GEOLOGIC EVOLUTION
OF THE RED SEA

Robert G. Coleman
Stanford University

OXFORD UNIVERSITY PRESS New York

CLARENDON PRESS Oxford
1993



Contents

INTRODUCTION
Historical Aspects of Geologic Studies in the Red Sea Basin

1. GEOMORPHOLOGY
Shape of the Red Sea Basin
Red Sea Islands
Coral Reefs
Axial Trough

2. STRATIGRAPHY

Basement Sediments

Pre-Rift Sediments

Syn-Rift Sediments
Initial Rift Continental Sediments
Syn-Rift Marine Sediments

Evaporites

Post-Evaporite Marine Sediments

Sedimentary Constraints

3. VOLCANIC HISTORY
The Afar Depression
Yemen Volcanics
Plateau Basalts (Arabia)
Older Harrats
Summary of Older Harrats
Younger Harrats
Rift Zone Igneous Rocks
Red Sea Axial Basalts
Xenoliths and the Red Sea Basin Mantle
Petrogenesis
Constraints Developed from Volcanic Rocks

4. AGE RELATIONSHIPS
Early Stages
Late Stages

5. RED SEA STRUCTURE
Pre-Rift Configuration
Gulf of Suez
Gulf of Aqaba

11
11
15
18
18

21
22
25
27
29
32
33
37
39

41
41
43
44
44
48
49
59
62
66
68
77

79
79
83

85
85
87
87



X CONTENTS

Red Sea Trough

Afar Depression

Yemen

Jizan Coastal Plain (Tihama)

Evidence for Extension
Zabargad Island

6. GEOPHYSICAL OUTLINE
Magnetics
Gravity
Seismic Reflection
Seismic Refraction
Seismic Tomography of the Red Sea Region
Heat Flow
Geophysical Constraints

7. RED SEA PLATE TECTONICS
Kinematics
Early Rifting
Syn-Rift Events
Sea-Floor Spreading

Constraints on Red Sea Plate Reconstructions.

8. ECONOMIC ASPECTS OF THE RED SEA
Hot Brines and Heavy Metal Deposits
Potential for Petroleum

Gulf of Suez
Red Sea

EPILOGUE
REFERENCES
INDEX

89
91
92
92
94
99

103
103
106
111
112
117
119
122

123
123
126
126
129
130

131
131
138
138
144

151
153
175



