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I had expected my first night in the desert to be cold but had not 
been prepared for just how cold it would be. As the first rays of the 
early morning sun filtered through the gently wafting fabric of 

the tent, I began to think about the expedition into Egypt’s Eastern 
Desert that lay ahead of me. This was my first taste of desert travel 
and, although I had already visited the Nile Valley in Egypt sev-
eral times, I had no real appreciation for what a trek through the 
country’s deserts would involve. As I welcomed the warmth of the 
morning sunlight, I tried to imagine the journey before me, but had 
little concept of the wonders I was about to experience. 

My interest in ancient Egypt had been steadily growing. Initially, 
I had focused on the obvious: the Great Sphinx of Giza and the in-
credible pyramids. For me, a geologist working in the construction 
industry, there were many mysteries to solve: How had a largely 
agricultural community over 4,000 years ago managed to quarry 
and place millions of stone blocks to form the geometric perfection 
of the pyramids, and perhaps more importantly, why? And how had 
the same people developed skills working with gold and other met-
als that still manage to enthrall an increasingly skeptical modern 
world? Despite my best endeavors over many years, I am still a 
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long way from having the answers to questions such as these, but 
maybe I caught a glimpse of their motivation in that first desert 
sunrise, as the sun’s rays transformed the world around me from 
a cold, dark, hostile place into a world of warmth and light and 
opportunities. Combined with the life-giving waters of the great 
River Nile, it was surely the unfaltering daily cycle of the sun 
that inspired this magnificent ancient culture to flourish in such 
a spectacular way. 

The sun god Re was foremost among the complex pantheon 
of ancient Egyptian deities, and most of the great monuments the 
pharaonic civilization left behind appear to have been built to 
pay homage to Re, or to the great god’s representative on Earth, 
the pharaoh. It is evident that the ancient inhabitants of the Nile 
Valley recognized the debt that they owed to Re. The individuals 
who worked on the construction of the pyramids were not slaves as 
Hollywood would have us believe, and it is clear from the records 
they left behind that they were immensely proud of their work: 
quarrying huge volumes of limestone to build these enormous, 

Figure i. First night in the desert.
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complex, and mysterious structures in order to honor both their 
great king and their sun god. While vast teams labored on the 
construction of Egypt’s great pyramids and temples, expeditions 
were dispatched into the arid mountains far to the east of the 
Nile, to quarry for gold and other natural treasures. Because gold 
is the color of the sun’s rays (plate 1) and will never tarnish, the 
pharaonic Egyptians regarded it as the fiery flesh of Re. Although 
undertaken in the name of the pharaoh, these quarrying expedi-
tions were ultimately intended to glorify this great god of the sun.

This is not primarily an Egyptology book, although inevitably 
we will explore many of the ancient monuments of this amaz-
ing land. What I have attempted in the chapters that follow is to 
weave together our current understanding of the separate disci-
plines of Egyptian geology and Egyptology to illustrate how the 
civilization of pharaonic Egypt benefited from the landscape in 
which it developed. My challenge, perhaps, is to convince you that 
without the many accidents of geology that shaped the Egyptian 
landscape, the story of this great civilization would have been very 
different and, if I am right, far less enthralling. This book has been 
written for a generally nontechnical readership, those of you who 
have wondered about the natural environment through which the 
River Nile flows, or are curious about the role the environment 
has played in nurturing the great civilization of the Nile Valley. 
I also hope that students and academics will appreciate the sum-
maries of a number of complex issues, such as the evolution of the 
River Nile and the inclusion of recent research, particularly for 
the desert regions of Egypt. 

While preparing the book, I drew heavily on my personal ex-
periences in Egypt, from initial visits as a deeply interested tourist 
to the later, more specialist trips, including several years as a pro-
ject geologist, carefully mapping the soils and rocks at Saqqara. My 
hope is that this personal focus will enrich the story as it unfolds, 
but inevitably, it means that less attention can be given to important 
sites that I have not yet visited or to subjects for which I have little 
or no direct experience. For those wanting to know more about 
a particular subject, a comprehensive “Further Reading” list is in-
cluded with appropriate references provided in the main text.
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The book opens by exploring the basic principles of geology, 
particularly those processes that have influenced the development 
of the Egyptian landscape. We will then explore how that land-
scape has evolved over geological time, stopping to examine the 
very different environments that have existed in Egypt at key points 
in the remote past, and the evidence for the animals that flourished 
in those environments. We will also examine the Earth-shattering 
upheavals that, in more recent geological periods, have shaped the 
landscape, ultimately leading to the development of the great River 
Nile. Beginning in chapter 6, we will explore Egypt’s modern land-
scape, slowly introducing the activities of humankind into the story 
of Egypt’s past. Later chapters will focus on issues that are key to 
the geological themes of this book: quarrying and the early use of 
stone in building. In the penultimate chapter, we will examine the 
possible influence of landscape on the development of important 
early pharaonic sites, focusing on the vast necropolis at Saqqara but 
also considering the potential implications of these ideas for later 
pharaonic monuments, theology, and tradition. 

