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ABSTRACT

Field mapping of a larpge aegment of the Hammam Faraun
block indicates that it has a predominant northeast direction
of dip. Pre-Miocene sedimentary rocks are about 2000 metres
thick and are unconformably overlain by a 386 meters thick

Lower Miocene clastie section.

This area 1is highly dissected by faults oriented
northwest, north-northwest, east-west to west-northwest, and
north-south to north-northeast. The angles of dip of 72
faults indicate that the northwest and north-northwest faults
dip 60°%-90° while the north-south to north-northeast faults
generally dip at an angle less than 60°. Slickensides
indicate that the northwent raults are nmormnl or right«
lateral dlagonal-~slip, the north-northwest faultas are only
normal; and the north-south to north-~northeast faults are
normal, right-lateral diagonal-slip, or left « lateral

diagonal-slip.

The area 1{a divided into eipht subareas (sub~blocks),
each has a characteristis atructural style and dip
direction(s). These are the Wadi Nukhul subarea, Gehel

Matulia subarea, Gebel Sarbut Fl Gamal subarea, Wadl Taiyba

subarea, Gebel Hammam Faiaun - GCebel Thal subarea, Gebel Abu
Ideimat subarea, North-central subarea, and the Fasternmost
subarea.

Central Library - Ain Shams University



The rift bounding fault has segments oriented north-
northwest, northwest, and north-northeast. The northwest
and north-northwest fault segments of the rift bounding fault
are listric. The downthrown sides are rotated and dip tcoward
these fault segments. Small blocks bounded by such faults
form rellover anticlines and have collapsed crests,
Southwest dip direction exists on the upthrown sides of major

faults and is caused by the drag on these faults.

Gliding on the lowermost horizontal segment of a listric
normal fault perhaps exists in the eastern part of the Gebel
Matulla subarea. The downthrown block was not rotated and 1is
bounded by monoclines at its boundaries with the neighbouring
rotated blocks. A hung block existed close to the eastern
fault boundary of the (ebel Matulla subarea and apparently

collapsed by a spoon-like antithetic fault.

The onset of the structural deformation in the area was
marked by the 0Oligo-Miocene magmatic event. Northeast
extension affected the area forming the north-northwest
oriented faults and rejuvenated a northwest oriented y, pre-
existing fault at the westernmost side of the area. This

fault has a predominant dip-slip movement and a subordinate

right-lateral strike-slip movement. The latter perhaps caused

Central Library - Ain Shams University



east-west to east-scutheast - west-northwest directed

extension that probably formed the north-south to north-

northeast oriented faults.

Central Library - Ain Shams University



TABLE OF CONTENTS

Central Library - Ain Shams University



TABLE OF CONTENTS

ABSTRACT ..iieiennn.. ces e ceesassanaa tese e vune
TABLES OF CONTENTS it ininiiienseennnsssscescaanannans
LIST OF FIGURES tuiviveeecaaena reerrerrertseserennnacan .
LIST OF PLATES .usiustvvesnncan e eereesscsstcsnnsacnnns

LIST OF TABLES ...... smseacs ree s et e e

CHAPTER I: INTRODUCTION

L R N e N T R R ]

A. Location and Accessibility

L I N N N )

B. Topography

L A R I R I T I T T

C. Objectives

L O R R I I I T T T N

D. Mapping MethodoloEY ... eeeeeeennennn

E. Previous Work ........... e ctrerasaana Peraeenes

CHAPTER II: STRATIGRAPHY

A~ Pre-Miocene ROCKS ..ivivieveeneennnn e e eavensanraraas
1. Carboniferous Rocks ......... ceareerea s
2, Nublia 5andstone .....ee.iveeeconen. teccansnneens
3. Raha Formation ....... teteanan e, .
4. Wata Formation ...... . s ee e .
5. Matuall Formation ..ieiieeeeeeeeeeneesceeonenans

