32

Lake Tana, Ethiopia: desiccation ;124

Lake Victoria: age, 28, 74; desiccation, 124;
origin, 29; sediment thickness, 73; tilting
down towards east, 73

Lammergeier, 67

Last Glacial Maximum, 50, 52, 67, 70, 122;
aridity in North and East Africa, 124;
Mount Bwabhit, Ethiopia, 67, 68; Mount
Mesarerya, Ethiopia, 67, 68; Nile Valley,
122

Last Interglacial, Sudan, 75, 77

Late Stone Age, 100. See also Upper
Palaeolithic

Lanistes carinatus (amphibious snail), 81

Lates niloticus (Nile perch), 113, 121

Limicolaria flammata (land snail), 90, 106, 110

lineaments, geological, 37

Lower Palaeolithic, 87, 99, 100. See also Early
Stone Age

luminescence dating, 46

Lymnaea natalensis (aquatic snail), 89, 110

M

Maerua crassifolia (tree), 92

Main Nile, 15; canyon, 97; channel changes,
122—24; incision, 97

malaria, 141

meandering channels near Artimeili, 83, 84

Mediterranean salt desert, 96—98; possible
causes, 97; possible consequences,
97-98. See also Messinian Salinity Crisis

Melanoides tuberculata (aquatic snail), 75, 89
Meroe, 117-19; iron-smelting, 117; hafir, 129;
Kingdom of Kush, 117, 119; pyramids,

117-19

Mesolithic, 99, 100; barbed bone harpoons,
104

Messinian Salinity Crisis, 97; age, 97;
impact, 97-98

microlith, 99—100

Middle Stone Age, 99, 100. See also Middle
Palaeolithic

Middle Palaeolithic, 99, 100

moraine, glacial, 67, 69

Mount Bwabhit, Ethiopia: glaciation, 67, 68

Mount Mesarerya, Ethiopia: glaciation,
67, 68

N

Neolithic, 99, 100, 101, 122; barbed bone
harpoons, 104; cattle, 89, 101; farmers,
101; grinding, 101; herders, 101

Nile valley, 101; pottery, 101; sickles, 101;
stone tools, 101

Nile, age of, 22, 24; aggradation, 87, 128;
cataracts, 32, 90; channel changes,
122—-24; channel incision, 106, 116, 128;
barrier or refuge, 122; dams, 131-33

Nile delta, 93-95; erosion, 93-94, 134, 136,
141; formation, 94; lagoons, 95; Neolithic
occupation, 115, farming, 115, herding, 115;
sediment sources, 94-95

Nile deep-sea fan, 22, 24, 96; volume, 96

Nile, abandoned channel, 93, 122-24;
desiccation, 45; floodplain, 87, 128; flood
regime, 22; floods, 56; gravels, 70;
sediment deposition, 87, 128; suspension
load, 128; terraces, 87

Nile perch: Sahara, 121

Nilometer, 55-56

(0]
Old Kingdom, Egypt: demise of, 124
Oldowan, 100
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optical dating, 46, 78

Oyo Depression: evidence of former wetter

climate, 92

P

Palaeolithic 99, 100; Lower, 100; Middle,
100; Upper, 100

papyrus, 12

periglacial, 68

periglacial slope mantle, 68

periglacial solifluction, 70

Physical Department, Cairo, 131

Pila wernei (semi-aquatic snail), 81, 82,
107, 108, 109, 110

plant domestication, 111-12;
Fayum 112

Pleistocene epoch, so

Podocarpus forest, 11

pollen analysis, 43

pollen grains, 65, 91,

potassium-argon dating, 47-48, 66

pottery: tempered with sponge spicules,
xviii—xix, 117

prehistoric hippo hunters, Sahara and
Nile, 103

pyramids, 17, 93; along abandoned Nile
channel, 93

Q

Quaternary: glacial-interglacial cycle, so;
glaciations, 49—50; Ice ages, 49—50;
Period, 50

R

radiocarbon dating, 46, 74, 78, 83
rain-fed cultivation, 128

Ras Dashen, Ethiopia: erosion, 66-67
Red Sea Hills; climatic change, xvii
relief inversion, 87, 88

reservoir siltation, 134

rock engravings, 121

rock hyrax, 67

rock paintings, 121

Roman failed attempt to find source of

Nile, xvii

S

Sahara: desiccation s1, 114, 121; Early
Stone Age migrations, 120; former
wetter climate, 120; Late Stone Age
people, 120-21; Neolithic, 121;
rock art, 121

sandstone plateau, Kerma, Sudan, 9o

satellite imagery, 75, 76

Schistosomiasis, 134,141-42

Selima Oasis: evidence of former wetter
climate, 92

Semien Highlands: glaciation, 67

Shabona Mesolithic site, 107-8; barbed
bone harpoon points, 108; fauna, 108;
Pila wernei (amphibious snail), 108; wild
cereal grasses, 108

Shaduf, 128

snake-bite, 3-4

soil conservation, 129

soil salinity, 136-37

source-bordering dune, 72

Southern Oscillation, 52, 53, 54

Southern Oscillation Index, 54

stable isotopes, 44—45

Sudan: White Nile, 15

Sudd swamps: origin, 74

Summer monsoon, Sudan, 76, 126

Synodontis (catfish), 113

T

Tagra, Sudan; barbed bone harpoon
points, 104, 107; Lanistes carinatus
(amphibious snail), 107; Mesolithic site,
104, 107; Pila wernei (amphibious snail)
107, 109; soil trench shell radiocarbon
ages, 81, 107; White Nile flood levels, 82,
107; White Nile sediments, 81

Tankwa (papyrus canoe), 25, 26

Tectona grandis (teak): tree rings as drought
index, 56
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Tekeze River: erosion estimate, 66

temperature lowering: Ethiopian High-
lands, 70

Tilapia (fish), 90, 113, 122

U
Ugandan Lake Plateau: uplift, 29, 30
Uranium series dating, 47

\%

vegetation history, Nile valley. See pollen
analysis

vernalisation, 113

volcanic eruptions: links to drought, 55

w
wadi, 87
Wadi Howar: evidence of past wetter

climate, 89

Wadi Mansurab: fomer rainfall higher
than today, 110; snail shell radiocarbon
ages, 110

Wadi Mugadam: evidence of past wetter
climate, 9o

West Nubian Palaeolake, 92

Western Desert: relief inversion, 87

White Nile: floods 80, 82-83; origin,
30; prehistoric sites, 116, (see also
El Khiday, Jebel Tomat, Shabona,
Tagra); sediment load, 21; sediment
ages, 79; swamps, 116 (see also
Sudd swamps); 386m lake,

74-75, 76, 77; 382m lake,
75 77

Y
Younger Dryas, 121; aridity in North and
East Africa, 121
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