Trying to integrate our knowledge of Egyptology and geology 
has been a challenge, particularly because these two disciplines oper-
ate over very different timescales. Archaeologists and Egyptologists 
focus on the last several thousand years, while geologists focus on 
events that have played out over many millions of years. Given the 
immense backdrop of geological time, it has sometimes proved 
difficult to accurately place even significant archaeological events. 
I hope I haven’t been too heavy-handed with the facts when try-
ing to combine these very different timelines, or when trying to 
weave together different avenues of research. Another great and 
ever-present challenge has been that ongoing fieldwork often leads 
to new information. In the course of writing this book, a num-
ber of spectacular new archaeological finds have been announced 
in Egypt, and the possibility exists that once these or other new 
discoveries have been more comprehensively studied, our current 
views and understanding may need to be revised. 

When I first began to take an interest in ancient Egypt, I was 
surprised that so many people had questions about the geology 
and landscape of the country. Many of the Egyptology societies 
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that flourish in the United Kingdom and elsewhere have invit-
ed me to speak on the subject, and I want to thank all the warm 
and generous individuals I have met, particularly those who have 
raised difficult issues that have spurred me on to new channels of 
research. Special thanks go to Bob Partridge, who, although no 
longer with us, was a great inspiration for me and also for the many 
members of the Manchester Ancient Egypt Society, of which Bob 
was cofounder and long-time guiding light. I would also like to 
thank Ancient World Tours (www.ancient.co.uk) and the incred-
ibly knowledgeable people who travel with them, without whom 
many of the experiences I share in this book would not have been 
possible. I must also acknowledge the opportunities presented to 
me by the late Ian Mathieson and the Saqqara Geophysical Survey 
Project, who allowed me to join them as their project geologist 
and to see firsthand what is required to undertake survey and exca-
vation work in Egypt. My involvement with the SGSP gave me an 
insight into the ancient world that I simply could not have gained  
in any other way. 

Although we have enjoyed holidays to Cairo and Luxor, I would 
also love to share my desert experiences with my family, but secu-
rity concerns prevent desert travel at the moment and I cannot see 
the situation changing in the near future. This book is therefore 
dedicated to my family, who have generously allowed me so much 
time to pursue my interests in Egypt. Huge hugs for being so pa-
tient and understanding.

Unless stated otherwise in the image credits at the end of the 
book, all the illustrations are my own, as are the views and opinions 
that have been expressed.
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M
odern Egypt’s strong cultural and historical ties with the 
Middle East make it easy to overlook the fact that Egypt 
is part of Africa. Including the Sinai Peninsula, the coun-

try occupies about one million square kilometers of the northeast 
of Africa, with coasts along the Red Sea and the Mediterranean, 
and land borders with Libya, Sudan, and Israel (fig. 1.1). The vast 
majority of Egypt’s landmass is desert, with only about 6 percent 
of the country occupied by water (primarily the River Nile), settle-
ments, and agricultural land. In many respects, today’s landscape 
would have been familiar to the ancient Egyptians, with rich agri-
cultural lands along the banks of the river (fig. 1.2) contrasting 
with the barren expanse of the surrounding deserts (fig. 1.4). The 
greatest change to the landscape over the last few thousand years 
has been the development of urban areas, particularly Cairo, a city 
of wonderful contrasts with its medieval mosques and modern 
skyscrapers. 

egypt: the two Lands
It has been established from ancient texts that the ancient Egyptian 
worldview was one of markedly contrasting landscapes, with the 
fertile areas of Egypt, including the Nile Valley and Nile Delta, re-
ferred to as kemet, and the unwelcoming expanses of desert known 
as deshret.

