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ABSTRA.CT

The present-day Gulf -of Suez Basin was initiated
during the Oligocene as a result of reJ.ative motion
between the Arabian, Nubian, and Sinai plates. At
that time, pre-Miocene sediments were broken into
fault blocks that were rotated and then inundated by
the organically rich "globigerina" marls and shales
of the Lower Miocene. These Lower Miocene sediments
served as the primary source of the oil and gas
found in the Gulf of Suez Basin, while the rotated
pre-Miocene blocks formed structural focal points
for the accumulation of the hydrocarbons generated.
Subsequent deposition of -the thick and widespread
Middle Miocene evaporites ensured that all the
generated hydrocarbons were sealed in the basin in
reservnirs ranging in age from Miocene to Devonian.

INTROWCTION

The most prolific and prospective oil province
in Egypt is the Gulf of Suez B~Sin. :L~productive

history can be traced back to ancient times with oil
being recovered from seepages at Gebel el Zeit and
Gemsa by the Pharoahs. To date, 3.5 to 4.0 billion
bbl of-recoverable oil have been discovered in 24
oil fields within the basin. In spite of its long
history of production and exploration, it is only
in recent years with improved seismic and renewed
exploratory drilling that the petroleum geology of:
the basin has been fully understood. -

The Gulf of Suez Basin encompasses and, in
~eneral~ parallels the coastline of the Gulf of Suez
(Fig. 1). The basin extends, in an east-west _
direction, from the Sinai Shield on the east to the
Esh EI Mellaha Shield, in the Eastern Desert on the
west. The average distance between these shield
masses is 54 miles. In a north-south direction, the
basin's northern limit lies just north of Suez City
and extends to the south to Hurghada, a distance-of
approximately 210 miles.

EVOLUTION OF 'lEE GULF OF SUEZ BASIN

The Gulf of Suez has formed primarily as a

References and-illustrations at end of paper.

result of tensional movements, and ensuing
subsidence, which to a minor degree occurred as early
as Paleozoic times. Since these times, the
formation of the Gulf of Suez has taken place in a
number of distinct evolutionary stages (Fig. 2).

The presence of Devonian or older sandstones
and Carboniferous black shales in numerous wells is
evidence that a depression approximately coinciding
with the Gulf of Suez existed at least as early as
Carboniferous times. However, the thicknesses of
these Paleozoic rocks are relatively minor compared
with those of the main Paleozoic basin in the western
and southwestern regions of Egypt. This comparison
leads to the hypothesis that the Paleozoic rocks in
the Gulf of Suez region were formed in an embayment
that extended from the Mediterranean area southward
to Hurghada at the mouth of th~ Red Sea.8, 12, 16

A hiatus caused by the Hercynian epeirogeny pre­
cluded sedimentation in the Gulf for a considerable
time following the Paleozoic deposition. This is
noticeable particularly further south, where
commonly Upper Cretaceous deposits (Cenomanian) rest
unconformably upon Lower Carboniferous black shales.

During Jurassic arid Lower Cretaceous times, a
minor transgression took place that was restricted to
the northern part of Egypt and Sinai, submerging only
the northernmost part of the present-day Gulf of
Suez.

The conditions drastically changed with the
advent of Upper Cretaceous time, when a major
transgression of the sea covered the Gulf of Suez
province, and most of the Eastern Desert, with Upper
Cretaceous marine deposits. These seas persisted
until the end of the Middle Eocene and covered most
of Sinai and the Gulf of Suez, extending as far south
as the 24th parallel. The Upper Cretaceous,
Paleocene and Eocene deposits in the Gulf of Suez
province were deposited in a normal platform
environment. Their thicknesses and facies are
similar to their equivalents in the Western Desert of
Egypt. By late Eocene, the ;:lea had retreated further
north leaving most of the Gulf of Suez province
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subaerially exposed. During the early Oligocene,
tensional forces began affecting the Eocene and pre­
Eocene sediments through the development of norm8.1
faults in the Gulf of. Suez. 22