6. buwi Formation

L N N R R e

7. Sudr Formation ......

L I T T O

8. Esna Shale ..iv.eeeveenn.

Central Library - Ain Shams University

18
19

23
24

27

27

27
31

32
34
37
38

40
42



Page

9. Thebes Formabtion ....ieeiieicenenannocananassans 44

10. Darat Formation ................ Cee e e e 46
11. Tanka Formation ........ceeeveeencen. R, 47
12. Abu Zenimz Formation ......... e eeceeeceeaaaan 51

B. Oligo-Miocene lIgneous Rock3 .....iieivennncennoan-- 58
C. Miocene ROCKS ...ivcsvirenenarsernsnsnnsnccnsassnacasa 63
1. Nukhul Formation .....c0iviieeierccnccncccnnans 63

2. Rudeis Formation .......... Cesreeee ces e 67

D. Quaternary Deposits ...... crsennass . - 70
CHAPTER III: STRUCTURES ..... Ce e teeeaeraaaaa Ceeeenn . 71
A, Macrofaults ... .. eiiniissnesonsmsssanscannasnnas 71
B, Minor Normal Faults .......... rees e cecem e eana . 78
C. Thrust Faults ......cccveununs e e e arassasaiaea s 78
De FOLOS tiuevuuennenceananaanaaeneenenaenanensannnans . 87

CHAPTER IV: STRUCTURAL SETTING +.veevvscerssonsaunsnns 86
A. Wadi Nukhul SUDAr@a8 .uouiiuicireeeeenneeroneasnnnnnnann 86
B. Gebel Matulla Subarea ........iceieeeiinennrancnnns 91
C. Gebel Sarbutbt El Gamal Subarea .......eeeeeenncncenes 94
D. Wadi Taiyba Subarea .......... mae s s essssassensenna 98
E. Gebel Hammam Faraun-Gebel Thal Subarea ............ 106
F. Gebel Abu Ideimat Subarea ...eeeeeeeeeeecaeaneaann . 109
G. North-Central Subarea .........iieeerecensanossnanas 114
H. Easternmost Subarea ....... st i r Attt e e 116
CHAPTER V: STRUCTURAL ANALYSIS (it i ittt iinaeneonnnn 118

Central Library - Ain Shams University



A. Characteristics of the Hammam
Faraun BlocK ...eieeeecenseens cesesaas . 118

B. Origin of the Northeast and other dip

directions in the Hammam Faraun BlocK .......oec... 121
1. Origin of the Northeast Dip Direction ...... e 171
2. Origin of the Horizontal (Non-Kotated)
Areas within the Rift ...... ceeaas tesesctanenan 125
3. Origin of the Local Southwest dip in the
Hammam Faraun Block ...eeiiieennneennnennnn cees 127
C. Origin of the Synclines and MonoClines ..eeeeooeosss 129
D. Analysis of the Fault Sets ... iinereeneveannnsanen 132
E. East - Northeast Oriented Faults .....veeeeuuennn.. 133
F. Structural Model ....... Fee s e et ee st et ettt nanannnannn
CHAPTER VI: SUMMARY AND CONCLUSIONS ceest et 137
REFERENCES ,.......... e S r e eteiiateaaaaaan . 145
APPENDIX 1: Lithologic SymbolS ..eevewunwn... cee st aenaa 148
VITA ottt ieieiann.. et et e r e e 150
ARABIC SUMMARY .o, Ceeeieaaaa 184

Central Library - Ain Shams University



LIST OF FIGURES

Fig. 1: Location map of the study area .,,....

Fig. 2: Physiographic map of the study area .

Fig. 3: Dip provinces of the Suez rift .,.....

Fig. 4: Top Eocene structural map of the
northern part of the Gulf of Suez . .,.

Fig. 5: Composite stratigraphic section
of the study area e st eressraenseeens

Fig. 6: Stratigraphic section of the
Carboniferous rocks c e e e st e e as

Fig. 7: Stratigraphic section of the
Cenomanian Raha Formation ...........

Fig. 8: Stratigraphic section of the
Turonian Wata Formation ............

Fig. 9: Stratigraphic section of the

Coniacian-Santonian Matulla Formation

Fig.10: Stratigraphic section of the
Campanian Duwi Formation ..... Cee e

L R

L N ) L

L N R

L R LR

L R

L N R

* v s s 00

LA B N Y

" s s e e e

Fig.11: Stratipraphic section or the FEsna Shale .......

