


ARAMCO
HANDBOOK

O1l and the Middle East

ARABIAN AMERICAN OIL: COMPANY

Dhahran, Saud



Library of Congress Catalog Card Number 68-24022

Revised Edition, published July 1, 1968,
by Arabian American Oil Company,
Dhahran, Saudi Arabia

Printed in the Netherlands
by Joh. Enschedé en Zonen-Haarlem



A -

o o e S R

”




Part 1

BACKGROUND OF SAUDI ARABIA AND THE MIDDLE EasT—Highlights of the long

history of the Arab world, and of the establishment and development of the
Kingdom of Saudi Arabia.

Part 2

Tue O1L INDUSTRY AND ITsS GROWTH IN THE MIDDLE EAST—A brief account
of the beginnings of the oil industry, its growth in importance throughout the
world and its development in the Middle East.

Part 3

Tue Aramco VENTURE— The story of its inception and development of the oil

fields both in the desert and offshore in the company’s concession area.

Part 4

Saupi ARABIA: THE GOVERNMENT, THE PEOPLE AND THE LLAND—Facts about the

country in which Aramco is operating.

Parth

TaE CULTURE AND CUSTOMS OF THE ARABS—Sketches of the religion, literature,

calendar and the social and other customs of the Arab people.



4 i Contents

BACKGROUND OF SAUDI ARABIA AND THE MIDDLE EAsT

THE MIDDLE EAsT IN ANCIENT TI1MES 34  THE RisE oF IsLAM AND THE ARAB EMPIRE
The Beginnings of Civilization 39  THE GOLDEN AGE
The Sumerians 46  TuE ReLicious RevivaAL—THE RISE OF THE
10  Semites in Mesopotamia House oF Sa‘up
10  Babylonia 49  THE CAREER OF ‘ABD AL-‘Az1Z AL SA‘UD
11 Assyria 49  Capture of Riyadh
11 Later Babylonia 52  Congquest of Najd
16  The Persians 57 New Troubles—From Within and Without
16  Other Ancient Peoples of the Middle East 58 Conquest of Eastern Arabia
22 THE EARLY ARABS 59  Arabia During the First World War
24 Ancient Arabian Civilization 62  Congquest of Hayil and the Hijaz
30 EarrLy TIMES IN THE ARABIAN GULF 66 TuHE NEw KiNnGDOM

Part 2
THE OiL INDUSTRY AND ITS GROWTH IN THE MIDDLE EAST

73  THE DEVELOPMENT OF THE PETROLEUM 87 Iran
INDUSTRY 93 Iraq
77  THE CHANGES IN SUPPLY AND DEMAND 98 Kuwait
78  Oil Transportation 99  Saudi Arabia-Kuwait Neutral Zone
82  Shift in Refinery Location 102  Qatar
84  COMPETITION 102  Muscat and Oman
84  Other Hydrocarbons 102  Bahrain
84  Nuclear Power 102  Saudi Arabia
85  Natural Gas 103  Abu Dhabi
86  'THE OIL INDUSTRY IN THE MIDDLE EAST 103 Dubai

dart 3

THE ARAMCO VENTURE

107  THe ENTRANCE INTO SAUDI ARABIA 144  Economic ProbuctioN oF CrRUDE OIL
111  Aramco and Its Owners 148  TAPLINE
112  The Concession Agreement 148 A Hostile Route
113  Ture GROWTH OF ARAMCO 150  Innovations in Pipelining
117  Discovery of Oil 152 New Communities
117  King Visits Dhahran 154  THE EMPLOYEES AND THE COMMUNITY
119  The Abqaiq Structure 154 A Far Different Land
120  The Wartime Lull 155  Training
123  New Refinery and Pier 159  Home Ownership
126 World’s Largest Offshore Field 161  Technical Assistance
130  Currency Problems 163  Local Purchasing
133  Growth in Oil Production 164  Agricultural Aid
135  Directing the Operations 167  Medical Services
136 SEA IsLAND BERTHS FOR GIANT 168  Trachoma Research
TANKERS 168  Aramco Television