The tensional forces and compensation movements
continued-throughout the Oligocene, resulting in
block faulting with subsequent erosIOn of tlle up­
lifted blocks. This extensive erosional phase
resulted in a rugged surface of Mesozoic and
Paleogene outcrops. Towar-d the end of the Oligocene,
Africa began to separate from the Arabian peninsula
and this time saw the origin of the.cGulf of- Suez and
Red Sea rifts. 18 The main NW-8E trending normal
faults that bound the Gulf of Suez province we~e

developed at this time and extended from Suez City
to the Red Sea. - . -

By the advent oLAquitanian-Burdigalian (Lower
Miocene) time, the Miocene sea had transgressed from
the Tethys Sea southward, through the Gulf of. Suez
graben, toward the Red Sea. Reefs developed and
flourished over and near the uplifted and eroded
blocks that persisted as subaqueous highs within
this early Miocene Sea. Fine clastic. sediments rich
in Mediterranean fauna f.irst filled in the down­
thrown blocks and ultimately inundated the eroded
subsea highs. Thus, lower Miocene sediments ar:~

found overlapping rocks of Eocene to Precambrian age.

The sedimentsdeposHed at thfs til'ne mainlY-are
marls, rich in organic matter with subordinate sand
beds. The relatively rapid rate of~sedimentation

(approximately 120 m per million years), along with
the great thickness and Organic content provided
optimum conditions for hydrocarbon generation.-lO

In Middle Miocene .time, conditions changed once
again in the Gulf of Suez. province. During this
period great thickness of evaporite accumulated in
both the Gulf of Suez and Red Sea grabens. The
deposition of the Middle Miocene evaporites was
followed by a hiatus caused by the late stages of
the Alpine Orogeny. Since the Pliocene there has
been a continuous but restricted i.n. volume de{J.osi­
tion of sands, gravels and limestones (Fig. 2).

TE::TONICS

The Gulf oLSuez is a critically important area
in the pJate te~tonic interpretation of the northern
Red Sea. Geological and geof>hysical--evidence indi­
cates that three plates meet at the northernen~ of
the Red Sea. These plates are known as the Arabian,
Nubian, and Sinai plates, and it is the relative
motion between them that has brought about the forma­
tion of the Gulf of Suez, Gulf of Aqaba, and Red Sea
(Fig. 3).

A wealth of geological evidence indicates that
as a result of sea-floor spreading, the Nubian and
Arabian plates have separated to form almost the
entire Red Sea. 5,9,13 This evidence suggests tha~
about 190 kmof movement was required to open the Red
Sea at its northern end if-the shoreline-swere once
in contact. This suggestion is supported partly by
evidence of large-scale transform motion along the
Sinai-Arabian plate boundary. A detailed examination
of the Dead Sea fault system, which forms the
boundary between the Sinai and the Arabian plates,
has established that there has been about 110 km_
of left lateral movement along the fault system,·
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which occurred as 70 km of movement in the late
Eocene/e';lY Oligocene and 40 km in the early
Pliocene. There is, however, a discrepancy of 80 kIn
between the magnitude of displacement along the Dead
Sea fault and the 190 km required at this latitude to
open the Red Sea. This difference must betaken up
by movement between the Sinai and Nubian plates, which
resulted in the formation of.the Gulf of Suez.

To demonstrate the extension requirEld to .form
the Gulf of Suez, a reconstruction of the situation
has been made, showing the motions of the Arabian
and African plates relative to the Sinai plate
(fixed) (Fig. 3). The reconstruction shows that 60. __
to 90 km of extension is required to form the Gulf
of Suez. However, the total width of the Gulf of
Suez does not exceed 35 km in the north and 25 km in
the south. Furthermore, there are blocks of conti=:
nental material within the depression, that oLGebel
Arabain the east and of Gebel Zeit in the west. The
amount of extension in the Gulf of Suez, therefore,
cannotexc-eed 25 to 35 km, and it thus is suggested
that considerable extension has occurred by normal
and block faulting to result in crustal thinning.
Implicit in plate tectonic theory is the concept
that plates move as rigid units without internal
deformation. However, in the Sinai area, deformation
within smaller blocks appears to have reached signifi­
cant proportions.