Fig.12: Stratipraphic section of the

Thebes

Formation R

Fig.13: Stratigraphic sectioin of the

Darat Formation e s e e mee e iee..

Fig.14: Field photograph and sketch of

Central Library - Ain Shams University

16
17

21
22

28

36

39

41

43
45

43

50



LIST OF FIGURES

Central Library - Ain Shams University



Fig.15;

Fig.16:

Fig.17:

Fig.18:

Fig.19:

Fig.20:

Fig.21:

Fig.22:

Fig.23:

Fig.2y:

Fig.25:

Fig.26:

Fig.27:

Fig.28:

Fig.29:

Stratigraphie section of the
Abu Zenima Formation Tt e e i e,

Field bpanorama and sketch showing
the northward Pinching out of the

beds of the Abu Zenima Formation e e e aa . e
Red Sandstone of the Abu Zenima
Formation ... .. et et iaaa . Tt ettt e iiieaa.,

Angular limestone boulders and
pebbles in 3 conglomerate lens
within the Aby Zenima Formation ettt et et anaaa..

Field Photograph and sketch
showing the Aby Zenima Formation
and the overlying basalt sheet et ettt ieenan..

Field photograph and sketch Showing
the red coloration in the Abuy
Zenima Formation R T T T

Basalt dike intruded in the Thebes
Formation ... . e e e e, Yt e et iaaa..

Field photograph ang sketch showing
basalt sil)] and dike intruded in the
Matulla and Duwi Formations L e

Field photograph and sketch showing
the ba=sal Miocene conglomerates ., .. v e et aaana

Stratigraphic section of the Nukhul
Formation ... . . /.. f e et e saeea

Stratigraphic 3ection of the Nukhul
and Rudelis Formations. ., ... e ‘e

Rose diagran of the macrofaults mapped
in the study ares e e e e e t e et e,

Histograms of the dip angles of the

72 macrofaults. ... ... ) . et e e e, .

Sense of s8lip of 18 Faults indicated

by slickensides ... ... e eeeen. LR

Azimuth - frequency diagram of

25 minor normal faults 1{in the

study area ...... e et T
.

8

Central Library - Ain Shams University

P.

53

56

57

57

59

60

61

62

66

68

72

17

77

80



Fig.30:

Fig.31:

Fig.32:

Fig.33:

Fig.34:

Fig.35:

FigO36:

Fig.37T:

Fig.38:

Fig.39:

Fig.U40:

Field photograph and aketech

of

a minor thrust fault affecting

the Thebes Formation .....-

Folds and monoclines in the
study area ....sceescc" .o

areal extent of the eight
structural subareas of the
Hammam Faraun blocK .eeesss

Field panorama and sketech
of the Wadi Nukhul Subarea

F{ield panorama and sketch
showing a north-northwest
oriented normal fault dis-
secting a basalt aill ....-

Field panorama and sketch
showing the angular uncon-
formity between the Mio-
cene and Locene rocks ....-.

Field photograph and sketch
showing the southweat dip
of the Wadi Tailyba subarea
and the northeast dip of
Gebel Thal ..cecaes-n- caeen

Field panorama and sketch
of a northwest facing mono-

.. P. 81

R I . P. 83

e s @ m B s s s

----..n-.;-'o----

P T R

+ =0 s s

cline 1lying to the southeast

of the Talyba Daals ...

Field panorama and sketch

gshowing a northwent oriented

graben in the Wadi Taiyba
gubarea ..secc-caee-- .

------

Field panorama and sketch show-
ing an anticline to the West of

the Taiyba Oasla. ...c.-e.-

Field panorama and sketch
showing the dragped beds
of the Rudeis and Nukhul
Formations on both sidea
of a northwest oriented

fault at the western
boundary of Wadi Taiyba

subarea ....e.0=- e e eaaaran

9

Central Library - Ain Shams University

.. Poo 87

.e. P. 93

.

.. P. 102

.. P. 104

.. P. 105

- a2 & P.“UB



