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Total discovered deep water (>500m ) recoverable resources per region, announced as of January 2001.
These resources include producing reserves, those in development, and technically recoverable resources

for which development has not been sanctioned. Pettingill and Weimer, in press




REGIONAL TRANSECTS

Syn-rift salt basins:
Morocco, Mauritania
Senegal, the.Gambia
Guinea Bissau

Post-rift salt basins:
Cameroon, Equatorial Guinea,
Gabon, Congo, Angola
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MOROCCO

Regional transects
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MAJOR SALT TECTONIC DOMAINS

Toe-thrust zone, inflated massive salt
or salt-cored fold-train.

Canopy salt: tounges and canopies, frequently
coalesced, allochthonous salt sheets
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Qutline of salt structures
based on seismic data

Tertiary volcanics
of the Canary Islands

Diapiric salt: diapiric salt walls
and turtle structures

Rafts: isolated diapirs
and rafts
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TWO-WAY TRAVEL TIME (S)

o N o (X<
1 L ] ]

WY,
N /uﬂ__._. ._N

2
B2DSVI> N
< WV.UM/\VVJM\J&J

RDOIRIYD

(R T
1

Q
o
o
o
.
o
=
o
<
c
=
o
S
o

. ._H

NOE-THRUS T A

NUEAEEAS
N
» _Q.r.rww T~
I VY D
g 1/ Z e .
( \\\
DRI

,
‘\\‘\M\\.\.\\.\‘ -
PE R
T
ELR

AT R
x\\&f R P
I

N~




W RAS TAFELNEY, MOROCCO

TWO-WAY TRAVEL TIME (S)
(4 ]

(o2}




W RAS TAFELNEY, MOROCCO

TWO-WAY TRAVEL TIME (S)
(4 ]

(o2}




ASYMMETRIC

LEADING| EDGE
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AUTOCHTHONOUS SALT
(UPPER TRIASSIC-
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BASEMENT
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SENEGAL,
THE GAMBIA,
GUINEA
BISSAU
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Outline of salt structures
based on seismic/gravity data

Outline of exploration blocks
(as of October 2001)
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West East West East
Middle Cretaceous Drowning Keep-up Present Day Shelfedge

Schematllc e R ...
Restoration [& i e

of anticline e e,

Black Shales
{Source Rock

Offshore Profo
Dakar, Senegal

West
Mid-Tertiary

Thermal subsidence

West
Late Triassic

Basement hinge zone Terrigeneous clastics
No salt

Isolated’salt basin i West East

:) Late Cretaceous - Sutigercal “""‘““) c',‘"i‘ff;"ﬂ'fr’
Syn-ift Faulting

Clastics ponding
(Reservoir)

Legend .
[ Jurassic (] Upper Tertiary

B sait 1 Lower Tertiary
@ Triassic ] Upper Cretaceous 80 MA ofd uplift o the Afvican margin
B Basement [ Lower Cretaceous Formation of the Santonian unconformity




REGIONAL TRANSECTS

Syn-rift salt basins:
Morocco, Mauritania
Senegal, the.Gambia
Guinea Bissau

Post-rift salt basins:
Cameroon, Equatorial Guinea,
Gabon, Congo, Angola
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SR e Corisco Deep,
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Astrid/Anton Marin, Gabon
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SIMPLIFIED SALT TECTONIC MAP

Lower Congo, Kwanza OF ANGOLA

200KM

and Benguela basins, gV

Volcanic seamount
of Lower Cretaceous(?) age
Outline of salt structures

onshore Kwanza basin
(Duval et al., 1992)

Trace of the Atlantic

Hinge zone based on

potential field data and inferred
transform/transfer fault zones

Edge of Tertiary basins onshore

Outline of exploration blocks
998)

(as of October 1

seismic cow
(October 1998)

MAJOR SALT TECTONIC DOMAINS

Massive salt: autochthonous,

inflated and folded salt. Westward edge
istyp W on b
Canopy salt: and ies, f
coalesced, allochthonous salt sheets
Diapiric salt: folded and/or thrusted
salt-cored pillows and anticlines
showing progressive growth

COMPRESSION

Diapiric salt: diapiric salt walls
and turtle structures

Rafts: isolated diapirs and
Tertiary (mega-) rafts

Rafts: Cretaceous salt-rollers
or mini-rafts
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Regional Top Salt, Angola
. 5x'vertical exaggeration
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SIMPLIFIED SALT TECTONIC MAP
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CROSS-SECTIONAL ASYMMETRY
IN TURTLE STRUCTURE GROWTH

SW (Seaward) (Landward) NE




SEISMIC EXAMPLE, BLOCK 18
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INFLUENCE OF TURTLE STRUCTURE

GROWTH ON SEDIMENT DISPERSAL

INTERPLAY BETWEEN RADIAL AND CONCENTRIC
EXTENSION DURING TURTLE STRUCTURE FORMATION
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Qualitative
classification
of toe-thrust
zohes in
African salt
basins
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SYN-RIFT SALT

Morocco, Senegal,
he Gambia, Guinea-Bissau, Guinea

Present-day

M
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Syn-rift salt deposition

Translation history
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~1-3 KM
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Original position of post-salt markers

Translation downdip

POST-RIFT SALT
Angola, Congo, Gabon,
Equatorial Guinea, Cameroon

Present-day
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Post-rift salt deposition

Translation history
2030 KM
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Original position of post-salt markers
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EXPLORATION IMPLICATIONS

- The toe-thrust zone provides very attractive structural targets
and generally the fold-train provides the first structures
out-of-the-basin where hydrocarbons are generated.

- The toe-thrust zone in a syn-rift salt setting appears to create more
dormant structures as opposed to the highly efficient post-rift salt
case where the structural traps tend to be redeformed continuously
which may lead to the loss of hydrocarbons.

- The salt-cored foldbelt may not always be present and it-':él"ei'f:
only when the original salt is fairly continueusly distributed and
thickness decreases gradually towards the original basinward

pinchout.



CONCLUSIONS

- Exploration experience gained in specific salt basins of West Africa
may not be directly applicable to other:salt basins along the entire
passive margin.

- Regional-scale similarities of the salt basins include the progressive
complication of salt-related structures basinward, the change from
an extensional domain in the shelf to a compressional domain in the
slope, and the presence of a toe-thrust zone at the oceanward edge
of the basins.

- Regional-scale and perhaps prospect-scale dlfferences are pa
attributed to the relative stratlg‘aphlc position of the salt in relati

to the rifting of the margin:
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