Much has been made recently of suggestions that
the sedimentary troughs in the North Sea containing
significant oil accumulations are £ailed arms of
triple junctions. 21 This situation is. clearly the
case for the Gulf of Suez, which is the failed
spreading arm of the Sinai triple junction. The Sinai
triple junction was formed in the late Eocene and
early Oligocene with the opening of the Red Sea rift.
At this time, separation took place along the Sinai~~

Nubian plate boundary (Gulf of Suez) and transform
movement along the Sinai-Arabian-arm (Dead Sea rift)
to give a Ridge-Ridge-Fault triple junction.
McKenzie13 has shown by a consideration of plate
geometry that such a situation is unstable and will
evolve into a Fault-Fault-Ridge junction. This is
believed to be the present situation in the northern
Red Sea and offers an explanation as to the failure
of the Gulf of Suez to continue developmehtinto a
spreading center with pronounced right lateral move-_
ment along the Sinai-Nubian plate boundary (Fig. 3) .•

The Gulf of Suez depression is one of the most
intensively faulted areas on the earth ' s surface.
Fault movements have been active within the Gulf
since early geological time. Reconstructed shorelines
of the Carboniferous suggest that the shorelines were
determined along lines that have the same trend as
those in the crystalline basement complex. The
present main depression formed as a result of
tensional forces that occurred primarily during early
Oligocene times. Folding has played only a minor
role, if any, in determining the structure of the
Gulf. All the folding throughout the area has been
produced either by the bending of the strata before
breaking or by movements that caused differential ..
compaction of less rigid sediments (notably Miocene).

The configuration of ~he Gulf~is controlled
chiefly by the location of the large normal faults
with the NW-8E trend that border the Gulf of Suez
depression and run parallel to the Gulf itself. The
relative ages of the linear fractures forming the



shape of the depression cannot-always bedetermi.ned.
Some faults are thought to be of Precambrian age and,
therefore, are old features that controlled the
initial shape of the graben,17 wniTeotliers-have
interpreted them as having developffd as a result of­
a regular stress pattern sustained f()r-=a long period
that also has influenced the outline of the
depression. 22 - ------------------

Within the confines of these major marginal
faults, the Gulf of Suez depression is broken up J2y
many smaller normal faults into several hundred fault
blocks of varying sizes. The tectonic history of the
Gulf of Suez depressioIl_has re~u].j,ed in_the _:r'~lative _
sinking of these blocks comprised of sediments from
Paleozoic to Eocene with different magnitudes and
intensities. - These movements have af_fected the
Miocene stratigraphic successioIlfLthat_itlffer @n­
siderably in both facies and thickness from one block
to another. Thus, it can be shown that within a
limited area, deep-water deposition took place on the
lower blocks, while shallow-water deposition was
taking place on _the ~gher, and concurrently other
blocks were subjected to subaerial erosion. A number
of the blocks are of sizable dimensions and have been
active since early geological times, while others are
splinter blocks that seem to be younger. Block
faulting was especially active during the Middle­
Cretaceous, late Cretaceous, early Eocene, late
Eocene, Oligocene and later. The movement at the
beginning of the Oligocene seems to hav~ af~ected, _
most of the blocks, and it was during this episode
that the initial rifts developed along what is now
the Gulf-of Suez.

STRATIGRAPHY

For hydrocarbon exploration the stratigraphy
of the Gulf of Suez lends itself to being broken
into three distinct phases revolving around the
Miocene. The first of these phases is the pre- ­
Miocene, which encompasses sediments ranging in age
from at least Devonian to Eocene with their_ primary
importance being their reservoir character. _ The
second phas~ is the Miocenej~elf with its :grimary
importance as the source of the hydrocarbons of the
Gulf of Suez and a second and equally importance as
the over-all seal ~or the basin. The third phase,
the post-lJI.iocene, is relatively thin with" no impor­
tance as source, seal or reservoir (Fig. 4).

PREr:::AMBRIAN

In general, the Precambrian rocks within the
Gulf region, or bounding it, are-granites, with
subordinate b',nisses and other metamorphic rocks. 15
These Precambrian basement outcrops provided an _
excellent source for the coarse clastic deposits
that were laid down during Miocene and post-lJI.iocene
times.

PALEDZOIC (DEVONIAN OR OLDER - LOWER CARBONIFEROUS)

Although in general, the marine Carbor.iferous
black shales attain a thickness of ± 200 m, they are
not considered by the authors to be good potential
source rocks for present-'day accumulations since they
are indurated and have a low organic content. How­
ever, they do act as a good barrier or seal between
the reservoir fluid contents of the overlying forma­
tions and the lower Paleozoic rocks.