the egyPtian LandscaPe
chaPter 1
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Kemet
The ancient term kemet, or Black Land, referred to the agricultur-
ally rich areas of Egypt: principally the narrow and elongated Nile 
Valley and the triangular expanse of the Nile Delta in the north. To 
these we can add the fertile areas of the Western Desert oases and 
of Faiyum (fig. 1.1). Kemet was the crucible in which the civilization 
of ancient Egypt developed and flourished and was regarded by the 
ancient Egyptians as an orderly and very benevolent place to live. 
In the Nile Valley and Nile Delta, the fertility of kemet was directly 
linked to the River Nile, and although the river rises far to the south 
of Egypt, for the ancient Egyptians the source of the Nile was at the 
First Cataract in Aswan (fig. 1.1). Here, the river is dominated by 
a wide outcrop of resistant granite rocks (fig. 1.3) that have forced 
the river to divide into a series of narrow streams. In places these 

Figure 1.1. The landscape of modern Egypt.
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streams are so shallow, the river cannot be navigated. The distinctive 
landscape at Aswan, and its ancient identification as the source of 
the Nile, afforded the area huge religious importance from the very 
earliest stages of the pharaonic era. The First Cataract at Aswan is 
the most northerly of a series of similarly constrained sections of the 
river that contrast markedly with the landscape along the rest of the 
Nile Valley through Egypt. For nearly 900 kilometers, from Aswan 
to the base of the Nile Delta at Cairo, the great river flows along a 
single broad and navigable channel that, unusually for a major river, 
has no tributaries (see chapter 6). 

Except for some stretches, such as the prominent Qena Bend 
near Luxor (fig. 1.1), between Aswan and the Nile Delta the great 
river runs generally northward between towering cliffs, with barren 
desert beyond. Along large sections of the Nile Valley, these cliffs 
are set back many kilometers from the river, yet in some places the 
river and the cliffs meet with dramatic effect, with the creamy white 
limestone towering over the deep blue waters of the great river. We 
will look at the processes that led to the formation of the Nile cliffs 
in chapter 5, but it is clear that the ancient Egyptians appreciated 
their dramatic beauty, choosing sites such as Deir al-Bahari (plate 2) 
for the construction of tombs and funerary temples, including the 
famous temple of the female pharaoh Hatshepsut. 

Figure 1.2. Rich agricultural lands bordering the River Nile.
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A green ribbon of fertile land—the inundation—lies between the 
river and the cliffs and extends along the full length of the Nile Valley. 
Before the construction of modern dams at Aswan, the River Nile 
underwent a great annual cycle that, for the people of ancient Egypt, 
represented one of the most fundamental elements of their world. 
We will explore the causes of these events in chapter 6; however, 
each year in late summer, floodwaters flowed north along the river, 
overtopping the channel and depositing a layer of rich silt across the 
floodplain. These silts were highly fertile and provided the inhab-
itants of kemet with an immense agricultural resource. The annual 
Nile flood played such a fundamental role in the lives of the ancient 
Egyptians that they worshiped it in the form of the gods Hapi and 
Satet, and the ancient Egyptian calendar was built around the three 
seasons of flood, growth, and harvest. 

From the earliest stages of the pharaonic period, the inhabitants 
of kemet mastered techniques to control the floodwaters and extract 
the greatest possible benefit from the fertile silt that was carried 
with them. Depictions dating back before the time of the first pha-
raohs show the king undertaking symbolic duties associated with the 

Figure 1.3. The River Nile as it crosses the granite landscape of Aswan.
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construction of dams and levees that had been built in preparation 
for the annual flood. These ancient images also depict the king cut-
ting canals to distribute the floodwaters as widely as possible across 
the agricultural areas of the Nile Valley. The flat-lying landscape of 
today’s rural Egypt must look remarkably similar to those ancient 
landscapes, with its lush green fields, grazing cattle, and stands of 
palm trees (fig. 1.2). The greatest difference is that the damming of 
the river at Aswan in the twentieth century has allowed the annual 
flood to be controlled and the floodplain is no longer underwater for 
months at a time. 