138 O1. EXPLORATION IN THE DESERT 170  Publications



dart 4

SAUDI ARABIA: THE GOVERNMENT, THE PEOPLE AND THE LLAND

175  THE ARABIAN PENINSULA 195  THE CLIMATE

175  Boundaries 195  Rainfall and Water Resources
176  Provinces and Districts 198  PrLANT AND ANIMAL LIFE
176  Najd 199  Cultivated Plants

178  The Hijaz 200 Wild Animals

178  ‘Asir 200  Birds

178  Al-Hasa 201  Reptiles

178 Modern Administrative Districts 202  Fish

180  MODERN SAUDI ARABIA 202  Insects

180  Administrative Development 203  Domesticated Animals

181 Human Resources 204 HicHLIiGHTS OF THE GEOLOGY
182  Transportation 208  THE TERRAIN

184  Telecommunications 208  Arabian Gulf Coastal Region
184  Ports and Airports 211 Summan Plateau

184  Economy 211 The Dahna

186  Agriculture 211  Escarpment Region

188  Bedouins and Herding 213  Northern Saudi Arabia

190 Marine Resources 215  Great Sand Areas

191 Industry 217  Central Plateau Region

193  College of Petroleum and Minerals 217  Western Arabia

193  Petromin 218  Mountains in Southern Arabia
194  Social and Economic Progress 220  Fracs, MONEY AND STAMPS

art H
THE CULTURE AND CUSTOMS OF THE ARABS

227  THE RELIGION OF IsLam 256  INDO-ARrRABIC NUMERALS

232 The Fast of Ramadan 258  Isramic CALENDAR AND HoLIDAYS
233  The Pilgrimage to Mecca 260  SociaL CusToms

240  DEVELOPMENT OF ARABIC LITERATURE 260  Family Relations

240 Beginning of Arabic Literature 262  Ranks of Society

246  The Quran in Arabic Literature 262  Hospitality

248  Umayyad Age 264  Social Etiquette

249  Abbasid Age 267 Booxks FOrR FURTHER READING

253  From the Abbasid Caliphate to 1700 273  INDEx

254  Modern Age (1700 to the Present)

PICTURE CREDITS
Photographs in this volume were taken by Aramco photographers Burnett H. Moody, S. M. Amin, A. A. Al-Khalifa, A. M. Al-Khalifa, S. M. Al-Ghamdi, A. A.
Al-Mentakh and A. L. Yousif, except as noted below:

Part 1: Pages 4, 8 (two bottom), 10—from The Ancient Near East in Pictures Relating to the Old Testament by James B. Pritchard, published by Princeton
University Press, 1954. Pages 9, 14—United Press International. Page 18—from Oars, Sails and Steam by Edward Tunis, published by World Publishing Company,
1952. Page 19—Culver. Pages 20 (top), 21, 36, 43 (top), 44, 45, 64—Ewing Galloway. Page 20 (bottom), Brainerd S. Bates. Pages 24, 25, 26 (top)—American
Foundation for the Study of Man. Page 27—K. Lankester Harding. Page 29—Arab Information Center. Page 30—Bahrain Petroleum Company. Page 33—T. F.
Walters. Page 40—Joe Covello from Black Star. Page 42—from Islamic Metalwork in the British Museum by Douglas Barrett, published by the Trustees of the
British Museum, 1949. Page 67 (top)—U.S. Signal Corps from United Press International. Page 67 (bottom)—Associated Press.

Part 2: Pages 74, 75 (top)—Standard Oil Company (New Jersey). Page 76 (top left)—Fred A. Schell. Page 76 (top right)—Drilling Magazine. Page 76 (bottom
left)—Shell Oil Company. Page 76 (bottom right)—Mobil Oil Corporation.