Underlying the Lower Carboniferous shales and
overlaying the basement rocks, a sandstone section
approximately 400 m thick has been found in many
wells. These deposits are devoid of fauna, are of a
continental facies! and have been given the name
Nubian sandstone. 14 In the Gulf of Suez province,
this Nubian sandstone section is assumed to be
Devonian or older in age. The sandstone is character
ized by its coarseness, angularity, poor sorting,
and variable colors. It has an average porosity
range of 16 to 18 perc_ent and a permeability range
of 100 to 200 md in both horizontal and vertical
directions. Thus, the Nubian sandstone section is
an excellent reservoir ro_ck for oil accumulations.
In fact, it is one of the main pay zones in Ramadan,
Ras Gharib, Hurghada, and July oil fields, and is
the secondary pay at Bakr oil field.

PRTMO-TRIASSIC

Early Mesozoic deposits have been reported in
only one locality on the western side of the Gulf
of Suez, 1 where a section of red shales and sandstones
at Wadi Qiseib (near Abu El Darag) has been defined
as Permo-Triassic.

JURASSIC

Outcrops of Middle and Upper Jurassic--age
marine sediments are found along the northern
perimeter of the Gulf~of Suez. They are composed
of alternating carbonates and marls intruded by
Oligocene basaltic and diabase dykes and sills.
Thus far, only one well drilled in the Gulf of Suez
has encountered a significant identifiable Jurassic
section. This well, located in the extreme northeast
part of the basin, penetrated a marine Jurassic sec­
tion 826 m thick and was underlain by about 70 m of
terrigenous rocks of possible Jurassic age.

The distribution of Jurassic sediments around
the Gulf of Suez indicates that a shallOW arm_oL the
sea penetrated the northern part of the Gulf as far
south as Wadi Araba. The Jurassic sediments include
fluvio-marine and shallow marine deposits, and
several mi.nor unconformities occur within the
succession.

LOWER CRETACEDUS

In many areas within the Gulf of Suez province,
a thin subsurface section of barren terrestial to
shallow marine sandstone is found separating the
marine Cenomanian rocks (Upper Cretaceous) from the
underlying Carboniferous black shales. This sand­
stone section, which closely resembles the Nubian ­
sandstone, is considered by some authors4 to be of
lower Cretaceous age; however, they are more commonly
recognized as being Upper Cretaceous. The sandstone
has reasonably good reservoir characteristics and is
a hydrocarbon reservoir~ in several wells in the Ras
Gharib field. This sandstone has been -referred to as
the "A" series in early literature.

UPPER CRETACEDUS

The lower part of the Upper Cretaceous section,
the Cenomanian and Turonian, is composed of limestone,
sandstone, and subordinate shale and reaches a thick­
ness of about 350 m. Porosities are good within the
section and it acts as a reservoir in many fields
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found in the Gulf of Suez. The sandy limestone
section (Turonian)has an averageporosityrange of
13 to 17-percenthut a variablepermeability. The
upper part of the sectionis mostly chalky limestone
of Senonianage and is over 200 m thick. The Upper
Cretaceoussuccession,in general,is a fossiliferous
transgressivemarine depositterminatedby the open
marine chalky facies of Senonianage.

pu~m

The transgressivephase that startedduring the
Upper CretaceouscontinuedUninterruptedthroughout
the Paleogene(Psleocene-%cene),with only localized
unconformitiesduring the late Cretaceousand early
Paleogene,as evidencedby the absenceof Maestrich-
tian and Daniu deposit10ca.11.y.2t3Regardlessof
the local unconformities,the normal sequencefrom
Paleoceneto Lower Eocene is found in many fields.

The Paleogenein the Gulf.of Suez provinceis
representedby cartnnatesof Paleoceneand Eocene
age, while the Oligoceneis poorly representedor
missing.

