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Infroduction LEKE&IL

* Located shallow offshore Dahomey Basin; Rifted basin (half-
graben), part of WARS

 Structural style: normal and sirike-slip faults

3 Fields discovered - Seme, Aje and Ogo
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o LEKEL
Objectives

* Interpret depositional genetic units and facies

« Quantify basin-wide flooding events and (potential) barriers to
fluid flow

* Produce 2D siratigraphic model of Field X and Dahomey Basin
» Controls on Reservoir Quality Distribution

« Construct a 3D predictive model of reservoir stratigraphic
architecture



Heterogeneity increases Model Complexity

Layer-Cake

Layers represent sands deposited in the
same environment of deposition.
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Excellent log correlation showing gradual lateral
changes in thickness and properties.

(Weber and van Geuns, 1990)

Jigsaw Puzzle

:

Reservoir architecture determination requires a detailed
sedimentological analysis.
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Although the sand/shale ratio is high, correlation may be
difficult without a detailed facies interpretation.

LEKESIL

Labyrinth

In 3-D, interconnections exist locally but in part only via
thin low-permeable sheet sands.
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Hierarchy of heterogeneities in
shoreface-shelf reservoirs

* Parasequence stacking patterns

 Cross-stratification

« Laminae and mica distribution
« Grain size and sorting g ||

lamination defined by changes ~20m
In grain size and mica content

Courtesy G.J.Hampson and J.A. Howell, 2017




Sequence Stratigraphic Framework, Genetic Units and LEKESIL

Hierarchy of Well-X, Dahomey Basin
Sequence Interpretation
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Sequence Hierarchies and Reservoir Zonation LEKCIL

. Kaki et. al. (2013) This Study Name I . DEN |

» Key surfaces and flooding events ™ i Miooane Unconformity S
correlated across basin H3 Base Miocene Unconformity
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Regional Sequence Sirategraphic Framework

LEKESIL

Lithostratigraphy
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Regional Mapping (3D framework) LEKGIL

 Mapped surfaces from 3D seismic
* Five interpreted regional events equivalent to the sequence boundaries in the post-rift

« Basement-involved normal faults and off-lapping cycles in the L. Cretaceous syn-rift

North




Depositional Environments and Genetic Units from Logs LEKEIL
and Rock Facies
SHOREFACE

Res Anis. Res




Depositional Environments and Genetic Units from Logs LEKEIL

and Rock Facies
BRAID BARS, BRAIDPLAIN

Res Anis. Res Den-Neu
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Depositional Environments and Genetic Units from Logs LEKCIL
and Rock Facies

Lagoon/Back Barrier Washover
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Depositional Environments Reconstruction and Facies Belts LEKSIL

 Coastal to shoreface

Back barrier
Washover sands
Lagoons

Tidal deltas
Mouth bar

Braidplain and braid
bars

« E-W Palaeo-shoreline
« Controls on DE and RQ

Sea level variations
Distance from

« palaeo-shoreline

Washover sands, flood tidal deltas and lagoonal shale complex

Middle shoreface : Lower shoreface Shelf muds

14




Depositional Analogue and Architecture of Genetic Units LEKGIL

Facies belts are parallel f |
to paleo-shoreline @ dota
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* Reservoir quality
changes basin ward of
the shoreline i.e.
increase authigenic
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Depo. Environment from Biostratigraphic Data LEKGIL

« 453 ditch cutting samples taken between 1,620 and 10,678 ft at 20ft
inferval

e Interval 7,640 — 7,920ft recorded Haplophragmoides sp., Eponides

africana, Calcareous indeterminate and rare plankfic species.
Calcareous Nannofossils is generally barren within this interval. This

suggests deposition in Inner Neritic setting.

- Intervals 8,020-8,880ft recorded Haplophragmoides sp., Trochammina
sp Eponides africana and Arenaceous indeterminate. This suggests
deposition in a predominantly Coastal Deltaic with occasional
deepening to shallow Inner Neritic setting.
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3D Reservoir Architecture and Gross Rock Property LEKGIL
Characterization

* Low acoustic impedance (Al) indicates high porosity
* Low porosity most likely indicates either tight sand or shale

Basement
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3D Reconsiruction {2 e
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« Key surfaces of 2nd
and 3’9 Order : = ———
Sequences = R e —=———
integrated with = —— =}
seismic horizons,
and GU to generate
facies models

* (a) honours facies
proportions along
wells; (b) accounts
for facies tfransitions




LEKE&IL
Reservoir Property Characterization of Flow Units

* Flow units defined between

successive flooding events Lower Turonian Poroperm Plot
« However cross-plot of Poroperm 1 3 \

data may be used to subdivide o

reservoir sands, i.e. individual ot

GUs) .

» Possible implications for higher
order heterogeneities
(sandbody connectivity and
baffles) and simulation

Permeability (md)
]

@ Braid Plain 2

L 2
d Tidal Delta
Shoreface

Braid Plain 1

« Petrophysical character of Gus oo
are distinct from the X-Plot

- Braid Plain 1 and 2 flow units | ) S——
correspond to distinct levels in
the stratigraphic succession 19




Conclusion LEKE&L

Sequence Stratigraphic Interpretation and hierarchical subdivision

and regional correlation of the Upper Cretaceous in the Dahomey
Basin

Interpretation of the genetic Units and depositional environments of
the Upper Cretaceous

Nine 4 Oder cycles recognised separated by distinct and
widespread marine flooding events and SBs

Improved understanding on the primary controls Reservoir Quality
« Sealevel cycles
« Distance from palaeo-shoreline

3D framework of reservoir flow units have been defined, to serve as
basis for rock property distribution and upscaling
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