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1) REGIONAL SETTING

Suez Rift

= Abandoned arm of Red
Sea Rift

= Oligocene-Miocene
rifting

=  4-6 km structural relief

= 70 HC fields

= 8 fields producing
basement
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Suez rift development ...
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Cambrian exhumation
and weathering

Miocene onset of
maturation and migration

Oligocene-Miocene
burial forming top-seal

Nubian sandstone

Early/Middle Miocene
(Alteration Processes Continued And
Deposition Of Early-Middle Miocene Sediments)

Paleozoic/Early Mesozoic /

(Deposition Of Nubia Sandstone) Miocene H

K-Te pre-rift

Early Miocene
(Rain Fall And Fresh Water Flow Over The
Basement And Through Fractures, Alteration
l/’rocesses Started)

Upper Cretaceous/Lower Tertiary
(Deposition Of Nezzazat And Egma Groups)

Oligocene start
of Suez rifting

Oligocene
exhumation

Salah & Alsharhan 1998
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2) BASEMENT FIELDS

> 70 fields

» 8 fields producing from basement

Basement horst
reservoir, with
major sealing faults

Alsharhan & Salah 1997
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Figure 1: Nearly 20 of the more than 60 oil fields in the Gulf of Suez
produce oil from the Nubian Sandstone.



Basement fields ... well log though basement section, Geisum Field
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Study area onland Sinai:
Obligue view of top-basement contact of western Sinai rift, from
center to shoulder ...
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Model and graphics by
Aleksandra Anna Smyrak-Sikora & Sebasitan Sikora




Location of
study areas
of Sinai

Excellent
exposures are
found in the rift
shoulder, where
uplifted basement
Is partly exhumed
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Obligue view into study area ....
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3) BASEMENT LITHOLOGIES 1. Granodiorite complex

2. Shear zone (schist)
3. Granite
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Granitoides (Granodiorite and Granite) => weathered granitoides
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Biotite schist => weathered schist

Ductile shear zone cutting intrusive complex

Breakdown of mafic minerals

_ and fsp

Weathering Qtz+bio+kaolinite+illite

+ albite + montmorillonite + hematite +
gypsum = halite

Fine-medium grained schist,
showing transitions into lower
strained granodiorite
Qtz+b|o+alb|te+Kfsp+th schlst




Faults and fractures => weathering

Thal fault,
Throw ~ 2000 m

Fault rocks =
early cataclasites,
superimposed breccias and gouge

= Qtz+ kaolinite+ illite+ fsp
+ carbonate + montmorillonite +
hematite + halite

» Mafic-intermed. basement rocks
=> fractures mostly filled

» Granitoids
=> fractures mostly open




4) DATASETS .... a) fracture systems in the basement;

al) Fault damage zones  a2) background fracturing of shoulder

Breccias of hanging wall Thal fault
Sanasiancs Border to rift shoulder
Sand injectites in fault core T >2000m
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Scanlines recording of Fracture A

orientations

fraCtu re SySte m y N= 39 Salah & Alsharhan 1998
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4b) tropical to arid weathering profile (saprolite)
along top of basement, and along faults

Fluvial deposits

I Saprolite (gra.ht]la})- :

Intense

weathering sheet fractures

profile

Locally 50-100 m layer

—  of sheet fractures

fractures ™, ‘ :
: i1 Fracture corridor

Red, coarse microcline granite

Deep /

weatering of
inner damage




Weathering profile along top of basement

Nubia Sandstones:
Um Bogma Formation of dolomites and cemented marine sandstones
Araba and Naqus formations of fluvial to marine sandstones

Basement-cover
contact :

Saprolite (granular to clayey)
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a N Geologist in paradise
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Top-basement weathering profile

» 9sites (3 in schist, 6 in granite)
» 58 thickness recordings

Schist more variable, and

proner to deeper weathering
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4c) Cambrian sandstones (Araba Formation) ... overlying basement.

Coarser grained alluvial red beds passing upward to red to yellowish finer grained marine or
lacustrine shoreline deposits

Shallow marine/
Lacustrine?

Shorline

Fluvial
channel

Cambrian
Araba Formation

Weathered
Hornblende/
biotite schist

Pre Cambrian
Basement




Sedimentary basement-cover transition
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Cover sandstone facies

Low angle cross stratification

Hetereoliths

tidal flats
(Mixed mud sand flat
and sand flat)
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Cambrian mixed fluvial and tidal/shoreline facies as cover deposits
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Pre Cambrian

Sedimentary cover overlying basement — upward
increased maturity of the sandstones
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5) SUMMARY AND CONCLUSIONS (Suez case)

Note selective weathering and diagenesis of lithologies; RESERVOIRS
» Schist and mafic rocks with significant secondary mineralization
» Kaolinite (cement+clastic) and illite in weathering profile and partly in Porous sandstone
overlying sandstones .
succession
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