PALECXX!NE

Y
Chalk , argillaceouslimestonesand greenish-

gray (Esma shalesof Paleoceneage are distributed
widely in the Gulf region. The usual thicknessof
the Paleoceneencounteredin the Gulf of Suez region
is approximately60 m.

mm

The cherty and argillaceouslimestonesof Lower
and Middle lhcene occur throughoutthe Gulf region.
In the subsurfacesectionof some wells, the Ebcene
rocks are known to be cherty,pyritic,fossiliferous,
argillaceouslimestones. In the Sudr field, the
Eocene limestonewas found to be fissured,highly
fractured,end cavernous. At Bekr field, the Eocene
limestonehas a porosityrange of 22 to 30 percent.
In both the Bakr .md Sudr fields,the Ebcene lime-
stone acts as an excellentreservoirrock. The sub-
surfacethicknessof Fbcene rocks in the Gulf area
varieswidely, dependingon the structuralsituation
of the wells and the attendantdegree of erosion.

The uppermostpart of the Eocene depositsfre-
quently are missingfrom the crest-ofpre-Miocene
structuresdue to the majorunconformitybetween
the Eocene and the Miocene depxits. On some
structwes within the Gulf region, the entire
Paleogenesectionis missing and Miocene depositslie
unconformablyupen Cretaceousor older rocks (F@
Gharib,Morgan,S. Gharib Marine). The average
thicknessof Ibcene rocks encounteredis about 350 m.

The Lower and Middl_eEbcene marked a period of
widespreadsubmergenceand calcareoussedimentation
associatedwith the deepeningof the Gulf. This was
followedin the Upper &cene and Oligocenetime by a
generaluplift, retreatof the sea, and erosion.

oLmcm

The occurrenceof possibleOligocenede~sits
in the Gulf of Suez provinceis limitedto red shales
found in the far northeastipartof the basin. The
identificationof these occurrencesas Oligocenein
age is questionable.22 Usually the Miocene rocks are

found unconformablylying on Eocene or older rocks.

MIXXENE

The Miocene sectionin the Gulf of Suez protice
can be differentiatedinto the Lower Miocene
(Gharandelgroup) andthe Middle Miocene (Evaporite.
group). Upper Miocene depositsare not presentin
the region as a result of anothermajor unconfotity
(late stagesof the Alpine Orogeny)betweenthe
Miocene and the overlyingPlioceneand Recent
deposits.

LO~~WRTE (GHARANDALGFOUP)_

The Lower Miocene is made up of the Nukhul,
Rudeis, and Kareem formations. This sectionis
mainly shales and marls with subordinatesandstones,
carbonates,and minor anhydritebeds. The Gharandsl
group is present throughoutthe Gulf of Suez basin
with the exceptionof the extremeflanks and the more
prominentpre-Miocenehighs where the group is
missing throughnondeposition.

The Nukhul formationis representedby reefs and
carbonateson pre-Miocenetopographichighs and by a
sandy facies in the surroundinglows. Overlyingthe
Nukhul, the Rudeis formationis composedmainly of
deep marine shales and fossiliferousmarls (the fsmou:
Globigerinamarl). The Rudeis formationgrades
upward into the Kareemformationwith an anhydrite
demarcationbetweenthem. The Kareem formationalso
is a shale and marl unit that is interruptedby sand
bodies, as in the Rudeis formation. These form
stratigraphictraps in severalfields. The porosity
of the Nukhul sandstcmestend to be lower, 13 b 1.4
percent,while the porositiesof the Kareem =d Rudei!
are in the 20 to 25 percent of range.

The shales and marls of the Rudeis and Kareem
formationsare consideredto be the main sourcerock
for the hydrocarbonsfound in the Gulf of Suez
Basin.

MIDDLE MIOCENE (THE EVAPORATEGROUP)

The Middle Miocene is dividedinto the Belayim,
South Gharib, and Zeit formations. The Kareem
formation (LowerMiocene) is normallyoverlainby the
Belajcimformation,but over some of the more
prominentpre-Miocenehighs, all or part of the
Gharandalgroup may be missing due to nondeposition.
Thus, in such localitiesthe Belayim formationmay be
resting on Rudeis to pre-Miocenesediment. The
Middle Miocene Evaporatesgroup attainsa thickness
of.up to 3,200 m in wells. Rock salt predominates
where the evaporatesreach such exaggeratedthickness

