
Felicia Winter

Interpretation Geophysicist and Potential Field Analyst, AME

APPEX 2019, London, 5 – 7 March 2019 

The Egyptian Red Sea: 

Potential Newly Imaged by Regional PSDM Seismic



LEGAL NOTICE
All data examples, processes, hardcopy digital materials and other intellectual property presented in the attached PowerPoint document(s) constitute 

valuable and highly confidential trade secrets that are not generally available and are the sole property and proprietary information of TGS or another 

owner for who TGS acts as an agent. 

All information and materials are for internal use only. The sharing, copying or distribution of any of the information provided by TGS to ANY third party 

is strictly prohibited.

All material included in this presentation was prepared in accordance with accepted practices of the geophysical profession, however, TGS makes no 

representation or warranty, express or implied, of any kind, including merchantability, quality or reliability of the material or its fitness for any particular 

purpose. TGS assumes no liability for reliance of anyone on these materials to make any kind of decision.  Any action made based on these materials 

shall be taken at your own risk and expense.

©TGS-NOPEC Geophysical Company ASA. All rights reserved 2



1. Tectonic Context

a. Key events

b. Petroleum Story

2. Exploration & Data

a. Exploration

b. Available Data

Red Sea – New Insights from New PSDM
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3. Regional Plays

a. Gulf of Suez

b. Arabian Margin

4. Red Sea New Potential

(work in progress)

a. Reservoir

b. Source

c. Traps

New PSDM seismic
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First Images – Typical Basin Shoulder Detachment
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First Images – Complex Salt Geometry and Composition
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First Images – Compressional Features Basin Centre
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1. Tectonic Context

4. Red Sea New Potential

1. Tectonic Context
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Key Moments of the Red Sea Tectonic Evolution
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Bosworth et al. (2005)

27 Ma – Rift Onset
Rifting of Late Mesozoic Pre-rift

24 Ma – Early Rift W-E
Shallow Marine Syn-rift Sequences

14 Ma – Mid/Late Rift S-N
Restricted Marine Evaporite Deposition

5 Ma – Break-up in South
Late Syn-rift Volcanism and Sag phase

Afar Plume Africa/Arabia Rift Arabia/Eurasia Strike-Slip Oceanic Spreading



22°N

High pass magnetics 50km
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Crustal Distribution – Integrate Regional, Vintage and New Data

Thinned 

Continental Crust

Axial Rift Valley

Ocean Crust Floor

Late syn-rift volcanic events in basin axis crust
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Petroleum Story – Red Sea System and Plays

©TGS-NOPEC Geophysical Company ASA. All rights reserved 10

Sources

D a k h l a , D u w i

Syn-Rift System (Miocene)

✓ Gulf of Suez 

✓ Sources Arabian margin shows

El-Khadragy et al. (2016)

Pre-Rift (Late Cretaceous/Early Tertiary)

✓ Gulf of Suez

✓ Egyptian Margin north 

Several possible source rock lithologies

Sub-Salt

Reservoirs

Sub-Salt 

Reservoirs

Supra-Salt 

Reservoirs
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2. Exploration & Data

4. Red Sea New Potential
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Well Exploration
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Egyptian Margin:

Oil / Gas / Cond Wells

Oil / Gas / Cond Shows

Ras Abu Soma-1: 1978, Oil & Gas shows

RSO T 95-1: 1977, Gas shows

RSO X 94-1: 1981, Oil & Gas shows

RSO Z 95-1A: 1977, Gas shows

North Red Sea 2: 2011, Oil & Gas shows

RSO B 96-1A: 1981, Oil & Gas shows

Quseir A1: 1977, Shows

Abu Madd-1: 1977, Gas shows

Halaib 1: 1983, Gas shows

Gulf of Suez:

Oil / Gas Fields

Oil / Gas / Cond. Wells

Arabian Margin:

Gas / Cond. Fields

Gas / Cond. Wells

Oil / Gas Shows

Oil Seeps



New 2D PSDM Seismic
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Acquired Dec 2017-Mar 2018,

84 lines of 10,318 km in total

Streamer depth 18 m 

Streamer length 12,000 m 

Record length 14050 ms



3. Regional Plays
(Gulf of Suez and Saudi Arabia Margin)

4. Red Sea New Potential

1. Tectonic Context

2. Exploration & Data

3. Regional Plays



Gulf of Suez – Stratchart
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Bosworth (2015)

Main differences:

Late Miocene subsidence or rifting 

Late Cretaceous Carbonates or Shale



Saudi Arabia Margin
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Gordon et al. (2011)

Main differences:

Late Miocene salt and sand volumes

Early Miocene Carbonates or Shales 



4. Red Sea Potential 
(new PSDM, work in progress)

4. Red Sea New Potential

1. Tectonic Context

2. Exploration & Data

3. Regional Plays



Red Sea New PSDM – Study Objectives (work in progress)

a. Seismic interpretation

b. Well calibration 1D modelling

c. Source rock modelling 2D modelling

d. Structural correlation in integrated 3D model
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Reservoir Thickness Variability (work in progress)

©TGS-NOPEC Geophysical Company ASA. All rights reserved 19

Basin Centre >

Growth in post-

salt overburden

Wedges of pre-

salt sediments

Thickness changes 

due to rift faults

W
EBasin Shoulder Major Fault

Mini basins Folding and thrusting
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Source Rock Modelling (work in progress)
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Models 

TOC and HI values from Onshore analogue. 

TOCo HIo

[%] [mgHC/gTOC]

Belayim Pepper&Corvi(TIIB) 1 300

Rudeis (shallow) Pepper&Corvi(TIIB) 1 400

Rudeis (deep) Pepper&Corvi(TIIB) 1 300

Dakhla Pepper&Corvi(TI) 3 800

Duwi Pepper&Corvi(TI) 3 800

 Miocene

Upper

Cretaceous

Source rocks Age Assigned kinetic

Schenk (2018)



Trap in Supra-Salt – Post-Salt Timing
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2D Closures due to Salt Evacuation
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Trap in Supra-Salt – Post-Salt Timing
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Truncation by Post-Salt Unconformity
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Trap in Supra-Salt and Sub-Salt
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2D closure due to 

Salt EvacuationPinch out due to 

Mini-Basin infill growth

Onlap onto Synrift Pinch out against 

Base of Salt
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Possible Source Rocks (work in progress)
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Lithologies guided by Ganope well correlation (2009) 

Pre-rift from Mitchell et al. (1992), Dolson et al. (2001)

Schenk (2018)

Lindquist (1998)

Possible 

Source Rocks

Reservoir analogues from Arabia (production!)

Reservoir analogues, Gulf of Suez (production!)

Onshore analogue (and Gulf of Suez’ production)

D a k h l a , D u w i



Calibration and Source Rock Modelling
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Winter (2018)

Traps formed prior 14 Ma – possibly charged with Oil cracked to Gas, but is it sealed?

Traps formed after 14 Ma (salt tectonics) – may be charged by Gas, or Oil which spilled by Gas…

N S
RSO Z95-1

Expulsion Cretaceous SR Expulsion Lower Rudeis SR

Rudeis?

SGharib?

Base

Belayim?

Kareem?

Zeit UC
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Trap Charge Scenario – Example 
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Source Rock 

Maturation

Optimum 

Reservoir

120°C

150°C

60°C

Synrift, Rudeis?

South Gharib?

Prerift

Belayim?

Kareem?

Zeit UC

Basement

Salt
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3. Regional Plays

a. Gulf of Suez

b. Arabian Margin

4. Red Sea New Potential

(work in progress)

a. Reservoir

b. Source

c. Traps

Lindquist (1998)
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Thank you

Felicia Winter felicia.winter@tgs.com