Part 3: Pages 114, 115, 116, 117 and 118—Aramco Archives. Pages 120, 132, 141 (top), 142, 143, 161, 164, 165, 169, 170—Tor Eigeland. Pages 149, 151, 152—
Khalil Abou El-Nasr.

Part 4: Pages 182, 192, 196-197—Tor Eigeland. Page 199—]. P. Mandaville, Jr. Pages 201 (right), 212-213 (center), 219—Khalil Abou El-Nasr.

Part 5: Page 232—Black Star. Page 241—from Persian Miniatures by Maurice S. Dimand, published by Uffici Press, Milan. Pages 242, 243—from A Handbook
of Muhammadan Art by Maurice S. Dimand, published by Metropolitan Museum of Art, 1958. Page 244—Metropolitan Museum of Art, Fletcher Fund. Page
250—1Iraq Petroleum Company. Page 251 (bottom)—Arab Information Center. Page 252—Ewing Galloway. Page 255—New York Times.



‘Maps and Charts

Part |

6  Middle East Topography
12 Old Babylonian Empire, 1700 B.C.
12 Babylonia-Assyria, 1450 B.C.
12 Assyrian Empire, 7th Century B.C.
13 Median and Chaldean Empires,
6th Century B.C.
13 Persian Empire, 500 B.C.
17  Phoenician Trade Routes
Part 2
78  Growth in World Oil Production
79  Number of Large Tankers in World
Tanker Fleet, 1957-1967
80 World Oil Movement by Tanker
81  World Refining Capacity
81  World Production of Crude Oil
82  Average Production of Wells
83  Petroleum Demand vs. Production in the
World
83  Crude Oil Reserves in the World
85  Probability of Crude Oil Occurrence
Part 3
109  Aramco Oil Fields and Facilities
110  Aramco Concession Area, January 1, 1968
111  Land Concession Area, 1933
111 Land Concession Area, 1939
111  Land Concession Area, 1960
134  Growth in Annual Production of Crude
Oil
139  Generalized Cross Section of Eastern
Saudi Arabia
140  Seismic Exploration
145  ‘Ain Dar Gas-Injection System
150  Trans-Arabian Pipeline System
156  Nationality of Aramco Employees

in Saudi Arabia

NOTE ON BOUNDARIES

Some international boundaries in the Middle East are undefined or in dispute. Therefore
some boundary indications in the Aramco Handbook are necessarily only approximate.

23 Ancient Middle Eastern Civilizations
35  Arab Conquests, 7th-8th Centuries A.D.

47 The Ottoman Empire at Its Greatest
Extent

48  Genealogical Table of the House of Sa‘ud
54  Tribal Map of the Arabian Peninsula

55 Congquest of Najd

59  Conquest of Eastern Arabia

62  Conquest of Hayil and the Hijaz

88  Middle East Oil Concessions
95  Middle East Crude Oil Production
97  Middle East Oil Facilities

98  Estimated Revenues to Five Middle East
Governments from Oil Operations

99  Middle East Crude Oil Reserves
100  General Geology of the Middle East

101 General Comparison of
Stratigraphy

101  Diagrammatic Cross Sections of the
Middle East

Part 4
176  Comparative Areas
177  Geographical Map of Saudi Arabia
205  General Geological Map of Saudi Arabia

1) v [~
1Aart

230  Area of Arab Empire, 7th-8th Centuries
A.D.

230  Present Areas of Muslim Population

248  Samples of Arabic Calligraphy

257  Development of Arabic Numerals

259  Arabic Calendar



INTRODUCTION

The Aramco Handbook was originated to fill the void in comprehensive texts written in English
about the Middle East. Employees of the Arabian American Oil Company coming to Saudi
Arabia from abroad, principally Americans, needed reliable and fairly detailed knowledge
of the kingdom. Nontechnical employees needed to be grounded in the fundamentals of
the oil industry. Although recently a number of books on the area have been published, the
handbook continues to be useful as a single source of information and background for
Aramco employees.