The Belayim formationis composedof an evapor-
itic facies at the bottom and a clastic section at
the top. The sandstonesof the Belayim act as
primary reservoirsin severalfields where the
porositiesare in the 20 to 25 percent range. On the
high pre-P??ocenestructureswhere the Lower Miocene
units were not deposited,the Belayim formation,
which, in this case, representthe first ~ocene
sedimentsconsistsof a reef limestonewith excellent
reservoircharacteristics. The South Gharib forma-
tion is the mest persistent-evaporitesectionin the
Middle Miocene deposits. It is composedmainly
of anhydriteand rock ealt with minor thin shale beds,
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The Zeit formationconsistsprimarilyof
alterationsof shale with gypsum or anhydx$te, Minor
inclusionsof rock salt are found at some localities.
This formationprobablyrepresentsthe oscillating
movementsof the Miocene basins from super@@.ne
to fresh-waterconditions.

The great thicknessof the evape$itesof the
Gulf of Suez has led some workers to considerthem as
deep-waterevaporii.esformed in a deep-waterbarred
basin.11~19 Such a mechanismof evaporitedexxition
calls for..anarrow,restrictedconnectionwith a
sourceof supersalinewater that.per@ts_inter@ttent
flow of supersaturatedbrines. However, this
classicalbar theory for the origin of evaporateshas
been challengedin recent years. Studies of modern
evaporatesin Abu Dhabi indicatethat significant
thicknessesof salt can be accumulatedin a sabkha
environment.

The type localityof the”Miocenesec~io.nin<he.
Gulf of Suez is in the Wadi Gharandalsreay in the
westernSinai.peninsula,and has been describedin
detailby Sadek (1959). In this area terrigenous
sediments(Gharandalgroup) We overlainby evapo-
rates (Evaporitegroup). The sedimentsthat make up
the Evaporitegroup in Wadi Gharadal consistof
gypsum and anhydrite,dolostones,dolomiticlime-
stones,and algal limestones. In both the liadi
Gharandalsectionand in the classic sabkha deposits
of Abu Dhabi, the sequence.consistsof reefs on the
seawardside followedlandwardby oolites,lime mud,
dolostone,and sulphateevaporates. Also, in both
areas, the gypstmnis dominantlynodular and is con-
sideredto be a replacementof typical sabkha
anhydrite.7 Therefore,it is suggestedby some that
the Miocene evaporatesin the Gulf of Suez may have
originatedon coa.@l. sabkhas (supratidalflats),
similarto those existingin the PersianGulf .atthe
present time. No biologicalorganismswere able to
survivein this supersalineenvironmentthus the
source (Indo-Pacificor Mediterranean)of these
brines is not known.

Interestingly,in spite of the great thicknesses
of evaporates(and more particularly,salt) there
have been few instancesof recognizedsalt flowage
structuresin the Gulf of Suez and these have been
restricted.to the formationof salt pillows or
embryonicdiapirs with no instancesof piercementof
the overlyingsediments.

PLIOXWE TO RIOENT

The ~ost-l!iocenedepositsin the Gulf of Suez
provinceare widespread. They contain sands, gravels
clays, and (in some areas) ooliticlimestones.

PETROLEUM,GEOLCXIY _ ...

Two elementspredominatein considering-the
petroleumgeologyof the Gulf of Suez. The first is
the Miocene sedimentssince not only do they provide
the source and the seal for all the oil accumulations
found in the Gulf of Suez, but they also provide
reservoirsfor.a major portion of the present-day
reservesof the basin. The second elementis the
pre-Miocenehighs that provide structuraland strati-
graphicfocal.points for oil accumulation.

At the end of Oligocene time, the topographyof?
the Gulf of Suez basin was dominatedby rotatedfault

blocks that had been subjectedto varying degreesof
erosion (Fig.5). These highs continuedto dominate
during the depositionof the Miocene and substanti-
ally affectedbot’nthe structureand lithologyof the
Miocene and younger sediments. Structurally,the
pre-Miocenehighs acted as a competentcore over
which the less competent Miocene sedimentswere
drapedby the effectof differentialcompactionemd
the continualsubsidenceof the pre-b!iocenelows,
thus formingcompactional.anticline. From a
lithologicalviewpoint,the pre-Miocenehighs
offered shallow-wakerplatformson wtich reefs
flourishedduringthe early Miocene. In the struc-
tural.lows immediatelyadjoiningthe highs, greater
thicknessesof sedimentstended to accumulatealong
with a higherpercentageof coarse sedimentsin the
Miocene. However, the rapid rate of deposition
during the Mioceneprecludeda completelyorderly
process of depositionand some lenticularsandswere
depositedover the pre-Miocenehighs. In some cases,
the reservoirqualitiesof these sandswere probably
enhancedby the winnowingeffectof the wave base
actionin the shallowwater over these highs.

