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Introduction

Naturalhydrocarbonseepageseenin manyareassurroundingthe RedSearegionhasattracted
the attention of exploration companiesfor decades It givesa clear indication of a working
hydrocarbonsystem,and it wasthe initial explorationconceptto drill nearthe oil seepageareas
during the early pioneeringdaysof searchingfor oil. A combinationof poor quality 2D seismic
data plus a classicaéxplorationconceptapproachof drilling the structural highsresultedin dry
holes Drilling of only 13 wells in an offshore area of 70,000 km2 came with subsurface
information which is not reflecting the intricate subsurfacegeologyof the areg moreover,the
inability to penetrate the pre-rifting sedimentarysectionaddedanother uncertaintyrelated to
the occurrence of pre-rifting source rocks, and hence the area was abandonedand the
explorationinterest wanedfor severalyears Recentgeochemicaktudieson samplesfrom the
phosphateminesin the northwesternonshorepart of the RedSeaminimizedthe risksof source
rock existenceand maturity levels Althoughthe discoveryof hydrocarbonsn the EasternRed
Seamargin in SaudiArabia (e. g. Burgan and Midyan and Al Ahmay, this did not fuel the
explorationeffort in the EgyptianRedSea The subsaltseismicimagingis regardedthe biggest
challengeto explorationin the RedSeaBasinaswell asin many world-classpetroleum basins

(e.g. Gulfof Mexico,PersianGulf, North Sea,LowerCongoBasin,Campo$Basin,and Precaspiar
Basin)
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Introduction

Ganopein collaboration with Schlumbergerand TGShave started an ambitious multi-client
project for the purposeof collecting2D geophysicatiata and potentially 3D seismicdata in the

future, to coverthe whole offshore area Thiswould introduce significantexplorationstepson

the road to unlockingthe unseenresourcesof the EgyptianRedSeaBasin Thiswork is focusing
mainlyon the hydrocarbonsystemin the Egyptiansectorof the RedSeaBasinbetweenlatitudes
22°00' N and 28°00 N. It coversan area of about 70,000 km?. The maximumelevationat GD
blockreacheso 500 m.

In the Bouguergravity coverageof the RedSearegion,the observediransversegravitygradients
may be transversdaults which constitute continuationto shearfaults.

The water depth of the EgyptianRed Sealis relatively shown on a Bathymetry map of the

EgyptianRedSearegion It is more than 500 m deepin most areas,with a continentalshelf of

lessthan 5 km width. Theshelfwidensslightlyto the south from the town of Quseirto the Ras
BenasPeninsulawhereit widensfurther to about50 km nearthe Sudanesdorder.
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A-Bouguergravity map of the Egyptian Red Sea region (after T@Bathymetry
map of the Egyptian Red Sea region (after TGS),




Regional Tectonic Framework S
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Fig.l: Tectonic setting of the Red Sea rift system, including the northern Ethiopian (East African) rift, Afar, and the G
Aden, Agaba and Suez after Bosworth eR@D5 Bosworth,2017. AF Alulaartakfracture zone, YT Yemen traps, ZI
Zabargadsland. Red arrows are GPS velocities in a Etfiasthreference (left), Structural and tectonic setting of the Gu
of SuezRed Sea Basins compiled from Kha8iB8 Bosworth andMcClay2001; Mostafa et al.2019(right).
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Generalized Stratigraphy  (Gulf of Suez - Red Sea)
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Gebel Duwi Surface Geology 2
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Highresolution Landsa8 (ETM+) image with location of the Gebel Duwi outcrop and major structural elements
affecting the area (left), surface geological map of Gebel Duwi area (after Ca98a@p(right).
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Generalized Stratigraphy of Gebel Duwi District ;.
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(left), field photograph of Gebel Duwi area showing the exposed section of tiltedfp€retaceous successions on
basement ¢entre), and the seismic section showing the penetrated section in the subsurface (right).



Seismic Challenges -Multiclient project

General Details
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Re-image Data

Record length: 14050 ms Sample rate: 2ms Shotpoint interval: 25m
CoSto CNG: 1158 m Fold Coverage: 240

Cable Details

Mo of Cables: 1 Chans Par Cable: 260 Front Depth: 18 m
Tail Depth: 18 m Leangth: 12000 m Group interval: 125 m
Source Details

Mo of Sources: 1 Total Molume: 4310 cuins Depth: B m
Pressure: 2000 P31 Volume: 4310 Strings per source:

Sfring Separation: 10m String length: 12m

Sampleof seismic lines in the Egyptian Red Sea Basin, legacy data (left}iarabezl data (right).
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RED SEA Block Il - 2D PSDM Study - Phase 2
Line DE-99-46 - Depth - Interpreted
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RED SEA Block Il - 2D PSDM Study - Phase 2

Regional seismic line DE099-46: seismic interpretation
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Stratigraphy

The sketch shows the seismic interpretation of the regional line choosen as
a reference for the proposed evolution model.
The preliminary stratigraphic column shown aside guided the seismic
interpretation in the deepest basinal part . ~my, | pme e
Fig.18 schematizes correctly the used stratigraphic approach. '
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RED SEA Block Il - 2D PSDM Study - Phase 2

Regional seismic line DE-99-46: seismic and magnetic interpretation

SOUTH VALLEY EGYPTIAN PETROLEUM HOLDING COMPANY - GANOPE

Differences between seismic and magnetic interpretation are mainly due to the oblique orientation of
magnetic iso-anomalies respect to the seismic profile. This is not the right section to detect the basement
depth at the two extremities, where it was correctly calculated from “dip sections” respect to the iso-anomalies.

S = susceptibility
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RED SEA Block Il - 2D PSDM Study - Phase 2

Schematic stratigraphic approach to seismic interpretation

The sketch intends to correlate, in a very simple way, the stratigraphic sequences throughout the western
border of the North Red Sea.

This type of approach has been proposed in the seismic interpretation allowmg further considerations in the
deepest part of the basin.

SCHEMATIC STRATYGRAPHIC APPROACH

Inferred
“seismic sequences”
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RED SEA Block Il - 2D PSDM Study - Phase 2
Regional seismic line DE099-46: stratigraphic approach

The sketch depicts the collapse of western mega-regional block toward the basinal area “rifting related”.
As a consequence of the eastward sliding of the ftw, the basinal clastic sequences “rifting related” passively
react moving westward. This reaction realizes through the presence of horses all over the sedimentary body

“rifting related” (see fig.21).
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RED SEA Block Il - 2D PSDM Study - Phase 2

Supposed simplified structural evolution along seismic
line DE099-46 in the Oligocene
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This simple sketch depicts the regional structural domains in the lower Oligocene. Considering that the early rifting stage in the Gulf of Aden (Red Sea
precursor) is dated 36 M.Y. ago, the same age has been supposed for the earlier rifting phase in this part of the Red Sea and has been considered as a
lower temporal boundary. So, considering that this part of the North African Continent (Africa + Arabia) was a former area of continental accretion
(basement highs) since the Precambrian, the rifting of the North Red Sea acted on regional basement highs ever exposed (especially in the considered
area).Therefore, in addition to a 700 M.Y. of exhumation and erosion of the basement a sudden rejuvenation of the topography, by means of the
Oligocene rifting, immediately supplied the syn-rift clastics.
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