Located at the point where the Nile Valley meets the southern 
apex of the Nile Delta is Cairo, Africa’s most populous city and the 
modern successor to Egypt’s early pharaonic capital of Memphis. 
Rushdi Said has estimated that prior to the damming of the Nile at 
Aswan, nearly 60 million tons of sediment passed Cairo each year, 
carried by the waters of the Nile as it flowed north toward the sea 
(see Further Reading). Before discharging into the relatively calm 
Mediterranean, however, the flow of the river has to reduce, and so 
the river divided naturally into a series of branches. At the time of the 
Greek historian Herodotus (484–425 bc), the Delta had six or seven 
branches; however, many of these have silted up to leave only two 
today. The reduced rate of flow along the branches of the Nile Delta 
led to the deposition of a large proportion of the sediment carried 
by the river, and over tens of thousands of years, this accumulating 
sediment has built up to form the flat-lying fertile wedge of the Delta 
(fig. 1.1). The sediments of the Nile Delta are estimated to be up to 
3.5 kilometers thick and straddle two geological regions, separated by 
a zone of faulting. The bedrock beneath the northern section of the 
Delta belongs to the geologically ancient European landmass, with 
the bedrock beneath the southern section of the Delta forming part 
of Africa. The enormous weight of the accumulated Delta sediments 
pushing down on the sea floor has led to movement along this fault 
zone, resulting in parts of Egypt’s Mediterranean coast sinking into 
the sea. This subsidence continued until surprisingly recently, as can 
be seen at sites such as Alexandria, where underwater archaeology 
has revealed the remains of ancient statues, buildings, and temples 
dating from the later parts of the pharaonic era. 
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The remaining fertile areas in Egypt are the leaf-shaped Faiyum 
basin and the oases (fig. 1.1), which lie in a series of depressions 
that are strung out across the Western Desert. As we will discuss 
in chapter 9, the region of Faiyum is occupied by a large freshwa-
ter lake (Birkat Qarun), the origins of which lie in the geological 
past, when a succession of unusually high Nile floods are thought 
to have broken out of the Nile Valley and flooded the depression. 
Lake levels have varied considerably since the initial inundation of 
the Faiyum basin; however, engineering works undertaken during 
the pharaonic era brought lake levels under some degree of control, 
and the Faiyum basin remains an important agricultural area today. 
The oases have not been influenced by the Nile: it is the avail-
ability of groundwater across the floors of these depressions that 
has transformed them into agriculturally rich areas that have been 
important since the earliest parts of the pharaonic era (chapter 8).

deshret
Recently, there has been a great deal of interest in Egypt’s deserts, 
with scholars seeking to understand the role that deshret, the Red 
Land, played in the development of ancient Egypt. These investi-
gations have started to reveal a great deal of previously unsuspected 
detail about life in the desert during the pharaonic era. We will 
explore many of the findings of this research in chapters 7 to 9, but 
it is appropriate here to discuss what this recent work tells us about 
the landscape of Egypt during the time of the pharaohs. The ex-
panses of the Eastern and Western Deserts (fig. 1.4) were regarded 
by the ancient Egyptians as a place of chaos: the realm of the dead, 
broken to the west of the Nile only by the Faiyum and the oases. 
For these reasons, it is generally believed that the ancient Egyptians 
shunned deshret, and although they clearly went to great lengths 
to defend their territory along the Nile, it is questionable whether 
they had much interest in defining the limits of their kingdom in 
the deserts. Even today, defining borders in the Western Desert is 
difficult, as there are very few physical features that can be used. In 
the furthest southwest corner of the country, the border between 
Egypt, Libya, and Sudan is marked by the upland area of Gebel 
Uweinat (fig. 1.1). To the north of the geologically ancient rocks of 
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Uweinat is another highland area, the Gilf al-Kebir. The modern 
border with Libya runs through the Gilf and continues northward 
before becoming lost in a vast expanse of drifting sand and tower-
ing dunes known as the Great Sand Sea. 

It is becoming increasingly evident that although perhaps dreaded 
by the ancient Egyptians, the deserts were not completely ignored. 
Clearly, communication links were needed between the Nile Valley 
and the settlements in the oases; however, as will be discussed in 
chapter 9, evidence is emerging for a network of desert roads that 
extended west, far beyond the oases, and may have been used for trad-
ing expeditions from the earliest parts of the pharaonic era. It is also 
evident that from the earliest dynasties, mining and quarrying expedi-
tions were sent deep into the Eastern Desert. The Eastern Desert and 
Sinai (chapter 7) are dominated by the Red Sea Hills (fig. 1.5), a range 
of jagged, high-peaked mountains that run parallel with the Red Sea 
coast. As we will explore in chapter 10, these mountains are rich with 
metals including gold, gemstones, and other natural resources that 
formed the basis for much of ancient Egypt’s famed wealth. 