In order to describe the Aramco venture in perspective, an unusual range of topics must be
covered in the pages of this handbook: the history, culture, geography, religion and economic
development of Saudi Arabia; the fundamentals of the oil industry; Aramco’s early history
and its present operations.

The handbook originally was distributed in five spiral-bound booklets in 1950, giving way
two years later to a more convenient two-volume set. The previous edition appeared in 1960
in a one-volume version.

In the present edition some material which is readily available elsewhere has been omitted.
Sections dealing with Aramco and modern Saudi Arabia have been recast to reflect some of the
rapid changes of the past few years. Many of the photographs are new.

Arabic personal names and place names are spelled according to a system used by Aramco,
which closely follows a generally accepted system of transliteration from Arabic to English.
The system does not always represent the spelling or pronunciation of the Arabic original with
complete accuracy, as Arabic contains letters and sounds for which no equivalents exist in
English. Furthermore, pronunciation of Arabic varies from region to region.

An inverted apostrophy—standing for the Arabic letter ‘ain—is used throughout the hand-
book. This distinctive consonant, which occurs often in Arabic place and personal names,
has no counterpart in English.

The content of the book suggests the continued use of the name ‘““Aramco Handbook,”
but with the subtitle, “Oil and the Middle East.”

Dhahran, Saudi Arabia
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THE MIDDLE EAST
IN ANCIENT TIMES

With the march of civilization across Europe and
the New World, the Middle East—the region
between the eastern Mediterranean and India—
for a time became somewhat isolated and eclipsed.
Yet at one time that region was the center of the
civilized world. Indeed, with neighboring Minoan
Crete, it was the whole world then known to civi-
lized man except for ancient China and the Indus
Valley. It was in the Middle East that mankind’s
first steps were taken in the direction of organized
social and community life. It was there that man
first developed sciences, arts and skills for an intelli-
gent solution of the problems of existence. These
are the lands of the Bible, the birthplace of three
great religions, all based on the worship of one God.
Americans are inclined to regard the discovery of
the New World in 1492 as a long time ago, and the
birth of Christ as occurring in ancient times. But
in comparison with the less than 500 years of New
World history, the Middle East measures its history
in thousands of years. Christ was born into a civili-
zation whose history was then at least twice as long
as the period since His birth. When Abraham,
who antedated Christ by about 2,000 years, was
born, by tradition at Ur of the Chaldees, that city
already had been a civilized community for thou-
sands of years. When Moses lived in Egypt, the
Pyramids already were monuments of antiquity.

In the beginning: A statue of a Sumerian scribe,
perhaps dating to the twenty-fifth century B.C.

In Mesopotamia, where civilization early reached
a high level, there was from remote times an elabo-
rate irrigation system which made the plains a pros-
perous region of farms and cities, and there was
extensive trade with Arabian Gulf towns and with
India. Despite changes of fortune through many
periods of history, some of the ancient cities were
occupied continuously until the Mongol invasion
in 1258. In this disaster whole populations were
slaughtered and the irrigation system upon which
they depended was destroyed. Thus was eclipsed
a civilization which had lasted for more than 5,000
years.

From that time until the modern era of indus-
trial development, the Middle East lived largely in
poverty without the productivity or strength to
achieve an effective recovery. During the period
when Western countries were making rapid prog-
ress in the settlement of new lands and in the
arts, commerce and industry, the peoples of the
Middle East had little to contribute either to
their own prosperity or to world affairs. Their
long history of civilization and culture, however,
had left them with a tradition which manifested
itself in gracious hospitality and social relations,
in a deep sense of responsibility for their acts
and for their relations with family and neighbors
and an age-old wisdom of religion and custom.
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THE BEGINNINGS OF CIVILIZATION Tens of thou-
sands of years ago our ancestors made their living
by hunting game with the aid of crude stone
and wooden implements. They lived in a period
when most of Europe and parts of the Middle East
were under a great sheet of ice. The lands to the
south of the ice sheet, in Africa and Arabia, were
covered with grass and had streams flowing in what
today are dry wadis. As the climate gradually
AFGHANISTAN changed, the ice sheet retreated and grasslands be-
came deserts. People had to make gradual but
drastic adjustments in their way of life.