Within the pre-Miocenehighs, the erosional
effectsthat occurredduringOligocenetimes enhanced
the reservoirpropertiesof I!kceneand Cretaceous
limestoneswhere present,while at other localities,
the Nubian sands of Paleozoicage were exposed.
Thus, the pre-Miocenehighs were preparedto act as
excellentreservoirsfor the oil generatedfrom the
encasingLower Miocene sediments. Although the
Nubiam sandswere productivein some of the first
fields discoveredin the Gulf of Suez, it is only in
recent years, with the discoveryof July and Ramadan,
that their full potentialas prolificreservoirshas
been recognized. These discoveries,as a result of,
or when consideredin conjunctionwith the improved
seismicdefinitionof the pre-Miocenehighs, have
heightenedsignificantlythe alreadyimportantrole
of these highs in petroleumexplorationin the Gulf
of Suez basin.

SOUft3EFWK

The organicallyrich shales and “Globigerina
Msrls’t20of the Rudeis and Kareem formationsof Lower
Miocene age generallyare consideredto be the source
rock for all the oil found in the Gulf.ofSuez basin.
Although the Upper Cretaceouschalks and the Ibcene
limestonespossibly could have sourcedoil, any
resultingaccumulationsprobablywould have been
dissipatedby Oligocenediastrophism.

RESERVOIR

Sedimentsranging in age from Paleozoicto
Middle Miocene have acted as reservoirsi.rithe dis-
coveredoil fielda. The bti!kof the present-day
reservesare producingfrom Miocene reservoirs,but
it is expectedthat reservoirsof pre-Mioceneage wil
become increasinglyimportant. Basically,sediments
of any age can and will act as reservoirsif they are
placed in a trappingconfigurationin juxtaposition
with the Lower Miocene sourcebeds.

SEAL

Fortuitously,within the Gulf of Suez basin,
the widespreaddepositionof a continuousand in some

areas extremelythick, evaporiticsectionduring the
Middle Mioceneprovidedthe essentialelementto the
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retentionand preservationof oil accumulations,that
is, a seal. The evaporatesare present throughout
the basin with the exceptionof the far north and
extremeflanks. Although great thicknessesof salt
are found in areas of pre-Miocenelows, there are
few instancesof substantialdiapiricsalt movemenfis
as are fQund in other salt basins around the world.
This probablyis due to the relativelythin mrer-
burden failingho exert sufficientpressureto .
initiateand continuesalt movement.

TRAFS

The stratigraphicelementin oil trappinghas
been most importantin the processof oil accumula-
tion in the Gulf of Suez. As is often the case,it
is difficult-Locategorizeneatly many of the fields
as either stratigraphicor.structuralemd, as a
result,must be referredto as stratigraphic-
structuraltraps. An idealizedsketchof the known
trappingmechanismsin the G@f of Suez is show in
Fig. 5. Above the pre+liocene..~ghsare fQund rela-
tivelypure..stratigr~phictraps in the lenticular
sands and reefs of the Lower Miocene. In the mQre
continuouslydepositedsauds of the.basal.Miocene,
the elementof structurebegins to dominateas the
trappingmechanism. Below the unconformity.atthe
base of the lliocene-arsfhnd the straiigraphic/
structuraltraps formed by the rotat-edand erod-ed
fault blocks of pre-Miocenesedimentsbeing encased
by the impermeableLower Miocene shales and marls.

SUMMKRY —

The geologyconditionsfound in the Gulf Qf Suez
admirablyfulfill all the elementsnecessarynot only
to the basic accumulationof oil, but also to the
accumulationsor large quantitiesof oil. With
improvedseismicmethods and a growing~derst@ing
of the geologicalcomplexitiesof the Gulf Qf Suez,
the discoveryof additionalgiant fields may-be
confidentlyeq?ected.
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