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LOCATION AND GEOLOGY OF STUDY AREA
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Aje field

50O % Nigeria
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Delta Slope
Atlantic
Ocean

1 Growth fault zone
2 Shale diapirism & minibasins zone
3] Complex thrusting diapirism zone zone

EC] Minor thrusting & shale swelling zone zone
[5] Frontal toe-thrust zone

Dahomey-Benin Basin, Western Niger Delta o

—~ Paleo-shoreline
A Canyons 6°00'E

Part of E-W aligned basins within GOG

African and South American plates rifting — Late Jurassic

Transform/wrench faults (Greenhalgh et al., 2011) and complex tectonic history in 3 phases

Mid-Late Cretaceous, incisions on shelf transported large turbidity basin fans into the deep-ultra deep
part of the basin and these forms the main reservoirs/targets in the region in fields/discoveries such as
Aje, Ogo and nearby Jubilee, Fifa, Hihon)




RATIONALE OF STUDY

INTEREST DATA AIM
Earliest fields 3D seismic survey To analyse the
discovered in 60’s & was acquired to Cenozoic slope
70’s — small potential confirm the deposits, investigate
until recent presence evidence Fluid-Flow
breakthroughs e.g hydrocarbon Phenomena,
Jubilee Field, Aje Field potential of Hydrocarbon
Cretaceous plays Indicators (DHls)
and implications
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GENERAL LITHOSTRATIGRAPHY
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REGIONAL STRATIGRAPHY - AJE FIELD/OGO DISCOVERY

Aje Field
»Discovery year 1996 _ go
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FLUID-FLOW PHENOMENA

Fluid-Flow Phenomena results from the movement of fluid (pore water or
hydrocarbon) into a unit, which is triggered by internal or external mechanism
within the sedimentary basin. e.g North Sea Basin, Lower Congo Basin, Niger
Delta, San Joaquin etc (Huuse et al., 2010; Andresen 2012).
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Sediment remobilization and fluid flow on a typical continental margin (modified after Huuse et al., 2009)




SEABED MORPHOLOGY
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SEABED MORPHOLOGY - AREA 1




MASS TRANSPORT DEPOSITS (MTDs) - AREA 2
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Chaotic seismic facies and laterally extensive - repeated occurrence
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DIRECT HYDROCARBON INDICATORS - PIPES & POCKMARKS
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DIRECT HYDROCARBON INDICATORS - FAULTS & POCKMARKS
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DHI’s, POCKMARKS & DEEP-SEATED FAULTS
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CHANNEL-RELATED POCKMARKS
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GENERAL SYNTHESIS
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FLUID TYPE, SOURCE AND MECHANISM

Fluid type
Gas/Oil/Pore Water?
high-amplitude anomalies — DHI’s

Oil and gas in neighbouring fields and discoveries

Fluid source
Biogenic/Thermogenic/Both

Relationship of DHI’s and Fluid-Flow Features with
underlying structural and erosional features

Driving mechanism

Occur within shallow interval (SU5) - Pliocene to
recent?

Hydrocarbon generation and migration began in

events

Petroleum
system
Rock unit

Geologic
time
scale

P11
Neogene

Paleogene

100-
Cretaceous

L

Jurassic

Triassic

E

Permian

Source rock

Reservoir rock

[ | T
[ | Overburdenrock |

Trap formation

Preservation

Critical moment

Fluid flow phenomena

Petroleum systems chart for Lower
Cretaceous along the margin (Brownfield
& Charpentier 2006)
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the Late Miocene and continued till date

Overpressure




CONCLUSIONS AND IMPLICATIONS

WHAT WE KNOW WHAT WE THINK WE
KNOW

Presence of depositional, DHI’s Possible presence of
and fluid-flow features hydrocarbon in deeper parts

4

Related to faults, pipes, Could thermogenic or biogenic
structural highs and channels or combination of both

Active petroleum systems inthe Breach in seal integrity due to
region seal-by-pass systems above
faults, pipes, channels

HC generation and migration in
the basin is Late Miocene

Evidence of presence of an active, deeply buried petroleum system, which gives
indications for hydrocarbons and could bode well for hydrocarbon prospectivity

Provides evidence of fluid leakage from the deep and ultra-deep petroleum systems
such that the fluids could have migrated through zones of weaknesses of faults and
channel margins - seal integrity is compromised - TRAP?

Pockmarks, mounds and MTDs on seabed may affect installations of drilling equipment
and must be carefully mapped prior to installation and must be accounted for when

building reservoir/geologic models for future exploratio >.
uilding voir/geologic m s for future exploration &0CTIVIANDATA
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SEISMIC STRATIGRAPHY - STUDY AREA
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FLUID TYPE, SOURCE AND MECHANISM

Fluid type
Gas/Oil/Pore Water?
high-amplitude anomalies — DHI’s

Oil and gas in neighbouring fields and discoveries

Fluid source
Biogenic/Thermogenic/Both

Relationship of DHI’s and Fluid-Flow Features with
underlying structural and erosional features

Driving mechanism

Occur within shallow interval (SU5) - Pliocene to
recent?

Hydrocarbon generation and migration began in
the Late Miocene and continued till date

Overpressure in channels

events
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Rock unit
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MTDs — SCALE, DISTRIBUTION AND SEDIMENTATION RATES
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Complex tectonism during margin evolution
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MTDs — SCALE, DISTRIBUTION AND SEDIMENTATION RATES
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DEEP-WATER CHANNEL SYSTEMS
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FLUID-FLOW PHENOMENA - SEABED MOUND

Positive topography on
the seaftloor

Circular in planview
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FLUID-FLOW PHENOMENA -BOTTOM SIMULATING

REFLECTIONS (BSRs)
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