Some of the people in the Middle East were
nomadic herdsmen living upon domestic animals
and upon hunted game—and many follow that pat-
tern of life to this day. Others turned to agriculture
and began living together in communities. At some
stage the store of accumulated skills and experience
began to grow into what is known as civilization.
Five thousand years or so ago writing was invented,
and from that time onward civilized men passed on
a record of what they learned and did.

Although much of the earlier story is still unclear,
civilization probably began in the vicinity of the
basins of the Tigris and the Euphrates Rivers in
Mesopotamia, the Nile River in Egypt and the
Indus Valley. From here it spread over the Middle
Muscat ' East, while men in the rest of the world were still

In a savage or primitive state. Some Asiatic and pre-
h\ Columbian American civilizations also are old, but
: : in all of them writing and substantial developments
in social organization came later than in the Middle
East.

The recorded history of the Middle East is filled
with drama. It is a panorama of the rise and fall
of empires, of the growth and decline of great
cities, of the ascendancy and eclipse of peoples, of
wars, invasions and deportations, of kings and
emperors who had their brief place in the sun, of
treachery and intrigue, of great disasters. The
story contains examples of rulers who were cruel
and ruthless, but it also contains examples of others
who were noble and humane. It is a record not
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A reconstructed  harp
with bull’s head of gold
and lapis lazuli, found in
“Royal Tombs” at Ur.

A plaque of shell inlaid
in bitumen, which be-
longed to the sound box
of a harp found at Ur.

only of destructive warfare, but also of construc-
tive achievements in written communication and
literature, in practical and fine arts, in religion, and
in science and law, which greatly contributed to the
spread of civilization. There were long periods of
comparative peace under stable governments. Some
imperial dynasties lasted longer than the life of the
British Empire or of the United States to date.

For the details of this long and complex story
the reader must turn to the many available histo-
ries. He will find instances of lack of agreement
among both historians and archaeologists, but he
will see that more than a century of exploration
and excavation and the resulting reinterpretation of
history have added greatly to the previous knowl-
edge of the ancient world. The whole story cannot
be told here, but some of the highlights can be
touched upon.

THE SUMERIANS One of the earliest civilizations in
areas adjoining Arabia was that of the Sumerians.
Non-Semites of unknown origin, they occupied by
3000 B.C. their new homeland of Sumer in the
lower reaches of the Tigris and Euphrates at the
head of the Arabian Gulf. The various city states
which arose there were often at war with each other.
The Sumerian city best known today was Ur; other
principal ones were Erech, Lagash and Nippur.
These were river towns, though changes in the
courses of the rivers have left their sites, now marked
only by mounds, out in the desert. Eridu was a
thriving seaport, but because the silt deposits of the
rivers pushed the waters of the gulf farther and
farther southeastward, the site is now 130 miles
inland.

The Sumerians reached an advanced state of
civilization manifested by irrigation, extensive trade,
the use of money and codes of laws. Their pictorial
and syllabic writing, chiefly on clay tablets, devel-
oped into the cuneiform script widely used in the
ancient Middle East. Their advanced knowledge of
the stars, with Babylonian, Greek and Islamic de-
velopments, became the basis of our modern

A game board of shell, bone, limestone and lapis lazuli
inlaid in bitumen, which was discovered in an Ur grave.



This cuneiform tablet was dug
up in 1934 at King Sargon 1I’s
palace at Khorsabad. It revealed
the succession of 95 Assyrian
kings from 2400 to 746 B.C.