Figure 1.4. The arid wastes of the Western Desert. 
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upper and Lower egypt
The pharaonic Egyptians applied the term “the Two Lands” to 
Egypt from the very earliest times. Lower Egypt (confusingly, in 
the north) was the name for the low-lying wide expanses of the 
Nile Delta, with the narrower Nile Valley to the south referred 
to as Upper Egypt. Outside of Upper and Lower Egypt were the 
relatively uncharted wastes of deshret. The terms Upper and Lower 
Egypt are thought to reflect the political origins of the ancient 
Egyptian state. Before being united under the rule of a single pha-
raoh, sometime late in the fourth millennium bc, Egypt appears 
to have been governed as two independent states. Lower Egypt 
had its ancient capital at Memphis just south of modern Cairo, and 
Upper Egypt had its capital at Hierakonpolis (known to the ancient 
Egyptians as Nekhen) north of modern Luxor (fig. 1.1). Although 
Egyptology has provided us with a great deal of information, the 
surviving records from the earliest periods of ancient Egypt are 
sparse, difficult to interpret, and often contradictory. However, it 

Figure 1.5. The dramatic Red Sea Hills, viewed from the 
Eastern Desert.
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seems likely that the independent cultures of Upper and Lower 
Egypt had themselves developed from older city- or region-states. 

It has been a long-held view within Egyptology that the unifica-
tion of Upper and Lower Egypt was achieved by conflict. According 
to these theories, Narmer, the last predynastic king of Upper Egypt, 
conquered the Nile Delta to unify the two kingdoms into the world’s 
first nation-state sometime around 3100 bc (fig. 1.6). A number of 
other theories suggest that the formation of the early pharaonic 
culture may have been influenced by foreign elements, possibly 
including invasion from overseas. Recent research, however, has fo-
cused on more peaceful processes of unification, possibly the result of 
increasingly important trading activity, which would have developed 
initially in the main settlements before spreading along the Nile 
Valley (see chapter 6). An additional theory has emerged in recent 
years which suggests that some elements of pharaonic Egypt may 
have been influenced by the cultures of the Western Desert. We will 
explore these ideas in more detail in chapter 9.

a gift of geology
As we will explore throughout this book, it was the natural benevo-
lence of the annual Nile flood that fostered the development of the 
pharaonic civilization in the Nile Valley and Nile Delta. This led 
Herodotus to describe Egypt as a “Gift of the Nile,” and in doing 
so, he made a very important point: that the civilization of ancient 

Figure 1.6. Archaeological timeline of ancient Egypt, with some key events. 
FIP = First Intermediate Period, SIP = Second Intermediate Period;  
TIP = Third Intermediate Period.
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Egypt could not have developed without the life-giving waters of 
this great river. It is my view, however, that the origins of the an-
cient Egyptian civilization need to be explored at an even deeper, 
more fundamental level than this. The Nile inundation was clearly 
critical for the development of agriculture in ancient Egypt, but 
we cannot overlook the fact that the particular and often uniquely 
benevolent features of the Nile were a direct consequence of the 
landscape through which the river flowed. Furthermore, we should 
not overlook the fact that pharaonic Egypt was more than just a 
rich agricultural community. As the pyramids and temples of Egypt 
attest, the ancient Egyptians were great engineers, developing tech-
niques for the large-scale quarrying and working of stone to build 
some of the greatest and most inspiring structures mankind has 
ever produced. As a consequence of Egypt’s landscape, the stone 
required to build these structures was readily available, either out-
cropping along the cliffs that defined the Nile Valley or, in the case 
of more decorative stones, lying further afield in places such as the 
Eastern Desert. It is my view that the ready availability of these re-
sources fostered the development of construction in ancient Egypt,  
and nurtured the skills required to work even the most intractable 
stones into a range of artifacts from elaborate, decorative jars to 
statues and obelisks on a truly monumental scale. In addition, the 
availability of precious metals and gemstones (especially in the Red 
Sea Hills) allowed even the earliest phases of the pharaonic culture 
to develop astounding skills in jewelry manufacture, culminating 
in treasures that still draw huge crowds to museum collections 
across the world (fig. 1.7). Rather than just the River Nile, there-
fore, it was the courage, skill, and artistry with which the pharaonic 
Egyptians exploited the natural resources of the land they inhab-
ited that shaped the development of civilization in the Nile Valley. 
Fundamentally, then, rather than the civilization of ancient Egypt 
being a gift of the Nile, we should consider that Egypt was a gift 
of the landscape and the geological processes that had shaped that 
landscape over hundreds of millions of years. It is my contention, 
therefore, that Egypt and the ancient Egyptian civilization should 
be regarded as a “gift of geology.” In the chapters that follow, I hope 
to explain more fully why I believe this is the case.
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Figure 1.7. The solid gold death mask of Tutankhamun, inlaid with 
precious and semiprecious stones. Most of the materials for this 
mask could be quarried from within Egypt, particularly the Eastern 
Desert and Sinai.


