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S E I S M I C
F O L D O U T

North West Africa has revealed world-class 
 petroleum systems with a variety of targets and 
trapping mechanisms. The Sangomar field 
 development has proven their commerciality 
and added over 330 MMbbls of oil reserves to the 
world class gas discoveries of Tortue, Takaar and 
Orca-1. The Gambia bidding round of Block A1 is 
the latest opportunity to chase these prolific plays 
into newly released acreage, and additionally, 
the blocks available in deepwater Senegal allow 
extension of those plays into the outboard area.

EXPLORATION 
OPPORTUNITIES 
IN THE GAMBIA 
AND SENEGAL

In 2020 and 2021 TGS acquired and processed more than 
4,000 km2 of broadband 3D seismic offshore The Gambia 
and in deepwater Senegal, adding to an extensive 3D and 2D 
seismic library, and complemented by a regional multibeam 
survey and seabed coring samples. TGS data enables the hunt 
for new exploration opportunities, leading to the generation 
of untested prospects and to extend the discovery trends 
identified by the FAN and SNE wells. The knowledge gained from 
the latest exploration can be combined seamlessly with historical 
phases through the entire Mauritania, Senegal, Guinea- 
Bissau, and Republic of Guinea Conakry regions (MSGBC).

THE GAMBIA BLOCK A1



Figure 2: Senegal North deepwater.  
a) Albian channels and deepwater basin-floor fan.  
b) Deepwater plays identified by amplitude anomalies.

TG
S

 Albian Target
RMS amplitude extraction

Coniacian

Turonian

Amplitude

++ 0 -
RMS Amp.

Late Jr.

S

S

S

R
R

R

R

R

R

R
-

R

1
 K

m

Basement
(Transitional to Oceanic Crust)

Middle Jurassic

+ -

S

R

Source
Rock

Reservoir

Amplitude

10 Km

Coniacian

Top Cretaceous

Turonian

Albian

Late Jr. Early Cr.

5 Km 

2
 K

m
 

BBaammbboo--11  WWeellll  
PPrroovveenn  CCllaassttiicc  RReesseerrvvooiirr
((EExxtteennssiioonn  ooff  tthhee  SSNNEE  ppllaayy))

JJaammmmaahh--11  wweellll
PPrroovveenn  ccllaassttiicc  rreesseerrvvooiirr

CCaarrbboonnaattee  TTaarrggeett
KKaarrsstt  &&  BBuuiilldd  uupp  

SShheellff  aanndd  ttaalluuss  ppllaayy
CCaallccaarreeooccllaassttiicc

aanndd  ccllaassttiicc
((FFAANN  ooiill  ddiissccoovveerryy))

Intraplatform
Source Rock

carbonate
platformssll

oo
pp
ee

ssll
oo
pp
ee

ssaanndd  bbooddiieess

clastic basin

Intraplatform clastic reserv. model (BP)

+ -
Amplitude

APRIL 202224SEISMIC FOLDOUT 23

The Gambia, Bid 
 Opportunity Prospects
Block A1 is now open to exploration, 
with several untested prospects, 
combining mixed structural-strati-
graphic closures. The hydrocarbon 
charge is provided by two different 
source rock systems: within the 
carbonate platform and in the 
pelagic environment (Foldout and 
Figure 1). The pelagic shales are 
easily recognised by seismic 
 character and are widely distributed 
throughout the deepwater areas, 
over transitional and onto the neigh-
bouring oceanic crust, allowing oil 
maturity at multiple burial depths 
due to different thermal regimes. 
The intraplatform source rocks are 

deeply buried underneath the Creta-
ceous shallow water limestones. 

Migration pathways converge at the 
uplifted crests along the palaeo-shelf 
edge of the landward dipping shelf, 
where most of the structural and 
stratigraphic closures present them-
selves. Porous, karstified limestones 
and coarse-grained  clastics present 
reasonable trap sizes and reservoir 
properties, as highlighted by their 
geophysical responses, and can be 
associated with viable target volumes. 
The good quality of intra- platform 
 clastic reservoirs has been proven by 
wells Bambo-1, Samo-1 and Jammah-
1, offshore The Gambia, and future 
successes are expected in mixed 
stratigraphic-structural prospects – 
analogous to those in the discoveries 
of the SNE and FAN wells (Figure 1). 

CONNECTING THE SHELF 
TO THE DEEPWATER 

A flurry of activity continues in The Gambia and Senegal,  
and it is fuelled by drilling successes.

Felicia Winter, Anongporn Intawong 
and Paolo Esestime, TGS

Figure 1: Depth migrated seismic section (Kirchhoff ) and related play fairways in The Gambia, Block A1. The existing wells have proven 
the reservoir and trapping mechanism of the shelf edge (BP reservoir model), while carbonate reservoirs capping clastic aprons draping 
over anticlines and sealing against the margin (in the extension of the FAN trend) are currently underexplored. 

within the Albian to Coniacian intervals on 
3D seismic data (Figure 2). 

The main potential reservoir intervals are 
within the Albian and Turonian channel and 
lobe systems. RMS amplitude extractions 
along the Albian reservoir targets show 
numerous channelised bodies, intercon-
nected forming a broader lobe system (Figure 
2a). The deepwater turbidite lobe reservoirs 
have massive hydrocarbon potential and 
represent one of the most promising explo-
ration targets for hydrocarbon industry. 

These Cretaceous deepwater turbidite 
channel-lobe fairways not only deposited 
above the Early Cretaceous source rock 
intervals, but they are also directly 
 connected to the basinal source rocks by 
gravity faults which are developed on a 
regional basement high. This basement 
structure possibly is  associated with a 
movement of a major transform fault.  

The faults would be a perfect migrating route for 
hydrocarbon to travel up to the directly above 
 reservoir intervals. 

Deepwater Senegal South,  
Extensive Plays
Deepwater offshore southern Senegal, the Mid–Late 
Cretaceous turbidite influx sediments have been 
redistributed by bottom currents, reworking them 
into mixed turbidite and contourite systems, in this 
area  present as sediment waves. Geomorphological 
analyses of the 3D seismic data suggest that high 
amplitude  sediment wave plays are characterised by 
a climbing ripple relief in the seismic section, and a 
distinct geo metry in aerial view, especially well 
defined by in the  spectral decompo sition RGB blends 
(Figure 3). The  identified closures are associated with 
coarse-grained cores  of the waves, determined by high 
amplitudes on the stack and mixed frequencies on the 
spectrum. Sediment waves may be developed into 
leads and even prospects for the closing nature of 
their deposition, delineated and  corroborated by 
amplitude  brightening and AVO anomalies.
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Deepwater Senegal North, 
New Plays
Organic-rich shales can be unequivo-
cally mapped, by the seismic signa-
ture of kerogen as a low frequency 
trough and its respective AVO 
response, from the carbonate shelf 
far into the most distal areas of the 
abyssal plain (confirmed by DSDP-
367) and are directly deposited on 
basaltic basement and the SDRs 
(Seaward Dipping Reflectors of 
extrusives). Seismic amplitude 
analysis in conjunction with basin 
modelling suggests the presence of 
a play with a working petroleum 
system at around 3–4 km below 
 seafloor with an oil-mature Aptian- 
Albian source rock (Figure 2b). 

 Several deepwater channel and lobe 
systems have been identified 
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Figure 3: Senegal South  deepwater, the TGS SS-UDO 3D depth 
 migrated volume revealed the presence of high amplitude 
sediment waves, related to ocean-bottom currents.  
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